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DESCRI PTI ON # DEVELOPI NG DEVI CE This invention relates to a :
evéToplng device which can be applied teo-an i.mage-form ng machi ne such as
ap el ectrostatic copying nachine and an el ectrostatic pr|nt|ng nachlne
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This invention relates .to a developing device which
can be applied'to an image-forming machine such as an
5°  electrostatic copying machine and an electrostatic .

-printing machine.

Image-forming machines such as an electrostatic
copying machine are equipped with a developing device for
10 © developing the resulting latent electrostatic image to a
toner image. Generally, such a developing device.is
adapted to be mounted and detached on and from the main
body of the image-forming machine to-facilitate
maintenance of the developiné device itself, or to enable
5 the developing device to be replaced intthe case of
monocolor copying (see,'for example, Japanese Laid-Open
patent Publication No. 229072/1985). '
A conventional'developing device such as-the_one
disclosed in the above-cited Japanese Laid~Open Patent
20 publication No. 22907271985 is of 5uch'a-$trhcture as can
be mounted detachably on the image-forming'hachine.by
.moving it vertically. Because of this. strﬁcture the
mounting and detaching operatlons of the developlng
device are not easy. Furthermore, since a space should
25  pe provided in ‘the main body of the image-forming machine
 for mounting and detaching the developing device, the
_ 1mage forming machine increases in size.
. There also exists a developlng device of the. type
' which is mounted movably between an operatlng position .
35 near an electrophotogtaphic material at which position a
developer in the developlng device acts on the
electrophotographic material and a non- operatlng p051t10n.
~away from the electrophotographlc material: at Wthh '
p051tlon the developer does not substantlally act on the”
'35; elect:ophotographlc materlal, and which is brought to the
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copyidng jmachi ne are equi pped with a devel opi ng device for devel oping the
resulting latent electrostatic inmage to a toner inmage. Generally, such a
devel opi ng device is adapted to be nmounted and detached on and fromthe
mai n body of the inmage-formng nmachine to facilitate nmaintenance of the
devel oping device itself, or to enable the devel oping device to be repl aced
in the case of nonocol or copying (see, for exanple, Japanese Laid- Qpen

Pat ent. Publication No. 229072/1985). -~ 2 - A conventional devel opi ng device
such as the one disclosed in the above-cited Japanese Lai d- Open Patent

Publ i cati on No. ﬁg%%g7%g%9§§e1%tqngc#%qué%krH%t958 @§m8a8fbﬁﬁpgqqégcauseiof

det achably on.t I mage- f y noving it vertica
this structure, detachangt ithg éﬁaedépaéﬁlﬁQVQSEraﬂl@ﬁéeﬁftPhéVéédeﬁém?EQ

device are not %@SXheFHﬁEEQE%E@mo§kﬁ§ﬁ1€ MBRESL §D0P§erefBE0¥kQﬁBlé” the
mai n body of the image-form.n or mounti detaching the :

devel opi ng deV|ééPaPﬁéelﬁﬁ§€ 88?91Hﬁnﬁ&EﬂlH@dFﬁc?%géégaFﬁ°§l98

5 52746/1981). However, since this conventional developing
device is movable horizontally between the operating
position and the non-operating p051tlon a relatively
large space is required for the. develonlng dev1ce and it
is difficult to build the image-forming device with a small

‘10 size. | : _ : i
' In an attempt to.eliminate the various defects of
the prior art, we proposed an improved developing device .
disclosed in the specification and,d:awings of Japanese
 Patent Application No. 235929/1986 (entitled: DEVELOPING
15 DEVICE). This improved-developing device comprisesla
main body having a developing section equipped with
applicator means for applylng a deve1ooer and a
supportlng section for supporting the developing section
rotatably between an operating position and a non-

20 operating position, and a_changeover'mechanism disboSed
in an image-forming machine for selectively holding the
developing section at the operating pbsition and the non-
operating position. This developing device still has
defects described below.

25 Firstly, .the developlng section of the main body of
the developing device is held at the above operating
position by a biasing spring.attached to the .
developing section and the own weight of the developing .

. section. Since the biasing force of the biasing spring
30 cannot be increased so'@uch because of the need to permit
easy mounting and detaching of the main body of the |

developing device, the developlng sectlon is dlfflcult to'

7.hold exactly at the operating p051t10n. - .
Secondly{ in regard to the b1a51ng sprlng attached

35 to the developing section, the supportlng sectlon should -



_Therg also exists a devel oping device of the type which is nounted novably
between .an operating position near an el ectrophotographic material at which
position a devel oper in the devel opi ng device acts on the

el ect rophot ographic material and a non-operating position away fromthe

el ectrophot ographic material at which position the devel oper does not
subsLantlaIIy act on the electrophotogrephic material, and which is brought
to the - ' ' : '

be pivoted againsf the biasing action of the spring at
the time of mounting the main body of the developing
device. Otherwise, the developing deQice cannot be
mounted in position on the image-forming ﬁachine. Hence,

5 the mounting operation of the main body of the developing
device is somewhat complex. ' '

“Thirdly, electrical connecting terminals connected
releasably to- each other are provided in the main body of
the developing device'and the main body of the image-

10 forming machine in order to give a bias voltage to the
applicator means in the deVeloping section. Connection
and releasing of the electrical connecting terminals
require relatlvely complex operatlons.

Fourthly, not necessarlly with regard to the above

15 developing device, there ‘have w1dely been used developing
devices of the toner suppiy type which compriee a main
body equipped with developer applicator means and a toner
cartridge detachably mounted on the main body. The toner.
cartridge in the developing devices of this type include

2C a cartridge body and a cover member for closing a toner
supply opening formed in it. The cover membe: is
attached to the toner.sﬁpply opening when the cartridge
body is to be detached from the main body of the

] developing device. This prevents scatterlng of the toner

25 remaining in the cartridge body at the time of detaching.
In the conventional developing device, the cartrldge body
can be detached from the'main'body of the developing
device even when the cover'memben is not attached to the

_ toner'supply opening. If;_therefore, the cartridge body

30 . is detached from the developing device by error, the toner
inside it scatters thrdugh the toner supply opening.

A fifst objecf 6f.this invention is to prdvide an
1mproved developlng dev1ce in which a developlng sectlon.
movable between an operatlng posxtlon and -a non-
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~2- A above non- operating'position at the tinme of nmounting and

detachlng t he devel oping device in order to aveid danage ~ . of the

el®ect f ophot ographic material (see, for exanple, Japanese Lai d- Open
Ufility Model Publication No. 5 52746/1981). However, since this
convent i onal devel opi ng device is novable horizontally between the
operating position and the non-opera%ing position, a relatively

| arge space is required for the devel opi g device, and it is difficult
to build the image-form ng device with a small 10 size. I n. an

attenpt to elim rgtegatiagy goisdds-ogefcset Heofaccurattied yphiedd artt thee proposed

an i nproved devel r%Q ;qev %g t di scl osed in the specification and
drawi ngs of Japane€s % b l lRBbIlcatlon No. 235929/1986 (entitled:

DEVELOPI NG 15 DEVI CE) A 5¢|¢i0§d| RPIGEEd ofe\F8ispilAY edddofe i8o¥or PFEYige: an
nai n body havi ng iapd@\RE0ReN8 1886 hig0lefdiePRBd whith its aBBhi 68HQT cHBaB%

for applying g d%%%g% abl%ngo%nted on the main body of an 1mage-form1ng
machine with simplicity and ease. ’

A third object of this invention is to provide an
improved developing device in which electrical connecting
means provided in its main body can be éasily coupled

10 electrically to electrical connecting means provided in
the main body of an image-forming machine.

A fourth object of this invention is to provide an
improved developlng device in which when a cartridge body

- is to be detached from the main body of the developing
15 device, scattering of a toner from it can be accurately
prevented. ‘ '

The invention is described further’hereinaffer,

- by way of example, with rcference to the accomnanywng
drawings, in which:- '

20 Figure 1 is a sectional view showing one embodiment
of a developing device constructed in accordance with
this invention. ' ) _ ..

Figure 2 is a perspective view, partly éxploded,

| showihg the main body of the developing device shown in

25 Figure 1. '

Figure 3 is an exploded Derspectlve view showxng
the construction of an image-forming machine on which the
méln body shown in Figure 2 is to be detachably mounted.

Figure 4_is a perépectiVe view showing the :

30 principal parts of the main body of the developing device
shown in Figure 2 and part of an image—forming machine on
which the main body of the developlng device 1s to be |
.mounted. '

Figure 5 is a]side view shéwing, partly in_sectioh;'
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suppg¥ting secti-on for supporting the devel opi ng- -section rotatably

bet ween an operating position and a non- 20 operating position, and a
chrangeover mechani sm di sposed in an i mge-form ng machi ne for

sel ectively holding the devel opi ng section at the operating position
and the non- operating position. This devel oping device still has

def ects described bel ow. 25 , Firstly, the devel oping section of the
mai n body of t he devel oping device-is held .at the above operating
‘position by a biasing spring attached to the devel opi ng section and the

own wei ght of the_dgvel opin sgct.lon I nce th | asi rce of
bi asi ng spring 3‘6f @é%n% 1%29?%r%§5%%e s%e‘r’r%sd(':??:b%éa(ﬁes‘gitgf gf}g%vgrge%g }flogdé:@
per mi t easy amastingiande techahlngnedntéd omi thdgegimfbadie of the

devel opi ng devi cgysddier dayalomidgisection is difficult to hol d exactly
at the operating position. Secondly, in regard to the biasing -

spring attached 35 -tFigrelcetom nfrarbtTiAY RV RBH MNPt on

shoul d 5 mechanism and positioning means in the developing device
" shown in Figure 1. - .

Figures 7-A and 7-B are each a front view showing a
first cam of the changeover mechanism as it is held at a
second angular position, and a front view showing a first

10 cam of the changedver mechanism as it is held at a first
- angular position. _ '

Figures 8-A, 8-B and 8-C show the state of pressing
members in positidning means when an elévating-lowering
member of the changeovef meChanism'is at anp elevated '

15 position, and the mbvement of the pressing members when
the main body of the developing device is detached while .
the elevating lowering member is at a lowered position.

Figures 9-A and 9-B respectivély show, partly in
section, the main body of the-developing device as it is

20 moved in the mounting direction and the detaching
direction when the elevating-lowering member is at the
elevated position. '_

Figures 10-A and lO—B'réspectively show the main
body of the developing device as it is moved in the

25 mouhting direction and the detaching direction when the
elevating~-lowering member is at the lowered position.

Figure 11 is a perspective view showihg a toner
cartridge detachably loaded.ihto the main body of the
developing device. o -

30 Figure 12 is a partial front view showing a
‘cartridge body and a cover member as they are mqunfed on
a carfridge loading portion of.the main body of the
developing_device.. ' |
. Figures 13-A and 13-B are rough views fb: _
'35 explaining the movement qf‘diséhargé'facilifafing'means
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:3- * . pe pivoted against'the bi asi ng action of the spring at “the
time of nounting the nain body of the developtng . device. Qtherw se, the .
developlng devi ce cannot be nounted in position on the image-form ng
fachi ne. Hence, 5 the nounting operation of the nmai n body of t he

devel opi ng

LY

attached to the main body o the developing device.
Figures 1i-A fo 14-C are rough sectional views for
explaining the operation of loading the .cartridge body on

the main body of the developing device and the operation

\r

of detaching it f:om the main body of the developing

device.

With reference to the accompanying drawings, one
embodiment of the developing device constructed in -

accordance with this invention will be oesc beo.

¢ - The outline of the developing device in the

‘embodiment will be described with reference to Figure 1.
The illustrated developing device comprises a main

body 6 including a supporting section 2 and a developing
section .4 extending from the supporting section 2 (see

15 Figures 2 and 4 also). The main body 6 of the developing
device is détachably mounted on an image-forming machine
such as an elec**ostatic copying machine. In the so-
mounted state, the oeveloolng section 4 of the main ooov

6 is free to p1vor between & non-operating position shown

13
Rt

by a soid line in Figure 1 and an operating'position
shown by a. two-dot chain 14he in Figure 1. |
The developing sect*on 4. is provided with a
-devélopment housing 8 defining a developing chamber.lo.
An opening li is formed in the left surface of the
25 development housing 8 in Figure 1 (that surface which
faces a photosensitive'material to be -described). A
magnetic’brush mechaoism 12 constituting apolicator-means
is disposed in the left part of the develooing chamber .
-10, . and agitating means’ 14 is disposed in the right part
-Eo'or ‘the developing chamber 10. The magnetﬂc brush '
mechanlsm 12 is comnrlsed of a comblnatﬁon of a hollow
sleeve member 18 to be rotated in the dlrectlon shown by

"an arrow 16 and a Statlonary permanent magnet -20 dlsposed _
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devi ¢e i s sonewhat conpl ex. Thirdly, electrical connecting

term nal s connected rel easably to each other are provided in the main
body" of t he devel opi ng device and the main body of the imge- 10

frorm ng -machine in order to give a bias voltage to the appl i cat or neans
Iin the devel opi ng section. Connection - and rel easing of the electrical
connecting termnals | require relatively conplex operations.

Fourthly, not necessarily with regard-td the above 15 devel oping devi ce,

t here have wi dely been used devel opi ng -devi ces of the toner supply type

whi ch conpri se audrmlrﬁd tneb%dséeawimﬂltm %&\aelapraegreemid éz_CrﬁISDmdlﬁiamﬁx and
a toner ~ocartri ge et ac ) nount e n.t I n . e.ton
cartridge in thdh§ePs %aﬁe\ﬁ\gérsac& c’[fﬁité‘et gﬁﬁ%cﬁﬁ'z%"fo meé“b(?d:r'ﬁ‘r&l §5s
body and a coverkayeiied inorthe @mmg:ta.dmrmefr‘ arrow duppl yrhepeyitg fiorgred in

it. The coverbg.le&%i?ﬁ%r lt4 compy %I %h e%fu&)gm & tor%%raﬁu%@ ééf“%)%g‘i rg%i\@éecqnt e

cartridge the i 1 bo
devel opi ng dévi oembefhi2e pw@méwﬂ@Omcamﬁeﬁmmgqﬂtuﬂﬁaﬂhﬂﬁﬂ 22, and

outwardly projecting vanes 26 are provided on the
peripheral surface of the agitating member 24. The
agltatlng means 14 1s rotated in the dlrectlon shown by
an arrow 28 to agltate and mlx the developer in the

10 developing chamber 10 and triboelectrically charge the
toner in the developer. A:goide member 30'is'provided
above the hollow sleeve member 18 and.the agitating
member 24. A toner transfer chamber_32 is defined in the
upper part of the developing chamber 10 (in other words,

15 above the guide member 30), and:toner transfer means 34
is disposed in the toner transfer chamber 32. A toner
supply opening 36 is formed in the bottom of the toner
transfer chamber 32. - '

_ In the developing device of the above structure,

20. the toner sopplied from a toner cartridge (to:be
described hereinafter) is transferred in a @irection
perpendicular to the sheet surface in Figure 1 by the’
action of the toner transfer means 34. Thehtransferred
toner is supplied onto the guide member. 30 through the

25 toner supply opening 36, and'allowed to'flOW'down onto the
agitating member 24 along the upper surface of the guide
member 30. The agltatlng member 24 mixes the developer
flowing down from the gulde member 30 (contalnlng the
fresh toner aupplied asIStated above) and the developer

30 preseht in the developing chamber 10, and feeds the
mixture to the magnetlc brush mechanlsm 12. The magnetlc
brush mechanism 12 magnetlcally holds the resultlng mixed
developer onto the perlpheral surface of the hollow -
sleeve member 18 and transfers it in the dlrectlon of

35 -arrow 16. On the other hand ‘@ brush length adJust;ng,"
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25 remaining in the cartridge body at the time of detaching. - In the

conventional devel opi ng device, the cartridge«body can be detached from
t Re* mai n body of the devel oping devi ce even when the cover nenber is
not attached to the toner supply opening. If, therefore, the cartridge

body 30 is detached fromthe devel opi ng.device by error, the toner
inside it scatters through the toner supply opening. '

" portion 38 projecting toward the peripheral surface of
the'sleeve member 18 is provided as a one-piece unit with
part of the development housing 8. Hence, the excess, of
the developer held on the hellCW'sleeve‘memberIIB ie

5 removed from it by the action of the brush length
adjusting portion 38. The removed. developer ie conducted
upwardly and then allowed to flow down toward the

'agitating member 24 over the upper surface of the guide
member 30. A toner cencentration detector 40 is dispoeed

100 in proximity to the brush length adjustiﬁg portion 38.
The toner concentration'detector 40 detects the toner
concentration of the developer which has been removed.
from. the hollow sleeve member 18 and conducted upwardly.
The developer whose brush-length has been adjusted by the

15 dction of the brush length adjusting portion 38 is .
further transferred in the direction of arrow 16 by the
rotation of the hollow sleeve member 18 and acte on the
surface of image-bearing means such as a rotating drum 42
having a photosensitive material disposed on its

20 peripheral surface. A latent electrostatic image is
formed on the surface of the photosensitive materlal on’
the rotating drum 42 by means known gg; se. ‘Hence, when
the developer held by the magnetic brush meehanism 12
acts on the surface of the photosensitive material on the

25 rotating drum 42 in a developing zone shown at 44, the

'~ latent electrostatic image is developed to a toner image.
' Structure of the main body of the develoning device
With reference'to Figures.2, 4 and 5, the structure

' of the main body 6 of the deveioping device will be

30 .described.' In the illustrated main body 6 of the

"developing device, the supportlng sectlon 2 exlsts at one
end portion“(the right bottom portlon in Flgures 2 and
4, and the left end portlon in Figure 5),.and the
developlng sectlon 4 extends from the supportlng sectlon 2

35 to the other end portion (tp_the left top in Figure 2, '
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-4- 5 us Pat ent 4062385 dlscloses a t oner storage unit for

'transferrlng toner to a receptacle.in an.el ectrophot ographic apparatus The
storage unit is initially sealed by a renovable tear strip and is provi ded
with a slidable cover which wpes toner fromthe tear strip as it -is
renoved (thereby preventing contact of toner with the user) and mhlch

al so serves to re-seal the storage unit. French UWility

Certificate nunber 7909167 di scl osed -a reprographi c device having a
toner reservoir which can be closed by neans of a slldable pl ate. :

and to the right in Figure 4).
The supporting section 2 has a suogorting main body
46, and a gripping ‘member 48 is prOVided as a one-piece
unit with the front surface of the supporting main Body
5 '46. A pair of'protruding portions 50 spaced from each
other in the left-right direction are provided in the

' rear surface of the supporting main body 46, and a
cylindrical receiving depressed portion 52 (Figures 4 and
5)is defined in each protruding portion 50. In the

10 support ing main body 46, a supporting wall 54 extending
substantially perpendicularly and upwardly is provided.

A connecting terminal 56 constituting electrical
connecting means is mounted on the Supporting wall 54.

An engaging member 60 having a claw portion 58 is d

15 pivotably mounted on the supporting main body 46, and a
biasing spring 62 is attached to the engaging member 60.
By depressing an operating portion 64 of the engaging -
member 60, the engaging member 60 can be pivoted against
the biasing force offthe biasing spring 62.

20 ) dThe development housing 8 of the developing section
4 has a pair of end.walls 66 and 68:spaced from each
other in the width direction of the housing 8, i.e. the
front-rear direction: of the-image-forming machine (a
direction perpendicular to-the sheet surface in Figure 1,

25 a direction from rignt bottom to left top in Figure 2,
.and-the left-right direction in Figure 5) and a bottom-
wall 70, a side wall 72 and an upper wall 74 (Figure 1)
disposed-between-thedendIWalls 66 and 68, and these walls_

_ 66, 68, 79, 72 and 74 define the developing chamber 10.

30 It will be understood from Figures 1 and 2 that in the
illustrated embodlment "shaft portions (not ‘shown) -

' provided at opposite end portions of the hollow sleeve
member 18 in the magnetic brush mechanism 12 are :
supported rotatably on the end walls 66 and 68, and .'

35 supported on the end . wall 66 via a supporting member 76
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~ European Patent Application EP-A- O 101 303 describes a toner | oading
cartridge having a base plate and a toner hopper slidably engaged wth the
top of the base plate, both the base plate and the toner hopper having a
plurality of apertures for toner to pass through. The arrangenent of the
apertures is such that toner can only be di spensed when the base pl ate
is slid into an open position, and a system of hooks is provided to
retain the base plate in a closed posttl®nexcept when the toner
cartridge is locked in position in a dispenser. The di sadvant ages of

this type of . tppghted! SRILRE endabhdildge. | NE Uglee | i SLuBEhadcal conplexity
and the uneven di stribution of togner resultfqg Eron1sn££g{ t her eof
t hrough a pIu?@P?@&me%F sePareRe Ahed t¥Hes. 78 for ppy 9 %bject of

this inventiondevélopméwt bpaoVvdEtagantd nfieovesiilowesdes nembedeVvige
in MhiCh' ais conﬁ%égegp{ggthe supporting member 76 by means of a
5 screw member 79. . The other end of the wire 78 1s
connected to the connecting terminal 56 of the supporting -
section 2. The supporting shaft 22 of the agitating
means 14 is aiso rotatably supported on the end walls 66
and 68. _ . |
10 ' With reference mainly to Figure 2, in the
illustrated embodiment, an-auxiliary'nousing 80 is
mounted on the upper wall 74 of.the deQelbpment housing
8, and the auxiliary housing 80 is provided with a
cartridge loading portlon 82 and a toner transfer portlon
15 84.  The cartridge loading portlon 82 defines a toner
discharge chamber 86, and its upper surface is opened.’
On the other hand, a toner cartridge 88 (Figure 10) is
detachably loaded above the toner discharge chamber 86,
-and the toner in the toner cartridge.88.is discharged
20 into the toner disdherge chamber 86. The toner cartridge
88 and the cartridge loading portion 82 will be described
hereinafter in detail. The toner transfer portion 84 is '
constructed of a holiow cylindrical wall 90 and extends'
from the cartridge mounting portion 82 to the left top in
25 Figure 2. A pair of protrusions 92 are provided opposite
to the peripheral surface of the cjlindrical wall 90; and
the auxiliary housing 80:is mounted in position on the . '
- development housing 8 by securing the protrusions 92 to
the upper wall 74 of the housing 8 by screws 94. The
30 toner transfer chamber 32 defined by the cylindrical wall -
90 is allowed to communlcate with the toner dlscharge
chamber 86, and the toner supply openlng 36 formed at its.
bottom has a progresszvely 1ncrea51ng w1dth in the toner
transfer direction shown by an arrow 96. A hellcal _'
35 member 98 constltutlng the toner transfer means 34 is
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.secty on -novabl e

bet ween .an operating position and a non-

-5- --operating position can be accurately “held at the operating

position.’

A second object of this invention is to provide an

‘i nproved devel opi ng device in which its main body can be 5 detachably
mount ed -on the main body of an image-form ng '

- 10

15

20

25

30

35

- 11 -

rotatably mounted.in the toner transfer chamber 32. One
end portion of the helical member 98 extends from the-

toner transfer chamber 32 to the toner discharge chamber
86, and its other end portion extends to the left top in
Figure 2 in the developing chamber 10. Accordingly, the

‘toner discharged into the toner discherge chamber 86 from

the toner cartridge 88 (Figure 10) is transferred in the
direction of arrow 86 in the toner transfer chamber 32 by
the action of the helical member 98. In the upstream
portion of the toner transfer chamber 32 in the transfer

| direetion shown by arrow 96, the width of the toner

supply opening 36 is relatively small. Thus, in spite of
the relatively large amount'of the toner transferred, the

'proportion of the toner sﬁpplied through the toner supply

opening 36 is relatively small. Since the width of the
toner supply opening 36 is relatively iarge'in the B
downstream portion of the toner transfer_chamber 32 in’
the transfer direction ehown'by arrow 96, the proportien.
of the toner supplied through the toner supply opening 36
is relatively large in spite of the relatively.small

.amount of the toner transferred. ‘Hence, the toher from -

the toner discharge chamber 86 is supplied substantrally

‘"uniformly over the entire width direction of the

develonlng chamber 10 through the toner supply opening 36.
The supportlng section 2 and the developlng section
4 are connected as described below. Mainly with

jreference to Figures 2 ahd.4,.a circular hole 100 and an
-arcuate guide hole 102 are formed in the supporting wall

54 in the supporting section 2. On the other hand, in
the developing section 4, a supporting shaft'portion_ld4
and a guide shaft portion 106 to be guided are provided
on theIOutside of the end wall 66. The developlng_
section 4 is attached to the supportlng section 2 by
1nsert1ng the supportlng shaft portlon 104 into the hole
100 and the gulde shaft portlon 106 lnto the gulde hole
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rachine-with sinplicity and ease. | A third object of 'this

invention is to provide an I mproved devel'opi ng device in which

- el ec¢trical connecting means provided in its main body can be easily
toupled 10 electrically to electrical connecting neans provided in t he
mai n body of an image-form ng machine.. A fourth object of this
I nvention is to provide an | mproved devel opi ng devi ce in which when a
cartridge body- is to be detached fram the nmai n body of the devel opi ng
15 device, scattering of a toner fromit can be accurately prevent ed.

The invention 'io%eSC&hb%‘HefEi&ngfcgg%ﬁl Qaﬁss%m ept, PMengpsér@mgpéﬁafwth

reference to thé aéconpa
is a sectional ppemﬁghoﬁpﬁgaodetéﬁbgdiﬁEnﬁhart BPral§évé06p$hggﬂé#Yce

constructed in BES?EQ@”EEr&h%H the Enbﬁokgiﬁﬂthgml 54 oF'GHées@péérﬁlng

perspective view, partl -~ “show ng the nain bod

'developlng devi BESERBMN ,nand a llnklng plate piece 110 is attached .to

5 the end surfaces of the supporting shaft portion 104 and
the guide shaft portion 106 by screws 108. By the action
of the linking plate piece 110, detachment of the '
developing section.4 from the supporting section 2 is
reliably prevented. ‘A biassing coil spring 112

10 (constituting biasing means) is fitted over the
supporting shaft portion 104. One end portion of the
biasing coil spring 112 is anchored at part of the
supporting wall 54, and the other end portion 1s
anchored at the guide shaft portion 106. The b1a51ng

15 coil spring 112 elastiqally biases the developing section
4 in the direction shown by an arrow 114 (see Figure 1)
toward the operating position shown hy the two-dot chain
line in Figure 1. | | .

Structure of the main body of an
20 . image-forming machine _ |
With reference to-Figures 3 to 5, the etructure of

the main body of an image-fbrming machine on which to
mount the main body 6 of the developing device detachably
w1ll be described. ',

257 The main body of the image-~forming machine such as -
the main body of an electrostatlc copylng.machlne has a
front base plate 116 end'e'rear base plate 118 (Figure 5).
spaced from each other in the front-rear direction (the
left-right direction in Figure'S). An opening 117

30 (Flgure 4) having a shape nearly corresponding to the
shape of the developlng sectlon 4 of the developlng
dev;ce 6 is formed in the’ front base plate 116, and the
developlng sectlon 4 1s 9051tloned in the requlred manner
between the front base plate 116 and the rear base plate

35 118 as shown in Flgure Shthrpugh the open;hg 117. In-the
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25 _Figure 1. Figure 3 is an expl oded perspective view show ng
the construction of an image-forning machi ne en which the mai n body
shown in Figure 2 is.to be detachably nounted. Figure 4 is a
per spective view showing the 30 —principal parts of the main body of the
devel opi ng devi ce: shown in Figure 2 and part of an inmage-form ng
machi ne on whi ch the main body of the devel oping device is to be
nmount ed. Figure 5is a side-vusw-shomﬂng, partly in section,

illustrated embodlment shown 1n Flgure 4, a plate—like
supporting guide member 284 having a shape corresponding
to the snape of the lower portion of the developing
section 4 is provided at-a site which defines the lower

5 edge of the opening 117; " As shown in Figure 4, one end
portion of the supporting guide member 284 projects
slightly ourward;y from the front base plate 116, and its
other end portion projects slightly inwardly from the
front base plate 116. The supporting guide member 284

10 has a predetermined width in the front-rear direction
{see Figures 9-A and 9-B). The supporting guide member
284 guides and supports the developing section 4 at the
time of mounting and detaching the main body 6 of the.

' developlng device. 1In the front surface (outside .

15 surface) of the front base. plate 116 a pair of
supporting pins 120 (Figure 4) spaced from each other in .
the left-right direction are implanted. The paif of
supporting pins lZOdare disposed corresponding to the
pair of receiving depressed portions 52 defined in the

20 supporting section 2. A connecting'terminal 119
(constituting electrioal connecting -means) corresponding
to the connecfing_terminal 56 of the supporting section 2
is provided in the front surface of the front base plate
116. Hence, when the main body 6 of the developing

25 device is detachably mounted on the main body of the
image—forming'machine as'shown.in Figure 5, the
supporting pins 120 in the front base plate 116 are
received in the receiveing depressed portions 52 of the
supporting section 2” As'a'result the supporting'

30 section 2 is mounted on the front base plate 116, and the

' connectlng termlnal 56 of the supportlng sectlon 2 is
- electrically connected to the_connectlng terminal 119 of
the front base plate 116. Thus the hollow sleeve member
18 and- the toner concentratlon detector 40 are connected

35 to a bias power supply_and oontrol means (both of which
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6- .+ .of the main body of the developlng devi ce shomn I n Flgure 2 as

it is detachably nmounted on the nmain body of the | mage-f orm ng devi ce.
Fegure 6 is a front view showi ng a changeover @5 nechani sm and positioning
neans in the devel oping device shown in Figure 1. Figures 7-A
and 7-B are each a front view show ng a first camof the changeover
mechanismas it is held at a second,angul ar position, and a front view
showing a first 10 cam of the changeovér nechanismas it is held at a
first angul ar position . Figures 8-A. - 8-B and 8-C show the

state of pressihg Not weewe) sprevpdedtinnthg matmnBoGWenf afhe image-
el evating-| oveféfifling maBHDRE Plal BRe CEENYEOVERg "BELADAETS | §63hn@N1 heval ed

The connecting terminal 56 may be of a convex shape, for
exampie, and the other connecting terminal 119 may be of
S a concave shape conforming to the convex shape.
In the illustrated embodiment, a sleeve 121 (Figure
5) made of a metalic material is fitted in the inside of
one protruding portion 50 (the one on the right top in
Figures 2 and 3). The front base plate 116 and the
10 supporting pins 120 are also formed of a metallic
material. A grounding wire 124 of an electric motor 122
is fixed to the above one prottuding portion 50 in order
to rotate the helical member 98; and connected to a .
sleeve member 121 via a fixing screw. Hence when the
15 maln body 6 of the developlng device is mounted 'in the
required manner, the grounding wire 124 of the electric
motor 122 is ground to the front base plate 116 via the
fixing screw, the sleeve member 112 and the supporting
~ pin 120. _ N _
20 With reference mainly to Figure 3, a supportiné
' plate 126 extending'in.tne front-rear direction is
disposed between the'front base plate 116 and the rear
base plate 118 An upwardly opened channel- llke guide
_ .'portlon 128 is provided in the upper end portlon of the'
25 supporting plate 126, and extends in a stralght line from
“one end of the supportlng plate 126 toward its rear end
portion. In the 1llustrated embodiment, a greater
: . portion of the guide portion 128 extends substantlally
horizontally, and only its other end portion 128a is
30 inclined downwardly toward the other end (the right end.
in Figure 5). On the other hand, the upper part of the
right end (in Figure 1) of the development housing 8 has
.'prov1ded therein a rlghtwardly projectlng protrudlng
'_portlon 130 to be supported .and a downwardly pro;ectlng
35:Ip1ece 132 is formed 1nteg:ally in the under_surface of
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~ 15 posjtion,

and the novenent of the preSsing menber s when the main

body of. the devel opi ng device is detached whike the el evating | owering
menber is at a | owered position. Fi.gures 9-A and 9-B respectively
'show, partly in section, the main body of the devel oping devicé as it
is 20 noved in the nmounting direction and the detaching - di rection when
the el evating-lowering nenber is at the el evat ed position.

Figures 10-A and 10-B respectively shaw the nain body of the developlng

device as it

is nmoved in the 25 nounting direction and the detaching

di rection when, tl %rorl;ru%ll%\éa%o'}q1091V\qr3'0ng FRISe i, e shdwer 6%

pOSI tion.

IS a perspectlve VI ew ShOV\A ng a toner

cartridge det Rilmistey 5, o@d@é‘oltmudltnlge pegitioBodyd dofist Hormed day dbhspi ng

devi ce. 30

body and a cover nenber t hey are nount e

outsl'é'eg%h%f%%el £a thR! teindl wfale.nt68Vlo®Nt$‘fé0\&eW@:l®plng cartridge
cartridg % Ioad|

. a
portion of théef%lr‘i’nbddya&fi tahé af ('}W‘Qle&'pl‘??& d&ymoynted on” the rea
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base plate 118. A receiving depressed portion 140’
extending to the left in Fiéure 5 is defined in the end
surface of the protruding portion 134. On the other
hand, a fixing portion 142 is prov1ded in one end portlon
of the shaft member 136, and the other end portion of the
shaft member 136 projects inwardly through the rear base
plate 118. A gear 144 is attached to this projecting '
portion of -the shaft member 136 so as to be movable in
the front-rear direction shown by an arrow 138. The
other end of the shaft member 136 projects inwardly from
the gear 144. Between the gear. 144 and the rear base
plate 118 is 1nterposed a biasing sprlng member 146 for
elastically biasing the gear 144 1nwardly The_gear 144
is drivingly connected to a driving source for the image-

' forming machine although it is not shown in the

accompanying drawings. In mbupting the main body 6 of
the developing device on the main body of the image-
forming machine, the pretruding piece 132 provided in the
development housing 8 is'guided by the guide portion'128
of the supporting plate 126 and moved in the mounfing .
direction shown by an arrow 148. When the main body 6 of
the development device is'mountedjin the required manner,
the projecting end portion of the shaft member 136 is
positioned in the receiving depressed portion 140 of the
protruding portion 134 prov1ded in the end wall 68 of the-
developing section 4. Hence, in the as-mounted state,
one end portion of the developing section 4 is rotatably
supported by the supporting portien 2 via the supporting

-shaft portlon 104, and the other end portlon of the

developlng sectlon 4 is rotatably supported on the. rear
base plate 118 via the shaft member 136. . The developlng
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_thurES 13- A and 13-B are- rough views for 35 explalnlng the anenent of

di schar ge facilitating means : -7-
attathed to the main body of the developlng deV|ce ‘ - Figures 14-A
to 14-C are rough sectional views for - expl ai ning the operation of

| oadi ng the cartridge body on .
| - 16 -

section 4 is thus free to rotate between the aforesaid
non-opeféting and operating positions about tHe
supporting shaft portion 104 and the shaft member 136 as
~ a center (more specifically about a central axis of the
5 supporting shaft'portioh 104 and the shaft member 136

which constitutes a rotating central axis extending in
the widthwise direction of the main body 6 of the
developing device). When the main body 6 of the
developing device is so mounted, a geér for rotatihg the

10 hollow sleeve member 18 of the magnetic brush mechanism _
12 and a gear for rotating the supporting shaft 24 of the
agitating means 14 afe.drivingly connected to the gear '
l44'althou§h these nonfnﬁmbered.ge;rs are not shown in
the drawings. | ' '

15 Changeover mechanism

In the illustrated embbaiment, a chéhgeover

mechanism 150 is provided which selectiVely brings the
developing section {4 to'the'non-operating'position_shown
by the solid line in Figure 1 and the operatiné position

20 shown by the two-dot chain line in Figure 1 when. the-
main body 6 of the develbpihg-device-;s set on the main
body of the image- formlng machine. ‘With referende“to
Figure 6 as well as Flgure 3, the 1llustrated changeover

mechanism 150 is provided with cam means 152 and an
25 elevating-lowering member 154'adapted to-be elevated or
" lowered by the action of the cam means 152. The®
-elevating-lowéring member 154 has a main body portion
156, an acting portion 158 provided in an intermediate
portion in the main body portlon 156, a bent portion 160
30 at the upper end of the main body portlon 156, and a cam
follower portion 162 extendlng downwardly from the bent .
portion 160. A vertically extending elongéte-hole_164 is-
- formed in the main'bodyfpﬁrtion 156. The elevating-
.lowering membef 154 is mounted'vertically movablY.bn the
35 other end portion of the supporting frame.126 in”the
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_tshe main body of the devel opi ng devi.ce and the operation of detaching

it from-the main body of the devel oping - devi ce. Wth
_réference. to the acconpanying draw ngs., one . enbodi nent of the

devel opi ng device constructed in accordance with this invention will be
descri bed. 10 The outline of the devel oping device in the

enbodi nent will be described with refere ce-to Figure 1. - The

i tlustrated devel opi ng device conprises 2 mai n body 6'including a
supporting section 2 and a developing -~ section 4 extending fromthe

supporting sect menng2r(gmestisnefi eley-2 Anduidel vepberThé6rmaPndBsaysedof

the developing ;j, tﬂsvheﬁe'§sqe5§c@aglmaapueasg §8rabchMREE- ber kheg machi ne
such as an el ectrostatic copyi ng machi ne he so- flcaEnted st at. g,

the devel opi ng S&eVP&ANG-éPWERANARMAMBEEY154 (more speci a guide
projecting portion 166a of the guide member 166 is

5 positioned in the hole 164). On the other hand, mouhting
pins 170 spaced from each other in the vertical direction
are provided in a mounting member 168. By_inserting the
mounting pins 170 into ppenings 174 provided in the
supporting plate 126 through holes 172 formed in the

10 guide'member 166, the elevating-iowering member 154 is
mounted on the guide member 166 attached to the
supporting plate 126. In the illustrated embodiment, a
fixing screw 176 is threadedly secured to the supporting
plate 126 through the mounting member 168 and the guide

15 member 166. Hence, the elevating-lowering member 154 is
f?ee to move between_an elevated position (the position
shown in Figure 7-B) at which'the lower end of the hole
164 abuts against the lower end of the guide protruding
portion l66a and a lewe:ed_positiqn (the position shown

20 ianigures 6 and 7-A) at which the upper end of the hole
164 abuts'against the upper end of the gulde protrud1ng
portion 166a). The aciing portion.158 of the elevating-
lowefihg member 154 is eonstructed such that it can act
on the protruding portion 132 provided in the development

25 housing 8. A biasing'spring 178 is also attached to the

" elevating-lowering member 154. One end portion of the
biasing spring 178 is engaged with an engaging protrudlng
' piece 156a provided in the main body portion 156 of the
: elevating-lowering member 154 and its other end pertion

30 is engaged with an engaging piece 179 provided in the.
lower end portion of the supporting plate 126. The
biasing spring 178 elastically biases fhe elevating-
'lowerlng member 154 downwardly toward ‘the aforesald
lowered p051t10n. ) '

35_ The lllustrated cam means 152 is prov1ded w1th a
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Q@ is free to pivot between a non- oper ati ng positionfshomn 20 by a sold

‘line in Figure
l'isne in Figure

devel opnent housing 8 defining a devel opi ng chanber
is formed in the left surface of the
(that surface which
magnetic brush mechani sm 12 constituti-hq&pplicator

1 and an operating position

: shown by a two-dot chain

1. . The devel opi ng section 4 is provided with a

inthe left part .of the devel opi ng chamber

I's disposed in
magneti c brush

%

I'S conp

faces a photosensitive nmateri al

11 t P:Lfstt_l_faq“ OJTB(S f‘gq,léieveé

1560 %
sl.eeve nmenber 18&heo Jﬂelusﬁ%ét@ﬁ |¢mh¢®mn%ctdfbrﬁmrtw plategd & rigwy 16

10.

means

a conblnatlon S} Egﬁol

and a stationar y RIFENSY RINEaZCgH SRASEDn of the upper part of the

10

15

20

25
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35

rotation

supporting plate 126 by means of a fixing screw 184

An

electric motor 188 is mounted on the aux1llary plate 186,
and the first cam 180 and the second cam 182 are mounted
on an output shaft 190 whlch pro:ects from the electric

motor 188 through the auxiliary plate 186.

180 and the second cam 182 are formed as a one~-piece’

unit.

The first cam 180 is disposed so that its

peripheral surface acts-on the lower edge of the cam

follower portion 162 of the
154,
positioned between the main

and the second cam 182

follower portion 162 of the

154.
to the second cam 182.

Switch means 192 such
- The
detecting arm 192a,

elevating-lowering member
is disposed so as to be
body portion 156 and the cam

elevating-lowering member

as a microswitch is attached

switch means 192 has a

and is adapted to be on when the

‘large-diameter portion 194 of the second cam 182 acts on
the detecting arm 192a and to be off when the small-

diameter portion 196 of the

detecting arm 192a (or does.

detecting arm 192a).

When a changeover switch (not shown) provided in an

second cam 182 acts on the
not substantially act on the

operating panel in the image-forming machine in order to

set the developing section 4 in operation,

motor 188 is rotated in the

198'(Figures 7-A and 7-B), and with it,
and .the second cam 182 are rotated.
the large-diameter portion 194 of the second

the electric

direction shown by an arrow

When by this

cam 182 acts on the detectlng arm 192a of the switch
. means 192 the electric motor 188 is de-energlzed on the

ba51s of a detection 31gnal

from the sw1tch means 192,

and the - elevatlng lowerlng member 154 and elements

'relatlng to it are held ln the state shown in Flgures 6
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IO and'agitating means 14
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-8 . within the sleeve menber 18, and a developer is held on the'

perlpheral surface of the hollow sleeve nenber .18 and carried in the
direction of arrow 16. The agitating means 14 conprises a supporting
shaft 22 and an agitating 5 nenber 24 nounted on the supporting shaft 22,
and outwardly projecting vanes 26.are provided on the peri pher al
surface of the agitating menber 24. The agitating neans 14 is rotated
in the direction shown by an arrow 28 to agitate and mx the devel oper
in the : :

and 7-A. In the state shown ianigure 7-A, the first cam
180 is held at a second angular position displaced
substantially by an angle of 180 degrees from a first
angular position. At the second angular position, the
5 small-diameter portion 200 of the first cam 180 acts on
the lower edge of the cam follower portion 162 of the
elevating-lowering member 154 and the elevating-lowering
member 154 is moved to the lowefed position by the action
of the biasing spring 178. It will be easily understood
10 by comparing Figure 7-A with Figure 7-B that at the
_lowered position, the developing section 4 is permitted
to rotate in the direction shown by an arrow 114 (Figure
1) with respect to thelsupporting section 2, and the
developing ‘section 4 is brought to the operating position
15 shown by the two-dot chain line in Figure 1 by its own
weight and the biasing coil spring 112 attached to the
developing section 4. In the operating position, part of
the development housing 8 abuts against supporting means
{not shown) supporting the rotating drum 42, and
20 therefore, the turning of the developing section 4 beyond
the operating position is exactly hampered by the action
of the supporting means.'-When the developing section 4
is thus held at the operating position, the magnetic
brush mechanism 12 is positioned in ﬁfokimity to the
- 25 peripheral surface of ;he rotating drum 42 and the
' developer held on the hollow sleeve member 18 acts on the
surface of the photosensitiye material on the rofating
drum 42 in the'develdpihg zone 44. As a result, a latent
electrostatic image formed on the surface of the
30 photosensitive material is - developed to'a toner image.
-As shown in Flgure 7-A when the elevatlng-lowerlng |
member 154 is held at the lowered p051t10n -the actlng
portion 158 abuts aginst, or is away downwardly from, the
'_uneef surface of the protruding piece 132 of the
35 development hohsiﬁgHB.*jrherefoxe, thefactinglpoftiOn
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10 devel opi ng chanmber 10 and triboelectrically charge the toner in the

devel oper.. A guide nenber 30 is provided -  above the hollow sl eeve nenber
18" and the agitating menber 24. A toner transfer chanber 32 is defined
in the upper part of the devel oping chanber -10 (in other words, 15
above the guide nmenber 30), and toner transfer neans 34 I's disposed in
the toner transfer chanmber 32. A toner supply opening 36 is forned in
t he bottom of the toner transfer thihrer 32. In the

devel opi ng devi ce of the above structure, 20. the toner supplied froma
toner cartri dgels(at Qidla% not GRMWtdreeh BT eiawed o )tHes ﬁﬁcﬂiﬁfdﬁfnrge@ﬂda:ea

di rection- e‘r 1(:3 a#l ar ott%et:heh sh et surft%ce Cfl_&”eegwe% :EvBX: Thh‘?not

action of the t nmeans e trans
suppl i ed ont o tshewyui @e‘orvenli@dr i30 the m@ratmymartedneﬁ mmmayedpem ng 36,

and al | ovned to féd%gée%w@e%m&et *a%velop%mgt astée}g.dmb%ru%fabg@&att%nupper

surface of the %;w The dgitating nmenb 24 m xes the
del el oper 5 fiheniedgcdsis msmzt Heaegl}rsde‘-"’ﬁ@ﬁ@é]r 130 t(“@oﬁtl'&'eﬁltﬁ@nt ﬁé

arrow 198, and with it, the first cam 180 and the second
cam 182 are rotated. When by this rotatlon, the small-
diameter portion 196 of the second cam 182 acts on the -
, detecting arm 192a of theISWitch means 192, the electric
‘10 motor 188 is deenergized on the basis of a detection
signal from the switch means 192, and the elevating-
lowering member 154 and elements relating to it are held
in the state shown in Figure 7-B. 1In the state shown in
Figure 7-B, the first cam 180 is held at the first
15 angular position by being substantially moved away from
the second angular position.. Since at the first angular
position, the large-diameter portion 202 of the first cam’
180 acts on the lower edge of the cam follower portion
162 of the elevating-lpwering member 154, the elevating-
20 lowering member 154 is held -at the elevated pbsition -
against the action of'the biasing spring 178. At the
elevated position, the acting portion 158 of the
elevating-lowering member 154 acts on the protruding
piece 132 of the developméntfhousing 8 to elevate it as.
25 shown in'Figures 1 and 7-B. Consequently, the developing
| section 4 is turned in a‘direction opposite to'the
direction of arrow 114 and brought to the non operatlng
- position shown by a SOlld line in Flgure 1. At the non-
operating position, the magnetlc brush mechaﬁisﬁ 12 is.
30 positioned apart from the peripheral surface of the
' rotating drum 42, and the developer held on the hollow
sleeve member 18 does not substantially act on the
surface of the photosensitive material on the rotating . .
“drum 42. | o L S
.35 . Positioning means
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_ﬂresh'toner supplied as stated abové) and the devel oper 30 present in.the

devel opi.ng chanber 10, and feeds the m xture to the magnetic brush
mechani sm 12. The nmagnetic brush mechani sm 12 magnetically hol ds the
resulting m xed devel oper onto the peripheral surface of the hollow

sl eeve nenber 18 and transfers it in the direction of 35 arrow 16. On the
ot her hand, a brush |l ength adjusting

- 21 -
The illustrated develdping device ié.provided with
positioning means for holding the developing séqtion 4 of
its maih body 6 exactly at the aforesaid operating
position.  With reference to Figures 3 and 6, the
5 illustrated positioning means 204 is équipped with a pair
of pressing members 206 spaced from each other in the
widthwisé direction_of the ﬁain body 6 of the developing
device (the direction from right bottom to left top in
Figure 3, and the left-right direction in Figure 6). In
10 the illustrated embodiment, an upwardly extending
projecting portion 208a is provided at one end portion of
the supporting plate 126, and one pressing member 206 is
pivotably mounted on a pin 210 implanted.in the
projecting portion 208a. An upwardly extending
15 projecting portion 208b is providéd at the other end
portion of the supporting plate 126, and the other
preésing member 206 is pivotably mounted on a pin 210
implanted in the projecting portion 208b.' An engaglng
member 211 for .preventing detachment of the press member
20 206 is attached to the end of each pin 210. Each of the
press members 206 is nearly in an inverted L-shape,
and has a downwardly extending arm portion 212 and a.
pressing arm portion 214 extendlng to the left in Flgures”
3 and 6. A nearly_trlangular pressing block plece 216 is
25 attached to the end of the pressing arm portion 214 by |
means of a fixing screw 218. Each of the pressng members
206 is free to pivot between a first position shown in
- Figures 6 and 7-A and a second position shown in Figure
7-B. A biasing coil spring 220 constituting elastic
30 biasing means is attached to each of the pressing members
206. The biasing coil spring 220 is fitted bver,the pin
210 and its one end portion is éngaged ﬁith a hole 222
-(Figu#e 3) formed in the supporting plate-126._ Its other
~ end portion is engaged with the pressing arm portion:214
35 of the_pressing mémber'206.'fThus, the biasing coil
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-9 v “portion 38 projecting toward the peripherél surface of

t he sl eeve nmenber 18 is provided as a one-piece unit wth "~ part of
~the-devel opnent housing 8. Hence, the excess of - the devel oper held

on the holl ow sl eeve nenber 18 is - 5 renoved fromit by the action of

the brush | ength -adj usting portion 38. The renoved devel oper is

conduct ed upwardly and then allowed to fl ow down toward the

agi tating menber 24 over the upper surfagse_of the guide nenber 30. A toner

concentration detector 40 is disposed 10 in proximty to the brush

| engt h adj usting.portio oner _concentration eteci

detects the toneRring 220 %%%%Eh??é%Yohlﬁ§e§hﬁaﬁﬁv%F%i%?“QWW%Wl%Es @ée

removed té&é&ﬂtfﬁefﬁtéfutsiaefﬂrﬁenbes1&Bomndnammhmcted upwardl y.

The devel oper whose br g t h, hag beegsagjggée by the 15 = action of

the brush | engt RS i oh 58975 Urther transferred in the

direction of arromllamby il&ustrated posationing me@nsiol PoHwis| Bavthednber
18 and acts amn t&hlpped with a moving member 224 for pivoting the pressing
members 206. The moving member 224 has a relatively long
first member 226 and a relatlvely short second member
228, and the first member 226 is mounted on the
supporting plate 126 so that it can move in the widthwise
.10 direction of the main body 6 of the developing device.
In the illustrated embodiment, a pair of supporting
screws 230 spaced from each other in the widthwise -
direction of the main body 6 of the developing dev1ce are'
threadedly secured to the supporting plate 126, and a
15 sleeve member 232 is rotatably mounted on- each of the
supporting screws 230.- On the other hand, a palr of
_elongate holes 234 are formed in_the'opp051te end
portions of the first member 226 corresponding to the
_ pair of supporting screws 230; By_positioning'the-sleeve .
20-_members 232 in the elongate holes 234, the first member
| 226 is mounted on the supporting plate 126. HenCe, as
shown in Figures 7-A and 7-B, the first member 226 is.
free to move between a position at which each supportlng
screw 230 is p051tloned at one end portion of each
25 elongate hole 234 and a p051tlon at which each supportlng
| screw 230 is p051t10ned at the other end portlon of each
elongate hole 234. Acting sleeve members 236 are mounted
on the opposite end portions of the first member 226
-corresponding to the pressing members 206. In the
© 30 iliustrated embodiment, supporting screws 238 are
' threadedly secured to both end - portlons of ‘the first
| member 226, and - ‘the actlng sleeve members 236 are
rotatably mounted on the supporting screws 238,f_Hence,
by the abutment of the arm portions 212 of the pressing
35 members 206 against the acting sleeve members 236, the
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- surface of inmage-bearing nmeans such as a rotating drum 42 havi ng a
phot osensitive material disposed onits . 20, peripheral surface.." A

| at ent el ectrostatic inmage is . fornmed on the surface of the

phot osensitive material on the rotating drum 42 by neans known per
se. Hence, when t he devel oper held by the magnetic brush nechani sm
12 -acts on the surface of the photosensitivé material on the - 25°
rotating drum 42 in a devel opi ng zone shggn-at 44, the | at ent

el ectrostatic imge is devel oped to a toner ‘i nage. S Wth

reference to Figures 2, 4 and 5 structure d her R oy PRy gt
of the devel opi nB* 88918 RFWgeﬁg i §ﬁed5§gf?%%ﬁ.pﬁ?¥?é£flIIustrated e
body -6 of the countedemebhpiag devFigureheb suppdranfig7sBet i B permist s at

one end 99%% éEQEd%%UEmQHU?? Pﬂétfgesf%gmgfem aﬂEJng

4, and the left en —__devel opi ng
section 4 extend%°l¢%n¥fﬂef§ﬁpﬁbﬁtPﬁﬁlgécﬁlﬁﬂvezmembeBS £36taESO ﬁé?eénan

portion (to the {RétstPpPotOifgOplLetd, 126. Furthermore, in order to.

' permit mounting of the first member 226, a large-diameter
portion 240a for permitting insértion,of each acting
sleeve member 236 is fofmed in one end of each ;ong hole

- 240 in the supborting plate 126. The second member 228

- 10 is ihterposed between the cam means 152 and the first
member 226. One end portion of the second member 228 is
rotatably connected to the first member 226 via a
connecting screw 242 threadedly secured teo the left end
of the first member 226 in Figures 3 and 6 and a sleeve

15 member 244 attached to the connecting serew 242. A disc-
like pbrtion 246 is integra;ly formed in the second cam
182, and the other end portion of the second member 228
is rotatably connected to the second cam 182 via a
connecting screw 248.threadedly secured to the disc-1like

20 portion 246 in eccentric reiafionship and a sleeve member
250 attached to the coﬁnecting'screw 248.. .

In operation, the positioning means-264 is held in

an operating étate shown in Figure 7-A when the first cam
180 is at the second angular position. Specificaily, the

25 connecting screw_248'secured'to the second cam 182 is.

- positioned in proximity to the first member 226 and
therefore, the first member 226 is moved in the direction
shown'by an arrow 252 (Figure 7-A) via the second member
228 and held at the p051tlon shown in Flgure 7-A (the

30 position at which the supportlng screw 230 is posztloned
at one end portion of the long hole 234 of the first:
member 226). As a result' with the movement of the first
member 226, the supportlng screws 238 are also moved to
permit pivoting of the pressing members 206 1n the

35 -direction shown by an arrow 254 (Figure 7—A).: The ’
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-.10.- . and to the right in Figure 4). ° : The supporting section
2 has a supporting main body . 46, and a gripping nenber 48 is provided °
as a one-pi ece -unit with the front surface of the supporting nmain body
5-46. A pair of protruding portions 50 spaced from each

- 24 -

pressing_members 206 are pivoted in the direction of
arrow 254 by the action of the biasing coil springs 220.
Consequently, as shown in Figure 7-A,'the pressing block
piece 216 provided in the pressing arm portion 214 of
5 each pressing member 206 acts on the upper surface of the
right end portion of the developing sectioh 4 in Figure 1
[more specifiCaily the upper surface of one protrusion 92
(the right protrusion in Figures 1 and 3) provided in
the auxiliary housing 80)._ As a resuit, the developing
‘10 section 4 is turned'in:the'direction of arrow 114 (Figure
1) by its one weight end by the biasing force of the,
biasing coil spring 112 and surely held at'the.operating
pos;tlon. Since in this operating state of the
positioning means 204 each of the pressing members 206 is
15 elastically biased in the d;rectlon of arrow 254_(Flgure
7-A) by the action of the biasing coil spring 220, the
. developing section 4 is'elastically held exactly at the
operating position by the action of the biasing coil |
springs 220 and the ‘pressing members 206 (and therefore,
20 theé pressing members 206 are ‘held elastically at the
first position). On the other hand; when the first cam
180 is at the first angular position, the positioning
means 204 is held in a non-operating state shown in
~Figure 7-B. Specifically} the connecting screw 248‘
25 secured to the second cam 182 is positioned away from the
first member 226, and therefore, the first member 226 is
. moved in the direétion of arrow 256 (figure 7-B) via the
second member 228 and held at the position shown in
Figure 7-B (the position at which the supporting screw
'30 230 is held at the other end portion of the'long'hele 234
of the first member 226). As a result, the sﬁpporting
screws 238 are moved with the movement of the first
member'226 and the supporting screws 230 act on the arm
- portions 212 of the pressrng members 206 v1a the actlng
'35 sleeve members 236 to ‘pivot the arm portions 212 ln the
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otheh in the Ieft-right direction are provided in the rear surface of -

‘'t he supporting.main body 46, and a ~cylindrical receiving depressed
pertion 52 (Figures 4 and 5)is defined in each protrudi ng portion 50.
In the 10 supporting main body 46, a supporting wall 54 extending
substantially perpendicularly and upwardly is provided. A connecti ng
termnal 56 constituting electrical connecting neans is nounted on the
supporting wall 54. An engagi ng nmeniaer -60. havi ng a claw portion 58 is
15 pivotably nmounted on the supporting main body 46, and a . _biasing

D ad oz 5 o baaed R, SR 30 LRI TRk R R0 gégurﬁhd%nresmg ape

oper ati ng portlon he enga he 'engdgi ng ménber 60
can be pivoted aggissdng membeashi2éi agef bedd ot the BP&SNAg POSHItAGN62. 20

The deVe|0p”9ntshQ%§'&ﬁ %1QBrEhQ-QGVQEQQ'nglﬁEEtEHE firs4 Bam aspaik QE end

wal | s 66 and 68 spaced from each other in the width direction of t he
housing 8, i.e thendirst FPSH@aFeQPSGFFQEtlGHeoﬁeYﬁéopﬁﬁgesFGFﬁPﬁg m&&hi ne
(a  direcki onepar pendheuhan-bpetrheingepbssyibace Farkhgumerd, since

the pressing members 206 are held at the second position,
the pressing block pieces 216 abut against, or positioned
sllghtly upwardly from, the developlng section 4 Hence,
the pressing members 206 do not substantlally act on the
10 developing section 4, and the developing sectlon_4 is
exactly held at the non-operatihg position by the'sctionf
of the elevatlng lowering member 154.
In relation to the positioning means 204 for easy
elevatlng of the elevatlng—lowerlng member 154 the above
15 embodiment is preferably constructed such that the
elevatlng-lowerlng member 154 is elevated by the first
"cam 180 after the presslng by the preSSLng members 206 is
cancelled by mov1ng the first member 226 in the. direction
 of arrow 256. ' ) ,
20_ The above developlng device has the follow1ng
features in relation to the p051t10n1ng ‘mear.s 204.

_ With reference to Flgures 8-A to 8-C in conjunction
with Flgures 7-A and 7-B, when the elevating- 1ower1ng
member 154 is at the_elevated p051tlon, the actlng

25 portion 158 of the elevating-lowering ‘member 154 is
substantially on the same level as the guide portion 128
provxded in the supportlng plate 126 (see Figures 7-B
and 8-A). Hence, when the elevatlng-lowerlng member’ 154
is held at the elevated position at the time of detachlng

30 the main body 6 of the developing device from the main
body of the imége—forming machine,'the_deVeloping section
4 is held at the non-operating position.'sconsequently,
the pressing members 206 of the positioning'means 204 are
held at the second p051tlon, and the actlng portzon ‘158

35 of the elevatlng lowerlng member 154 is. held on the same
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25 a'direction fromright bottomto left top in-Figuké 2, “and the

left-right direction in-Figure 5) and a bottom “wall 70, a side wall 72
and an upper wall 74 (Figure 1) di sposed between the end walls 66 and
68,  and these walls 66, 68, 79, 72 and 74 define the devel opi ng chanber -
10. 30 It will be understood fromFigures 1 and 2 that in the

iI'lustrated enbodi ment, shaft portions (not shown) provi ded at opposite
end portions .of the hol.l ow sl eeve - rfber 18 in the magnetic. brush
mechani sm 12 are supported rotatably on the end walls 66 and 68, and 35

supported on thg gnd yall, 56 M RN kg d?ar@?fé' sifbporting plate
126. Accordlngly, the main body 6 of the developing
device_can be detached from the main body.of the image-
forming machine by moVing'it in the detaching direction
5 éhown by arrow 260 (Figure 5). At the time of detaching,
the protruding piece 132 provided in the development
housxng 8 is moved whlle being guided by the guide
portion 128 of the supportlng plate 126 and the actlng
portion 158 of the elevating-lowering member 154 at the
loi_elevated position. The developing section 4 is therefore
kept at the non-operating position during detachment, and
.the developer held by the magnetic brush mechanism 12
does not substantially act on the'surface of the
'photosensitive material on the rotating drum 42. Damage
15 of the photosensitive materlal during detachment can
| therefore be prevented. At the same time, scattering’ of
-the developer whlch occurs upon its acting on the
photosen31t1ve material can be reliably prevented_
Furthermore, the preseing members‘206 are held at the
20 second position and do not substantially act on the
developing section 4. Moreover, sznce the actlng portlon
158 and the guide portlon 128 are malntalned on the same
level the main body 6 of the developlng device can be
. easily moved in the detaehing direetion_shown by arrow.
25 260. For the detachment of the main body 6 of the
' developing device in the aforesaid state, see Figures 9-2
and 9-B also.- ‘ -
When the elevating-lowering member 154'is held at
the lowered posztlon, the actihg poeition 158'of ‘the
30 _elevating-lowering member 154 is substantlally on the
- . same level as the lower end of the other end portlon 128a
. of the gulde portlon 128 prov1ded 1n the supporting plate
. 126 {see Figures 7-A, 8-B and 8-C). ‘ The developlng '
section 4 is rellably held - -at the openlng position as a

'f35 result of the.p051tlon1ng means 294.be1ng held in
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nounted.on the end wall 66. In'the illustrated - enbodinent, one end of a
wre 78 for applying a devel opnent bias volitage to the holl ow sl eeve
. nenber 18 is connected to the supporting nenber 76 by neans of a 5
screw nmenber 79. The' other end of the wire 78 is connected to 'the
connecting termnal 56 of the supporting section 2. The supporting
shaft 22 of the agitating nmeans 14 is also rotatably supported on the
end walls 66 and 68. 10 Wtk7reference nmainly to Figure 2, in
t he il lustrated enbodi nent, an auxiliary housing 80 is nount ed on

Lgﬁsfggegom?glBgovgéefgglgﬁvg{gpgentIﬁoﬂﬁénﬂllustgatéﬂdeﬁ®6dﬁﬁéﬁf|aﬁﬂén
the positioning means 204 is in the operating state, the
pressing members 206 are biased toward the first position
'by the biasing coil springs 220, but can be pivoted to

5 .the second positidn against the biasing action of the
“biasing coil springs 220. In this connection,  the main
body 6 of the develdping device can be detached from the
main body of the .image-forming machine even when the
elevating-lowering member 154 is at the lowered pqsitipn.
-_ 10 With reference to Figﬁres 9-A, 8-B and 8-C, when the main
~body 6 of the developlng device is moved in the detachlng
direction of arrow 252 while the elevatlng lowerlng
_member 154 is at the lowered position the developing
section 4 is at the operating position, the protruding
15 piece 132 prdvided in the deveiobment housihg 8 first _

" moves inélinedly upwardly by the:guidance of the inclined
surface - of the other end portion 128a of-the'guide
portion'iZS in the_supporting plate 126. Thereafter, the
protruding piece 132 is guided by a substantially

20 horizontal part of the guide po:tion 128 (Figure 8-C).

- (Incidentally, thaﬁ part of the protruding piece 132
which comes into contact with the other end portioh 128a
of the guide portion 128'is'preferably inclined
correspondingly to the other end portion 128a in 6rder to

25 make the upward movement of the'protruding piece 132

' smooth.) When the main body:ﬁ of the dgveloping device
is thus moved in the diréctioﬁ of arrow 252, the '
developing section 4 is'tu:ned from the.operating
position toward the non-operating position since the

30 protruding piecé 132 is moved upwardly. With this.
movement, the pressing membe:s 206 are pivoted from the
first position toward the sééond position in thé
-direction of arrow 250. Whén as shown in Figure

_ 8-C, the protruding piece 132 is moved along the -

'35 substantially horizontal pa#fgqf the guide_portion'
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cartridge. Ioadlng portion 82 and a toner transfer portion 15 84. The

carfridge |oading portion 82 defines a toner - di scharge chanber 86, and .
i {s .upper surface is opened On the other hand, a toner cartridge 88
(Figure 10) .is det achably | oaded above the toner di scharge chanber 86
and the toner in the toner cartridge 88 |s di scharged 20 into the toner

di scharge chanber 86. The toner cartri 88 and the cartridge | oading
portion 82 will be described her &i fter in detail. The toner transfer
portion 84 is constructed of a hoIIOM/cyllndrlcaI wal | 90 and extends

fromthe cartridge mbentieneglppinigosedZion #hds| &efddt g5  the2BONF gure 2. A

pair of protru5| ars <R 'd%%dQQEQS'E% t eelbe Qegoghggglhggaface
of the cyllndrl Pgtgﬁp é% tq& t he agklffépg hgu5|ﬁg go |s&g§unted in

position on theubstadévéﬂéﬁhéﬁttﬁ@u§ﬁﬁ@n§ @VséééGPrng(Fﬁ PBERUSYons 92 to

the upper wall 44 OfthEhﬁna@.ﬁU%'o & ¥ %ree%v%iopiIQEdBOicéoﬁlsrdéltahhédr
chanber 32 deflnea by the cyl.indrical o_communi cat e

90 | |
with the toferi8i §bRargguired:RARHET 84 e P&eFﬁénﬁoﬁgﬁggggﬁggko%gﬁing 36

formed at its prought to the first position shown by a solid line in
Figure 8-C by the returning force of the biasing coil
springs 220). Accordingly, in relation to the fact that -
the pressing members 206 can be pivoted between the first
10 and second positions even when the positioning means 204
I' is in the operating state, the main body 6 of  the '
developing device can be detached in the requifed manner
from the main body of the image-forming machine by moving
it in the detaching direction shown by arrow 260. _When
15 .the main body 6 of the developing device is moved in the
. detaching direction of arrow 260 while the developing
section 4 is at the operating position, the developing
.section 4 is held at the noneoperating position by the
_ action of the inclined other end portion 128a of the
20 guide portion 128 and the protruding piece'132 provided
in the development housing 8. Thus, -the developing
section 4 is moved while being held at the non-operating
position. 1In this case, too, the developer held on the
magnetic brush mechanism 12 does not substantially act on
25 the surface of tne photosensitive material on the
rotating drum 42, and the damage of the photosenSitive
material during detachment can be reliaby prevented. In
addition, scattering of the developer can be reliably
prevented. See Figures 10-A and 10-B also with regard to
30 the detachment of the main body 6 of the developing
 device when the elevating—lowering member 154 is at. the
lowered position. . '
In the illustrated embodiment as shown in Figure
8-a, the protruding piece 132 in the development houSing
35 8 is preferably constructed as to be substantially '
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bottom has a progressively inckeasing'mddth i n the toner

transfer

"direction shown by an arrow 96. A helical ¢35 .menber 98 constituting the

toher transfer

rotatably nounted in the toner transfer chanber 32. ©One - end portion of -

nmeans 34 is - - 12-

the helical nenber 98 extends fromthe

10

15

' portlon 266 (the front end portion in the mounting direction

20

- 29 -

astride the substantially horizontal part of the guide
portion 128 and the acting portion 148 of the elevating-
lowering member 154. This arrangement permits easier
mounting and detachment of the main body 6 of the
developing device. '
Non-operating position holding means

"The illustrated developing device is further

provided with means for holding the developing section 4

at a non—operatihg position. With reference mainly to

Flgufes 2 and 5, the non'operating position holding means
262 has a holdlng member 264 movable in the mounting and
detachlng directions of the main body 6 of the developlng
device. The holding member 264 has a main body portlon
266 extending in the mounting direction shown by the
arrow 148 (Figure 5), a suspending piece 268 provided in
the right end portion in Figure 5 of the main bbdy

of arrow 148) and a turn hampering portion 270 prov1ded
in the left end portion in Figure 5 of the main body
portion 266 (the rear end portion in the mounting )
direction of arrow -148). On the .other hand, a guide
gfdove 274 (Figure 2) having a nearly T-shaped vertical .

‘sectional shape is provided in a protruding portlon 272

25

30

35

extending outwardly from the ‘end wall 66 of the

-development housing 8. The main body portion 266 of the

holding member 264 is fltted in the guide groove 274 SO,
as to be free to move in the dlrectlons shown by arrows
148 and 260. In the illustrated embodiment, the
suspendlng piece 268 and the turn hampering portion 270
of the holding member 264 project downwardly through
downwardly extendlng opening formed in the guide groove
274, &as.shown in Flgure 5. ' I
. The turn hamperlng portlon 270 of the holdlng
member 264 is constructed such that it engages part of

the supporting sect;op_Z when it is at an engaglng”
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.toner "transfer chanber 32 to the toner dischargefchanber * 86, and iIs;
ot her. end portion extends to the left top:in .5 Figure 2 in the devel oping

chaitber 10. Accordingly, the toner discharged into the toner discharge
chanber 86 from the toner cartridge 88 (Figure 10) is transferred in

t he ‘direction of arrow 86 in the toner transfer chanber 32 by - the
action of the helical nmenber 98. 1In the upstream 10 portion of the toner
transfer chanber 32 in the transfer - 3pdirection shown by arrow 96, the

wi dth of the toner supply opening 36 is relatively snall Thus;hin
spite of the relati I [ 9f, amount 40 ngr trangferred, the -
pPoportlon of ??Pl¥%%£r %ﬂ%%l?%d ﬁ?Sﬁah th § %Q gUpp opening 36 is

rel atively snaillusigrated téembodimandf the undetoaerfao@p¢@'dpenhng136 is
| atively .l
relatively aﬁ&%@éﬁ#dqapor fEWm§§6e&ngRé §§s££ﬁti EE? ﬁ%e‘proportlon

chanmber 32 in rans direction_s y arrow
of the toner ARRGENG rﬁléi@FQ h%W@ne@n%uF)‘i?ﬁ? YURRRF | SREERFO L ipartelaf i vel v

large in spitery duipdedald \RdynSEBEY 46 iRMBNOts@pdPeidPNRctiansS erred.
Hence the. tonthJés a substantially horizontal engaging surface 276
adapted to cooperate with the hampering surface 270a. At
the aforesaid engaging position, the hampering surface
270a of the turn hampering portion 270 comes into
| 10 engagement with the engaging surface 276 of the
- supporting section 2. In the illustrated embodiment,
biasing means is attached to the holding member 264.
The biasing means is constructed of a biasing sprlng 278.
- Its one end portion is engaged with an engaglng plece 280
15 provided in the development housing 8 and lts other end
portion is engaged with the suspending piece 268 of the
'holdlng member 264 (see Flgures 9-A and 10-A). The
biasing sprlng 278 biases the holdlng member 264 toward
the above engaging position. 1In relation to the holding
20 member 264, a hampering member 282 is provided in the
development housing 8. The hampering member 282_abuts
against the sﬁspending piece 268 of the bolding member
264 and reliably hampers the movement of the holding member
264 beyond the engaging p051tlon.
25 _ The operation and effect of the non-operating
position holding means 262 will now be described.
"In the abo#e'developing device, the holding member
264 is usually held at the engaglng position when its
main body 6 is detached from the 1mage-form1ng machine.
30 The suspendlng plece 268 of the holding member 264 abuts
against the hampering member 282 provided in the
development hou51ng 8, and the hamperlng surface '270a of
" the turn hampering member 270 is kept in engagement with
 the engaging surface 276 deflned in the support;ng maln
35 body 46 of the supportlng sectlon 2. Hence ln_splte of
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“the toner discharge chamber 86 is supplied substantially -

uniformy over

the entire width direction of the devel opi.ng chamber 10 through the
t oner supply opening 36. 25 The supporting section 2 and the

devel opi ng section 4 are connected as described bel ow.
reference to Figures 2 and 4, a circular hole 100 and an

Mainly with
arcuat e gui de

hol e 102 are forned in the supporting wall - .54 in the supporting section
2, On. the other hand, in 30 the develpping section 4, a supporting shaft
portion 104 and a guide shaft portion 106 to be guided are provi ded

on the outside of the end wall 66 T evel opi n sect
to the suppor tillfy B@ish acHPr of | The Riapst %é’g(’slulp

4 is attached

pscﬁ’flrrf’?g Bt ¢ portion

104 into the halridfy om&wmém@nx@ sduan‘:torpo‘r tirncHe) @ draak kdre afti de

hol e

10

15

20

25

30

35

arrow 113 (Figure 1) with respect to the supporting
section 2 is reliably hampered by the action of the
hampering surface 270a and the engaging surface 276, and
as can be seen from .Figures- 9-A and 10-A, the'developing
section 4 is held at the non-operating position with
respect to the suppofting section 2. '

When the main body 6 of the developing device in
thie condition is mounted detachably on the main body of
the image-forming machine, the'holding member 264 is
disengaged as described below. As shown in- Figures 9-A
and 9-B which show the elevating-lowering member 154 at
the elevated position and Figures 10-A and 10-B which
show the'elevating—lowering member 154 at the lowered

position, when the main body 6 of the'developihg device

fis slightly inserted into the opening formed in the front'
base plate 116 and the protruding pieee 132 provided in
' the development housing 8 is positioned in the guide

portion 128 of the supporting plate 126 and moved in the
mounting direction shown by arrow 148, the front end |
portions of tﬁe pair of supporting pins-lZO'provided in
the front base plate 116 are received in the pair of '
receiving depreseed portions 52 defined in the suppofting
'section 2 as shown in Figu;es 9-A and 10-A at a point of
time when a greater pdftion of the developing section has
been inserted into the mein body of the image-forming
machine. At this point of time, it is preferred that the
protruding piece 132 provided in the development. housing
8 be positioned at a substantially horizontally exfeneing
part of the guide portion 128, and the holding member 264
be held at the engaging position; By this arrangement,

 “the pair of supporting pins 120 can eas;ly be lnserted

into the receiving depressed ‘portions 52 of the
_supportlng section 2.  When the main body 6 of the-
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-.13.~ . 102. In the illustrated enbodi ment, the supporting shaft
portion 104 and the guide shaft portion 106 slightly proj ect through

t he supporting wall 54 of the supporting section 2, and a linking plate
pi'ece 110 is attached to 5 the end surfaces of. the supporting shaft
portion 104 and t he gui de shaft portion 106 by screws 108. By the
action of the linking plate piece 110, detachrnent of the devel opi ng
section 4 fromthe supporting section 232 s- reliably prevented. A

bi assing coil spring 112 10 (constituting biasing neans) is fitted over

the developing device is further moved in the direction of
arrow 148, the suspendlng piece 268 of the holding member
264 abuts against a supporting guide member 284 provrded
in the opening formed in the front base plate 116 '
5 (Figures 10-A and 10-B). With the movement of the main
"body 6 in the direction of arrow 148, the holding member
264 is moved in the direction.of arrow 260 relative to
the developing section 4 against the biasing force of the
biasing sprlng 278. As a result, the engagement between
10 the hampering surface 270a of the holding member 264 and
the engaging surface 276 of the supporting section 2 is
cancelled, -and the developing section 4 is permitted to
turn toward the operating positionf' Preferably, even
when the engagement between the hampering surface 270a’
15 and the engaging surface 276 is oancelled} the protruding
piece 132 of the development housing 8 is positiohed at- the
substantially horizontal part of the guide member 128 and '
by moving the main body 6 of the developing device
further slightly in the direction of arrow'l48, the lower
20 end of the protruding piece 132 moves away from the
substantially horizontal part of the guide portion 128.
When the main body 6 of the-developing device is further
moved, the front end portion'of the shaft member 136
mounted on the rear base plate 118 is received in the
25 receiving depressed portion 140 formed in the protruding
portion 134 provided in the end wall 68 (Figure 2) of the
development housing 8, and the main body 6 is detachably
mounted on the main body of the image-forming machine.
In this mounted position, one end portion of the main
30 booy 6 of the developing device is supported by the front
~ base plate 116 as a result'of the supporting'pin_lzo
being positioned in the'receiVing depressed portion 52,
 and the other end portion of .the main body 6 is supported _=
by the rear base plate 118 as a result of the front end
35 portlon of the shaft member 136 being pos;tloned_w1th1n :
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suppoftlng shaf t porifon 104. . One end pdrtion of the bi asi ng coi

spring 112 is anchored at part of the  ~supporting wall 54, and the other
end-portion is anchored at the guide shaft portion 106. The bi asing 15
coil spring 112 elastically biases the devel oping section 4 in the
direction shown by an arrow 114 (see Figure 1) toward the operating
positi on shown by the two-dot chain line in Figure 1. 20

Wth reference to Figures 3 to 5, the g3ucture of the main body of an
i mage-form ng machi ne on which to nount the main body 6-of the

devel opi ng dev'ﬁ%,%g%%égﬁphgdgagﬁssed %%%¥$ggl ﬁ%e protrulii@gmi n body

of the inmage- f& € main an electrostatic
- copyi ng nmachi neikas 432 inf tbet dexedopmant Imsgﬁw B rléarp%a}sté%eét e 118

(Figure 5)  _3p3gednb’ aRteagh pdiidhrd NId1&f N -d188/a dinealowel ibighe
' ' member 154 substantially away from the substantially
5 horizontal part of the guide portion 128. Furthermore,
when the developing device is thus mounted, the claw
portion 58 of the engaging member 60 mounted on the
supporting section 2 engages part of the front base plate
116, and the movement of the main body 6 of the
10 developing device in the detaching direction of arrow_280
is hampered. It will be eésily appfeciated by comparing
Figures 9-A and 9-B with Figures 10-A and 10-B that the
main body 6 of the_déveioping'device can be detachably
mounted on the main body of the'imagé-forming machine_ 
15 when .the elevating-lowering'member 154 is at the elevated
position and the lowered position} but that when the main,
hody 6 of the developing device.is mounted while the |
elevating-lowering member 154 is at the elevated
position, the developing section 4 is held at the non-
20 operating position and when the main body 6 of the
developing device is mounted while thé_elevating—lowe:ing
member 154 is at the lowered position, the developing
section 4 is held at the operating position. When the
elevating-lowering member 154 ié at the elevated
25 posifion, the actingfportion 158 of the elevating-
lowering member 154 is,bn_the same level as the
substantially horizontal part of the guide portion 128 as
shown in Figures 10-A and IO—B. Accordingly, when the main
body 6 of the developing device is mounted in positioh,
30" the deVeloping section 4 is kept at the non—operéting
position by the action of the acting pértion 158. ‘Thus,
to bring the developing section 4 to the operating
" position, the elevating—lowering-member 154 should be
held at the lowered posifion.- On the other hanﬁ,_when-
35 the elevating-lowering mémﬁér 154 is at the loweréd '
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left-right direction in Figure 5). An opening 117 30 (Figure 4) having a

shape nearly corresponding to the shape of. the devel opi ng section 4 of
t he devel opi ng- device 6 is fornmed in the front base plate 116, and.the
devel opi ng section 4 is positioned in the required manner bet ween t he

front base plate 116 and the rear base plate 35 118 as shown in Figure 5
through t he openi ng 117. In t he .
.- 34 -

position, the acting portion 158 of the elevating-
lowering member 154 is substahtially on the same level as
' the lower end of the incliped other end portion 128a of
the guide member 128. 'Hence, the protruding piece 132
.5 of the developﬁent housing 8 is moved downwardly along
the other end portion 128a of the guide portion 128 just’
prlor to mountlng the main body 6 in position. When by
,thlSnmovement, the main body 6 is mounted in p051tlon
the developing section 4 is held at the operating
10 position. The developing device further has the’
following feature. The.developing-section 4 is held at
the non-operating position when the main body 6 of the
developing'device is to be mounted in position.or more
specifically the protruding piece 132 moves the -
15 substantially horizontal part of the guide portion 128
while the elevating-lowering member 154 is at hhe
‘elevated or lowered position. Accordingly; the developer
held on the magnetic brush mechanism 12 does not
substantially act on the phofosensitive material provided
20 on the rotating drum 42, and damage of'the'photosensitive
material during mounting of the developing device 6 can be
reliably prevented. _ '
In the illustrated embodiment, when the main body 6
of the developing device is detached from fhe main body
25 of the image~-forming machine, the holding member 264 is
' held at the engaging position in the manner to be
described below. When the engagement of the engaging
member 60 is cancelled and the main body 6 of the-
developlng device is moved in the detaching dlrectlon
. 30 _the holding member 264 1s moved in the direction of arrow .
148 relative to the development housing 8 by the action of the
b1aszng spring 278.‘ When the main body 6 of the
-developlng device is moved sllghtly in the direction of
N arrow 260, the hamperlng surface 270a of the holdzng
_35 member 264 and the engaglng surfece 276 of the_supporting
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-.14 - il lustrated enbodi nrent shown in Figure 4, a plate-Ilike
supporting gui de nenber 284 having a shape-corresponding =~ to the shape
of t'he |ower portion of the devel opi ng section 4 is provided at a site
whi ch defines the lower 5 edge of the opening 117. As shown in Figure 4,
one end portion of the supporting guide nmenber 284 projects

slightly ourwardly fromthe front baseﬁslate 116, and its ot her end
portion projects slightly inwardly from’the = front base plate 116. The
supporting guide nenber 284 10 has a predeterm ned width in the front-rear
di rection éeeexEngareeme AnandefigBgeméhe wmppOﬁachgogbedebﬁenbee

284 gui des and RUPROULIGRORCCEUELORNG SE°HLORNE AbnlBBerarihbBolieiop

mounting and de eve opI n I ce
t he front surface €DQVBI@E Esgusesfacé)aéﬂ ﬂﬁeBﬂnohvhsaséhgla@evgienga pair

of  supporthpQePing meMbéFi 95i€id) atPaRRdelEOALBACHO8E BEEN] Nthe
5 developing section 4 is kept at the noﬁ—operating position,
.and as shown in Pigures.lo—A and 10-B, when the
elevating-lowering member 154 is at the lowered position,
the developing section 4 is brought from'the operating '
position to the non-operating position incident to the
10 movement of the main body 6 of the developing device in the
direction of arrow 260). Then the holding member 264
abuts against the hampering member 282 provided in the
| development housing 8 and is thus held at the engaging
position as shown in Figure 9-A or 10-A. Accordingly, -
15 even when the main-body 6 of the developing device is
detached from the main body bf the image-forming machine,
the holding member 264 is held at the engaging position
and the developing section 4 continues to be held at the
non-operating position. When the main body 6 of the
20 deﬁeloping device is further moved, the pair of |
supporting piﬁs 120 get out of the receiVing depressed
portions 52 of the supporting section 2. In the
'illustrated embodiment, after one connecting ‘terminal 56
mounted on the supportlng section gets out of the ther
25 connectlng terminal 119 mounted on the front base plate
116, the supporting pins 120 come out of the receiving
depressed portions 52."This ensures disconnecting of the
grounding of the electric motor 122 after the power
supply. for the main body 6 of the developing device is
30 turned off. In this regard, when the main body 6 of the
| developing device is to be mounted, the'connecting- '
terminals 56 and 116 are connected to each other after
. the supportlng pins 120 have been received in the
depressions 52. Hence, by moving the supportlng sedtiona'
35 2 in the axial direction of ﬁhe supporting pins 120, the
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the Leftzright direction are inplanted. The pair- of supporting pins
120 are di sposed corresponding to the pai r .of receiving depressed
portirons 52 defined in the 20 supporting section 2. A connecting termn nal
119 - (constituting electrical connecting neans) corresponding - to the
connecting termnal 56 of the supporting.section 2 - I's provided in the
front surface of the front base plate. 116. Hence, when the nain body 6
of- the devel oping 25 device is detachahBlgy .nounted on the main body of the
I mage-f orm ng machi ne as shomn in-Figure 5, t he supporting pins 120 in

the front base plate 116 cerh ei.ved. th? ecelve T? gfg essed
portions 52 of tHE °°”"§ﬁﬁb89t|ﬁ§ égﬁffoﬁ° n 38, 850 £ LEARTEUDPBPET hEC 30
section 2 is nombtedchnotherfroWhehaseepbateerlGheamalmhbody écodn&bei ng

termnal 56 of’ (o eGhLri t to
t he connecti ng 5$ﬁ§%§$8 BQQ%EE E%thggfbgﬁtmggsh hafggllérggﬁggﬁ Sg
hol | ow sl eeve nemipew 260,18hanuathebpdyer GGnébﬁtd&vﬁé@Dd@Beéﬁﬁﬁcﬂolare

connected 355 1g.2.Rha7 BRUEL1FURRLY AL ﬁs%rebam@s thOLRagk- %mng

machlne.
Toner cartridge and related elements

Now, with referehce to'Eigures 1l and 12 in
conjunction with Figure 2, the toner cartridge and

10 related element will be described. o

Mainly with reference to Figure 11, the illustrated
tonér cartridge 88 has a square-columnar main body 288. The
main body 288 has an upper wall 290 haviné a toner sﬁpply
opening 292 (Figures 14-A to 14-C) defined therein. o

15  After £illing tnner, -fhe toner supply.opening 292 is’

' closed by a closure 294. The lower end portion of the
main body 288 is funnel-shaped and a toner dischar&é'
opening 296 (Figures 14-A to 14-C) is defined at its

- lower end. 1In the 1llustrated embodlment a rectangular
20 f;ange 298 is lntegral-y provided at the lower end (the
opening part of the toner discharge opening 296) of  the
main body 288. By applying a flexible sheet maierial 300
to.fhe undef surface of the flaﬁge 298, the toner
discparge opening 296 of ihe main body 288 is |
25  substanfially sealed up. To make detachment of the sheet
material 300 easy, its one end portion is bent upwardly
and bonded to the upper surface of the flange 298.
Accordingly, the sheet material 300 één be easily
'stripped from the flange 298 by removing its one end
30 portion bonded to the upper sufface of the flange 298 and
pulling it in the direction shown by an arrow 302.
' The toner cartrlooe 88 further.includes a cover
member 304 for closxng the toner discharge openlng 296 at
] the time of: detachlng The maln body 288 of the toner
'35 cartrldge from the maln bodv 6 of the developlng device.
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-.15 7 are not shown) provided in the main body of the inage-

form ng nmachine via the connecting termnals 56 and 119. The connecti ng
tefm'nal 56 may.be of a convex shape, for exanpl e, and the other
connecting termnal 119 may be of '

15

20

25

35

- 37 -

The illustréted.cover member 304 is nearly rectangular
corresponding to the shape of the flange 298 and
depressed portions 306 for receiving the two side end
portions of the flange 298 are defined at both side ends
of the cover member 304._'Hence, the toner distharge
opening 296 of the main body 288 can be closed by
positioning the two side end portioﬁs of the flange 298
in the depressed portions_306 of the cover member 304 and
moving the cover member 304 relatively in the direction
shown by an arrow 308 (Figure 14-B) as shown in_Figure
14-C. Incidentally, as.shown in Figures 11 and 14-C, a -’
stop piece- 310 for reliably hampering the moveméht_of the
cover member_304 in the direétion of arrow 308 when the
cover member 304 has been mounted in position on the
flange 298 is preferably prov1ded in the cover member
304. | o

In the illustrated embodiment, the toner cartridge
is constructed such that the cover member 304 cannot be
substantially moved in the detachlng direction when ‘it.

"has been mounted on Lhe_flange 298 of the main body 288

of the toner cartridge. Specifically, as shown in
Figures 11 and 14-C, detaching movement'hampering means

312 is provided in the flange 298 and the cover member

304. The illustrated detaching movement hampering member
312 is comprised of a combination of & ﬁole 314
(cbnstitﬁting a depressed portion) formed in the flange
298 and an engaging pro1ect ing portion 216 forﬁed in the
cover member 304. The engaging projecting pdrtion 316 is -
inclined downwardly in the mounting direction bf arrow -

" 308 at its forward part in the mounting direction, but

substantially projects vertically at i:s.rear end in the
mounting direction. Hence, when the cover member 304 is

- moved in the direction of'arrow 308, the hole:3143and the .

engaging projecting portion 316 are enéaged with each

‘other by the elastic deformation of the flange 298 and
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5, a concave shape conforming to the convex shape. In the

Il lustrated enbodi nent, a sleeve 121 (Figure - 5) made of a netalic
material is fitted inthe inside of =~ one protruding portion 50 (the one
on the right top in Figures 2 and 3). The front base plate 116 and the
10 supporting-pins 120 are also forned of a netallic material. A
grounding wire 124 of an electric notor 122 Is fixed to the above one
protrudi ng portion 50 in order- to rotate the helical nmenber 98, and
connected to a sl eeve nenber 121 wi @8a-fixing screw. Hence, when the 15
mai'n body 6 of the devel oping device is nmounted in the requi red manner,

the grounding weig LigdaglinkNSzBLEELihG porriBhO51822 W ArOURE HB1ENS fyr ont

base plate 116 via g scréw, the sleeve_nenber 112 an
suppor ti ng pnﬁ the eppaging DIQER LBgePRAEEORRFRIEy NEYEFEGHee 1310

supporting ? éeﬁgﬁtextendéngubﬁLEHQ*EEQOt_m@aésdbﬂ@CEbOﬁobé the
di sposed between the front base plate 116 and_ the.re base plate 118.

An upwar dl y opeﬂ%@aﬂh%ﬂngfo1?ﬁé*@8| gertion 316 and tt ererore the cover
5 member 304, in & direction opposite to the direction

mentioned above. If désired, it is pOSSlble to provide
the engaging protrudlng portion in the flange 298 and the
receiving depressed portion in the covef member 304
contrary to the above embodiment. -

10 - ~ In the illustrated eﬁbodiment,'thé cover member 304
is constructed such that when it is not used, it is '
detachably mounted on one side wall 318 (the rear side wall
as viewed in the mounting direction of the cartridge main
body 288 shown bty an arrow 320 in Figute 14-32) of the

15 main body 288 of the toner cartridae:' A pair of L- shaped

" supporting protrus;ons 322 spaced from each other are
provided in the side wall 318 of the main body 288. Each .
of the supportlng protru51ons 322 extends vertﬂcallv and
has a projecting portﬁon adapted to be pos;tloned in the_

20 depressed portion 306 of the cover member_304. A stop
‘piece 324.is provided'inlthe'lower end portion of the
side wall 318. Hence, as shown in Figures 1l and 144A,
the cover member 304 is détachably mounted on the side
wall 318 of the main body 288 by positioning the .

-25 projecting portions'of'the supporting protrusions 322 in
the depressed portion 306 of the cover member 304 and
" moving the cover member 304 downwardly.. Upon mounting,
_the lower edge of the cover member 304 in Figure 14-A
'abuts against the stop piece 324 and is held in the state

30 shown in Figure 14-A. 'In this mounted étété the upper
end portion of the cover member 304 projects sllgnt Yy

. upwardly from the upper wall 290 of the main body 288 of
the toner cartridge. By'hdlding.the-projécting upper end

_ portion and moving 1t upwardly, the cover member 304 can'_
35 be easily detached from the side wall 218. Incidenﬁally,.
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.portion 128 is provided in the upper end portion of the 25 supporting plate

126, and extends in a straight line from . ene end of the supporting
plate 126 toward.its rear end portion. In the illustrated enbodi nent, a
greater - portlon of the guide portion 128 extends substantially
horizontally, and only its other end portion 128a is 30 inclined downwardly
toward the other end (the right end in Figure 5). On the other hand,

t he upper part of the right end (ingFigure 1) of the devel opnent
housi hg 8 has provided therein a rightwardly projecting protruding

portion 130 to be supported and a downwardly projectin | ece S
formed integralt yild tife iARfEr! S ARRERC BTt e ihac) the ' VSR nbaSES S0k

may be adapted to be mounted on the flange 298 of the
main body 288 instead of the side wall 318 and, in this
arrangement, it is necessary to store the cover member 304

when the cartridge 88 is in use. {Furthermore, in this

w

arrangement, to prevent substantial engagement between
the hole 314 of the flange 298 and the engaging
projecting portion 316 of the cover member 304, it 1is
necessary to cover the hole 314 substantially by applying -
110 the sheet material 300 to at least the under-surface of
the flange 298). .

Mainly with reference to Flgures 2 and 12, the
cartrldge loading portion 82 of the main body 6 of the
developing device into which the cartrldge main body 288
is loaded detachably has four side walls and is'nearly _

cylindrical, and a nearly_reetangular flange 326 is

[
w

provided at its upper end. A seal member 328, such as a
sponge, capable of being elastically deformed is bonded
to the inner circumferential part of the flenge 326. A
20 guide cover 332 is attached fo the outer circﬁmferential
part of the flange 326 by means of a securing screw 330.
The guide cover 332 define a pair of guide grooves 334 '
extendlng 1n the loaalng dlrectlon of the cartridge main
body 288 in cooperation with the flange 226 at both side
25 portions. at near‘v the central portion of the guide
cover 332 is formed a nearlv semicircular opening 336
opened at one end (on the loadlng side of the main body
288). In order to permit easy loading of the cartridge
main body 288, it is preferred to enlarge the openings of
30 the guide grooves 334 by ‘upwardly 1nclrn1no one end '
portion'ot the gulde cover *32 at both its side portions
in a dlrectlon opp051te to the loadlng direction of the -
cartridge main bouy 288 shown by arrow 320.. A rotatlng
‘shaft 340 is rotatably mounted on one side wall 338 (the
25 ‘51de wall located at. rlght bottom in F*aure 2) of- the
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-, 16 « | the protruding portion 130. Furthernore, as shown in Fi gure
5 a protrudlng portion 134 is forned in the « "outside surface of the end

wal' I 68 of the devel opi ng section 4, and a shaft nenber 136 is nounted
on the rear 5 base plate 118. A receiving depressed portion 140
extending to the left in Figure 5 is defined in the end surface of the

protruding portion 134. On the other hand, a fixing portion 142 is

provi ded in one end portion of the shpft menber 136, and the other end
‘portion of the 10 shaft nenber 136 projects i nwardly through the rear base
pl-ate 118. A gear 144 is attached to thls prclq ectln% portlon of the
shaft menber 13PEFISIe J9E e M9 © end portion of the

rotating shaft 340 projects outwardly through the side.
wall 338, and this projécring end portion is drivingly
connected to an output -shaft 342 of the electric motor
5 122.' In the illustratéd embodiment, a réceiving
depressed portion 344 is provided in one end portion_of
the rotating shaft 340 and an engaging pin 346 is
proﬁided in the output shaft 342. By inserting the
éngaging pin 346 into fhe.depressed portion 344, the
10 rotating shaft. 340 is drivinle'connected to the outpﬁt
éhaft 342. The other end portion of the rotating shaft
340 projects inwardly thrhugh the side wall 338 and the
helical member 98 of thé toher transfer means 34 is
connected to this inwardly'projecting end portion of the
15 rotating shaft 340 (see Figures 13-A and 13-B). 1In
relation to the rotating shaft 340, discharge '
'facilitating means 348 is provided in order to increase.
the'dischargeability of the toner in the cartridge main
| body 288. With reference to Figure 13-A also, the
20 illustrated discharge facilitating means 348 is equipped'
~ with a supporting shaft 350 (which extends substantially
vertically with respecf to the rotating shaft 340) _
supported rdtatably between'the facing end walls_hf,the
cartridge loading portion 82. An actuating piece 352 is
25 attached to an intermediate part of the .supporting shaft
350 by means of a securing screw 354, and an oscillating
member 356 is attached to 1ts one end portlon located
within the toner dlscharge chamber 86. The osczllatlng,
member 356 projects outwardly through an openlng 357
30. formed in the side wall 338 and a pro:ectlng portlon 356a
extending upwardly of the rotating shaft 340 is provided
at the free end portién of the oscillating member 356..
" On the other hand, an actuating protrusion extending.
~radially outwardly is provided oh the peripheral surface
35 of the rotating shaft 340, and this.actuating'protrusion
_ [
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the front-rear direction shown by an arrow 138. The ot her end of the
-'shaf't nember 136 projects inwardly from 15, the gear 144.  Between the gear
144-and the rear base plate 118 is interposed a biasing spring member
146 for el astically biasing the gear 144 inwardly. The gear 144 S
drivingly connected to a driving source for the inage- form ng
machi ne. al though it is not showm in the 20 acconpanying drawings. In
mounting the nmain body 6 of t he devghopi ng device on the main body of

t he i mage- - forming machine, the protruding piece 132 provided in the

devel t housiiRg.8 is_quided by the guide portion 128 - . of e
sﬁggo?Prﬁg pIg?égﬁgésaééaﬁnﬁgngngfheOﬂnghfiﬁg°§§° ﬁ??e%?fsﬁogh%%gab?fan
arrow 148. Wiethehesaalhabddy Bewber 356he ﬁevehephthusﬂaazeé is PDun;gd
[ h i redg, t - O] LAg,e LIy s menber
| h the requir edegBBAghent, a Bgagaﬁ?ggbggg? 860 PeL ! 2 PPalhed Do S

136 is positioned in fhe receiv essed portion the
protrudi ng portP8fiidatirgvrembern3ffe efBevand BSrbion hef 3the dwias Upd ng

section 4.  klenggrihg 866 §§-_é?9?|£'§€d #ighethe osOPE1LPth PORddisY Of54 Nena

‘ developlng_sectkgg gtﬂgrrgﬁ tggrgion is engaged-with part of the
cartridge loading portion 82. The biasing spring 360
biases theé oscillating member 356 in the direction shown’
by an arrow 362 (Figure 13-A), whereby the oscillating

10 member 356 is usually held at an angular position shown
in Figure 13-A at which. the front end portion of the
actuating piece 352 abuts at the under surface of the
flange 298 of the cartridge main body 288. Accordingly,
when the electric motor 122 is rotated in a predetermined

15 direction, the helical member 98 is similarly rotated via
the rotating shaft 340, and the toner discharged into the -
toner discharge chamber 86 is transferred in the
direction of arrow 96 (Figure 2) in the toner transfer
chamber 32 (Figure 1) by the action of the helical member

20 98. Furthermore, when thé rotating shaft 340 thus ' ‘

B -rotates, the.éctuating_protrusion 358 provided in the
rotating shaft 340Iacfs 6n the projecting portion 356a of
‘the oscillating member 356 to oscillate the oscillating
member 356 in.the directions shown by arrows 362 and 364.

25 Specifically, when with .the rotation of the rotating
shaft 340 in the direction of arrow 366 (Figure 2), the
actuating protrusidn'358 écfs on fhe projecting_portion
356a and elevates it,  the oscillatihg member 356 is
pivoted in the direction of arrow 364 against the biasing

30 force of the b;aéing spring 360 (Figure 13-B). When the

o rotating shaft 340 further rotates and the apfuating | :

- protrusion 358 comes out. of the projecting portibn 356a,
- the oscillating member 356 is pivoted in the direction of
arrow 362 by the biésing'action Of'the'biasihg spring
35 360, and the front end poftibn of the actuating piece 352.“f
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syppofrted by the supporting portion 2 via the supportihg shaft'portion
104, and the other end portion of the = developing section 4 is rotatably
supported on the rear 35 base plate 118 via the shaft nenber 136. The

devel opi ng - 17 -

- 42 -

provided in the suppe:ting shaft 350 collides wifﬁ the
flange 298 of the main body 288 (Figure 13-A). The
collision of the actﬁating piece 352 results in an impact:
on the cartridge main body 288, whereby the blocking of
5 the toner in the carridge main body 288 is eliminated and
the toner is precisely releaeed; Furthermore. the toner
remaining on the inner surface of the mainebody 288 is
also released. Thus, the discharge of the toner within
the cartridge main body 288 is facilitated, and the toner
13 is reliably discharged. ' ' _
The developing device in the illustrated embodiment
is also constr ructed such that unless the cover member 304 .
is mounted on the main body 288 of the cartrldae the -
cartridge cannot substantially be detachea from the
15 cartredge loadlng portion 82 of the main boay 6 of the
developing device. Again, with reference to Figures 2
and 12, a pair of suppbrting.protrusions 368 extending
downwardly are provided in the under surface of the
flange 326 provided. in the cartrldge loadlng portlon 82
-éo in the illustrated embodiment. An engaglna member 370 is
mounted vertically movablv between the pair of supporting
_protru51ons 368. The enaaglng member 370 has a main body
portion 372 mounted movabLy on the supporti ing protrusions
368 and a pair of engaging claw portions 374
25 proVided respectively infthe-opposite ehds of the
main body portion 372. A biasing spring member
378 is interposed between an engaging member 376'
‘attached to the lower end.of each subporting'protrusion'
368 and the main body portion 372. The b1a51ng spri ng
.member 378 elastically biases the engaging member 370
upwardly. If desired, instead of the -above arrangement,

)
o

-_'it'is also possible to prov1de the engaglng member 370.
1ntearally in the flange 326 and form a sllt in the
joining part between the flance 326 and the engaglng

35 member 470 and .hus permlt the pair of engaglng claw
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.secti'on.4 is thus free to rotate between .the aforesaid non- oper ati ng

and operating positions about the supporti.ng shaft portion 104 and the
shaft nenber 136 as a center {nore specifically about a central axis of
the 5 supporting shaft portion 104 and the shaft nember 136 ~ Wwhich
constitutes a rotating central axis extending in the widthwise
direction of the main body 6 of the devel opi ng device). Wern the main
body 6 of the . devel opi ng device is-sp3munted, a gear for rotating the
10 holl ow sl eeve nenber 18 of the nmagnetic brush mechani sm 12 and a

gear for rotati Q it an?\f?ft 1%y h AW AR JEBIN YA o €
drivingly connegg%%bf% %Eﬁpgég$_ f% é%] %hese non- nunber ed gears
are not shown irPf the Heain detgsPOJﬂluslon 372 OI ﬂhﬁtﬁflﬂﬁg-lﬂﬂstmmhﬁr 370.

enbodi ment, a chegawesther HERENAN S;mﬂéfbf %ﬁ%ﬁ%mméﬁcﬂfé;}]\@e'%

brings the devel opj ng section 4 to the-non- operatlng position s
by the solid Iind§ r’P%I@Lﬂre @%ﬂﬂf%‘-ﬁ&lﬁ’fbrﬂﬁ‘iq{g’% %4 S¥ the engaging

5 member 370 are prov1aed in the two side end portlons of
the flange 298 in the cartridge main body 288. . The palr'
of notches 380 extend lnwardly from both side ends of the
'flange-289 and define receiVing portions for receiving
the engaging claw portions 374. As shown in Figure 2,
10, notches 282 through which the engaglng claw portions 374
- of the engaging member 370 can pass are formed in the flange
326 of the cartridge loadlng portion 82. _
Now, with reference to Figures 14-A to 14-C, the
operations of loading and detachlng the cartrldge main
15 body 288 will be described. '
- In loading the main ‘body 288 on the cartrldge
loadlng portion 82, both 51de end portions of the flange
"~ ~ 298 are positioned 1n the palr of gulde grooves 334
defined 1n the cartridge Loadlng port-on.82 and moved in
20 - the loading direction shown by arrow 320 (Figure 14-A).
As a result, the two side end portions of the flange 298
- are guided by the pair of guide grooves 334 and the main body
288 is posxtloneo at the loaded position snown in Figure o
14-A (by the abutting of the left end in rﬁgure 14-A of
25 the’ flange 298 against. the end wall 332a of the guide
cover 332, the movement of the ‘main body 288 beyond ‘the.
loaded position is hamoerea)  As a result,-as shown’ in
Figure 14-a, the pair of engaging claw portions”374‘of
_ 'the engaging member 370 pass.through'the notches 382
30 formed in the rlange 326 and pro;ect nto the notches 380 _
formed in the flange 298 of the’ cartr_dge maln bodv 288, andf_f
are reliably engaged with part of the flange 298. As shown.
in Figure 1l4- A, the engaglng cl aw por ons 374 are .f ' S
_ substantlally vertical at the front end and lncllned
35 'downwardly towaru,thelr:rearfend when.v1ewed”1n“the_ -
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.20 , shown by the two-dot chain line in Figure 1 when the mai n body 6 of

"the’ devel opi ng device is set on the mai n body of the image-formng
machine. Wth reference to - Figure 6 as vel |~ as Figure 3, the

i-l l ustrat ed changeover mechani sm 150 i s provided with cam neans 152 and
an 25 elevating-lowering nenber 154 adapted to be el evated or. ‘| oner ed
by the action of the cam neans 152. The el evating-l.owering rrenber 154
has a nmai n body portion 156, an acting portion 158 provided in an :

i nternedi ate. . portion in the main bo portion 156, a bent. portion 160
30 at the upper end of the main body portion 156, and a -cam fol | oner

portion 162 ext ershdinglayiwed thon fooratfew berg. Hemli'ﬁi’edﬁihe e‘hgaglng
Eﬁiiléﬁ' Lo e AT IR SR e and SR LR SR 0 g
rmvabl y on the ﬁal'tgerQﬁ’Ld :ptet'na)mmént h:a strpqomarmdgeamﬂzﬂeoow t388
_n the detaching dlreCtlon of arrow 384 (Fi gure la-B) is
5 “reventea and unless the cover memoer 304_;5
mounted, the cartridge main'body 288 cannot
be detached. '
Then, part of the sheet material 300 bonded to the
flange 298 in the cartrﬂoge ‘main boay 288 is peeled and '
10 pulled to detach it completelv from the flange 298. As af
' _reSult ‘the toner dlscharge opening 298 of the cartridge
main body 288 is exoosed ‘and the toner in the cartrldge
main body 288 is dlscharged into the toner dlscharge
'cnamber 86 througn the . toner dlscharge openlng 296.
15 o On the other hand ‘to detach the’ cartridge main
| body 288 from the cartrldge loading portlon 382, the cover
member 304 detached from. the side wall 318 (Flgure 11) of ’
the cartrldge main booy 288 is 1nserted between the
. rlange 326 of the Cartrldge loaalng portlon 82 and the
20 i‘ange’298 of the main bodv 288 and moved in the
d'rectlon of arrow 208 as rar as the 9051tlon ‘shown - in-
: Figure 14-B. (The movement of the cover member 304
bevond ‘this position. can be hamoered by’ the abuttlng of
the ;stop olece 310 prov1oed in the cover member 304
25"aaa1nst the rlant end or the t’ange 298 ln ‘Figure 14-38).
Since the enoaglng claw Dortlons 374 are 1ncllned
. upwardly in the loading . dlrectron shown - by arrow 108 the.
insertion of the cover member 304 is oermltted. With the
_ ~movement of the cover member 304 in the loadlng _
. 30 -dlrectlon, the engaglng member 370 is moved downwardly
| 'f aoalnSt the b1a51na rorce of_the b1a51ng sprlng 37B '
When the cover member 304 covers the’ unaer sur*ace of :
the flange ”98 the oalr of engaglng claw portlons 374 -
ho permlt movement of the:

move from the notches 380

cartrloge ma*n body. ’88 ln,the cetacnlng dlrectlon shown

s Sheet Has Been Re‘placed
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.mgnner ment i oned beIOML A gui de nenber 166 is disposed . in the hole 164

of the main body portion 156 of the - elevatd ng-lowering nenber 154 (nore
spetifically, a gui de projecting portion 166a of the guide nenber 166
i85 5 positioned in the hole 164). On the other ‘hand, nounting pins 170
spaced from.each other in the vertical direction are provided in a
mounti ng menber 168. By inserting the nDuntlng plns 170 into openlngs
174 provided in the .- 2 15 - _ : S

by arrow 384. When the cover member 304 is so mounted,
the toner discharge opening 296 of the cartridge main
body 288 is closed bv the cover member 304{ and its
. enaaglng projecting portion .316 is'gositioned in the hole
5 314 formed in the flange 298. Thus, the:moﬁement.of the
cover member 304 in the detaching direction with respect
to'the cartridage main.body 288 can be prevented.
_. - Thereafter, the cartridge main body 288 is moved in
the detaching directioq:of arrow 384 together with the
10 cover member 304. As-a'result as shown 1n rlgure 14 c,
the cartrldge main booy 288 can- be oetached while its
‘toner discharge opening 296 ls being covered Wth the
cover member 304. Even when the toner is present in some
' amount w1th1n the cartrldge main body 288 it doe€s not
15 scatter outside. ° o .
Modified embodlmentS'
While the invention has been descrzbed w1th reaard

to one embodlment or the develoolng device constructed in
accordance with this 1nventlon it should be_understooo
20 that the ﬁnventlon_rs not 11mlted to this soeo*fic' |
emoodlment ‘and varlous changes and modlrlcatlons are
poss;ble w1thout deoartlno"rom the scope of ‘the-
invention as described. and cl almed hereln._ff"
. For ‘example, in the 1llustrated embodlment ‘the
25 'mecnanlsms relating to_the.COver member' 304 are oescr;oea‘
with reoaro to an emboulment in ‘which the cartrldqe main
body 288 is loaoeo into ‘one end port-on or'the aeveloolna
section 4 or the. aeveloplng device 6. r"h:x.s is not. |
_ llmltatlve however., Thev can be eoually applled to an
30 embodiment .in Wthh the cartr;ooe maln booy lS loadeoﬁ"
'detachably 1n the toner holdlng chamber of the deve‘oolngr
'.dev1ce._:_ ',“ _ 'I f' L fﬂ'_ S _ '
_ Furthermore ln the _l1u5trateo emboolment _ohe“'
| 7:develonlng dev1ce ‘is detachably mounted arouna thelzfﬁ“ﬁ”
';35 rotatlng drum 42. .des;reo for monocolor coovxng o*Ia o
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supporting plate 126 through holes 172-forned in the 10 guide nember 166,
the el evati™g-1 owering menber 154 is - nounted on t he gui de nenber 166
_attached to the - supporting plate 126. In the |IIustrated enbodi nent, a
fixing screm1176 i s threadedly secured to the supportlng plate 126

t hrough the nDuntlng feber 168 and’ the“QU|de 15~ nenber:: ‘Hence, the
) ' ' ¥t 0 nove betme'“' | e B
e 7= B) at. whlc

) z,n Flgures 6 :
164 abuts_ jai. nst “the” upperf
‘The- act.i-ng-.po tton 158 of .

_ 154 | constructed such:“t'hat :it “can act -

_ u5132 prov;ded ﬁ% Fhe developnent 25" . hou5|ng 8. A
I'ng:- p alkso-attached -te- the _ eIevatlng Iomerlng menber

154:" ..ne end pmmmumphﬂbﬂMWEo* cdm0$§|ngjspr|ng 178 is engaged with an

engagl ng pr Otru@'w%g or more develoo*ng dev:.ces may be detachably mounted

' around the rotating. drum 42, ,. as descrlbed for example,

in. the spec:.f:.catlon ‘and © draw:mgs or Japanese Patent

5 application No. 235929/1986.

e s e e s e e s e assenesecesesesesesnsersees e e risesebenerseenes
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pilece 156a prOV|ded in the main body portion 156 of the
el evating-l owering nenber 154 and its other end portion 39——+s—engaged_WLLh_-

an engagi ng pirece 179 provided in the | ower ‘end port
supporting plate 126. The bi asing spring 178 el astic WT Mamd
el evati ng- | oweri ng menber 154 downwardly toward the af
"l owered position. 35 The illustrated cam neans- 152 i
a _ _ -47-
" CLAIMS

1. a cartridge/cover member comblnatlon for
mounting to an image developing device of an image
forming machine, said combination comprising;

a cartridge for containing toner and having a
toner discharge opening (296), the cartridge being’
selectively detachably mountable on a main body of the
developing device to enable said toner discharge
opening (296) to align with a toner inlet opening of
the main body whereby toner may be supplied
therethrough from said'cartridge to the main body;

the carﬁridge having a receiving portion (380)
for receiving an engaging member of the main body when
said cartridge is mounted on said main body to thereby
prevent removal of said cartridge from said main body;
and

a cover member (304) for selecfively blocking
said toner discharge opening (296);

characterised in that said cover member (304) is
selectively removably mountable on the cartridge (88).
for releasing said engaging member of the main body
from said receiving portion of the cartridge to enable
the cartridge to be detached from said main body (é).

2. A combipation according to claim 1, wherein
said.receiving portion comprises an aperture (380) in
a flange portion (298) adjacent said toner discharge
opening (296). |

3. A combination according to claim 1 or 2,
which further'comprises detaching movement hampering .
means (314,316).providedion said cartridge and said
cover member for preventing detachment of the cover
member (304) from the cartridge after the cover member
(304) has been mounted on the main body of the
cartridge. ' :

(LT



-¢ 19« fan~++*&yi+4é¢—canmi80—and a circular second cam 182. In

the Jllustrate |nent, an aUX|I|ary plate 186 is secured to the
reat end portl s of the supporting plate 126 by neans
of a fixing scre N ectrlc notor 188 is nounted on the auxiliary
"plate 186, m 180 and the second cam 182 are nounted

on an out put shaft 190 whi ch prOJects fromthe electric mot or 188
through the auxiliary plate 186.. The f A8t cam 180 and the second cam

182 are forned as a40neApH%ﬁ%lQ%1n§nHEVlthEthééieffgé&8g¥'§ #hgposed so
that its her al surfaqe act’'s_on the | ower he cam

f ol | ower portlgﬁ 6PTEVided @F@FaPPﬁélFGEBFlﬂ@aﬁﬁn%%¥ applytag and the
second cam 182deﬁreﬂlbpaﬁstd 20 lateh® EQectchﬁ&tibOﬂﬁﬁ%@?tmnatﬂ&méﬁl n-body

Tenber | 164SarSRiPER AdaRESRo3 thendakaghap Ly cLopteh Bt e

main body and including a cartridge main body and a

cover member for closing a toner discharge opening
formed in the main body of the cartridge, said toner
cartridge being constructed such that unless the cover
member is mounted on the cart;idge main body, the
toner cartridge cannot substantially be detached from
the main body of the developing device.

5. A developing device as claimed in claim 4
wherein a receiving portion is defined in the main
body of the cartridge; an engaging member adapted to

- be received detachably in the receiving portion is
mounted on the main body of the developing device;

" when the main body of the toner cartridge is mounted

.detachably;on the main body of the developing device,
the engaging member is received in the receiving
section of the cartridge to make the main body of the
cartridge substantially impossible of detaclment from
the main body of the develéping device; and when the
cover member is mounted on the main body of the
cartridge, the engaglng member is detached from the
rece1v1ng portion of the main body of the cartridge to
permit detachment of the main body of the cartrldge
from the main body of the developing device.

6. A developing device as claimed in claim 5
wherein the engaging member is mounted on the main
body of the developing device vertically movably;
biasing means for biasing the engaging member upwardly
is provided; the upper end of the engaging member is
inclined upwardly in the mounting direction of the

" cover member; when the main body of the cartridge is

* ¢ L M 0§ x|



to the.second cam 182. The switch neans 192 has”a detecting arm 192a,
and < s adapted to be on when the - |arge-dianeter portion 194 of the
second cam 182 acts on 20 the detecting arm 192a and to béTlm‘SheehmBééﬁReplaced

smal | - di aneter portion 196 of the second cam 182 acts on
detecting arm 192a (or does not substantially act on the !
192a). Wien a. changeover switch (not shown) prOV|ded

operatlng panel in the inmage-formng nmachPne in order to set the

devel opi ng secaeaacnahnyopeaaéaomntbhehelﬁgiﬁlzsody o:ﬁTﬁil'éE d&ﬁ;l@ dr£§ at ﬁd It n

the direction Y. [ [ OW, . an and w [

the first cam%%%r@e' tﬁ ﬂ%agéﬁgnﬂeggﬁf"l ?ce Jl’oetAaat"'é'h t}V%en by this 30

rotation, the remgevmarmoenpmofonhegmm hdldy st dihe carttaddgeBbyact s on

the detecti ng é@ﬁfoﬂfof hghévxb_{?g n% “"I}{E’f glifet <;v(;ezm)t or 188
etectlon na

s de- energ1z basi romt e switch

means 192, thlasem%‘&%??‘?\gOFoﬁb‘Fl%lﬁré?m ZF%(F@M% 35
relating to i ttteé ceiAging hdfbétals §bL¥hdd frici!ide &eceiving

portion of the main body of the cartridge incident to
the movement of the .cover member in the mounting
direction against the biasing action of the biasing
means. _

7. A developing device as claimed in claim 4
wherein detaching movement hampering means is provided
in the main body of the cartridge and the cover member
which hampers the movement of the cover member in the
detaching direction after the cover member has been
mounted on the main body of the cartridge. '

8. A developing device as claimed in claim 7

- wherein the detaching movement hampering means is
comprised of a combination of a receiving depressed
porfion provided in one of the main body of the
cartridge and the cover member and an engaging
projecting portion provided in the other of the main
body of the cartridge and the cover member and adapted
to be received in the receiving depressed portion.

9. A developing device as claimed in claim 4
wherein the cover member is detachably mounted on the
side wall of the main body of the cartridge when it is
not in use. :

10. A-develoging device és claimed in claim 4
wherein the toner discharge opening of the main body
of the cartridge is sealed up by a flexible sheet
material; and by loading the main body of the _
cartridge on the main body of the developing device

~and thereafter peeling the flexible sheet material,
the toner discharge opening is exposed, and the toner
in the cartridge is supplied.

* c L L} S *



- 20.- and 7-A. In. the state shown in Figure 7-A, the first cam

180 I-S heId at a second angul ar position displaced substantially by an
angle of 180 degrees froma first angul ar position. At the second
-angul ar position, the 5 small-diameter portion 200 of the first cam 180
acts on ' s :

~50~
ABSTRACT
DEVELOPING DEVICE

A cartridge/cover member combination for
mounting to an image developing device of an image
forming machine comprises, a cartridge for containing
toner and héving a toner discharge opening (2%6), the

. cartridge being selectively detachably mountable on a
main body of the developing device to enable the toner.
discharge opening (296) to align with a toner inlet
bpehiné of the main body whereby toner may be supplied
therethrough from the cartridge to the main body. The
cartridge has a receiving portion (380) for receiving
an engaging member of the main body when the cartridge
is mounted on the main bddy to thereby prevent removal
of cartridge. A cover member (304) for selecti#ely
blocking the toner dischaige 6pening (296) is
selectively removably mountable on the cartridge (88)
for releasing the engaging member of the main body
from the receiving portion of the cartridge'yo enable
the cartridge to be detached from the main body (6).

'[Figé. 11 & 143



t he ‘l.onwer edge of the camfollower portion 162 of the .

el evating-1owering nenber 154 and the el evating-lowering menber 154 is
maved to the | owered position by the action of the biasing spring 178.
It will be easily understood 10 by conparing Figure 7-A with Figure 7-B
that at the | ower ed position, the devel oping section 4 is perntted
torotate in the direction shown by an arrow 114 (Figure 1) *with”
respect to the supporting section 2, and the devel opi ng section 4 is
brought to the operating position 15 shown by the two-dot chain line in
Figure 1 by its own wei ght and the-biasing coil spring 112 attached to
t he devel opi ng section 4. In the operating position, part of t he
devel opnent housi ng 8 abuts agai nst supporting neans (not shown)
supporting the rotating drum 42, and 20 therefore, the turning of the
devel opi ng section 4 beyond - the operating position is exactly hanpered
by the action of the supporting. neans. Wen the devel oping section 4
is thus held at the operating position, the magnetic . brush nechani sm 12
is positioned in proximty to the

Thi eet Has Been Relplaced '
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25 ﬁeripheral surface-of the rotating drum 42 and the devel oper held

on the hollow sl eeve nenber 18 acts on the . surface of the

phot osensitive material on the rotating drum 42 in the devel opi ng zone
44, As a result, a latent el ectrostatic image forned on the surface of
the 30 photosensitive material is devel oped to a toner image. As shown
in Figure 7-A, when the el evating-|owering menber 154 is hel'd at “t he

| owered position, the acting portion 158 abuts aginst, or is away
downwardly from the under surface of the protruding piece 132 of the

35 devel opment housing 8. Therefore, the. acting portion

This Sheet Has Been Relilacedr




- 21 - - 158 does not substantially act on the protrudi ng piece 132.
On the other hand, when the changeover switch (not shown) provided in
the operating panel is operated in order to set the devel opi ng section
4 out of operation, 5 the electric notor 188 is rotatéd in the direction
of arrow 198, and with it, the first cam 180 and the second - cam 182
are rotated. Wien by this rotation, the snmall - di aneter porti-on 196 of
t he second cam 182 acts on the detecting.arm 192a of the switch neans
192, the electric 10 notor 188 is deenergi zed on the basis of a detection
signal fromthe switch neans 192, and the el evating- | oweri ng nmenber 154
and elenents relating to it are held In the state shown in Figure 7-B.°
In the state shown in : ' :

This Sheet Has Been Replaced
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Figure 7-B, the first cam 180 is held at the first 15 angular position by
bei.ng substantially noved away from ~ the second angul ar position. Since
at the first angul ar position, the | arge-di aneter portion 202 of the

- first cam 180 acts on.the lower edge of the camfollower portion

162 of the elevating-lowering nenber 154, the elevating- 20 | owering nenber
154 is held at the el evated position agai nst the action of the biasing
spring 178. At the el evated.position, the acting portion 158 of the

el evating-1 owering nenber 154 acts on the protruding pi ece 132 of the
devel opment housing 8 to elevate it as 25 shown in Figures 1 and 7-B.
Consequently, the devel opi ng section 4 is turned in a direction -
opposite to the direction of arrow 114 and brought to the non-operating
position shown by a solid line in Figure 1. At the non- operating .
posi tion, the nagnetic brush nechanism 12 is 30 positioned apart fromthe
peri pheral surface of the rotati ng drum 42 -angs el oper held on

t he hol | ow ;

This Sheet Has Been Relplaced'
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surface of the photosensitive mat eri al
The illustrated devel opi ng device i's provided with

- 22 - _
posi tioni ng nmeans for

on the rotating

hol di ng t he devel opi ng section 4 of
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its main body 6 exactly at thHe aforesaid operating position. Wrth

reference to Figures 3 and 6, the 5 illustrated positioning neans 204 is
equi pped with a pair of pressing nenbers 206 spaced from each other in
the . wi dt hwi.se direction of the main body 6 of the devel oping devi ce
(the directi-on fromright bottomto left top in Figure 3, "and the
left-right direction in Figure 6). 1In 10 the illustrated enbodi nent, an
upwar dl y ext endi ng projecting portion 208a is -provided at one end
portion of t he supporting plate 126, and one pressing nenber 206 is

pi votably mounted on a pin 210 inplanted in the ° projecting portion
208a. An upwardly extending 15 projecting portion 208b is provided at t he
ot her end portion of the supporting plate 126, and the other

pressi ng nenber 206 is pivotably nnunte%§on ﬁ&sln 210 - .- inplanted in the
projecting portion 208b. An e aglngg 211 for preventing

detachnment of the press menber 20 20§ is ttdchedﬁio the end of each pin
210. Each of the press nent ' IJy’ﬁngpn i nverted- L-shapc,

9 bi4
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and has a downwardly extending arm portion 212 and a °© - pressing arm
portlon 214 extending to the left in Figures 3 and 6. A nearly
triangul ar pressing bl ock piece 216 is 25 attached to the end of the
pressing armportion 214 by means of a fixing screw 218. Each of the
pressng nenbers 206 is free to pivot between a first position shown in
Figures 6 and 7-A and a second position shown in Figure 7-B. A biasing
coil- spring 220 constituting elastic 30 biasing neans is attached to each
of the pressing nenbers 206. The biasing coil spring 220 is fitted
over the pin 210 and its one end portion is engaged with a hole 222 .
(Figure 3) forned in the supporting plate 126. Its other end portion is
engaged with the pressing arn1port|on 214 35 of the pressing nenber 206.
Thus, the biasing coil '

eet Has Been Re|vlaced
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- 23 - - spring 220 elastically biases each pressing nmenber 206

toward the aforesaid first position, namely . counterclockw se in Figures
3 and 6. The illustrated positioning neans 204 is further 5

equi pped with a noving menber 224 for pivoting the pressing menber s
206. The novi ng nenber 224 has a relatively |ong first nenber 226 and a
rel atively short second nenber 228, and the first nenber 226 is nounted
on the supporting plate 126 so that it can nove in the w dthw se
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10 dlrectlon of the main body 6 of the devel opi ng deV|ce In the
illustrated embodi ment, a-pair of supporting screws 230 spaced from
each other in the widthwise direction of the main body 6 of the
developlng device are threadedly secured to the supporting plat 126,

and a 15 sleeve nenber 232 is rotatably nmounted on each of the

-supporting screws 230. On the other hand, a pair of el ongat-e holes 234
are formed in the opposite end portions of the first nmenber 226
corresponding to the pai r of supporting screws 230. By positioning the
sl eeve 20 nenbers 232 in the el ongate holes 234, the first nenber . 226
is mounted on the supporting plate 126. Hence, as - shown in Figures 7-A
and 7-B, the first nenber 226.is free to nove between a position at -
whi ch each supporting screw_230 is_positioned. at one end portion of
each 25 elongate hole 234 and g posi @& on at whi ch each supporting

screw 230 is positioned at the otRer ehd portion of each el ongate hol e
234. Acting sl eeve nenbers d on the opposite end
portions of the first nmenber ' '
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corresponding to the pressing nmenbers 206. In the 30 illustrated )
enbodi nent, supporting ‘screws 238 are t hreadedly secured to both end
portions of the first menber 226, and the acting sl eeve nenbers 236 are
rotatably nounted on the supporting screws 238. Hence, by the abut nent
of the armportions 212 of the pre55|ng 35 nenbers 206. agai nst the actlng
sl eeve nmenbers 236, the
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- 24 -
counterclockwi se in Figures 6, 7-A and 7-B
226,

pressing nenbers 206 are reliably prevented fromturning

nmovenment of the'first nmenber
nmenbers 236 are formed in 5

order to
portion 240a for

| ong

the supporting plate 126.
permt nounting of the first nenber 226, a |arge-di aneter
permtting insertion of each acting

is formed in one end of each 'long hol e

The second nenber

first

228 10

rot at abl y connected to

he first nenber

To permt t he af oresai d
hol es 240 for the acting sl eeve
Furthernore, in

sl eeve menber: 236
240 in the supporting plate 126.

_ i's interposed between the cam nmeans 152 and the
menber 226. One end portion of the second nenber 228 is

226 via a®d_f nnecti ng screw 242

t hreadedly secured to e Reft end of the first}mgnber ; in Flgures 3
and 6 and a sleeve 15 ) 244 attached to thaveqndecggnc §$m1242
di sc- | i ke port® 6 1§ integrally fornedézn t1e-<e?on 182,
and the ot her d poift @1t hes second nenber —t
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is rotatably connected to.the second cam 182 via a connecting screw 248
t-hreadedly secured to the disc-l1ike 20 portion 246 in eccentric

rel ati onship and a sl eeve nenber 250 attached to the connecting screw
248. In operation, the positioning nmeans 204 is held in an
operating state shown in Figure 7-A when the first cam 180 is at the
second angul ar position: Specifically, the 25 connecting screw 248 -
secured to the second cam 182 is positioned in proximty to the first
menber 226 -and therefore, the first nmenber 226 .is noved in the direction
shown by an arrow 252 (Figure 7-A) via the second nenbej_ . 228 and held at
the position shown in Figure 7-A (the 30 position at y
screw 230 is positioned at one end portl:ﬂ@ of thep
first menber 226). As a result, with the OV e P
menber 226, the supporting screws 238 Py
of the pressing nenbers 206 in the 3¢ 5 py an arrow 254

(Figure 7-A). The

¢R the supporting
,bong hoIe 234 of the
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- 25°- pressi ng nenbers 206 are plvoted in the direction of arrow
264 by the action of the bi asing coil springs .220. - Consequently, as
shown in Figure 7-A, the pressing bl ock pi ece 216 provided in the
preSS|ng armportion 214 of -5 each pressing nmenber 206 acts on the upper
surface of the right end portion of the devel oping section 4 in Figure
1 . . ’ N 1

heet Has Been Replaced.
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(nDre speC|f|caIIy the upper surface of one protrusion 92. (the right

protvusion in Figures 1 and 3) provided in the auxiliary housing 80).
As.*a result, the developing 10 section 4 is turned in the direction of
arrow 114 (Figure 1) by its one weight -and by the biasing force of the
bi asing coil spring 112 and surely held at the operating posi tion.
Since in this operating state of the positioning means 204 each of the
pressing nenbers 206 is 15 elastically biased in .the direction of arrow
254 (Figure 7-A) by the actigon of the biasing c0|I spring 220, the
devel oping section 4 is elastically held exactly at the operating
position by the action of the biasing coil springs 220 and the preSS|ng
menbers 206 (and therefore, 20 the .pressing nmenbers 206 are held
elastically at the first p05|t|é®) the gther hand; when the first
cam . 180 is at the first angukar on, ®he positioning _nmeans

re 7-B.
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25 :'secured to the second cam 182 is positioned away fromthe -t rsjt
menber 226, and therefore, the first nmenber 226 is moved inyéﬁﬂ/
direction of arrow 256 (Figure 7-B) via the second menber 228 and hel d
at s he position shown in Figure 7-B (the position at which the --_”/6’
supporting screw 30 230 is held at theigiher end portion of the Iéﬂé Hi e
234 of the first nenmber 226). As a result, the supporting SCrews
238 are noved with the novenent of the first menber 226, and the
supporting screws 230 act on the arm portions 212 of the pressing

nmembers 206 via the acting 35 _sleeve menbers 236 to pivot the armportions
212 in the = ;

EAT
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- 26-- direction shown by an arrow 258 (Figure 7-B). Thus, the

pressing nenbers 206 are held at the second position shown in Figure
7-B. Thus, since the first cam 180 is at the first angul ar position,

t he devel oping section 4 is 5 held at the non-operating position.

Furt hernore, since the pressing nenbers 206 are held at the second
posi tion, t he pressing bl ock pieces2?1@ abut agai nst, or -positioned
slightly upwardly from the devel opi hg -section 4. Hence, t he pressing
menbers 206 do not substantially act on the 10 devel oping section 4, and
t he devel opi ng section 4 is exactly held at the non-operating position
by the action. of the elevating-lowering nenber 154.

This is the replacement sheel
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Inselation to the positioning neans 204, for easy el evating of the
el evati ng-l oweri ng nenber 154 the above 15 enbodinent is preferably
constructed such that the el evating-1 owering nenber 154 is el evated by
the first cam 180 after the pressing by the pressing nenbers 206 is
cancel l ed by noving the first nenber éé? in the -direction. of arrow
256. 20 The above devel opi ng 3 ce has the foll ow ng features
in relation to the positioning neans 204. _ Wth reference to
Figures 8-Ato 8-C in conjunction with Figures 7-A and 7-B, when the
el evati ng-1| oweri ng menber 154 is at the elevated position, the acting
25 portion 158 of the elevating-lowering nmenber 154 is substantially
on the same | evel as the guide portion 128 provi ded in the supporting
plate 126 (see Figures 7-B and 8-A). Hence, when the

el evating-l owering nenber 154 is held at the elevated position at the
tisre of detaching 30 the me? odg -6 of the devel oping device fromthe
mai n body of the inmage-formn naghine, t he devel opi ng section

Thie is the repiacemem shaetl
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4 is held at the non-operating position. Consequently, t he pressing
menbers 206 of the positioning nmeans 204 are hel d at the second

position, and the acting portion 158 35 of the el evating-|owering nenber
154 is held on-the sane : - 27 -

- 4/14

" This is the replacememnt sheet

Date: 2 Q-NGV %



| evel as the guide portion 128 of the supporting plate 126.

Accordingly, the nmain body 6 of the devel opi ng devi ce can be detached
fromthe main body of the inmage- form ng nmachine by noving it in the
detaching direction 5 shown by arrow 260 (Figure 5). At the tine of
det achi ng, the protruding piece 182iarovided in the devel opnent
housing 8 is noved whil e being guided by the guide portion 128 of the
supporting plate 126 and the acting - portion 158 of the
el evating-1owering nenber 154 at the 10 el evated position. The devel oping
section 4 is therefore kept at the non-operating position during
det achnent, and t he devel oper held by the magnetic brush mechani sm 12
does not substantially act on the surfaee ok the phot osensitive
material on the rotating drum 42. Dangge 1530f the photosensitive materi al
during detachnent can therefore b -p?e¥ént d. At the sane tine,
scattering of - the devel oper which gcrmy on its acting on the
phot osensitive material can be reIié@i{gﬂeru t%?. Furt hernore, the
pressing nenbers 206 are held at tgg\‘i\{ 192
‘“\;‘\~! £\
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20-second position and do not substantially act on the- devel opi ng
section 4. Mreover, since the acting portion 158 and the gui de portion
128 are muai ntained on the sane | evel, the main body 6 of the devel oping
devi ce can be easily noved in the detaching direction shown by arrow 25 .
260. For the detachment of the main leydy 6 of the devel opi ng device in
the aforesaid state, see Figures 9-A and 9-B al so. When t he

el evating-1owering nenber 154 is held at. the | owered position, the
acting position 158 of the 30 el evating-lowering menber 154 is

substantially on the sane |l evel as the |Iower end of the other end
portion 128a of the guide portion 128 provided in the supporting plate
126 (see Figures 7-A, 8-B and 8-C). The devel oping section 4 is

reliably held at the opening position as a 35 result of the positioning
means 204 being held in

9 614
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- 28 - the operating state. In the illustrated enbodi ment, when

the positioning neans 204 is in the operating state, the pressing
menbers 206 are biased toward the first position by the biasing coi
sSprings 220, but can be pivoted to 5 the second position against the

bi asi ng action of the bi asi ng cgi}léprings 220. In this connection, the
mai n body 6 of the devel oping d il% can be detached fromthe mai n
body of the image-fornm ng nmachi ne even when the '

This is the replacement sheet
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el evating-1owering nmenber 154 is at the |lowered position. 10 Wth
reference to Figures 9-A 8-B and 8-C, when the main body 6 of the

devel opi ng device is noved in the detaching direction of arrow 252 while
t he el evating-1 owering menber 154 is at the | owered position the

devel opi ng section 4 is at the operagypg position, the protruding 15

pi ece 132 provided in the devel opnent housing 8 first noves inclinedly
upwardly by the gui dance of the inclined surface of the other end
portion 128a of the guide portion 128 in the supporting plate 126.
Thereafter, the protrudi ng piece 132 is guided by a substantially 20

hori zontal part of the guide portion 128 (Figure 8-C). (I'ncidental ly,
that part of the protruding piece 132 whi ch comes into contact with the
ot her end portion 128a of the guide portion 128 is preferably inclined

correspondi ngly tqgthe other end portion 128a inghrder to 25 nake the

upward novenent of\{he protrgdi ng piece 132 syoot h.) VM3p the mai n body
6 of the develngVakﬁquo?ljZ__ii—thus moved j L acti of arrow 252,
t he _ - o
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dewvel oping section 4 is turned fromthe operating position toward the
non-operating position since the 30 protruding piece 132 is noved upwardly.

Wth this novenent, the pressing nenbers 206 are pivoted fromthe
first position toward the second position in the direction of arrow
250.. When as shown in Figure 8-C, ofpg protruding piece 132 is noved

al ong the 35 substantially horizontal part of the guide portion

C :
a/ .
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- 29 - 128, the devel oping section 4 is hel
position and the pressing nenbers 206 are held
second position. (lncidentally,
device is detached 5 in the required manner,
brought to the first position shown by 9/ 2|Id
the returning force of the biasing coiﬁ

relation to the fact that
between the first 10 and second positions even
204 Is in the operating state,
devi ce can be detached in the required manner

springs 220).
t he pressing nmenbers 206 can be pivoted

the main body 6 of the

d at the non- operating
substantially at the

when the main body 6 of the devel oping
the pressing menbers 206 are

line in Figure 8-C by

Accordingly, in

when the positioning neans
devel opi ng
fromthe main body of the

i mage-forn ng machi ne by moving it in the geraching direction shown by
arrow 260. Wien 15 the nmain body 6 of the aﬁvarqg gg ice is noved in
t he det aching directiog oB} arrow 260 whig-e] § hig vel ppi ng section 4
I.s at the operatlng p05|t|@n developlng 1 ! S N
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section 4 is held at the non-operating position by the action of the
I nclined other end portion 128a of the 20 guide portion 128 and the

protrudi ng piece 132 provided in the devel opment housing 8. Thus,the
devel opi ng section 4 is noved while being held at the non-operating
position. In this case, too, the devehﬁgg held on the. magneti c brush
mechani sm 12 does not substantially a g2 the surface of the

phot osensitive material on the rotating drun142, and the danage of the
phot osensi tive materi al during detachment can be reliaby prevented. In
addition, scattering of the devel oper can be reliably prevented. See

hment of the nmin

Figures 10-A and 10-B also with regard to 30 thejt
-l oweri ng nenber 154

body 6 of the developN o devi ce when the el ev:

is at the Iomered pos» ion. In th ustgatied esrbodi ment, as
shown in Figure Gk_ e protrudi ng piece 132 de eﬁbpnent
housi ng 35 8 S prerrat, con%;ructed as to ) i%ally
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- 30 - astride the substantially horizontal part of the guide
-pottion. 128 and the acting portion 148 of the el evating- | oweri ng

mefber 154. This arrangenent permts easier nount i ng and det achnment of
the main body 6 of the

12/14
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5;de9eloping devi ce. The illustrated devel oping device is

further . provided with neans for holding the devel oping section 4 at a
non- operating position. Wth reference mainly to 10 Figures 2 and 5, the
nort- oper ati ng position hol di ng neans . 262 has a hol di ng nenber 264
novabl e in the nmounting and det aching directions of the main body 6 of
t he devel opi ng devi ce. The hoIdind3ﬁaﬂber 264 has a nmain body portion
266 extending in the nmounting direction shown by the 15 arrow 148 (Figure
5), a suspending piece 268 provided in the right end portion in Figure
5 of the nain body portion 266 (the front end portion in the nounting
di rection of arrow 148) and a turn hanpering portion 270 provi ded
inthe left end portion in Figure 5 of the nain body 20 portion 266 (the
rear end portion in the nounting direction of arrow 148). On the other
hand, a gui de groove 274 (Figure 2) having a nearly T-shaped vertica
294

l,:ﬁ’l,zaa

Fig. 12

320 | | | 322
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seat i onal shape is provided in a protruding portion 272 ext endi ng
outwardly fromthe end wall 66 of the 25 devel opnent housing 8. The nain

body portion 266 of the hol di ng nmenber 264 is fitted in the guide
grgove 274 so as to be free to nove in the directions shown by arrows
148 and 260. In the illustrated enbadi/mnt, the suspendi ng pi ece 268’
and the turn hanpering portion 270 30 of the hol di ng nenber 264 project
downwar dl y t hrough downwar dl y extendi ng opening fornmed in the guide
groove 274, as shown in Figure 5. The turn hanpering portion
270 of the hol ding menber 264 is constructed such that it engages part

of 35 the supporting section 2 when it is at an engagi ng
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.

-3 7 position shown in Figures 9-A and 10-A. In the |Ih%§p¢;t d

* ‘enbodi ment , * the under surface of the turn hanpering portion 270 defines
avsubstantial-ly horizont al hanperi ng surface 270a, and the upper
surface of part of 5 the supporting main body 46 in the supporting section
2 defines a substantially horizontal engaging surface 276 adapted to
cooperate with the hanpering surface 270a. At t he
position, the hanpering surface 270a of the:turn ﬁ% @ ? g % s -
cones into 10 engagenent wth t he engaghng surface
supporting section 2. In the illustrated enbodi nent,

be pivoted against the biasing action of the spring at
the time of mounting the main Body of the developing
device. Otherwise, the developing device - cannot be
mounted in position on the image-forming machine. Hence,

5 the mounting operation of the main body of the developing
device is somewhat complex.

. Thirdly, electrical connecting terminals connected
releasably to each other are provided in ‘the main body of
the developing device and the main body of the image-

10 forming machine in order to give a bias voltage to the
applicator’means in the developing section. Connection
and releasing of the electrlcal connectlng termlnals
'requlre relatlvely complex operatlons. _ .

Fourthly, ' not necessarlly w1th regard to the above

15 developing dev1ce ‘there have w1dely ‘been’ used: develoolng
devices of the toner supply type whlch comprise a maln
body equipped with developer applicator means and a toner
cartridge detachably mounted on the main body. The toner.
cartrldge in the developing devices of this type include

20 a cartridge body and a cover member for c1051ng a toner-
suoplv'opening formed in it. The cover member is
attached to the toner. suoply opening when the cartrldge
body is to be detached from the main body of the
developing device. This prevents sCattering of the-tooer

22 remaining in the cartridge body at the time of detaching.
In the conventional developing device, the cartridge body
can be detached from the main body of.the developing
device even when the cover member is not attached to the
toner supply opening; 1f, therefore, the cartridge body

30 is detached from the developing device by error, the toner

inside it scatters through the toner supply opening.

13 JAN 1998
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bi asing neans is attached to the hol di ng nenber 264. - The bi asi ng nmeans
i s*constructed of a biasing spring 278. Its one end portion is engaged
with an engagi ng pi ece 280 15 provided in the devel opnment housing 8 and
its other end portion is engaged with the suspending piece 268 of the
hol di ng menber 264 (see Figures 9-A and 10-A). The bi asi ng spring 278
bi ases the hol di ng nenber 264 toward,; t he above engaging position. In
-relation to the holding 20 nenber- 264, a hanpering nenber 282 is provided
in the devel opnment housi ng 8. The'héﬁpering menber 282 abuts agai nst
t he suspendi ng pi ece 268 of the hol di ng nenber 264 and reliably hanpers
t he novenent of the hol ding nenber 264 beyond the engagi ng position. 25
The operation &sd ef f patersf #062386n- dimeﬂasdzmga toost t | ostdrelgei nguite afrer
262 wil | ggsg i,be . ovg, deye

nﬁ% : s %‘E QOner ﬁel L aétpttgcf@ h I&N Q@EegrthEraplﬁec

hol di ng ne I s usual t he _eng a%,eﬁig posi tion
mai n body 63PRETFENS chdef FB%"’tgﬁeuP%dé fpttriatd ynae by3pa W"?ﬁ’%ﬁen?ﬁ’hg
pi ece 268 osttipe andl is pyowbddsewih4 aalsdidable cover which wipes toner from

the tear strip as it is removed (thereby preventing contact of

toner with the wuser) and which also serves to re-seal the storage
unit. '

French Utility Certif_iqate number 7909167 discloses a
reprographic device having a toner reservoir which can be closed
by means of a slidable plate.

European Patent Applicati"o'n' EP-A- 0 101 3'03 'describes a toner_
loading cartrldge having a base plate and a toner hopper slidably
engaged with the top of the base plate, both the base plate and the'
toner hopper having a plurallty of apertures for toner to pass )
through. The arrangement of the apertures is such that toner can -
only be dispensed when the base plate is slid into an open
position, and a system of hooks is ©provided to retain the base
plate in a closed position exeept when the toner cartridge is

locked in position in a dispenser.

The disadvantages of this .type of toner" loading cartridge
include its mechanical complex1ty and the uneven distribution of
toner resulting from supply thereof through a plprality “of
separate apertures. T

A first object of this invention is to provide an

improved developing device in which a developing
section movable between an operating position and a non-

This is the reptacement sheet
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againéi t he hanpering nenber 282 provided in the

developnent ‘housi ng 8,

‘and the hanpering surface 270a of "~ the turn hanperlng menber 270°is kept

I n engagenent with

t he engagi ng surface 276 defined in the supporting

mein 35 body 46 of the supporting section 2. Hence, in spite of

- 32 -

10

15

20

25

30

'1s to be detached from the mdin body of the developlng“’
dev1ce, scatterlng of a toner from ;t can be accu :

by way of examole, w1th rnference to the accomnany1n

-5 -
operating position can be accurately held at the
operatlng position. '

A second object of this invention is to prov1de an
improved developing device in which its main body can be
detachably mounted on the main body of an image-forming
machine with simplicity and ease. ’

A third object of this invention is to prov1de an
improved developing device in which electrical connecting
means provided in its main body can be easily coupled
electrically to electrical connectlng means prov1ded in

the main body of an 1mage—form1ng machlne._
A fourth object of this 1nventlon is to prov1de an
improved developlng dev1ce in whlch when a cartrldge body.

prevented.

~ The 1nvent1on 1s described’ further herelnaf

drawings, in which:-

Figure 1 is a sectlonal view show1ng one embodlment
of a deve1oolng dev:Lc° constructed 1n accordance w1th

lthls invention.

Figure 2 is a’ perspectlve v1ew partly exploded

'showing the main body of the developing device shown in

Flgure 1. . . .

Figure 3 is an exploded perspectlve view. show1ng
the construction of an image- formlng machine on which the
main body shown in Figure 2 is . to be‘detachably mounted.

- Flgure 4 is a perspectlve view ‘showing the
pr1nc1pal parts of the main body of the developing device
shown in Figure 2 and part of an image-forming machine on
which the main body of the developing device is to be
mounted. |

Figure 5 is a side view showing, partly in section,

This is the raplacement sheet
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the bi'asing action of the biasing coil spring 278, turning of the
.devel oping section 4 in the direction of arrow 113 (Figure 1) with
respect to the supporting section 2 is reliably hanpered by the action
-of the 5 hanpering surface 270a and the engagi ng surface 276, and as
¢an be seen from Figures 9-A and 10-A; the devel opi ng section 4 is held
at the non-operating position with respect to the supporting section 2.
When the main body 6 of the developing device in 10 this condition is
nmount ed detachably on the main body of~ 6 = the image-form ng machine, the
hol di ng menber 264 is di sengaged as descri bed below. As shown in
Figures 9-A o@netn% Braiin ‘bl?nd@h@\ﬁ thre @earediopigg desticeg siewbeinlbdgare

the el evated po Eon arellg % a 0- Aoa,g]r eé‘o°§ %l c?ﬂé% b\?\’ﬂ \rllvotft PEe

el evating-1 oweri posi he main
body 6 of the demmdgqyﬁqrmmmg«dev1ce.s slightly inserted-into the opening

foried in the front ~ pbase Bl ate L ¥8-And Jihe REGWiMY B0 dhlggRoba2 Provi ded

in . I
5 mechanism and positioning means in the developing device

'shown in Figure 1. .

Figures 7-A and 7-B are each a front view showing a
first cam of the changeover mechanism as it is held at a
second angular posrtlon and a front view showing a first

10 cam of the changeover mechanlsm as it is held at a flrst
angular position. : :

Figures 8-A, 8- B and 8-C show the”state of pressing'
members in 9051tlon1ng means when an elevatlng-lowerlng
member of the changeover mechanlsm is’ atﬂan.elevated R

"15 'p051t10n and the movement of the pre551ng members when:ﬁl7'
the main body of the developlng dev1ce is detached whlle;_
the elevating lowerlng member is at a lowered p051tlon._'o

Figures 9 A and 9-B respectlvely show partly in
section, the main body or the developlng device as 1t ls_h

20 moved in the mounting dlrectlon and the detachlng
direction when the elevatlng—lowerlng member 1s at the
elevated position. ' o

Figures 10-A and lO B respectlvely show the maln

body of the developlng devrce as it is moved in the'- .~
25 'mountlng direction and the detachlng direction when ‘the
elevatlng iowering member is at the lowered p051tlon.

Figure 11l is a perspect;ve view showing a toner
cartridge detachably loaded into the main body of the
developing device. ”_." '_

30 Figure 12 is atpartial front view showing a
cartridge body and a cover member as they are mounted on
a cartridge loading portion of the main body of the
_developing device.
Figures 13-A and 13-B are rough views for

35 explaining the movement of discharge facilitating means
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t he déVeIopnent housing 8 is positioned in the guide 20 portion 128 of the

.supporti-ng plate 126 and noved in the nmounti ng direction shown by arrow
148, the front end portions of the pair of supporting pins 120 provided
im . the front base plate 116 are received in the pair of T ecei ving
depressed portions 52 .defined in the supporting 25 section 2 as shown in
Figures 9-A and 10-A at .a point of - tinme when a greater porti.on of the
devel opi ng section has been inserted into the main body of the

i mage- f or mi ng machi ne. At this pointZ7of time, it is preferred that the

protruding piece 132 provided-in the devel opnent housing 30 8 be

positioned at a sSubstidd i 8b ! ¥ndOohkZONG Sy >b‘e><zbfa1diékge1oou}9@rae®icé he guide
portion 128, and the hol di ng_mepber 264, be held at the engag ng
position. By this arrang@ent, i % the' pai A5G ﬁ}’r%brsf?%ﬁ‘%n?ﬁ Ao AT

easily be inserteatblaining Ot?udaeog_sez_:mmmg::de’.praesszgi Pz t cansr Kaofbddie @b
supporting SeCtIéHLZ%aiANggh§hgfn§$g &EVD&J}ngtéEVice and the operation
5 of detaching it from the main body of the developing

device.
With reference to the accompanying drawings, one
embodiment of the develon1ng device constructed in

accordance w1th ths_;nventlon will be described.

16 ' The outline of the developing device in the

"embodiment will be aescrlbed with rererence to Flaure 1.=-
The 1llustrated

eveloning dgVice comorlses

-

body 6 including a: é oportlng section 2 and a developl gf”

section 4 extendlna rrbm the supportlng section 2 (se .
19 Figures 2 and 4 also) ~ The main body 6 of the aeveloplng"
device *s detachably mounted on an _mage-rormlng machlne_
such as an elec~_ostat1c,copy1ng ‘machine. In the so~ .
mounted state, the ﬁevélbpihg section 4 of the main body
6 is free to pivoi between & non- operating position shown
213 by a soid line in Tigure 1 and an operating position
shown by -2 two-dot chain line in Figure 1. -
The devéloping section 4 is provided with a -
devélopment housing B'defining a developing chamber 10.
An opening l1 is formed in the left surface of the
25 development housing 8 in Figure 1 (that éurface which
faces a photosensitive material to be .described). A
magnetic brush mechanism 12 constituting applicator'means
is disposed in the left part of the developing chamber
10, and agitating means 14 is disposed in the right part
20 of the develioping chamber 10. The magnetic brush
mechanism 12 is comprised of a combination of a hollow
sleeve member 18 to be rotated in the direction shown by

an arrow 16 and a stationary permanent magnet 20 disposed
This is the replacemen sheet
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.- 33 - devel opi ng .device is further noved in the direction of . arr ow

148, the suspending piece 268 of the hol di ng member 264 abuts against a
supporting gui de menber 284 provi ded in the opening forned in the front
.base plate 116 5 (Figures 10-A and 10-B). Wth the novenent of the main
body 6 in the direction of arrow 148, the hol di ng nenber 264 i s noved
in the direction of arrow 260 relative to t he devel opi ng section 4

agai nst the biasing force of the -8 - ;

within the sleeve member 18, and a developer is held on
the peripheral surface of the hollow sleeve member 18 and
carried in the direction of arrow 16. The agitating
means 14 comprises a supporting shaft 22 and an agitating
5 member 24 mounted on the supporting shaft 22,'and
outwardly.projecting vanes 26 .are provided on the
peripheral surface of the agitating member 24. The
agitating means 14 is rotated in the direction shown by
an arrow 28 to agitate and mix the deveioper in the
10 developing chamber 10 and triﬁoelectrically charge the
toner in the.developer. A guide member 30 is provided
above the hollow sleeve member 18 and.the agitating
member 24. A toner transfer chamber 32 is deflned in the
'upper part of the developing chamber 10 (in other words,
15 above the guide member 30}, and_toner transfer,@eens 34
is disposed in the toner transfer.chember 32;'fA7tener
supply openihg'36 is.formed in the bottom of tﬁentener
- transfer chamber 32. | ' .: B
In the developing dev1ce of the above structure,
20. the toner sunolled from a toner cartridge (to be ?'
' _ descrlbed hereinafter) is transferred in a dlrectlon
- _ perpendicular to the sheet surface in Flgure 1 by the
action of the toner transfer means 34.  The transrerred
toner is supplied onto the.guide member 30 through the
25 toner supply opening 36, and allowed to floﬁ down onto the
agitating member 24 along the upper Surface'df”the guide
member 30. The agitating member 24,m1xes the deVeloner
flow1ng down from the guide member 30 (cohtalnlng the
fresh toner supplied as stated above) anq,the developer
30 present in the developing Chamber 10, and feeds the
mixture to the magnetic brush mechanism 12. The magnetic
brush mechanism 12 magneticaliy holds the resulting mixed
developer onto the peripheral surface of the hollow |
sleeve member 18 and transfers it in the direction of

35 arrow 16. On the other hand, a brush length adjusting
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bi asi n'g spri ng'278. As a result, the engagenent between 10.the hanpering -

"surface '270a of the hol di ng menber 264 and t he engaging surface 276 of
t he .supporting section 2 is cancel l ed, and the devel oping section 4 is
permtted to turn toward the operating position. Preferably, even
when t he engagenent between the hanpering surface 270a 15 and the engagi ng
surface 276 is cancelled, the protruding pi ece 132 of the devel opnent
housing 8 is positioned at the substantially horizental part of the
gui de nmenber 128 and by noving the frat n body 6 of the devel opi ng device

further slightly in the direction of arrow 148, the |ower 20 end of the
protrudi ng pi ec@or3iomn\As REEILTIIE ttRward thehPeFAENATAL V2GR AT part
of "the gui de porihie0R 1528 memdden g hies RV ikRAY a6 @f drits plewrd apiing WHend ce
is further - noved, the front end portion of the shaft nenber 136.
mounted on the P&&t BEsdhR A%VekaPRlt RoMsiAY B t KEDSS + S0 WHFESS °F
depressed porti @held@vieQroprd: iHe Ideompriie thillgw s lepsre inembEdd I& dw ded in

the end. el | 508 CRhdde Hordls {1y cne IRNFIPTRNIOUING Gorith the mein
adjusting portion 38. The removed developer is conducted
upwardly and then allowed to flow down toward the
agitating member 24 over the upper surface of the guide
member 30. A toner concentration detector 40 is disposed
10 in proximity to the brush length adjusting. portion 38.
The tohér concentration detector 40 detects the toner
concentration of the dévéloper which has been removed
from the hollow sleeve ﬁg@ber 18 and conducted upwardly.
The developer whose brﬁshflength has beépfadjusted by the
15 a&ction of the brush length adjusting por%ién 38 is .
further transferred in'thé_direction of a:rdw-16 by the
rotation of the hollbw sléeve_member 18 and acts on the
surfacé of image—bearin§ means'such as a rdtating drum 42
having a photosensitive material disposed on its
20 peripheral surface. A latent electrostatic image is
formed on the surface of the phptoSensitive'ﬁaterial on
the rotating drum 42 by means known per §g; Hence, when
the developer'held by the magnetic brush mechanism 12
acts on the surface of the photosensitive material on the
25 rotating drum 42 in a developing zone shown at 44, the
. latent electrostatic image is developed to a toner image.
With reference tb'Figuiés 2, 4 and 5.'thé structufe
of the main body & of the developing device will be
30 described. In the iliustrated main body 6 of the
developing device, the supporting section 2 exists at one
end portion (the right bottom portion in Figures 2 and
4, and the left end portion in Figure 5), and the
developing section 4 extends from the supporting section- 2
35 to the ofher end portion (to the left top in Figure 2,
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nDunted on the main body of the inage-formng nachine. In this nDunted
p05|t|on one end portion of the nmain 30 body 6 of the devel oping device

i s. supported by the front base plate 116 as a result of the supporting
pin 120 bei ng positioned in the receiving depressed portion 52, and
the other end portion of the main body 6 is supported by the rear base

plate 118 as a result of the front end 35 portion of the shaft nenber 136
bei ng positioned within . _ :
..1Q_
and to the right in Figure 4).
The supporting section 2 has a supporting main body
46, and a gripping.member 48 is provided as a one-piece
unit with the front surface of the supporting main body
5 '46. A pair of protruding portions 50 spaced'frcm each
other in the left-right direction are provided in the
' rear surface of the supporting main body 46, and a
cylindrical receiving depressed portion 52 (Figures 4 and
5)is defined in each protruding portion 50. In the
10 supporting main body 46, a suoportlng wall 54 extenalng
substantially perpendlcularly and upwaruly is nrov1ded.
A connecting terminal 56 constltutlng electrlcal _
connecting means is mounted on the supportlng wall 54.“ _'
An engaging member 60 havzng a claw: portlon 58 is "
15 pivotably mounted on the supportlng»maln body 46, and e'
biasing spring 62 is attached to the engaglng member 60..7
By depressing an operatlng portion 64 of the engaglng -
member 60, the engaging member 60 can be plvoted against
the b1a51ng force of the biasing sprlng 62.
20 . The development -housing 8 of the developing section
X has a pair of end walls 66 and 68-spaced from each |
~other in the width direction of the housing 8, i.e. the
front-rear direction of the'image;fbrmihg machine (a
direction perpendicular to the sheet'surface.in Figure 1,
25 .a direction from right bottom to left top in Figure 2,-
and the left-right direction in Figure 5) and a bottom
wall 70, a side wall 72 and an upper.wall 74 (Figure 1)
disposed between the end_walls 66 and 68, and these walls
66, 68, 79, 72 and 74 define the developing chamber 10.
30 It will be understood from Figures 1 and 2 that in the
illustrated embodiment, shaft portions (not shown)
provided at opposite end portions of the hollow sleeve
member 18 in the magnetic brush mechanism 12 are
~ supported rotatably on the end wails 66 and 68, and
35 supported on the end wall 66 via a supporting member 76

This is the replacement sheet

Date: 13 AN 1088



-~

- 34 - the receiving depressed portion 140. The protruding pi ece
.132 i'n the devel opnent housing 8 is positioned above the acting portion
158 of t-he el evating-I|owering menber 154 substantially away fromthe
substantially 5 horizontal part of the guide portion 128. Furthernore,
when the devel oping device is thus nounted, the claw portion 58 of the
engagi ng nenber 60 nounted on the supporting section 2 engages part of
the front base plate 116, and the mmvenent of the main body 6 of the 10
devel opi ng device in the detaching direction of arrow 280 I s hanper ed.
It wll be easily appreciated by conparing Figures 9-A and 9-B with

Fi gures 10-A andnck(hted len the end wadidy 6§edy 1B &het hdly&F&2dSichg devi ce can

be-detachably onumiiH&sk Ooddiediidy hody ref 78heokmageifany rg machi ne 15
when t he elevatlng | oweri ng nenber 154 is at the Eievati 20 % g1 and
ho eeve em

the | owered posid§HLoRRAnt RtasEeH-%age 1Ri hbe ow s

is connected to the supoortlng member 76 by means of a
5 screw member 79. The other end of the wire 78 is

connected to the connectlng terminal 56 of the supporting-
section 2. The supporting shaft 22 of the agitating
means 14 is also rotatablj supported on the end walls 66
and 68.

10 With reference mainly to Figure 2, in the
illustrated embodlment an- auxiliary hohsing 80 is:
-mounted on the upper wall 74 of the development hou51ng

8, and the auxlllary hou51ng 80 is prov1ded with a .j;

cartridge loading portlon 82 and a toner transfer po'.
15 84. The cartridge loadlng portion 82 deflnes a tone
discharge chamber 86..and its upper surface is opege
On the other hand, a toner cartridge 88*(Figure 10)'15
detachably lcaded above the toner dlscharge chamber 86,

and the toner in the toner cartridge 88 is discharged -

20 into the toner dlscharge ‘chamber 86. The toner cartrldge
'88 and. the cartridge loadlng portion 82 Wlll be- descrﬁbed _
hereinafter in detail. The toner transfer portion 84 is
constructed of a hollow cylindrical wall 90 and extends
from the cartridge mounting portion 82 to the,left top.in

25 Figure 2. A pair of“prdtrusions 92 are provided opposite
to the peripheral surface of the cyllndrlcal wall 90, and

~ the aux111ary housxng 80 is mounted in position on the
development hou51ng 8 by securing the protrusions 92 to
the upper wall 74 of the housing 8 by screws 94. The

30 toner transfer chamber 32 defined by the cyllndrlcal wall
90 is allowed to communicate with the toner discharge
chamber 86, and the tbner supply opening 36 formed at its
bottom has a progressively inereasing width in the toner

_ transfer direction shown by an arrow 96. A helical

35 member 98 constituting the toner transfer meens 34 is
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body‘6 of the devel oping device is mounted while the el evati ng-.1 oweri ng

~renber 154 is at the el evated position, the devel oping section 4 is
hel d at. the non- 20 operating position and when the nmain body 6 of the
devel opi ng device is nmounted while the el evating-Iowering menber 154 is
‘at the | owered position, the developing ~ section 4 is held at the
operating position. Wen the el evating-1owering nenber 154 is at the
el evated 25 position, the acting portlon 158 of the elevating-
| owering menber 154 is on the sane | evelt4s the substantially
hori zontal part of the guide portion 128 as shown in Figures 10-A and

10- B. Accor di nglryrawfadil yt eumied in wmayoﬁeoftthe;ﬂevebbpmhgrdéVLceOhs
munt ed in pOSI L Ingngog;[otloglh%fdecﬁl%l %l&%aﬁeﬁgtnﬁ@r49bSeKQthgt f&'gﬁ5§he hUS

non- oper at i ng i'on by the action o € acting portion
to bring the de¢@h@g|ﬁgﬁ@@@ﬁrowhﬁmhﬁrtﬁé dpethei tigner dpssheren, chpsber

el evating- Iomer@ g @b%& 134 oW} t hgkdealist RS Eﬁ%eiSQtpeé tign.
On the ot her han? %ﬁ 1 t he eIeva?ﬁﬁQlfgmerlﬁg ﬁenber 154 is atbthe
| ower ed 5 Flgure 1n the developing chamber™10. Accordingly, the

toner discharged into ‘the toner discharge chamber 86 from
the toner cartridge 88 (Figure 10) is transferred in the
direction of arrow 86 in the toner transfer chamber 32'by
the action of the helical member 98. In the upstream
10 portion of the toner transfer chamber 32 in the transfer
' direction shown by arrow 96, the width of the toner _
supply opening 36'is relatively small. Thus in spite of
the relatively large amount of the toner transferred the
"proportion of the toner supplled through the toner’ supoly.
15 opening 36 is relatlvely small. Since ‘the width of the
toner supply openlng 36 is relatlvely large in the'krgf;;}
downstream portion of the toner transfer chamber 32 ln
the transfer direction’ shown by arrow 96, the proportlon
of the toner supplied through the toner supply openlng 36
20 is relatlvelv large in spite of the relatively small
amount of the toner_transferred. Hence, the toner from
the toner'discharge chamber 86 is sﬁpplied'Substantially
‘uniformly over the ehtire'width direction of the
developing chamber 10 through the toner supply openingr36.
25 : The supporting section 2 and the developing section
4 are connected as described below. Mainly with
reference to Figures 2 and 4, a circular hole 100 and an
arcuate guide hole 102 are formed in the supporting wall
54 in the supportlng sectlon 2. On the other hand, in .
30 the developlng section 4, a supporting shaft portion 104
and a guide shaft portion 106 to be guided are provided
on the outside of the end wall 66. The developing
section 4 is attached to the supporting section 2 by
inserting the supporting shaft portion 104 into the hole
35 100 and the guide shaft portion 106 into the guide hole
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- 35 - position, the acting portion 158 of the el evat.i ng- | oweri ng
ménber 154 is substantially on the sane |evel as the I ower end of the
i nclined other end portion 128a of the gui de nenber 128. Hence, the
protruding piece 132 5 of the devel opment housing 8 is noved downwardly
al ong

- 13 -

102. 1In the illustrated embodiment, the supporting shaft
portion 104 and the guide shaft portion 106 slightly
project through the supporting wall 54 of the supporting
section 2, and a linking plate piece 110 is attached to
5 the end surfaces of the supporting shaft portion 104 and

the guide shaft portion 106 by screws 108. By the action
of the linking plate piece 110, detachment of the
developing section 4 from the supporting section 2 is
reliably prevented. A biassing coil spring'112

10 (constituting biasing means) is fitted over the
supporting shaft portion 104 One end portion of the
biasing coil spring 112 is anchored at part of the
supporting_wali 54, and the other end portion is _

. anchored at the guide shaft portion 106, ‘The biasing

15 coil spring llZIelastically biases:rhe developing section
4 in the direction shown by an arrow 114 (see Figﬁre 1)
toward the operating position shown by the two-dot chain '

line in Figure 1.

.20
With reference to.Figures 3 to S,Ithe structure of
the main body of an'image—forming maéhine'on which to
mount the main body 6 of the developing device detachably
Wlll be described.
25 The main body of the image-forming machine such as

the main body of an electrostatic copying machine has’ a
front base plate 116 and a rear base plate 118 (Figure 5)
spaced from each other in the front-rear direction (the
left-right direction in Figure 5). An opening 117

30 (Figure 4) having a shape nearly corresponding to the
shape of the developing section 4 of the developing
device 6 is formed in the front base plate 116, and .the
developing section 4 is positioned in the required manner
between the front base plate 116 and the rear base plate

35 118 as shown in Figure 5 through the opening 117. In the
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‘the oiher end portion 128a of the guide portion 128 just prior to

nobunting the main body 6 in position. Wen by this novenent, the main
“body 6 is nounted in position, t he devel oping section 4 is held at the
operating 10 position. The devel opi ng device further has the fol |l ow ng
feature. The devel oping section 4 is held at - t he non-operating position
when the nmain body 6 of the ~devel oping device is to be nounted-in
position or nore- specifically.the protrudi ng piece 132 noves the 15
substantially horizontal part of the guide portion 128- whil e the

el evating-lowering nmenber 154 is at the 14 - el evated or | owered position.

Accordi ngly, the.devel gper. eld on_the magnatic brysh_nechani 12 does
not substanﬁﬂauF?‘gEFdoﬁmPﬁg’Bﬁggogéﬂg?tf&esﬁgyg?igr 6r8$?ggdf§ € on
the rotating dr smppRrtand damdgemembehe2Phohavingi &i sbape cpurespahdiingi ng

nmounti ng of the.developi deyi 6 b cakelkabl ¥
In the iIIustrafgd%g%bgg?%%n§¥ &ﬁgnlgﬂgrng?ﬁtkgéggg th¥ g%ggggbgg%eloping
devi ce i s detackestipsmit he mupHidedyat a site which defines the lower

5 edge of the opening 117. As shown in Figure 4, ore end
portion of the supporting guide member 284 projects
slightly ourwardly from the front base plate 116, and its
other end portion projects slightly inwardly from the
front base plate 116. The supporting guide member 284

10 has a predetermined width in the front%rear direction _
(see Figures 9-A and'géB). The supporting guide member .
284 guidgs and supports the deVelopingisedtion_4 at the
time of mounting and dgtéching the mai@iquy 6 of the ff@;q

déveloping device. In'the front su:faC§ (dutside

15 surface) of the fronfiﬁase plate 116;_afpai: of S
supporting pins 120 (Figﬁfe_4) spaced fibﬁféach othet.iﬁ@f 
the left-right directién are implanted.: The pair of
supporting pins 120 ate,disposed correséonding to the :
pair of receiving depréssed portions 52 defined in the -

20 supporting section 2. A connecting terminal 119 -
(constituting electricgl connecting-meansj corresponding
to the éonneéting terminal 56 of- the supportihg section 2
is provided in the front surface of the front base plate.
116. Hence, when the main bodf 6 of the developing ‘

25 device is detachably mounted on the main body of the
image-forming machine as shown in Figure 5; the
supporting pins 120 in the front base plate 116 are
received in the receiveing depressed .portions 52 of the
supporting section 2; As a result, the supporting

30 section 2 is mounted on the front base plate 116, and the
qonnecting terminal 56 of the supporting section 2 is
electrically connected to the connecting terminal 119 of
the front base plate 116. Thus, the hollow sleeve member
18 and the toner concentration detector 40 are connected

35 to a bias power supply and control means (both of which

This is the replacement sheet

Date: 13 JAN1998



25 6f t he i mage-form ng machi ne, the hol ding menber 264 is hel d at the

-engagi ng position in the nmanner to be descri bed bel ow. \Wen the
engagenent of the engagi ng menber 60 is cancelled and the main body 6
of *t he devel opi ng device is noved in the detaching direction, 30 the
“hol di ng nmenber 264 is noved in the direction of arrow 148 relative to
the devel opment housing 8 by the action of the bi asi ng spring 278. \Wen
the main body 6 of the devel opi ng device is noved: slightly in the

di rection of arrow 260, the hanmpers rg surface 270a of the hol ding 35

menber 264 angrghgo%n %bgg iggiﬁﬁgdzzg %Letgglgugggrtlggthe image-

forming machlne via the. connectlng terminals 56 and 119
" The connectlng terminal 56 may be of a convex shape, for
example, and the other connectlng terminal 119 may be of
5 a concave shape conformlng to the convex shape.
| In the illustrated emboqlment, a sleeve 121 (Flgure
5) made of a metalic material is'fitted in the inside of
one protruding bortion 50 (the one on the right top in
Figures 2 and 3). The front base plate 116 and the
10 supporting pins 120 are also formed of a metallic
material. A grounding wire 124 of an electric motor 122
is fixed to the above one protruding portion 50 in order
to - rotate the helical_member 98, and connected to a _
sleeve member 121 via a;fixing serew.f_Henee,”ﬁhen'the
15 main body 6 of the deveibping device;is_mohﬁtea-ih'the' _
required manner, the gfounding wire 124 Qf'the'eleCtric .
motor 122 is ground to the front base plate 116 via the
”fixing screw, the sleeve member 112 and the supporting
pin 120. o _
20 : With reference mainiy to Figure 3, a supporting
' plate 126 extending in the front-rear direction is
disposed between the rront base plate 116 and the rear
base plate 118. An upwardlv opened channel -like guide
portion 128 is provided in the upper end portion of the
- 25 supporting plate 126, and extends in a stralght line from
one end of the supporting plate 126 toward its rear end
portion. In the illustrated embodiment, a greater
portion of the guide portion 128 extends substantially
horizontally, and only its other end portion 128a is
30 inclined downwardly toward the other end (the right end
in Figure 5). On the other hand, the apper part of the
right end (in Figure 1) of the development housing 8 has
provided therein a rightwardly projecting protruding
portion 130 to be supported, and a downwardly projecting
35 piece 132 is formed integrally in the under surface of
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- 36 - section 2 cone into engagenent with each other because . the
devel oping section 4 is at the non-operating position (as shown in
Figures 9-A and 10-B), .(when the el evating- | owering nenber 154 is at
the el evated position, the 5 developing section 4 is kept at the

non- operating position, and as shown in Figures 10-A and 10-B, when the
el evating-l owering nenber 154 is at the | owered position, t he

devel opi ng section 4 is brought fromthe operating “position to the
-non-operating position incident to thejdQ novenent of the main body 6 of

t he devel oping device in the direction of arrow 260).. Then, the
hol di ng nenber th@4 protraging pgaitien tlHe - haﬁﬁéﬁﬁﬁémﬁiﬁbeF52§@°BP0@Pded in

the devel Omtreh@usbn%r%t%ﬁélh§ &J&li-&lb%l d3at ish&cam@agiing the position
as shown in F'%ﬂkildé surface of 't ngn% %” 68 of the developing
section 4, and a shaft member 136 is mounted qn'the'rear
5 base plate 118. A reeeiving depressed portioh 140
extending to the left in Figure 5 is d&fined in the end
.surface of the protruding portion 134. - On the other
hand, a fixing portionh 142 is provided in one end portion
of the shaft member 136, and the other end portion of the
10 shaft member 136 projects inwardly through the rear base
plate 1183 A gear l44_is attached to this projecting '
portion of -the shaft'member 136 so as to be movable ih
the front-rear dlrectlon shown by an’ arrow 138. The_
other end of the shaft member 136 progects 1nwardly from
15 the gear 144. . Between the gear 144 and the rear base
plate 118 is lnterposed a b1a51ng sprlng member 146 for .
elastically biasing the gear 144 lnwardly._ The . gear 144--
is drivingly connected to a driving source for the 1mage-
forming machlne although 1t is not shown in the '
20 accompanylng drawings. In mounting the main body 6 of
the developing device on the main body of the image-
forming machine, the protruding pieCe'132 providedmin the
‘'development housing 8.is guided by the guide portioh'lza
of the supporting pléte 126 and moved in the mounting :
25 direction shown by an arrow 148. When the main body 6 of
the development device'is mounted in the required manner,
. the projecting end portion of the shaft member 136 is '
positioned in the receiving depressed portion 140 of the
protruding portion 134 provided in the end wall 68 of the
30 developing section 4. Hence, in the as-mounted state,
one end portion of the developing section 4 is rotatahly
supported by the supporting portion 2 via the supporting
shaft portion 164, and the other end portion of the
developing section 4 is rotatably supported on the rear
35 béase plate 118 via the shaft member 136. The developing
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15 even when the main body 6 of the devel oping device is detached from
t'he mai i body of the inmage-forn ng machine, the hol di ng nmenber 264 is
hel d at the engagi ng position and the devel opi ng section 4 continues to
be held at the non- operati ng position. Wien the main body 6 of the 20
devel oping device is further noved, the pair of supporting pins 120 get
out of the receiving depressed . portions 52 of the supporting section 2.
in the: il lustrated enbodi ment, after one connecting termnal 56

mount ed on the supporting section getsjyout of the ther 25 connecting
term nal 119 nounted on the front base plate 116, the supporting pins
120 cone out ofecmhéonedeiidi fyus Tréeptessgﬁabgrb¢éﬂ%352theTﬁf§r9ﬁ§B es

di sconnecting gbntBBeratiGGOHRd BeLhihg %@fﬁibﬁs”@ﬁ@ﬁtleﬁeafter t he
power supply. for the fain body 6 of t'he develo gsdeV|ce |§é30 turned

off. In this réﬁﬁ?ﬂrtﬁﬂgnspﬁétnﬂpﬁtbeﬂy %40?n@h5he ePBPPRE 430idd is
to be nounted, at Ben¢erNeabiredspecif@taLDRl §b&6t aadcéﬂﬁrameagmsneﬁteﬂeto

eaCh ot her afteLpportEn% %HQ@OrEBQ 1Bhnf0} §a¥§ebg§2f %8&%&9 igethe
which constitutes a rotatxng central axis extending in
the widthwise direction of the main body 6 of the
-developing device). When the main body 6 of the
developing device is so mounted, a gear for rotating the
10 hollow‘sleeve member 18 of the magnetic brush mechanism
12 and a gear for rotating the supportiné shaft 24 of the
agitating means 14 are dfivingly cdnnected to the gear
144 although these non—numbered gears are not shown in -_;E_.
the draw1ngs. ' ' o |

iﬁ the illustréféﬁwemboaiment, a changeover'.
mechanism 150 is- provided which §electiveiy'brings the
developing section 4 td'fhe non-operating position shoWﬁ i :
by the solid line in Figﬁfg 1 and the operating position' -“
20 shown by the two-dot chain line in Figure 1 when the
main body 6 of the develbping device-is'set-on the main’
body of the image- forming machine. With reference to
Figure 6 as well as Flgure 3, the illustréted chéngeover
mechanism 150 is provided with cam means 152 and an
25 elevat1ng~lower1ng member 154 adapted to be elevated or
lowered by the action of the cam means 152. The
- elevating-lowering member 154 has a main body portioﬁ
156, an acting portion 158'providéd in an intermediate
portion in the main body portion 156, a bént portion 160
30 at the uppér end of the main boay portion 156, and"a cam -
follower portion 162 extending downwardly from the-bent
portion 160. A vertically extending elongate hole 164 is
formed in the main body portion 156. The elevating-
lowering member 154 is mounted verticaily movably 6n the
35 other end portion of the supporting frame 126 in the
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depressions 532. Hence, by nobving the supportlng section 35 2 in the axi al
. di‘frection of the supporting pins 120, the

- 37 - two connecting terminais 56 and 116 are reliably connected

to each other. Wien thereafter the main body 6 of the

- 18 -
manner mentioned below.. A -guide member 166 is disposed
in the hole 164 of the main body portion 156 of the
elevating-lowering member 154 (more specifically, a guide
_ pfojecting portion 166a of the guide member 166 is
5 positioned in the hole 164). On the other hand, mounting
pins 170 spaced from each other in the vertical direction
~are provided in a mounting member 168. By .inserting the
mounting pins 170 into openings 174 provided in the
supporting plate 126'thr6ugh holes 172 formed in the
10 guide member 166, the elevating-lowering member 154 is
mounted on the guide mémber 166 attached to the
suppofting plate 126.- In the illustréted embodimént a
fixing screw 176 is threadedly secured to the supportlng
plate 126 through the mountlng member 168 and the gu1de.f
15 member 166. Hence,:the elevating- lower;ng member 154 is _
free to move between an elevated position (the position |
shown in Figure 7-B) at which the ldwef'énd of the hole
164 abuts against thé:lower end of fhe-éuide protrudiﬁg
portion 166a and a lowered position (tﬁé position shown 3
20 in Figures o and 7—A):at'which theée upper end of the hole
164 abuts against the upper end of the guide protruding'~
portion 166a). The acting portion 158 of the elevéting—
lowérihg member 154 is constructed such that it can act
on the protruding portion 132 provided in the development
25 housing 8. A biasing spring 178 is also attached to the
eievating—lowering membe r 154. One end portion of the
biasing spring 178 is engaged;with an engaging protruding
piece 156a provided in thé main body portion 156 of the
" elevating-lowering member 154 and its other end portion
30 is engaged'with an engaging piece 179 provided in the
lower end portion of the supporting plate 126. The
biasing spring 178 elastically biases the elevafing—'
lowering member 154 downwardly toward the aforesaid
_lbwered position. |

35 - The illustrated cam means 152 is provided with a
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devel opi.ng device is further noved in the direction of . arrow 260, the
mai n body 6 of the devel oping device is 5 detached exactly fromthe main
baody of the image-form ng machi ne. _ Now, with reference to
Figures 11 and 12 in conjunction with Figure 2, the toner cartridge and
10 related elenent will be described. Nhlnly with reference to
Figure 11, the illustrated t oner cartrldge 88 has a square-col umar
mai n body 288. The mai n body 288 has an upper wal |: 290 having a toner
supply opening 292 (Flgures 14-A tad9l4-C) defined therein. 15 After

fillin t oner, one p openln 292 is cl osed by a cl osure
294. Tge | oner éﬁ@ JJQ#& 3 GdFCPa8 T SepiteiCaghdSed ada a

toner di'schargethe xﬂmuuﬂnpﬂéﬁidﬁﬁqﬁﬁmﬁhtl4aﬁ thl&i@kyfplkﬂe nes ak its

| ower end. In [ I ed enbodi nt a rec%an ul ar flan 298 is
integral ly prov%%%ﬁrgfyt <mmﬁ§q§n§ Qrtion o A Uppel part 9 the

supportlng plate 126 by means of a fixing screw 184. An
"5 electric motor 188 is mounted'on the'auxiliafy plate 186,
-and the first cam 180 and the second cam 182 are mounted
on an output shaft 190_which projects from the electric
motof 188 through the auxiliary plate.186. The firsf cam
180 and the second cam 182 are formed as a one-piece
10 unit. The first cam 180 is disposed so that.its
peripheral surface acts on the lower edge of the cam
follower portion 162 of'the'elevating'lowering member
154, and the second cam 182 is disposed so as to be L
positioned between the main'body portion 156 and the. cam_e i
15 follower portion 162 of the'elevatlng lowerlng member N
154. - Switch means 192 such as a microswitch is attachedéuy
to the second cam 182. :The'switch means 192 has a ”
detecting arm 192a, and is adapted to be on when the N
‘large-diameter portion 194 of the second cam 182 acts on f?"
20 the detecting arm 192a and to be off when the small-
diameter portion 196. of the second cam 182 acts on the _
detecting arm 192a'(or does. not substantially act on the
detecting arm 192a). _. |
When a changeover switch (not shown) provided in. .an
25  operating panel in the image-forming machine in order to
set the developing section 4 in operation, the electric
motor 188 is rotated in the dlrectlon shown by an arrow
198 (Figures 7-A and 7- -B), and with it, the first cam 180
and the second cam 182 are rotated. When by this
30 rotation, the large-diameter portion 194 of the second
cam 182 acts on the detecting arm 192a of the switch
means 192, the electric motor 188 is de—energized on the
basis of a detection signal from the switch means 192,
and the elevating-lowering member 154 and elements
35 relating to it are held in the state shown in Figures 6
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openi ng part of the toner discharge openlng 296) of the mai n body 288.
By applylng a flexible sheet material 300 to the under surface of: the
fl ange 298, the toner di scharge opening 296 of the nmain body 288 is 25
substantially sealed up. To nmake detachment of the sheet mat eri-al 300
easy, its one end portion is bent upwardly and bonded to the upper
surface of the flange 298. - Accordingly, the sheet material 300 can be
easily stripped fromthe flange 298 by renoving its.one end 30 portion
bonded to the upper surface of the flange 298 and pulling it in the
direction shown by an arrow 302. The toner cartridae 88 further

i ncl udes a coveand 7-fenbdn. 3be BEete howg theFieHer drdechibgefdpehi y™296

at = - the tine;gp det achiang+t he seriohdbadyudds pbsiheohongep3aceartridge
fromthe main body 6 of the devel opi ng_device.
substantially by an an le of 180 degrees from a first
angular position. At the second angular position, the
5 small-diameter portion 200 of the first cam 180 acts on
the lower edge of the cam- follower portion 162 of the
elevating-lowering member 154 and the elevating-lowering
member 154 is hoved to the lowered position by the action
of the biasing spring 178. It will be easily understood
‘10 by comparing Figure 7-A with Figure 7-B that at the
.lowered position, the developing section 4 is permitted
to rotate in the direction shown by an arrow ll4 (Figure
1) with respect to the supportlng sectlon 2, and the _ '
developing ‘'section 4 is’ brought- to the operatlng p051tlon
15 .shown by the two—dot chaln line in Flgure 1 by 1t owh
weight and the biasing coil spring. 112 attached to the

developlng sectlon 4. In the operatlng pos;tlon: part of”
"the development housmng 8 abuts agalnst supportln means
(not shown) supporting the rotatlng drum 42 and’

20 therefore, the turning of the developlng section’ 4.beyond
the operating pos1tlon is exactly hampered by the actlon-
of the supporting means. When the developlng sectlon 4

. is thus held at the operatlng 9051t10n, the magneth
brush mechanism 12 is positioned in proximity to the .

25 peripheral surface of the rotating drum 42 and the
developer held on the hollow sleeve member 18 acts on the -
surface of the photdseneitive material on the rotatihg
drum 42 in the developiné.zone 44. As a result, a latent
electrostatic'image formed on the surface of the -

30 photosensitive material is developed to a toner image.

As shown in Figure 7-A, when the elevatlng—lowerlng
member 154 is held at the lowered position, the acting
portion 158 abuts aginst, or is away downwardly'ffom, the
under surface of the protfuding piece 132 of the

35 development housing 8. Therefore, the acting portion
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-.38 - The illustrated cover .nenber 304 is nearly rectangul ar
corresponding to the shape of the flange 298 and depressed portions 306
for receiving the two side end portions of the flanae 298 are defined
at both side ends 5 of the cover nenber 304. Hence, the toner discharge
openi ng 296 of the main body 288 can be cl osed by positioning the two
side end portions of the flange 298 I n the depressed portions 306 of

t he cover nenber 304 and novi ng the cover nmenber 304 relatively in the
direction 10 shown by an arrow 308 (Fiddure 14-B) as shown :in Figure

158 does not substantially act on the protruding piece
132. On the other hand, when the changeover switch (not
‘'shown) provided in'the-operating panel is operated in
order to set the developing section 4 out of operation,
'S5 the electric motor 188 is rotated in-the direction of
arrow 198, and with it, the first cam 180 and the second
cam 182 are rotated. When by this rotation, the small-
diameter portion 196 of the second cam 182 acts on the
detecting arm 192a of the switch means 192, the electric
10 motor 188 is deenergized on the basis of a detection
signal from the switch means 192, and the elevating-
lowering member 154 and elements relating to it are held
in the state shown in Figure 7-B. In the'stafe'shown in
Figure 7-B, the first cam 180 is held at the first
15 angular position by being sﬁbstantially moVeﬁsgway'f:om
the second angulaf position. Since at the_fifs; angular
position, the large-diameter portion 202 of thé_first cam’
180 acts on the lower edge of the cam follower portion
162 of the elevating-lowering member 154, the elevating-
20 lowering member 154 is held ‘at the elevated pdsiﬁion
against the action of the biasing spring 178. At the
elevated position, the acting portion 158 of the
elevating-lowering member 154 acts on the profruding.
piece 132 of the develqpmént housing 8 to elevate it as
25 shown in Figures 1 and 7-B. Consequently, the developihg
section 4 is turned in a direction opposite to the
‘direction of arrow 114 and brought to the non-operating
position shown by a solid line in Figure 1. At the non-
operating position, the.magnetic brush mechanism 12 is
30 positioned apart from the peripheral surface of the
rotating drum 42, and the developer held on the hollow
sleeve member 18 does not substantially act on the
surface of the photosensitive material on the rotating
drum 42.
35
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14- C InC|dentaIIy, as shown in Figures 11 and 14-C, a stop piece 310
~for ‘relicably hanperino the novenent of the cover nenber 304 in the
direction of arrow 308 when the cover nenber 304 has been nounted in
position on the 15 flange 298 is preferably provided in the cover nenber
304. In the illustrated enbodi nent, the toner cartridge i's
constructed such that the cover nenber 304 cannot be substantially
noved in.the detaching direction when it 20 has been nbunted on the flange
298 of the main body 288 of the tgggr cartridge. Specifically, as shown
I n Figures 11 and 14-C, det achi ng venment hanpering neans 312 is
provided in the flae 20Blustkadtest clererlamEirigerdevice3Oids p‘ﬁwudeldusnirtat ed

det achi ng nov t, Qg.[g@'s{ T}ﬁr YR [k atjicon of
a hole 314 : E oﬁétltu ing a epresséﬁﬁﬁbrtfﬁn) formed n t %ngn%g :
298 and an enddd Mgt A I ERATI0 R BIRS hREeSaid pperatiagver nmenber

304. The engagiag dicH Ctwitth RU A AhRL&d Figurdd i gowngardly in the

nDuntlng direction of arrow
5 illustrated positioning means 204 is equipped with a pair

of pressing members 206 spaced from each other in the
widthwise direction of the main body 6 of the developing
device (the direction from right bottom to left top in
Figure 3, and the left-right direction in Figure 6). 1In

10 the illustrated embodiment, an upwardly extending
projecting portion 208a is provided at one eﬁd portion of
the supporting plate 126, and one press;ng member 206 is
plvotably mounted on a pin 210 1mplanted 1n the
prOJectlng portion 208a. An upwardly extendlng

15 progectlng portion 208b is provided at. the bther end

| portlon of the supbortlng ‘plate 126, and’ the other _

pressing member 206 is pivotably mounted. on a pin 210
implanted in the progectlng portion 208b.i An engaging
member 211 for preventlng detachment of the press member b'v

20 206 is attached to the end of each pin 210.j Each of the -
press members 206 is nearly in an lnverted 'L- shape, | |
ana has a downwardly extendlng arm portion 212 and a
pressing arm portion 214 extending to the left in Flgures.
3 and 6. 'A nearly triangular pressing block piece 216 is

25 attached to the end of the pressing arm portion 214 by
means of a fixing screw 218. Each of the pressng members
206 is free to pivot between a first position shown in
_Figures 6 and 7-A and a second position shown in Figure
7-B. A biasing coil spring 220 constituting elastic _

30 biasing means is attached to each of the pressing members
206. The biasing coil spring 220 is fifted over the pin
210 and its one end portion is engaged with a hole 222
(Figure 3) formed in the supporting plate 126. Its other
end portion is engaged with the pressing arm portlon 214

35 of ‘the pressing member 206. Thus, the biasing coil
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30 308 at its forward part in the nounting direction, but substantial ly

- priojects vertically at its rear end in the nmount i ng direction. Hence,
whep the cover nenber 304 is noved in the direction of arrow 308, the
hol e 314 and the engagi ng projecting portion 316 are engaged with each

35 other by the elastic deformation of the flange 298 and

10

15

20-

25

30

35

- 23 -
spring 220 elastically blases.each pressing member 206
toward the aforesaid first pOSltlon, namely
counterclockwise in Figures 3 and 6.

The illustrated positioning'means 204 is further
equipped with a moving member 224 for'pivoting the pressing
members 206. The moving member 224 has a'relatively long
first member 226 and a relatively short second member

228, and the first member 226 is mounted on the

supporting plate 126 so that it can move in the widthwise

direction of the main body 6 of the developing device.
In the illustrated embodiment, a pair of supporting
screws 230 spaced from each other in the'widthWise

direction of the main body 6 of the devel”plng dev1ce are"

threadedly secured to the Supportlng plat

sleeve member 232 is rotatably ‘mounted on
supporting screws 230. On ‘the other hand_
elongate holes 234 are formed in the oppoeﬂte end

portions of the first member 226 correspondlng to the .
pair of supporting screws. 230. By p051tlon;ng_the sleeveir

_members 232 in the elongate holes 234, the:first member = -

226 is mounted on the supportlng plate 126._'Hence, as
shown in Figures 7-A and 7 B . the first member 226 is
free to move between a position at which each supporting
screw 230 is p051tloned at one end portlon of each -

elongate hole 234 and a p051tlon at which each supportlng

"screw 230 is p051tloned at the other end portlon of each

elongate hole 234. Acting sleeve members 236 are mounted
on the opposite end portions of the first member 226
corresponding to the pressing members 206; In the

illustrated embodiment, supporting screws 238 are

'threadedly secured to both end portions of the first
- member 226, and the acting sleeve members 236 are

rotatably mounted on the supporting screws 238. Hence,
by the abutment of the arm portions 212 of the pressing
members 206 against the acting sleeve members 236, the
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- 39 - t he engagi ng projecting portlon 316. After the hole 314 and
the engagi ng projecting portion 316 have come into engagenent, it is
suhstantially inpossible to nove the engagi ng projecting portion 316
.and therefore, the cover 5 nenber 304, in a direction opposite to the.

di rection menti oned above. If desired, it is possible to provide

t he engaging protruding portion in the flange 298 and the recei vi ng
depressed portion in the cover nenber 304 contrary to the above

enbodi nent. 10 In the iIIustraIgd.enbodinent t he cover nmenber 304
I's constructed such that when it is not used, it is . de%a%hagh¥nqg nt ed
on one side waMréiHidgrmﬁwﬁﬁﬂssﬁQﬁa%MﬂIfellabé§ orevedted (RS ountin

direction of the Galddd dgawBid in FRAdes238 sthvmantay B Ar rmrvp?e'&ﬁmm
Figure 14-A) of t he 15 na bod 88 g cartri air of
L- shaped dhsorah °rﬁf%ﬂ' rRY ﬁg %‘fcg rfsrortﬁ é'hcerf'd%i ﬁorrgg
provided in theloﬂledaezmd |3 6tiod ddveimmisideody r@BBerEaciB6 are formed in
5 the supporting plate 126. Furthermore, in order to
permit mounting of the first member 226, a large-diameter
portion 240a for permitting insertion of each acting
sleeve member 236 is formed in one end of each long hole
240 in the supoorting plate 126. The second member 228
10 is interposed between the cam means'lSZ and the first
member 226. One end portion of the second member 228 is
rotatably‘connected to the first member 226 via a
connectlng screw 242 threadedly secured to the left end
of the first member 226 in Flgures 3 and 6 and a sleeve
15 member 244 attached to the connectlng serew 242. A disc- |
like portion 246 is 1ntegrally formed in the. second cam
182, and the other end portlon of the ‘second member 228
is rotatably connected to the second cam 182 via a
connecting screw 248 threadedly secured to the diScflike
20 portion 246 in eccentric relationship and a sleeve member
' 250 attached to the connecting ‘screw 248.
In operation, the positioning means 204 is held in
an operating state shown in Figure 7-A when the first cam
180 is at the second angular position. Specifically, the
25 connecting screw 248 ‘secured to the second cam 182 is
positioned in proximity to the first member 226 and
therefore, the first member 226 is moved in the direction:
shown by an arrow 252 (Figure 7-A) via the second member
228 and held at the position shown in Figure 7-A (the
30 position at which the supporting screw 230 is positioned
at one end portion of the long hole 234 of the first
member 226). As a result, with the movement of the first
member 226, the supporting screws 238 are also moved to
permit pivoting of the pressing members 206 in the
35 direction shown by an arrow 254 (Figure 7-A). The
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of the supporting protrusions 322 extends vertically and has a
"projecting portion adapted to be positioned in the 20 depressed portion
306 .of the cover nmenber 304. "A stop pi ece 324 is provided i.n the | ower
end portion of the side wall 318. Hence, as shown in Figures 11 and
14- A t he cover nmenber 304 is detachably nounted on the side wal |
318 of the main body 288 by positioning the 25 projecting portions of the
supporting protrusions 322 in t he depressed portion 306 of the cover
menber 304 and novi ng the cover nenbgr- 304 downwardly. Upon nounti ng,
the | ower edge of the cover nenber 304 in Figure 14-A abut s agai nst the
stop piece 324 ®¥@siEdnFergmbenshe 0§t are BAvodledwani #bei gdrect4on. ofin this
mounted state, theowPRS4 by t8Rd aRAMNOR Ok KNS 168Y AL asme@;ﬁ%get opect s

slightly upwardly fromthe upper wall 290 of _the I n
t he toner cartrF&QéequgytﬁgldPﬁgsgﬁgonBJEESPﬁﬁ dpper t ﬁdpressﬁﬁﬁtpéﬁcgnd

moving it upwar @ligcet e 6Ccprer idedbdan I0é pres3Ingbarmapbkyidat achedrfrom
the Slde mall 318 ch EQ%%%%%%aHé%ber 206 acts on the upper surface of the
right end portion of the developing section 4 in Figure 1
(more specificaily the upper_sutface of one protrusion 92
(the right protrusion. in Figures 1 and 3)'provided in
the auxiliary housing'BO). As a fesult, the developing
10 section 4 is turned ih'the direction of arrow 114 (Figure
1) by its one weightaand by the biasing force of the.
biasing coil spring 112 and surely held at ‘the operatlng
position. Since in thls operatlng state of the. :
pos;tlonlng means 204 each of the press;ng members 206 153“

15 elastically biased ln the dlrectlon of arrow 254 (Flgure_];ﬁf

7-A) by the action of the b1a51ng c01l sprlng 220, the
developing section 4 1s elastlcally held exactly at the
operating position by the action of the b1a51ng coil JT
springs 220 and the pre531ng members 206 ‘(and therefore
20 the pressing members 206 are held elastlcally at the
first position). On the other hand, when the flrst cam
180 is at the first ahgular'positioh, the positioning
means 204 is held in'a'nonéoperating state shown in
“Figure 7- B. Spec1flcally, the connectirng screw 248
25 secured to the second cam 182 is positioned away from the
first member 226, and therefore, the first member 226 is
moved in the direction of errow 256 (Figure 7-B) via the
second member 228 and held at the p051tlon shown in
Figure 7-B (the position at which the supporting screw
30 230 is held at the other end portion of the long hole 234
of the first member 226). As a result, the supporting
screws 238 are moved with the movement of the first
member 226, and the supporting screws 230 act on the arm
portions 212 of the pressing members 206 via the acting
35 sleeve members 236 to pivot the arm portions 212 in the
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- 40-_‘ it will be reaaily appreclated that the cover nenber 304 - may

- be adapted to be nounted on the flange 298 of the mai n body 288 i nstead
of the side wall 318 and, in this arrangenent, it is necessary to store
t he cover nmenber 304 5 when the cartridge 88 is in use. (Furthernore, in
this arrangenment, to prevent substantial ‘engagenent between

- 26 -

direction shown by an arrow 258 (Figure 7-B). Thus, the
présSing members 206 are held at the second position
shown ih Figure 7-B. Thus, since the first cam 180 is at
the first angular position, the developing section 4 is
5 held at the non-operating position. Furthermore, since
the pressing members 206 are held at the second position,
the.pressing'block pieces 216 abut against, or positioned
slighfly upwardly from, the developing section 4. Hence,
the pressing members 206 do ﬁot spbstahtially act on the
10 developing section 4,:and the developing section 4 is
exéctly held at the non-operating position by the action.
of the elevating-lqwering'member 154.
In relation to the positioning means 204, for easy_
‘elevating of the elevatlng-lowerlng member 154 the_above

15 embodiment is preferably constructed’ such that the.
elevatlng—lowerlng member 154 is elevated by the flrst
cam 180 after the pre551ng by the pre551ng members 206 i
cancelled by moving the flrst member 226 in the dlrec£1 ;3 
of arrow 256. ' _ [

20 ‘The above developing device has ‘the following
features in relation'td the positioning me.a-'~ 204. _

_ Wlth reference to Flgures 8-A to 8-C in conjunctlon
with Figures 7-A and 7-B, when the elevating- lowerlng
member 154 is at the_elevated position, the acting

25 portion 158 of the eievating—lowering member 154 is
substantially on the same level as the guide portioh 128
provided in the suoporting plate 126 ' (see Figures 7-B
and 8-~A). Hence, when the elevatlng lowering member 154
is held at the elevated position at the time of detaching

30 .the main body 6 of the developing dev1ce from the main
body of the imége—forming machine, the developing section

'.4 is held at the non-operating position. Consequently,
the pressing members 206 of the positioning means 204 are
held at the second position, and the acting portion 158

35 of the elevating-lowering member 154 is held on the same
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t he hble 314 of the flange 298 and the engagi ng projecting portion 316

of t'he c¢over

menber 304, it is necessary to' cover the hole 314

supstantially by applying 10 the sheet fraterial 300 to at |east the under

sur face of

2 and 12, the

the flange 298). Mainly with reference to Figures
cartridge |l oading portion 82 of the main body 6 of the

devel opi ng device into which the cartridge nmain body 288 15 is | oaded

det achabl y has four side walls and is nearly cylindrical, and a nearly
rectangul ar flange 326 is provi dedZat-its upper end. A seal nenber 328,
such as a sponge, capable of being elastically deformed is bonded

to the inner

gui de grooves
mai n body
porti ons. _@g

10

15

20

25

30

35

cileyeAf asetheabupdert POFtiRe £R8ngé 8 B.SUEP?6t§%$d%l%B%er.332

i s*attached tojblge 0u&eera&ﬁgm
means of a securing screw 330.

of ex@Bt makn boapakl oof th8eaélangeingb by
ghg SUIde cover 33% de%lpe a.ﬁalr_of .
dsxice capt BRIARGAFREPNETPBadPRg™AFFRPTENCH! RRBATET i dge
288mingCREpaLAbi BY wovhnghetf ianghe3@6tathboghdsreet 26n '
gﬁ%ahyb§h§r%83t5%b ?955h92 g%.thgtgghgetime of detaching,
the protruding piece 132 provided in the development
housing 8 is moved while being guided by the guide
portion 128 of the supportinglplate 126 and the acting
portion 158 of the elevating-lowering member 154 at the

elevated position. The developing section 4 is theréfore

.kept at the hon-operating position,during detachment, and

‘the developer held by the magnetic brush mechanism 12

does not substantially act on the surface of the

"photosensitive material on the rotating drum 42; Damage

of the photosensitive material during'detachmeht.can

therefore be prevented. At the same time, scattering of

the developer which occurs upon its acting on the
photosensitive.material_can be reliably prevénﬁed-
Furthermore, the pres;ing members 206 are held'ét the
second position and do not substantially act on the

- developing section 4. Moreover, since the acting portion

158 and the guide portion 128 are maintained on the same
level, the main body & of the developihg device can be
easily moved in the detachihg.direction shown by arrow
260. For the detachment of the main body 6 of the
developing device in the aforesaid state, see Figures 9-A
and 9-B also. ' '
When the elevating-lowering member 154 is held at
the lowered position, the actihg position 158 of the
elevating-lowering member 154 is substantially on the
same level as the lower end of the other end portion 128a
of the guide portion 128 provided in the supporting plate
126 (see Figures 7-A, 8-B and 8-C). The developing
seéticn 4 is reliably held at the opening position as a

result of the positioning means 204 being held in
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. cover 332 is forned a nearly semnicircul ar opening 336 opened at one end
“(on*the'l oadi ng side of the main body 288). In order to permt .easy

| oadi ng-of the cartridge mai n body 288, it is preferred to enlarge the
apeni ngs of 30 the guide grooves 334 by upwardly inclining one end
portion or the guide cover 332 -at both its side portions in a direction
opposite to the | oading direction of the cartridge main body 288 shown
by arrow 320. A rotating shaft 340 is rotatably nounted on one side wall
338 (the 35 side wall located at rigl28 bottomin Figure 2) of the

the operating state. In the illustrated embodiment, when
"the positioning means 204 is in the operating state, the
.préﬁsing members 206 are biased toward the first position
‘by the biasing coil sprlngs 220, but can be pivoted to
5--the second p051tlon against the biasing action of the
biasing coil springs 220. In this connection, the main
.body 6 of the developing device can be detached from the
main body of the_image-fofming machine even when the
elevating-lowering member 154 is at'the lowered position.
10 With reference to Figures 9-A, 8-B and 8- C"when the main
_body 6 of the developlng device is moved in the detachlng
direction of arrow 252 while the elevating- lowerlng
member 154 is at the lowered position the developing.
section 4 is at the operating position, the protruding
15 piece 132 provided in the devéidpment housing Szfirst
moves inclinedly upwardiy by the_guidance of the'inclined_
surface of the other end portion 128a of the guide _
portion 128 in the supporting plate 126. Thereafter, the -
protruding piece 132 is guided by a substantially
20 horizontal part of the guide portion 128 (Figure 8-C).
(Incidentally, that part of the protruding piece 132
which comes into contact with the other end portion 128a
of the guide portion 128 is preferably -inclined | -
correspondingly to the other end portion 1285 in order to
25 make the upward movement of the protruding piece 132
smooth.) When the main body 6 of the developing device
is thus moved in the direction of arrow 252, the ' -
deve;oping section 4 is turned from the operating
position toward the non-operating position since the
30 protruding piece 132 is moved upwardly. With this
movement, the pressihg members 206 are pivoted from the
first position toward the secdnd poéition in the
direction of arrow 250. When as shown in Figure
8-C, the protruding piece 132 is moved along the
35 substantially horizontal part of the guide portion
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- 41~-‘ cartridge | oading portion 82. One end portion of the

‘rotating shaft 340 projects outwardly through the side wal | 338, and
this projecting end portion is drivingly connected to an out put shaft
342 of the electric notor 5 122. In the illustrated enbodi nent, a
recei ving depressed portion 344 is provided in one end portion of
the rotating shaft 340 and an engaging pin 346 is provided in the
~output shaft 342. By inserting the engagi ng pin 346 into the depressed
portion 344, the 10 rotating shaft 348 i drivingly connected to the
out put - shafitzg344he Be&QldpINEHEPRAEN AN i¢f Hld raat athengonhaf t 340

projects inwardly through the side 1. 338 and the hel.,i.cal _ne r, 98
of "the toner t P&’r‘?é:laetr”‘réé’r?sc‘ 1349% and’ R Ed Y% m[eiq]bserisn\%/e?%dﬁepggﬁgct i ng
end portion of substhntiadilyt atg tdleafdecdHd (e thiogur ed Indideandll8-B). In

when the main body 6 of the developing device is detached
5 in the required manner, the pressing members 206 are
brought to the first position shown'by-a solid line in
Figure 8-C by the refurning force of the biasing coil
springs-220). Accordingly, in relation to the fact that
the pressing members 206 can be pivoted between the first
10 and second positions even when the positioning means 204
' is in the operating state, the méin'body 6 of. the
deQeloping_device can be detached in the required manner
from the main body of the image-forming machine by moving
it in the detaching direction shown by arrow 260; When
15 the main body 6 of the develppin§ deYice'i$_moved in‘the
o detaching direcfion of arrow ZGOHthie the deVeloéihg
section 4 is ét the operating poéition, the deVélopihg
section 4 is held at the non-operating position by'the
action of the inclined 6ther end portion 128a of the
20 guide portion 128 and the protruding piece 132 provided
in the development housing 8. Thus, -the aeveloping
section 4 is moved while being held at the non-operating
position. In this case, too, the developer held on the
magnetic brush mechanism 12 does not substantially act on
25 the surface of the photosensitive material on the .
rotating drum 42, and the damage of the photoSensifive
material during detachment can be reliaby preventEd- In
addition, scattering of the developer can be reliably
prevented. See Figures 10-A and 10-B also with regard to
30 the detachment of the main body 6 of the developing
device when the elevating—lowerihg member 154 is at the
lowered position. '
In the illustrated embodiment, as shown in Figure
8-A, the protruding piece 132 in tﬁe development EOusing

35 8 is preferably constructed as to be-substantially
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relation to the rotating shaft 340, discharge facilitating nmeans 348 is
.provided in order to increase the dischargeability of the toner in the
cartridge nain body 288. Wth reference to Figure 13-A also, the 20

il lustrated discharge facilitating neans 348 i s equi pped with a
supporting shaft 350 (which extends substantially vertically with
respect to the rotating shaft 340) supported rotatably between the
facing end walls of the cartridge | oading portion 82. An actuating piece
352 is 25 attached to an intermnmediate part of the supporting shaft 350
by neans of a securing screw 354, and zn-oscillating nenber 356 is
attached to its one end portlon | ocat ed . W thin the dlscgarge
chanber 86. THEt3d&q |tS fyPs tanpiflhy HﬁQﬂﬁﬁﬁfPQﬁﬁ (ﬂ BR*8&gh an

openi ng 357 3@orftagiEd J9 drfte Wideveidg 3T winth a 48 mmcﬁum@mratum@-%esa
ext endi ng up rdIy of the rotaﬁi$g aft 340 |sgp q¥ i ded . : at. the free end
portion of thd¥EHINHMET - 3581Ls AaTAangeIent, SETELE 853188 uati ng
protrusion exmomditighg arrch(rﬂea:ldqhnmnﬁ/\mﬁjlghe anmm\blacﬂ@d oroft tdeper i pheral

surface 5 . developing device.

The illustrated developing deviée is further

provided with means for holding the developing section 4
at a non-operating position. With reference mainly to

10 Figures 2 and 5, the non-operating position holding means

- 262 has a holding member 264 movable in the mounting and
detaching directions of the main body 6 of the developing
de#ice. The holdihg member 264 has a main body portion
266 extending in the mounting direction shown by the

15 arrow 148 (Figure 5), a suspendlng piece 268 prov1ded in
the right end portion in Figure 5 of the main bodv
portion 266 (the front end portion in the mounting direction
of -arrow 148) and a turn hampering portion 270 provided
in the left end portion in Figure 5 of the main body

20 portion 266 (the rear end portion in the mounfing_
"direction of arrow 148). On the other hand, a guide
groove 274 (Figure 2) having a hearly T-shaped vertical
sectional shape is brovided in a protruding portion 272
extending outwardly from the end wall 66 of the

25 development housing 8. The main body portion 266 of the
holding member 264 is fitted in the guide groove 274 so
as to be free to move in the dlrectlons shown by arrows
148 and 260. In the lllustrated embodlment the
suspending piece 268 and the turn hamperlng portion 270

30 of the holding member 264 project downwardly through
downwardly extending opening formed in the guide groove
274, as shown in Figure 5. |

The turn hampering portion.270 of the holding

member 264 is constructed such that it engages part of

35 the supporting section 2 when it is at an engaging
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35 of the rotating shaft 340, and this actuating protrusion

358 is adapted to act on the projecting portion 356a of t he oscfllating
merber 356. In the illustrated embodi ment, a biasing spring 360 is
attached to the oscillating nmenmber 356. ne end portion of the biasing

- 31 -

position shown in Figures 9-A and 10-A. In the
lllustrated embodiment, the under surface of the turn
hampering portion 270 defines a substantlally horizontal
hamperlng surface 270a, and the upper surface of part of

'5 the supporting main body 46 in the supporting sectlon 2
defines a substantially horizontal engaging surface 276
adapted to cooperate with the hampering eurface 270a. At
the aforesaid engaging position, the hampering surface
270a of the turn hampering portion 270 comes into

10 'engagement with the engaging surface 276 of the
supporting section 2. In the illustrated embodiment,
biasing means is attached to the holding mémber 264.
The biasing means is constructed of a biasing spring 278.
Its one end portion is engaged with an engaglng piece 280??n

15 prov1ded in the development housing 8 and 1ts other end.. -
portion is engaged w1th the suspendlng plece 268 of theﬁ

holdlng member 264 (see Flgures 9-A and 10- -A). The
biasing spring 278 blases the holding member 264 toward
the above engaging p051t10n. In relatlon to the holding

20 member'264, a hampering member 282 is'provided in the
development housing 8. The hampering member 282_abute
against the suspending;piece 268 of the'holding member
264 and reliably hampers the movement of the holding member
264 oeyond the engaging position. |

25 . The operation and'effect of the non-operating
'position,holding means 262 will now be described.

In the above developing device, the holding member
264 is usually held at the engaging position when its .
main body 6 is detached from the image-forming machine.

30 The suspending piece 268 of the holding member 264 abuts.
against the hampering member 282 provided in the
development housing 8, and the hampering- surface 270a of
the turn hampering member 270 is kept in engagement with
the engaging surface 276 defined in the supporting main

35 boay 46 of the supporting section 2. Hence, in spite of
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5 spring 360 is engaged wth the oscillating nenber .356 and I ts.other
~énd portion is engaged with part of the cartridge | oading portion 82.
The. bi asi ng spring 360 bi ases the oscillating nenber 356 in the

di recti on shown by an arrow 362 (Figure 13-A), whereby the oscillating
10 nmenber 356 is usually held at an angul ar position shown in Figure
13-A at which. the front end portion of the actuating piece 352 abuts
at the under surface of the flange 298 of the carttidge main body 288.
Accordi ngly, when the electric mot3r-122 is rotated in a predeterm ned
15 direction, the helical nenber 98 is simlarly rotated via t he
rotating shaf tthe4®iasnichd he tiorerofli Suehdriged nntap ihespring ohidt, di scharge
chanber 86 is. tr fer ' T P f sarr s e 1 in
the toner tr ar’fgs'ltrglrrl%ge J%%aﬂr%eéggefo(pﬁfr%rsgegﬁl%%yqt hlg{ a% gﬁl%‘%%ﬁrﬁrﬁ i cal
nmenber 20 98arrPw & ridtiguntheln) tWiktly giesnesy steafthesAIRRAREING 1ot at es,
t he actuati ng prqt. 0N oW | f ¢ ROt ati; fit, 340 acts on
the projectin sl%ﬁgrlt%np%S%gtseojflel ﬁ?ﬂaed%srtgitaflbgt itr?g(e tr?gr{;bly %gg t"fjg oscil]late
the oscill &ti mpering surface 270a and the engaging surface 276, and

_ as can be seen from .Figures 9-A and 10-A, the developing
section 4 is held at the non-operating position with
respect to the supporting section 2.

When the main body_6 of the developing device in

10 this condition is mountéd,detachably-on the main body of
the image-forming machiﬁé,ithe holding member 264 is
disengaged as described below. As shown in Figures 9-A
and 9-B which show the eievéting—lowering member 154 at .
the elevated position and Figures lOfA and, 10-B which
15 show the elevating—loweriﬁg member 154 at fhe lowered

. position, when the main_bo&y'G of the deveioéihg device
is slightly inserted into the opening formed in the front
' base plate 116 and the p;otruding piece 132 prbvidéd in
the development housing 8 is positioned in thé-guide
20 portion 128 of the supporting plate 126 and moved in the
mounting direction shown by arrow 148, the front end _
portions of the pair of supporting pins 120 prbvided in
"the front base plate 116 are reéeived in the pair 6f
receiving depressed'portions 52 defined in the supporting
25 section 2 as shown in Figures 9-A and 10-A at a point of
time when a greater portion'éf the developing section has
been inserted into the main body of the image-forming
machine. At this point of time, it is preferred that the
protruding piece 132 provided in the development housing
30 8 be positioned at a substantially horizontally extending
" part of the guide portion 128, and the holding member 264
be held at the engaging position. By this arrangemént,
the pair of supporting pins 120 can easily be inserted
_ into the receiving depressed portions 52 of the
. 35 supporting section 2. When the main body 6 of the
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member 356 in the directions shown by arrows 362 and 364. 25 Specifically;

Vihen with the rotation of the rotating shaft 340 i.n the direction of
arr.ow 366 (Figure 2), the actuating protrusion 358 acts on the
projecting portion  356a and elevates it, the oscillating nenber 356 is
pivoted in the direction of arrow 364 against the biasing 30 force of the
bi asi.ng spring 360 (Figure 13-B). \Wen the rotating shaft 340 further
rotates and the actuating protrusi on 358 cones out-of the projecting
portion 356a, the oscillating merdger 356 is pivoted in the direction of

arrow 362 by the bhiasing action of the biasing.spri 35...36

front end por@@dﬁlﬁplPHeQQﬁﬁﬁ%iﬁﬁ;ﬁ$§£5§r3§2y%d in

This is the repkenast, Thectsuspending piece 268 of the holding member

Dat e: 264 abuts agaiﬁst a supporting guide member 284 provided
in the opening formed in the front base plate 116

5 (Figures 10-A and 10-B). With the movement of.the main.

e direc :i.oarluncciafI he

body 6 in the direction of arrow 148, the holding member
264 is moved in the direction.of arrow 260 relative to .
the developing section 4 against the biasing force of the
biasing spring 278. As a result, the engagement between

10 the hampering surface 270a of the holding member 264 and
the engaging surface 276 of the supporting section 2 is
cancelled, and the developing section 4 is permitted to
turn toward the operating position. .Preferably; even _
when the engagement'between the hampering surfaeé_??Oa

'15 and the engaging surface 276 is cancelled, the pfotfnding
piece 132 of the development housing 8 is positiened at the
substantially horizontal part of the guide membet:i28 and
by moving the main body 6 of the developing device '
further slightly in the difeetion of arrow-l48, the lower

20 end of the protruding piece 132 moves away from. the
substantially horizontal part of the-guide portion 128.
When the main body 6 ef the'develeping device is further
moved, the front end portion of the shaft member 136
mounted on the rear base plate 118 is received in the .

25 receiving depressed portion 140 formed in the protruding
portion 134 provided in the end wall 68 (Figure 2) of the
development housing 8, and the main body 6 is defachably
mounted on the main body of the image-forming machine.
In this mounted position, one end portion of the main

-30 body 6 of the developing device is supported by the front

 base plate 116 as a result of the supporting pin 120

being positioned in the receiving depressed portion 52,
and the other end portion of the main body 6 is supported
by the rear base plate 118 as a result of the front end

35 portion of the shaft member 136 being positioned within
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- 43 - provided in the supporting shaft 350 collides with the .

fl'ange 298 of the main body 288 (Figure 13-A). The col lision of the
actuating piece 352 results in an inpact on the cartridge main body
288, whereby the blocking of 5 the toner in the carridge main body 288 is
el i m nated and the toner is precisely released.. Furthernore. the toner

- 34 -
the receiving depressed portion 140. The protruding
piece 132 in the development housing 8 is positioned
above the acting portion 158 of the elevating-lowering

~member 154 substantially away from the substantially
S horizontal part of the guide portion 128._'Furthermore,

'~ when the developing device is thus mounted} the claw
portion 58 of the engaging member 60 mogﬁfed on the
supporting section 2 engages part of the.front base plate
116, and the movement of the main body-é of the

10 developing device in the detaching direction of arrow 280
is hampered. It will be easily appreciated by comparing
Figures 9-A and 9-B with Figures 10-A -and 10-B that the
main body 6 of the developing'device can be detachably
mounted on. the main body of the 1mage-form1ng machine

15 when the elevating- lowe; ng member 154 is at the elevated-
position and the lowered position, but that when the maln.;
hody 6. of the developing device is mounted whlle the '
elevating-lowering member 154 is at the eleVated
position, the developing section 4 is held_at the non-

20 operating positioh and when'the main body 6 of the
developing device is mounted while the eie?ating4lower;ng
member 154 is at the lowered position, the developing
section 4 is held at the operating position. When the
elevating-lowering member'154 is at the elevated

25 posifion,'the acting.portion 158 of the elevating-
1owering~member_154 is on the same level as the
substantially horizontal part of the guide portion 128 as
shown in Figures 10-A and 10-B. Accordingly, when the main
body 6 of the developing device is mounted in position,

30 the deveioping section 4 is kept at the.non-dperating
position by the action of the acting portion 158. Thus,
toc bring the developing section 4 to the operating
position, the elevating-lowering member 154 should be
held at the lowered position. On the other hand, when

35 the elevating-lowering member 154 is at the lowered
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remai ning on the inner surface of the main body 288 is al so rel eased.

" Thus, the discharge of the toner within the cartridge main body 288 is
facilitated, and the toner 10 is reliably discharged. The
devel opi ng device in the illustrated enbodi nent is al so constructed
such that unless the cover nenber 304 IS nmounted on the main body 288
of the cartridge, the cartridge cannot substantially be detached from
the 15 cartridge | oading portion 82 of the nain-body ‘6 of the

devel opi ng device. Again, with referegge to Figures 2 and 12, a pair of
supporting protrusions 368 extending downwar dly are provided in the
under surface mfsitieon, thd mwyar@R@omtdenddds aft haec&leMadgastoadi ng

‘portion 82 20 jidhed lddiidatied eubadisarah 1A219"8a0ItME HRMHeN 3249 ks

nount ed vertlcally novably between the pair of suppartin prot rusi ons

368. The engadifif) ¥axffere™y @thddey ingildnggdpther 66‘?‘[ %3‘?’? Aedat ed
movabl y on t herIRROTdd Mbnbedt MY .ONSence, 36§eap&o&rmaumgpbleaeamaag cl aw

portions 374 25 AU Jrlitholtihg B $2°md0RAS W emanTa1Y a108g
the other end portion 128a of the guide portlon 128 just
prior to mounting the main body 6 in position. When by
_this movement, the main body 6 is mounted in position,
the developing section 4 is held at the operating

10 position. The developing device further has the
following feature.. The .developing section 4 is held at
the non-operating position when the main'body;6 of the
developing device is to be mounted in position.or more
specifically the protrudlng piece 132 moves the

15 . substantially horlzontal part of the gulde portlon 128
while the elevating- lowerlng member 154 is at the - S

,elevated or lowered position. Accordlngly,:the developeri :
held on the magnetic’ brush mechanism 12 does not . ;k -
substantially act on the photosen51t1ve materlal prov1ded

20 on the rotating drum 42, and damage of the photosen51t1ve .
material during mounting of the developing device 6 can be-
reliably prevented. ' o o

In the illustrated embodiment,'when_the-main body 6
of the developing device is detached from the main body;;

25 of the image-forming machine, the holding member 264 is
held at the engaging position'in the manner to be
described below. When.fhe“engagement of the engaging
member 60 is cancelled and the main body 6 of the
developing device is moved in the detaching airecﬁion;

30 the holding member 264 is moved in the direction of arrow
148 relative to the development housing 8 by the action of the
biasing spring 278. When the main body 6 of the.
developing device is moved slightly in the direction of
arrow 260, the hampering surface 270a of the holding

35 member 264 and the engaging surface 276 of the supporting
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qaip\ﬁogy portion 372. A biasing spring menber 378 is interposed
" beét ween an engagi ng nenber 376 attached to the | ower end of each
supporting protrusion 368 and the nmain body portion 372. The biasing
spring 30 nenber 378 elastically biases the engagi ng nenber 370
upwardly. If desired, instead of the above arrangenent, it is also
possi ble to provide the engagi ng nmenber 370 integrally in the flange 326
and forma slit in the joining part between the flange 326 and the
engagi ng 35 nenber 370, and thus pernii® the pair of engaging claw
' section 2 come into engagement with each other because
the developing section 4 is at the non-operating position
(as shown in Figﬁres 9-A and 1048), {when the elevating-
lowering member 154 is at'the elevated position, the
5 developing section 4 is kept at the noﬂ—operating position}'
and as shown in Figures 10-A and 10-B, when the
elevating-lowering member 154 is at the lowered position,
the developing section 4'is brought from the operating
position to the non-operating position incident to_fhe

10 movement of the main body 6 of the developing device in the
direction of arrow 260). Then, the holding membér 264
abuts against the hampering member 282 provided in the
development-housing 8 and is thus held at the engaging
position as shown in Figure 9-A or 10-A. Accordingly,

15 even when the main body 6 of the developing device is
detached from thé_main'body of the imagerforming machine, -
the holding member 264 is held at the engaging positibn_-.
and the developing section 4 continues to be held at the
non-operating position. When the main body 6 of the

20 developing device is further moved, the pair of
supporting piﬁs 120 get out of the receiving depressed
portioné 52 of the supporting section 2. 1In the
'illustrated embodiment, after one connecting terminal 56
mounted on the_supporting section gets ou¥ of the ther

25 connecting terminal 119 moun ted on.the front base plate :
116, the supporting pins 120 come out of the receiving'
depressed portions 52. This ensures disconnecting of fhe
grounding of the electric motor 122 after the power
supply. for the main body 6 of the developing device is:

30 turned off. In this regard, when the main body 6 of the
developing device is to be mquhted, the connecting
terminals 56 and 116 are connected to each other after
the supporting pins 120 have been received in the
depressions 52. Hence, by moving the supporting section

35 2 in the axial direction of the supporting pins 120, the
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- 44 - ‘portions 374 to ntve vertically by the elastic deformation

of the main body portion 372 of the engagi ng nmenber 370. On the other
“hand, a -pair of notches 380 corresponding to the pair of engaging claw
porfions 374 of the engaging 5 nenber 370 are provided in the two side
end portions of the flange 298 in the cartridge main body 288. The
pair of notches 380 extend inwardly from both side ends of the

fl ange 289 and define receiving portions for recei vi ng t he engagi ng
claw portions 374. As shown in Flgur% 2, not ches 382 t hrough which the
engagi ng claw portions 374 of the anaglng menber 370 can pass are
formed in the flaNg&nnect3dq Qfe e Lay tyd dge haadiare QQﬂthQVSZOnnecteo
Now, with reference to Figures_ 14-A to 14-C Th op rgglo S pf oadlng
and det achi ng (e 6@ OGS -maiipen chereafter the maid Do -

developing device is further moved in the direction of

arrow 260, the main body & of the developing device is

An

detached exactly from the main body of the image-forming

machine.

Now,'with reference to Figures 11 and 12 in

conjunction with Figure 2, the toner cartridge and

(]
o

related element will be described.

Mainly with reference to Figure 11, the illustrated
toner cartridge 88 has a square-columﬁar main body 288. "The
main body 288 has ‘an upper wall 290 having a toner supply
openlng 292 (Flgures 14 A to 14-C) defined therein.

15 After £illing ;oner,” ‘the toner supply opening 292 is
- clesed by a closure 294. The lower end portion of the
. main body 288 is funﬁel—Shaped and a toner diseharée
opening 296 (Figures'l4fA'to 14-C) is defined at its
lower end. In the illustrated embodiment, a rectangular
20 £flange 798 is lntegrally provided at the lower end (the
opening part of the toner q1seharge opening 296) of the
main body 288. By applying a flexible sheet material 300
to the under surface of the flange 298, the foner
'discparge opening 296 of the main body 288 is
25 substantially sealed up. To make detachment of the sheet
material 300 easy, its one end portion is bent upwardly
and bonded to the upper surface of the flange 298.
Accordingly, the sheet material 300 can be easily
stripped from the flange 298 by removing its one end
30 portion bonded to the upper surface of the flange 298 and
pulling it in the direction shown by an arrow 302.

The toner cartridee 88 further includes a cover
member 304 for closing the toner discharge opening 296 at
the time of detaching the main body 288 of the toner.

35 cartridge from the main body 6 of the developing device.

This is the replacament sheel

Daie: ‘ 3 JAN m



15 body 288 will be described. - In | oading the main body 288 on

t he cartridge | oadi ng portion 82, both side end portions of the flange
298 "are positioned in the pair of guide grooves 334 defined in the
cartridge | oading portion 82 and noved in 20 the |oading direction shown
by arrow 320 (Figure 14-A). As a result, the two side end portions of
the flange 298 are guided by the pair of guide grooves 334 and the nmain
body °~ 288 is positioned at the | oaded position shown in Figure 14- A
(by the abuttina of the left end in Frgire 14-A of 25 the flange 298

agalnst t he endTM@|LlﬁﬁgérQEe&hgogHEdﬁemDercgﬁgr §3%eaEg? ugg@gﬁggég%tthe

mai n body 288 beyond i | oaded position 1s hanpere as
shown in F|@%FéeiﬂoﬂﬂlﬂﬁetBaFFethéHgagfnghéléwﬁﬂsﬁtr8ﬁ538¢4 of t he
engagi ng nenbergSdPe P3S& sbfeyghstb@en%s}heécé@alég L..@r wed kRgkhepd! ange
326 ‘and prOJect into the notches 380 formed in. fhe flange 298 of the

cartridge main POEYI2BB, Ohnfhe lpRIefPEpfyCeAgaBRAWAENPPERL Sbfiet prds
flange 298. 5 Asoshen® covep megbee 364 A, Bh@c@ngagengoﬁEQWbmgéhaeaé 374 are

opening 296 of the main body 288 can be closed by
positioning the two side end portlons of the flange 298
in the depressed portions 306 of the cover member 304 and
moving the cover member 304 relatively in the direction

10 shown by an arrow 368 (Figure 14-B) as shown in Figure
14-C. Incidentally, as.showﬁ in Figures 11 and 14-C, a
stop piece- 310 for reliably hampering the movement of the
cover member 304 in the direction of arrow 308 when the
cover member 304 has been mounted in position on the

15 flange 298 is preferably provided in the cover member
304. | N

In the illustrated embodiment, the toner cartridge

is constrﬁcted such that the cover member 304 cannot be
substantially moved in the detaéhing direction when it

20 has been mounted on the flange 298 of the main body 288
of the toner cartridge. Specifically, as Shown in
Figures_ll and 144C,'de;aching movement hampering means
312 is provided in the flange 298 and the cover member
304. The illustrated detaching movement hampering member

25 312 is comprised of a combination of a hole 314
(constituting a depresséd portion) formed in the flange
298 and an engaging projecting portion 216 formed in the
cover member 304. -The engaging projecting portidn 316 is
inclined downwa;dly in the mounting direction of arrow

20 308 at its .forward part in the mounting direcrion, but
substantially projects vertically at i:ts rear end in the
mounting direction. Hence, when the cover member 304 is
moved in the direction of arrow 308, the hole 314 and the
engaging projecting portion 316 are engaged with each

35 other by the elastic deformation of the flange 298 and
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subsiantlally vertical at the front end and inclined 35 dowwardly toward
"their rear end when viewed in the ' -
45 - " loading direction or arrow 32[err]. Hence, when the engaging
claw portions 374 come into encagenent with part of the flange 298, the
novenent of the cartridge main body 288

the engaging projecting portion 316. After the hole 314

and the engaging projecting port ion 316 have come into

engagement, it is substantially lmp0551ble To move the

engaging prbjecning portion 316 and thereforé, the cover

5 member 304, in & direction opposite to the direction

mentioned above. If desired, it is possible to provide
the engaging prorruding portion in the flange 298 and the
receiving depressed portion in the cover member 304
contrary to the above embodiment.

10 In the illﬁstrated embodiment, the cover member 304
is constructed such that when it is not used, it is
detachably mounted on one 51de wall 318 (the rear side wall
as viewed in the mounting dlrectlon of the cartrldge maln
body 288 shown by an arrow 320 in Figure 14-A) of the

15 main body 288 of the toner caitridae. A pair of L- shaped
supporting protrusions 322 spaced from each other are
provided in the side wall 318 of the main body 288. Each
of the supporting protrusions 322 extends vertically and
has a projecting portion adapted to be bositioned-in_the

20 depressed portion 306 of the cover.member 304. A stop

‘piece 324 is provided in the lower end portion .of the
side wall 318. Hence, as shown in Figures 1l and 14-A,
the cover member 304 is detachably mounted on the side

~ wall 318 of the main body 288 by positioning the

25 projecting portions of the supporting protrusions 322 in
the depressed portion 306 of the cover member 304 and
moving the cover member 304 downwardly. Upon mounting,
the lower edge of the cover member 304 in Figure 14-A
abuts against the stop piece 324 and is held in the state

30 shown in Figure 1i-~A. 1In this mounted stété; the upper
end portion of the cover member 304 projects slightly
upwardly from the upper wall 290 of the main body 288 of
the toner cartridge. By holding the projecting uppef end
portion and moving it upwardly, the cover member 304 can

35 be easily detached from the side wall 218. Incidentally,
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.i.n the detachina direction of arrow 384 (Figure 14-B) is 5 prevented and

unl ess the cover menber 304 is nount ed, the cartridge nmain body 288
cannot be det ached. Then, part of the sheet material 300
‘bonded tq the flange 298 in the cartridge nmain body 288 is peeled and
10 pulled to detach it conpletely fromthe flange 298. As a resul t,
the toner discharge opening 298 of the cartridge mai N body 288 is
exposed, and the toner in the cartridge. mai n body 288 is discharged
into the toner discharge chanber_ &g through the toner discharge opening
296. 15 .. On the other hand, to detach the cartridge main ?ody 288
fromthe cartritddd Ho®® MFEIHY 1Y oFPBDREC iR T oWRRT the nedifiet MRP et Hthed

fromthe sidema® be3d8apedlirts Idd mdunted tdre €ioe tfidigge NBOH HPIYhe88 i s

i nserted between the . flange 326 of the cartridge Loading portion 82 and
{he. 20 11 angBe3gaoar st RESANTE T Sae M HVSHETh 1 R8 “h0: GLP cbitien of

arrow 208 as &araagembetpositt iign sdwewsary to dtgre ecHel-ddvex Thenpaw epent
of the cover QﬁgHthgoéartridge 88 is-in use. (Furthermore, in this
arrangement, to prevent substantial engagement between
the hole 314 of the flange 298 and the engaging
projecting portion 316 of the cover member 304, it is
necessary to cover the hole 314 substantially by applying
10 the sheet material 300 to at least the under surface of .
the flange 298). ' '
| Mainly with reference to Figures 2 and 12, the
cartridge loading portion 82 of the main body 6 of the
developing device into which the cartridge main body 288
15 is loaded detachably has four side walls and is nearly
cylindrical, and a nearly reétangular flange 326 is
provided at its upper end. A seal member 328, sﬁch as a
sponge, capable of being elastically deformed is bonded
to the inner circumferential part of the flange 326. A
20 gui&e cover 332 is attached to the outer circumferential
part of the flange 326 by means of a securing sérew 330.
The guide cover 332 define a pair of guide grooves 334
extending in the loading direction of the cartridge main
body 288 in cooperation with the flange 226 at both side .
25 portions. At nearly the central portion of the guide
- cover 332 is formed a nearly'semicircular opening 336
opened at one end {(on the loading side of the main body
288). In qrder to permit easy loading of the cartridge
main body 288, it. is preferred to enlarge the openiﬁgs of
30 the guide grooves 334 by upwardly inclining one end '
portion ot the guide cover 332 at both iis side portions
in a direction opposite to the loading direction of the
cartridge main body 288 shown by arrow 320. A rotating
"shaft 340 is rotatably mounted on one side wall 338 (the
35 side wall located at right bottom in Figure 2) of the
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beyond this position can be hanpered by the abutting of the stop piece
310 provided in the cover nmember 304 25 against the right end of the
flange 298 in Figure 14-B). Si nce the -engagi ng claw portions 374 are
inclined upwardly in the | oading direction shown by arrow 308, the

I nsertion of the cover nenber 304 is permtted. Wth the novenent of
the cover nenber 304 in the loading 30 direction, the engagi ng nenber 370
is noved downwardly agai nst the biasing force of the biasing spring
378. When the cover nenber 304 coyers the under surface of t he

fl ange 298, the pair_of engaging claw portions 374 move fromthe

not ches 380 tocﬁéFﬁ+@9%D%%#&*R°0?°¥hé°@582ca;???d@%dnﬁ?ﬁtbSBy 8¢ n the
det achi ng dlreﬁét@ﬂxﬁ@OMMaft 340 projects outwardly through the side

wall 338, and this projecting end portion is drivingly
connected to an output shaft 342 of the eléctric motor

5 122. In the illustrated embodiment, a receiving
depressed portion 344 is provided in one -end portion of
the rotating shaft 340 and an engaging pin 346 is '
proﬁided in the output shaft 342. By inserting the
éngaging pin 346 into the depressed portion 344, the

10 rotating shaft 340 is drivingly connected to the output
shaft 342. The other end portion of the rotating shaft
340 projects inwardly *hrough the side wall 338 and the
‘helical member 98 of the toner transfer means 34 is
connected to this inwardly projecting end portion of the

15 rotating shaft 340 (see Figures 13-A and 13-B). In
relation to the rotating shaft 340, discharge
facilitating means 348 is provided in order to increase
the discpargeability of the toner in the cartridge main
body 288. With reference to Figure 13-A also, the

20 illustrated discharge facilitating means 348 .is equipped
with a supporting shaft 350 (which extends substantially
vertlcally with respect to the rotating shaft 340)
supported rotatably between the fac1ng end walls of the
cartridge loading portion 82. An actuating piece 352 is-

25 attaéhed to an intermediate part of the supporting sharft
350 by means of a securing screw 354, and an oscillating
member 356 is attached to its one end portion located
within the toner discharge chamber 86. The oscillating
member 356 projects outwardly through an opening 357

30 formed in the side wall 338 and a projecting portion 356a
.extending.upwardly of the rotating shaft 340 is provided
at the free end portion of the oscillating member 356.
On the other hand, an actuating protrusion extending.
radially outwardly is provided on the peripheral surface

35 of the rotating shaft 340, and this actuating protrusion
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- 46.- by arrow 384. \Wen the cover 'nenber 304 is so nounted, . t he

toner di scharge opening 296 of the cartridge main body 288 is cl osed by
the cover nenber 304, and its engagi ng projecting portion 316 is
positioned in the hole 5 314 fornmed in the flange 298. Thus, the
nmovenent of the cover nenber 304 in the detaching direction with
respect to the cartridge nmain body 288 can be prevented.

Thereafter, the cartridge main body 288 is noved in - the detaching
direction of arrow 384 together with th® t0 cover nenber 304. As a
(rjgtsgl:}]éda\?\hislhce) i Blsnl_sFla uarpete%4 t%’ act c}nhgch%arpg:%lj%%%ig%l %o%otdflonz%%é%a%fbe

the oscillating member 356. In the illustrated
- émbodiment; a biasing spring 360 is attached to the

oscillating member 356. One end portion of the biasing

5 spring 360.is engaged with the oscillating member-356 and
its other end portion is engaged with part of the
cartridge loading portion 82. The biasing spring 360
biases the oscillating member 356 in the direction shown
by an arrow 362 (Figure'l3-A), whereby the oscillating

10 member 356 is usually held at an angular position shown
in Figure 13-A at which. the front end portion of the
actuating piece 352 abuts at the under surface of the
flange 298 of the cartridge main body 288. Accordingly,
when the electric motor 122 is rotated in a predetermined

15 direction, the helical member 98 is similarly rotated via
the rotating shaft 340, and the toner discharged into the -
toner discharge chamber 86 is transferred in the _ '
direction of arrow 9% (Figure 2) in the toner transfer
chamber 32 (Figure l):by the action of the helical member

20 98. Furthermore, when the rotating shaft 340 thus
rotates, the actuating protrusion 358 provided in the
rotating shaft 340 acts on the projecting portion 356a of
the oscillating member 356 to oscillate the oscillating
member 356 in the directions shown by arrows 362 and 364.

25 Specifically, when with .the rotation of the rotating
shaft 340 in the direction of arrow 366 (Figure 2}, the
actuating protrusion 358 acts on the projecting portidn
356a and elevates it, the oscillating member 356 is
pivoted in the direction of arrow 364 against the biasing

30 force of the biasing spring 360 (Figure 13-B). When the

'~ rotating shaft 340 further rotates and the actuating |

protrusion 358 comes out of the projecting portion 356a,
the oscillating member 356 is pivoted in the direction of

_ arrow 362 by the biasing action of the biasing spring

35 360, and the front end poftion of the actuating piece 352
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tooner di scharge opening 296 is being covered with the cover nmenbher 304.
Even when the toner is present in sone .amount wWithin the cartridge main
body 288, it does not 15 scatter outside. VWil e the invention
has been described with regard to one enmbodi ment of the devel opi ng
device constructed in accordance with this invention, it should be
understood 20 that the invention is not limted to this specific

enbodi ment, and various changes and nodifications are - possi bl e wi t hout
departing fromthe scope of the " invention as described and cl ai ned

her ei n. For- exanple, in theiRBustrated embodi nent, the 25

_mechani snms rel a kBGlégdtQﬁ QQ&eEuBBGQQHnﬁoéhQE% §§§CEb§§dces #Wt hpggard
to an enbodi nen n which the cartridge main d Into
one end portlonféﬁnﬂﬁezaéveFoﬁhﬁgma’n §€6ﬂ|8ﬁ84(5ﬁgﬁﬁé déve”oplngedeV|ce 6.

This is not cbimiéabhver BAveHBkuatifgypsaBebgsequakly :apphi ad tRpakt
on the cartridge main body 288, whereby the blocking of
5 the toner in the carridge main body 288 is eliminated and
the toner is preciseiy released. Furthermbre._the'toner
remaining on the inner surface of the main body 288 is
also released. Thus, the discharge of the toner within
the cartridge main body 288 is facilitated, and the tconer
10 is reliably discharged. '
The developing device in the illustrated embodiment
is also constructed such that unless the cover member 304
is mounted on the maln body 288 of the cartridge, the
cartrlage cannot substantlally be detached from the
15 cart idge loadlng portion 82 of the main body 6 qf the
‘developing device. 'Again, with reference to Figures 2
and 12, a pair of supporting protrusions 368 extending
downwardly are provided in the under su;facé of the
flange 326 provided in the cartridge: loading portion 82
20 in the illustrated embodiment. An engaging member 376 is
mounted'vertically movably between the pair'of supporting
protrusions 368. The engaging member 370 has a main body
portion 372 mounted movably on the supporting protrus;ons
368 and a pair of enqaalna claw portions 374
25 provided respeculvely in the oppos;te ends of the
main body portion 37Z. A biasing spring member
378 is interposed between an engaging member 376'
attached to the lower end of each supporting protrusion
368 and the main body portion 372. ‘The biasing spring
‘member 378 elastically.biases‘the engaging membeﬁ 370

| V]
f=]

upwardly. If desired, instead of the above arrangement,
it is also possible to provide the engaging member 370
integrally in the flange 326 and form a slit in the
jo;ning part between the flange 326 and the engaging

35 member 370, and thus permit the pair of engaging claw
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30fﬂénbodinent in which the cartridge main body, is | oaded detachably

I'n the toner hol ding chanber of the devel opi ng devi ce.
Furthernore, in the illustrated enbodi nent, one devel opi ng device is
det achably nounted around the 35 rotating drum42. |f desired, for
monocol or copying of a -47-

- 44 -

partions 374 to mcve vertically by the elastic deformation
of the main body portion 372 of the engaging member 370.
On the other hand, a pair of notches 380 corresponding to
the pair of engaging claw portions 374 of the engaging
5 member 370 are provided in the two side end éortions of

‘the flange 298'in the cartridge main body 288. The pair
of notches 380 extend inwardly from both side ends of the
flange 289 and define receiving portions for receiving
the engaging claw portions 374. As shown in Figure 2,

10 notches 282 through which the engaging claw portions 374

of the engaging member 370 can pass are formed in the flange

326 of the cartridge loading portion 82.
Now, with reference to Figdresll4-A to 14~C, the
operations of loading and detaching the cartridge main
15 body 288 will be described. '
In loading the main body 288 on the cartridge
loading portion 82, both side end portions of the flange
298 are positioned in the pair of guide grooves 334
.defined in the cartridge loading pértion 82'ahd moved in
20 the loading direction shown by arrow 320 (Figure 1l4-A).
As a result, the two side end portions of the flange 298

are guided by the pair of guide grooves 334 and the main bod

288 is positioned at the loaded position shown in Figure
14-A (by the abutting of the left end in Figure 14-A of
25 the'flange.298 against the end wall 332a of the guide
cover 332, the movement of the main body 288 beyond the
loaded position is hampefed). As a result, as shown in
Figure 14-A, the pair of engaging claw-portions_374.of
. the engaging member 370 pasé through the notches 382
30 formed in the flange 326 and project into the notches 380

‘formed in the flange 298 of the cartridge main body.288, and

are reliably engaged with part of the flange 298. As shown
in Figure 14-A, the engaging claw portions 374 are
substantially vertical at the front end and inclined

35 downwardly toward their rear end when viewed in the
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nul tiplicity of colors, two or nore devel opi ng devices may be det.achably .

rount ed around the rotating drum 42, as described, for exanple, in the
speci fication and drawi ngs of Japanese Patent 5 Application No.
235929/ 1986. : _ -48 -

- 45 -

loading direcﬁion of arrow 328. Hence, when the engaging
‘claw portions 374 cdme into sngagement with part of the
flange 298, the movement of the cartridge main body 288
in the detaching direction of arrow 384 (Figure 14-B) is
S prevented, and unless the cover memper 304 is

mounted, the cartridge main body 288 cannot
be detached.

Then, part of the sheet material 300 bonded to the
flange 298 in the cartridge main body 288 is peeled and

10 pulled to detach it completely from tﬁg flange 298. As a’
result, the toner diséharge opening 298 of the cartridge
main body-288 is éxpoSed,-and the toner in the ‘cartridge
main body 288 is discharged into the toner discharge
chamber 86 through the toner discharge opening 296.

15 On the other hand, to detach the cartridge main
body 288 from the cartfidge loading portion 32, the cover
member 304 detached from the side wall 318 (Figure 11) of
the cartridge main bo&y.288 is inserted between the
flange 326 of the cartridge loading portion 82 and the

20 gZlange 298 of the main.body 288 and moved in the

irection of arrow 208 as far as the position shown in

1 Q.

igure 14-B. (The.mpvement of the cover member 304
beyond this position.can be hampered by the abutting of
the stop piece 310 provided in the cover member 304

25 against the right end of the flange 298 in Figure l4-8).
Since the engaging claw portions 374 are inclined ‘
upwardly in the loading direction shown by arrow 308, the
insertion of the cover member 304-is permitted. With the
movement of the cover member 304 in the loading

30 direction, the engagihg mémber 370 is moved downwardly
against the biasing force of the biasing spring 378.
When the cover member 304 covers the under surface of
the flange 298, the pair of ehgaging-claw portions 374
move from the notches 380 to permit movement of the

25 cartridge main body 288 in the detaching direction shown
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CLAI M5 1. A cartridge/ cover nmenber conbination for nounting to an

i age devel opi ng device of an i mage form ng machi ne, sai d conbi nation
conpri sing; a cartridge(88) for cont ai ni ng toner and having a
t.oner discharge opening (296), the cartridge(88) being selectively
detachabl y mountable on a nmain body (6) of the devel oping device to enable
sai d toner discharge opening (296) to align with a toner inlet opening of
t he mai n body(6) wher eby t oner may be supplied

- 46 -
by arrow 384. #When the cover member 304 is so mounted;
the toner discharge opening 296 of the cartridge main
body 288 is closed by the cover member 304, and its
engaging projecting portion 316 is positioned in the hole
5 314 formed in the flange 298. Thus, the movement of the
cover member 304 in the detaching direction with respect
to the cartridge main body 288 can be prevented.
Thereafter, the cartridge main becdy 288 is moved in
the detaching direction of arrow 384 together with the
10 cover member 304. As a resuit, as shown in Figure 14-C,
the cartridge main body 288 can be detached while its
"toner discharge opening 296 is being covered with the
cover member 304. Even when the toner is present in some
amount within the cartridge main body 288, it does not
15 scatter outside. ’ - ' | ' B
While the inventioﬁ has been described with regard
to one embodiment of the developing device constructed in
aqcordance with this inVeﬁtion, it should bé understood
20 that the invention is not limited to this speci:ic
- embodiment, and various Changes and modifications &re
possible withourt depérting from the scope of the
invention as described and claimed herein;
_ For example, in thé illustrated embodiment, the
25 mechanisms relating to the cover member 204 are described
with regard to an embodiment in which the cartridge main
bodv 288 is loaded into one end portion of the develcping
section 4 of the.developing device 6. This is not
limitative, however. They can be equally épplied to an
30 embodiment in which the cart-idge main body is loaded
detachably in the toner holding chamber of the developing
device. -
Furthermore, in the illustrated embodiment, one.
developing device is detachably mounted around the

35 rotating drum 42. If desired, for monocolor copving of &
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‘therethrough fromsaid cartridge (88) to the main body; the _
cartridge(88) having - a recei vi ng portion (380)- for receiving an
engagi ng nenber (370) of the main body (6) when said cartridge (88) is
mount ed on said main body (6) to thereby prevent renoval of said
cartridge(88) fromsaid main body (6); and a cover nenber (304) for
sel ectively bl ocking said toner discharge opening (296); :
characterised in that said cover nmenber (.304) is selectively renovably
mount abl e on the cartridge (88) for ré&l®asing said engaging
: multiplicity of colors, ) :
two or more developing devicés‘may be detachably mounted
around the rotating drum 42, as described, for example,
in- the specification and drawings of Japanese Patent

5 Application No. 235929/1986.
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menber of the main body from said receiving portion of the cartridge to
eénable the cartridge to be detached.from said nmain body (6). 2. A
conbi nation according to claim1, wherein said receiving portion conprises
an aperture (380) in a flange portion (298) adjacent said toner discharge
opening (296). :

-48 -

CLATIMS
1. A cartridge/cover member combination for mounting to an

image developing device of an image forming machine, said combination

comprising;
a cartridge(88) for containing toner and having a toner
discharge opening (296}, the - cartridge(88) being selectively

detachably mountable on a main body (6) of the developing device to
enable said toner discharge opening (296) to align with a toner inlet
opening of the main body(6) whereby toner may be . supplied
therethrough from said cartridge (88) to the-main body;

thg cartridge(88) having a receiving portion (380) for
receiving an engaging member (370) of the main. body (6) when said
cartridge (88) is mounted on_said main body (6) to thereby prevent
removal of said cartridge(88) from said main body (6); and

a cover member 6304) for selectively blocking said toner
discharge Bpening (296) ;

characterised in that said cover member - (304) is selectively
removably mountable on the cartridge (88) for releasing said engaging
member of the main body from said receiving portion of the cartridge

to enable the cartfidge to be detached from said main body (6).

2. A combination according to claim 1; wherein said receiﬁing
portion comprises an aperture (380) in a flange portion (298) adjacent

said toner discharge opening (296).'
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- 49 - 3. A conbi nation according to claim1 or 2, which further
conpri ses detachi ng novenent hanpering neans (314, 316) provided on said
cartridge (88) and said cover nenber for preventing detachnment of the
cover nmenber (304) fromthe cartridge after the cover nenber (304) has
been nmounted on the main body of the cartridge (88).

- 49 -

3. A combination according to claim 1 or 2, which further

Ea comprises detaching mo&ement hampering means (314,316) provided on
said cartridge (88) and.said cover member for preventing'detachment of
tHe_éover member (304) from the cartridge aftgr the cover member (304)

has been mounted on the main body of the cartridge. (88).

* < L M s * .
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DESCRIPTION

DEVELOPING DEVICE _
This invention relates to a developing device which

can be applied to an image-forming machine such as an

electrostatic copyving machine and an electrostatic

printing machine.

Image-forming machines such as an electrostatic
copying machine are equipped with a developing device for
developing the resulting latent electrostatic image 10 a
tonéf image. Generally, such a developing device is |
adapred to be mounted and detached on and from the main
body of the image-forming machine to-facilitate
maintenance of the developing device itself, or to enable
the developing device to be replaced in the case of
monocolor copying (see, for example, Japanese Laid-Open
Patent Publication No. 229072/1985). _

A conventional developing device such as the one
disclosed in the above-cited Japanese Laid-Open Patent
Publication No. 229072/1985 is of such a structure as can
be mounted detachably on the image-forming machine by
moving it verticélly. Because of this structure, the
mounting and detaching operations of the developing
device are not easy. Furthermore, since a space should
be provided in the main body'of the image-forming machine
for mounting and detaching the developing device, the.
image~-forming machine increases in size.

There also exists a developing device of the type
which is mounted movably between an operating position
near an electrophotographic material at which position a
developer in the developing device acts on the
electrophotographic material and a non-operating position
away from the electrophotographic material at which
position the developer does not substantialiy act on the
electrophotographic material, and which is brought to the

-



