"TONER CARTRI DGE" The present invention relates to a toner cartridge for
use in an imge form ng apparatus of the type having a devyel oping unit *for
devel oping a latent 5 image electrostatically forned gn a.photocanductive
elenent or simlar inmage carfi-er by using a deve{opér,:.of.‘toner,.:and usi ng
a toner cartridge which is filled with a toner '‘and | oaded i-n the devel opi.ng
unit. In an inmage form.ng apparatus of the type 10 descri bed i ch _may, for
exanpl e, be an el ectrophot o- graphic-cqﬁier, printer or facsied k 4 -
a toner stored in a developing unit is tonsumed every tine an inmage is—
formed and, in due course, the ,sup v AEScERP! eted. A toner cartridge
filled wth a toner has 15 cust ot Ty & ded in the devel opi ng unit
in order to supply- the oS fﬁ@gggiogorgiggggetgcgu%3#%fnunpulations :
for such toner supply, e 1nage tormng apparatus 1s usually constructed
to sense {hecshage PHPusL id AR ihdgs NEcfRYRFORPPE rats &Kl €hepl ay the
shortage 20 on a“display, thereby urging one td supply toner. Specifically,
one is urggget Rakdiy & IdreEasingn@ii€acdri dgeedopinben et fresh toner
cartridge 1n the developing unit. The prior art apparatus, however,
provi des Pmage eledtroststicxlliyntormed oonhat phbtocpadatairivies expected to
execute after dismunting the used toner cartridge or

element or similar image carrier by using a developer, or

toner, and using a toner cartridge which is filled with a
toner and loaded in the developing unit.
In an image forming apparatus of the type

10 described which may, for example, be an electrophoto-
graphic copier, printer or facsimile machine, a toner
stored in a developing uhit is consumed éyery time an
image is formed and, in due course,.the supply becomes
depleted. A toner cartridge filled with a toner has

15 customarily been loaded in the developing.unit in order to
supply the toner as needed. To promote accurate | Q;
manipulations for such toner supply, the image forming
afparatus is usually constructed to sense the short supply
of toner in the developing unit and display the shortage

20 on a display, thereby urgihg one to supply toner.
Specifically, one is urged to remove the used toner
cartridge and then locad a fresh toner cartridge in the
developing unit. |

The prior art apparatus, héwever, provides no

25 visible instructions as to what the operator is expected

to execute after dismounting the used toner cartridge or

after mounting a fresh ﬁoner'cartridge. This often



after nounting a fresh toner cartridge. This often -2- perpl exes the
operat or concerning the kind of work which should be dpne.’after the renoval
or insertion of a toner cartridge. Mreover, it my occuk ithat: after '
mounting a fresh toner cartridge by a troubl esome nmani pul ati on one 5
forgets an expected nmani pul ation for feeding the toner to the devel opi ng
unit, i.e., the inmage form ng operation continues w thout the toner being,
suppliggjat all. Summary of the Invent4dan 4t is therefore an object of the
present—™10 invention to provide a toner cartridge for use with an i mge
form ng appeerplexesicthe hoperatyoneconreeningt the kdndr ofupmnk mhiaguence
without fail. In accordance with the present invention, we provide a toner
cartri dge tshald om\dgng abter ctheremovsl i gugénserkiog fh@ dtanex o
supply toner to the apparatus -to develop a | atent inmage el ectrostatically
formed on fRTHEAIRar rf@Feover, chl thraYigRCeBHpEhatngftamapnteing a

accommodat i the toner; a shutter nounted on an openi,ng_which is fornmed 20
t hr ough saitg‘gﬁhf"?’b?r rfb%rea\"l’é#g? ?PY:&e?r%%1?§°ﬂﬁcgéﬁﬁpg‘&iad:’(ﬂfbrﬂ%; and

5 forgets an expected manipulation for feeding the toner to
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the developing unit, i.e., the image forming operation

:\2 continues without the toner being supplied at all.

Summa of.the Invention
It is therefofe an object of the present
10 invention to provide a toner cartridge for use with an
image forming apparatus such that aﬁyone can execute a
toner supplying sequence without fail.
In accordance witﬁ the présent invention, we
provide a toner cartridge to be removably mounted on an
15 image forming apparatus to supply toner to the apparatus
to develop a_latent image electrostatically'formed on an
image carrier, the cartridge comprising:
a body for accommodating the toner;
a shutter mounted on an opening which is formed
20 through said body for movement to cover and to uncover
said opening; and
an actuator provided on said shutter for
actuating a shutter sensor which is mounted on said image

forming apparatus for sensing opening of said shutter.

E



an actuator provided on said shutter for actuating a shutter sensor which
is nmounted on said image form ng apparatus for sensing opening: of said.
shutter. -3- Brief Description of the Drawi ngs The above: and ot her

obj ects, features and advantages of the present invention w.ll:.becone nore
apparent fromthe follow ng detail ed description, taken 5 with the
acconpanying drawi ngs, in which:- Figure 1 is a sectional side elevation
schematically showi ng an i mage forning apparatus (a copier) with which the
toner cartridge of the present inveftPofM is to be used; Figure 2 1s a
perspective view of the copler shown in Flgure 1, Figure 3 is a perspective
view of a |id whicH roFREES PO 2 o e copler and an
internal 5 arrange ortion’ Wﬁ'Ch is

|
uncovered by the I g’&fflee tg’a§e&m%%51lsn'5|e HeS2 R of a

advantages of the present invention will become more

apparent from the following detailed description, taken
5 with the accompanying drawings, in which:-
Figure 1 is a sectional side elevation
schematically showing an image forming apparatus (a
copier) with which the toner cartridge of the present

invention is to be used:;
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developing unit installed in the copier; Figure 5 is a perspective view of
a toner” 10 cartridge of the illustrative enbodi nent; Figute 6;is:a
sectional sidé elevation of an arrangenent around the:torier cartridge inlet
portion, in which a microswitch constituting a shutter:.sensor:and its
associ ated construction are"onmitted; and 15 . Figure 7'is a

~sectional side elevation showi ng an arrangenent provided in the innernost
part of the copier with respect to an i-ntended direction of cartridge
i nsertron. DESCRI PTI ON OF THE PREFERFED EMBODI MENT Referring to Fig. 1

of the drawi ngs, an iJmge fqQrmning apparatus, .S show which is

i npl emented as an el E&Pg’&?n c}gsr%) %%’b‘?%‘v%y"i‘hﬁv 82 gp‘e'&?mre. As
shown, the ek, h opi.er body 100 and an ADF (Automatic Docunent
Feeder) 1 aﬁBQP ?? %3 nrgbadn the top of the copier body 100. The ADF 1

feeds sheet docunent 4Rty G Zaogi;égfsbéé’étf\?%}éﬁﬁ dgieaoifié‘ Phlidh is

docunments toward a glass platen one. cunent reaching the
glass 10 mehAtea éni & ddoteredvey WX e lCopfer CARANEH §ALERRaADE 1 Or toO

be di scharged onto either one of trays 3 and 4. On reaching the gl ass
platen 2, abhrargement! ofsa Rundi loartrtidgeainTleypdrtioht which is
uncovered by the 1id; "
S/ Figure 4 is a sedtional side elevation of a
developing unit installed in the copier;
- Figure 5 is a perspective view of a toner .
10 cartridge of the illustrative embodiment;

Figure 6 is a sectional side elevation of an
arrangement around the toner cartridge inlet portion, in
which a microswitcﬁ constituting a shutter sensor and its
associated construction are omitted; and

15 Figure 7 is a sectional side elevation showing
an arrangement provided in the innermost part of the
copier with respect to an intended direction of cartridge

insertion.
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'source 5 over its entire surface through a mrror 6. A reflection fromthe
docunent is steered by a mrror 7, a lens 8 and a:15-; mfror 9 to be’
focused onto a photoconductive elenent 11. The phqtoconductrve et ement in
the, formof a belt 11 is driven in a direction indicated by .an arrow in the
figure. The belt 11 is uniformy charged by a main charger 12 before the
~above-nenti oned exposure to the reflection fromthe docunent, 20 so that
an electrostatic latent inage is forned on the belt 11 by t he i magew se
exposure. A developing unit 13 devet®ps the latent image on the bel ™11 by
a toner. Atransfer charger 10 transfers by corona discharge the resulting
toner image fromthe belt 11 to a paper sheet which is fed froma sheet
feed section 14 25 via a register roller pair 15. The paper sheethaving
under gone- t he | mage transfer is transported through a fixing unit 16 to

tray 17 provide f_the cogr er _body 100. After t he i mage
?ranstyer, ltOhe surggggkgpﬁ{q&pgg 1PRE EX@O A Ani ng unrt 20 to
renove renai art s, and, inmpurities. toner_density sensor
119 is di sp(r)gg%'ﬁﬁ{kehg’tg * E ?td n@ﬁ'?%r h@:BgéF’rflggQ hfé’ft&b‘ii& Ity ofS t he
t oner bei i ﬁym 7 As, t he ﬁ e opm%gd?c cle i
r epeat ed, e toner i
sequenhal@blgﬂr}iwd isesu.lnt'gﬁc%ﬂlr@tographic copier by way of

5 example. As shown, the copier has a copier body 100 and an

ADF (Automatic Document Feeder) 1 which is mounted on the top
of the copier body 100. The ADF 1 feeds sheet documents,
print-out paper for computer use or similar documents toward a
glass platen 2 one by one. Each document reaching the glass
10 platen 2 is driven thereoutof to be returned to the ADF 1 or to be
discharged onto either one of trays 3 and 4. On reaching the
glass platen 2, the document is instantly illuminated by a light
source 5 over its entire surface through a mirror 6. A reflection
from the document is steered by a mirror 7, a lens 8 and a
15 mirror 9 to be focused onto a photoconductive element 11. The
photoconductive element in the form of a belt 11 is driven in a
direction indicated by an arrow in the figure. The belt 11 is
uniformly charged by a main charger 12 before the
above-mentioned exposure to the reflection from the document,
20 SO that an electrostatic latent image is formed on the belt 11 by
the imagewise exposure. A developing unit 13 develops the
latent image on the belt 11 by a toner. A transfer charger 10
transfers by corona discharge the resulting toner image from the
belt 11 to a paper sheet which is fed from a sheet feed section 14

25 via a register roller pair 15. The paper sheet having undergone the
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toner concentration of the developer belng Iomered I|ttle by Little. The
decrease in toner density would |ower the quality of boner i ftageés. In the
light of this, the developlng unit 13 has a toner. hopper 36 whi gh, defi nes, a
15 toner supply chanber 21v:"Mhen the toner densityésensor 119 detects a
decrease in the toner concentration of the devel opér, its output causes a
toner supply roller 32a to rotate so as to feed the toner fromthe toner
suppl y, chanmber 21 into the devel oper cenéatner 18. This 20 maintains the
t oner centration of the developer in the container 18 in a predeterm ned
range. The image tsansferi tedtoinsporte@athiohgh wi tfhiximaniuridutléarto

adj uvant being added thereto. A display 102, Figure 2, is nounted on the
top 25 fromt Ay ibh ENOYh@e@owleﬁh%o‘éI?Pw@ the cepiersdady AQQner

near-end signal from a near-end sensor 22, the displ 102 provides a
message sudH tRr "tppinagengranst theF]é%nsu#ﬁPS‘;edP%Fi’F iRel 1k td]) by the

co- oper ati on of oner_ neat-end sensor. 22 and a cartrld ensor whi ch
o PG s eanas o GLOTalRg Aenthos0 HAoERRGY S s Ema T X 5 5. 000

gglrogafg 'Cg%af,a{ﬁcef %d?)is r‘é‘”géggt'%%étnﬁes“p]@'yl ng of toner after the

A toner density sensor 119 is disposed on the

W, toner transport path for sensing the density of the toner
being used to develop a latent image. As the development
cycle is repeated, the'toner stored in the developer

10 container 18 is sequentially consumed resulting in the
toner concentration of the developer being lowered little
by little. The decrease in toner density would lower the
quality of toner images. In the light of this, the
developing unit 13 has a toner hopper 36 which defines a

15 toner supply chamber 21. When the toner density sensor
119 detects a decrease in the toner concentration of the
developer, its output causes a tonef supply roller 32a to
rotate so as to feed the toner from the toner supply
chamber 21 into the developer container 18. This

20 maintains the toner concentration of the developer in the
container 18 in a predetermined range.

The toner is comprised of toner particles with
or without an adjuvant being added thereto.
A display 102, Figure 2, is mounted on the top

25 front portion of the cepier body 100. In response to a
tonér near-end signal from a near-end sensor 22, the

display 102 provides a message such as "SUPPLY TONER"
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di splay 102, a toner end signal w |l be produced to disable the entire
apparatus while showing a particul ar nessage on the:di‘splay: 102. In the
illustrative embodiment, therefore, even if one doe$ ndt supplly the toner
at the instant when the near-end nessage appears, a:predeterntned nunber of
nore copi es can be produced by the remaining toner. If desired, an
arrangenent may be so nade 5 as to output the toner end signal when the
toner density remains | owered throughgug.such an extra nunber of c i ng
operations and does not increase. In‘any case, the copier is operable

wi t hout | YR ot I f L . pply

t oner hé%ﬂgﬁgggged?ﬁﬁs anglggggéﬂ%gﬁgﬁﬁ%ggggY éﬁet g gg%?gglggdéyloo has a
door coveheZ8oRbr! HeakleRl &Rthsrer20fanii£cdstP bsenggpuinitnges 24. A
lid 25 is openably nounted on the door cover 23 to facilitate the renoval

of a jamginy paeabsceideal.her mani pul ations. A projection, not shown,
extends fromthe inner wall of the door 15 cover 23, while an
interlock'switch, whenshaopredeteriiiredthinbéhcofopbre bopyesOQe.gWWen the
door cover 23 is opened, the projection will actuate the interlock switch

i nt o &n DFE00t moret copiee)r axe produtsgt: withowy anyrsupphying ef, the
copyi ng operation of the copier. This is successful in insuring safety 20
oper at i ohoneni agtele theo appepyanz® jof dthe . alipye cressggenpnnthe

display 102, a toner end signal will be produced to -
disable the entire apparatus while showing a particular

message on the display 102. In the
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the door cover 23 is closed, the projection wll turn,the,intgrlpck switch
to an ON state to resune the .copyi ng operation. As shbwn.in Fig 6, the lid.
25 is rotatably connected to the door cover 23 by a shaft: 26, : ' Referring
to Flg. 5, a toner cartridge 27 is shown as conprlslng a body’ 127 and a
shutter 27A which openably closes an opening 27b, Figs. 4 and 6, that is
f.or med through t he bottom of the body .~ The toner cartridge 27 is filled
with a5, toner to be supplied. In the)llustrative enbodi nent, the
shutte\“é7A is inplenented as a |id which is supported by the body 127 in
such a manner as to slide in a direction indicated by an arrow Ain Fig.-

5. When the slidable shutter 27A is pulled out in the direction A it
uncovers the opening 27b of the body 127. 10 Labeled 27D in Fig. 4 is a
seal nmenbei” affixed to the body 127 for providing seal between the body 127
and the shuillustratixe nmm}bmentanaha'efone. teRelr it0ne does BptisupMywWn in an
operative position. When the toner near-end sensor 22, Fig. 4,
detects a t&h%rtQﬂé’&raErféestﬁténttﬂbeﬁlgw &%IDE“@MS‘S@JF‘FEW\IER' or

simlar rressa t her.eo revigusly stated and be
etermmeg nPber of m re copeies can aﬁe produced by the

rema.mmg toner. If de§ued._ an a._rra.ngemént may be so made

W & as to output the to'ner end signal when the toner density remains

lowered t:hroughout such an extra nu_mber of po_pying operations

and does not increa_sé.l In any case, the copier is operable

without the supply of tomer after the message for urging one to
supply toner has appea.red

10 Referring to Fig. 2, the copier body 100 has a door ‘cover

23 at the front end thereof which is openable about hinges 24.

A lid 25 is openably mounted on the door cover 23 to facilitate

the removal of a ja.mtning. sheet ‘and other manipulations. A

projection, not shown, extends from the inner wall of the door

15 cover 23, while an interlock switch, not shown, is affixed to the

copier body 100. When the door cover 23 is opened, the

projection will actuate the interlock switch into an OFF state to

interrupt the image forming operation, i.e., the copying

operation of the copier. Thi§ is successful in insuring safety

20 operations while the door cover 23 is open. Conversely, when

. the door cover 23 is closed, the projection will turn the interlock

switch to an ON state to resume the copying opc;ration. As

shown in Fig. 6, the lid 25 is rotatably connected to the door

cover 23 by a shaft 26.



described in detail later. Urged by the nessage on the display 102, the
operator or the serviceman pulls down the lid 25 tg; the 10 hori zont al
position as nentioned in order to replace the toner: cattridge.” Then, the
operator or the serviceman pulls out the enpty toner: cartridge 27 out of
the bore 28, i. e. tothe left as indicated by an arrow Ain Fig. 6. It is
noteworthy that the illustrative enbodinent allows the inmage form ng
operation, 15 e. g. the copying op tion to be continued w thoul_,
interruption even during the replacenent of the toner cartridge 27.
Specifically, while the door cover 23 is provided wth an interl ocking
device, the lid 25 is not and, hence, does not disturb the imge formng
operation under way even when it is 20 opened. A cartridge cover 36A is
formed integrally with the toner hopper and has the bore or cartridge
nounting and § i t per,einsi . €l ot t pner
cartridge 27 (r#aez lléigl% p%m)v d tzf'r oggﬁsbﬁg gg’éﬁi'n ngg, flg ??g?r?t%%er

cartridge Zémp&gfnksai Boay £2l71 48 d &ﬁu!%asrez?&ﬁigeg%émlspa sgg 23a in

the opposite direction to the direction A w ei'ng gurded by the
hori zont al ahi @péRiRfd2PB, | FIgE. CHVERA3H, Vtheb isS fabmed throukhicthener

hopper 36. The toner cartridge 27 is then positioned above the toner
hopper 36. bstaxhogf) the Body ¥27.! hThecvon@neartridge (27 tisifilded Avithsaal so

gui ded by gui des 36B and 36C which forma
5  toner to be supplied. In the illustrative embodiment, the shutter
27A is implemented as a 1id which is supported by the body 127
in such a manner as to slide in a direction indicated by an arrow
A in Fig.” 5. When the slidable shutter 27A is pulled out in the
direction A, it uncovers the opening 27b of the body 127.
10 Labeled 27D in Fig. 4 is a seal member affixed to the body 127
for providing seal between the body 127 and the shutter 27A. In

Figs. 4 and 6, the toner cartridge 27 is shown in an operative

position,



part of either one of the cartrldge cover 36A and toner hopper 36. In Fi g.
4, labeled 36D is a seal nmenber associated with the QU|de 36B for providing
seal between the guide nenber 36B and the shutter 27A Two ridges 25b, Fig.
3, are provided on the 10..:inner surface of the-lid 25 to further
facilitate the novenent of the toner cartridge 27 into and out of the bore
28, i.e.,. the lid 25 plays the role OL guide in addition to its original
rol e. For this purpose, the |lid 25 is ed at its |ower end. OF course,
one may-open the door cover 23 and then nount or dismount the 15 t oner
cartridge 27 by using the inner cover 34 as a guide. The toner cartridge 27
has the shutter 27A at its bottom as previously stated. After a new toner
cartridge 2 7 has been positioned as shown in Figs. 6. and 7, the shutter
27A is pulled out in the direction A with the cartridge body 127 being left
in 20 the bore 28. At the tinme when the shutter 27A abuts against a stop,
not shown, which is provided on the body 12 7, the opening 27b at the
bottom of the body 127 is fully uncovered. |f desired, an arrangenent nay
be made such that the shutter. 27A being pulled in the direction A renoves a
seal which is 25 adhered to the bottomof the cartridge 27, thereby
automatically uncovering the. opening- 27b. -Wwen the opening 27b

i s uncover ed, fresh toner is dropped fTOﬁ]the toner cartridge 27 into the

toner ssuppl y ‘Wﬁngeéhezjtoh r11'--‘f’1e'111d08ee nr92§7 % Cq %etects a toner
near-end State, the display 102 shows “SUPPLY TONER" or
similar message thereon as prevxously sta.ted and as will be
described in detail later. Urged by the message on the display
102, the-operator or the servicem_a;n pulls down the lid 25 to the
10  horizontal position as mentioned in order to .r_epla.ce the toner
cartridgé. Then, the operator or. the serviceman pulls out the
emptﬁr toner cartridge 27 out of the bore 28, i.e. to the left as
indicated by an arrow A in Fig. 6. It is noteworthy that the
illustrative embodiment aill:bws tht_a iﬁiage forming operation,
15 e. 8., the copying o.pera.tildn-.to be continued Qithout interruption
even during the. replacemeﬁf of the toner cartridge '. 217.
Specifically, while the door cover 23 is provided with an
interlocking device, the lid 25 1s not and, hence. does  not
disturb the image forming opera.txon under way even when it is

20 opened. | -

A ca.rtridge. cover 36A is foiméd integrally with the toner
hopper and has the bore or cé.ri:ﬁc_lge mounting and dismounting
path 28 thereinsid;a. After the einpty_ toner cartridge 27 has
been removed through the opening 23a, a fresh toner cartridge

25 27 is inserted into the bore 28 through the opening 23a in the



formed through the top of the toner hopper 36. The toner 5 supply
chanber 21 has an agitating nenber 32 thereinside. :Supplied wth the fresh
toner, the copier is operable for a long period of {tirme thereafter. The
agitating nenber 32 is driven in a rotary notion by.-a.htof. 44, Fig. 7, to
agitate the toner in the toner supply chanber 21 while feeding the toner
toward a 10 toner supply roller 32. After the supply of toner, the
-shutter 27A of the toner cartridge 27 is pushed into the copier to the
original position, and then the IidJZﬁpis closed. As stated above, tThe
toner cartridge 27 can be replaced sinply by opening the Iid 25 which is
void of an interlocking 15 device and, therefore, wthout
interrupting the copying operation under way. This further increases the
producti.vity of the copier. The -cleaning device 20 shown in Fig. 1
renoves remai ning toner ‘particles fromthe surface of the photoconductive
belt 11, oupositemdisection terthecdiredtiom Ar whilge being i guidednbieths t o

coll ect the renoved toner .or waste toner in the toner cartridge 27 which
has been komizontal lide2Rcandi an imnes sovery 34, which 4s| affixed thethe i ni nat ed.
As shown in Fig. 7, inthe illustrative enbodinent, a toner_discharge
condui t Stones g’&meﬁuﬂ@d suche ttpner carsridge, % sispthen; pasitigned cart ri dge
27 when the latter is ipserted_[nto, the copier., In this condition, the
Shutter BBOVE thectaner hOgper,36; s A3 Shoyd it Fis. 4, the new toner

5 cartridge 27 is also guided by guides 36B and 36C which form a

A

part of either onme of the cartridge cover 36A and toner hopper

36. In Fig. 4, labeled 36D is a seal member associated with the

guide 36B for providing seal between the guide member 36B a.nd-

the shutter 27A. Two ridges 25b, Fig. 3, are provided on the
10 inner surface of the lid 25 to further facilitate the movement of

the toner cartridge 27 into and out of the bore 28, i e., the lid

25 plays the role of a guide in addition to its original role. For

this purpose, the lid 25 is hinged at its lower end. Of course,

one may open the door cover 23 and then mount or dismount the ~
15 toner cartridge 27 by using &e inner cover 34 as a guide.

The toner cartridge 27 has the shutter 27A at its bottom, as
previously stated. After a new toner cartridge 27 has been
positioned as shown in Figs. 6.and 7, the shutter 27A is pulled
out in the direction A with the cartridge body 127 being left in

20 the bore 28. At the time when the shutter 27A abuts against a
stop, not shown, which is provided on the body 127, the
opening 27b at the bottom of the body 127 is fully uncovered.
If desired, an arrangement may' be made such that the shutter
27A being pulled in the direction A removes a seal which is

25 adhered to the bottom of the cartridge 27, thereby automatically



_out ‘to let a fresh toner to drop andT;a terﬁthe cartrrdge 27 has been
enptied, the shutter 27A is cl osed again. ‘Then, the parrrrdge 27 I s ready
to receive the waste toner from the 5 cleanrng devl ce i20 tiherein. In the
event of replacenent of the, cartridge 27 with a nemrcartrrdge the
col l ected waste toner wilt-ke di scarded t oget her~ With the used cartridge
27. Should the waste toner be collected in an exclusive receptacle, an
extra and troubl esone operatron woul d, rd%reeded to replace the receptacle
aft’er the repl acement of-‘the cartr e 27. A problemwith a prior art
eIectrophotographrc copier of the type described is that after the renoval
of the used toner cartridge 27 or the insertion of a new toner cartridge
the copi er does not indicate on a display thereof the kind of work which 15
shoul d be done next. In such a situation, one is apt to continue with the

-ES%LQS_ (he. RoichVebina *he  Pagif yf?%p} ot ofh¢ e#‘ﬁ“*féﬁ?t FTBe, s
coprer 11 ke pheverdty ' dRefR onk iy Soalirem BRI dndlifb AT |
O e LN IR thE Goee DNy ENER T ShBEgh PR Oplink WP wARpOICEr | O

reduce the down tine as far ossi b oneotenforgets to pu out the

shutter. The fopmied tﬁbaw&hartﬁed%ﬁrbbe&el tower IHEpPES36.t ONPRe t bt
collected in a toner cartridge, as discussed earlier. Such a 25

conf'i gurkat i osuppeylschantberd Enkas aihoagitaging stenbef 082 ochegeinside.

Supplied with the fresh toner, the copier is operable for a long
period of time thereafter. The agitating member 32 is driven in
a rotary motion by a motor 44, Fig. 7, to agitate the toner in
the toner supply chamber 21 while feeding the toner toward a
10 toner supply roller 32. After the supply of toner, the shutter
27A of the toner cartridge 27 is pushed into the copier to the
original position, and then the lid 25 is closed.
| As stated above, the toner cartridge 27 can be replaced
simply by opening the lid 25 which is void of an interlocking
186  device and, therefore, without interrupting _the copying
operation under way. This further increases the productivity of
the copier.
The -cleaning device 20 shown in -Fig. 1 removes remaining
toner particles from the surface of the photoconductive belt 11,
20 as stated earlier. If an arrangement is so made as to collect the
removed toner or waste toner in the tomer cartridge 27 which
has been emptied, the need for an exclusive receptacle will be
eliminated. As s_hdwn in Fig. 7, in the illustrative embodiment,
a toner discharge eonduit 51is configured such that its end enters

25 the toner cartridge 27 when the latter is inserted into the copier.



" W't HoUf "& 'fiéW t'oner cartridge being |oaded after the renmpval of the used
one, the waste toner will be introduced in the t;oner hopper to snear the
background of toner images or to cause 5 scattwerirng ofi taner particles.
Wien one forgets to pull out the shutter of a new'toner ‘cartridge after the
insertion of the latter in the copier, the waste toner will be sequentially
collected in the new cartridge as the copying operation is continued.
‘Then, the waste toner fills up the cartridge together with the fresigtoner
10 and is solidified. Mreover, |t waste toner is apt to bl ock toner
transport devices intervening between the cleaning wunit and the toner
cartridge to thereby damage such devices. In the wrst case, the waste
toner will fill up even the entire cleaning unit to cause solidification
and overflow of toner as well as damage to 15 the entire cleaning unit
and sonetinmes to the photocondutive elenent. In the |light of the above, the

copi er, iIn tbis sonditione; the ghustery 274 0f she earwidgs 27 dyRulled; ¢ he
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above- menfronet sehsi devi ce comnpri ses

near gend SRARMg ‘device 20 therein. In the event of replacement of the
cartridge 27 with a new cartridge, the collected waste toner will
be discarded together with the used cartridge 27. Should the
waste toner be collected in an exclusive receptacle, an extra and
troublesome operation would be needed to replace the receptacle

10 after the replacement of the cartridge 27.

A problem with a prior art electrophotographic copier of the
type described is that after the removal of the used toner
cartridge 27 or the insertion of a new toner cartridge the copier
does not indicate on a display thereof the kind of work which ~

15  should be done next. In sucii a situation, one is apt to continue
witlg the copying operation without the supply of tonmer despite -
having removed the used toner cartridge or inserted
a new toner cartridge, forgetting to pull out the shutter, for
example. Especially, when the copier, like the copier shown and

20  described, is so constructed as to continue the copying operation
even during the supply of toner in order to reduce the down time
as far as possible, one often forgets to pull out the shutter.

The copier shown and described allows the waste toner to be
collected in a toner cartridge, as discussed earlier. Such a

25 configuration needs some implementations against the following



-15-" a cartridge sensor, responsi nsertion aof ,the ,toner cartridge
27, and a shutter sensor 61, Fi gur@«g fi5ive tQ opening of the shutter
27A. The toner near- end sensor 22 and cartridge sq@son360.¢p-0perate to 5
deternine that the toner supply is needed, causing the display 102 to show
a-nmessage for alerting one to such a condition. Assune that the toner
near-end sensor 22 produces a toner near-end signal due to the short supply
¥0 ‘of toner while the copi. I's operati w th theitoner cartridge 27
Ioaded\aé shown in Figure 7%and, therefdra, sensed+by the cartridge sensor.
Then, the toner near-end signal is fed to a controller together with a
cartridge sense signal. In response, the contraoller 69 causes the 15

di splay 102 to provide the previously nmentioned nessage "SUPPLY TONER' for
urging one -to replace the toner cartridge 27 and thereby supply a fresh
toner to the developing unit 13. One renoves the used toner cartridge 27 by
the 20 previ egensrensesy i Specifiealbtiuib the gapier st eenUPUONSIYORT@dedn t he
di splay 102. Then, the cartridge sqgsor i.ndi cates, that the cartrif 27 has
been renoved¥ithQut g Bep,toRex carkuidge Reing loaded aftsrsthe remope ?Pgousl y

the used one, the waste toner will be introduced in the toner

hopper to smear the background of toner images or to cause
scattering of toner particles. When one forgets to pull out the
shutter of a new tonér cartridge after the insertion of the latter
in' the copier, the waste toner will be sequentially collected in the
new cartridge as the copying operation is continued. Then, the
waste toner fills up the cartridge together with the fresh toner
10  and is solidified. Moreover, the waste tomer is apt to block toner
transport devices intervening between the cleaning unit and the
toner cartridge to thereby damage such devices. In the worst
case, the waste toner will fill up even the entire cleaning unit to
cause solidification and overflow of toner as well as damage to
15 the entire cleaning unit é.nd- sometimes to the photocondutive
_ elel_nent. | |
In thelight of the abowe, the topier: illustrated herein rot only.

urges one to supply  tomer to the developing umit 13 but also
allows one to execute a Sequence of steps for toner supply
20 smoothly. A device is provided for sensing the execution of the
individual steps for toner supbly. while a display responsive to
the outputs of the sensing device notifies the opéra.tor of the kind

of work which-has to be done next.
In the illustrative embjo‘dimen_t. the above-mentioned sensing

25 device comprises the previously stated toner near-end sensor 22,



produces the toner near-end signal . The "di'spl'dy 102 25 inforns the operator.
of the next job step, i.e., inserting a new toner:cartridge by dirsplaying a
nmessage such as "I NSERT NEW CARTRI DGE". Watchi ng thi s nmessage, the 16
operator inserts a new toner cartridge 27 to the.deépest.posi.tion, as
stated earlier. Then, triggered by the cartridge sensor, the display 102

I nfornms the operator of the next job to be done by a nessage such as "PULL
5 CARTRI DGE SHUTTER'. As the operator pulls the shutter 27A in the
direction A as instructed by the nessHper a shutter sensor senses the
opening of the shutter 27A resulting in the nessage "PULL CARTRI DGE
SHUTTER'@ heR KT idgfe8epEPr  AresRONE] Ve fe thee ingextion | efiskhati ve

enbodi ment, a nessage urging the operator to close the shutter 27A again

appear s Yehecartprdge Ad s 8 shuthet senson Kl FIFES Fforned in the

d t tion.of th id | | f .t h A 15 f i Vi
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sensor eoTS bEnbRE BT CTRBIASE ddrbilt o0 ULLGidirkte o' N cartridoe
5 determine that the toner supply is needed, causing the

display 102 to show a message for alerfing one to such a
condition.
Assume that the toner near-end sensor 22
produces a toner near-end signal due to the short supply
10 of toner while the copier is operating with the toner
cartridge 27 loaded as shown in Figure 7 and, therefore,
sensed by the cartridge sensor. Then, the toner near-end
signal is fed to a controller together with a cartridge
sense signal. In response, the controller 69 causes the
15 display 102 to provide the previously mentioned message
- "SUPPLY TONER" for urging one to replacé the toner
cartridge 27 and thereby supply a fresh toner to the
developing unit 13.
One removes the dsed toner cartridge 27 by the
20 previously described procedure as instructed by the
message on the display 102. Then, the cartridge sensor
indicates that the cartridge 27 has been removed. At this
instant, the toner near-end sensor 22 continuously
produces the toner near-end signal. Tﬁe display 102
25 informs the operator of the next job step, i.e., inserting
a néw toner cartridge by displaying a message such as

"INSERT NEW CARTRIDGE". Watching this message, the
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,pulred out yet In this condltlon ‘the roIIer 74 S held 20 in- contact mnth
the side wall 75 of the shutter 27A:svthe:operator pukls put:t he shutter
27A as instructed by the previously mentioned nessage,. the recess 176 of
the shutter side wall 75 approaches the roller 74 wWhich is‘tol'll ng on the
side wall 75. As soon as thé shutter 27A 25 reachés: the outernost or open
position, the recess 176 mates with the roller 74 with the result that a
shuttg\ﬂopen signal is given to ShOMlthﬂ% the shutter 27A has been -17-
pul |l e i.e., it has be-“ﬁopened response ¥ this the controller

control s tBﬁthéBgaXnég%tEO Yely ¥d éé‘%%@é}t&%&m pe UTTER'

and, inste produces a rressage SUC

ur gi ng theﬁés%%at%st S thtldd eari eflut t'ﬁiezﬁ”%ﬂ?g%@%earb Rile POSI 't on.

Wat chi ng this nmessage, the operatar wll pus utter 27A to its
deepest poghiteidgk! sénslore tiremildpilay 03 eneBorRdOtAk bperatdr &f 27A
constitutes a specific formof an actuator for 10 actuating the shutter
sensor Wwhi thei fiekesjobs itee bed durN by dimddagdusaen AEA"PBLES erably, the
recess 176.shoul d be positioned such that it actuates the shutter sensor
when t h® SOARTRIDBEASHUTHHER™. pulled out. In this

As the operator pulls the shutter 27a in the
N direction A as instructed by the message, a shutter sensor
senses the opening.éf fhe shutter 27A resulting in the
message "PULL CARTRIDGE SHUTTER" being turned off. At the
10 same time, in the illustrative embodiment, a message
urging the operator to close the shutter 27aA again appears
on the display.
As showniin Figure 5, a recess 176 is formed in
the deepest portion of the side wall 75 of the shutter 27A
1S fo: :eceiving a roller 74 of the shutter sensor.
_ - Assume that a new toner cartridge 27 has been
loaded in the position shbwﬁ in Figure 7 and sensed by the
~cartridge sensor 60, but the shutter 27A has not been
pulled out yet. In this condition, the roller 74 is held
20 in contact with the side Qall 75 of the shutter 27A. As
the operator pulls out the shutter 27A as instructed by
the previously mentioned message, the recess 176 of the
shutter side wall 75 approaches the roller 74 thch is
rolling on the side wall 75. As soon as the shutter 27a
25 reaches the outermost or open position, the recess 176
mates with the roller 74 with the result that a shutter

open signal is given to show that the shutter 27A has been



enbodi nent, therefore, the recess 176 is |ocated at the 15 innernost
position. If desired, the recess 176 may be replaced W th: a.notch or a
projection. Such an exclusive actuating portion may éven be onmtted if an
arrangenent is made to nove the roller 74 and thereby operate the shutter
sensor when the side wall 75 of the shutter 27A noves away 20 fromthe
roller 74. In the enbodi nent shown and described, it is when the anount of
toner remaining in the toner hopper 36 is reduced that the toner _,
near-end sensor 22 determines that Thé7tdner supply is short.

Alternatively,. a toner shortage sensor one specific formof whi 1S the
near - endlp\é/‘gljré&' W ey e r‘é'sglﬁ%ii?/%e’? o°BeESHdi ![ iIIBn LRTECHSE ttl‘?:a %’ int of

t oner repgmi_ning.Jn,the toner 0 r 36 1S bstantiall 0. In the
Tosr otheh cRsalik: ' irdls, SO PE S hal? 3R El I e R )" (T g
into the | oD Gy; Nt8) wt r ri.dge I S.Jl0aded in
;the tone}n | %%3%? féﬁf%o%:[y%e%&égﬁi n?gal’ hgi"(%hg:%o@ér %d#ﬁes %r esglnt
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device such as a device wherein a toner cartridge is directl’y nounted in -
t he dsvelopedatoinitt itubth the Upbhtért 978 tontthel T igdnaal ner 18, or a

devi ce operable with a one-conponent devel oper which does
position. Watching this message, the operator will push
the shutter 27A to its deepest position. ~
It will be seen that the recess 176 of the
shutter 27A constitutes a specific form of an actuator for
10 actuating the shutter sensor which is responsive to
opening of the shutter 27A. Preferably, the recess 176
should be positioned such that it actuates the shutter
sensor when the shutter 27A is fully pulled out. In this
embodiment, therefore, the recess 176 is located at the
15 innermost position. If desired, the recess 176 may be
replaced with a notch or a projection. Such an exclusive
actuating portion may even be omitted if an arrangement is
made to move the roller 74 and thereby operate the shutter
sensor when the side wall 75 of the shutter 27A moves away
20 from the roller 74.
In the embodiment shown and described, it is when the
amount of toner remaining in the toner hopper 36 is

reduced that



~not contain a carrier. 15 In surrmary', t he present-clnventq on al I OWs one
-to surely conplete a sequence of st‘ep“'s > -toner suppl-y, i+ e, fromthe
removal of the used toner cartridge to fhe i nserti,on 'of a,new t oner
cartridge while watching instructions on a display. Various nodifications
.W |l becone possible for those skilled 20 in the art after receiving the
teachi ngs of the present disclosure wgout departing fraomthe scope

a

‘thereof as defined by the, follow ng b ims. Vardous further details of the
i mmge~¥or mi ng apparatus of'Ei:gures 1 t& 4 are deseribed and clai'med in our
GB- A- 2224458 t he disclosure of which is incorporated herein by reference.
-19- CLAI MS 1. Atoner cartridge to be renovably nounted on an i nage
form ng apparatus to supply toner to the apparatus to devel op a | atent

I mage elebtrostatically 5 formed on an inmage carrier, the cartridge

Conpri Si NGhedtdif}y nbRF- éﬁ&%@ﬂ&@?@f‘gl_eEEkﬁnth%eEhatatﬁé“tbhéf- SEpPIyeR on an
openi ng which i1s forned through said bo novenment to cover and to
uncover sahbréPeimernstidely, a toner shortage sensor one specific form -
of which is the near-end sensor 22 may be responsive to a .
condition wherein the amount of toner 'rem‘é.ming in the toner
" S hopper 36 is substantially zero.

In the illustrative embodiment, the toner from the toner
supply chamber 21 is fed into the developer cohta.iner 18, and
the toner cartridge 27 is loaded in the toner hopper 36 to supply
the toner into the chamber 21. The present invention is, of

10 course, applicable to any other type of develo'bing device such as
a device wherein a toner cartridge is direétly mounted in the
developer container 18 to §upply a toner into the container 18,
or a device operable with a one-component developer which does
not contain a carrier.

15 In summary, the present invention allows onge to surely
complete a sequence of steps for toner supply, i e.l. from the
remo-val of the used toner cartridge to the insertion of a new
toner cartridge while watching instructions on a display.

Various modifications will become possible for those skilled

20 in the art after receiving the teachings of the present disclosure
without departing from the scope thereof . as defined by the
following claims. .

Various further details of the image-forming
apparatus of Figures 1 to 4 are described and claimed in
our GB-A-2224458 the disclosure of which is incorporated

herein by reference.



10 an actuator provided on said shutter for actuating a shutter
sensor which is mounted on said i mage form ng aﬁdil Hﬂlltu lﬂﬂrﬂ'ﬁg openi ng
of said shutter. 2. A toner cartridge as clai ’ rein 'said
shutter is slidably mounted on said body and 15 uncover s saidsopéning of’
sai d body when pulled out. 3. An apparatus as clainmed in claim?2, wherein
said actuator is positioned relative to said shutter sensor such that.said
~actuator actuates sai d shutter sensq qhen said shutter is pulled out to a
i maxi mal 20 position. 4. Atoner cartridge for an inmage form ng apparatus,

the cartridge being constructed agdyapr gnged to operate substantially as
her ei nbefore described with referencé to and as illustrated in Figures 3 to

7 of the 25 acconpagyi nf €badkNgartridge to be removably mounted on
an image forming apparatus to supply toner. to the
apparatus to develop a latent image electrostatically

5 formed on an image carrier, the cartridge comprising:

a body for accommodating the toner;

a shutter mounted on an opening which is formed ~’
through said body for movement to cover and to uncover
said opening; and

10 an actuator provided on said shutter for
actuating a shutter sensor which is mounted on said image
forming apparatus for sensing opening of said shutter.

2. A toner cartridge as claimed in claim 1,
wherein said shutter is slidably mounted on said body and

15 uncovers said opening of said body when pulled out.

3. An apparatus as claimed in claim 2, wherein
said actuator is positioned relative to said shutter
sensor such that said actuator actuates said shutter
sensor when said shutter is pulled out to a maximal

20 position.

4. A toner cartridge for an image forming
apparatus, the cartridge being constructed and arranged to
operate substantially as hereinbefore described with
reference to and as illustrated in Figures 3 to 7 of the

25 accompanying drawings.
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