; e3ev"8Z6Twt-. POADER CONTAI NER, METHOD OF ASSEMBLI N D
.|\‘ﬁT*D OF REDUCI NG THE VOLUVE OF THE SAME, BACKGROUND OF TWM@WM
present invention relates to a powder cont ai ner, a nethod ng the
sane, and a nethod of reducing the volune of the sane. Mre patf§'®ul arly,
the present 6 invention relates to a toner container for I oner
applicable to an el ectrophotographic i nage form ng appar agm@g’m@mﬂﬂwﬁm of
assenbling the same, and a nethod of reducing the vol une il t
has been customary with an inmage form ng apparatus 10 to use &as®@her
container inplenented as a cartridge, bottle or simlar hard case . The
kind of toner container, however, has a problemin the replacenent aspect.
Specifically, a PRWRBERCGOUNBAINERpIMETHOR OBrASSEMBLINGNTEE n8AME oAldDuser' s
station collects the container run out of toner and then 16 recycl es,
reuses or burns it. THeTHQAR OF oREPUCHNE aTHEr VoR@ds AF gBHE| SAMEbuti on costs
up to the time of collection. In light of the above, a toner contai ner
whose vol unme can be reduced has been proposed in the past . Such a toner
cont ai ner, however, cannot stably replenish toner via a 20 toner

repl eni shing device . Wile a toner container whose ,r, " ww 2 volune
can be reduced only during transport has al so been proposed, it causes
toner to fly about and contam nate surroundi ngs when transferred to a hard

bottl e or a toner hopper. 5p$§%%€§6?NB bgngﬁEr Rbﬁﬂ&fpﬁng devi ce has been

proposed that can stably re oner even Trom a toner container

| mpl emented by a reSifle PARSIOL nFehiah LEX L €oShRBliRRt SRR 1601 £Ni S

it to a developing unit renote fromthe contal ner. ition, as been

10 proposed t0al REEhbd 3 AW Ny the 59R8! Ledtamdehoand fseadudingi nto
the toner container via the nozzle while discharging the toner. The toner

contai ner for the abluwkedescrhbedahygpe Wbré opertieple£nlghi tige devésenbas a
toner outlet in which a 15 self-closing valve fornmed of, e.g., sponge is
fitted. The selihvehdsiongredhtesopens whrar zomtzdiner fornseotédgabonet oses
when it is renoved. The problemw th the self closing valve is that when

t he toner cont &Ppddceabdeoutoof anonetecsrpphobdgvaphicheinave- cfosnigdval ve
is released 20 formthe nozzle in a slightly open position. Further,
because air is2PPRTAtHSe fhBetbAdroEsnisamRinG Brisanes anschargEReSner,
some air is left. in the container when contai ner runs out of toner . It

h
fol | ows that wRdnTERYEETe NOAURE AfuIth&d SGC i s pressed in the

col Lapsing 25 di rectipgt, { gagh {1J &5 ARPHY ¥l 1So8 A G BB lracls” ~ 1

10 to use a toner container implemented as a cartridge, bottle
or similar hard case. The kindof toner container, however,
h'as a problem in the replacement aspect. Specifically,
amanufacturer shipped the hard toner container to a user’s
station collects the container run out of toner and then

15 recycles, reuses or burns it. The hard toner container
needs high distribution costs up to tile time of collection.

In light of the above, a toner container whose volume
can be reduced has been proposed in the past. Such a toner
container, however, cannot stably replenish toner via a

20 toner replenishing device. While a toner container whose



3 self-closi'ng valve. Mrreover, it is difficult for a flexible toner
contfainer to naintain its position while in use. In addition, such a
container is difficult to handle in the 62vent of nmount i ng and

di snounting. Therefore, a flexible toner container should preferably be
accommodated in a rigid box. This, however, brings about another problem
that the rigid box increases the cost of the toner container. 10

Technol ogies relating to the present invention are disclosed in, e.g.,
Japanese Patent Lai d-Qpen Publication Nos. 6-274031, 9-22175, 11-119536 and
11-282236. SUMVARY OF THE I NVENTION 16 It is an object of the present
invention to provide a flexible powder container capable of preventing
powder cont ai ned v @am beornedeadd gl dulrd ngvenanspornbumd s reg santbeen

di smounting, and preventing it fromflying about even when pressed in the
col | apsi ng dir atdrgse®0 it ¢ausest henevbfecflyf abhutpaadenspnitamdneiten to
provide a method that allows the powder container to be easily assenbl ed.

It is a furtherSwpyagrdgigs &g éxans feaved: Fore hanst botdeohe hoaest -
reduci ng the vagl une of the powder 26 container. 4 In accordance with the
present inventiQﬁPp%Fpomder cont ai ner incl udes a def or mabl e, powder storing
body storiBg powder there}yi and a box nore rigid than the bag for
accommodat Png t he povit®rti&lor | ﬁg %H?r %ﬁ%ﬂﬂﬁsh&nﬁbtﬁ%Ylﬁﬁrtq%ﬁ1 Pgen
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| f-cl
se cl osi ng Vaéé(r?téfnéftt lleqn Cpo grv\ﬁg%slq%l po&gggpegggu%ﬁﬁ_ al en an

i nsertl on nenber 1S Inserte Cl oses 0Si ng

menber is remvgpéylﬁiéaé}t@@tt&ot P eugeEnoyh! @{r_ tf;@ra AR p e unit
sel f-closing valve. The powder storing body should preferably include an

exhausting portiréfioté OfFrexhailsd i dshtdendendernstzaiding oly bDEyhak adennhi | e
filtering out the powder. Preferably, walls constituting the box each have
a 10 proposed to insert a nozzle into the toner container and
send air into the toner container via the nozzle while
discharging the toner.
The toner container for the above-described type of
toner replenishing device has a toner outlet in which a
16 self-closing valve formed of, e.g., sponge is fitted. The
self-closing valve opens when a nozzle is inserted and
. closes when it is removed. The problem with the self-
closing valve is that when the toner container run out of
toner is pulled out, the self-closing valve is released
20 form the nozzle in a slighfly open position. Further,
because air is sent into the toner éontainer in order to
discharge toner, some air is left in the container when
the container runs out of toner. It follows that when the
toner container pulled out is pressed in the collapsing

26 direction, toner flies about wvia the slightly open



contiguous side contiguous with the adjoining wall and a separate side and
areicapabl e of being developed in the formof a single sheet. 20 Also, in
accordance with the present invention, a Met hod of framng a box is
applicable to a powder container, which is nade up of a deformabl e powder
storing body storing powder therein and the box nore rigid than the powder
storing body for accommpbdating the toner storing body. 25 The net hod begi ns
with the step of preparing the box h 5 developed in the formof a single
sheet and having rectangul ar walls each having a contiguous side contiguous
with the adjoining wall and a separate side. One of the walls has four
contiguous sides in both of the up-and 6 down direction and right-and-|eft
direction. The dakf+sleobngiwaedein a jig such that the walls contiguous
with the one wall in the up-and-down direction are folded at an angl e that
forms a box. Subsequeftteqvahe nal lis cabffpoolls Wioth & hElexeblal ftonert he
right-and-left 10 direction is fol ded upward such that said walls neet the
wal | s that are e@ntdijueustei Maint@isneltwl poshtine uhdde downuger ectlinon.
Further, in accordance with the present invention, a volune reduci ng nethod
reduces the vol@gieion, qBigh r?alﬂoélta}@eﬁo&ée‘fllﬁﬁéﬂlh‘g bodiangke ddedhien a
powder container, which is made up of the powder storing body storing
powder thePein ?VQ%%d’famBBQtHBBea‘FqlﬁWWﬁlﬁ‘ﬁe p@ﬁﬁé?ngSrl%&wl&r

’ dat the t t ft t II di,sch
he.powdor 17 ort ChE: poREF (Eoh aRABLA B5eFReHLVnBA PRcrimodarke’ dfope of

closing a_powder, gukl gl Porl o WIGIAAST b e WIS SLQKld &b:lo%wqth a

cl osi ng nenber d” pressing 1%
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ot her objects, é@ﬁtyiﬁérand advant ages of the present invention wll becone
nore apparent fromthe follow ng detailed description taken with the 6
acconpanyilog dr awi ngsTeshnblodie§|keldtimg aovichey phesent me@aecidh are
configuration of a toner replenishing nechanismincluded in an inmage

form ng appar atdss¢bosbdcin,aepget efapahesd diterrtt Laidt dpeprRseritcaivent i on
is applied; 10 FIG 2 is an isonetric view showing a specific configuration
of a toner cont¥¢fer6rA¢fbdbd Pn2ehéSi| LusiiabBbeanabddrA8RE36FIG 3 is an
isonetric view showing a bag included in the toner container; 16 FIG 4 is
a section show ng anot her specific configuration of the toner repl eni shi ng

device; FIG 5 is a section sh% i ng_a mouth _nmenber _included in the toner
cont ai ner; Y OF THE INVENTION

16 It is an object of the present invention to provide

a flexible powder container capable of preventing powder

. contained therein from leaking in the event of mounting
and dismounting, and preventing it from flying about even
when pressed in the collapsing direction.

20 It is another object'of the present invention to
provide a method that allows the péwder container to be
easily assembled.

It is a further object of the present invention to
provide a method of reducing the volume of the powder

26 container.



FIG 6 is a perspective view of the nmouth nenber showmn 20 in FIG 5; FIG 7
1s a‘'view show ng a specific configuration of the bag in a position just
after production; FIG 8 is a view show ng another specific configuration
of the bag in the sane position as in FIG 25 7 ; 7 FIG 9is a

per spective view show ng anot her specific configuration of the nouth
menber; FIG 10 is an isonetric view show ng anot her specific configuration
of a box included in the illustrative 5 enbodinent; FIG 11 is a devel oped
vi ew showi ng the outside of the box of FIG 10; FIG 12 is a fragnentary
view of the box shown in FIG 11; 10 FIG 13 is a section show ng fastening
nmeans for fastening the walls of the box; FIG 14 is a section show ng

wal I's fastened to eagh QEE%E:dQ%&cEQ\giEﬁ%ﬁ@:ﬂ%é@%‘%?nv%h@iolﬁ, bSpéfder

i sonetric view denonstrating the Initiral” stage of a specific nmethod of

assenbling the dMtaiflds 18ciSded SUEESiRayiEW Eba_w'e@g st aae behiow ng
the initial stage; FIG 17 is an isonetric view show ng an alternative

net hod of assedddithd Bewdex tROrklfs, 48d i baxSREtEOR gI@WHYh &hleebagi on
bet ween the box and a cap also included in the toner container; FIG 19 is

a view show ng fidre 4otemmcdat mgerthien povsdeci §toraageboldsd cawdpbwder FI G
20 is a view showi ng the toner container in 25 another specific assenbl ed
condi ti on;band outd el @8rtidnt hsoumhl Kdedrim ichenpowder \d tewsimpdlodyhendng a
specific nodification of closing nmeans included in the illustrative

enmbodi ment . 5 PESTCRIYHEOWOR i PREFERRED> EVBSTDE MERTEh Rebekr Whgnt §hel GS. 1
and 2, a toner replenishing device included in an inage formng apparatus
and to which a RSWRRST S6RTaRHerPMbodyi RCEPRNeAakett 1nvERei &9%-s afpli ed

I's shown. As Shsogwf—élhoeszj.nrga%%lfv%r jmsngitggggrii%} ERe powder outlet portion

and opens when an insertion member is inserted or closes

10 when it is pulled out. A closing member is removably
attached to the powder outlet for closing the self-closing
valve.

The powder storing body should preferably include
an exhausting portion for exhausting the powder storing

15 body of air while filtering out the powder.

Preferably, walls constituting the box each have a
- contiguous side contiguous with the adjoining wall and a
separate side and are capable of being developed in the

form of a single sheet.

20 Also, in accordance Qith the present invention, a
method of framing a box is applicable to a powder container,
which is made up of a deformable powder storing body storing
powder therein and the box more rigid than the powder
storing body for accommodating the toner storing body.

25 The method begins with the step of preparing the box



10 includes a developing unit 1 and a toner container 2. The toner
*container 2 is a specific formof the powder container and stores powdery
toner therein. In the illustrative enbodi fent, the toner container 2 is

i npl enented as a bag-in-box type container made up of a deformabl e bag or
15 toner storing body 20 and a box 50 accommodati ng the bag 20. The box 50
is nore rigid than the bag 20. The toner container 2 is a unit separate
fromthe developing unit 1 and renovably nounted to a nount portion

i ncluded in the body of the apparatus from above the 20 apparatus . The
nount portion may be positioned within the apparatus such that it is
accessi bl e when, e.g., a door or a cover nounted on the apparatus body is

opened. Alterngdyaloped hen MW POELI ¥F NRY N8 Al 28888t Oiridenhguiggde of
t he apparatus body, if desired. 25 The nount portion includes an upright

nozzle 30 9 capalimyfarpPrREelEalddighbttAgtd@ohtNghiotoHididebneiyhenst he
container is set. The nozzle 30 has a conical tip nenber 31 nol ded
integrally w twitadhdrecddjeiaingt hal M sfdndudd et Ote idisdd oponEhe fnokel e has
a doubl e-tube structure 5 defining an air inlet passage 32 and a toner

out | et passage wg3,1sMiiach foyuer coomnit gnowss ws ided hin thptireobeth8lup-@hd-t oner
outl et passage 33 is bent to the left, as viewed in FIG 1, at the bottom
of the nozkl e 3wndiffearddnnand nhgbpeandglestadirectbon, THe diox ial et
passage 32 is bent to the 10 right, as viewed in FIG 1, at a |evel higher
than the toner Rftitonpdkdqya 33 dmmdchotiad Fhenwadlspepntdavgus: wWiith end.
In the illustrative enboaﬁﬂ ment, the opening 34 of the air inlet passage 32
i s conmmuni cat ed% Af Hallpdmp the MPrapsdsgiong ReZRStienpprs prpdediatyhe
air punp 40 15 delivers air .under pressure into.the toner caontainer.2 via
the pipe 41 and i ?n?%feet h&tl:ssg%]ém 28 %ﬁ?’f’ j e%PQEequF&tﬁPfé t eerwegrliﬁai ner
2 flows throug ayer.an | yi.di z he; t o I b (of ring
it. A suction &/%\églp%v\d'leér )é’grtr:%)l Sgrllé Ilaggéat g%llﬁ'n Jfrlgleq:%a v?%gﬁltt éngf (’J!Hoetrf‘E

construct gd i ntegratd donild) itedeuplyaRuNgubhl thdt -5t OIS MUREE 1S @
single axis, eccentric screw punp and made up of a rotor 4, a stator 5 and

a hol der 6. Thevini®rtHat sar@deoRtigRdas Witk fhéabnei ghdlMehekhal vprd
provided with an eccentric, screwlike configuration. 25 The stator 5 is
formed of rubbeandfdeinridatectiosii c nateri al 10 and provided with a
doubl e-screw configuration. The hol der 6 acconmpbdates the rotor 4 and
stator 5 therein i n sitthemanmercas rdanter wi th t tohoe ip reesesdy é naned tileonf, or med
of, e.g., resin. Atoner outlet 7 is forned at the left end 5 of the hol der
6, as viewed i nd Fp&ume redyingg Bephodirrdndesutie sohvng efei dafoenakbey t he
t oner outlgt 7 and_a taoner, in\L}th;&{ not_shown, formed in the devel opi.ng unit
S

1. A bufféP or RUHFT StoEiRg 1ngluded gihack et b G973t/ f the
powder punp 3 in_order to ore an 10 .adequat e ampunt. of toner. . A sGcrew or
Loner convey ng TEaAe U ST GpBaes S0 T BorY GEOtd RO ISt FRFEEIPD ¢t he
out side of the fer ne.; . [ [ [ rivably
connect ed to thée}&%r%t Pégl %%rgngl?rl%t r@ag{:reg\% ﬁ&&%egg{bﬁzgeéﬁgdﬁ f’?’f#e
screw 11 is conpessmfodft i thel 86nd? fhodihd Bbays ot Sblisabis@an ke 1gowder
punp 3 and screw 11 are cauSed to operate at” the sane tinme as each other. A
toner inlet 12 fglfprdeskhdrdivey tHd elowldbr Addrexing @didee Hanteime.cat es
the toner inlet 12 to the opening 35 of the nozzle 30. The tube 15 has a

di aneter 20 of ,Tle .mgthqd 4nmhudesl @hensardsi sffoloeingfa polwdarchdriet
nitril, EPDM silicone or simlar rubber highly resistant to toner. The
tube 15 with flexFbienthpcdadasbinaggie powgied sBoBRNI dwsly wdthi 2 edadmg i . e.
upward, downward, rightward or |eftward. 25 In the toner replenishing

devi ce havi ng tReR®Hy&nd RACEHHRY FheRrdier e Hic\de? 4B dipe i &St whunp 3
can continuously deliver toner wth hi gh sol id-to-gas ratio an

accur at e, constiﬂtwgﬁﬁ nthenkogdisrs % iy FBl?ﬁBS?St &Oi g:r)g“esrp?é)é’d of
the rotor 4, aSeV\El Isgnghvm inw%he S5.art. In res nsErto a repl eni shnent
command deri ved YoM e.g?,p%e %EdSF%b%gdB‘ﬁ§¥t§ t € powder punp 3 is

operated to replenish a required anount of toner to the developing unit 1.



FIG 4 shows another specific configuration of the 10 toner replenishing
device. This toner replenishing device differs fromthe device shown in
FIG 1 in that the buffer 10 is absent, aBd in that the nozzle 30 has a
single wall structure. In FIG 4, structural elenents identical with the
structural elements shown in FIG 1 are designated 15 by identical
reference nunerals, and a detail ed description thereof will not be nade in
order to avoid redundancy. As shown in FIG 4, the nozzle 30 is a straight,
cylindrical tube in which an air inlet/toner outlet 20 passage 33 is
formed. The passage 33 is communicated to the tip nenber 31. The passage 33
is bent to the left, as viewed in FIG 4, at the bottom of the nozzle 30

and termnates at the opeRRR#r3PrsERE pitd ITFC PRAGENRE to the opening
35. Further, the passage 33 Is ?ent to t%@%)?right, as viewed in FIG 4,

at a level higher thamhd BBove bhdPBEAERD R AN EBhBFLPBE@hPRhavBRLABEBI NG
34. Wien the powder punp 3 is energized, it sucks toner out of the toner
contai ner 2 andbf elepriemt tinventiondereal10pier@meninbré. a%Eertaﬁl&efrom
container 2 will be described nore 5 specifically with reference to FIG 2.
As shown, the bage orfaldrsvirgt odetgiledy Aesicyipadenuptakea neith nmehber 21
and a bag 22 affixed to the nouth nenber 21. The nmouth nmenber 21 is forned
of, e.g., besimdgonpavyind dirapingsiin lvwri¢echnol ogy and includes a toner
outlet. The bag 10 22 is inplenented b{ a flexible sheet or a |am nate of

fl exi bl e sheets formdtl®f lpdisyeét mitesn&homingn aospeictigr crasiguzAgigd umto
200 umthick each. As shown in FIG 3, the bag 20 is_provided with filters
28 at its side SuRtEPReE FSPbPPbINiRT tBechenisgeinftidednénndlit AMAg/ber 15

21 is positioned. The filters 28 pass.,ajr therethrough, but does pass
Coner . Aa. Showrt S HIGEPRATARI L0 HBLABR (PHERBEFSS ERIRT RAE 28 PPSugh
hol e 24 ext endi I - - do ifection and formng the toner
outlet. A flat %%E%“g%“?{;g%f %M;ae%wéloe%f formed integrally with the
outer periphery of thergal b khatad ofsBnipes Lhiaush fpleirRf o ThgcShidder 25
is generally rectangul ar and constitutes projections formng part o
connecti ng meangoen dbowa® 2051 Stdiser (R tlalh@rt NenbPAdeE Th athe
direction indicated by an 25 arrow P in FIG 2, the slider 25 is received
in guide 13 pbriustsaviveoskedsiméntsee FIG 5) fornmed on the box 50,

t hereby connecting the bag 20 to the box 50. The flexible bag 22 is affixed
to a boat-shaped protEber ahde 26, isbnehris alsw sholined bag hecimded
menber 5 21 above the slider 25. An outlet portion 27 is positioned bel ow
the slider 25 abal thentonére combaihehpl e 24. A seal valve or sel f-closing
valve 23 is fitted in_the outlet portion 27 and formed of an el astic
materi al , Preferably FHam dpoh§e.2 ASe€shirn i sheingd anatdpal ISPaGitH < he

mout h 10 nenber 21_via a, conne thrllé; €ortion 74 in order ,to,.close the outl et

portion 27. A c??r&{ﬁ%lr‘r?‘éi%_ s°71 %?%dr?ﬂl?ﬂésﬁéﬁg76e¥1ﬁ8eéapabl e of
mating wth the outl Sl%‘%c’?.o@ 'i%nazgec#oﬁg ‘ggvi'n £ r&ugﬁ’mdélnﬁnee{ﬂ'ﬂ%ﬁ%@

portion 74 has a len as neasured int connecting rection,
substantial ly egyatniocbherhebgbiiQithe outlet portion 27. As shown in
FIG 6, generally V-shaped grooves /5 are formed in the opposite ends of

the connecting portiopr@4 simhfﬁﬂf&%imveéwwaﬁé&dmh mE@bEaBhekn nout h
menber 21 and connecting portion 74 may be inplenented as a single 20

nol ding oR0resiim FIG %;is a front view showi ng a specific configuration
of the bag 20 in a position just after production and not packed with
toner. Wen the bag 2016s packed Wiiavh shqwigse|ze ctpet idisumondi qugiediion he
bag 20 25 appears as shown in FIG 3. As shown in FIG 7, assunme 14 that
the bag 20 has @fhEhghbPag dpdaaropithon. JuREnafEArt RECANFGdPRAL I ve

enbodi ment, the height_a and width b are selected to be about 18S mm and
about 113 mm respecti¥@ty.8Futher, VhEBYha§hoWiRgs &1Q c rg]l"ﬁ 3)

sel ected configuration of the bag in the same position as in FIG.

25 73;



5 to be about 63 m”fMm W th such dinensions, the bag 20 is capabl e of
accommodat i ng about 300 grans of toner. FIG 8 shows other specific

di rensi ons of the bag 20. As shown, the bdg 20 has a height a of about 305
mm a width b of about 113 mm and a depth c¢ of about 55mm and 10 can
accommodat e about 600 grans of toner. The filters 28 each has a di aneter of
1.75 cm an area of about 2.4 cnR and air perneability of 2 to 7 m/cnR sec
X2 . 4cn2, i . e. , 4.81to 16.8 n/sec. FIG 9 shows another specific
configuration of the 15 nouth nenber 21. As shown, the nouth nenber 21 is
formed wth pockets 76 that serve as nmeans for connecting the nouth nenber
21 to a box 80 shown in FIG 10. As shown in FIG 10, a generally

rectangul ar opening irgd,06 1R b@r&B@c‘EE%rvM Eh@ﬂlﬁfy dir X s88c1 e
opposite edges of this opening, 20 which formlugs, and the pockets 76 of

the nout h nmenbeyordd B Wit b eadhe difdh et i ng the nmouth nenber 21 to
the box 80. As for the rest of the configuration, the nmouth nmenber 21 of
FIG 9 is identical wWid 10dsmutiBonetkec wfewrbfowdngAgiithert Bpeedpido,
nmout h nmenber 21 and 25 connecting portion 74 are inplenmented as a single
nmol di ng 15 ofcareSigurdii@n 1dfshowsoa sipedldded conf ithe alldnsbkatheebox 80
shown in FIG 10 in a devel oped view. As shown, the box 80 has eight walls
80a through 8Orembpivbimgriis 80a 6 through 80h have straight sides contiguous
wi th each other and straight sides separate from each other, and each has
at | east one side corﬁﬁfgug@s igi ehdevieleped wiew Hehauing riheg ondisiide of
Therefore, by suitabl selectlng the contiguous sides and separate sides of
the walls 80a ﬂHFbﬁﬁﬁy G- 1¥Pi s possi ble to devel op the box 80 in the
formof a single she av; an e of various sh The c tlguous

si des prevent the waeﬁt%é] %t‘?‘r%d“oﬁa%}?nfttaﬂ W %p%?’l 50?‘r8 PERc Aot her
at the tinme of anent As shown in FIG 12, a V-shaped groove 81 is
formed 15 in eac ‘he contiguous sides of the wall's 80a t hrough 80h in

order to hpmt a fo'Qﬁﬁie‘ﬁﬁgi T@@c@ﬁ&ﬁesﬂgwiﬁs fakBbh®hg mb§n§6Eg§t6d in

accordance with the angle by each contiguols side 1s”to be fol ded.

For exanpl e, waﬁgﬁéﬁa@%gﬁﬁéowa1b§ detteE Moxks 90 degrees, nearby malls 20
contiguous with each er via the groove 81 can be folded by substantially

90 degrees in the direps; At is stiedtiidie shvfiacenal 0snfagtéhed ted eakchV
contact each other. On the other hand, the nearby walls can be folded up to
cont act each otdehenhen flhnd dbalstenihe ro¢dmes; direction in which the 25
surfaces formng the letter V nove away from each other. 16 As shown in
FIG 13, tongues 82 (®HFy &Re liss amohmpmpiatcudel & odeners brathegadpsi ni ng
separate edges of the walls 80a through 80h. Holes 83 (only one is shown)

are formed®in tJrfélB’t‘ﬁJerSttﬁget RE %oﬁRﬁ%W%‘r‘)ﬁ et eﬂ@%%m%*z?%etlbe W¥s 80a

t hrough 80h. As sho g. t he, tong es 82 es_83 mat

each other and consrnghge st%ﬁlﬁﬁlnéiﬂg gﬁ?cfégfghl §°Hé89bya %@§e80a

t hrough 80h. Tof$¥f$@ %Qetﬁgxd§9t1£fe @gé%s 80a through 80h in the form of
de i

a flat sheet are inward 1Tn a sul {e sequence 10 with the tongues

82 mating with the hotgs, 83 lIhgnQ%n&OCﬁ%ﬁv&w@m&fnaeaﬁ %qm%@n\yttmut
resorting to any tool. A preferred procedure for framng the box 80 will be

descri bed hereim@théd . of nasbemeeieyoped pogition shown in FIG 11, the wall
80d of the box 80 is rectangular and
20 FIG. 18 is a section show1ng a relation between the
box and a cap also included in the toner container;
FIG. 19 is a view showing the toner container in a
specific assembled condition;

FIG. 20 is a view showing the toner container in

25 another specific assembled condition; and



15 continuous with the walls 80c and 80e in the up-and-down direction and
conti'guous with the walls 80a and 80f in the right-and-left direction and

t heref ore does not have any separate side8 The walls 80a and 80f each have
a trapezoidal top. 20 As shown in FIG 15, to franme the box 80, use is nade
of ajig 90 formed with a cavity 91. The cavity 91 is configured such that
the wall 80d is |ocated at the deepest position in the cavity 91 while the
wal | s 80b, 80c and 80e, which are contiguous with the wall 80d in the

up- and-down 25 direction, are so angled as to formpart of the box 80. 17
When the walls 80d, 80b, 80c and 80e are received in the cavity 91 in the
above condition, the trapezoidal walls 80a and 80b protrude fromthe

opposi te sides of theeavi by iro %Ozm? 118 Jfle®r i tOvi &fié ¥ad8hbking0 has
been so 5 positioned as to |locate the wall 80d at, e.g., the bottom "the

wal I's 80a and &Dfspaia £fiQl dedi¥RwatdohOo &0l &1 €y thea X nRA-udkie iwathe 80h

and 80g are respectively contiguous with the straight side and inclined

si de of the walill18(trathihesensddiandOh, and 80g are | eft open during
assenbly and 10 cl osed after the insertion of the bag 20 into the box 80.
The wal I s 80g and 80h each are formed with the tongues 82 in their separate
sides while all the walls 80b, 80c and 80e are forned with the holes 83 in
their sepadate sides .DHBGREPDIGN ORI VHEf PREEERRED SEMBADEMENS8De are fol ded
upward, 15 the tongues 82 automatically mate with the holes 83. The box 80
is therefore extrenelRefemsing tq EGS Mok cakpedi f acEPRr HSPERBIMNARIFI GS
13 and 14, each_tongue 82 has a tapered end 82a. The tapered end 82a_ abuts
agai nst the eddi&H¥Ce RBCIISEE 2h e ABRESDO HRENY REPEF R taguard khwh26ht ongue

82 to elastically deformfor a nonent, sq th the walls are fastened to
each other. Fur? HRYWISE §H8&H1PﬁrF Offﬁnﬂbﬁi PRy bﬁvﬁﬁgéanaﬁﬁng t he

opposi e sides glofhey 140 S0 oadi ERSL ONAD MUGD 048] LcR0a.nd oor

fold upward. Thi's €asi | nt § aut oratic oX 80.

18 The bagp20 pAGKAGHN talhdtaQ@@Bpg.ﬁafl%r%%\ﬁqO%Rdtah%oﬁ@% Shtyidde 50l gw ng

procedure. Because he walls 80g an the box 80 are left open, the

nmout h menmber 21tdigesbbd thihe rt Neshp¥p80i v k¥ drino Pebleep SwdEr FohitRG nwirt h t he
5 edges or lugs 88 of the rectangul ar openi ng of the box 80. Subsequently,

the wal | s 80g aatd 88boree powdedywrbhetrheherkdnguesn8Zhantiiligswirth itviee
hol es 83 of the wall 80a, fully assenbling the toner container 2. The bag
20 has its embodiment, the toner container 2 is implemented as a
bag-in-box type container made up of a deformable bag or
156 toner storing body 20 and a box 50 accommodating the bag
20. The box 50 is more rigid than the bag 20.

The toner container 2 is a unit separate from the
developing unit 1 and removably mounted to a mount portion
included in the body of the apparatus from above the

20 apparatus. The mount portién may be positioned within the
apparatus such that it is accessibie when, e.g., a door
or a cover mounted on the apparatus body is opened.
Alternatively, the mount portion may be arranged on the

outside of the apparatus body, if desired.

25 The mount portion includes an upright nozzle 30



outlet portion 27 closed by the cap 70 in order to prevent 10 the toner
from'l eaki ng during, e.g., assenbly, as indicated by a dash-and-dots |ine
in FIG 18. As shown in FIG 19, to prevept the walls 80g and 80h from
easily unfolding, a seal 60 may be wapped around all the side surfaces of
the toner container 2. The seal 15 60 may be inplenented by a thermally
shri nkabl e seal by way of exanple. Further, the seal 60 may be provided
with a shrink wap 61 in order to allow the box 80 to be easily unfol ded by
hand. As shown in FIG 20, the seal 60 may be replaced with an adhesive
seal 62 adhered to the walls 20 80g and 80h fol ded | ast and the wall 80a.
As shown in FIG 18, the wall 80g is formed with a fitting portion 85 for
fitting the ca ; i i ; 70 is
removed 1rom tRETGRHILE piite EAGInG THER ERE ok EBnRRLHRET A8 88 10
25 85, as | ndl Rlihibler 1306bE. | | fife b 21@ 368nas IOV EMCRS medBsthe Cap
70 fromobstructing the operation Tor nounting tﬁe toner contai ner 3 to the

apparat us body.31Bggayeg ﬂm%@éilf%tw,tmﬁ@&& itlot b PG IR ¥k RSuhBeg! OSed
| ast together with the wall 80h, the cap 70 received in the fitting 5

portion 85 is prevenseddp.om MRy RGzan@ isad i aNgouImeairsd sertibeubex 80.
When the toner container 2 set on the apparatus body runs out of toner, it
i s picked &p frdefithiencappaaiat ialbddyas Mden2t med sebdnéd el diepassageved,
the walls 80g and 80h 10 are unfol ded or opened. In this condition, the
enpty bag 20 ca¥®bwhéabidne consdgadubrwith ibebokp 8@mbEre3box B tanebe
folded up in, e.g., two in a small size and is therefore easy to transport
or store whil e VR iRFFRIA Fidmdm bengpbeethe AR n@g ddavied A8JEEEs t he
cost necessary for the 15 box 80 to be distributed fromthe user's station
to the manuf actlur 8F the PPEOEO L Mhecteetrle 30 and Iapmeshwishran RRENARTa

mat eri al havin ertain durability, .then. it can be repeatedl y, used
plurality of titeLardd %o ec@ﬁfr?ﬁ&?%sp&sﬁﬁgﬁt%geéﬁ 98%5039 the
reducti onyn20 As; in: El .10.speci fical i pdi [ 8 ing a
disassenbﬂ?ng é?é@ggﬁgé'ﬂ%%“%%’%h?fabﬁy %?gb#%gﬁfgﬁ4g%¥g§éﬁﬁqb‘gFﬁggng 80

that opens when,iihe £¢alssGe §3ra%{a)¥|89me %ﬁggﬁﬁ& enif§ jﬂgkgﬁé Qpg89 may

be provided on the inside of the wall 80h. T i cati1on 89 ows 25 even

the user to sinply digassenliaddefeGSGuboBheNt, ithes @pleniMg0 3uherbag 20
of the toner container 2, which is nounted to the image form ng apparatus,

in order to reptlenisir tirel dtonersdayd B2 dey Jompiungd diiidd komvanl eifd puepzi ng
it, as stated earlier. Therefore, even when 5 the toner container 2 run out
of toner is piockedip feodithemappar 40uby sopwgpai Ali.s Teét aim phepbdgd 20
and maintains the bag 20 slightly inflated. Further, when the toner

cont ai ner 12 i s dehNers ffdsnihfer mres 130 inthethedlongy genkaineldd viig
restore its original, position, but fails to 10 restore it and cannot
preserve its or} PaPes 8l %Ibqlﬁltry_lnlet passage 32. Air jetted into the

toner container 2 flows through a toner layer and fluidizes
the toner layer by scattering it.
A suction type powder pump 3 is located in the
20 vicinity of or constructed i'ntegrally with the developing
unit 1. The powder pump 3 is a single'axis, eccentric screw
pump and made up of a rotor 4, a stator 5 and a holder 6.
The rotor 4 is made of metal or similar rigid material and
provided with an eccentric, screw-like configuration.

25 The stator 5 is formed of rubber or similar elasticmaterial



On the other hand, the enpty bag 20 renoved fromthe box 80 is burned or

bt herwi se deal with for a reusing purpose by way of exanple. |f the bag 20
is transported w thout being exhausted ofj@ir at the tinme of collection,
the 15 | owcost feature of the toner container 2 is cancel ed. However,
because the seal valve 23 cannot preserve its original sealability, as
stated above, pressure exerted on the bag 20 in the collapsing direction
woul d cause the toner to fly about via the slightly open seal valve 23. 20
In light of the above, in the illustrative enbodinent, the bag 20 is
pressed in the collapsing direction after the cap 70 has been fitted on the
outlet portion 27. As a result, air conpressed within the bag 20 fl ows out

oo 520,20, i BECLLULAT 5tk Liehofns- %érrew:)u“zﬁi%% et BBt ne
toner to fly alpuhqe My QEEefnmohP‘Ee%a{?x&%%éQﬁ%”ﬁﬁatEﬁ é(% eac %%%l%.olgnd

therefore prevented frombein ost roug shows™a

speci fic 5 nodidiapt ﬁEnHErt5'§ ﬂEP'fEliLm efﬁgaass el fhadls £ ZgA ' SI

connected to a nouth nmenber 21A by a n co ectlng portlon
FIG 22, a cap gQB | &é‘ﬁﬁﬂeCheﬂoheraoﬁE%B TefDef oyl ik 3 1He0RRGE laHg

portion 74B; hinges 75B are a substitute for the V-shaped grooves an

deternine 80 thef priayinelsler , atedvieldungnppsétion at difp i gE‘OindGEOSi ng.
In FIG 23, an adhesive tape 750 extends froma nmouth nenber 21C to a cap

70C via a connef:]tulrcg cpomundcafACn batke&n thdk tanswudlt tetifeandlDtbhelrudes

hi nges 75D in place of the V-shaped grooves . The hinges 75D connect 15 a
cap 71D to the Wkt metbethedD viermed oimethe ndepotep omg 7dmi ant. det er mi ne
the folding position at the time of closing. In FIG 25, a nmouth nenber 21E
has a connecti ng por#?&%l?EE'&ﬁdtanéﬁps?QElﬁﬁﬂﬁ%@n$hﬂégﬁaMQPQﬁqﬁﬁdbﬁéh
other as in th illustrativ Hp iment . While the nouth menber 20 21E

det ernmines the }bef &rﬁge qe% & g eUBPHECR RUBRa} e itk tisstane AR

f d d t d h t of t I

w thout || S0er i iR Eh ERGPRE L rBhRE" R REEW TR tenel SHVertng agRs s
ted t _ﬂﬁﬂ%@ R T74F.

(Z:Snggcs?at eg Zb]gi\iey.ti 2d %é tl?é/Pﬁg%t]é(%Iner ahdﬁf acl(’:%%?&% g'f]%em b%g whi | e

the box 50 or & cafe %fff@rdQ@ WP bRe2effR! Ia Y& Plsd Bh gpe e form

of a flat sheet. The toner container 2 1s therefore easy to al the

time 5 of transipordrioratsitycageedtidde tsavhBdp SHPEEEH1 8§ R &k tth A shakd case.
The bag 20 is collected by the manufacturer and then recycled, reused or

burned. The boxl50 Ghe36thet ericher afay ecadwa ageasoniddtenbbytieduees t he
cost necessary for the collection and distribution thereof. The nouth
15 . In this configuration, the powder pump 3 and screw 11
are caused to operate at the same time as each other.
A toner inlet 12 is formed in the buffer 10. A
flexible tube 15 communicates the toner inlet 12 to the
opening 35 of the nozzle 30. The tube 15 has a diameter
20 of, e.g., 4mmto 10mmand is formed of'polyurethane, nitril,
EPDM, silicone or similar rubber highly resistant to toner.
The tube 15 with flexibility can be easily laid in any
desired direction, i.e., upward, downward, rightward or

leftward.

25 In the toner replenishing device having the above



10 menber 21, bag portion 22 and seal -valve 23 of the bag 20 should
preferably be formed of the sanme material or materials belonging to the
sanme series, so that they do not have to Ble classified at the tinme of
recycling. In sunmary, the present invention achieves various 15

unpr ecedent ed advant ages, as enunerated below. (1? C osing neans cl oses an
outlet portion in which ,. a self-closing valve is fitted, surely
preventing toner or simlar powder fromleaking. (2) The closing neans is
connected to a powder 20 storing body and is therefore prevented from bei ng
lost. In addition, a powder container can be assenbled with the outl et
portion being closed by the closing neans. (3) The cl osi ng neans connected

to the mouth meheri qur-dioldied byea ﬁﬁ%ﬁgﬁﬁg 298! &2 lgmmg,léelse%sﬂ

position 25 and is therefore easy to 23 ( 4) Th 0Si ng neans

brings about a dBdtiAIBRI1Rddiltkverator@8tyiiPh High JASIRG SRRNRS radiobe
held at a position where it does not obstruct a nbunting operation. In

addi tion, 5 thepewdgtcetateNddisarndmdud@% *EEEATDE iriopdrithi ol be
firmy connected to each other. (6) Air-perneable filters allow the powder

storing body tale mtetisiredpdediicf Whan rdte hdgdy aiss wedlll &psedt. ia7xhéhe box
can be developed in the formof a single 10 sheet . (8) Any person can
easily frabe thrtboxIn(réspoifibe tivoa megnl drd dmtegrintonmbhy damimes fyon,
machine . ( 10) The box is framed before the powder storing body is put
therein, and i seiher Semsedeinpgeodénahty, g povderThenpodhdsr opesaitad body
can be exhausted w thout, causing the powder to fly about. Various |

nodi fi cati ons W9 IFePeEHSHasEeBrbr ¢drantigse ofkEphes (o theedgvelaping
receiving the teachings of the present disclosure wthout departing from
the scope 20 t H8}eof!-

FIG. 4 shows another specific configuration of the

10 toner replenishing device. This toner replenishing

device differs from the device shown in FIG. 1 in that the

buffer 10 is absent, and in that the nozzle 30 has a single

wall structure. In FIG. 4, structural elements identical

with the structural elements shown in FIG. 1 are designated

15 by identical reference numerals, and a detailed

description thereof will not be made in order to avoid
redundancy.

As shown in FIG. 4, the nozzle 30 is a straight,

cylindrical tube in which an air inlet/toner outlet

20 passage 33 is formed. The éassage 33 is communicated to

the tip member 31. The passage 33.is bent to the left,

as viewed in FIG. 4, at the bottom of the nozzle 30 and

terminates at the opening 35. The tube 15 is connected

to the opening 35. Further, the passage 33 is bent to the

25 right, as viewed in FIG. 4, at a level higher than the



24 What is claimed is: 1. A powder container conprising: a deformable,
powder storing body storing powder therein; a box nore rigid than said bag
for accommodating said powder storing bodlZ a powder outlet portion

i ncluded in said powder storing body and partly showing itself at an

out side of said box when said powder storing body is accommodated in said
box; a self-closing valve fitted in said powder outlet portion and opening
when an insertion nmenber is inserted or closing when said insertion nenber
is pulled out; and closing neans renovably attached to said powder outl et
for closing said self-closing valve. 2. The powder container as clainmed in
claim1, further conprising a nouth nenber nounted on said powder storing

body and formedpurdihpaisl pondesrRihdeds PREL LRB. oPBRiAYN332I dyaehf tRLOSI Ng
valve is fitted in said nmouth nenber. 3. The powder container as clainmed in

claim2, whereigbwidi¥puRpes iso8n8BgDLEQF APELERS oWz dug bh tMd eBnarpowder
passage is fornmed. 4. The powder container as clainmed in claim3, wherein

sai d cl osing nemnstaiss 2randhrepibal shed &t t@Sroorireeiliopd epiunienl .
connecting said closing neans to said nouth nenber are forned of resin and
nol ded integrally w tTheathnetrheconBaidde powdéd lcdm aidesrcradpexd amped in
claim4, further conprising a fitting portion included in said box for
fitting safd clsrsqigt iraalnky widh safdrehcsi hg BiEang .i sAs eshovwn), faherbedi d
powder outlet portion. 6. The powder container as clainmed in claimb,
or toner storing body 20 is made up of a mouth member 21
and a bag 22 affixed to the mouth member 21. The mouth
member 21 is formed of, e.g., resin by blow molding or
similar technology and includes a toner outlet. The bag
10 22 is implemented by a flexible sheet or a laminate of
flexible sheets formed of polyethylene, nylon or similar
resin and 80 pm to 200 pm thick each. As shown in FIG.
3, the bag 20 is provided with filters 28 at its side
substantially opposite to the side where the mouth member
15 21 is positioned. The filters 28 pass air therethrough,
but does not pass toner.
As shown in FIGS. 5 and 6, the mouth member 21
includes a through hole 24 extending in the up-and-down
direction and forming the toner outlet. A flat slider 25
20 is affixed to or formed integ'rally with the outer periphery
of the wall that forms the through hole 24. The slider
25 is generally rectangular and constitutes projections
forming part of connecting means. When the bag 20 is

inserted into the box 50 in a direction indicated by an

26 arrow P in FIG. 2, the slider 25 is received in guide



wherein said closing neans renoved fromsaid toner outlet portion and said
connecting portion are fitted in said fitting portion. 7. The powder
container as clainmed in claim®6, further gonprising an openi ng/ cl osi ng
portion included in said box and openabl e when said powder storing body is
to be inserted into said box, said fitting portion being fornmed on said
openi ng/ cl osing portion. 8. The powder container as clained in claim?7,
wherein said closing nmeans conprises a cap renovably fitted on said powder
outlet portion. 9. The powder container as clained in claiml, wherein said
insertion nmenber conprises a nozzle in which a powder passage is forned.

10. The powder container as clainmed in claim9, wherein said closing neans,

said mouth ne ftha HOBBEREI05ROILL O LONRICELIRAAN GHOBROsERANS Lo

. r
sai d 26 nmout h nenber are torne resin and egral [y wth each

other. 11. The fouedy CUREAIN@StId BIEDR 0 e s @dNgd S@ir ther conprising

a fitting portion included in saild box for fitting sald closing nmeans when

sai d closing neans i STHENPVELiBvIObEg dopawdels Oyld £t P04t beRL-sRapéhe
powder container as claimed in claim1l1l, wherein said closing neans renoved

from sai d tonerpestibiedraecd 2@ WHirkis aisth LONAB ude AP the@lith mietbed in
said fitting portion. 13. The powder container as clainmed in claim 12,

further cobpri sthgbaweopienisiddelrodh ng Apoohit 28 tigwd tided 27N s pbe ihdwnadd
openabl e when said powder storing body is to be inserted into said box,
said fitting pdrelowm the agiflerndd aovd fardsopeaitig/caigshndepddti dnsetdd. The
powder container as clainmed in claim13, wherein said closing neans
conprises a cap'dEVovebl §elfrebes bag suprdveoddeisolfit tEedpdht Lo/, ontlethe

powder container as, claiymed jn claim1, wherein said closing neans_i.s
connected to saﬁ’?iri}':)b‘aﬁl 7 Mifﬁﬁmﬁgd?f an elastic material, %referably

foam sponge. A cap 70 is formed integrally with the mouth
10 member 21 via a connecting portion 74 in order to close
the outlet portion 27. A circular recess 71 is formed in
the cap 70 and capable of mating with the outlet portion
27. As shown in FIG. 18, the connecting portion 74 has
a length, as measured in the connecting direction,
15 substantially equal to the height of the outlet portion
27. As shown in FIG. 6, generally V-shaped grooves 75 are
formed in the opposite ends of the connecting portion 74
in the direction of connection. The cap 70, mouth member
21 and connecting portion 74 may be implemented as a single

20 molding of resin. |
FIG. 7 is a front view showing a specific
configuration of the bag 20 in a position just after
production and not packed with toner. When the bag 20 is
packed with a preselected amount of toner, the bag 20

25 appears as shown in FIG. 3. As shown in FIG. 7, assume



16. The powder container as clainmed in claim15, further conprising a nouth
menber nmounted on said powder storing body and forned with said powder

outl et portion, said closing neans bei ng ponnected at one end thereof to

27 said nouth nenber via a connecting portion. 17. The powder container as
clainmed in claim116, wherein said connecting portion is fornmed with grooves
in the vicinity of opposite ends thereof for connection in order to
determ ne fol ding positions. 18. The powder container as clainmed in claim
17, wherein said closing neans, said nouth nenber and a ' connecting
portion connecting said closing neans to said nmouth nenber are formed of
resin and ol ded integrally wth each other. 19. The pomder cont ai ner as

I d I 8, f t fitt ' ded | id
dee WL Z?fgﬁgﬂ% e Seth e R i A £ & tn&@ " S%ﬂé ?E*ﬁsﬁbvéﬂa??nzm
i u I i i
19, V\Eerel n sa:;ééjee ggyﬁéﬁ%&iﬁg ?%@ngegﬁggrbm salh?l{zjglﬁcerg aﬁ’ raatglorb'?l g% and

sai d_connect i NG, HAIIIN LB hbble dlfwn&aéﬁdf'bfoutnm@%'ees 81 3bg povder

container as clainmed in claim 20, further conprising an ope Ing/c I ng

portion includeghivhesdl tROHANG ORSRARI Gphen Sakdepgrger 35t Qé!LEQtQ&dy is
to be inserted into said box, said fitting portion being fornmed on said

openi ng/ cl ®si nEPWd iapdut?23 e prMEBr scent aifnehsasnel atAedbhaG gbaim 21,
wherein said closing nmeans conprises a cap renovably 28 fitted on said

powder outl et pmagdabdre &3.addemmpoiweing cabicuthe30@sgrdms mefl tonet ai m 1,
further conprising a nmouth nenber nounted on said powder storing body and
formed with said powddiG .ot |sdrowsootthenr, spaicd fdlcosiimgnseans bdi tgecbagect ed
o one end thergel 13 S Ehe SETSS ni L nSZ6REE 08 BUK Ws mm
' ’
a width b of about 113 mm, and a depth ¢ of about SS5mm and
10 can accommodate about 600 grams of toner. The filters 28
each has a diameter of 1.75 cm, an area of about 2.4 cm?,
and air permeability of 2 to 7 ml/cm’.sec x 2.4 cm?, i.e.,
4.8 to 16.8 ml/sec.
FIG. 9 shows another specific configuration of the
15 mouth member 21. As shown, the mouth member 21 is formed
with pockets 76 that serve as means for connecting the mouth
member 21 to a box 80 shown in FIG. 10. As shown in FIG.
10, a generally rectangular opening is formed in the upper
portion of the box 80. The opposite edges of this opening,
20 which form lugs, and the pc;ckets 76 of the mouth member
21 mate with each other, connecting the mouth member 21
to the box 80. As for the rest of the configuration, the
mouth member 21 of FIG. 9 is identical with the mouth member
of FIG. 5. Again, the cap 70, mouth member 21 and

25 connecting portion 74 are implemented as a single molding



24. The powder container as clainmed in claim23, wherein said connecting
portiron is formed with grooves in the vicinity of opposite ends thereof for
connection in order to determ ne folding gositions. 25. The powder
container as clainmed in claim?24, wherein said closing nmeans, said nouth
menber and a connecting portion connecting said closing neans to said nouth
menber are formed of resin and nolded integrally with each other. 26. The
powder container as claimed in claim25, further conprising a fitting
portion included in said box for fitting said closing nmeans when said
closing neans is renoved from said powder outlet portion. 27. The powder
container as clained in claim26, wherein said closing neans renoved from
sai d toner outh;éggﬁ%kon and said connecting portion are fitted in said

fitting portior? e powder container as clainmed in claim27, further

compri sing. an open Ng/el 05711 ypA! OB ERTeflohs 0,291 38hdoBOKnB My

openabl e when sai d powder “storing bo I's to be inserted into said

'said fitting pasg idHbuReig Fioy M O $aidd QAYHJOMAIARRT NEsPORbLAD- tRE. The
powder container as clainmed in claim28, wheréin said closing neans

conprises a capdepay éidhedvon sasdaPemEsigRUBLARL PBRET RA118080dhe
powder container as clainmed 1n claiml, wherein said connecting portion is

formed w th gr aguesigh sDhehave istirhy gbt 90Pes idos tara el enfeddt oehgnect i on
in order to determ ne folding positions. 31. The powder container as
clainmed in claian@@tratighd aidasdseparsaing franeachao tthaputdndreszdr haad a
connecting portion connecting said closing neans to said nouth nenber are
formed of resirrtaheanstlore sidecepntiguons Widdchhetsigle o§XheThdipdndey
container as clained in claim31, further conprising a fitting portion

i ncl uded in sai®dbox fidyeTqiatsrg R Wkt ngsehkansingehhearanELgYPHE neans
is renmoved from s%sd powder out | et (Eort i,ner,

claimed in claith%® akrEPATELPASE %§i41‘grﬁ?§§§{é11gﬁ%5g P AT BT Ghor
St Pon’ ib! O ANBAUBILRCELLRIBOLE B 'sD Th' LAY HO-R B S o Wikgid
sheet having any one of various shapes. The contiguous
sides prevent the walls 80a through 80h from fully parting
from each other at the time of development.
As shown in FIG. 12, a V-shaped groove 81 is formed
15 in each of the contiguous sides of the walls 80a through
80h in order to limit a foldable angle. The angle of the
letter V is selected in accordance with the angle by which
each contiguous side is to be folded. For example, when
the angle of the letter V is 90 degrees, nearby walls
20 contiguous with each other v'ia the groove 81 can be folded
by substantially 90 degrees in the direction in which the
surfaces forming the letter V contact each other. On the
other hand, the nearby walls can be folded up to contact

each other when folded in the other direction in which the

25 surfaces forming the letter V move away from each other.



34. The powder container as clainmed in claim33, further conprising an
openi'ng/ cl osing portion included in 30 said box and openabl e when said
powder storing body is to be inserted intgwg said box, said fitting portion
bei ng fornmed on said opening/closing portion. 35. The powder contai ner as
clainmed in claim34, wherein said closing nmeans conprises a cap renovably
fitted on said powder outlet portion. 36. The powder container as clained
in claiml, wherein said closing neans, said nouth nenber and a connecting
portion connecting said closing neans to said nouth nenber are formed of
resin and nolded integrally with each other. 37. The powder container as
claimed in claim36, further conprising a fitting portion included in said

sar d powder out| ot paFt SBRVASEE TG BoldPROHRPal hel oy ahit e TN ai m
37, wherein saigl qLosidg IEARR ! SEOMED AN SAl4 Janer Ul aK LAn and

said connecting portion are fitted 1n sal ng “portion. he powder

container as chaiimed giod ¢haloMgBBeohurt SOOI (HING A QREBhBAALG! 286N
portion included in said box%gﬁd openab eemhen gaiggpomder storiﬁg body is

to be inserted fid¥ineSahdcRO% e drftld iadG ARNitHPBeparRd el Qig®s sFtRaiI d
openi ng/ cl osi ng portion. 40. The powder container as clainmed in claim 39,

31 wherei n5 sai dvalllesisng ThaRughOBPLI. SERs asiedin ramevabl 1 4f,i thedtengtakd
powder outlet portion. 41. The powder container as claimed in claiml1,
further conpri dhgaadf hivtliesg §drinboe iwidhidesch noshied bmd f conktitiubg said
cl osi ng neans when said closing neans is renoved from said powder outl et
portion. 42. THagwaddrg veanaifwer fastehingweanpycval bs 802 Yineowgn 89hi. d

cl osing neans renoved fromsaid toner outlet portion and sajd connecting
portion are fitiedremeshihg Box t8Ghgtperwabhs 9483 threusbnlBh Eithe fermas

laimed in claim42,f isi i.ng/ closi i on_i ncl uded
"n Sar 0 box and bpeldBteSWREN SAPCEBHIRR A RTERA g Body LEME BETPRER d
i oo AR e SHRER SAPCEPLIRALRATERd gt Body LEabis

[ Sald box jand operdbie rd povder TRt T . oS THSET
por i on. 49, TEE pbiaie: teBpEEnRe MeOR el TRe R RS TR 23"

¢l osing means T indice i dihd ef@é’r@ebéwaﬁﬁwnf%]?éﬁﬂl, %eénf”{&%.

portion. 45. The p cont ai her” as cl al fre al m eréetn sard

cl 0sing means Compri e A d EPRARUN A tHRd addd RV @6t Well
portion. 46. A powder contalner conprising:
be described hereinafter. 1In the developedposition shown
in FIG. 11, the wall 80d of the box 80 is rectangular and

15 continuous with the walls 80c and 80e in the up-and-down
direction and contiguous with the walls 80a and 80f in the

. right-and-left direction and therefore does not have any
separate side. The walls 80a and 80f each have a
trapezoidal top.

20 As shown in FIG. 15, té frame the box 80, use is made
of a jig 90 formed with a cavity 91. The cavity 91 is
configured such that the wall 80d is located at the deepest
position in the cavity 91 while the walls 80b, 80c and 80e,

which are contiguous with the wall 80d in the up-and-down

25 direction, are so angled as to form part of the box 80.
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than:said bag for accommodating said RFpl . ACE~. "E! ~1T SHEET a 2 6 FEB
2003 32 powder storing body; and an exhausting portion included in said
powder storing body for exhausting said powder storing body of air while
filtering out the powder; wherein the exhausting portion conprises a filter
t hat passes air therethrough, but does not pass the powder. 47. A nethod of
fram ng a box included in a powder container, which is made up of a
def or mabl e powder storing body storing powder therein and said box nore
rigid than said powder storing body for accommobdating said toner storing
body, said nethod conprising the steps of : preparing the box developed in a
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that are contiguous with the one wall in the up-and-down direction. 48. The
met hod as &l ai rexbsiitn,orsdchiam 4T, lodesreeithesea tl j8Qyl has @. gu dtthhd hothem,
right-and-left direction that is substantially equal to or smaller than a
wi dth of the ortédevatallish &0ee andy®Ofamad &otldgdr epwiagd. tegcompdeiret Kbe as
claimed in claim48, wherein after the box has been positioned in the jig
such that the Q% § conTh@Mﬁ}slﬁ/\ﬁph angd B@ﬂeammeaneqbdéqubl &ﬁﬂtéé‘ﬂtﬁus
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forms an openi ng/ cl oSiHWOWRRLE Sy aRd:- soThsaaﬁta%df@ﬁm&a%%dtm@tféh@lu@sﬂ
wherein after the box has been positioned in the jig such that thé walls
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angle that forns a box, novabl e bodies are caused to nove al ong opposi te
sides of the jiagnd6Okhereyriebddvitpnwehd HdiesndB lis Clost & gepas awet i dde. one
wall in the right-and-left direction. 52. The nethod as clainmed in claim
47, wherein theThedefaxpeorndy 16 thacealhe dfeeand| 804 sreofnidedupwairda one
of the waIIs contl uous with said one wall in the ri%ht-and-left di rection
and forns18n opeht Y& 84 %F@%ﬁlcsélxmm%wt& hedbelng B3 volll®e of a

def bl | ud Wd t ch i de_st d

Stori ng povder THiEr 80 o SRR SoREF=Ee LY APSI0ATo o HiomiEE ng
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outlet portion included in the powder storing body with closing neans; and
pressing the powlereddedbifNghBOgysbdiat &l nestd @3 aﬁd\/\tlmébeﬁﬁl@lamﬂeme
storing body collapses to thereby exhaust.said powder storing body of air.
53. The net2hod aboxdae red tionetbhaticaldlywefetrn fde spnodentst soi tiga bddhe
stores toner and includes an exhausting portion inplenented by a filter,
V\hi ch passes aivaiheratrérbaghenedt tdoeschovthass sai d toner.

AL CA{, 9. A[SL. AS. AS . A9. A9. A& AL. Ah®. A9. A A

L. A . AfL. AyL. A9. A& ASFLNU:h@]S A, ngwm\lm\glﬁ 17, rollers 92 may be moved

along the opposite sides of the jig 90 in a direction in
which the walls 80a and 80f fold upward. This easily

25 implements automatic assembly of the box 80.
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As shown in FIG. 18, the wall 80g is formed with a
fitting portion 85 for fitting the cap 70. When the toner
container 2 is to be used, the cap 70 is removed from the

outlet portion 27 and then fitted in the fitting portion

25 85, as indicated by a solid line in FIG. 18. This prevents
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the cap 70 from obstructing the operation for mounting the
toner container 2 to the apparatus body. Because the wall
80g with the fitting portion 85 is closed last together
with the wall 80h, the cap 70 received in the fitting
5] portion 85 is prevented from moving and is firmly connected
to the box 80.
When the toner container 2 set on the apparatus body
runs out of toner, it is picked up from the apparatus body.
After the seal 60 has been removed, the walls 80g and 80h

10 are unfolded or opened. 1In this condition, the empty bag
20 can be easily released from the box 80. The box 80 can
be folded up in, e.g., two in a small size and is therefore
easy to transport or store while occupying a minimum of
space. This noticeably reduces the cost necessary for the

15 box 80 to be distributed from the user’s station to the
manufacturer’s station. Moreover, if the box 80 is formed
of a material having certain durability, then it can be
repeatedly used a plurality of times and therefore
contributes a great deal to cost reduction.

20 As shown in FIG. 10 specifically, an indication 89
showingacﬁsassemblingproceduremaybesuitablyprovided
on the wall of the box 80 that opens when the seal 60 is
removed. For example, the indication 89 may be provided

on the inside of the wall 80h. The indication 89 allows

25 even the user to simply disassemble the box 80.

10G
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Air is sent into the bag 20 of the toner container
2, which is mounted to the image forming apparatus, in order
to replenish the toner to the developing unit 1 while
fluidizing it, as stated earlier. Therefore, even when
b the toner container 2 run out of toner is picked up from
the apparatus, some air is left in the bag 20 and maintains
the bag 20 slightly inflated. Further, when the toner
container 2 is removed from the nozzle 30, the seal valve'
23 tends to restore its original position, but fails to
10 restore it and cannot preserve its original sealability.
On the other hand, the empty bag 20 removed from the box
80 is burned or otherwise deal with for a reusing purpose
by way of example. If the bag 20 is transported without
being exhausted of air at the time of collection, the
15 low-cost feature of the toner container 2 is canceled.
However, because the seal valve 23 cannot preserve its
original sealability, as stated above, pressure exerted
on the bag 20 in the collapsing direction would cause the
toner to fly about via the slightly open seal valve 23.
20 Inlightoftheabove,intheillustrativeembodiment,
the bag 20 is pressed in the collapsing direction after
the cap 70 has been fitted on the outlet portion 27. As
a result, air compressed within the bag 20 flows out of
the bag 20 via the filters 28 that pass air, but do not

25 pass the toner. This allows the bag 20 to be exhausted
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belng lost.
FIGS. 21 through 26 each shows a specific
b modification of the mouth member 21. In FIG. 21, a cap
70A is connected to a mouth member 21A by a flat, thin
connecting portion 74A. 1In FIG. 22, a cap 70B is connected
to a mouth member 21B by a connecting portion 74B; hinges
75B are a substitute for the V-shaped grooves and determine
10 the previously stated folding position at the time of
closing. In FIG. 23, an adhesive tape 75C extends from
a mouth member 21C to a cap 70C via a connecting portion
74C. 1In FIG. 24, a mouth member 21D includes hinges 75D
in place of the V-shaped grooves. The hinges 75D connect
15 a cap 71D to the mouth member 21D via a connecting portion
74D and determine the folding position at the time of
closing. In FIG. 25, a mouth member-21E has a connecting
portion 74E and a cap 70E molded integrally with each other
as in the illustrative embodiment. While the mouth member
20 21E determines the folding 'position by using a V-shaped
groove 75E, it is formed with suitaiale openings in order
to reduce the amount of material without lowering
mechanical strength. Further, in FIG. 26, a cap 80F is
connected to a mouth member 21F by a string-like connecting

25 means 74F.
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10/ 7 10/ / IKKNLLMapN9@E i ze or developed in the form of a flat sheet. The
toner container 2 is therefore easy to handle at the time
b of transport or storage while saving space, compared to
a hard case. The bag 20 is collected by the manufacturer
and then recycled, reused or burned. The box 50 or 80 with
theaboveadvantagesnoticeablyreducesthecostnecessary
for the collection and distribution thereof. The mouth
10 member 21, bag portion 22 and seal valve 23 of the bag 20
should preferably be formed of the same material or
materials belonging to the same series, so that they do
not have to be classified at the time of recycling.
In summary, the present invention achieves various
15 unprecedented advantages, as enumerated below.
(1) Closing means closes an outlet portion in which
- a self-closing valve is fitted, surely preventing toner
or similar powder from leaking.
(2) The closing means is connected to a powder
20 storing body and is therefofe prevented from being lost.
In addition, a powder container can be assembled with the
outlet portion being closed by the closing means.
(3) The closing means connected to the mouth member
is folded by a preselected angle to a preselected position

25 and is therefore easy to handle.
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(4) The closing means brings about a minimum of

additional cost.
(5) The closing means can be held at a position where
it does not obstruct a mounting operation. In addition,
b the powder storing body and a box accommodating it can be
firmly connected to each other.
(6) Air-permeable filters allow the powder storing
body to be exhausted of air when the body is collapsed.
(7) The box can be developed in the form of a single
10 sheet.
(8) Any person can easily frame the box.
(9) The box can be automatically framed by a machine.
(10) The box is framed before the powder storing body
is put therein, and is therefore easy to frame.
156 {11) The powder storing body can be exhausted without
causing the powder to fly about.
Various modifications will become possible for
those skilled in the art after receiving the teachings of

the present disclosure without departing from the scope

20 thereof.
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1. A powder container comprising:

a deformable, powder storing body storing powder
therein;

a box more rigid than said bag for accommodating said
powder storing body;

a powder outlet portion included in said powder
storing body and-partly showing itself at an outside of
said box when said powder storing body is accommodated in
said box;

a self-closing valve fitted in said powder outlet
portion and opening when an insertion member is inserted
or closing when said insertion member is pulled out; and

closing means removably attached to said powder
outlet for closing said self-closing valve.

2. The powder container as claimed in claim 1,
further comprising a mouth member mounted on said powder
storing body and formed with said powder outlet portion,
wherein said self-closing valve is fitted in said mouth
member. |

3. The powder container as claimed in claim 2,
wherein said insertion member comprises a nozzle in which
a powder passage is formed.

4. The powder container as claimed in claim 3,

wherein said closing means, said mouth member and a
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mouth member are formed of resin and molded integrally with
each other.

5. The powder container as claimed in claim 4,
further comprising a fitting portion included in said box
for fitting said closing means when said closing means is
removed from said powder outlet portion.

6. The powder container as claimed in claim 5,
wherein said closing means removed from said toner outlet
portion and said connecting portion are fitted in said
fitting portion.

7. The powder container as claimed in claim 6,
further comprising an opening/closing portion included in
said box and openable when said powder storing body is
to be inserted into said box, said fitting portion being
formed on said opening/closing portion.

8. The powder container as claimed in claim 7,
wherein said closing means comprises a cap removably
fitted on said powder outlet portion.

9. The powder container as claimed in claim 1,
wherein said insertion member comprises a nozzle in which
a powder passage is formed.

10. The powder container as claimed in claim 9,
wherein said closing means, said mouth member and a

connecting portion connecting said closing means to said
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mouth member are formed of resin and molded integrally with
each other.

11. The powder container as claimed in claim 10,
further comprising a fitting portion included in said box
for fitting said closing means when said closing means is
removed from said powder outlet portion.

12. The powder container as claimed in claim 11,
wherein said closing means removed from said toner outlet
portion and said connecting portion are fitted in said
fitting portion.

13. The powder container as claimed in claim 12,
further comprising an opening/closing portion included in
said box and openable when said powder storing body is
to be inserted into said box, said fitting portion being
formed on said opening/closing portion.

14. The powder container as claimed in claim 13,
wherein said closing means comprises a cap removably
fitted on said powder outlet portion.

15. The powder container as claimed in claim 1,
wherein said closing means is connected to said powder
storing body.

16. The powder container as claimed in claim 15,
further comprising a mouth member mounted on said powder

storing body and formed with said powder outlet portion,

said closing means being connected at one end thereof to
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said mouth member via a connecting portion.

17. The powder container as claimed in claim 16,
wherein said connecting portion is formed with grooves in
the vicinity of opposite ends thereof for connection in
order to determine folding positions.

18. The powder container as claimed in claim 17,
wherein said closing means, said mouth member and a
connecting portion connecting said closing means to said
mouth member are formed of resin and molded integrally with
each other.

19. The powder container as claimed in claim 18,
further comprising a fitting portion included in said box
for fitting said closing means when said closing means is
removed from said powder outlet portion.

20. The powder container as claimed in claim 19,
wherein said closing means removed from said toner outlet
portion and said connecting portion are fitted in said
fitting portion.

21. The powder container as claimed in claim 20,
further comprising an openiﬂg/closing portion included in
said box and openable when said péwder storing body is
to be inserted into said box, said fitting portion being
formed on said opening/closing portion.

22. The powder container as claimed in claim 21,

wherein said closing means comprises a cap removably
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fitted on said powder outlet portion.

23. The powder container as claimed in claim 1,
further comprising a mouth member mounted on said powder
storing body and formed with said powder outlet portion,
sald closing means being connected at one end thereocf to
said mouth member via a connecting portion.

24. The powder container as claimed in claim 23,
wherein said connecting portion is formed with grooves in
the vicinity of opposite ends thereof for connection in
order to determine folding positions.

25. The powder container as claimed in claim 24,
wherein said closing means, said mouth member and a
connecting portion connecting said closing means to said
mouth member are formed of resin and molded integrally with
each other.

26, The powder container as claimed in claim 25,

. further comprising a fitting portion included in said box
for fitting said closing means when said closing means is
removed from said powder outlet portion.

27. The powder container as claimed in claim 26,
wherein said closing means removed from said toner outlet
portion and said connecting portion are fitted in said
fitting portion.

28. The powder container as claimed in claim 27,

further comprising an opening/closing portion included in
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said box and openable when said powder storing body is
to be inserted into said box, said fitting portion being
formed on said opening/closing portion.

29. The powder container as claimed in claim 28,
wherein said closing means comprises a cap removably
fitted on said powder outlet portion.

30. The powder container as claimed in claim 1,
wherein said connecting portion is formed with grooves in
the vicinity of opposite ends thereof for connection in
order to determine folding positions.

31. The powder container as claimed in claim 30,
wherein said closing means, said mouth member and a
connecting portion connecting said closing means to said
mouth member are formed of resin and molded integrally with
each other.

32. The powder container as claimed in claim 31,

: further comprising a fitting portion included in said box
for fitting said closing means when said closing means is
removed from said powder outlet portion.

33. The powder container as plaimed in claim 32,
wherein said closing means removed from said toner outlet
portion and said connecting portion are fitted in said
fitting portion.

34. The powder container as claimed in claim 33,

further comprising an opening/closing portion included in
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said box and openable when said powder storing body is
to be inserted into said box, said fitting portion being
formed on said opening/closing portion.

35. The powder container as claimed in claim 34,
wherein said closing means comprises a cap removably
fitted on said powder outlet portion.

36. The powder container as claimed in claim 1,
wherein said closing means, said mouth member and a
connecting portion connecting said closing means to said
mouth member are formed of resin and molded integrally with
each other.

37. The powder container as claimed in claim 36,
further comprising a fitting portion included in said box
for fitting said closing means when said closing means is
removed from said powder outlet portion.

38. The powder container as claimed in claim 37,
wherein said closing means removed from said toner outlet
portion and said connecting portion are fitted in said
fitting portion.

39. The powder container as claimed in claim 38,
further comprising an opening/closing portion included in
said box and openable when said powder storing body is
to be inserted into said box, said fitting portion being
formed on said opening/closing portion.

40. The powder container as claimed in claim 39,
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wherein said closing means comprises a cap removably
fitted on said powder outlet portion.

41. The powder container as claimed in claim 1,
further comprising a fitting portion included in said box
for fitting said closing means when said closing means is
removed from said powder outlet portion.

42. The powder container as claimed in claim 41,
wherein said closing means removed from said toner outlet
portion and said connecting portion are fitted in said
fitting portion.

43. The powder container as claimed in claim 42,
further comprising an opening/closing portion included in
said box and openable when said powder storing body is
to be inserted into said box, said fitting portion being
formed on said opening/closing portion.

44. The powder container as claimed in claim 43,
wherein said closing means comprises a cap removably
fitted on said powder outlet portion.

45. The powder container as claimed in claim 1,
wherein said closing meané comprises a cap removably
fitted on said powder outlet portion.

46. A powder container comprising:

a deformable, powder storing body storing powder

therein;

abox more rigid than said bag for accommodating said
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an exhausting portion included in said powder storing body for
exhausting said powder storing body of air while filtering out the

powder;

wherein the exhausting portion comprises a filter that passes air

therethrough, but does not pass the powder.

47. A method of framing a box included in a powder container, which
is made up of a deformable powder storing body storing powder therein
and said box more rigid than said powder storing body for

accommodating said toner storing body, said method comprising the

steps of:

preparing the box developed in a form of a single sheet having
rectangular walls each having a contiguous side contiguous with an
adjoining wall and a separate side, wherein one of said walls has
four contiguous sides in both of an up-and-down direction and a

right-and-left direction;

positioning the box in a jig such that the walls contiguous
with the one wall in the up-and-down direction are folded at an angle

that forms a box; and

folding the walls contiguous with the one wall in the right-
and-left direction such that said walls meet the walls that are

contiguous with the one wall in the up~and-down direction.

48. The method as claimed in claim 47, wherein said jig has a width
in the right-and-left direction that is substantially equal to or

smaller than a width of the one wall in the right-and-left direction.

49, The method as claimed in claim 48, wherein after the box has been
positioned in the jig such that the walls contiguous with the one
wall in the up-and-down direction are folded at the angle that forms

a box, movable bodies are caused to move along opposite sides of the
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ig to thereby fold upward the walls co

ous with the one wall 'in

the right-and-left direction.

50. The method as claimed in claim 49, wherein the wall expected to
face the one wall is contiguous with one of the walls contiguous with
said one wall in the right-and-left direction and forms an

opening/closing portion.

51, The method as claimed in claim 47, wherein after the box has been
positioned in the jig such that the walls contiguous with the one
wall in the up-and-down direction are folded at the angle that forms
a box, movable bodies are caused to move along opposite sides of the
jig to thereby fold upward the walls contiguous with the one wall in

the right-and-left direction.

52. The method as claimed in claim 47, wherein the wall expected to
face the one wall is contiguous with one of the walls contiguous with
said one wall in the right-and-~left direction and forms an

opening/closing portion.

52.A method of reducing a volume of a deformable, powder storing body
included in a powder container, which is made up of said powder
storing body storing powder therein and a box more rigid than said
powder storing body for accommodating said toner storing body, after
substantially fully discharging said powder from said powder

container, said method comprising the steps of:

closing a powder outlet portion included in the powder storing

body with closing means; and

pressing the powder storing body in a direction in which said
powder storing body collapses to thereby exhaust said powder

storing body of air.

L]
53.The method as claimed in claim 53, wherein the powder storing body
stores toner and includes an exhausting portion implemented by a

filter, which passes air therethrough, but does not pass said toner.



