1 8 July 2005 POADER CONTAI NER, METHOD OF ASSEMBLI NG THE SAME AND | MAGE
"FORM NG APPARATUS BACKGROUND OF THE I NVENTI ON The present invention
relates to a powder container, a nmethod pof assenbling the same and an
imge forming apparatus. Mre particularty, the present invenilly 405
relates to a toner container for storing toner applicable to an

el ectrophot ographi c i mage forning apparatus, a nethod of assenbling the
same, and a printer, copier, facsimle apparatus or simlar inage formng
apparatus. It has been customary with an inmage form ng apparatus 10 to use
~a toner container inplenented as a cartridge, bottle or simlar hard case.
The ki nd of toner container, however, has a' problemin the replacenent

aspect. Specific nuf act urer shi pped_ the hard toner container to a
Ger s Stati ot B RN Mttt O A G R e e
recycles, reuses or burns it. ﬂ@ﬁs@aﬁ&k*fﬁﬁ”AﬁﬁHﬁﬁidEH’ needs hi gh

f" colT'ection.

.distribution costs up to the tine 0 n light of the above, a
toner contai ner whose vol une can be reduced has been proposed in the past.
Such a toner, however, cannot stably replenish toner via a toner 20
repl eni shing device. While a toner container whose volume 2 8 July 2005
can be reduced only during transport has al so been proposed, it causes
toner to fly about and contam nate surroundi ngs

BACKGROUND COF THE INVENTION .
The present invention relates to a powder container,
a method of assembling the same and an image f'orming
apparatus. More particularly, the present invention
5 relates to a toner container for storing toner applicable
to an electrophotographic image fo‘rmingA apparatus, a
method of assembling the same, and a printer, copier,
facsimile apparatus or similar image forming apparatus.
It has been customary with an image forming apparatus
10 to use a toner container implemented as a cartridge, bottle
or similar hard case. The kind cf toner container, however,
T o has a problem in the replacement aspect. Specifically,
a manufacturer shipped the hard toner container fo auser’s
station collects the container ruh out of toner and then
15 recycl-es, reuses or-buJ:né it. The hard toner container
needs high distribution costs up to the time of collect_ion.
In light of the ab.ove, a to.ner contaiher whose volume
can be reduced has been proposed in the past. Such a toner,
however, cannot stably replenish toner via a- toner

20 replenishing device. While a toner container whose volume




when transferred to a hard bottle or a toner hopper. Further, a toner
repl eni shing device has been 5 proposed that can stably replenish toner
even froma toner container inplenented by a resin, paper or simlar

fl exi ble sheet and can replenish it to ajﬂeveloping unit renoBdullyr20665t he
contai ner. The toner container includes a flexible bag storing toner and
is used in an upright 10 position with a toner outlet facing downward. A
problem wth this configuration is that the flexible bag is apt to fal
down due to its own weight to thereby stop up the toner outlet. Further,
when the bag col | apses due to the consunption of the toner, the resulting
creases of the bag 15 catch the toner and cause nuch toner to be left in
the toner container. Mreover, the flexible toner container is difficult

to-handl e at tHRENISESORCFLPPAYEHENENT FERRABPEEITES 7 EFAPRRE RIPRIEDr esent
invention are .disclosed in, e.0., Japanese  Patent Laid-Qpen Publ.ication
20 Nos. 7- 1344%%,C%?sz%i%’,n%ngo%ﬁlﬁif%%é‘& agﬁmwaﬁﬁegﬁm@w 9Bt is

t herefore an obj.ect sent _i ty 0.provj cont ai ner
easy to transpg$§ﬁaﬁggn%Sggégngﬁeaaﬁ§§$akﬁ?%bgd%gngl#?ﬁ?% @gégg%é t he use
of a 3 8 July 2005 flhexhble RAGroAerelhgth Of; AsSRIDLLDYcEhE S@MBecand an

imge formng apparatus. |In accordance with the present invention, a
powder 5 proposed that can stably replenish toner even from a toner
coﬂéainer implemented“ by a resin, paper or similér

flexible sheet and can replénish it to a developing unit

remote from the container. The toner container‘inclﬁdes

a flexible bag storing toner and is used in an upright

10 position with a toner outlet facing downward. A problem

with this configuration is that the.flexible bag is apt

- to fall down due to its own weight to thereby stop up the

toner ocutlet. Further, when the bag collapses due to the
consumption of the toner, the resulting'créases of the bag

16 catch the toner and cause much toner to be left in the toner

container. Moreover, the flexible toner container 1is

.. difficult to handle at the time of replacement.
Technologies relating te thé present invention are
disclosed in, e.g., Japanese Patent Laid-Open Publication

20 Nos._7—134484, 9-22175, and 11-118536.

SUMMARY OF THE INVENTION
It is therefore an object of the present invention
to provide a powder container easy to transport and

25 assemble and falling down little despite the use of a




~present invent lc%taén%rwhaa@@é aa@ewﬁggbi@%@@gf&p%ﬁ %es a

. powder container including a deformable bag for”storing po

‘container includes a deformabl e bag for storing powder, 5 and a box nore

rigid than the bag for accommodating the bag. The box .includes an open
portion for allowing the bag to be |nserted into the bag. Also, in
accordance with the present invention, a 3powder container |ncBUdE§0@5
def ormabl e bag for 'storing 10 pomder, and a box nore rigid than the bag

‘for accommpdating said the. The box is polyhedral and includes walls having

| i near sides. Nearby walls include contiguous sides and separate sides.
The box is capable of being developed in the formof a flat sheet. 15
Further, in accordance with the present invention, a nethod of assenbling

-a toner container-including a deformable bag for storing powder and a box

nore rigid than. said the for accommodating the bag includes the steps of
posi tioning thé?t 8§gb%&ch>ﬁq'hétm€em0%mflﬁs 1ipm the $#ee 2@ Nsaqn flasss
upward, fram ng the box with only the wall thereof corresponding to one
side of the bagofgﬁpgoﬁgﬁarﬁﬁgértlng the bag into the box via the one

open vl | To {her eby caRarera TR Bk tEENErEBY et T ga%%%‘r“aﬁg‘é@%%'ﬁ“?ht the
a box
more rigid thaanaha bag ﬁ@feaﬁﬁ@ﬂanﬂﬁéﬁrﬁhéfﬁhéﬁﬁbr'%ccommodating the
bag. The box includes an open portion for allowing the
bag to be inserted into the bag.
Also, in accordance with the'present invention, a
powder container includes a deformable bag for storing
10 powder, and a box more rigid than the bag for accom:ﬁodating
said the. The box is polyhedral and iﬁcludes walls having
1linear sides. Nearby wails include contigubus sides and
..separaté sides. The box is capabie of being developed in
the form of a flat sheet.
15 Further, in accordance with the present invention,

a methed of assembling a toner container including a

deformable bag for storing powder and a box more rigid than
said the for accommodating the bag‘includes.the steps of
positioning the bag such that the outlet portion of the
20 bagfabesupward,framingtheboxwithonlythewallthereof'
corresponding to one side of the bag left open, inserting
the bag into the box via the one side, connecting the bag
aﬁdibox via a connecting device, and closing the open wall
to thereby complete the box.

25 Moreover, in accordance with the present invention,




powder di stingui shing devi ces di stingui shes thé poﬁder 5 stored int

. from anot her

powder. In addition, in accordance with the present

invention, an image form ng apparatus includes a powder container
i ncl uding a deformabl e bag for storing pofwer and a box nore Bigy@00han
the bag for accommodating the 10 bag. A nodel distinguishing device

di sti ngui shes a nodel

he bag

of the inmage form ng apparatus to which the box is

applicable from anot her nodel. BRI EF DESCRI PTI ON OF THE DRAW NGS 15 The
above and ot her objects, features and advantages of the present invention

wi |1 becone nore apparent from

wth the acconpanying drawings in which: FIG 1 is a view show ng a
repl eni shing 20 nmechani smincluded in an inmage form ng apparatus enbodying
“the present in#enti8ae FPCning spaarpsoretnicé udeswas powdey sospedinkirc -

configuration ongytoner container_included in the illustrative

enbodi nent ;

25+
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powder distinguishing devices distinguishes the powder

 stored in the bag from ancther powder.

In addition, 1in accordance with -the present

- invention, an image forming apparatus includes a powder

container including a deformable bag for storing powder
and a box more rigid than the bag for accommodating the

bag. A model distinguishing device distinguishes a model

of the image forming apparatus to which the box is

applicable from another model.

BRIEF DESCRIPTION OF THE DRAwINGS

Theaboveandotherobjects,featuresandadvantages
of the present invention will become more apparent from
the following detailed description taken with the
accompanying drawings in which: | |

FIG. 1 is a view showing a toner replenishing
mechaﬁianincludedininlimageformingapparatusembodying
the present invention;

FIG. 2 is an isometric view showing a specific
configuration of a toner container included in the
illustrative embodiment;

FIG. 3 is a section showing a mouth portion forming

the follow ng detail ed description taken

t oner

4is
how ng




peri phery of a box forming another part of the toner 5 container; FIG 6
_1s a devel oped view showi ng the outer periphery of the box; FIG 7 is a
fragnentary section of the box; FIG 8 is a fragnentary isonetric view
showi ng part 10 of the box different frotmthe part shown in FBGuly2005FI G
9 is a viewshowng the box in the initial flat position before fram ng;
FIG 10 is a view showing the box in a nediumstage of framng, 15 FIG 11
is a view showing the box in the final stage of framng;, FIG 12 is a

. fragnentary section show ng part of the box different fromthe part shown:
in FIG 7 or 8 FIG 13 is a section show ng the box and mouth 20 portion;
FIG 14 is an isonetric view show ng the toner container in a specific
conplete condition; FIG 15 is an isonetric view showi ng the toner

. container in aR6therispéei treesorpréednesndi tion; 25 FIG 16 is an

i sonetric view sh_ovvi ?%G?n:}a!'ter native 6 8 July 2005 enbodi rrentrtoifont_he
present invention; F 17 +8 3R F3OREFIC VW Shovihgroatidt mer ;
ayternative enbodinE@&GQfE;thpQES%%%eh%%%%Figggw, showing the inner
periphery of a box forming another part of the toner
b container;
FIG. 6 1is a develbped view showing the outer
periphery of the box; .
FIG. 7 is a fragmentary_section of the box;
FIG. 8 is a fragmentary isometric view showing part
10 of the box different from the part shown in FIG. 7;
FIG. 9 is a view showing the box in the initial flat
position before framing;
FIG. 10 is a view showing the box in a medium stage
of framing;
15 | FIG. 11 is a view showing the box in the final stage
| of framing:
FIG. 12 is a fragmentary section Shdwing'pért of the
box different from the part shown in FIG. 7 or §;
FIG. 13 is a section showing the box and mouth
20 portidn;
FIG. 14 1is an isometric view showing the toner
container in a specific complete condition;
FIG. 15 is -an isometric view showing the toner

container in another specific complete condition;

25 FIG. 16 is an isometric view showing an alternative




5 'DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Referring to FIGS. 1 and 2, a
toner replenishing device included in an inmage form ng apparatus enbodyi ng
the present invention is shown. As shown, the image form ng apparatus
~includes a developing unit 1 and a toner 40 contai ner 2. The t8Wely 2005
container 2 is a specific formof a powder container and stores powdery
toner. Inthe illustrative enbodi ment, the toner container 2 is

i npl enented as a bag-in-box type container made up of a defornable bag 20.
and a box 50 acconmodating the bag 20. 15 The box 50 is nore rigid than

- the bag 20. The toner container 2 is a unit separate fromthe ? , a

devel oping unit 1 and renovably nmounted to a nount portion included in the
body of the apparatus from above the apparatus. The nount portion nmay be
posi ti oned wi t APROARBERE 8fphbat bsesaph thdentions accessible when, e.g., a

door :or a cover nou &gd on7the agganatus body is opened., Alternatively,
t he mount portion nag e arrand§ed®®n IS YaSHf Y HFparRCESFody .

The nount porti i s_a right nozzle 30 25 capable of penetrating
into the tonergggﬁkggkgggzem 8%9?%%9703 ﬁﬁ?ypﬁﬁﬁgngcbﬂﬁﬁ?ké?nrs set. The
nozzl e 30 has a conical tip nmenber 31 nolded integrally with, adhered to

or otherwi se nounted on its top. The nozzle has a doubl e-tube structure
5 - DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to FIGS. 1 and 2, a toner replenishing
7 device included in an image forming apparatus embodying
the present invention is shown. As Shown, fhe image
forming apparatus includes a developing unit 1 and a toner
10 céntainer 2. The toner container 2 is a specific form of -
a. powder container and stores powdery toner. In the
illustrative embodiment, the toner container é ‘L8
implemented as a bag-in-box typé container made up of a
deformable bag 20 and a box 50 accommodating the bag 20,
15 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 £o 'a mount portion.
included in the body of the - apparatus from above the
apparatus. Thenwuntportionnmykxapositionedwithihthe
20 apparétus such that it 1s accessible 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.
The mount portion includes an upright nozzle 30

25 capable of penetrating into the toner container 2 when the




defining an air inlet passage 32 and a toner outlet passage 5 33, which are
~contiguous with the tip nmenber 31. The toner outlet passage 33 is bent to
the left, as viewed in FIG 1, at the bottomof the nozzle 30 and forned
with an opening .35 at its end. The air Tnlet passage 32 is bedily200s he
right, as viewed in FIG 1, at a level higher than the toner 10 outl et
passage 33 and fornmed with an opening 34 at its end. |In the illustrative
- enbodi nent, the opening 34 of the air inlet passage 32 is conmunicated to
an air punp or air feeding nmeans 40 by a pipe 41. The air punp 40
delivers air under pressure into the toner container 2 via 15 the pipe 41
and air inlet passage 32. Air jetted into the toner container 2 passes
through a toner layer and fluidizes the toner layer by scattering it. A
suction type pé‘»@ﬂéﬁlp\@ﬁpl% 3&° | ofhredorRlehE) haschanteyiofl drirowsienct ed

integrally wt el opin 20 unit 1. The powder punp 3 is a single
axis, eccentri Je‘??\?% e&ﬁg Lt é‘fihﬁrre@ltB? ok, O%lh%%‘é%%‘? mOUREd

hol d 6. Th t | | d t | d
p?ov?&ed mntheaLOecgenF?Pcnag§¥em???ﬁg c%ﬁ??éﬁlgsﬁgﬁlgk 4 %@%F@?%s
[formed of rubbekcoh:sbd 2 &l el g@%@ 23 2t rge!uéfgt e

doubl e- screw confi gur t|on hol acco
rotor 4 and st@quwﬁlém@&%lébﬁﬁhgmw%tﬂam@ﬁcl?%éﬁbé@@m a tRB{lrRassage

and is fornmed of e.g., resin. A toner outlet is fornmed at ‘the left end

-outlet passage 33 is bent to the left, as viewed in FIG.

-1, at the bottom of the nozile 30 and formed with an opening

.35 at its end. The air inlet passage 32 is bént to the

Vright, as viewed i_n FIG. 1, at a level higher than the toner

10 outlet passage 33 and formed with an opening 34 at its end.

In the illustrativé embodiment-, the opening 34 of

the air inlet passage 32 is communicated to an air pump

or air feeding means 40 by a pipe 41. The air pump 40

delivers air under pressure into the toner container 2 via

15 the pipe 41 and air inlet passage 32. Air jetted into the

toner container 2 passes through a toner layer and
fluidizes the toner layer by scattering it.

A suction ty.pe powder pump 3 is lbéated in the

vicinity of or constructed integrally with the develéping

20 unit 1. The powder.pump 3is a.single axis, eccentric screw

pump and made up of a rotor 4, a stator 5 and a holder 6.

The rotér 4 is made of metal or similar rigid material and

provided with an eccentric, screw-like configuration.

The stator 5is formed of rubber or similar elastic material

25 and provided with a double-screw configuration. The



of the holder 6, as viewed in FIG 1. A pipe 8 provides 5 fluid
~ communi cation between the toner outlet 7 and a toner inlet, not shown,
formed in the developing unit 1. A buffer or toner storing neans 10 is
connected to the inlet side of the powde? punp 3 in order to 8tayeoah
adequat e anpbunt of toner. A screw or toner conveying neans 10 11 is
di sposed in the buffer 10 and protrudes to the outside of the buffer 10 at
one end. A drive source, not shown, is drivably connected to the . :
~protruding end of the screw 11. The other end of the screw 11 is connected

to the rotor 4. In this configuration, the powder punp 3 and screw 11 15
are caused to operate at the sane tine as each other. A toner inlet 12 is
formed in the buffer 10. A flexible tube 15 comunicates the toner inlet
12 to the Opeﬁpﬁee%(é&cq%nqﬂﬁztﬁ%t@@ rphert iisad 5thaerad dilmmstior inof |

e.g., 4 mo |0 ngand is formed o h{:$ yurethane, nitril, 20 EP S|I|cone
‘or sinilar rubBEFENT JARPGe8Pstan atBﬂ@?r pal?ﬁﬁ%ﬁé‘dlnjsvﬁ@ﬁ“ &firbi lity

Ciahtvard or’ Foftafahn the Corer Fasten i b a%@f)%vg i bRk B ﬁé‘%above
cont i muogel 3 4o tBQEhBQ&gPr6Pq£P‘E{VﬁE q%igﬁto gas r %ﬁ§%jn accur at e,

~continuously deliver toner wwth a hi
constant MUNELuAl dlubin REAPLSH 'b‘é'%%'eetnothé he et é&t@@t SP%E! Dl g rotor

4, as well known in the
inlet, not shown, formed in the developing unit 1.

A buffer or toner storing means 10 is connected to
the inlet side of the powder pump 3 in corder to store an
adequate amount of toner. A screw or toner conveying means

10 11 is disposed in the buffer 10 and protrudes to the outside
of the buffer 10 at one end. A drive-source, not shown,
is drivably connected to the protruding end of the screw
11. The other end of the screw 11 is connected to- the-rotor
4. In this configuration, the powder pump 3 and screw 11

15 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 30.7»The tube 15 has é diameter
cf, e.g., 4dmmto 10 mm and is formed of polyurethane, 'ni*;ril,

20 EPDM,Siliconeorsimilarrubberhighlyresistanttotoner.
The tube 15 with flexibility can be easily laid in any
desired direction, i.e., upward, downward, rightward or
leftward.

Ir the toner replenishing device having the above

25 configuration, the powder pump or screw pump 3 can




art. In response to a repl eni shrent command derived from 5 e.g., sensed
~image density, the powder punp 3 is operated to replenish a required
anount of toner to the developing unit 1. The powder punp 3 may not
include the buffer 10 or may be replaced®with a discharge typaJggades

punp, if desired. 10 The toner container 2 will be described nore
specifically with reference to FIG 2. As shown, the bag 20 is nade up of
a nmouth portion 21 and a bag portion 22 affixed to the nouth portion 21.
The nmouth portion 21 is formed of, e.g., resin by blow nolding or simlar
15 technology and includes a toner outlet. The bag portion 22 is

i mpl enented by a flexible sheet or a lanminate of flexible sheets formed of
pol yethyl ene, nylon or sinmlar resin and 80 pmto 200 pmthick each. As
shown in FI GS. C3P&AduLUSE Nedabliy & gt onieh a 20 ghned Likdst a—gés awglichol e 24
extending in t@g ug-and-domn direction and formng the toner outlet. A
flat slider 25%°Y 8"HITUEFF0COP StEPFedPRERgr-AIIGN WetPropRr bieral s&r i phery
of the wall th efgggg

‘rectangul ar an 1i»1con;~:t| Ft&hgsg%r?%jaggfr%g %ét?g% %SI g’ge:Jtl 5”%%3&%%%| Y
et e S8 2 rkpl8 P B0 i eboslashagee,
slider 255 An eQut|ebeROES] b dehsRS, t ERBESLREL OW te3s] d dgle 128 and
' ‘ to replenish a required amount of toner to the developing
unit 1. The powder pump 3 may not include the buffer 10
or may be replaced with a discharge type powder pump, if
deéired. |
10 '~ The toner container 2 will be described more
specifically with reference to FIG. 2. As shown, the bag
20 is made up of a houth portion 21 and a bag pertion 22
affixed to the mouth portion 21. The mouth portion 21 is
formed of, e.g., resin by blow molding or similar
15 technology and includes a toner outlet. The bag portion
22 is implemented by a flexible sheet or a laminate of
flexible sheets formed of polyethylene, nylon or similar
resin and 80 um to 200 ﬁm thick each.
As shown in FIGS. 3 and 4, the-mouth portion 21
- 20 . includes a through hole 24 extending in the up-and-down
direction and forming the tonef outlet. A flat slider 25
isaffixedtocm:formedintegrallywiththeouterperiphery
of the wall that forms the through hole 24. The élider

25> is generally rectangular and constitutes projections

25 forming part of connecting means. The bag portion 22 is




forns the through hole 24. A seal valve or self-closing 5 valve 23 is
_fitted in the outlet portion 27 and fornmed of = an elastic material,
preferably foam sponge. A cap 28 is forned integrally with the nouth
portion 21 via a connecting portion 29 il order to close the 8utilyenos
portion 27. Acircular recess 28a is forned in the cap 28 and 10 capable
of mating with the outlet portion 27. FIGS. 5 and 6 respectively show the
i nner periphery ‘and outer periphery of the box 50 in devel oped views. As
shown, the box 50 has.eight walls 50a through 50h. The walls 50a through
50h have straight sides contiguous with 15 each other and straight sides
.separate fromeach other, and each has at |east one side contiguous wth

the side of thg adjoining wall. Therefore, by suitably selecting the
conti guous si d8$TaK89sERat dpeasT Heared RRRLYRETANTDL 61 hdudh iB0R1siot i s

ible to d I the.b 50 in.th 0 f f i ngl e, sheet havi
ne-of var  ous CRAREES TS BRFHUBRE PHeel |THAFenE NEREL WAFT & 508 PPN ough
50h f full i 1 tq f dewv t.
shown in FIG TCaEy BREsaT 2ot RS Pt dht 1 IR e PR 2 6Re! quous
sides of the wabifisS0Re il %51 Na0Ldel J14d Myt <2.foldanligaang! e.
ul'y

The angle of the ------------"-------- -~-~--------- etter V
is selectead i nvateer2ance paidcd he gl Gute tWiicsh 1 cgash £oMtd QUQUS o3 de 1's

to be fol ded. For exanple, when
- an elastic material, preferably foam sponge. A cap 28 is
‘formed integrally with the mouth portion 21 via a
cennecting portion 29 inAorder'to close the outlet portion
27. A ciréular recess 28a is formed in the cap 28 and
10~ capable of mating with the outlet portion 27. -

FiGS. 5 and 6 respectively show the inner periphery
and outer periphery of the box 50 in developed views. As
shown, the box 50 has eight walls 50a through 50h. The
walls 50a through 50h have straight sides contiguous with

15. each other and straight sides separate from each other,
and each has at least one side contiguous with the side
of the adjoining wall. Therefore, by suitably selecting
the contiguous sides and separate sides of the walls 50a
through-SOh, it is possible to develop the box 50 in the

C 20 form of a single_sheet having any one of various shapes.
The _conti.guous sides prevent the walls 50a through 50h from
fully parting from each other at the time of developﬁent.

As shown in FIG. 7, a V-shaped groove 51 is formed
in each of the contiguous sides of the walls 50a through

25 50h in order to limit a foldable angle. The angle of the




the angle of the letter Vis 90 degrees, nearby walls contiguous with each:
other via the groove 51 can be folded 5 by substantially 90 degrees in the
direction in which the surfaces formng_the |etter V contact each other.
On the other hand, the nearby. walls catlbe fol ded up to cont aduly 28@kh

ot her when folded in the other direction in which the surfaces formng the
letter V nove away from each other. 10 As shown in FIG 8, tongues 52 (only
one is shown) protrude fromone of the adjoining separate edges of the
wal | s 50a through 50h. Recesses 53 (only one is shown) are formed in the
other of the adjoining separate edges of the walls 50a through 50h. The
tongues 52 and recesses 15 53 constitute fastening neans for fastening
nearby walls 50a through 50h. To franme the box 50, the walls 50a through
50h in the forAF6ESE ¥ L&t Seheetedrid: peraedarakarti e asgiedry whdefuence

ith the t 2 ' ith, the : 3., The box 50 her ef
be. framed wi (hERER S0°THEEPEP G4 Ty 0t BB TG o Ko TRABOLSD | n

devel oped posi &%gnayﬁ&@bgfxfhg&%utﬂﬁ%% fpces 8b ﬁggﬁegé,gﬁaﬁgwgaﬂg@ard- As

~shown in FIG e int osition s n ol ded in

two such that thatwglibu30f:idin @3c@NotRErWAld +BQf g rdSvd\S1achasil tro1kRE
. Wi dt hwi se di nension of the box 50 is halved. 1278 July 2005 Subsequently,

~as shown isn Fl by ddpstdet wal 1y 300 dppekedding hdawreatd ohr omhie-bexe50 is,
fol ded. The box 50 so fol ded '
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
surfacés forming the letter V move away from each other.
10 As shown in FIG. 8, tongues 52 (only one is shown)
protrude from one of the adjoining séparate edges of the
walls 50a through 50h. Recesses 53 (only one is shown)
are formed in the other of the adjoining separate edges
of the walls 50a through 50h. The tongues 52 and recesses
15 53 constitute fastening means for fastening nearby walls
I5Oathrough50h. To frame the box 50, the walls 50a through
50h in the form of a flat sheet are folded inward in a
suitable seqﬁence with the tongues 52 mating with the
recesées 53. The box 50 can therefore be framed without
20 rresorting to ény tool. |
FIG. 9 shows the box 50 in a devéloped.position with
the outer surfaces of the box 50 facing upwafd. As shown
in FIG. 10, the box 50 in the position shown in FIG. 9 is

folded in two suéh that the wall 50c lies on the wall 5Cf.

25 As a result, thewidthwise dimension of the box 50 ié halved.




up'is small and thin enough to be put in an envel ope 59 having a suitable
~size. As for the wall 50g folded last, 5 a margin available with the
V-shaped groove 51 at the tine. of folding is short. For this reason, as
shown in FIG 12, a groove 54 in the fordfhof a letter Wis fogue 2005t he
contiguous side of the wall 50g. The nouth portion 21 of the bag 20 is
fitted to the 10 wall 50d of the box 50. As shown in FIG 3, guide
portions 58 are formed integrally with the wall 50d in order to receive
the slider 25 of the nmouth portion 21 while guiding the slider 25. The bag
20 is fitted to the box 50 by the followng 15 procedure. As shown in FIG
2, the walls 50c through 50h are folded in the formof a box while the
wal I's 50a and 50b are left flat. The bag 20 has its outlet portion 27
cl osed by the €8PpS28UPRtdFders £HopelRAtIG-hdlt drier wRAdNB0Y pakitagdiag
i ndi cated by a dash-and-dots line in FIG _13, 20 Subsequently, the slider
25 of the nout F?OHBWPanfE‘imitsheslhod‘ gpn%% ﬁcgi]éjeﬁri déNsoPPronS 5B Lolfledhi s
manner, the bag_2 ' S ecei ved i.n the baox 5Q0. Thereafter, e walls
50a ant 500 ar 877 OFaGH LD Pt SET R HHE SRR AT IS SHsBRR S ne
tongues 52 andnbeeRases i M1k caused A0 fIRL & £5,thi Ny fach, AldIen gt ween
“the walls 50a and 5§b_an fﬂ% wall" 13 % Jﬂ?@ 08 goﬁ.& S owna?%’FlG
14, to prevent atherdh las%2308ARAwi th the V-shaped groove 51 at the time.
of folding is short. For this reason, as shown in FIG.
12, a greoove 54 in the form of a letter W is formed in the
contiguous side of the wall 50g.
The mouth portion 21 of the bag 20 is fitted to the
10 wall 50d of the box 50. As shown in FIG. 3, guide portions
58 are formed integrally with the wall 50d in order to
receive the slider 25 of the mouth portion 21 while guiding
the slider 25. |
The bag 20 is fitted to the box 50 by the following
15 procedure. As shown in FIG. 2, the walls 50c¢ through 50h
are folded in th‘e form of a box while the walls 50a and
50b are left flat. The bag 20 has its outlet portion 27
closed by the cap'28 in order to prevent the toner from
leaking, as indicated by a dash-and-dots line in FIG. 13.
20 Subsecjuently, the slider 25 of the mouth portion 21 is slid -
_into the guide portions 58. In this manner, the bag 20
‘is easily received in the box 5C. Thereafter, the walls
50a and 50b are folded to fully frame the box 50. At this

instant, the tongues 52 and recesses 53 are caused to mate

25 with each other betweeﬁ the walls 50a and 5Cb and the wall




50b fromeasily unfolding, a seal 60 may be w apped around all the side
~surfaces of the toner container 2. The seal 5 60 may be inplenented by a
thermal |y shrinkable seal by way of exanple. Further, the seal 60 nmay be
provided with a shrink wap 61 in order % allow the box 50 t®Juig2605ily
unf ol ded by hand. As shown in FIG 15, the seal 60 may be replaced with an
adhesi ve seal 62 adhered to the walls 10 50a and 50b fol ded | ast and the
wal | 50h. ‘As shown in FIG 13, the wall 50a is formed with a fitting
portion 55 for fitting the cap 28. Wen the toner container 2 is to be
used, the cap 28 is renoved fromthe outlet portion 27 and then fitted in
the fitting portion 15 55, as indicated by a solid line in FIG 13. This
prevents the caﬁ 28 from obstructing the operation for nounting the toner
cont ai ner 2 to>PRe apparatus body. Wen the toner container 2 set on the

apparatus body runs,out. of toner, it i cked fron1the apparatus body.
20 After the seal, if® pﬁgggﬂtlnhgnge%ﬁ r ?nﬁﬁﬁﬁeéhl éQQJ%QQ

| d f b f d
s theref oﬁgmeta??? PESp Hana P pREE188p G0 W @é%%@%“@@l?ﬁ At "
space. This nota'lqe@g?ékld@%"bci%cterEO‘fO@tie AN a%e&h§ b%é%eaﬂ be

~distributed 25 fromthe user's station to the nanufacturer”’ atron. 14 8
Jul'y 20055 Mor @0veky bt 1h61608nbai By foremaref1 8, mahan el haddig wsertain

durabi-lity, then it can be repeatedly used a
way of example. Further, the seal 60 may be provided with-
@ shrink wrap 61 in order to allow the box 50 to be easily
unfolded by hand. As shown in FIG. 15, the seal 6C may
be replaced with an adhesive seal 62 adhered to the walls
10 50a and 50b folded last and the wall 50h.

As shown in FIG. 13, the wall 50a is formed with a
fitting portion 55 for fitting the cap 28. When the toner
container 2 is to be used, the cap 28 is removed from the
outlet portion 27 énd then fitted in the fitting portion

15 93, as indicated by a solid line in FIG. 13. This prevents
the cap 28 from obstructing the operation for mounting the
'''' toner cOhtainer 2 to the appératus body.

When the toner container‘-2 set on the apparatus body

runs cut of toner, it 1s picked up from the apparatus body.

~ 20 After 'the Seal, if present, has been removed, the empty
bag 20 is released from the box 50. The box 50 can be foldéd

up 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 box 50 to be distributed

_25. from the user’s station to the manufacturer’s station.




plurality of tinmes and therefore contributes a great deal to cost
~reduction. 5 The bag 20 is burned for reuse or simlar purpose. The

flexible bag portion 22 is enpty and can therefore be transported or
otherwi se dealt with at an extrenely | owl4ost |ike the box 508 JTkenesare
- avail abl e toner of various colors and 10 various properties. If inadequate
toner is used, the entire developing unit nust be replaced in the worst
case. - Particularly, it is a common practice with a full-color inmge
~form ng apparatus to use toner of three different colors and bl ack toner,
which is consuned nore than the 15 other toner. A toner container storing
the black toner 1is, in many cases, greater in size than toner containers
storing the other toner. However, the toner containers storing the three
col or toner ar&Gr&ENETcallti Alsi Dox & itshaforangserafors inmtaptialo heslient a
wr ong toner contalner éﬁgfln |ight of the above, in the illustrative
‘embodi nent , QHl%%é%ﬂt?%%naﬂtc@@ﬂ e peReyRHedlY ousgeh aount

portion of the I and_cory espondi n ne . of the toner

cont ai ners. gﬁg%el\%tet t 8 e% 1 Sﬁé £%%ﬁ$§?ﬁ%rcqﬂgcd%ﬁb%éﬁsn5 Fetat feqt
unexpect ed nnu&b ROLL Qg% iBESt shown 25 in FIG 2, the mating neans, or
toner distinguishing neans; --------- “<------ 15 8 July 2005 is

i npl enent ed by arCuaEﬁer§§§S§@3h5Znﬁ@kﬁ?@o&nrébgeQQK similar purpose.
The flexible bag portion 22 is empty and can therefore be
transported or otherwise dealt with at an extremely low
cost like the box 50,

There are available.toner of wvarious colors and

10 various properties. If inadequate toner is used, the
entire developing unit must be replaced in the wofst case.
Particularly, it is a common practice with a full-color
image forming apparatus to use toner of three different
colors and black toner, which is consumed more than the

15. other toner. A tonér container storing the black toner
is, in many cases, greater in size than toner containers
storing the other toner. However, the toner containers
storing the three color tonér-are identicai in size, so

‘that a person is apt to select a wrong toner container.

- 20 '  Inlight<xftheabove,jjltheillustfativeembodiment,
mating means of a particular color is assigned to each mount
portion of the apparatus body'and.corresponding'one of the
toner containers. This prevents each toner container from
being set in an unexpected mount portion. As best shown

25 :ulFIG.2,thenmtingmeans,ortonerdistinguishingmeans,




50 and capable of mating with projections, not shown, positioned in a

~ preselected nmount portion included in the apparatus body. The position of
"the recesses 57 differs 5 fromone toner_to another toner. Alternatively,
the recesses 57 may be forned in the slilBer 25 of the nouth p8vtiy@aoR1,
al though not shown specifically. The recesses 57 fornmed in the slider 25
are advantageous over the recesses 57 fornmed in the box 50 in 10 that it
is not necessary to fabricate a particular box 50, which is repeatedly
usabl e, for each color. Generally, imge form ng apparatuses of the sane
nodel are used in various countries. Wile such apparatuses can share the
sane toner container 2, the 15 production cost of the toner container 2 is

dependent on the econom cal circunstances of each countr Therefore, if
toner produced&t lWB@\ﬁ’&%@’Eeﬁisb}ﬁs%ﬁc‘*ﬂﬁt%oﬁﬁﬁ%%s wherf®r lﬁ*r 88cPbren cost
-is high, then %Qe dbstrl jiyst i S, disturbed, . To g gls probl em
the illustrati 20 e i % hat |Rﬁ?ﬁﬁﬁgl?%§95§8 56°FGrmed in

the box 50 angogamﬁgdt Lssggj grdgln it | ng%w 1301 10 RAD0S -1 FHE NOdel

di sti ngui shi ng” nmeans an i orm ng apparatus to
whi ch- the toneg 99@5€hgeﬁo§y'Sq&éP%b@%%Qb% ok”tﬁé"ééééé%ésQﬁFBL%EQ%%atUS

body i's prOV|ded 25 with projections, not shown, capable of mating with the
16 8 July52005frbmceﬁéesoﬁératoaaﬁatheeutaﬁe@osltlon
| Alternatively, the recesses 57 may be.formed in the
slider 25 of the mouth portion 21, althoug.h not shown
specifically. The recesses 57 formed.in'the slider 25 are
advantageéus over the recesses 57 formed in the box 50 in
10 that it is not necessary to fabricate a particular box 50,
which is repeatedly usable, for each color.

Generally, image forming appaxatuses 0of the same
model are  used 1in wvarious countries. While such
apparatuses can éhare the same toner container 2, the

15 production cost.of the toner cqntainér 2 is dependent on
the economical circumstances of each country. Therefore,
if toner produced at low cost is used in countries where
the productién cost is high, then the distribution system
is disturbed. To solve this problem, thé illustrative

20- embodiment additicnally includes recesses 56 formed in the
box 50 and playing the role of model distinguishing means.
The model distingﬁishing means limits the model of- an image
forming apparatus to which the toner contalner 2 is
applicable. Zh}thiscase,eachapparatusboins;uovided

25 - with projections, not shown, capable of mating with the



" FIG 16 shows an alternative enbodi nent of the present invention. As

- shown, a box 50' is openable in a right-and-left direction |ike a bivalve.

The box 50" 5 should preferably be openabl e al ong a diagonal |ine, as seen
fromthe above, so that it can be widelylfpened to further f agijLiytzabe t he
attachnment of the bag not shown. Although the box 50' cannot be devel oped,
it also saves space if a plurality of such boxes are stacked in the opened
10 position. FIG 17 shows another alternative enbodi nent of the present

i nvention. As shown, a box 50" is constantly open at a portion
corresponding to one wall, i.e., one side wall in the illustrative

- enbodi nent. Thé box 50" allows even 15 the operator of the apparatus to
easily attach and detach the bag 20 fromthe box 50". Specifically, the
wal | s 50a and*56BS8fSt hé E?eﬁl§a§téﬁﬁéérnﬁﬁﬁlh@@nabsent in the box 50",

so that the box 50" can be devel oped or folded up in a small size, 20 As

stated above, the bafl90 3 tHPHDNER @&ﬁ?&?ﬁéﬂv%z?%qu%ﬁﬁ%ﬂeOthpé t he

box 50 be fol ded I | pped, in the f ffIt
sheet. The tﬁnsfesésrﬁt‘%“ﬁ%?%gﬂ? P PbEOPe. BaEyt Sopahi A e 1 e of -

T I A
reused or 5_b_Uf n%ﬂou_faep.b@fe;%gb%t}Bet@@eﬁ@@l@ along a.diagonal line, as
| seen from the above, sc that it can be wideiy openead to
L furthef facilitate the attachment of the bag not shéwn.
Although the box.50’ cannot ber developed, it also saves
space if a pluratity of such boxes are stacked in the opéned
210 position.

FIG. 17 shows another alternative embodiment of the
present invention. As shown, a box 50” is constantly open
at aportion correspdnding toonewall, i.e., one side wall
in the illustrative embodiment. The box 50” allows even

15 the operator of the apparatus to easily attach and detach
therbag 20 from the box 50”. Specifically, the walls 50a
and 5Qb of the previous embodiment are absent in the box
50", so that the box 50” can be developed or foided up in
a small size. | | |

20 ‘As'stated above, the bag 20 of the toner container
2 is flexible while the box 50 can be folded up in a small
size or developed in the form of a flat sheet. The toner
container 2 is therefore easy to handle at the time of

transport or storage while saving space, compared to a hard

25 case. Thebag 20 is collected by the manufacturer and then



advant ages noticeably reduces the cost necessary for the collection and
distribution thereof. The nouth portion 21, bag portion 22 and seal valve
23 of the bag 20 should 5 preferably be formed of the sane.material or
material s . belonging to the sanme series, 140 that they do not havaly005 be
classified at the tinme of recycling. In summary, it will be seen that the
- present invention provides a toner container including a flexible 10 bag
accormodated in a box. The box prevents the flexible bag fromfalling down
when set on an image form ng apparatus. Further, the box is fol dable and
t herefore reduces the collection and distrlbutlon costs of the toner
container to a significant degree. Mireover, the box is easy to fold 15
and unfold and can be repeatedly used. Various nodifications will becone
possible for FtREEELSR;| FEUSER PHebHrhesft eFhpeRervPRgWihE FB&chPAYS of

e toer 1 o EFURRLR S L A DU PRI O e 0P Lher oo, 12 B ulY
At e COTPELE100t 108 JERANEBDL £0AG 1, Oy 2184 N T?lom%atgaggr%a.box mor e

rigid than sai or acconod Wheréin sai X "Rl udes
an open portloﬁlfOBa |ﬂd¥M1Q91%@'QnBaQeaiobéﬁ%é'E%ebke %ﬁfghgﬁﬂa and

mhereln said box further includes recesses capable o?h
5 preferably be formed of the same material or materlals
' belonging to the same series, 50 that they do not have to

be classified at the time of recycling.
In summary, it rwill be seen that the present
invention provides a toner container including a flexible
10 bag accommodated in a box. The box prevents the flexible
bag from falling down when set on an image forming apparatus.
Further, the box is foldable and therefore reduces the
collection and distribution costs of the toner container
to a significant degree. Moreover, the box is easy to fold

15 and unfold and can be repeatedly.used.
Various modifications will become possible for
those skilled in the art after receiving tHe teachings of
the present disclosure witheut departing from‘the scope

thereof.



projections formed in a body of the inmage form ng apparatus. --2. A powder
container as clained inclaim1, wherein said recesses of said box are
arcuate. --3. A powder container for an inmage form ng apparatus conprising:
-a deformabl e bag for storing powder; ¥ box nore rigid than sai dJoggpober
accommocating said bag, said box including an open portion for allow ng
said bag to be inserted into said bag; connecting nmeans for connecting
said box and said bag renovably received in said box, said connecting
means oonprining projections protruding fromone of said bag and said box
and recesses fornmed in the other of said bag and said box; and a nouth
menber formed with an outlet for discharging the powder; wherein said
“projections_of said _connecting nmeans are included in said nouth nmenber;
and wher ei 18 d & Hldrachers i ncl udes recesses capabl e of mating with

projections formed in a body of the image formng apparatus ---4. A powder
cont ai ner as clannem;hﬂdﬁié@ﬂb&ma%ﬁ%f%ﬁﬁuﬁﬁkdf %%M%; are
arcuate. 19 8 J Oogl omder contalﬁé ana?%%g &?m

appar at us conpr|S|n %é?%ﬁ%ﬁb oTREg PeBlerdt ¥ ng pomder and a box nor e

rigid than sai daiiay foe maidntaoatdidgbRarer hagimodheneifa183iad, bag has an
outl et portion {iRfredh SERG KNG g&gegpgxﬁgg? éatoi-ta bett om Lher eof ang an

i nclined suED%Ee ta erlngu;ogﬁ{
5 bag;

| wherein said box further mcludes recesses capable of mating with
projections farmed in a body of the image forming apparatus.

~~2. A powder container as claimed inclaim 1, wherein said recasses
of said box are arcuate.

--3. A powder comntainer for an image forming apparatus comprising:

a deformable bag for storing powder;

a box more rigid than said bag for accamocating satd bag, said
box including an open portion for allowing said bag to be inserted into
said bag;

connecting means for connecting said box and said bag removably
received in said box, said connecting means comprising prO] ections
protruding from one of said bag and said box and recesses formed in
the other of said bag ard said box; and

a mouth member formed with an outlet for discharging the powder;

wherein said projections of said connecting means are included
in said mouth member; and |

 wherein said box further includes recesses capable of mating with
projections formed in a body of the imaga forming apparatus,

~—4. A powder container as claimed in claim 3, wherein said
recesses of said box are arcuate,




portion; wherein said box includes at |east one wall inclined al ong said

I nclined surface of said bag; and wherein said box further includes
recesses capable of mating with projggtions formed in a body of the inmge
form ng apparatus. --6. A powder contafner as claimed in clai mggy\agsei n
said recesses of said box are acrcuate. --7 A powder container for an

I mge form ng apparatus conprising: a deformable bag for storing powder,
said bag having an outlet portion for discharging the powder at a bottom
thereof and an inclined surface tapering toward said outlet portion; and a
box nmore rigid than said bag for accommocating said bag, said box

i ncluding at.|least one wall inclined along said inclined surface of said

bag; connecti ng_gTeangmwiS RRSE ifRE Sakkh ?éiﬂ- CE@E}B Y
received in said, hox, iai& connect?ﬁg mea sq§%@%$?§ gag%gje |§%§L
protrudi ng frofh GRETEPIEIrd foagSardne sPPssexannd recesses formed in  the
ot her of said bdgpxamstesaigddbiun €id agTes Botmmbeitihg¥aed pagt h an outl et
for dischargin r. . wherei aid projections of sald copnecting
nmeans are inclﬂhe ?nﬁ%!@%F lﬁﬁu?ﬁc’ H%b??ﬂﬁﬂﬁ é#@ §5Wﬂ%hﬁ nber is
further foRfédPafton thetealsand enphisllénedosurface gpsiinh fpvefdchidretiar nred in
a body.of phetibfpge formng apparatus. --8. A power container as calined
nclalm 7. Sl S8 ORISR o 2k PUD TRIPELS S S

inclined surface of said bag; and .

wherein said box further includes recesses capable of mating with
pbrojections formed in a body of the image forming apparatus.

-—6. A powder container as claimed in claim 5, wherein said recesses
of sald box are acrcuate.

~-~7. A powder container for an image foming'apparatus camprising:

a deformable bag for storing powder, said bag having an outlet:
portion for discharging the powder at a bottom thereof and an inclined
surface tapering toward said cutlet portion; and

a box more rigid than said bag for accommocating said bag, said
box including at least one wall inclined along said inclined surface
of said bag; '

connecting means for connecting said box and said bag removably
received in said box, said connecting means camprising projections
-protruding from one of said bag and said box and recesses formed in
the other of said bag and said box; and

a mouth member formed with an ocutlet for discharging the powder;

wherein said projections of said connecting means are included
in said mouth member; and

wherein said mouth member is further férmed with recesses capable
of mating with projections formed in a body of the image forming
apparatus,

--8, A power container as ca].limed in claim 7, wherein said recesses |
of said mouth member are arcuate. |



