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DESCRI PTI ON | NNER CAP FOR TONER CONTAI NERAND TONER
CONTAI NER Techni cal Field The present invention

WO eloaties0z 0 an inner cap for a toner contai nerPEIaP208/055020
toner contai ner each of which is replaceable and is

used in an inmage form ng apparatus having a devel opin
unit equi pped with aEE%@ﬁgBEQQNng devi ce. PHng
Background Art As is shown in FIG I, a basic toner

cont ai NNNER tG:a PPFER TONRBNCONTAINER 4DERi ng
part (outlet) 11 for discharging toner particles at

one end, which is gepled ¢ayRIYAPNER outer cap 20 and

an inner cap 30. One exanple of the base toner

container for the present invention is described bel ow

using FIG I, which is an illustration show ng,

however, a structure of conventional toner container.
TéshneadhBiwdldin FIG |, a cylindrical container main

body 10 has a neck part 15 of a slightly smaller

di aneTge prisaaNidventipani¢latparto d4 iameri txplfbr arhener

neck part 15 is
container and a toner container each of which is replaceable and
is used in an image forming apparatus having a developing unit
equipped with a toner supplying device.
Background Art

As is shown in FIG.1, a basic toner container for the
present invention has an opening part (outlet) 11 for discharging
toner particles at one end, which is sealed doubly by an outer
cap 20 and an inner cap 30.

One example of the base toner container for the present
invention is described below using FIG.1, which is an
illustration showing, however, a structure of conventional toner
container. As is shown in FIG.1, a cylindrical container main
body 10 has a neck part 15 of a slightly smaller diameter
between the opening part 11 and itself. The neck part 15 is
connected to a toner housing part 16 of a larger diameter than it
via a shoulder part 14 of a gentle curve, which makes movement

of toner to the opening part 11 smooth. The container main

body 10 has a guide groove 13 formed in a spiral manner for
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connected to a toner housing part 16 of a | arger
dianmeter than it via a shoulder part 14 of a gentle

w@ose148ohi ch nakes nmovenment of toner t o the PEEM200B/055020

part 11 snooth. The container main body 10 has a guide
groQve 13 fornmed in a spiral manner forsending the
E%g%ngﬁ edener imuldspbnithy qreningpsshidirchargs ypout) 11
by a rotation of the container main body 10. The gui de
byoowretdBonsos ohe rapddihbatmbin fhardys 18. riThye guide groove
projecting into inside of the container main body. The

08tiers¢ aRap@dasa it BHRhE $TIEYe ?ﬁ{oﬁz@t\:’iﬁ?rﬁﬁ%di sidet (F]f('e the

integrally on an inner surface o so that

e screw part 21 screws together a male screw part
ggﬂg%lglfédmoﬁntpﬁ%a%uter surface of the wall of the
openi ng_part 11 of the toner caontai ner main body 10.
The i nhBe Gutem3eap20 hasapdemmlessenest magtvd 1 shaped
slightly slender end and slightly | arge head so that
it gradkyr onagn Sealesr $hefxpeof tihe pasll dd thherthiet fdraale
pushed into the inner opening part (discharge spout)

ddr & p® 2 PReLe R 1 er RN ROdYrdR PPEWah 8§ on
opening part 11 when it i1s pulled out of the opening

BRC b Uk 5 5 R PR S L Sgf e
ggntainer main body 10.

The inner cap 30 has a tapering structure with slightly
slender end and slightly large head so that the inner cap seals
the opening part 11 when it is pushed into the inner opening
part (discharge spout) 11 of the toner container main body 10
and opens the opening part 11 when it is pulled out of the
opening part 11. The inner cap 30 has a opening entering part
31 shaped with a flexible resin material. The degree of
tapering of the inner cap is so slight that it is difficult to
recognize the tapering at a glance. On the outer surface of the
opening entering part 31, a plurality of rubbery transverse ribs
33 are circumferentially formed to seal the opening part 11. In
this example, they are 3 ribs, i.e., an upper rib 33a, a middle rib
33b, and a lower rib 33¢c. Further, an inner cap head part 34

forming a base of the tapering opening entering part 31 has a

flange part 35 which is equipped with a circumferential fold rib
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tapering of the inner cap is so slight that it is
difficult to recognize the tapering at a glance. On

wo b@souser surface of the opening entering parPCBIR2068/055020
plurality of rubbery transverse ribs 33 are
circunferentially formed to seal the opening part 11
36 athihe exdnpledse abfhefdangeimart 85e. A dlpxappeedgepof the
33a, amddle rib 33b, and a lower rib 33c. Further,
foddiribed6 dapnhadadepanita®4d withranepidinmsarfdcd Ada to seal
tapering opening entering part 31 has a flange part 35

MY Ebnb P cBAYLPREH nth Pléd‘&i. rTHERERW G dd, AHE (hREP A 30

the outer edge of the ange part 35. Afl exi bl e edge

of the fold rib 36 .is,i | ose contact.with a. ceil,i
Silpahe orgnrpeat Thetiiifoneh ankeitthm b By iy

ot her words, the inner cap 30 seals_the opening part

tmo sladiits PepRAScbhtaf Murgdity pbaybbgryisagsyerng ribs 33
nmeans, i.e., a plurality of rubbery transverse ribs 33

plazeddonrtheheap eperg agenpegioigteihgrpang Phrdandh fold b 36.
fold rib 36. In FIGI|, a knob part 37 is indicated.

THETNA0 PRULD3G 2 k6 3heﬂsdi&dicateﬁuckrrgﬁm gr@relamg held

in an ifage form ng apparatus, when the ton

8 RGOk JpBF B aRs BoP ARt i A S By TRDRRR, STALTN &,
process the inner cap 30 is i mmobilized, and renoved
Vhem thhe tesaraoadeinar assbgposedvint aHiked mpadtiayin the
novenent

image forming apparatus to have its sealing broken. By this
process the inner cap 30 is immobilized, and removed from the
container main body 10 which is moved by a movement
mechanism in the image forming apparatus to the direction in
which the container main body 10 is leaving away from the inner
cap 30. The knob part is particularly useful also in such an
inner cap removing step. Such an inner cap removing system is
disclosed in detail in our Patent Literatures 1 and 2.

The sealing of the toner container (bottle) is excellent,
and the toner container causes no toner leakage. However, the
toner container easily causes a difference between the inner
pressure and an atmospheric pressure due to an environmental
change, such as a temperature change at the storage site of the

toner container. Particularly when the toner container is

stored at a cold site such as a storage plant in a cold district,
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mechani smin the inage formng apparatus to the
direction in which the container main body 10 is

wo easiinggoaway fromthe inner cap 30. The knob Per/gP068/055020
particularly useful also in such an inner cap renoving
step. Such an inner cap renoving systemis disclosed

the ideeaiprdssurer ofPthenbneirt @rdtanes becomde nepadive.
sealing of the toner container (bottle) is excellent,

VWPREL the §Q8lcLpBtRIDBE coRSEoN ésldeaid Bakagerporated
However, the toner container easily causes a

.dj fference between t [ - nr

na%onéﬁgﬁgﬁes St el i P aRE iR bohe tomer
such as a tenperature chapge, at the storage.sit f
conbaimgvere et aitheratipaFP NEGICAPF 53R h ’ttﬁn‘éftﬁe
container is stored at a cold site such as a storage
epkelitni tomerodahldhgtabidityt whichnier npt essemplete tShé(l;ing
toner contai ner becones negative. Wen the storage

aB§Tit P FoDEGO MR H et Th e b rab dnt 5 nleRCH Reidheeblidnair ihe
toner container till the inner pressure of the toner

.cont ai ner .t h i ' i
1’6?°‘E1T9era§§§gﬁ?]ggﬁgtl&%%rraélén‘g$| U bEcPRESSLE athlb sl e

co ete [ bili ir. Wh

peoRbearegr Hrrnghicin ondbed tod 509 me ol As el PREPFuER ot the

i nner pressure becomes the atnospheric pressure is .
tbhevghinthiher anbeed e asodng tempamuterepriessumdigh ¢aeses

a drawback of inner cap departure when an outer cap is removed,
and the inner pressure increases to a pressure level at which the
inner cap can not seal the air in the toner container (Patent
Literature 3).

A toner container described in Patent Literature 4 with
an inner cap being fixed to a container opening using a screw
system causes no drawback of inner cap departure, however, has
difficulty in processing of the container opening and the inner
cap and requires a complex mechanism for removing the inner
cap in an electrophotographic apparatus.

To solve the above problem, a toner container is disclosed
in Patent Literature 5 that has a mechanism, placed between a
toner container opening and an inner cap, to evacuate an
excessive amount of air in the toner container depending on the

storage conditions of the toner container. However this toner

4
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toner container increase as the tenperature rises,

whi ch causes a drawback of inner cap departure when an
woeosni4asep i s renoved, and the inner pressure PCDIRAGSHES5020

to a pressure |evel at which the inner cap can not

seal the air in the toner container (Patent Literature
ctaibleansthioweniaisiderdbbe vialréattion Radegretidfedettgases in

with an inner cap being fixed to a contai ner opening

ﬁjdlgpa?)r@ﬁﬁfﬁ"é{rﬁi/%B@fﬁ BRYISE S0 Pu B el cdsingner cap

ture owever, has difficulty in processing of

the Contalfiglo2RRNL A9na0d .l %ﬁlgg% G BNLd EGEEaA

conpl e i nner

electrophotographlc appar at us. sol ve the abov
eprobiivs amougHeol eem&.erv@rcwaéﬂeéu Oy SaH 1Rt ISRAGS between

Literature 5 that has a nechani sm placed between a

theremezotd piaiel anpeatag capcb;araonrhn@]'hm:gpthet tghtevinge
an excessive amount of air in the toner container

tglgcg&@‘iie%e%'h the tohRhadn GaRdrtd KA HRS otiber tapekith a low

tal ner However thIS tonercont ai ner shows

consi der.a ri at egr.ee C i nner
VB?E%SW Cg‘n%a g?§e 8? l?ﬁ??h(gée Sﬁ(rao%e si ndhﬂit
addition this toner container is controlled so.that an
sbakdngi vepanbontinohanidling of tdeubeRer £PBARLILT 10 & cause

i nt er space bet ween
of transportation of the product, leaving a problem with control

of tightening torque of the outer cap.

Further a toner container is disclosed in Patent
Literature 6, which is provided with a mechanism that a
pressure valve with an elastic body member is placed in a casing
part to control the inner pressure responding to an inner
pressure change. However, in this toner container, the valve
opens at an inner pressure of 0.01 kgf/cm? or more, which may
cause toner. leakage when the toner container is laid or turned
bottom up, and may cause toner leakage even in normal
handling of the toner container by users and during
transportation of the toner container.

[Patent Literature 1] Japanese Patent (JP-B) No. 3509385
[Patent Literature 2] Japanese Patent Application Laid-Open
(JP-A) No.2004-110049

[Patent Literature 3] JP-A No0.09-96959



the inner cap and an outer cap by controlling the

ti ghteni ng torque between the toner container and the
woeosnigep with a | ow val ue, which can | oosen PECEIR084055020

cap due to drop inpact, shaking inpact or in handling

of the toner container in a cause of transportation of
[Phecwr bdtetatureat] @ -A DiooBB22085K control of

ti ghtening torque of the outer cap. Further a toner

(PR R4 !‘Eﬁiﬁeféhﬂ*essl g¥ed No.Pebar7opysrature 6, which
IS provid a mechani smthat a pressure valve

e aafﬁﬁl'er‘: ﬁﬁgf?" B NOCOb Y BeBihi g to an 1nner

pressure change. However, in this toner container, the
val ve opens at an inner pressure of 0.01 kgf/cn® or
nore, which nay cause toner | eakage when the toner

5 Dreplauer of $nvandicar turned bottom up, and may cause
toner | eakage even in normal handling of the toner

cont AL LY tUSEEBe ANE AWt 6y df tADA AR fapkovidy abhimner
toner container. [Patent Literature 1] Japanese Patent

cbB o 2 ABproF R oEs Dyl (AR s G g pess

only air but a toner, have toner sealing ability, and do not allow
toner leakage even during transportation and an inner pressure

10 change of the container, by placing an air permeable member at
the fitting part in the casing part of the inner cap for a toner
container.

The above problem can be solved by the present invention
described below.

15 (1) An inner cap for a toner container, having an air
permeable member placed in the casing part of the inner cap,
wherein the inner cap is used for a toner container thatis
detachably mounted to a develbping unit in an iniage forming
apparatus based on an electrophotographical method, the toner

20 container has a container main body, the inner cap, and an outer
cap.

(2) The inner cap for a toner container according to the item
(1), wherein the air permeable member has an air permeability

of 27.5 s or less when measured by Gurley method according to
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[Patent Literature 3] JP-A No.09- 96959 Pat ent
Literature 4] JP-A No.08-220857 [Patent Literature 5]

wWQ B0 INS02004- 279978 [Patent Literature 6] JP-BCT/JP2008/055020

No. 2001- 75349 Di scl osure of Invention An object of the
present invention is to provide an inner cap for a
JUSrE81Lorted ner aangetrinee dloidery obdtbacmércmbiscor caoradwen
only air but a toner, have toner sealing ability, and

nﬁi@ame@holy%aeiw AR EHRTInGUEd BA2T NaASRRhadi @NJTS
and an I nner pressure change of the container, by

h@g ng an air perneable nenber at the fitting part in
asing part of the inner cap for a toner

cont ai ner, The above probl em can .be sol ve((i111 y the

(3} esefthe Hyeex cap tRase rioped ‘Eﬂ-:‘ﬂiﬂkneéf |3CCRTIRR O @y one
for a toner container, having an air perneabl e nenber
offltheettents (e agals (g vphet'e'nf thhaeairnpermeaple whendiar is
the inner cap is used for a toner container that is

g%*sécmlé'dya Hat €4 nf thfe VEYEhRRIER G fHHE chBide pa@atnd

orm ng app at us based on an el ectrophot ographi cal

Jt)heg] gﬂr{é{shg%%%ngjharg %Elp%rprheasss ﬁtt;olnrét gll%%aﬂ@é r kbogg
mm to 1.5 mm as an external diameter difference.

(4) The inner cap for a toner container according to any one
of the items (1) to (8), further having a stopper rib of 0.1 mm to
1.0 mm in height, formed around the inner circumference of the
casing part.

(5) The inner cap for a toner container according to any one
of the items (1) to (4), wherein the air permeable member is
formed in a column-shape, a plate shape or a spherical shape.
(6) The inner cap for a toner container according to any one
of the items (1) to (5), wherein the air permeable member in the
fitting part of the inner cép is éombosed of a sinteredA métél
member.

(7) The inner cap for a toner container according to any one
of the items (1) to (5), wherein the air permeable member in the
fitting part of the inner cap is composed of a foam material.

(8) The inner cap for a toner container according to any one

of the items (1) to (7), wherein the air permeable member has a
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cap. (2) The inner cap for a toner container according

to the item(l), wherein the air perneabl e nenber has
wa@eooaitr4sper neabi ity of 27.5 s or | ess when neRSUIRG04055020

Gurl ey nethod according t 0JIS P8117 and an air

ermeabi ity of 15 cnB-cn2/s or nore when neasured by
it grofn®d hegl mat to 6@ithEglm®6. 27. 1 A nethod of JIS L
1096. (3) The inner cap for a toner container

(@3 cor dihg ihaeanyaptier of tdher cbavaindy asocrdid)g tovagiyebne
the air perneable nenber is press-fitted agai nst an

' - di re Of )t 4 . ' Lot :
ALOR AT, MRl BBl e ns e g e i,
to 1,5.mm as,an.external dianeter .difference. (4) The
ingsafed apte |heaf’$ Paghy ﬁ&u‘g&eﬂrlﬁﬁﬁﬁoao any one
of the itens (1) to (3), further having a stopper rib
@0)0. Theninnericap for iantoreyykontainemdceerding thany one
i nner circunference of the casing part. (5) The inner

&foghd fedst@)eto @Nicanessed odrphlygthglamy. one of the
itens (lI) to (4), wherein the air perneable nmenber is

da i - . | : i
Nt R s

accordi,ng to any one . . .
cap, and agn outerycap, wherein the toner container is detachably

mounted to a developing unit in an image forming apparatus
based on an electrophotographic method, and the inner cap is an
inner cap according to any one of the items (1) to (10).

(12) The toner container according to the item (11), wherein
the outer cap has a non-contact portion being in non-contact
with the inner cap at a position where the outer cap is in contact
with the inner cap and makes contact with the inner cap in a
discontinuous manner.

(18) The toner container according to the item (12), wherein
the non-contact portion of the outer cap being in non-contact
with the inner cap is concave.

(14) The toner container according to any one of the items (12)
to (13), wherein the contact portion of the outer cap being in
contact with the inner cap is convex.

(15) The toner container according to any one of the items (11)

to (14), wherein the outer cap has a tightening torque of 110 N



of the itenms (I) to (5), wherein the air perneable

menber in the fitting part of the inner cap is
weowposs2 of a sintered nmetal nenber. (7) The PCM&Er206s#55020

for a toner container according to any one of the

itenms (lI) to (5), wherein the air perneable nenber in

toh230ilNt i ng part of the inner cap is conposed of a

foam material. (8) The inner cap for a toner container

@sgor indniHsafyrenagoipphcath€ndqiippéd with awoarei n
the air perneabl e nenber has adensity of 50 kg/n8 to

c%%%a%gé{’%cc(a%dg%' Qﬂfrorﬁéagfftﬁﬁ ﬁﬁx?é‘?%lﬁ%“(@&ﬂer -

according to any-one o

the air neable nenber serted into t. fitti

par t - byP R LBGcTeRP TGt RGHpR th bepmesepotibe tapigvide a
toner container_according to any one of the itenms (I)

5 mwwon@am@swbmh caal pesh;ﬂmlnreau( buy satener, has toner
cont ai ner having a contai ner nmain body, an inner cap,

uling apiley, aa@ dvbsnpitnallos toner leakRhgeneven Sluring
detachably mounted to a developing unit in an image

tfr%trnh@g%gtgﬁgq{ ﬁhﬁsilﬁ‘?élegrggsef]e SheSt OBP?BQQH éﬁea b%

e i nner is an in cap accordin
RS it BTG s e R G P8 snsing
part of an inner cap.

10
Brief Description of Drawings

FIG.1 is a view showing a configuration of a conventional
toner container including an inner cap and an outer cap.
FIG.2 is a view showing the casing part of an inner cap

15 formed with an air hole of 3 mm in diameter in the upper part of
the fitting part of the inner cap and the fitting part of 5.4 mm in
diameter.

FIG.3 is a view showing a shape of an air permeable
member (urethane foam).

20 FIG.4 is a view showing a stopper rib for an air
permeable member provided around the circumference of the
inner surface of the fitting part wall.

FIG.5 is a view showing an air permeable member

inserted into a ventilation part.



the outer cap has a non-contact portion being in

non-contact with the inner cap at a position where the
w@uioen14sep i s in contact with the inner cap aneCTrakees/055020

contact with the inner cap in a discontinuous manner.

(13) The toner container according to the item (12),

wher eiflG Keinerpkotmgmp pshovom o ant Aspeth ef actgndiei ng

in non-contact with the inner cap is concave. (14) The

dot@linePiaiipple dowith i fgbé t0 eyl e 8h itditer pesSsure
(12) to (13), wherein the contact portion of the outer

[ [ i [ C [
AT toni e MRy CREd IR o Rl (ontf B Fure,
itenms ), to (14), erejn the outer.cap, has a
gt G EORcEEtBh ShEY A ot o 6T S A R Aget
form ng apparatus, equi pﬁed W th a toner container
5 rmdebtiodishgptbetwmeyn enbeaght lod stopper(tib) 39b qf1gy aiBy
the present invention it becones possible to provide a

P XRE a b ndé e rVih & ha @@fbd)@éguimid/ taigulbwutaahodier ,
has toner sealing ability, and does not all ow toner

ﬂ%%ggﬁlf\ﬁ?%m%%&i atransportati on and inner pressure
C ge o

ange e container, by placing an air perneable
rrenberFla(ti‘StKe fitting part in.a cgsing

1s a cross-section view of anouter cap and an
inner cap.

10 FIG.8B is a ma.gnified view of X part in FIG.8A, showing
that the non-contact portion of the outer cap being in
non-contact with the inner cap is concave.

FIG.9A is a cross-section view of an outer cap and an
inner cap.

15 FIG.9B is a magnified view of Y part in FIG.9A, showing
that the contact portion of the outer cap being in contact with
the inner cap is convex.

FIG.10 is an overhead view of the inner part of the outer
cap, showing that the non-contact portion of the outer cap being

20 in non-contact with the inner cap is concave.

FIG.11 is an overhead view of the inner part of the outer
cap, showing that the contact portion of the outer cap being in

contact with the inner cap is convex.

10



part of an inner cap. Brief Description of Draw ngs

FIGI| is a view showing a configuration of a
w@ewsansp)onal toner container including an i NNECT/ERP08/055020

and an outer cap. FIG 2 is a view show ng the casing

part of an inner cap formed with an air hole of 3 nm
Begt diadet Bor iCniryéngpP et thar Invéntimm fitting part of

the inner cap and the fitting part of 5.4 M in

di ame
et el i fRbped e AR E RO MO S o

showi nhg a sto n. ai
inRgY g asgrwﬁﬁ%ﬁow ShnPai Sk ot SHE RE S R ticn,
of the flttln% part wall. FIG 5 is %w ew showi ng an
whiichpisr plagside betwsen answraning pest ohidir toney gAntainer
part.FIG 6 is a photograph show ng an aspect of a
5 ahdNgh ieai¥tap) iedesppded dvbyhrefetrahee tto Bgalreat e an
i nner pressure change at a tenperature recovered from

a_| owpfeMp&isas %;18 gl&%métaéaﬁ %@&J@lﬁ@%am@ resul t

of eval uation at1ronship etvveen hei ght of

con 1gp rat[ul)xkl) e%{%bmgie orf1 t?le toner container of the present

invention composed of a toner container main body 10, an inner
cap 30, and an outer cap 20. As described above, the outer cap
10 20 is a cap for preventing the inner cap 30 from falling off even
when the inner cap is subject to some external force during
transportation and storage. The inner cap 30 is so constructed
that it detachably mounted to an opening part of the toner
container 11 in a developing device. The present invention does
15 not exclude this basic configuration itself, rather includes it,
however this basic configuration is already described above and
is not described here again.
FIG.2 is a view showing a casing 39c¢ of an inner cap
provided with an air hole 38 of 3 mm in diameter in the upper
20 part of the fitting part of the inner cap and a ventilation part 39
of 5.4 mm in diameter.
FIG.3 shows an air permeable member 39a to be inserted
into the ventilation part 39. The air permeable member 39a is

made of urethane foam and has a diameter of 5.5 mm to 7.5 mm

11



per neabl e menber and a force required to pull out an
air perneable nenber 39a. FIG8A is a cross-section

WO R@8/1080aNn outer cap and an inner cap. Fl G 8BPCHIR008/055020
magni fied view of Xpart in FIG 8A, show ng that the
non-contact portion of the outer cap being in
aiphacheigol of\dt fhrh e 7 rmer, £ap isssaonnatveucteldt®4t it can
cross-section view of an outer cap and an inner cap.

p&sﬁ 9@1@# tﬁ'ﬁﬁb‘mgﬂﬂﬁéﬁ?aﬂﬁ%é’.“_ Y part in FIG 9A

oW n at the contact portion of the outer cap

bei ng 4n,contact. wth the inner _cap i. vex. FlLG. 10
i s an El‘(}g%r‘]h’esaa eSS P e firﬁgppﬁg'r l%oggﬁhfg’ro% &
cap, showi ng that the non-contact portion of the outer
reapn e2b ey emben-Fdmpaevide d mnovend fherciggpmigrence of
concave. FIG 11 is an overhead view of the inner part
5 vafntihgiotteiricap, StlavistgppbatribiOlke pneaentpa iaan of
the outer cap being in contact with the inner cap is

FARNEXpREM o MRLE T4 16 VAN S9h R bPYBALCEA P¥bssure

I nner pressure adjusting nechani smfor adjusting the

inside the toner container or of receiving an impact.
FIG.5 shows a state in which an air permeable member
39a is inserted into a ventilation part 39. By placing an iqner
10 cap with the ventilation part with an air permeable member in
this state in the toner container, the inner cap passes only air
but toner particles and prevents an increase of inner pressure,
which is an effect of the present invention.
Thus the present invention provides a toner container
15 detachably mounted to a developing device in an image forming
apparatus using an electrophotographic method, composed of at
least a toner container main body 10, an inner cap 30, and an
outer cap 20, wherein an air permeable member is placed in a
casing part 39c of the inner cap 30, whereby gas therein is
20 discharged from an interspace between the air permeable
member 39a and the wall of the casing part 39¢c and from
through the air permeable member 39a itself when the inner
pressure of the toner container becomes higher than

atmospheric pressure. This makes the inner pressure of the

12
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i nner pressure of the toner container of the present
i nvention, which is placed between an openi ng part of

WO b@stioser contai ner and an i nner cap, i s descPCh@ER0EB/055020

reference to figures. FIGI is a view schematically
showi ng a basic configuration exanple of the toner
t608t dionehinér deerpaseséto ihny amti oy loorip gses sofreca . dream
contai ner main body 10, an inner cap 30, and an outer

pFBRe AL tHASIHHESE thpesh aPoMefaliies QfF €T FRaRhefniSred WBEN
or preventing the inner cap 30 fromfalling off even

en the inner cap,{s ,subject to s I .
tBErmRe Y PERSTORS OF £BR e v O R FOLRERE el O 1o
so constructed that it detachably nounted to an
agprofIReHaRresE ULRAT BRSE OSJAARSHOTta lambY H&RN opi ng
devi ce. The present invention does not exclude this
tbaakpoctatfibguiraid @anhiglskdd of athedtitndeudt’,000 m to a
however this basic configuration is already described

16%% Sgﬁ{gvﬁwdihsthﬁoéirdﬁéfﬂe*&%qe hRE& RORIA tHR asidig Padt 39¢ in
g a casing 39c of an inner cap provided
b Fhb 4 fBeRc Ao ebrdtd FREHE eaptabby AR body

]%Entilation part 39 of 5.4 nn1inAdianeter.

Meanwhile, the air permeability of an éir permeable
member 39a placed in the casing part 39c in the inner cap is
preferably 27.5 s or less when measured by Gurley method, and
the air permeability is preferably 15 cm3.cm2/s or more when
measured by Frazier method. By adjusting the air permeability
of the air permeable member in this range, an excessive amount
of gas in the toner container main body 10 is discharged to
outside and the inner pressure of the toner container main body
10 can be decreased to atmospheric pressure. When the air
permeability of the air permeable member is higher than 27.5 s
as measured by Gurley method and is lower than 15 cm3.cm2/s as
measured by Frazier method, it is difficult to discharge gas in
the toner container main body 10 to outside, resulting in
degraded inner pressure decreasing effect of the toner container.

Meanwhile, in a process of fixing the air permeable

member 39a in the casing part 39¢, the air permeable member
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FIG 3 shows an air permeable nmenber 39a to be
inserted into the ventilation part 39. The air

w@eseatshe nenber 39a i s nmade of urethane foanPGEraP2es055020

a dianeter of 5.5 nmto 7.5 muand a height of 4 mMmto
7 mm and is so constructed that it can pass only air
3dulis e gtaucted ehathltGsdpiessafitbed agrinistRm 1BD6Bper

rib 39b for an air perneabl e nenber 39a provided

didLosd bheneidcinkey enceoef andnthé ireen Mtrihg3dlloWamce
stopper rib 39b prevents an air perneabl e nenber 39a

. fromfalli i n case of r ec| NS de
lstsf%ewo B 4P kp 68 ) S Ber B BITRR MR RIF e
shows a state in which an ajr pe abl e.menber. 39a
piaveattsehd ALY p@rmableam%bﬁsf?té% ?O%yfﬁ’a&g fﬁ’@o%tﬁg
inner cap with the ventilation part with an air
caihgepdtie 39ened makehiit estsyt to iavtasl thenatr penmaaide,
the inner cap passes only air but toner particles and

RLSNEPE 18P hNCd Sa%Cp fFt BORST WIRSSHhe, pidysclitiingn
me?]ﬁéct oF the pres%ﬁ% i nvention. Thus t%e pSr eselnt@

T Y S e D
obapogediofabls marsbes AhaALEdAFHEE tHEi 7 B0EPAE:; 39°
an inner cap 30, and an ' o

due to shaking impact or drop impact to cause toner leakage.
When the press fitting allowance 1s greater than 1.5 as an
external diameter difference, it is difficult to attach the air
permeable member 39a into the casing part 39c, and it takes
time to insert the air permeable member 39a to the casing part
39¢c, resulting in degraded workability.

By placing a stopper rib having a height of 0.1 mm to 1.0
mm around the circumference of the inner surface of the casing
part 39c, the air permeable member 39a is prevented from
falling off from the casing part 39¢ in the case where the toner
container is shaken, dropped, or the inner pressure thereof is
depressurized.

In addition, a test for the present invention confirmed
that it is preferable tolplace a stopper rib 39b of a height of 0.2
mm to 0.5 mm. When a stopper rib of a height of less than 0.2

mm is placed around the circumference of inner surface of the

14
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outer cap 20, wherein an air perneable nenber is
pl aced in a casing part 39c of the inner cap 30,
wob@sabgonas therein is discharged from an i nt BCHDRR2068/055020
bet ween the air perneabl e nenber 39a and the wall of
the casing part 39c and fromthrough the air perneable
cHRI®DE pa3¥aB89d,siel Eavbef theetomeecoptaiser bedhig tdhamkamer
cont ai ner becones hi gher than atnospheric pressure.

dggg?)gggglgﬁ% g@?ﬁbggﬁfiﬂfw 8iPh ek BRILNR meanbal Ba falls

e atnospheric pressure and can prevent

i nner cap. 30 fr alling off. Furthernpre,; n
ofh g die GREULAPATSOIGES (P tTaIRrAPE ; apieEc
relative to atnpsgheric pressure in case of
stepnepaib ofi ohepghsiof wore thaspOrp ambas mlagsped around the
hi ghl and of an altitude of 2,000 mto a | evel ground,
cifeuifsrqetdredithe imdesuirfadenef theicupingrpadO89init he
i nner cap 30 does not fall into the toner container

PR £odYeriCult n_gﬂ‘éﬂlltebhé Ber HrnREIPRARIdihb¥rHd9aRnto
menber

ai r per neabl e 39a placed in the casing part 39c

in the inner pis ef erably 27..5 I wh
theGANEE BY* irPeyonbiHog, ik At erded wOskPRIRENT i 1y i s
preferably 15 cnB-cn2/s or nore when neasured by,

Frazi &y msihgdhepgimpeumeah]etmember gfarfemnediip a

column-shape, a plate shape or a spherical shape, as shown in
FIG.5, the inner cap effectively passes only air but toner
particles and prevents an inner pressure rise.

Furthermore, when the air permeable member 39a placed
in the ventilation part 39 in the inner cap 30 is composed of a
sintered metal member such as a sintered metal copper based
tablet and a molded material composed of stainless steel or a
resin powder, the inner cap effectively passes only air but toner
particles and prevents an inner pressure rise. As a result of
the experimental test, it was found that, for example, ESP
manufactured by SMC Corporation is effective as the sintered
metal member.

Further, when the air permeable member 39a placed in
the ventilation part 39 in the inner cap 30 is composed of a foam
material such as urethane foam, the inner cap effectively passes

only air but toner particles and prevents an inner pressure rise.

15



of the air permeable menber in this range, an
excessive anount of gas in the toner container main
whowg/114801 s di scharged to outside and the i nnePCT/JP2008/055020
pressure of the toner container main body 10 can be
decreased to atnospheric pressure. Wien the air
Ererfipdds bif ttheofodrhemaiterizdrimedbde BPHOOO0G sMOGMROPREN
than 27.5 s as neasured by CGurley nmethod and is | ower

sg\h 1P PRB2¢ T S (RS2 HB ASOTRONOY.- #4388l fya e #9thg lat high

i'cult to dlscharge gas in the toner container nain

body, 10 d I
Rl ol Bt ST P R DR P
AL LA Ay T8 L P

merr‘perSQa |s so constructed that it is press fitted
5 iagaidgéund thanePOROMNIe240patdes oady rgrpand c38sesamd
the press fitting allowance is set to 0.05 to 1.5 as

t8Re£1b8%Ale di aneter difference, which prevents the
alr perne bI e nenber 39a fromfalling fromthe casing

part c a t ttach th I
e SRS oot SaC A i %
fitting allowance is |ess than 05 as, an external
iditdreerangedff 80 drg/m® tnd0H kgb@ﬁnéélbﬁgeﬁﬁr?ééie%@smg the

falls off fromthe casing part 39c due to shaking
ihfBagire¥sudeopf tliPachet @otdasret @aer beedkagaed. As a

10  result of the experimental test for the present invention, it was
found that the density of the air permeable member 39a is
preferably in the range of 100 kg/m3 to 300 kg/m3.

To insert the air permeable member 39a into the
ventilation part 39, a suction method is used to insert the air

15 permeable member 39a into the casing part 39c¢, which makes
the insertion easy and results in excellent workability. The
insertion of the air permeable member 39a by a suction method
allows for carrying 61‘1t an air leakage test at the same time and
allows for preventing the air permeable member 39a from falling

20  off.

By using polyethylene or polyethylene resin having a low
density as material for the inner cap 30, the inner cap 30 of the
present invention is provided which has an appropriate

hardness and an appropriate flexibility and is formable in a

16



When the press fitting allowance is greater than 1.5

as an external dianeter difference, it is difficult to
wa@rdaghsohe air perneabl e menber 39a into the PEFIIGOS/055020

part Bgf’ and it takes time to insert the air

ermeabl e nenber 39a to the casing part 39c, resultin

shapegergladice lxoe xaidy | foryits wabpa@tgggaug’{lb?ﬁper rib ;

having a height of 0.1 mMmto 1.0 nm around the

ci r cubherdditeonf thagieseart inwemiengfrafheabhsifngtlper t

39c, the air perneable nmenber 39a is prevented from

1ﬁﬁiddé@ aOdtfrulctQPhl Ree GRsh1n RRRicIB SR dBlek N akadleaihfcin
the toner container 1s shaken, dropped, or the inner

ressur.e thereof, g depressurized. hkn L4 on
BishoFhatmadcbrt 30 eReTRACERY FF HolIPRAPUbH Lot Bnbicer
preferable to place a stopper rib 39b of a hei ght qI
5 cap226m thxamplesmofhe strugtoyysd rmerbagism ase ghascsibed
|l ess than 0.2 mmis placed around the circunference of

beloar withi fra€eraaicd be®IGing8 gart1.39c, in case of the
toner contai ner being shaken, dropped, and

depr essufd 2Rdwil MR PIC P8 IRaR! £ APAPRIra3% dfedlaifis@f may

fromthe casing part 39c to cause toner |eakage. \Wen

5 B caRbaP etk R ARV BHER O CRET At POsk Ty s @
of the casing part 39c, it .

non-contact portion being in non-contact with an inner cap 30 at

10 a position where the outer cap 20 is in contact with the inner
cap 30 and makes contact with the inner cap 20 in a
discontinuous manner. That is, the non-contact portion of the
outer cap being in non-contact with the inner cap may have a
concave, as is shown in FIG.8B-a and FIG.10. Alternatively,

15 the contact portion of the inner cap 30 being in contact with the
outer cap 20 may have a convex, as is shown in FIG.9B-b, or as
is shown in FIG. 11, a non-contact portion may be provided in
the contact portion of the inner cap 30 being in contact with the
outer cap 20. FIG.10-c indicates non-contact portions of the

20 outer cap, and FIG.11-d indicates a non-contact portion of the
outer cap that is not contact with the inner cap, where a convex
shape is not continuous.

By providing a non-contact portion in a part of the outer

cap where the outer cap would be in contact with the inner cap
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becones difficult to insert the air perneabl e nmenber
39a into the casing part 39c, resulting in degraded

wowerkabishi ty. By using the air perneabl e menmbePCBIRR008/055020

formed in a colum-shape, a plate shape or a spheri cal
shape, as shown in FIG 5, the inner cap effectively
aed fexmdnicythd eoptact paetiopasf the csterdcap dedngsimpontact
i nner pressure rise. Furthernore, when the air
witheké lia neendas i89%a dpsesed niud ddhm aenét, | iat isopo peibie 38

in the inner cap 30 is conposed of a sintered netal

AGHOR: Qala?r(ﬁnsﬂg% Shadr BiAto GBI e RESEL Bﬁ?{zﬁ%ﬁtpé

and a nol ded mater| conposed of stalnless steel o

resin._powder, the inner cap effectively.pass onl

ai v bUbY HORBIDEA COCaY eI 2RI D aFF PR thy audeF gap
rise. As a result of the experinental test, it was
hedmgdin kantacbwithahs mnespapadtfiadiagsabild o Spcure a
Corporation is effective as the sintered netal nenber.

oK ichertacvhppirtidie ofiithepent@abhp Emein 3Im pbatadt with
the ventilation part 39 in the inner cap 30 is

{SURESEA o8 ﬁ'&‘dquito‘H is%céua{b asnbhst RanerbogPmd de
|ve n

nner - cap f?elf: y pdsses only air but toner

B kS R Pa T o B PSR 8% R S8
stability thereof can be secured, and, leaked air from the inner
cap can be assuredly flowed to outside of the outer cap.

By forming a convex in a contact portion of the outer cap
being in contact with the inner cap, the convex portion of the
outer cap makes contact with the inner cap, and non-contact
portions of the outer cap become in non-contact with the inner
cap, which makes leaked air from the inner cap flow outside of
the outer cap. In addition, since the convex can be formed with
a die, the convex can be formeAd with ease, the dimensional
stability thereof can be secured, and, leaked air from the inner
cap can be assuredly flowed to outside of the outer cap.

The configuration of the outer cap having a non-contact
portion in the contact portion being contact with the inner cap,
the outer cap can be tightened up sufficiently, and even under
the condition where the tightening torque of the outer cap is in

the range of 110N to 230N, leaked air from the inner cap can be
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SM 55, PORON LE-20, and PORON L-24 (a foam having a
hi gh density, m nute, honbgenous cell structure)

woracvsfiasour ed by | NOAC CORPORATI ON. As a r esul PCDIP2§82055020

experimental test, it was found that PORON L-24 passes
only air and causes no toner |eakage. By setting the
adsngiediy dlowbd & bupsrdeeabliheneutrar c89a iWhehethange
of 50 kg/ n8 to 500 kg/ nB8, an effect of decreasing the

tagﬁ%nﬁ{g%%y&ﬁe 9k 11N %E‘Q%sgoﬁh@'d“@trerc@db e nobtabBsened
a resul't of the experinmental test for the present

t f d h f
AR AP bl Bl Ebrige st
kg/m3 t o 300 kg/nB8. To insert the air per

apaviBéneBgkiingottARS Rt RL IR P8 thgap o duct ani%cﬁqncfﬁa“
nmethod is used to insert the air perneabl e nenber 39a

whta the tigstengngatdr@oe is @#80cN onkeere htherseray de a
easy and results in excellent workability. The

d&%ﬁ%ﬂ@%}?&t the QiterPelpeahl RoBELFLIRWLORY A SRR of

lows for carryi'ng out an air | eakage test at
sseFirtanhe inoreaBumiro a i R pifet Rpd not
loosened by drop impact, shaking impact and in handling of the
toner container.

The present invention can provide a toner container
which does not leak toner particles even under changes in
atmospheric pressure during transportation and storage, and
the present invention can provide an image forming apparatus

equipped with this type of toner container, allowing smooth

toner supply.

Examples

Hereinafter, the inner cap and the toner container of the
present invention will be further described in detail referring to
Examples.
<Examples 1 to 10 and Comparative Examples 1 to 4; Evaluation
of degree of inner cap falling out >
[Testing method]

The following is a description of the testing method.
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By using pol yethyl ene or polyethylene resin having a
| ow density as material for the inner cap 30, the
wo poven14sap 30 of the present invention is provPCEIP2008/055020
whi ch has an appropriate hardness and an appropriate
@éem bility and iis formable in ashape rel tlvely
luption meshad podegre s of Gapufadll lng] 0&&3. tion,
present invention preferably further includes a
st ructiiohs meadeafursve diurc hhertameascdetakad raj anfd amvarious
such an inner cap 30 described above t o fl ow outside

£ @'th?tl%.‘ﬁﬁf 68t <L 0in FRRERpEBPwdRerSIpdaivEB} set into

mechani sm are descri bed below with reference to FIGs.
such_a_Str uctur I

h
the Padivi ol 308 Be Hh. 0P ot s R pERS I SHiet Bntniners.

Quter cap 20 partly has a non-contact, porti on bel ng i.n
Fonezempla, anipngd ¢anal bnychae airpperneghlomepeber
the outer cap 20 is in contact with the inner cap 30
29al wak éasepivdih avchbind@airhrBdc,cap iAderncagp 30 with a

di sconti nuous nenner. That is, the non-contact portion

ﬁérdlﬁefﬂy&el’stﬁéﬁ iR NG iR NHFC 9L A6 h Wkl ERS 3(5”1‘1%%d for
cap may have a concave, as 1s shown in FIG 8B-a and

CRRA AT SO EERY P r e e Toh b Eis, i G Vgl Spmves
rr{% ngvgla%e%og}/géndatshé iu%glgvgrélym%l%r?ge k‘éhereo?%or
comparison, and an inner cap 30 for Comparative Examples 3
and 4 in which only a concave groove was placed for comparison
were set in the toner containers of the same specification. Then,
an outer cap 20 provided with a concave at a contact position
being in contact with each inner cap or an outer cap 20 provided
with a convex at a contact position being in contact with each
inner cap was put on each of the toner containers. Thereafter,
torque was adjusted to a fixed value, the thus prepared toner
container was left in an incubator at 0°C for two hours. After
two hours, the hole formed on the toner container was closed,
and the toner container was left in a drying machine at 50°C for
30 min. After 30 min, the toner container was brought out from
the drying machine, and the outer cap was pulled out to check

whether the inner cap 30 fell out of the toner container. In

Examples 1 to 4, a filter was inserted into the casing part as an

20



is shown in FIG 11, a non-contact portion may be
provided in the contact portion of the inner cap 30
wheiosgl48m contact with the outer cap 20. FlI G | EET/JIP2008/055020
i ndi cates non-contact portions of the outer cap, and
FIGII-d indicates a non-contact portion of the outer
adapdrméabk ndmben; and in Fxdmelesrdeto ddp,a woepysair
convex shape is not continuous. By providing a
PR EFEARTe ABEL IWASs iR sBridd indh thdCcAdings paap Wk
the outer cap would be in contact with the inner
ca d form the contact portion of the outer cap
r8§ﬁﬂ Fﬁe5ﬁhﬁ§%?“$Vth the inner cap in a discontinuous
manner, it is possible to flow | eaked air fromthe
inner cap to outside of the outer cap. By formng a
concave in a contact portion of the outer cap being in
contact with the inner cap, it is possible to secure a
non-contact portion of the outer cap being in
non-contact with the inner cap. In addition, since the
concave can be formed wwth a die, the concave can be
formed with ease, the dinensional stability thereof
can be secured, and, |eaked air fromthe inner cap can
be assuredly flowed to outside of the outer cap. By
formng a convex in a contact portion of the outer cap
being in contact with the inner cap, the convex
portion of the
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outer cap nmakes contact wth the inner cap, and

non-contact portions of the outer cap becone in
wooresaotsvact with the inner cap, which nakes |PER&R06H/055020

fromthe inner cap flow outside of the outer cap. In

addi tion, since the convex can be forned with a die,

Talle Tonvex can be formed with ease, the di nensi ona
| I

ot alht 2y 4 b . ! - — BXOTResult
Examplat bhbis Y Al TET COkRGalTs EAiD perHE&elity and Wh@ad&aﬂgeah 11135
u;ig thexfﬁnerpeapwean@@% assuredl | Frdomaed| t 0o out si de of
filter t he out e (AP The confﬂgu}atié ‘6"t he outer cap
hau-ng—a+reg—eahtact —portion—trt e cpntac ron
. Dubont™: | 049" | 22 No NoRHth A
bef%%?corﬁ§e€§MA ﬁwgﬁe |ﬁ%er dap.,ii he|outer cap can be
tightenediopssufficient]ly, and even uhder the x
congh-2i o N#fer e t h@1Bi ght¥ai nd t 8rquelof the outer cap
ek 1003°K02 h .
islin the(ﬁggge bf HON t #t230N, | eaked air fromthe
i nner cap oeax beassured|y floﬂed to outside of the
outler cap Coien {hetightening—torqterts—tif o A
|e5§§3trm'§E@§52:aQN8an b@’loos%ﬁ%d by drop”I npact,
shaki ng i|npaet and ?ﬁ*handling 0 he |t oner cont ai ner
dur|i ng tridesportati on of the product. |In contrast,
mhbgéthe ﬁ“”%%enin&3tur tg TS 123 N O oTE, ghere may A
be 'éonphﬁapkoiha t he ogf&& cap can|not be pulled
out| at theNittore ¢f sett|ng thel toner gontainer,
al tlhough t@?kguter cap |s not | oosened by drop inpact,
fr 1 J sty N APk £Edr&dkild NE [Elongation Con{pression Result
E:&Dglp?e A permeable (kgl;nia) T?IIII) Ftrength (%) Re31.duaul
porous : member strain (%)
air Ex.5 F-1000G 50.3 109.8 91 170 7.2 A
permeable -12mm,
member 6mm di.
(INOAC
Corp.)
Ex.6 F-1000G | 50.3 | 109.8 91 170 7.2 A
-8mm,
6mm di.
(INOAC
Corp.)
Ex.7 SM55 57+ 5 No 98 or 100 or No data A
“12mm, data | more more
6mm di.
(INOAC
Corp.)
Ex.8 SM55 7+ 5 No 98 or 100 or No data A
-8mm, data | more more
6mm di.
(INOAC
Corp.)
Ex.9 LE20 200 No 0.3 150 7.9 A
“6mm, data
6mm di.
(INOAC
Corp.)
Ex.10 | L24 240 No 0.54 115 2.7 A
“6mm, data
6mm di.
(INOAC
Coxrp.)
With Air Height of rib (mm) Result
only permeable
vertical ﬁember 0.4 B
convex gonip one .
rib X.
Comp None 0.2 B
Ex.2
With Depth of groove (mm) Result
only Comp None 0.2 B
concave EX.3
groove Comp None 0.1 B
x.4
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toner container. The present invention can provide a

toner contai ner which does not |eak toner particles
wWe@®s/1usder changes in atnospheric pressure duPCTigpP2008/055020

transportation and storage, and the present invention

can provide an inage form ng apparatus equi pped with

thi s thpéhefcolumen afoiesithern Tallewl nTAS moeahs ttdradrthe

supply. Exanples Hereinafter, the inner cap and the

tranar ceprdid ABt fall 686 AHESBNtmeAVRHA LN tHe linRe cap fell
further described in detail referring to Exanples.

a to i a [ T

o et et BuegeCddny PR e I Ia, fot Jotind in
Test | met hod] The followng is a description of the

thb%??ﬂg%ﬁﬁtcﬁ&af%@%\lolfép?@ﬁl\%ﬁé?ﬂﬁw-of degree of cap

falling out) Holes were formed on the toner
<Braaipless]] dodl dsandiGauny aaptive Exidmpiles Sutn 83,
i nner caps 30 were respectively set into the

Endlvatieal of 86h88 19akhge3uffd besRARDRE Seh § HAXEL
containers. For exanple, an inner cap 30 in which a

@Ikt REE TR30h S TR IPR s t)

In each of the toner containers, an inner cap with an air
permeable member inseyrted'into the casing‘part was set, and
each outer cap having a concave shape or a convex shape was set
to each non-contact portion of the each outer cap being in
non-contact with each inner cap. The toner containers thus
prepared were put in a carton, and the carton was vibrated
under the conditions described below using a vertical vibration
tester. The toner containers were observed whether the used
toner leaked from the toner container. Results are shown in
Table 2.

(Conditions)

Acceleration: 1G

Frequency: 5 Hz — 50 Hz

Vibration time: 53.3 min

Vibration direction: vertical
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39a was inserted in a casing part 39c, an inner cap 30
Wth a porous filter stuck in a casing part 39c, an
wo poven14sap 30 used for Conparative Exanpl es 1 BemMJIE20081055020
whi ch only a vertical convex rib was placed around the
outer circunference thereof for conparison, and an
’]i‘attrier?.cap 30 for Corrparat|ve Exanples 3 and 4 in which

10

nl arad fAr

%lmql@ { Hot oner BEaMPLE nok o Adr pprme neﬂ:\éamhsr:;%un §ﬁs_‘ﬂt
upiRs filter oyt er ca%"ib provgz{%‘él a\ﬁnt@iéNg‘éﬂpg &G A
cont act pest+tien—peipginrLontact, W ti-each-aaer cap
or an outler cap Z%XﬁFOW d %13}[‘4 tginé‘ vtcgn\r}‘ FO26°B% onl o
position (petng— IIE}L;.:?[.O;[ act ui))
on each gf the toner cont aNﬂ;%%e,n Qfoer% )ter Ft%orque
was adj usted—to fged veg g, LR il(B g Ff”'f‘YV@IIIé DTTRT
contai ner| was left in an p&}{f@ %E?
Eiéé‘fﬁﬁle After—two jp ‘55 t 18 E:PE'(F%(R)‘@(#—@%:EP”JF
al ner| was cl osed, and $%qnh0@%pgp@t0%51er was | eft
Poods iy iMg ”HCF“]E:B‘?J@[ SOCSIRE SELBRSMI EmmUp & [ B
dehgebpner| contai ner was by gQughtn@alt ddrgm t he dry| ng
mRehéne, [@nd The puher Capsy@s -RUid §ALeYh-d RLNEEK| A
whet her tlhe inner cap 30 fghd dubaofcdrpe toner
contal ner|. Tn Exapphgs 1 Qarﬁe ad B thLzMSmhﬁ%ﬁdﬁt edA
into the jcasing part as ahaf, PROAEAYg.)ENDEr, and in
WHAHIES [PcdRpatativ@ POrOUB al T Ajir permeable member Result
vertical Example
convex rib | Comp. | Same as None A
Ex.5 Comp.
Ex.1
Comp. | Same as None A
Ex.6 Comp.
Ex.2
With only Comp. | Same as None A
concave Ex.7 Comp.
groove Ex.3
Comp. | Same as None A
Ex.8 Comp.
Ex.4

In the column of Result in Table 2, “A” means that the

toner did not leak from the toner container, and “B” means that

the toner leaked from the toner container.

<Examples 19 to 26 and Comparative Examples 9 to 12;

Evaluation of toner leakage due to drop of toner container >

(Method of dropping test)

The toner containers were individually dropped from a

height of 80 cm at eight times, and whether or not the toner

leaked from the opening part was checked. Results are shown

in Table 3.
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10

per meabl e menber was inserted into the casing part.
The results are as follows. Table 1In the col um of

d3in the product cat al ogue of manufacturer.

wRe®aii148)n Tabl e 1, "A" nmeans that the inner cRQI/ai2d08/055020
not fall out and "B" neans that the inner cap fell
out. In Table 1, "No data" neans that data was not

[pey 1T 0 8, AgH Compandl byE, XA &xper hibd] Result
Ei?%&“wu' TOTgY 1hEaKa0g, HEUs QXN%Q%QSK drpagt A=
f Shaking Test) |Riga¢kn@b ddg. )t oner
cont ai ner;s,an T npghoCap WiheaRl .5 (REFTeap oI TENPER
inserted |into the casing prRido RaLSRiorpdnd each oufer
cap havi g a concpye1Shapesshe asaDNY €XTIRARE-REE SEIR
to each rnon-contact porti pRi®b Deh@&o8azB.)oOUt er cap
bei ng in [non-contegi2ew t hl ea6B asMel (DaPonfMEYVEBERE A
contai ner|s thus prepared WegBHRUt in a carton, and|the
Eaimdge Wds Vi br ated.2gnder| $hee ek . 6i(Br0odEs8mibed| B
deh®w usilng a vertical vibé athdi., I8K1AC Cofhe t oner
oatahireris were obsedved Whehbers Ehe (A88G-8 oey 6| eakBd
deroerblee |t oner cont ai ner. | Resdi.t ENOAE €bxpnh i n Tabl e
Remb@ondifti ons) Ex.25 Same as Ex.9 (LE20-6 mm, 6 A
mm di., INOAC Corp.)
Ex.26 Same as Ex.10 (L24-6 mm, 6 A
mm di., INOAC Corp.)
With only Comparative Air permeable member Result
vertical Example
convex rib | Comp. | Same as None B
Ex.9 Comp.
Ex.1
Comp. | Same as None A
Ex.10 Comp.
Ex.2
With only Comp. | Same as None B
concave Ex.11 Comp.
groove Ex.3
Comp. | Same as None A
Ex.12 Comp.
Ex.4
In the column of Result in Table 3, “A” means that after

the toner containers were individually dropped from a height of

80 cm at 8 times, the toner did not leak from the opening part of

the toner container, and “B” means that the toner leaked from

the opening of the toner container.

<Examples 27 to 34 and Comparative Examples 13 to 16;

Evaluation of recovery of inner pressure at a recovered

temperature from a low temperature>

[Measurement Method]

(1) Measurement of Inner Pressure
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Accel eration™ 1 G Frequency: 5 Hz - 50 Hz Vibration
time: 53.3 mn Vibration direction: vertical Table 2 In

wo basaofstam of Result in Table 2, "A" neans t heCT/i1#2008/055020

toner did not |leak fromthe toner container, and "B"
means that the toner | eaked fromthe toner container.
<Exanplesn #9htn 26oaerd Cortpanar iwas Exanppestéd fy a; or
Eval uation of toner |eakage due to drop of toner

fonbal Aeh ow MBS furdl 9PRE b sifshle ThEt 1R1R the toner
contai ners were indivi dual |y dropped froma hei ght of

PheTheE 8 et sERe AR e B e Raathe! e I hpyeot

shovvn in Table 3..Tabl e 3 In the colum of Result in
be,gemoyed ' REORRRAE B & ST CAPREC OVARE QAR AR DY the
were individually dropped froma height of 80 cmat 8

inh aps ,forhd nigoapp adatusand eatodewbetdieppbedi pupmpatly ob
the toner container, and "B" neans that the toner

1e23b8d {0 B diR18p8a. NAF&F thile phddRiseS R I container
is preferably capable of eliminating the negative pressure in the
toner container promptly. In this evaluation, a tube was
inserted to a toner container (see FIG.6), an inner cap and an
outer cap were fixed to the toner container, tightening torque of
the outer cap was adjusted to a fixed value, and the each of the
toner containers were left in a incubator at 0°C for two hours.
Then, the toner container was brought into a drying machine at
50°C, and a change of inner pressure of the toner container,

caused by a temperature difference of 50°C was measured using

a sensor. Results are shown in Table 4.
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<Exanples 27 to 34 and Conparative Exanples 13 to 16;

Eval uati on of
WO ewsnessenl tenperature froma | ow tenperat ur e>PCT/JP2008/055020
[ Measurenment Method] (1) Measurenent of
sureEven when a toner container was transported by

o# stored at a Iowterrperature

Thp

recovery of

i nner pressure at a
I nner

|t i s deS|rabIe

all IIM

Egﬂl rNceyt et ORpET klult at llij:Allro eoﬁt b] nmm Se\dw Regult
'&Qh@fﬂ%lﬂ par at UbEX-z'kU Ldap e as lllb\b% 2’UII'JL Ay
by a givenh cap - removi ng 3&?&@%@1&0 ¥ I;gﬂ ge” |~
form ng apparat USggng a tPEEL, O 18 OBk YT
regions to be developed. Fgfyil, Ws)e the SnerA
container/ 1's prefggaaly ¢ BQWJ%&ExQ%NTF%&u_E?%“C A
negative jpressure in the t QRQH FMMALLEN) Pronp I
this evaljuation, Bxfsebe WAS,LBSRIELT (le WIS ER é
contai ner| (see FIG 6), apibfyr cap and an outer ca
Ewerreplei xed to theEk@ner CPREAENRIEx BI(@M AN AT IC A
wfing he outer cap was adj uséedntd., aNoxeE gl ue, and
nolreusah |of the tpRee contsaﬂeﬁﬁ]mEBQShﬁﬁﬁshﬂnaG A
Aepegbhleor| at OC for two hpuwmsdi.TIR0Ad berg.pner
egabett ner| was br cBgBB i Nt PSamdragi g9 (BRERD Emal, &0C
and a change of inner pressu &i.0INORA€ Cofey cont ai her
caused by a tenpefaBdre dj $ierendx. 06 (bOLewam, weasur gd
using | mm di., INOAC Corp.)
With only Comparative Air permeable member Result
vertical Example
convex rib | Comp. | Same as None B
Ex.13 Comp.
Ex.1
Comp. | Same as None B
Ex.14 Comp.
Ex.2
With only Comp. | Same as None B
concave Ex.15 Comp.
groove Ex.3
Comp. Same as None B
Ex.16 Comp.
Ex.4

In the column of Result in Table 4, “A” means that when
the temperature of the toner container was changed from a low
temperature to a high temperature, the inner pressure of the
toner container increased once, but the force required to remove
the inner cap as a measure indicating the inner pressure was
decreased to 0.4 kgf or less in 30 min, and “B” means that the
once increased inner pressure did not decreased.
<Examples 35 to 37; Evaluation of force required to remove air
permeable member 39a>

A relationship between a height of the stopper rib 39b for
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a sensor. Results are shown in Table 4. Table 4 In the
colum of Eesult in Table 4, "A" neans that when the

wao eovparadur e of the toner contai ner was changeRCT/IRM08055020

| ow tenperature to a high tenperature, the inner
pressure of the toner container increased once, but
aHepeBEablequereler matamak used imfranapend,a o, 17, 18,
nmeasure indicating the inner pressure was decreased to

D542808B30ran @3t and34 fokee ragairdd toBRMmovEahd AR ONCe
i ncreased i nner pressure did not decreased. <Exanples

svitafle RUBINA 190 o ARIERL B0 0 PR Al in

per mea

the stopper rib 39b forair. perneabl ¢ nenber
ﬁ%?efiaaﬂr b‘)%h’@cqagrﬁw&eg, 51165]}9&%3 9g a1pperypeahble
and 34 and a force required to renove the air
Benteers andetive fosges naguired batrednoRehiens vahen sthwn
in FIG 7 as relationshi ps between di aneters of air

Ipeigisadbf stopEpdeirsh a8d.4he ni (FxRS B 35) et Kédn tBRONBight of
t hem when the hei ght of stopper rib is 0.4 mm (Exarrpgie

R
Eagﬁﬁggbsgggﬁﬂ%vgbyation of whether or not air
<Example 38; Evaluation of Whether or not air permeab‘le
members 39a falls off under reduced pressure>

In addition, whether or not the stopper rib 39b could
prevent the used air permeable member from falling off under
reduced pressure was evaluated using an air permeable member

L24 (manufactured by INOAC Corp.). Results are shown in

Tables 5 and 6.

Table 5
Height of rib
No rib 0.3 mm (0.4 mm

PORON 5.5 mm | Unable to 16 16
diameter measure

6.0 mm 18 20 20

6.5 mm 18 20 20

7.0 mm 16 20 20
Unit: cmHg
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—ciHgTabl e 6 <Exanp at-i€
Quter Cap in Rel ai Vdiether®ORQN &

menbers 39a falls off under reduced pressure> In
addi tion, whether or not the stopper rib 39b could

wEe@sensol he used air perneabl e nenber from f apCT/mrepoadds5020

under reduced pressure was evaluated using an air

per meabl e menber L24 (manufactured by | NOAC Corp.).
TRédel@s are shown in Tables 5 and 6. Table 5 Unit:
nple 39 -Eval uation—ef-Easiness to Open
§ 0% §0& Ther eof >
Further, a rel atilorShigibbet Qgbmini git.driomy t dr que of

PORENCapS. ardneasi nadsliw 1 h MWitch |outNst caps wer e
deRanad ran@g HqneL [ €akage Was mwal uatedygecording t o

the 1ol o R 5 eri, ol TRgT dapayipove feali pped
Wwth an & petrfreant Feoet T (rengract o d by
| NOAC_Cot IEIS) a9 o IIQM‘“? and foPloutler N\‘%Tps__(_hose with

oot o T

FEBRALYTRSINE R ARaIELE Ored O Lo

I-J»eelg%?ogne tgaﬂsg%q:e%){n%r’ﬁgr(ill?g alcﬁerae%%>3haki ng inpact -
Further, a relationship between tightening torque of

outer caps and easiness with which outer caps were opened and

toner leakage was evaluated according to the following criteria.

For inner caps those equipped with an air permeable member

L24 (manufactured by INOAC Corp.) were used, and for outer

caps those with a concave non-contact portion were used.

Results are shown in Table 7.

-Evaluation criteria for toner leakage caused by drop impact and

shaking impact -

A: No toner leakage found.

B: The toner was set inside the outer cap, although a small

amount of toner bleeding was observed.

C: The toner leaked outside the outer cap.

-Evaluation criteria for easiness of pulling outer cap-

A: The outer cap could be pulled out with ease.

B: The outer cap could be pulled out.

C: The outer cap could be pulled out, but with some difficulty.

D: The outer cap could not be pulled out.
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A No toner |eakage found. B: The toner was set inside

the outer cap, although a small anobunt of toner
whb@edi4sge was observed. C The toner | eaked ourPGIT/@20041E55020

outer cap. -Evaluation criteria for easiness of

pul l'ing outer cap- A The outer cap could be pulled out

Teidle Base. B- The outer cap could be pul I ed out. C
The outer ap could be pulled out hut—-with sone

T o — oot

Tiehteoimgy | Dmovhe dquilaking | Qnexabidityhe pul | ed
tongueaifl e Vidupchest rliiakpAglpl i| dtdiniesy tar epl aceabl e
o@Bercagont ai ner of |[the preseéeptull pwgntionf to be used in

(f)devel opi ng devicg and an i gagerf@pm ng| appar at us
qU| Beo th BTO er S_Blppl)l ng deAl Ce cpn be used as

sjery Rg—eghtatretr—imn whi-cfy—some| | nner
pr ni:m controllingnethanitsm Aﬂ”"' red. CLAI MS 1.
|1|$I9er cap fér a toneﬁL (‘ont ai ner rnrrp i singan air
per m98bl e rembar pllacedin fhe casBng paft of the

I nn@igocap, |whepei n |the Annenp cap i B used| for a toner
conbaigner {hat Ai's A D

T

Industrial Applicability

A replaceable toner container of the present invention to
be used in a developing device and an image forming apparatus
equipped with a toner supplying device can be used as a powder
housing container in which some inner pressure controlling

mechanism is required.
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det achably nmounted to a developing unit in an inmage

form ng apparatus based on an el ectrophot ographi cal
wOoreiokoo480and t he toner container conprises a CPOL/aR20687/055020

mai n body, the inner cap, and an outer cap. 2. The

inner cap for a toner container according to claima1,

wherein the air perneabl €IoAENME has an air

perneability of 27.5 s or | ess when neasured by CGurl ey

1Tet hoch AGHAk 9“&&) &'010aJéo%é%Sééﬁtﬁﬁpexarbo%ﬁrﬁ%geabl lity

of 15 cnB-cn®/s or nore when neasureéd by Frazier
met hod accordin tho 1S L.1096. .3
The i e C&5” tW&J%SB gfﬁgrlnagrc{:orcglsﬁﬁgtpart Of the

one of clainms 1 and 2, wherein the air perneable
IpBeBetan.s press- fltted agai nst an inner dianmeter of
the casing part and fixed in the casing part with a

5 pr ess whetéingthe ianerceapfiis @ fow totoner combsiner that is
external dianeter difference. 4. The inner cap for a

e a%qg}tﬁbﬁ%ftea%oadd@@eﬂoglﬁgyuﬂneﬁi aqi ﬁhrargelfdan‘ﬁng

urther Conprising a stopper rib .1 mMmto
in hei

AL 0B SR B TS
tc(:)?lr(]etraclzonnetraﬁ%gocro%gglsteos g nc%n%g?ner main body, the inner cap,
and an outer cap.

10
2. The inner cap for a toner container according to claim 1,
wherein the air permeable member has an air permeability of
27.5 s or less when measured by Gurley method according to JIS
P8117 and an air permeability of 15 cm3-cm?2/s or more when

15 measured by Frazier method according to 6.27.1 A method of JIS

L 1096.

3. The inner cap for a toner container according to any one
of claims 1 and 2, wherein the air permeable member is

20 press-fitted against an inner diameter of the casing part and
fixed in the casing part with a press fitting allowance of 0.05

mm to 1.5 mm as an external diameter difference.

4. The inner cap for a toner container according to any one
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of claims 1t o 4, wherein the air perneable nenber is
formed in a colum-shape, a plate shape or a spheri cal

WG b@pa14862 The i nner cap for a toner contai nerPCT/JP2008/055020
according to any one of clainms 1 to 5, wherein the air
pernmeabl e nmenber in the fitting part of the inner cap
dfscladmoiem Bf faridiort evmpriried anstdygrer ¥ib ofi@.lnmex to
cap for a toner container according to any one of

L0218 ih hefolt, MRM&EL %&%@mheuﬁﬂ@a@ﬂr@umh@mf the

the fitting part of the inner cap iIs conposed of

J-0am mat egl al. 8. The inner cap for a toner cont a| ner

af“c%gigd?‘?\ﬁ ‘to any one of clainms 1t o 7, wherein the

air perneabl e nenber has a density of 50 kg/n8 to 500

kg/nB. 9. The inner cap for a toner container

according to any one of clains 1 to 8 wherein the air
5 fer nedbhe imevdrecap for nstoher containde atcotding parmibyne

a suction nethod.10. The inner cap for a toner

SO ER ﬁﬁ@oﬁéﬁlhotl%‘ﬁl?%r%eﬂ)ﬁi e rhbk? i8 formed in

conmposed of polyet hy ene. 11. Atoner contai ner,
conprisin a con eL mai n bod an llnqler cap, and
4, foLurd} s%gr?e ap a ape or a slyherlca shape.

6. The inner cap for a toner container according to any one
10 of claims 1 to 5, wherein the air permeable member in the fitting

part of the inner cap is composed of a sintered metal member.

7. The inner cap for a toner container according to any one
of claims 1 to 5, wherein the air permeable member in the fitting

15 part of the inner cap is composed of a foam material.

8. The inner cap for a toner container according to any one
of claims 1 to 7, wherein the air permeable member has a
density of 50 kg/m3 to 500 kg/m3.

20
9. The inner cap for a toner container according to any one
of claims 1 to 8, wherein the air permeable member is inserted

into the fitting part by a suction method.
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wa@eooshesdr ophot ogr aphi ¢ et hod,

wherein the toner container is detachably nounted to a
devel oping unit in an imge form ng apparatus based on
and the inner PEDIR290855020
i nner cap according to any one of clains 1 to 10. 12.

The toner container according to claim 11, wherein the
16Ut er Tiapihasrxayofecantanir pontaorerbecenyding to any one
non-contact with the inner cap at a position where the

oTWISim&aP ths9, BomPsadt oMpbllydtsylemper cap and nakes
contact with the inner cap in a discontinuous manner.

13. The toner container according to claim12, wherein
t he non-contact portion of the outer cap being in
non-contact with the inner cap is concave. 14. The
Ioner A bpRar fONtazROY.GHYPIEEE one of clains 12 to
13, wherein the contact portion of the outer cap being
i n cont achtaider heminnhedycap i s convex. 15. The toner
cont ai ner according to any one of clains 11 to 14,

wher eigh HRePWag), £7® has a tightening torque of 110 N
to 230 N. 16. An imge form ng apparatus, equipped

with a ton%r cont ai ner according to any one of clains
11 t o fEouter cap,

wherein the toner container is detachably mounted to a
developing unit in an image forming apparatus based on an
electrophotographic method, and the inner cap is an inner cap

according to any one of claims 1 to 10.

12. The toner container accorAding to claim 11, wherein the
outer cap has a non-contact portion being in non-contact with
the inner cap at a position where the outer cap is in contact with
the inner cap and makes contact with the inner cap in a

discontinuous manner.

13. The toner container according to claim 12, wherein the
non-contact portion of the outer cap being in non-contact with

the inner cap is concave.

14. The toner container according to any one of claims 12 to

13, wherein the contact portion of the outer cap being in contact
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with the inner cap is convex.

15. The toner container according to any one of claims 11 to
14, wherein the outer cap has a tightening torque of 110 N to

230 N.

16. An image forming apparatus, equipped with a toner

container according to any one of claims 11 to 15.
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