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AND | MAGE FORM NG METHOD AND APPARATUS USI NG THE SAME BACKGROUND

I'NVENTI ON The present i nvent i onre | ajes to a toner conta i ner and
nmet hod and an apparatus for formng an i mage by using the sang\“mmw‘“\“\m@\m
el ectrophot ographi c i mage form ng apparatus of the type 5 dev

| atent i nmage forned on an i nage car r i er wi th toner stored #e@isé*n a
devel opi ' ng~unit is conventional. This type of imge form ng i S
i mp | enented as, e. g. , acopi er, apr i nter, a facs i m’@mmmmgm@’mun’
apparatus or a conb i nat i on thereof. Fresh toner i s rep |

formthe toner container to the devel oping unit for devel opnent. *¥®@Wsua |

devel opi ng.uni t of (NER s st AR e AR MEG AL AhdARRAIR 1 % uns
out of toner. After the toner c_ontadS r l_@a M&ﬁen packed with toner, it is
put on the market as a product mdeper%ggn]i o$ e apparatus body. 15

Japanese Patent Lai d-Qpen Publication No. 7-20705, for exanple, discloses a
toner container fornmed with a spiral groove in its inner periphery toward a

toner outlet or nmouth. When the toner conta i ner i s rotated about i is ax
i s, toner i s fed out vi athe spi ral groove. Thi s toner conta i ner
i s forned of, e. g. , p | ast i cs. On the 20 other hand, Japanese Patent

Lai d- Open Publication No. 7-281519 Q4 F E B 2003 2 teaches a toner

cont ai ner havi ng thereinsi de aBASKGROENDrOF DHE dBVENTIOMer i ng toner and
formed wi th p | ast i cs or paper. The agi tator i s rotated to feed out
toner while agitatinghepreddrd itronetiocnomt aterctsa tangyheorita i hdrearabomethod
docunents both are hard toner_containers each 5 having a toner discharging
mechani sm t her énfisard@pparpdner fair Fort ngLan dmagmby oved ngf thehsambove toner
containers by the toner d i schargi ng nechan i smd i rect 1 y drops i nto
a hopper i nc | udedAn tlagtecgharegrangheiimage yiermine apRar1iyi§esf ithe BEsveyed
fromthengopper to, a.deve i

atent |

I N i t i.do f d ) i I
ge f&FH%Wdegénlﬁteﬁgdéag f%ﬁ‘r’s’d:""ia"e'f“.ag? °g't7'°§vvfe'ﬁbrt§g8'lf ég?gﬁfgessary
ae e g o Ve by, of iiieide
the i maae"t or minoRHevE el e ik Dbl MRELT TH1 0 o bl THELOROPR M ¢ 11

toner, it is negessaly [ impldeatéy bhe ol pnen LpNbaAl aey, ahove ot i sdgMel opi ng
unit unl ess some special mechanismis used. To neet these requirenents, the

toner 15 cont aiapghrdtie &rUS OB HaltyoDeRdr 0BNSiFiBsIedokdr PE replidgEmdd Périnh t he
devel oping unit and provided with an exclusive space in relation to the
| ayout of vari ahe teenscardipear tte thida dageldping tunét | forgdedadiopmdrss. appar at us.
10 Usual ly, the toner container is removably mounted to the body
or the developing unit of the image forming apparatus and replaced
when it runs out of toner. After the toner container has been packed
with toner, it is put on the market as a product independent of the
apparatus body.
15 Japanese Patent Laid-Open Publication Ne. 7-20705, for
example, discloses a toner container formed with a spiral groove in
its inner periphery toward a toner outlet or mouth. When the toner
container is rotated about its axis, toner is fed out via the spiral

groove. This toner container is formed of, e.g., plastics. On the

20 other hand, Japanese Patent Laid-Open Publication No. 7-281519



The prerequisite with the inmage formng apparatus is that the 20 d@4 rgp 2003
very of toner fromthe toner contai ner to the deve |l opi ng uni t be
continuous and stable. However, the above 2conventional ~system for

repl eni shing toner fromthe toner container to the devel oping unit cannot
sufficiently neet this prerequisite, limting inmage quality available with
t he apparatus. Another problemis that sone of the 25 toner stored in the
toner container is left in the container wthout f Q~FEB20@® :3
contributing to image formati on and sinply.wasted. Attest i on has not been
pai dto the above prob | enms yr so |l ut i ons . thereto in the past. 5
SUMMARY OF THE INVENTION It is an object of the ~prese~t ~vention to

overeorrre rir Quehdorat gomle | &R%hiANE 1 hhe+Al Sady Al agesaficatdie poy or

art, or to provide a useful alternative. In accordance with the present

invention thereje$védiQyi1edr ankGRehePRTKAGH 51t 130G fRRdr 10 ThE SR ¥R is
container for use with an el ectrophotographic i mage form ng appar at us

havi ng a devel ofytages €6tfic@d crtdtahepomin edhgiaatimgded.i VERy tsyst eamidiatr§ eeds
toner froma reservoir container to said devel opi ng section, the delivery

system i ncl udi nirught elnohigatabol e etbcaoerchsi botthat e damdetdrerwedrtasaers eester voi r
container, said container conprising: 15 a toner storage portion; a toner
out | et forbdi scyigerey tooeredi seharesng dneshanisgethpyet hoide. and a mati ng
portion connected with said toner outlet, said mating portion being adapted
for tight contact subkinghtdrdVey oNErqfetme csesfi Hp abrifetencItan S by
el ongate feed cgonduit fqr gont,i nuous feedi n Olf oner, duri nﬁ 0 eraﬁti ocr’1 of
sai d i mage for niifgtH5h4t SPhRr &1 bg mephand sdiyectly qroms iphe algRRe” SHTfluded| s
positioned at the, bas o[ t.he coptaimer, and the toner outlet desirabl
faces general | y”?zlé\aﬁvege}'a c9:’.'"'Fnu"a'tt'pr Jf?wgr?oé‘ﬁrf'_de‘r ﬁ?nvte gdtfﬁﬁﬂtt%goﬁ P qu% {
enhanci ng mCha&v%%ﬁﬂ{épﬁésﬁ%$o#f§pldtﬂ'é ?o'psiﬁgla' p&e%@ image formed on an image
10 carrier. It is therefore necessary to locate the toner container in
the vicinity of the developing unit in the image forming apparatus.
In addition, considering the drop of the toner, it is necessary to
focate the toner container above the developing unit unless some
special mechanism is used. To meet these requirements, the toner
15 container has customarily been considered to be integral with the
developing unit and provided with an exclusive space in relation to
the layout of various means and parts arranged in the image forming
apparatus.
The prerequisite with the image forming apparatus is that the
20 delivery of toner from the toner container to the developing unif be
continuous and stable. However, the above conventional'system for
replenishing toner from the toner container to the developing unit
cannot sufficiently meet this prerequisite, limiting image quality

available with the apparatus. Another problem is that some of the

25 toner stored in the toner container is left in the container without



resi-lient menber that operates from an unconnected position in which it
seal s the toner container outlet and a connected position in whi @#iFEB 2003

deforms to all ow seal i ng engagenent with3said el ongate feed conduit of said

toner delivery systens. Q 4 FEB 2003' 4 BRI EF DESCRI PTI ON OF THE DRAW NGS

The above and ot her objects, features and advantages of the present

invention wl|

ng a toner

becone nore apparent fromthe follow ng detail ed description
taken with the acconpanying drawings in which: F1 G 1i s av i ew showi
repl eni shi ng systemenbody i ng S the present invention

and including a devel opi ng section, a toner conta i ner for rep | eni shi
ng toner to the dove | op i ng sect i on, and toner delivering neans
connecti ng t heodev@lu@phi oS Bfdgeoforaad i srored <iontniwasted.FIG 2 is a view
showi ng the toner container and toner 10 delivering nmeans nore

specifically;

5 2 MtEntoB RA0DHMHeES.pa3d todihd aboge areb hems\es ssHe®i Ay a

nozzle included in the illustrative enbodinent; FIG 4 is a view show ng

t he toner cont#heneto andtheopak® connected to each ot her
are views ‘each showing a particular nodification of the nozzle; FIG 8 is a

section the toner container and nozzle; F1 G 7 i s avi ewshowi ng a

spec i f i

c conf i gurat i on of the toner replenishing systemincluding a

suction pénp; 10 FIG 8 is a section show ng the suction punp;

10

15

25

SUMMARY OF THE INVENTION

It is an object of the present invention to overcome or ameliorate at least one of the
disadvantages of the prior art, or to'provide a useful alternative.

In accordance with the present invention there is provided a toner packaging and feed
reservoir contamer for use with an electrophotographic image forming apparatus having a
developing section and a powered toner delivery system that feeds toner from a reservoir
container to said developing section, the delivery system including an elongate feed conduit
that connects with said reservoir container, said container comprising;:

a toner storage portion;

a toner outlet for discharging toner from said storage portion; and

a mating portion connected with said toner outlet, said mating portion being adapted for
tight contact substantially hermetic sealing connection with said elongate feed conduit for
continuous feeding of toner during operation of said image forming apparatus.

Preferably, in use, the toner outlet is positioned at the base of the container and the
toner outlet desirably faces generally downwardly.

In a preferred form, the tight contact enhancing mechanism comprises a self re-sealing
resilient member that operates from an unconnected position in which it seals the toner
container outlet and a connected position in which it deforms to allow sealing engagement

with said elongate feed conduit of said toner delivery systems.

5 FIGS. 5-1 and 5-2



FI G 9i s avi ewshowi ng another speci f i c conf i gurat
the toner rep ( eni sh i ng systemi L, enented by a conb i 3cf' gEP%goa
and suct i on system FIGS. 10-1 through fO 3 are views showi ng specific 15
conf i gurat i ons of at i ght contact enhanc i ng nmechan i smi nc | uded
i nthe illustrative enbodinent; FIGS. 11-1 through 11-3 are views show ng
anot her specific configurations of the tight contact enhanci ng nechani sm
FIGS. 12-1 and 12-2 are views showi ng sill another specific 20

132 Sre-v i ews show | ng S%?F%EQ%OP%”%%W% ot Con of ihe

ti ght contact enhanci ToR ngg\heaghgrgthgl G% 14 1f£a %%4 [e e\él S8 e
showing a still further speci conflg S'on~0 etlgt cotac

enhanci ng ”EChaBI@JEnt2E?nFeAt|§ wulﬁ ]be@Qth %r% %ESaren't &V Sih‘féwf'ol ﬂ&« hpe

externa | appearance r ~ E B 2003 6 of the toner contal ner;

16-1 through 16d3téiirl€d\/de%\6$t;&h@Wt’&ﬂeﬁWﬁ?@hfﬂhE 4cRBhp YT A PAR Rk i W%Thh
form ng part of the toner container; FIG is a view show ng anot her
speci fic configurati ofl@f 15 stdiei WDstidui nEIaQonl8 refléhi¥h B S emRGLEIERGUr €
adj usting neans provided on a sack form ng another part of the toner

cont ai ner; 5Fl GSthd hresamtd ihert ianeand énslisliopi igieae pdng iszatian af tdree
toner container; 10 FIG 20 is a view show ng anot her nodification of the
toner contai ner coftL@Ber For Tephergshn2toBrateths dave lepite sdsdivbmgand toner
particular nodification of the toner container; FIG 22 is_a view show ng
anot her nodi fi c&€l BYErOPE t ReanHNRINNeSt int tencdevelpringo Feckien vardy SINGHi ng
still another nodification of the t toner container; FI G 24 i s avi ew
show i ng yet af8Pte"®fod i f i cat i on of the toner container: 20 FI GS.

25-1 d 25-2 h h d i
tonera(r:]ont ai ne?reFYG: F%BZ ggmg? nghe YSI ngr trﬁgeltla'f'?roncc‘ﬂgﬂldfé ﬁet?ﬁiékl ng

density of the tan caont r d e of cohesion of toner; F 1 G
27 1 s a glr aph s ?"3“98 "?éang arrgt s"]i-mhcon get‘&éen t he shape of the 25 toner

cont ai ner and the degree of cohesi on; r



2 ~+ FEB 2003 FI G 28 i s avi ewshowi ng a spec i f i ¢ nethod of
pack i ng the toner container with toner; F1 G 29 i s av i ew shéwdp 003
aspec i f i c exper i menta | ar rangeneht used in Exanple 1; 5 FIG 30 is
a graph show ng a relation between the packing density of the toner

contai ner and the anount of toner left in the toner container; F1 G 31 i
savi ewshowi ng aspec i f i c exper i nenta | arrangenent used in
Exanple 2; 10 FIG 32 is a graph showing a relation between the packing
density of the toner container and the residual amount of toner; FI G 33
i savi ewshowi ng the cub i ¢ shape of a tone r conta i ner used in
Exanples 3 and 4; FIG 34 is a graph showing a relation between the toner
15 container and therf@si dualRADNN o f; hQMNHow g & ncdd L Snd 1 HRPM, Fhow ng a
rel ati on between the reésidual amount of toner | &ft 1--na T 1 st sanp | a

used i n Exanp;|| atpa@NE sdipdaAont of replenishment for a unit tine; and
FIG 36 is a graph showing a relation between the residual 20 anpount of

toner | aft i n a seed4saepal veew'SBAwing thsafbndr ontaiHert BRd fBYNE Of
repl eni shment for a unit tinme DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS

Refer r i ng teordnektéd tb edcH bBehgh:aw i ngs, a toner r ep | eni sh i ng 25
system enbodyi ng the present invention is shown and includes a -wG W. . ~.
2 4 F ~ g52003 8 devElGHi rgyisanti 6n2 laws r areyed eanh t Beowingy aofpaati dutage
form ng apparatus. A toner container 2 is comunicated to the devel oping
section 1 by twoedifidetiopeef rdpeneerrde3 and stores toner to be replenished to
t he devel opi ng section 1. The devel oping section 1 5 i nc | udes a cas i ng
4 stor i ng a two-i Atfi-e§ is enseetign the donerpicpetaiper jand gozzley t oner and
carrier mxture. A f,,__L t_and a, second screw o[, agitator 5 and 6, respect i
ve | y, and a deve | CS 7 I8 ¥ oW showdpe 7 sheg i fi G P gutat op of Hdeckperhg 4.
The devel opi ng éollel er i7 facr-,:tse a.rpcl'nlot ?condgcéiive drum or inmage carrier 8. A
| atent image i_§ R gé?hd‘ﬁiﬁcﬁ'l I'y f"g '?1%5 3ICY'RE APdr um 8 wh i | a the drum
8 1 s rotgted i n a g4 BEFL 4 s8Btion"thdwifBlHH DYetdBnFPunpW in FIG 1.
FIG. 9 is aview showing another specific configuration of the
toner replenishing system implemented by a combined blow and suction
system;
fIGS. 10-1 through 10-3 are views showing specific
15 configurations of a tight contact enhancing mechanism included in the
illustrative embodiment;
FIGS. 11-1 through 11-3 are views showing another specific
configurations of the tight contact enhancing mechanism;
FIGS. 12-1 and 12-2 are views showing sill another specific
20 configuration of the tight contact enhancing mechanism;
FIGS. 13-1 and 13-2 are views showing a further specific
configuration of the tight contact enhancing mechanism;
FIGS. 14-1 through 14-3 are views showing a still further

specific configuration of the tight contact enhancing mechanism;

25 FIGS. 15-1 and 15-2 are views showing the external appearance



The two screws 5 and 6 each are rotated in a particular direction indj ed
by an arrow in FIG 1, agitating the devel oper D and thereby cha?@ Rt he
toner and car r i er to oppos i topol ag i t i es. 15 The charged deve |
oiler Di s depos i ted on the surface of the deve | op i ng roller 7 being
rotated in a direction indicated by an arrowin FIG i 1. The devel opi ng
roller 7 conveys the devel oper D to a devel oping position where the drum 8
and roller 7 face each other. At this i nstant, a doctor.h | ade 9 regu
ates the amount of the deve | oiler D be i ng 20 conveyed toward the deve |
opi ngposi t i on. At the devel opi ng posi t i on, the toner of the
devel oper Dis electrostatically transferred fromthe developing roller 7
to the latent | e {ornedoqp.the drum 8, thereby producing a correspondi ng
toner inmage. ASsunE tHE! %1648 content sensor, not shown, deternines that
25 the toner content th oV il er-) ex. i clonad h S~ ng 4
i s short. 2 ~+ ~ EB§8200§6%~ Sh‘!ﬁ]@ry]‘ ?srelash)é{%)nz'eévss %QBV[ahrﬁt s%géc?'?r'(%mthe
toner contai Nebort gArdfientasr b Mblith ForhiAEdSl+l 6r el tded Lorflalfigy above
toner content constant. The toner containér 2 is renovably nounted to the
apparatus body. | n fhg i17lid aUsileladhdwiMg HBRE spd@Htic dR@idHa®iod of rep |
en i shed fromb5 the toner conta i ner 2 to the deve | opi ng sect i on 1
by a stream of tike imoutigenerated i n the toner de | i ver i ng nmeans or de

i very passage 3. Wi ththi s conf i gurat i on, i t i spossi bl ato
effect rep | en i shRtat 18visnanhiew showihgneesswomnt ad jushéng teamsd pdevieled op i
ng sect i on 1 are | ocated at renpte positions. The prerequisite with this
system i s that onlee sdek ifosmyngl @npthwsapgert3 offethd Gomsr asntadnmetical ly as

possi ble. This condition, i.e., substantially hermetically closed condition
refers to a conditiofi!@het 8 hasdddradnrieay i gvsnshandnera meé'k%c#mﬁ phehe

del i very passage 3. The delivery passage 3 is forned by connecting the
toner 15 conta“P"$er°BPta4R8" deve | op i ng sect i on 1 by | ong toner de I i
ver i ng ans. The ve . hernetically .cl osed, conditji.on is intaj ned

t hr oughodt%et he deli VEP@ 2855%5&?%‘?%85 ?q?ghfﬁ)g‘f"f'l#dﬁaﬁﬁé} gﬁoﬁ‘@ Jé "of the
t oner deIiveriggnﬂﬁ%Q§,is connected to the outlet of the toner container 2
and the pos i t i on where the other end of the toner de | i ver i ng neans
20 is connected to tpeggleyel PRhPSLEHESTL0Yrd viTns Qdah ARbFE BSdPet BBlrcal |y
closed condition, it is necessary to give consideration to the connection
of parts connegberfilcat PR BFOtHkondtacbh€dilngFly, it is essential that one
end of the toner delivering nmeans and the outlet of the toner container 2
be connected toget heFlas 22i ghial yi eas sRdwipgsaridther mbHEf igaesanbfitheetdriean

successfully enhances the airtight i ~ ~ FEB 2003 10
15 container;
FIG. 23 is a view showing still another modification of the

toner container;
FIG. 24 is a view showing yet another modification of the toner
container;
20 FIGS. 25-1 and 25-2 are views showing a further modification
of the toner container;
FIG. 26 is a graph showing a relation between the packing
density of the toner container and the degree of cohesion of toner;
FIG. 27 is a graph showing a relation between the shape of the

25 toner container and the degree of cohesion;



connection between the above end of the toner delivering neans anckf”_ug Oébba
| et of the toner conta i ner 2, as wi | | be descr i bed spec i I @

| y I ater. The toner delivering neans ingludes nmeans for generating an 5 a
i r stream(a i r streamgenerat i ng neans here i nafter) and an a |
ongate conduit. Wile the entire toner delivering neans is described as
bei ng el ongate because of the elongate conduit, the |length of the toner de
| i ver i ng neans i s open to choi ce. Therefore, the toner delivering
means generally'refers to interconnected parts existing 10 between the
toner conta i ner 2 and the dove | opi ng sect i on 1 for feed i ng the
toner fromthe forner to the | attar and i nc | udi ng the ai r stream
generating means andc¢ongyli L, f0g <Bo) i S%Je%%‘mcgﬁélﬁ{oé.tof'pa@gi@ﬁ#‘esyfénefﬂc |
udes an ai r punp or S 1 m | ar meane ¥ dr sending air 1Tnto the toner

cont ai ner 2 (aEBnéﬁ%giWHfﬂe?9§r15 hereinafter) or a suction punp or simlar
means for sucking air out of thé toner conta i ner 2 (ai r suck i ng nmeans

here i nafter) . As #he 29iisfa $14E VARG ALALE | FPSRRp&Y ithe HENCE A BTNl I
streamin the delivery passage 3 flowing toward the devel oping section 1

the toner is caged iin Bcamipdethe a i r streamto the deve | op i ng sect i on
1 vi athe passage 20 3 without staying in the passage 3. The operation of
the air styeam gener & Gi 309 isearngsaph sshoanbg a Irelatdlonl bétween cthet packirighe |
ntens i ty of the a i r streamand therefore the amount of toner to be

repl eni shed. Tkiensattovef tthmetoneepcdnteindr ghd ithacamoust exh kenerbéeft nip the
emented as any one of a blow systemwhich blows air into the toner
cont ai ner 2 fortoper fcgptainefy the toner out of the conta i ner 2, a suct

on systemwh i ch sugkg r...Lwl~ ar out of the container 2 together with
toner, and a conbi ned'Bafdrisahd! QUERMYREA SR | a&xpR1 imepa liRsANERERNt
specifiically hergina t,er.I I21 i s to be noted that the toner de | i ver

ng nmeans of t hef9 ' BE¥R'St“ ve enbodi ment and parts constituting it are

not i ”itfﬁj by any (”F?prSZ is a graph showing a relation between the packing
density of the toner container and the residual amount of toner;

FIG. 33 is a view showing the cubic shape of a toner container
used in Examples 3 and 4;

FIG. 34 is a graph showing a relation between the toner

15 container and the residual amount of toner;

FIG. 35 is a graph showing a relation between the residual
amount of toner left ina fist sample used in Example 5 and the amount
of replenishment for a unit time; and

FIG. 36 is a graph showing a relation between the residual

20 amount of toner left in a second sample used in Example 5 and the amount

of replenishment for a unit time

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to FIG. 1 of the drawings, a toner replenishing

25 system embodying the present invention is shown and includes a

iy AR



5 the above systens. F i rst, the b 1 owsystemwi | | be descr i Q?EtéNﬂm3
th reference to 1" I G 2. As shown, the toner de ! i ver i ng neags 3

made up of an ai r punp or ai r send i gog neans 10, a nozx ! a 11, a tone
r condoi t 12, and an ai r condo i t 14. The taper condo i t 12 and a i r
condo i t 14 connect the toner la canto i per 2, ai r punp 1 ~, naxz ! a
11, and deve | opi ng sect i an 1. Whi ! a the toner conduit 12 and air
conduit 14 each nmay have any suitabl e dinensions and forned of any suitable
material, they should preferably be flexible to allow the toner container

2, air punp 10 and devel oping section 1 to be | ocated at desired positions
and 15 connected in any desi red direction A flexible tube may advantageous

b d, w i ~ d f
'polyyu?et’tzxe' 981 dhive; Bpfufon’ 12Tt Sheed] 8 Ther fody ot o) Aot bl B )
Sili cone or Suopﬁ f"‘éth‘.Jbbﬁ?rtoB‘e’?' %@thetrOZt P?%E%@dbi@ 2@ &haag've%o 2,shave a

1N
spec | i gurat on o n6zz | faxxl e

111is a Caf UNM@lc+ TBATDET by aféﬂ%‘# %te’ll\?ergng Heénsa%t dnd(:%‘é HesTBLAa 1o e Naxx
| a 11 has a tuba | ar toner out et port 1 on 18 an t ubu ar QT inlet

portion 16 extipdeAlshed €d1@hé emttwmg st est 1on e a&weeiws@n@neﬁch
protruding fromthe apposite ends or the side of the colum,

illustrat®d. Aredldesnn dasheg 40dtiok g 35twb5ihgradf @itheybel ddrveoaﬁeren,d ioé. the
toner out | et part i an 1 fi. Theai r i nl et 2 4 F EB 2003 12 port
i on 18 sur rouhdsern hrd ceneierouitxturet Aofitrst and al 6ecofdesaner orl agi tafohas |
is outernost wa | | 17 connected to the toner out | et port i on or nouth
of the toner compd 6 mrspeotivedy. sndvendevaiohingae! ltetie? Boe Idi apdsgdi insth |
sposed in the container_2, as will be described nore specifically later. 5
The ot her end G ip&ett oM dave lapi ngdiod il o 71ERGesn® ot IcMANGTd VROTRAmI & | 5
connected to one end of t?e toner copduit, 12, As shown jn FIG 1, the ot her
end of the tondREEJINIE" 2 i | abite LRagS tsoeée%ﬂﬁtaa'%b'vn%%@# Iuthg f i xed

to a ton nl cl,ude t he The Lonnect
e ol | Digumh Y "y 1§ PG DB neck¥ad Eidicasd an PETRE o
but stops the fpres. (The end of the air inlet portion 18 protrudlng from
the side of the nozzle 11 is connected to one end of the a i condu i t

14. The other end oftdehqwd Ecrews0B8Ulnd & ekthi afe GARRESS GG 1O meqta.l i
very port of the a i r punp nounted on the apparatus body. g As stated

above, the nozdirlectidnl ihdicak@@NBCLRGir 6w dint PITEI 1 0Wg i tatbihgPeHel HOFE IQpeOUL N
13 (see FIG 2) included in the toner container 2 while the toner outlet
portion 16 is Zendebtegbyt chdrigéng dhaaohemngndreabeirer2ido bypdstite poharitdesndui t
12, conpleting the delivery passage. F ( G 4 shows a spec i f i c conf i
gurat i &b forTheoeherged |dehglqme & onderax( tednndihacurfagepof fibe dovelopingd. The

toner contai ner 2, mhl chis
roller 7 belng rotated in a direction indicated by an arrow in FIG.

( 1. The developing roller 7 conveys the developer D to a developing
position where the drum 8 and roller 7 face each other. At this
instant, a doctor.blade 9 regulates the amount of the developer D being

20 conveyed toward the developing position. At the developingposition,
the toner of the developer D is electrostatically transferred from
the developing rolier 7 to the latent image formed on the drum 8,
thereby producing a corresponding toner image.

Assume that a toner content sensor, not shown, determines that

25 the toner content of the developer Dexisting in the casi ng 4 is short.



spec i f i c¢c formof a toner contai ner app | i cab |l a to the p@@ggé,’fm

nvent i on, wll be described in detail later. As shown, a mechani"sm
enhancing tight contact (tight contact erghancing nechanlsn1here|nafter) is
arranged in the tubular nouth 13 of the toner 25 conta i ner 2. Wai | a

the toner conta i ner 2 i s pos i t i oned upr i ght wi th 24 FEB
2009 13 the nmouth 13 facing downward, one end or tip of the nozzle 11 is
nserted i n thet i ght contact enhanc i ng nechan i sm 26. The nechan i sm
26 i s i np | emented by af |I at a |l ast i ¢ nmenber 20 (see F 1 GS. 10-1
and 10-2) affixed to the inner periphery of the nouth 13 and great enough
to5f i I | up the space i ns i de the mouth 13. The a | ast i c menmber 20
IS formed w IThten Sfresh o‘?‘\ep hlast Xy?llemsl'jleé)?rgr?%ﬁé ‘Eonpﬁ%ohtgfcr\%n"Z-EQet@e | ast

i ¢ nmenber 20 prevents the toner Tromleaking fromt toner contal ner 2

despite the slifs$n |4n|r1'3-gffjdér' 'E’J‘mavmqnttlﬂg dtoRe @bnd oMt &nliadss | Agerted
into the toner container 2, the nenmber 20 deforns to insure air 10

tightness w t heter asdntaafer Dt PE veRbVED | Dahoimesd tthet e aBpar 220s budyt he nozz |
all Thi s i s successful toi nsure toner de | i very us i ngthe ai r

stream Wen air is Bethe i htuatt&e vaidmbeoieaitNe&he Zonet i Irdp tdrvi@Red feont Oner
| abe | ed T, ex i st i ngi nthe contai ner 2, andi naddi t i onra
ses 15 pr&ssurihe toriemecadai mém@rto2theAdee llopsng se¢cttilve If byiadsredmtafneir T i s
forced out of the toner contai ner 2 vi athe hol a 15 of the toner out
| et f port i meletedm@th@rtenerrdelis’eca'amzm¢ar§d°tb§etihfermpia5$a@t$eaPhith) t he
connect i ng nenber 24, FI v i a the toner out et port i on 16 and
toner condu i ’ih'f2°°<ﬂfdg*ﬂ'r?érﬁ°'i‘ mtrlecnﬂﬁédb'iehesff% rce&éewsfk@eat\?vwa ¢he
toner i n | et 23 At 20 .th i tant,. on | out v

the f i | ter 9% ‘i %mtafnﬁ:ruﬁﬁ"fof Péﬁ%'népwﬁwhfge locered e rote of of &

PO e toner - BfRislo®; °Tnd. phe(Bu SHEDYPUPARIEHiGer i€ hat Slbote Vel
secti on johecogs by h LREE0K SQRMYILER B ARTEE | £ONEEN bRIR on

presel ected range 1 an I cation of the nozzle

of FIGS. i F BuBs@feidt3-reraBdiridy b@@d%' %'nd?'@lroHCtrU'F@s efenent s

are de5|gnated by i dentical reference nunerals. As shown, the nodified

nozzl e 11 has &4Hyituén whepdin @OBStaMtiallyehoPedrleri | 6eks1@r G ckhi Ul ivepy a i T
i nl et port i on 18 separate fromand parallel to each other. The iInside

of the nozzl e paskhgesupporting the two portions 16 and 18 nmay be hol | ow or
solid, as des i red.
The delivery passage 3 is formed by connecting the toner

15 container 2 and developing section 1 by long toner delivering means.
The above hermetically closed condition is maintained throughout the
delivery passage 3 between the position where one end of the toner
delivering means is connected to the outlet of the toner container
2 and the position where the other end of the toner delivering means

20 is connected to the developing section 1. To guarantee the
hermetically closed condition, it is necessary to give consideration
to the connection of parts connected to each other. Particularly,
it is essential that one end of the toner delivering means and the

outlet of the toner container 2 be connected together as tightly as

25 possible. The present invention successfully enhances the airtight



I n anot her specific blow system not shown, the toner conta i ner hH%se | f

i s formed wi th two ho | es, one for toner de | i very and the o FEB 003
ai r feed. Atubu 1 ar structura | body ywos i t i oned i n one 10 hole for
toner delivery is directly connected to the toner conduit 12 wh i | a the

other hol ai s connectedtoanai r punpvi aanai r condui t. Ai r
i ssent i ntothe toner contai ner vi atheai r feed ho |l a by an a

r punp, so that toner is delivered to the devel oping section via the toner
outlet hole. 15 FIG 6 shows anot her specific blow system applicable to the
illustrative enbodi nent. The bl ow system descri bed above is capabl e of

| oosening and fluidizing the toner that may cohere in the toner container

2. The bl ow syssemui Sorl ngvﬁe‘ewaqeoasﬁecgle@rdfytﬁé ft@ﬁér‘é‘d@%f‘&r?ﬁ@me%szgnﬁhe 2g

delivery of the toner. erence w made to Fl for describing th

suction systempe BuitatiofCthel e dontaiHetle, | ad Wi INMBRNGeslcr Pbdd dPcli FBIANYed by
a suct i on punp. As shown, a suction punp 30 intervenes between the toner

cont ai ner 2 angatdye devel oping section 1, i.e., it is connected to the

toner 25 conta i ner 2 and deve | op i ng sect i on 1 by toner condu i is
12-1 and 12-2, r 2THe REEe2@8Si vy ingsreant | iviel ydesTheansubdrl géndraPnd@nsucks
the toner out of the toner conta i ner 2 and de | i vers i t to the deve |

op i ng séct iaomstreapgédirestngain geherdtri ng Awahehet digmaftst) ard amelongate
construction, the suction systemis simlar to the blow system 5 F1 G 8
shows a spec icenduig. cdifile ther aptireobonsr debivening means panges30ibérhasi s
genera | | y refer red to as a Mono punp. As shown, the punp 30 i _nc | udes
a punp body 30b®HE Blengate hacause pfathe s oneaty Fordudd. rideal gnathast the

di sposed in thg casing,31.. A shallow spiral groove is forned iR the i nner
per i phery of “?M¢ é&g"f"'dggﬂ‘?a"ﬁ\ g2 ‘?Fﬁi“ 6&3@@& iﬁt?ﬁeﬁ%rﬂ' $otyBE it i
oned at the out, ].et.s i de of th u bo 30 and i nc,l odes an.a i r
"hiet tube. 33 dnki B s mods B aY YR er e, MReErruisertibeegk re Bude i oned
at the sygfi O”béhﬂe%nocfhft«%;ﬁep‘é@mé%‘?@’ 2340, JetQ/QTg:_FiTECLTJﬁgi%?ng%Qd%% of

the toner conta I ner t he toner condu i I 1 very tube

34 i s connect @de t@nbN¢rbf\tRe [foPRel tBEheCdttbr QRd L nRYudihg Hehgfr $brdapner
conduit 12-2. If desired, the punp body 30 and devel oping section 1 may be

directly connegtgrstattongarnotdmdr ciduieut the ' internediary of the toner
conduit 12-2. Particularly, the punp 30 can suff i ci ent | y funct i on
even when i t i s | Obatédsatean gempiic nga@ans tine|udas nanir phep bosémi lar
container 2. 20 | n the above suct i on system the toner condu i is 12-1
and 12-2 and smeans fon spodingd@icdnte thethoner tdeotaiower2 deit sendioe neang
means. A | so, the taner conduit 12-1, the suction tube 36 and delivery
t ube 34 ofb t hehereinafter) or a suction pump or similar means for sucking air out
of the toner container 2 (air sucking means hereinafter). As the air
stream generating means pgenerates an air stream in the delivery
passage 3 flowing toward the developing section 1, the toner is
carried by the air stream to the developing section 1 via the passage
20 3 without staying in the passage 3. The operation of the air stream
generating means is controllable to control the intensity of the air
stream and therefore the amount of toner to be replenished.
The above toner replenishing system may be implemented as any

one of a blow system which blows air into the toner container 2 for

25 forcing the toner out of the container 2, a suction system which sucks



L

punp 30 and the toner condu i t 12-2 formthe de | i very passage. Th i s
del i very passage should preferably be closed as hernetically as 25
possible. This is particularly true with the position where the i 2 4 FE
B 2003 16 nouth 13 of the tonerycontainer 2 and the toner conduit 12-1 are
connected. | n operat i on, whi | aai r under prese | ected pressure i s
fed i ntothe de | i very sect i on 35 of the punp 30, the shaft 32 of the

punp body 5 30 is rotated. The shaft 32 noving in the space between it and
t he casing 31 sucks the toner out of the toner container 2 and conveys i t
to the de I i vary sect i on 35 wi thout conpress i ngi t. Ai r fed i
nto the delivery section 35 via the air inlet tube 3 wtqfﬁfs and
fluidizes the toner and conveys it to the devghd)pl‘ifﬁ\ section 2 via 10 the
del i very tube 34 and toner condwt rl@ﬁ&tcrﬁé suct i on_gushaftPal | ows the
delivery of the toner to bg f'led in tegmﬁoa\‘wt e rotatJ%n speed and
rotation tinme of R‘ge;opﬁ?rﬁ‘ 0 and the ,afoe*ﬁé 5rom)t es a\qqus‘mﬁ% Yoner

repl eni shpertt of % Spec i f J c\\fb?rﬁ of the tonge of a i ner i R accordance
wi th tfe 15 preﬁes gtaﬂhv%ntl on is % leerftgn‘{‘ed by df exmbl"Besack and a
nmout h or rqpemc"d et @a r,gheltooﬁrg f i xed gheiet'§” The sack i s deformab
| a due to a i n suc man#tér “as to reduce i is vo | une.

When t he e\btovse’ﬁ%act i on ssyggyem\'f- \ app | i edto thi s k | gd.of toner
conta i ner, i snd PP"Ke | y that port i ons of tr@erle“ﬁ?l ? per i phery
of the f | ega\xod‘“‘f)ﬁ a sack fac i ng each Zgrq&dde‘f‘ EI osel y copt@mb and

obstruct the deli \éeg\ys‘cef‘ 't he tonerw\\—b\m %si', a ser sf@f‘ %xper i ments
showed thatt\tel”léb? ex 1 Rybw a\!%'ﬁ‘é‘k i s frﬁggfra)ﬁ?%uch a pr%a‘{ a@m Spec i
fi cad | Y, \Ahe@ttéte*é‘ei r sug eng\srf’@é’ns startsd‘gp_e‘r?at?%g, it first
sucks the center portion, okohdre %ont ai neR n@bnbol‘:egs the t Qﬁgtomﬂf of the
center portion. ,Atgrole §grre tine, ‘Q&Q\Q t oner gat L 80Ut he i nner
peri phery of % h *cont ai ne&( audm pe form ng hoair ao E B 2003 417 ‘&r\\éﬁace at
the center. As t sso®" on i nt 12 ﬁed g IsePB:’f“the copfa i ner
'sequent i a I1°( 3y defor nﬁ.\eitdﬂefﬁ ormﬂ) cbq\le %us i ng { <0088 ° t o drop
fromthe inner Rg\g‘ltp‘wery to thed: zeke space. Thi g‘{‘as, ‘n@‘ﬁeat ed to d\%l iver
the entire torf& from &hgnt pwe " Cont a| Nelauit 14 € they

‘\;a\ﬂer

al.
: n mater|
10 condut® 122 \tab\



5 The conbi ned bl ow and suction systemw || be described with r ef ef &8 243
F1 G 9. As shown, the suct i on punp 30 hav i ng the construction of FIG
8 by way of exanple is positioned betweengthe toner condu i t 12 and the
deve | opi ng sect i on 1 of the b1 ow system As for the toner de |

ver i ng nmeans, the conb i ned systemi s i dent i cal wi th 10 the bl ow
system except for the addition of the suction punp. |I n the conb i ned
system when the suct i on punp 30 i s operated, i t sucks the toner v i a
the ho | a 15 of the toner out | et port i on 16 of the nozz | a 11. At the
sane t i me, the ai r punp 10 i s operated to send air into the toner
container 2 via an air outlet 19. Even when the 15 toner stays i n the v i
ci ni tyof the.hod a 15 i ,n the formaof. a ) i i he
toner cont ai nef°F PBISHE TR i F RV ustqﬁc pfoggfﬁ”s%%ppﬂﬂe E’gg%hee%g‘a% a 15.
Even_coher ed DA offerdgs WBTPNI7! odhnbcORPENEe ABHe o BREIA fik 1l oRloP difth | © |
es. The suct i On punp sucks suc oner an elivers 1t to the

devel opi ng sect} QRe :‘:ox%racsmf‘ai}lgpg,r ro®iibivh, ddch dtht! thel A e2lPYE dEQIRIEREd

system the air punp 10, suction punp 30, nozz | a 1, toner condu i t 12

and a i r condipitHe déht@@R&L 2, haIt |1 N HE&Gibel€Inio¥eripedi RSy later.
Specifically, the wall 17 of the nozzle 11 is received in the nmouth 13 of

t he toner scont ai ner 2Phedithér ehe dfotiey tondr dutdlet puairtidn 068 rkmotsFebmithen punp
30 and connect i ng nmenber 24 are 25 connected via the toner conduit 12.
The conbi ned shstend id kenddutetl to one-end ofgtBOGioners dohdwits Y2t esoshawhe
suction system nust have its toner passage configured as hernetically as
possi bl e. The ¢orfJiGnetl dhetatiner muidentthe tanghl eonduit décis spengdmdrto a
delivery. The toner container in accordance with the present jnvention 5 w
i | | be descrcpnnssyine memghern 34 pfhicred o rafteaer et 43 anetdedottrtheont a i

to be described dev; i lation to th t repl eni shi
Cystom of the. HPESBRLTE AGEMATOh,  The RaaH P PP Z5OTT G4BT & T1d Bhy oot ner
t |.eni shj tem ' hn. | | sch i sed f
et onoriT ont 4nFCRarts aL reesiFuefoBub SEaRy prECtene OB o orBR” "
toner, are “Sab'a?rtﬂlﬁg%‘?\é?gﬁ gl%l BEAter%ir? 0 RECORRL of 1UCRDZZ160M B 2 hi

gher | eve | and can be use ne or n conbi nati on. e the toner

contai ner will BRrdRsArdcPESE 85d BEIthE dFedn¥lit 14 | The oRBéM Bnd 3¢ their _
downward, i t can, of cour se, be nounted ~to an image form ng apparatus in

any ot her desi lc8Adpiasi4 ii@Moonhdctddetd @R€deCDiEr§ doriedf tile hhe ppmeseOhtdd nvent
i oni nc | udes at | east a toner storing portion and a nouth or toner

outl et portiononTiiee appansdthsi bwdyudes a tubul ar portion capable of mating
with an elongate matter. This kind of nouth is representative of the
characterifstic f unctsistatedfabohe phewnorzlsub! Iiswodesateditohedonptiokt et
connectab | a to one end of 20 the toner delivering neans. In this sense,
the el ongate n®ettirorspbuagtbnldy (pee §1Gel2t | Reduged Hintheot onarod iPEbdl ar

IR UL AR BN M A R
Ln;?/dbfrait rerPI ?ngrlﬁ[e%g?razgzbgl g%??ggert ggr?éui(%om, acc.i)mpqg£ine£\t.hé db i Jer¥ Ja%EQEéj of a
FIG. 4 shows a specific configuration for connecting the toner
20 container 2 to the nozzle 11. The toner container 2, which is a
specific formof a toner container applicable to the present invention,
will be described in detail later. As shown, a mechanism 26 for
enhancing tight contact (tight contact enhancing mechanism

hereinafter) is arranged in the tubular mouth 13 of the toner

25 container 2. While the toner container 2 is positioned upright with



2 4 FEB 2003 19 sack formed of af I ex i b1l a mater i a l . EEE@ 2003
hard conta i ner, use may be made of pol yet hyl ene, polypropylene

pol yet hyl ene terephthal ate or simlar resijg or thick paper. The toner conta
i ner of the present i nvent i oni s character i zed 5i n that the conta

i ner does not i nc | ude atoner di scharg i ng nechan i sm because of
the use of an air stream in that the container, whether it be hard or

soft, is connected to the nozzle or the toner outlet tube form ng one end
of the toner de | i ver i ng nmeans by mat i ng i n order to be app | i cab

| a to the above toner rep 1 eni shi ng system and i n that 10 at |east
part of the nmouth capable of mating with, e.g., the nozzle is provided with

t he previ ously escri C aract ristic function. Becayse t he toner rep |
en i sh i ng syg‘tee'ﬁ?%g' 33 arf°A"f °w§‘t”?ed§ one 1ind 8het! Pc8ht HNenBPZ&IGed ! nict

i ncl ude a toner, hani.s daes not have to hard. . This is
why the toner c'g(r!t é%%:gl;rg'(tﬁg Ctlgontag eH AHVEfEe ?1”'85‘;12509 ﬂt?f’t‘e"h?ﬁés”rratl ng

portion of the 2@0@ %mérﬁ%'dﬁ:{?eg'tf?gt FV LGk ﬁ%dfy L sae P 1l(5blll ﬂéﬁ y that

may be a sinple ' tubular or a tubul'ar ocess t he

function of maig¥rakdd RE '@H@elﬁf?éregerc%gr)t( oqnthéaﬁtgﬁﬂtsslb%d@eﬁe%@&fgﬁc{ ed On

a tubu I ar body i tse | or by use of” anot her mater
tubu | ar 20 neAtheuprde s@&6€¢ﬁ§ﬁ:{$ ih% nfoutR Q0] | JWeRda86i denBBKQ0 is 'For ed
surface-to-surface contact wi th, e. g. , the nozz | a or forned r1‘"

mater i a | andvighiskied tbat nplléneatdesse lbezontast. . theSerasthﬁe%sFUiOto
stably hold the tubular body and nozzle in engagenent as tightly as

possi bl e. The tmbmentSathtbctdyersrfmuml Iedkpmgeffeoral:thé tonke aythinernfrdelsptee |
fromthe standpo i nt of 25 manual matin : ' 20 ~ Y AFB 2003 When
the tubul ar bodyei &! if&r d)!n addisigauaihey |deuorntregnazzrly Wi tis enseohest
storing portion. However, the hard togner container of the present invention
may even be oné MaviNey tanenomoptainsgy; 29 ther meheraf@ defapue Hopiepuecdir-
separ at el y, and re abl%llt gected t pget her, and/ or haying a toner storing

portion i npl erre HE&Y &RP LERAVaning belween ﬁf‘éﬁ?ﬁ"@ﬁr rAdathd y. In
such a case, ferable to i nt. the hernetically c|osed

condi tion by, eg, %ﬁgaderﬁl?séﬁaa‘e‘é‘gﬁ% stf%gem \NsdFe itgper <tie| YREY Eﬁf'tg Halr
container will &e.gescribed specifically later. Two di fferent systenms are
avai l able for mating the above tuba | ar body and, e. g. , the nozz | e, i
.., a system A whWheRhair PSQhE 18 H1R7al € coftai deher t UbUl 1@ g Py and a
system B which inserts the tubular body into the toner condwt or tth

nozzl e having aohebullabe I8drycéxirst.ing tinithe eaeained! 2, Wakdih B8 1t9BRTraises

repI eni shing system of the present i nvent i on that the de | | very
passage b5 c 1 Rysesuresimdhmetonitaomerl2.l Wsas rpesk bttes fhasidived adneall jer .
This is particularly true with the connection of the mating portion of the
t ubul ar body arfd’f°@¥@‘1t of Rbe fener rontaipendyd atthe holedk offthe foner auttdte pos
i(t i on where the r6e (r:rgnnected obstructs stab | a toner d i scharge and
t her eby i ncrea?§é§ ME betonsr T bsratdiedityide ais siseamte thfncwr@céma ai ner

and because the t ner 4C ani n t he insi of the a parat us.
accor dance wit {" ?elh ni] ‘(/'ean?h%ﬁm't"hB“ﬂrft ti RRGEHER (P AR |%°”|5Fcﬁf’i"d'étf with

a mechani sm f qr2 gﬂad lth'ﬂfa‘?‘n'&ro@l Eeéjga{ h%h %ga%edﬁglﬁgﬁwlﬁ f?{\;ertriraﬁ% ubu |

ar body and, e. NoZZl & an T I5Er ont Lot

t her eof . d‘ll S Ithﬁp ,ns@gﬁl@t Snig; P Og)?&%?_ﬁ@fjvﬁyktﬁe £iqke P95y %Fa lrﬁt}mﬁp Jqrau i

shed froma s i I t ubul ar IS nmechanismis sim |cable

to the connect §t09§1 oﬁgréth‘ﬂgcgfhﬁ'ie BPddse of Qcprlsséjg%d.ea pBr Hbe%'ﬂ%utre $&&

path. As for the system A) the tight contact enhancing nechanismis
di sposed in the prdvediredl s REEYct¥d idryREMOHhEtoREF chntdh@loF te d&se18pern the

nozz | e. As ,; r 2 4 FE B 2003
D existing in the developing section 1 becomes short, thereby
confining the toner content in a preselected range.

25 FIGS. 5-1 and 5-2 show a modification of the nozzle of FIGS.



21 for the system B, the mechanismis provided on the outer peripRérfE®RII
the tubul ar body or, when the nozzle, for exanple, is the toner conduit, in
the conduit; if desired, the mechanismmgy be arranged in the nozzle
provided with a tubular structure. 5 The tight contact enhanci ng nmechani sm
wi |l be described nore specifically on the assunption that it is arranged
in the tubular body. The a | ast i ¢ nenber d i sposed i n the tubu | ar
body as the above nechani sm has been described with reference to FIG 4.
The elastic 10 nenber should preferably be formed of an elastic and
flexible, but not air-pernmeable, material because an air-perneable materi al
is liable to cause the toner to | eak. For exanple, use may be nmade of foam
pol yurethane or sim |ar sponge, rubber or felt. As for sponge, a materi al
not air- per meablle 2t hai nigeRt taa | desteretprad ﬁﬂﬂ%\tabl%elgeﬁ'%ﬂa&f*@emto i
ncrease the coé gct ar ea of the a | astA cm&*rrbrwdd Ig i

nozzle. | n F |988%'42 fﬁfee'fe“Peé‘ﬂJmﬁr? Sast sisﬁmﬁ’e rme Pcr‘r‘é‘%i"ﬁ/zf & h ?af’ i is
and s i zed to t he, open of . the r _bady. i i

e funu’ o BB 1o oo "l B8 8P iel18 FRG g FhthistieR st 4 38
referab | h r r r When
P ?@‘#E?ﬁ? rfuoan'd Sar%‘i’lléf‘@g eaE%ﬁ dt\iA%E? yTﬁL .%E?dé ‘é?“éh %‘%‘i‘gh ;

use is made of toma i

nsert | aoquesuspont.hgetiﬂaowo bo@t.%ns 1f6far‘|d 34 rlay!be 'homw %%%.; 5gb | a

to adhere a f I I mas n as about O. nmor "l ess to the surtace of
the el astic neghghen order to |ncrease ri gl dity. 25 Before the toner
container 2 showmn in FIG 4 is mated with, r 2 4 F EDB 2003 22 e.qg.) the
nozzl e) the tight contaahothehanpedfitediani SP3EINGO0 P& \4@6wH,0 BRA torkehe

conta i ner 2 for prevent i ng the toner froml eak i ng. Even when the
nozz | e, for ewxsminer étselfsis fogwmdtvedhitwattm lebeose ifor tioseotlet herg andast |
c nenber 26, the menber 26 insures tight contact w thout any gap 5 occur r
i ng between thhke gther for ahd feed. gA tubuher abructural bedys pesitipnedjinenE | GS.
10-1 and 10-2, the a |l ast i ¢ rrerrber 20 formed with two slits 12
i nt ersectiPng ebete SPhéP"Eb\F@r@VQ'We'ﬁﬁbﬁFﬁb‘yoFmtnﬁétﬂjﬁelﬁle berpr, conduit
constituting th contact enhancin chani sm Preferabl the slits
12 shoul d i nt el gé’%i P"eyé?ﬁgﬁ{ehm z?t'sa?P"&ﬁgT%F i’ﬁ)ab'l‘ PYTP Hé@?%ééycf’“#'t his
cond i t i , xthe a | ast even. pr.esses the nozz I. all
over the ent |A"é F Welfr?eenggnecgf °?rﬁ§ z%"'f é i A9 Al B3R 4

pump, so that toner is delivered to the developing section via the

toner outlet hole.

15 FIG. 6 shows another specific blow system applicable to the

illustrative embodiment.

The blow system described above is capable of loosening and
fluidizing the toner that may cohere in the toner container 2. The
blow system is therefore particularly effective to stabilize the

20 delivery of the toner.

Reference wil! be made to FIG. 7 for describing the suction
system inwhich the air sucking means is implemented by a suction pump.
As shown, a suction pump 30 intervenes between the toner container

2 and the developing section 1, i.e., it is connected to the toner

25 container 2 and developing section 1 by toner conduits 12-1 and 12-2,



and t-hereby guarantees tight contact. Wile the nunber of slits is %ff)é:rEBt 203
choi ce, the s | i is shoo | d be spaced by the sane angu | ar d i stance
as far as possible. 15 As shown in FIG 14-3, an annul ar cover 41 having a
suitable degree of rigidity may be fitted on the circunferentia) surface of
the a | ast i ¢ nmenber 20. The cover 41 i s capab | a of accortnodat i ng
the elastic nmenber 20 and has a slightly smaller outside dianeter than the
el astic nmenber 20. When the elastic nmenber 20 is fitted in the 20 cover 41,
the latter presses the fornmer radially inward and thereby further insures
tight contact. If desired, two elastic nenbers which are air-perneable and
not air-perneable, respectively, nmay be fitted in the tubular body wi th

the a i r-perneab | . .a nenb fac ., n% the i ns i de of the tgoner conta

ner. 25 The prEPRRFGEIVEY: (e suetipyy “t“He?OsSH‘jﬁs the benernaut ejtopst i ¢
menbers do not r . .2 4,F 2~~ 23, . ¢coingcid i th each other. Ass t hat
he toner cont &P 1P 20808 sl Tgers bt e e e Lon e SEonCpEBRSF (e
toner. Then’.tg?r.vag”for.OfthEhP ttog$rth%o@hﬁsfr.u@'?ronde%%as%%§'5’”1(1. geqds cout
the toner vi athe's i ts. $%mever, the air-pernmeable &l Ast e fender

catches such tQngy|8ngh 3hB0% idweaPloen educes the scattering of the toner.
FIG 11-1 shows another specific configuration using the ,' elastic menber.

Tubul ar bgdi es shownFi@ Bl $F3wslal spedidVe cdnf haHadeén GF (thRes et Fon bOmd- 130

t herei nside. The shoulder C forns a toner outlet 13-1. An annul ar elastic

menber 31 int erkenas depbreldy tdfereéditbiaz d MoABpaME., WAsadewh, @He Homp@ad t he
toner out | et 13-1 and has a ho | a 31 extending in the direction in which

the nozzle 11 iisclutdesrd pand body ahday engoa eds fng8l ahé at tisicad rboshy. shdfe hol e
31-1 has a dianeter D1 slightly smaller than the dianeter D2 of the nozzle
11. When the , 38zdisposediinithe ¢asipedled A shablowhepitreheaaroeemtia formed ix, i t
15 tightly contacts the annul ar elastic nenber 31 due to the above relation
bet ween the di et EmMer DRermlep ofTRhe casdngl &4 wift Hetivery secddenid3T igenber
26, rea (.1 zes a,doub I a ai r-t i ,ght structure, Fu%%ﬂer,éwhen t he nozz
a1 010 ¢ enBOBHE ePEt AL e BET CORE é?fits*ﬁeeu"@,qumé% inclydes ap ajgy § ¢
nmenber 31 renoves the taper depas,i ted, qn e nozz alil, i,. e,.,. 20
cl eans the nozipzeﬁ%yb?h §P§§f88|H§W5éPﬂ§65§Isg i@E%n§w%H8"h8§?I86ff. As a
result, contamnati QReaSGr+hakl & i : i B glg 11 is
obvi at ed. FIG.plﬁ;gqgﬁomg Qﬂgthﬁﬁ&@pﬁgﬁf%ﬁqﬁéﬁ%ﬁgﬁéﬁgsg%gﬁ% mﬁ?%ﬁéthe

the mouth 13 of the toner container 2 by the toner conduit 12-1. The

delivery tube 34 is connected to the developing section 1 by the other

15 toner conduit 12-2. |f desired, the pump body 30 and developing

section 1 may be directly connected to each other without the

intermediary of the toner conduit 12-2. Particularly, the pump 30

can sufficientiy function even when it is located at a remote position

from the toner container 2.

20 In the above suction system, the toner conduits 12-1 and 12-2

and suction pump 30 constitute the toner delivering means. Also, the

toner conduit 12-1, the suction tube 36 and delivery tube 34 of the

pump 30 and the toner conduit 12-2 form the delivery passage. This

delivery passage should preferably be closed as hermetically as

25 possible. This is particularly true with the position where the



toner outlet 13-1 of the toner container 2 has a dianeter D3 snal | e 425EB 2003
than the length L of one slit 26-a of the elastic nenber 26. The r 2 4 F
E B 2003 24 elastic nmenber 26 is formed wigh four slits, as illustrated.
When the elastic nenber 26 is formed with three or nore slits 26-a, the s |

i Is 26-a are apt tor i se and stop, e, g. , the hol a of the nozz I al

1 when the nozz | a 11 i s i nserted i nto the toner contai ner 2. The 5
dianeter D3 smaller than the length L solves this problem As shown i n F

G 11-3, to prevent the s |1 i is 26-a fromr i s i ng, use may be nmade of a
f i1 Im32 formed wi th a hol a 32-1 havi ngadi aneter D4 sma | | er
than the | ength L of one s | i t 26a The f i | m32i s f i tted to the

el astic nmenber 26 w center its hole 3 aI| ni n 0 hthe
center of the f"8HJéP? g’ % ﬁ‘elgmier fﬁFEa'é’ﬁﬁ %ea"gagh? yFoash §°B§“JE1\2A9 f£re

t wo- si ded adhesj ve tage The film 32 may be adhered to the entire surface
of the elastic ﬁerr‘r%etr 26 because the slits 26-a of the upper elastic

menber 26 and those Q n@q r

except for their cenﬁfgr@ggigo@e h&é@i#ﬁ fﬁggc’t%d% EQ ur%s ﬁé\s&jﬁ and
13-2 each ShOWtﬁgcﬂﬁﬁfl}eﬁPQ&ﬂmR 35 &F QRJ‘Euhp 99” %he shQF‘t 8h dfhehe pumpglb‘édy .
contact enhanc I ng nechan i sm shown, ast I c nenber 267 s i

np | enented bygoa Prekateddd Thensmm épfnm/m‘g anrthb sqfkee cuetaee%hﬁf@tanha&hel ng
any des i red wi dth a. The a | ast i ¢ nenber 26 i s aff i xed to the i

nner per i phercasofg Bhesddkautie abndrodiyt H,tmtswommen FandRonlddrsl and
12-2, or to the outer per i phery of the sanme, as shown in FIGS. 13-1 and
3-2. If desirédd, tatpeedliveny sdctabasidi ¢i theubeosp2Gsimy ibe fAirtHd omtot he
tubul ar body 13. FIGS. 14-1 through 14-3 show anot her specific

confi guration dtfhet HelltvelfyghQGfdentgi:tVl@thﬂcalr nglq‘ech&an B3sseatitevm and vy,
the toner out et 25 of the toner conta i ner i s sea | ed by sone sea |
i ng means i n dwdévzeﬁothe toper apd popvesp 3t b'ﬁwem'qphegts&ﬁérorf 2ofha  eak
i ng. Spec.i he conf i nshownlnFIGl41
a sheet 3% stﬁ'ﬁhg‘?'édef% tt“k@ %%ﬁ@?’ ?ﬁ?'l“ga a"f 18R toner container

shown in FIG 14-2, t nozzl e 11t' S {)Irlesseﬂq Lnst th+et%he t 33 Aqs shown
in FIG 14-3, the nosze Y8Rt BFEeB THEYE oflisr “RONEAY ndt ' ERMS6i &7 g t he

h 33. As , - !
Eoggt 13 and t ﬁegoﬁl?)g&zltled;hﬁigprﬁsetofag\e rétast‘?grqvgpeeg ké?\g lbo%taw?t?rp th H? otFu‘g'He ar

pump 30 and therefore promotes accurate toner replenishment.
A specific form of the toner container in accordance with the
15 present invention is implemented by a flexibie sack and a mouth or
toner outlet portion affixed thereto. The sack is deformable due to
air pressure in such a manner as to reduce its volume. When the above
suction system is applied to this kind of toner container, it is likely
that portions of the inner periphery of the flexible sack facing each
20 other closely contact and obstruct the delivery of the toner.
However, a series of experiments showed that the flexible sack is free
from such a problem. Specifically, when the air sucking means starts
operating, it first sucks the center portion of the container and
forces the toner out of the center portion. At the same time, the

25 toner gathers on the inner periphery of the container while forming



enhancing tight contact. The above sheet or seal 33 may be formed &f¢ FEB 2003
rubber, al um num or foam urethane by way of ~exanple. A recess nmay be forned
at the 10 center of the sheet 33 beforehapd, so that the sheet 33 eas i | y
breaks when the nozz | a 11 i s i nse rted i nto the tubu | ar body 13. | t
i sessent i al wi ththi s schene that the sheet 33 be f i rm vy
adhered to the outlet of the tubular body. The shoul der 13-1 may be forned
in the tubu | ar body 13 such that the t i p of the nozz | a 11 abuts aga i
nst the 15 shoul der 13-1. This will further pronote tight contact. The
tight contact enhanci ng nechani sm may be inplenented by an undu | at i on
structure fornmed on the outer per i phery of the tubu I ar body, I n wh i
ch case the undu_ | at ji_on structure wi I, | be recei ved i n th oner
conduit. Furt h8rSPagey 07 ARTRANi SR ERF stsHiRacts sentiaye eg%wﬁ“o\‘??&i‘a on
t he tubul ar bod Qzzle . . T crew af the.tubul ar body alsq allows a
cap for seali nﬁx?ﬁagqggéﬁlé%%ntdfpﬁf’uée'{%ﬁ'ﬁl'Qrt ofc?§mt°g 15&5¢ claxf 'trlgdgleht?"(?{o.

o hani b PODetol BEPADAT ML linfler et BHERS oD End" NLEP otk AR Y

For

. 1S IS
mechani sm The toner conta i sent 1 nvent 1 I ' "be

descr i bed 25 gpifedPes delfvdr €Re lenltiYe Wohet Frbf @GR Qoftain&S 15-1
and 15-2. As sﬁgpwn, ° 2 4 FE\IIB r2003 e2r16|tehe0t%nerr contea I r';erorgeaim% | udes

at | east m nouth or Therimbdséd bi& aR@rsuct i W sPHemdw DAt bOMeSdn ib@Avi@nS | de
wa | | 52 connect i ng the mouth 50 and bottom 51. The mouth 50 has a sect
i on 50-1 hav irefieremcenko i FIGUMId | AangHoan; tH& slction pubhh B0 haei medhaum

di aneter of the bottom 51 although such a configurationis not limtative.
General |y, ,theeestiustitrhefdtide Suklyl wayl offiasxamp te ii s apmasti € orelgbictivieen thel |y
decrees i ng at | east i n a port i on 52-1 ad joi ni ng the nouth 50, as
i | | ustratedtormefecendiyid 13 anchthepdevedar Big sentiphd afuthe b bowshgtemof Ashe
toner container. 2 are open to choice so |ong as they satisfy the above
condi tions. Théof 5§§rt°86’nld&| jverdpe means, cthereagbhned systemtisi '%ﬁtlﬁﬂ Wethpos i

en i “oh i1hg syBeetiey ey Srret T4 It aaf € ornoprer sioten RRE vert | oa
| position of the co i.ne Lthits mouth facing dowwargd.i.s natural and
nost effect i ve fro?ngt hg Jg;;or"'\agi\'/ﬁ?d fYIStsetmanwg'BB 1‘-i%en “.%t‘r%” EY%SI? '$ °(§’efa§ec4ﬂarge
the toner with; j r Vi i i WO : i mze
t he amount of r'gg?%&glﬁ{eoﬁ%?rt%@bxé@gﬂwﬁgoﬁﬁgﬂegg% gi ner ?gipt%p?'s&gggogti ve

to incline the tpgBldzele dif ANEtOtheDUel Oied Zht L SUAP U IS WS dteadd &t i Ve
to the section 50-1 of the nmouth or tubular port i on 50. Thi s i s part i

cul ar | y deair iree theatoi@ncérdtRihoN@ryicoas ait diklet 19. SEvenaidnedry to s
| acken. The ang | a B between the sma | | er dianeter portion 52-1 and the

section 506 1 oftonke streys hin3beshicihttypotftbe dblly 16ein bhe fou of ai masst ediirt 0,
about 45 degrees to about 90 degrees, nore preferab | y about 60 degrees to
about 90 degr e@gnt| intoFthe Gongs- gontatinemry lboserd ot &tk pseverits| itr frpm
apeter port i on 52-1 i s the same at both sides. In FIG 15-2, a smaller
di ameter porti GioRRLNE theshole Lhgl Bven cohered part of the toner is Ioosened and

separates into particles. The suction pump 30 sucks such toner and
delivers it to the developing section 1 via the toner conduit 12.
20 In the above combined system, the air pump 10, suction pump
30, nozzle 1, toner conduit 12 and air conduit 14 constitute the toner
delivering means. Specifically, the wall 17 of the nozzle 11 is
received in the mouth 13 of the toner container 2 while the toner
outlet portion 16, suction pump 30 and connecting member 24 are

25 connected via the toner conduit 12. The combined system, |ike the



,oy.".uu, , .. | 21+ FFB2003i 781 of about 90 degrees & ke PN
i de and an ang | a 8 2 sma | | er than 90 degrees at the other side. It is
to be noted that such a smaller d i anetefgport i on does not have to be
formed over the ent i re s i de wal 1 52. The soft toner conta i ner ava

| ab |l awi th the present i nvent i oni nc 1 udes at 1 east af | ex i b
1 a sack or toner stet i ng port i onand ar i g i d nouth or toner outlet
portion, as stated earlier. The sack is des i gnated by the -reference
nunera | 2ai n F 1l GS. 16-1 and 18-3, It is to be noted that the soft

toner container of the present invention nmay even be one whose sack is
partly flexible and partly rigid. The nouth expected to mate with the

mati n ortion, havi ng.the pregvious stated functipon shoul referably be
o g Do L or By Lar s o ot Lo B ot iy okt HoRi rpgoase’
def or rabl e due tgfair Qrggs%ggménkgppqud éheﬁgigto,TLéeag has ,its vol une

sequentially r e uc&%"ﬁy suctiron or séhué%t ?ﬂsly I'ncrease 'HV"BFoﬁwsaﬁ?f(N

t he soft tonefihfﬂ%%%%Lpﬁ%PISHﬁmcﬁghﬁa§b gepngﬁg earlier refers to the

shape of the contal ner ed wth airr. Advantages dchi evable with the soft

toner container are ghefQnkr lcoR¥SineBein REcdtdhis §POLERE RPESrt [HRlent i ch
packed wi th toner, the sack of the container can be substantially

evacuat ed,5 i . e.wi | | @aUGSErii Ped/ Oh #aRai TRE Se idbfteMS WhiMleNtHELER A &drital QereXi St
bet ween toner particles dropped froma hopper, not shown, and therefore

causes the tonewo the rdgscriled wasS devilked MNnt heldtdivAr teordha iabdeé. tédsera resu
1t, the tote | pack i ngt i nei s r educed, and contami net i on ascr
bab | a to toneeplenishimg system iofzébe Ahesenbnénvaydriba, i itets issnipaotyect ed
from damage ascr i bab | a to shocks and inpacts during delivery to a user.
In addition, t#ePsieabdgetamay othen forgr-rerj@rishinggsystamspdylsoofvagieds a
toner contai ner does not need a shock absorbing material which would

i ncrease costs YGPRIRA! schemes devised §Ft the fenercenntal prr i tead T BedtheApisred and

10 container filled with toner are usable to achieve the object of the
present invention at a higher level and can be used alone or in
combination. While the toner container will be described as being
used with its mouth facing downward, it can, of course, be mounted
.to an image forming apparatus in any other desired position.

15 The toner container of the present invention includes at least
a toner storing portion and a mouth or toner outlet portion. The
mouth includes a tubular portion capable of mating with an elongate
matter. This kind of mouth is representative of the characteristic
function of the previously described mouth connectable to one end of

20 the toner delivering means. Iin this sense, the elongate matter
should only be a relatively thin columnar or tubular matter and is
not |limited to the toner delivering means of the toner replenishing
system described above.

The toner container with such a mouth may be implemented as

25 a hard toner container entirely formed of a hard material or as a soft



removed fromthe apparatus body, i t can be fo |l ded up i n an extyegs 203y
5 conpact configuration. The user can therefore easily handl e the toner
conta i ner and can even send i t by ma i;d for a recyc | i ng purpose. For
a transportat i on conpany) the I i ghtwe | ght, fo |l ded toner conta i ner
i s easy to transport, f I ex i bl a and therefore easy to .hand | e, and
i s prevented from being scratched or otherw se damaged. This is 10
successful to reduce the transportation cost of enpty toner containers. A
toner producing industry also achi eves cost reduction because the toner
container is reusable. In addition, we experinentally confirnmed that the
resi dual toner and other contam nants could be renoved nore easily fromthe
flexible toner ont _Fr t han fron1the hard t oner contalner The sack
and mout h of tﬁ@%gﬁmﬁ%eﬁ fdsktblieeates il arpifer @rasdiqPrba! o HiedtrYi

ndependent | y, and the ed to et her fromthe production andpoi nt
as gtated earIPgﬂmd?H% PPB%%% e@%cR YRy OB Py PRY B ieéﬁééfe%ﬁkﬁg e;ter
20 polyethylene ol.yur et hane | Iene or nylon resin or paper wi
or wi thout a° %}Te')r{gr resﬁgt% et é‘{) or even paper coated w i th

resin. Wen the SaCkTh? taFIP ??gér‘atxﬂgf ¥ tgu\éppregéﬁt”ulwae\ﬁ%'iéq iEQﬁ#M@Fiiecﬁver

and outer | ayer shou e tornmed of ene or
sim |ar rgesi nlﬁﬁfﬂ\a@Ydh@r‘chﬁ@nﬁbrOBoe?d nat i RE 18 s ﬂonerre&.r%%ﬁ£+g/.¢\lgymec1§9hssn25 ki
nd of sack does not eas i y break when sub jected to, e. g. , pressure.

2 4 F E B 2003 bdBauser b'h&lhe wsef bEXenbd ia BoieR| ailn Byt Biee RHAYA ithed, Whebhern

al um num | ayer by vapor deposition or nmay contain an antistatic agent to
cope with statiit ed datdiari soft, Widoanédtmdf texhblrezahé e the nagethave| any
desired thickness, the thickness should preferably be between about 20 ~m
and about 200 dmbe foreine efepadbf thethoven debovetr i 89 meama bndatibruin 2Bd=rVi m
An excessively thick flexible material would fail to achieve the above
advant ages der itoeep apRlmcrbxitpitihetabaxhitionenmepkardshingepystem mndl exithate
material would have its portion packed with the toner slackened and mould
thereby obtrudt teastRantvef fhefmautR qapakie offatins withnarecohbaintés!of the

h k h.
Ceparat el y. and PoROVARRY HORUE Birs BULOnaroc ABRY arefgetpEi By %Fﬁw}f% g o
| npl ement the hernet iggal )y, %l'wé’%&?' f’ﬂﬂ' H%ﬂeg sw?ergus.e% o %%Qesqr nt

or insertion. For thi's purpose, t he sac shou

preferably be ft%ﬁgp%oﬂiaﬂwerrehﬁé }4 Yinb Pk e‘o'nswaq' EndVliBE | @lchar ¥ SAFK 1 @

formed with an opening to wh e nout s to be |tte To produce the

sack, a plural idods HotPhegexoPbeRRFd 08k Or RhaRd the t&HeM SotfadAst @Ft ke Shape
may be adhered by, e.g., heat sealing. Alternatively, when the flexible

material 1% selpete&tt fihoentd ofr €dmpbOfsoft astThe mating eent s of atle mauthbes
formed by extrusion 1 nolding. It should be noted that the soft toner
contai ner of tHepperssdrd bynaorelabivetayr ieidrtube lambothtbet gagkd 8 siaridy
flexible an partly rigid, as stated earlier. The nouth or toner outl et
portion may be §usKhesdbedy ;9(5I?éﬁhylaé’n@deBTWFéﬂ/[terﬂé"héf'c%ithFIfa‘ﬁcbl%ﬁ cs or

netal. While the nputh ie relative its materi al sho ef erably
be identi cal W“B?'faﬂgl‘@%%f"aé?%@aﬁ* tt'B“t h&TRERSS MBI mayt PP T §51T:‘?'34r °A ®r der

facili I bod h |
made up of a mPHLBPH Shepabbe P et rotgetehe sty AP RSHRIE G
fit1ing pgyLiofliepSobifigds Ldh 1 0S00080H AY fad b ngaagksur FaL0Ls ol o

portions ffay have a parti ter-an artic

in accordance VEJnQa&@@lch,ncét. k_o'n tﬂﬁ%’loggﬁg ot NESrREQ of! a ma%er‘AlaFl P 2008+30

implement such contact. This is successful to stably hold the
tubular body and nozzle in engagement as tightly as possible. The
tubular body should preferably be cylindrical from the standpoint of

25 manual mating.



/
FIG 16-1 shows a specific configuration of the nouth including a %’é’tf_ﬁ@ 2003
portion A and a fitting ‘portion B. As shown, the mating portion A has an
inside dianmeter x greater -than the jnside diameter y of the fitting portion
B. The tight contact enhancing mech#hi sm 5 stated earlier is provi ded up to
the shoulder C. This structure is simlarly applicable to the hard toner
cont ai Newhen( Endasbhtd, Lhis 1AL e fitting.porti of the tubu I
ar body may be conf i %u?gd tgagg' glce){);lrga s%quf?%léegaé te@fﬁg{]}f “Hihias
confi guratton 5PT8s ROAELY -ast BEVEHSFberchor hardi tanext | ginttagoert act tBe
enhanci ngrerehaniremibo me eash e ahé agedy i doher NRlk-DG; ?&&Ei&l—[" 2aRd, al | ows
t he sepag‘glp!hepgglggxiegnsse gratl)eeli ndi \éi dual | y repl aced when damaged. Ile this
can be done with a rating strgctile DT od=Rbf efPeched uragetier- tangieness is
essent i dBVipRrR tiReer Wotqrang i DeItian e inpirenested byoget hegst koo TQepadaniet he f i
tt i ng Ed br&uByOf. ul ar y to the sagck, it is preferable to
use, e. QM hegté)%r SI tsfgi%r?itegpi/\/aveﬁl ng%?’dear %Sepre%en%s aPFeie fPHin Foeak |
ng from TRASREREK LN herpstically sheord gon@igdon Yy.i eg, conbkadedjehgdgdmeanl Of t he
f i tt jom@gngation .ONTHe fsRfEtagdhek EMhthifd Sy | | e $s S0 , the
fitting periion B has a ship-like cr oss-sectgiigrget ha%érfbe?gsps?ﬁbfelﬁagﬂ’]t o the
circul ar cross-section fromthe above-stated standpoint. F I G 16-3 shows
a spec i f i CrdEVeifrePehOrsy@tbmd HY bviObE for ratPhd 6D LOoRAS | | y de
| i ver the toner fromthe toner conta i ner. As shown, the open port i on
of the sagkuPa body fand, tel gd, cihethuzzfiel ite. | angygr@mt AiwnaBhBmekrishe 25 nout h.
The open portion of the sack 2a includes a portion D having 24 FEB
2003 31 ahsundzzde Bitbstlmnttububarl bbdy apdra slystend Bl whixH lisssusf Hee of the f t
tt i ng port i on B, so that the toner eas i | y gathers at the port i on D
and can babgtarhbpdy idte ither teher Térndudt tarobheDnhaz! es hasitrena i tublyan he same
|l ength as the fitting portion B although it is open to choice. 5 The above
structur&¥re¢®irsinilarly applicable to the hard toner container. As shown

in FIG 17) a flange E ma radiﬁll ext end opt ,fﬁomthe osiftion of the
tubul ar body betwABrne TR Iak PSR SUTet FRRETaaP |54 S TR (o5 EHbrt T BPF
substantia' |1y perpendi culacly.tp the tubul ar body. 10 The f | ,ange E may
be hanged &1Lt P17 Sy Chnd e [ vier g pagsiape Be Slogta o2 nermeioa) 17 00° 5 TV

box i n OJstSsisti;BI%,agsitsht'atladte%‘i-‘?_iél.Orﬁgi?s pe pEF@ir&%ﬁ’ls’Hy t#u{w?@t}\et i on, the

f 1 ange E a e conta 1 nor to be eas i y packed wi th the

toner W icdnRektiion MWhd rfadCng poet LVEF @he HiBufarlbadgang may. benapp | i ed
to the hard toner container also. 15 As showni n F I G 18, the sack 2A

may be praozzile dadavgei tHehl eakw fiaimdvtherposii tri drawhepe ehsynee adnnesttethg neans 31
whi ch passes only air therethrough. Wen the b | ow systemor the conb i
nod b 1 ospsdndctustabilecteney stispharee andetheroby ti nermaseefhe amount sfinent
excess ai r f | ows out of the sack 2a via the window 31, This allows air
to be al ntrstidrahitoresstq beolefdntini Higp cPRkR Sk karsh bagruseh&PR YR Er t her

Labi 11 26, Lhe, dlschar 08 N (9Pul, Shdr et 0 OLedSalShen G L e Che

present invention, the mating portion is provided with a mechanism
for maintaining the engaged condition of the tubular body and, e.g.

the nozzle and further enhancing the tight contact thereof. This
implements the processed tubular body as distinguished froma simple
tubular bedy. This mechanism is similarly applicable to the
connection of the other parts included in the delivery path. As for
the system A, the tight contact enhancing mechanism is disposed in

the tubular body or on the outer periphery of, e.g., the nozzle. As



due to the expansion of the toner container 2 when the container 24$§EB 2003
stored over a tong tinme. The wi ndow 31 obviates this kind of occurrence

al so. 25 Mdreover, when the toner conta ilnor 2 i s packed wi th toner, a
iorol 2 4 FEB 2003 32 i ns i de the conta i ner 2 adequate | y f | ows
out vi athewi ndow31. Thi s al | ow the toner conta i ner 2 to be
eff i ci ent | y packed wi th toner and protects the conta i ner 2 from
damage i n a | ow tenperature env i ronnment. The w ndow 31 or pressure

adj usting neans nmay be inplenented 5 by the conb i net i onof af i I m
formed of porous f | uor i ne-contai nedres i nor si mi | ar synthet i
cresi n, paper and athi nnetel f i I m The wi ndow 30 may be

provided at angrdesd l§etaPS! tRNmOEhahNgn tiANGIoVGAEd hnBe Sutd! BLY RBeW t h,
e.g., the toner replenishing systemand the nouth fac i ng upward or

downwar d. The ¢f @hsWubudsk b8y dr, NEhIFEEHES nbzBleS forTexdmdAk, | iy tAH @RPY i cabl e
to the hard toner container. Various nodifications of the toner contai ner

i n accordance &dridnit he nptieseatduinyeirft desired) Itheematdasrdrbedy her gi raageer . F |
G 19-1 shows a toner conta i ner i nc | ud i ng a squeezed port i on

adj oi ni ng a poirt itba wfzztl aeproacéed @i tioranéatddrt otrivkburmout h 13. FIG 15 19-2
shows a toner container including a Elu[ality of squeezed port i ons 53
formed i B the s i dEheotightecortekt 2aharriagmecharismswild v degarribpd moss
prevents the weight of the toner above it frombeing transferred to the
mouth 13 and t$R&Cebicall¥vemitder arsumghian BopY dti isharrangedne iibat kebudar r om

coher i ng \/\/nklJ a stoppi ngrel at i vel y | arge masses of 20 toner.
Consequent | y°°%he toner condu i t 12 and toner out | et are prevented

f bei t d by the t . F 1,.G 20 sh + 1 ket
[10m bei 1 S10DRed il UGkl oD GHS By 20 iyt |07
substant i a 'méch!m'iQﬁ’h?%;ﬁteﬁga%gﬁraibme«itt‘ﬁpref#e?%%!%' £o F1E LY al F,62% fastpRNECt ed

by heat sealing except
10 member should preferably be formed of an elastic and flexible, but

not air—-permeable, material because an air-permeable material is
liable to cause the toner to leak. For example, use may be made of
foam polyurethane or similar sponge, rubber or felt. As for sponge,
a material not air-permeable and having high density is preferable
15 inorder to increase the contact area of the elastic member with, e. g.,
the nozzle.
. In FIG. 4, the flat elastic member formed with slits and sized
to cover the opening of the tubular body is fitted in the tubular body.
In this case, the elastic member should preferably be adhered to the
20 inner periphery of the tubular body. When use is made of highly
flexible sponge which is apt to make the insertion of, e. g., the nozzle
difficult, it is desirable to adhere a film as thin as about 0.1 mm
or less to the surface of the elastic member in order to increase
rigidity.

25 Before the toner container 2 shown in FIG. 4 is mated with,



25 for form ng the toner out | et, and then the nouth i s f i.tted;iFps 2008

toner i Z ~ FEB 2003 33 out | et. As showni n FI G 21-1 or 21-2, a
hangi ng port i on 56 forned wi th a hogh a 55 may be fornmed at the bottom
of the enve | ope- | i ke sack 2a. Al ternat i vel y, as showmni n F 1l G

21-3, a knob 57 may be formed on the side of the sack 2a. The toner
container shown in FIG 21-1 5 or 21-2 may be nounted to the apparatus body
wi th the hang i ng port i on 56 or the knob 57 he I d by hand. Th i s
prevents the fi-e~c-i.b~.[e toner container 2 fromfalling dowm when the
amount of toner remaining therein is short. In addition, the hanging
portion 56 or the knob 57 facilitates the conveyance of the toner container

2 packed with 10 t k.2 he, t t 2 b
formod of a (réfsp pal s iiétsﬁ?*aw%a% EFe] GA RN 50 oK Pow

O the time 1 of® PEBI ST B IHASEanrah Repversind td B b MuiHg Bl s ©
conta I ner 40 Hennﬁ\erpoliQéé g 9@@25 4% ihQLrERY | R¥ottn§sﬁ‘ﬁ%oof;\ﬁ%sélastf‘ of p

| ast i ¢ f oner conta I € sack 42 is

formed of papeﬁ,enw,@w 5§, smzengmreezeofmbwe@n%gma%n&we cuttxouf Kehyaghh | K

pack. Further, FIG 24 shows a toner conta i ner i Ng a sack
42 constapt | yedurki@s®dtiden €he &1it #hdSPs. d. nﬁh@@ioﬁJF‘eh that It tends to
rol | up. Wen the container shown in FIG 24 runs out of toner, it rolls up
due to its own resilRefeeyimgto EAGS.be0-casmd }O—QOHhGCeIIQd'tld:mémbGSZOZ‘fbrﬂ:e@nd

25-2 showa nmobd i f i ed toner contai ner 40s i mi | ar to the toner
cont ai ner of F¥Gh t&e 21its 18hiovkarsddiéng @aeh atbeat zoners 2be Hpehiaw af shek
provided with a rectangul ar bottom One or two sides i 2 4 FEB 2003 34
of the sack artubulag hody, nwsbytlatnnzn@q taghyf cpniapd emhancome deghadsmre | at
i ve to the sect i on of the tubu I ar The toner conta i ner 40 w i
th'th 1 s conf Fepfeasbbn Hi s ﬂ&m@u%ua%yseptae@raarwermew anele fhge

form ng apparatu eats | e for on wi th
g1 PP o¥ éb de rees. %hls con tlon the elast|c member 20 evenly

presses the nozzle 11 over the entire circumference of the nozzle 11
and thereby guarantees tight contact. While the number of slits is
open to choice, the slits should be spaced by the same angular distance
as far as possible.

15 As shown in FIG. 10-3, an annular cover 41 having a suitable
degree of rigidity may be fitted on the circumferential surface of
the elastic member 20. The cover 41 is capable of accommodating the
elastic member 20 and has a slightly smaller outside diameter than
the elastic member 20. When the elastic member 20 is fitted in the

20 cover 41, the latter presses the former radially inward and thereby
further insures tight contact.

|f desired, two elastic members which are air-permeable and
not air-permeable, respectively, may be fitted in the tubular body
with the air—permeable member facing the inside of the toner container.

25 The prerequisite is that the slits of the two elastic members do not



5 the soft toner conta i ner set there i n, the toner conta i ner deforns
due to the consunpt i on of the toner and i s apt tofa i | to fu QAIFQB@NP
scharge the toner. To solve this problem2 he present invention uses neans
for allowing the toner container to preserve its original position as far
as possible (position preserving neans hereinafter). 10 Specifically, the
toner contai ner 40 shown in FIG 25-1 includes position preserving neans 48
surroundi ng a sack 49. The position preserv i ng nmeans 48 may be fornmed of
rel at i vel y hard p | ast i cs, paper or a conb i nat i on thereof and
may have any des i red shape and structure so long as it can achi eve the
expected function. > 15 Wh i | athe pos i t i on preserv i ng neans 48
shown i n F I G 25-1 has a box-|ike configuration surrounding the sack 49,
such a ' confi A BE§GNWI ' 6AFH otherust Asgumeethat| the 25ner shotas nar nisdeséftcat i on
of the pos i t i ,on pre eV { nﬂ means hav i n%@% i X surfaces. As shown,
the surfaces off"fH¥™5dedidup to SRe Foaswmrs ! pn inf ASners eXept theyvol yree
surface, 20 | abgl.ed far supporting the uth are hol ed except for their
edge portions. oﬁft%ﬁetgc’l)n?re&?n%fé'gbgg?rﬁ%&ﬁs 5ngg?‘€sl?lﬂ: theatrrergy agBeispienent ed
as a sack fill i LWL GAL pgsition eserying nmeans_ nmay be, ar
ranged i n theq:gg%\%%{;t Sggia'ﬁl Eg%"ﬁtagﬁnﬁﬂﬁg#'cag‘eﬁéersfﬁﬁﬁl?% tnghftc’I"e\énalf’ 25

shown in H G Létiddd® 1 DardiuRes RPk! L EnEl 1-1 or 21-2 or 2 ~ F
E B 2003 35 the klnob 5? sh(t)ansgoc(rPlI F%%thqeg]ot{}rhtehgﬁgt he position

preserving nmeans may F6. i MRHERBLEhrdthé HEBSFINLAPIRELL fdf LRInPN
suitabl e position of the sack and adhered to a preselected portion of the
apparatus. 5 Thdasoid mémbeer CTubudamesd EePskdwnerh PyGs. he1-abay@ Rasohi gu}
preserv i ng means nmay be transported or stored a | one, depend i ng on the
structure of t fe(psFtG.on6pheskensingideanthe Senddar IC foryns @ toRBELUENSH a |
ner shou | d preferab | y be packed wi th as great anmount of toner
as' possi bl e bedduse fuc#nnuleaoredastionmeribeer 310 ntenvepes dfetweerc the erlasticy
stored or_transported and a | | ows the user to obta i n a great nunber of
copi es with a MemPefum!ebetadeREy ¥ thpl tarefenut | etotdvieandsham a hdle H¥ t oner
conta i ner be p%ckqed AL bh (ian excess i ve anmount of toner, the advantages
t ?s I

of the toner r &5 &M 'SEi HY ERFHION H2 W S dhe nazgémtiilohs vigptask into

1ot L0 S Py SRR, Bedf £ LI Bk let g

an anmount of toner y pac

when the toner sqq)ahaiyngﬁal\/@?ﬁ%rﬁg%ﬁ%eq,eig\dpéﬂrtwotfo%ag A=l eeg:]shi ng system

Assune that the packi'ng densit h oner container-Ts oduced by

dividing the wei ght (aknQhelrd28Ye RAGKEFhdePtéd heern 2Q by
the capac i ty (cnB) ofnthg cont% i ner. eTFle éf’(ﬁée:eh% Qrgrg%rt ggs ag\hg}dezf h'g:t when

the pack 15 ng ddépbtiy fcpnt@stsOthd fnldr oflakt RS nemb&NET1 @Qe 4o GkHReaBdRD | Y
repl eni shed froma toner container, whether it be hard or soft, at all

times and | eft riehatime betweannthe didmetiens Dimiand M2m aFAigNt coupt! e MatthdtHee
noted that the toner replenishing systemof the present 25 i nvent i oni s
pract i cab | &laykir member 261 tral i pecl douhde dénstiight stresturie. . Rurthert he r
~ ~ F E B 2003

when the nozzle 11 is removed from the toner container 2, the annular

elastic member 31 removes the toner deposited on the nozzle 11, i.e.,

20 cleans the nozzle 11. The elastic member 26 also cleans the nozzle
11.  As aresult, contamination ascribable to the toner deposited on

the nozzle 11 is obviated.
FIG. 11-2 shows another specific configuration in which the
toner outlet 13-1 of the toner container 2 has a diameter D3 smal ler

25 than the length L of one slit 26~a of the elastic member 26. The



36 pack i ng dens i ty of 0. 7 g/cnB shou | d be regarded as the n&%%FEEEZWB
rab | a packing density. On the other hand, when toner i s | eft at a hot
env i ronnent over a long period of tine,g4t is apt to form masses. To
determ ne the 5 cause of this occurrence, we conducted two different series
of experiments, as follows. r Experinent 1 There were prepared a
cylindrical, columar glass bottle having a dianeter of 63.5 nm a height

of 135 mm and a capacity of 10 250 cc and including a nouth, and three
cubic, soft containers inplenmented by 100 a mthick flexible sheets

consi sting of polyethylene and nylon. To produce each soft container, a
sack fornmed by wel di ng the above sheets and a rigid nouth nenber fornmed of

I thy | 1d hay i . ' 4 | ded th
U5 Eath sott oo Wabeh s S E VB i aldte Bhe CUPtirteos S0 mm 1
The bottl f t nt ked, ,
Cemnerature endi BARGHC TIREK 400 %" SReBol or FRREr SURIT 401 & APoh AMoh co.
, Ltd. having g &l .?é'g‘é?levrﬁéw‘?‘béo”ﬁ'ste' A%y Q%d?t Céoht?ne ho fb bt e 301 11 hen

t enper at ure of abou bottle and s alners eac wer e

seal ed by capswhépecﬂafh&ﬁnleyhau mQéh%%V@ﬁ‘E@ e ‘cor?eQ”Eé‘h{‘%geY"aé Sg%'éed by

vacuum of 150 nmHg by use of a nozzle ing a 1 ength mmand a d

aneter of 55 Md;rReNARF sha Pl MaEhdn F¥Re 1l pgBNILEDo PlesatB0 ppBSenf i | ter formed
of porous stainless steel. After each soft container had been adjusted to a

desired packi ng denshsyshbyn tiReFIAS SI4HG] to Preveht kh&ad i 8£26+a oy i girgap. The
pack i ng dens i ty of the conta i ner r 2 4 F EB 2003 37 was determ ned
hy divi di ng t hesamaybe neldetafnarfi (B2 fprmnédbwith are lefd2t hdacong aidiemetelrosed
by a cap. To determine the volune of the contai net seal ed wi th a cap,
the conta i neP4was! bunkhan thevdergth land Otnheslﬂés?@-ﬂ t Tiherfg lo&nige fittedt he |
eve | of the surface of the water was neasured. y the above procedure,
the gl ass bott e f(@aﬁ{ﬂ%‘a)mwbph % phkthe rFG”H%’n§f| '*tsyhﬁ“e §2-4 alhgringof t
conta i ner ack i not her
soft cont®® i nﬂf%éﬁp"ﬁ")tﬁ' &f tPEe" °H51: 181']3 ilh‘s's PZ‘P& ?a?ﬁ nﬁnd
anot her soft cgota. .1 _net

were prepared. %ﬁ'f’ﬁe 8%’: Sr'rg%gh%ﬁgg W%ﬁp%toﬁggaﬁ 1:8 §a¥ %nSI‘#}étr e of SOC
was deter i ned f:ehﬁf@e;g uPFadense T 1S0R) fenidd zTeobgsaru%mhen?l Radfilace ©f

cohes i on, a m and m net a es were stacked. 2

toner was put gp thdeupkd? a8 s memsk P86 R4 t%ggé)'égh:hteh?omma.%{p&lﬂe%@r 30
seconds to neasure the anpunts of cohered toner aft. The anpunt's of res

i dua | toner eacdremab® cbin8ldehtt except! fdr €He nbycanﬁrs.ese | acted constant,
and the r at i o of the sumof the resu |l t i ng products to the tots |
anount of1st oner was @¢G®r n2+1 aed 1262 laad IFIGhe 1@egnae 16+2 eable shbw anotiér .
specific configuration of the tight contact enhancing mechanism. As
shown, the elastic member 26 is implemented by a packing in the form
of a plate or a sheet having any desired width a. The elastic member
26 is affixed to the inner periphery of the tubular body 13, as shown
20 in FIGS. 12-1 and 12-2, or to the outer periphery of the same, as shown
in FIGS. 13-1 and 13-2. [f desired, a plurality of elastic members
26 may be fitted on the tubular body 13.
FIGS. 14-1 through 14-3 show another specific configuration

of the tight contact enhancing mechanism. Usually, the toner outlet

25 of the toner container 2 is sealed by some sealing means in order to



Fl G 26 p | ots the degrees of cohes i on deterni ned by the abov@’ FEB 2003
procedure. As shown, the sanmp | es b-d, i . e. , soft conta i net s cause
20 the degree of cohes i on to change | i 5 a wi thout regard to the
durat i on of storage. By contrast, the g% ass bottle or sanple a causes its
toner to cohere in a short period of tine and makes the measurenent i nposs
i bl e. The soft contai nets were found toonl y s | i ght | y expand
during storage. 25 2 4 F EB 2U03 38 Experinment 2 There were prepared
three glass bottles identical with the g | ass bott I a of Exper i nent 1
and three soft conta i ners i dent i cal wi th the soft containers of
Experinent 1. The glass bottles and soft 5 conta i ners each were packed w
i th 100 g of toner to a pack i ng dens i ty of 0.4 by the sanme nethod as

i n Experinent arevpnértéwafw\uer falom kel i mganpSpecd £ i gaddrlg, swathe eenfiighrationaps.

Such two k i nds of san‘g es were stored at tenPeratures of 50, 45 and 40
i n order to defnin féGt HA-LoReshertold &% adberegitq shertongmoutbefesf dfest at es

St andar de) K. 2980A pontatnes 2yr chsn Shding 1 FiBed 4T 2a ThRC 24 Drldsts Proasedd
t of t ft t t,0 det d trat i
on. The un it 2 Benitr apee eai"- ?af*i’oa TVEER B oS e 7R 10308 S rm | e
val ue indiscat eg,a toR%‘Frcoﬂﬁg.n%‘? of bpeé‘%ﬂvcfﬁ kndheat 123 F& 2735% Sthﬁz
S c?

results of" experinen conducted a erature of

asterisks and Qnéest s‘@ 5%%99@%59 btetﬂﬁeéﬂ @ﬁétmmeo%d?ﬂ@ Rt Cﬂéﬁﬁwqrs

respectively. As for ass es, toner arts coher 1 ng on the
a | apse of 403h|94ﬁc$n ﬂ.gn{:ecotnlggcﬁtart of the exper i nment and coheres far
nore not i ceab | y than toner 20 stored in the soft containers in 120
hours. This tendencyThéiabale@héotiBe stial tdBemd e bpeionmed @F KfbbdPCadifi imC. As
stated above, when a glass bottle pagked with toner and seal ed was stored
at a hi gh tenper atoameyretthend byeways efjatp Bd.| yA cmlces e snaw be tfhrmdibah theapse
of t i me. Thi s i s pr esumab | y because when a i r 25 i ns i de the g |
ass bott 10 a egpriedsotitiee sheathdl beforehand, serpat shesbeet 33 eashlybreaks2003
39 pressure inside the bottle rises because the inner periphery of the
bottle is inpl #hethtde B9z endt di sreitneertad Antp c}taﬁn*étebulabsb?tfv tfi8e ekpdssi on,
causing the toner tq

R A s
RTINS
y stated pr eSSyku Ia'aqi H»&@tm sl&h TRE he tlp of the nozzle 11 abuts agalnst the
15 shoulder 13-1. This will further promote tight contact.
The tight contact enhancing mechanism may be implemented by
an undulation structure formed on the outer periphery of the tubular
body, in which case the undulation structure will be received in the
toner conduit. Further, a screw mechanism for connection may be
20 provided on the tubular body and nozzle. The screw of the tubular
body also allows a cap for sealing the opening of the tubular body
to be fitted thereto. For this purpose, the cap should, of course,
be provided with a screw mechanism.

The toner container of the present inventionwill be described

25 more specifically with reference to FIGS. 15-1 and 15-2. As shown,



Apart fromth i s k i nd of countermeasure, we exper i nmenta | | y2defEs 203
ned conditions capable of causing a mninmmof toner stored in the soft 10
contai ner to cohere despite tenperature elevation. Assune that the soft
toner container has a maxi mum capaci €y Cnax, that the toner packed i n the
conta i ner occup i es a capac i ty of Ctoner after sea |l i ng, and that a
i r occupi es acapac i ty Cai r i nthe seal ed conta i ner. Then, the
above occurrence was successfully obviated when the toner 15 contai ner was
packed with the toner in the followi ng condition: (Crmax) - { (Ctoner) + (Ca
ir)y } >0. 1 x(Cair) (1)Il ti stobenoted that the max i num capac
i ty of the toner 20 conta i ner refer s to a capac i ty wh i ch the conta
i ner has when expanded to its maxi mum size. The capacity of the toner

cont ai ner thartdoer eastdiyeniaiswiedes at {ersim mfuth chtnge outl dtheraimunt  of
water in which the conta i ner i s sunk. The capac i ty wh i ch ai r occup
i es refer®, tobetiwmstim afd alsedeapht SR copnedtiagithe mputk SAtandatotken t oner
part i c |I_es packed i_n 25 the container and the volune of a space where
the toner 3ls abwemuthiS0 has a sectdop 3890 haynermmax cepatiamgtarssmedlierul at ed by
subtracting the capacity occupied by the toner fromithe total capacity of
the seal ed@nttendBX i A¥R g%ﬂﬂ%&?'ﬁ y%cEBﬁi gﬂtw t%‘e ? bihereh ssiel) il ated by
dividing t i . ty .one t i fi ravity of the toner.
51 n the 21: 8?\{}%&438%%'.9&{: h?ﬁtgh%?1é3ntg?/a"6’%i't°#g§ tﬁgejg'?%édgﬁégd‘ “8 a marg i n of a
space agai g iatlon e dnst:he r D gyher .ascr i bab |
ato terrpe‘?'z}ttmﬁrrc%eag elsnSEa%Pliy %Jﬁ.’géﬁiﬁt ’féﬁgtclgﬁb?&?fn?%e{ 3g$oelim§ i on of

pressure afgh hdiah 50f a40; Il usHRaREC! The RRARpd oA thObLHBMUA arld PHe dupd Of
tenperature in the toner container are derived fromthe rule of PV T =

constant 1lthapses® the YorRdcdnta®hpre @ aV€loped efObRo LSS UIME ¥OltHBR, and
absolute tenperature. The glass bott]es used in the previously described
exper i nment sataséy ciores askerecedohdi thhiehoang to a systemin which volune Vis
constant. Assune that a hernetically seal ed glass bottle has a constant
vol ume, and t hat Thentonesmnmtainareofabie prasestiri aventd on Hiay bspesitivekd 20C and
P1 at the tinme of packing and 50C and P2 (maxinum at the tinme of storage.
Then, t her¥etdrasivancreqittiizentaflyp2apy des iiredy2 bepaygan afe, thef %amer maxi num
tenperature and.maxi mnum pressure are 40C and P3, then there ho | ds an

squat i on' epifipfe-systepals ingiag air strea@ny,dingpract ige, tag¥er1ich causes a

i r i ns i _de.the t.opner conta i ner .20 to conmpress,_the toner . the pressure
F 1 ses byPTD HORC 0 oPREUTRReTER 2 U TRARE RRRS el et Alsed to

cohere by 99{ E%Q% Fﬁ%ﬁ%‘?@@g‘:’&ﬁtﬁé %Y?\%it@”st%gp&irn‘%.sfsUfoesPJbEf\gaatiisQﬁ‘arggcri babl e

thereto. On er ha_n the so toner ‘containers aré consi _red to
bel ong t 0 @he&NsheMwiRhWH G r PEESEME aPthé neQEIS AR ng RoRawdHdeaP tb Ns | de

the toner conta i ner effects the toner ex i st i ngi n the contai ner J
minimize the amount of residual toner to be left in the container,
{ it is effective to incline the smaller diameter portion 52-1 of the
side wall 52 relative to the section 50-1 of the mouth or tubular
portion 50. This is particularly desirable when the toner container
is soft and easy to slacken. The angle 6 between the smaller
diameter portion 52-1 and the section 50-1 of the mouth 50 should
preferably be, but not |imited to, about 45 degrees to about 90 degrees,
more preferably about 60 degrees to about 90 degrees. In FIG. 15-1,
the angle 6 of the smalier diameter portion 52-1 is the same at both

sides. In FIG. 15-2, a smaller diameter portion 52-2 has an angle

U N W



,~ ~ .~F~s 200 41 nost when tenperature i s 50C, as determ ned b¥ *HeB g1y .
i ous | y stated exper invents. Therefore, if tenperature i s 20C at the
time of packing and 50C (max i nmum) at the t i me of storage, then the
toner can be prevented from coheri?3 when pressure in the container remains
5 constant over the tenperature difference of 30C. Specifically, assum ng
that pressure Pi ns i de the toner conta i ner i s constant, and that
tenperature and vol une are respectively 20C and V1 at the time of pack i ng
and 50C and V2 (nmax i mum at the t i ne of storage, then there holds an
equat i on of vof Whout PO1dEErees atoirieosislet drat an fanghe &3 smae | drotiodn Bhe

contai ner where air is absent is about 1/10 tines the volunme of air

exi sting i ¥Parses confths Riher tids pridsdarte bp avder oadsevshansea ligr

t emper aturg:_ el evation. has no influence on the toner and pr e,vent§ t he toner
from coher9§amMiger PRET ONofees e s 1o Be TaFmey overi thecentifaed 9 3 '{ he
relation ( refers to 1/10. 15 Further, it was experinentally determ ned
that the present invention was closely related to the | owtenperature
fixing ability of,t t 1s. the int.ernal thermal char rJj.stic of
toner. For exarrpf%f ng{sagr'rﬁeart%%nzcragEﬂv?vnadqﬁb%V(':')thﬁéerFr?sgr%rﬁgg‘g?ﬁ{rékat whi ch
the toner mlfu3e0ltSALLeRSt iekiffe LN AStARIULoPR pbriion dodMiPF 1ot h @ 20 |
ow t enperature i xi ngabi | 1 ty. The degree o0 coﬂe3| on of thi s k
i nd of topeuthinas kendrd dut |gepsurdiom tdie skitud Qhr fidroneTheopidk Ner nore
than the degree of cohesion of other toner and coheres nore easily. By
contrast, tHesignhahéd by tie asferlencavnemeratl 22 ipdti&8uné-ofand0B8=30r Iabiave
gepended on the kind of a toner container little. This difference 25
resunabl yte éhatresetiothdte Hhactsofhatodeanebnididera ok 0vhé eppeat Uifventdod - F
E B 2003 4 I X i L oheres, nore _easj |y, . than gt her toner, The toner
conta i ne‘r%a%feﬁeﬁgbeg%gge%%{oﬁce ﬁ@gﬁtlﬁ ?gﬁtﬁ}éfl§¥bl?£e &g Rarelygrédgidondheapp |
i cab | a weutinezpé¢ctedt cophriteoghtiphtte @atinp@ert SMihalkgnPrRepgevihusly . a
one- i ngr i yRe Qr t wo- . i r ed L_ent type tone.r wh i ch.i s
magnet | cs'g%er?o%%a‘tf%dt% isq‘(?.uilc}hég?%erfgrgg%oﬁi :fm's"teg é’%‘ % Tt ivey rdfddres i
n) pol yest®3teqrdgln or sim |lar binder resin and a coloring agent with or

wi t hout the addition of a charge control agent and other additives. As for
a one-ingredient type magnetic tgner, a ferrite- or magnetite-based
magnetic material is additionally added.” For fullcolor inmage formation,

bl ack toner, cyan toner, nagenta toner and 1 yellow toner each are stored
in a particular toner container. The size of such toner containers and the
amount of toner tThebeoBt @bRSF icBNERGEr CNURFIIMHabdé QiusUts alllrypeddsupd ed i n
matching relation to the kind of an inmage form ng process. The toner may be
usual bl ackirtteaducedr tioledntd,onee.., Raoriesivejuedisentertyipéd!y orducadabyot
satisfactorily develop a | atent i mage i f i t i s attr acted by the dove
| op i ng rsustion cer seduenfiéa ew éhensianed dwcblan nby Forhtire Tt &9vet han
necessary.' This kind of toner therefore should preferably have a true
Speci fic greanteyneranthe cHi ¢ sBereImenoped ear limr nefiefs_to ﬁ%‘? &hare ght type

L %hedcontainer filled with air.

Advantages achievable with the soft toner container are as
follows. Before the toner container is packed with toner, the sack
of the container can be substantially evacuated, i.e., reduced in
volume. This allowsaminimumof air to exist between toner particles
dropped from a hopper, not shown, and therefore causes the toner to
rapidly sink in the toner container. As a result, the total packing
time is reduced, and contamination ascribable to toner is minimized.
The toner container is protected from damage ;scribable to shocks and

impacts during delivery to a user. In addition, the storage and



. preferably have a true specific gravity of 1.1 to 1.3. When toner teig ped
above true specific gravity is packed in the toner conta i ner of the
present i nvent i on, i t rapi d 1y s iggks i nthe contai ner wi th a
m ni nmumof ai r exi st i ngtherei n. Thi s successfu 1l | y reduces
the capacity of the container and therefore the size of the container.

Toner applicable to the toner container of the present i nvent i on has a
vo | une nean part i ¢l asi ze of 4. 0 a mto 12. O a m pr eferab | vy
5. 0Oamto0. 9am Part i cl asi zes | essthan 4. 0O ~ mwou | d

bring about problens in inmge transferring and cl eani ng steps ~~FEB
2003 43 fol |l ow ng devel oprrent Particle sizes greater than 12.0 a mwould
make it dlffICl+|t to msu aln t e resolutlon of an i ge hi gh. For h i gh
def i ni t é °"1‘”u‘ff’é1 AERRT foRst Net ges s-°'*t~,°¢ik aksopbingoner

shou | d prefe e ess eC|f|c particle size
by sqwﬁrcf;\ ws S Sesiaceifi e part

di stributions toner appl | ca sent i nvent| on are as foll ows.

In toner with a volu PEAN C t he. r
f i ne part i c | esrm(;fr 4. Ogetre;rrﬁhgrs%fé%%ﬁrsgo%gg h?s‘n Fﬂ?t' [‘}rﬁféf
particles whil &eh@ﬁe%f@hﬁ:h@%rﬁ%hs R34, lthaln t?eng deZi up0 ﬁaw 8&.—@&9]‘{,‘3 '

1. 5 %of the tote | anount n 10 toner w i nmean part C I

asi ze d 9. dmpadh cbhtigduabRdn, Of The iusee wf&héraobeeéasqfl 4hanQ|eCtH£' Or be
| owi s 15 %of the tote I nunber of part i c | es ¥1e wei ght of

rough particl esopér Zo6tai ner aindatanve enssedd t%yoka it Ineort Qtrabyd\ﬁlnggiurpa'é’ei
nunber of particles and wei ght nean particle size were neasured by using
Goui ter TA-2 aVarlaabiassperdat Coutompany,15he\l igttive dightf faddéd Bendrhenitanedr
contai ner of the present invention with toner will be descri bed

herei nafter. THE& ?\ﬁyh%l tragsaeasi Fdpkib liseanthyhenedond esontentandiel andtiods

i ncl udi ng one tau Japanese Patent Laid-Open Publication No. 8-334968
and will be br F’ireg "tled FAe8 chelingpsgr sfahed hor epthasies tdamRged .G DiBis As

shown) a hgner succ a k i ,.ng t# w%h an a j .r suct i on tube 62 are
respect el $5380t £87i"%A8°% whhe h 61[&I'?°b1€:?rté§”f6Pﬁ%d°fne§!pﬁbn5@?e"61

Th nb 61 t i th th 13
of et Eg tg:ler c\oMnbga nt;ﬁgrugsts ngg ugﬁlﬁ'ﬂg ey H?)HHe?‘Is@?G%ﬁﬁYﬁfI(j%clft rﬁ%&g%)tl;’r’i‘er

packi ng machi ngeangke? ALt pu e.co to the t bes 61 and 62,
respectively. 2§ Il nthi Iégrf:bcgn gclp‘t(3 m!q{:)n,59 '}Q&g%,g? li n% +6'4’i e

operated to paelkpéhieneh€aEly | confd rifed Ehgt 2QQ8 %s?&&tla' Werw il 19RRS- BY
sucking air out of the container with t

contaminants could be removed more easily from the flexible toner
15 container than from the hard toner container.

The sack and mouth of the soft toner container should
preferably be produced independent |y and then connected together from
the production standpoint, as stated earlier.

The flexible sack may be formed of a sheet of polyester,

20 polyethylene, polyurethane, polypropylene or nylon resin or paper
with or without a layer of another material or even paper coated with
resin. When the sack is implemented as two resin layers, the inner
layer and outer layer should preferably be formed of polyethylene or

similar resin and nylon resin or similar resin, respectively. This

25 kind of sack does not easi |y break when subjected to, e. g., pressure.



suction punp 64, it is possible to stably and densely pack the conthf f&B 2003
with toner without any space occurring in the container. In the case of the
hard toner container, the toner fromthe 5 hopper 63 drops i nto a i r ex i
st i ngi nthecontai ner. As aresul t, ai r ex i sts between toner
part i ¢ 1 es and pr events themfromrap i d 1y si nki ng. This is apt
to increase the packing tine and cont anfhate the toner. The soft toner

cont ai ner is freetheem ahflaenqilbmél mémaaumaey iHe I;ﬁ'osi.ldbéﬁ arithakhyapydauat ed
bef ore pac Mor eover. he 10 t.oner ing fromthe hopper
53 ot oph t MYH PV ERY; ReP ROt o metortaEaiongh SHSHBcafft <BRE kb agRel |

ed to the vimrestatic @leberfcikyex I b | a sack so as to | oosen the toner. |
t fol | ows that wh i | a the hard conta i ner needs suct i on at the t i
me of pack i ng, the soft conta i ner can be packed wi th a suff i c i ent
anount of tonerwmile theuilexipls uGiteridln maly Havenwungadenire8 tHiekheser the

cont ai ner Qa,cked W th tlhe toner_is seal ed %% some net hod, as stated

earlier. ' CEEERSPRSRAIENRTSHe3ERTY HenPERYSSh 2RPYE 3Fe MeRRd ADSHT hahl HP.

nafter a | mbfOUGhetllp1¢0 Htiwebni 4Bdut! B41€ Rl €a€DNt dbol¥eNtsol Qtﬂ at anl |
Exanple 1 pertains to the conbination of the blowty Ee toner 20

repl eni shi REFpevedy oiticke fhpeiddft mRiRmALi BRukthFathe SRR ehitEReF e ROXPRer

i ncludi ng h&eartagbld RHedivded fokh Edibioidy coRiact Mnhareddidvaeghamiiam
Exanple 1 Eroves t hat when an air_ punp,or air sending nmeans is operated,

the resul t EHEFiSLreIATEFLIaY r vaskd ahYe di¥3 v BPEE ¥Bnapadhsda &bt st i (AReTand

that when thgcxeaecli @ dzeﬁmtahe25b§afobfsheu&9r&hal delivesy b’ theCthe! | €ss, the
anount of residual toner i k FEB 20@3" 45 to be left in the container

at the endTBF BREE ROPST| §°ﬁb%ﬁ"t"ieEuP5r Fbe chr@sept  Enyengiopgmay sgem hepamei |

C arrangenmpave fOrsaRxeehd 4 mitEXphdpaked depadatelpvdha tﬂaaoaéﬁla,n@emted
i ncludes the ngzzle 11 shown in FIGS_ 3-1 5 and 3-2. The toner out et

port i on ¥BIYHICEhe REAARY At1ishaTeherables to JIPEReRR cFhef EB"“‘Frﬁ'}%ﬁHYa

thi ckness @lioébd dBRAitidh Aby, idllel RAFéddA bBghSen@CeA fihaardie.t onek
outlet portion 16 by a gap of 1 mmand f has a th i ckness of 0. 5 m and

an outs i &Big Eurgﬁéfer flegsfmiherippeping ofc §hos3ck should PrederaRilYofPeEPDM
to be f | @¥ried o ¥ £ELGED, khacRNE1RkMd mleskikQ . Wi th an i ns i de d i
aneter of 7 nm The toner condo i t 12 i s ai r-t i ght | y connected to

the end of the toner out | et port i on 16. The toner t . conduit 12 is
1,000 M | ong amdleps&uk dedcytrnidd aith fAreopasing ol eviRdh @he habht i8fc3®2 MM
bet ween |ts oggé)sme ends. . The ot her end of the ipner condo i t 12 i s f i
xed i n p FLEE& aboVEP aPRRMIES: B sBR%n an PISTR{EGH r 8hi PIS5FAnPERAFd

(FA-2000 (teadeeH@ade}o afbiin abbﬁeédlaateﬁi &hE)be zﬂaaeba adtterraurrﬁy,l& tg S Redt -t
i ght Iy con ected Eo one.en i nl et Eortlon

a
flexible tl?ﬁé Wi ngrEFE1aTET S 'dlwéi’ﬁﬁtt'el?e 59 o %ﬁ HREST ¥ eq 8% e@lséﬂ/l £59b a |
r punp 10 wasgrouppof ermatiss,bya aséhnlleﬁ@hé@@m P PbeM £brniedf Hyow;dtaﬁemﬁ 1.

5 1/mn. (SR—gl trade na % val bl %romzoq’f%hl nme i E.l
At i mer, "Rt ‘own#it isr}‘?qg n %c?%t(f (5:?"? the | 8qft, hipper containef ‘of tne
present invention may even be one whose sack is partly flexible an

partly rigid, as stated earlier.

The mouth or toner outlet portion may be formed of
polyethylene, polypropylene or similar plastics or metal. While the
mouth is relatively rigid, i1its material should preferably be
identical with or at least similar to the material of the sack in
order to facilitate joining. The tubular body constituting the
mouth is generally made up of a mating portion capable of mating
with, e.g., the nozzle and a fitting portion to be fitted in the
opening of the sack. Each of the two portions may have a particular
ingide diameter and a particular structure in accordance with the

function assigned thereto.



10 in order to control the duration and interval of suction. The toRdrrFep g3
container 2 packed with toner is positioned with its nouth facing dowward
and connected to the nozzle 11. The nouth,has an out | et wi th a d i
ameter of 14 rtmand has a tubu | ar body wi th ani ns i de 25 dianeter
of 22 rtmand a depth of 10 mm above the outlet. Urethane | 2 4 F EB 200
46 sponge formed with two slits and having a thickness of 10 mm and a
dianeter of 22 mmis fitted in the nmouth and adhered to the inner per

phery of the mouth to p | ay the ro |l a of thet i ght contact enhanc i ng
means. The two s | i is i ntersect each other at the center at an ang | a 5
of about 90 degrees, and each i s 12 mm | ong. The nozzle 11 is inserted
into the tone container 2 via the sponge such that the ho | a 15 of the a
ri nl et porflQ dfrlighpws aperegificicanteeunatiemetcthin apHth inclatioet aner
container 2 has a hard col umar, conf i, gurat .i on forned of dense po |
yethy | ene anBHA¢ Porfden 4 pend @kgé?é”gf pqr(jlgn,#] af B0RYeY d&heyimaterer of

65 d it 210 ol t h b ' i t [

10 15 oper at ol R 1of Bt aife JIaRErer FRFENT FoffortARt I ey (o
beak [ j Gy f ; | 2 __The. i gh
of toner transtéir o focting BERGER o AL EALE Rt relUtn oI el 5 | D

order to ggt elrgf&aez% dat 15 BF iég@%ﬁ 494 tuﬁec%i %@Eh&ﬂ%@)nﬂ Poe&flahsiisf‘sé%%tapé’?

cont ai ner Is to be not t hat eail r pu i ntermi %tent

y dr i ven f ogidi 9PFPp! i bIbNG R Hardl forRl contgfmids. More
specifically, there were prepared five toner containers 2 respect i ve l vy

hav i ng pack i ng defsddsited, @he(@dtARY)pdftiOn ohd @ittingOporliioR.of7,thé0 0.8
and 0.9. Toner was introduced into each container 2 by use of a spoon v i a
a funne | 1 nséuliiddribody maytbe cnffiguret of bd bepazabtafromedch?2othehe dant of
toner is adjusted by manually vibrating the bottomof the container 2 with
a metal rod. Thenfilgovatiopnatlawsnihsteddsbic mewber parsintlles ti@htacentagta 25
magnetic material inplenented by ion oxide and a polarity control i 2 4

F E B 2008 enhancing mechanism to be easily arranged in the mating portion and
allows the separable portions to be individually replaced when
damaged. While this can be done with a mating structure or a screw
structure, air-tightness is essential when the two portions are
connected together.

15 To fit the fitting portion B of the tubular body to the sack,
it is preferable to use, e.g., heat or ultrasonic wave in order to
prevent air from leaking from the sack. FIG. 16-2 shows a specific
configuration of the fitting portion B for achieving sure fitting.
As shown, the fitting portion B has a ship-like cross—section that

20 is superior to the circular cross—section from the above-stated
standpoint.

FIG. 16-3 shows a specific device for allowing the air stream
to easily deliver the toner from the toner container. As shown, the
open portion of the sack 2a is fitted on the fitting portion B of the

25 mouth. fhe open portion of the sack 2a includes a portion D having



47 agent, and an add i t i ve app | i ed to the outer surfaces of the part

i cl es. Thi s ki ndof toner i s extens i ve |l y used wi th 2ajIFgasemns
pr i nter PC LASER SP-10 avail able from Risggoh Co., Ltd. The experi nent
described with reference to FIG 29 was 5 conducted with each of the above
toner containers 2. The toner containers 2 each were shaken ten tines in
each of horizontal and vertical directions and then connected to the nozzle
11. The experinmental results proved that even when the toner container.2
and bal ance 65 were | ocated at renote positions with a 10 difference in

| evel of 300 mm, toner could be delivered fromthe conta i net 2 to the pos
i t i on above the ba |l ance 65 v i athef | exi b1l atoner condui t.

As FIG 30 indi cking,depsity of. the_toner container 2
exceeds 0.7 g/ ca(r:r%%#t%ﬁee\ég%tfh??%ﬁ%r SRGLE) P‘E %}ﬁé/e?“rlf@f;? °ifﬁ:?'F 15t ingePar e

container 2 at gh i [ e i]l therefore b en
t hat :f t he pacgkiﬁog%}g%ng}h 3§+ésrvg%s§ Ig%%?rﬁg%r% écéé,p\émf{'t%e ?B‘gé?” g’&rﬁﬁsﬁétabl y
delivered to thg|dex@ldopi THe $8GLLAMD %as'ﬂd@ég +iand, the s%ﬁ‘éiuf‘etsnggﬁ Bl dual

toner can be mnimzed or practically re to zero. t%e h? he
user f tom neecFilttesgs peKPRIASBSaltholgh ik & op8n3Q chbgeanounts of residual
toner appear to be substantial because they are conpared with each ot her.
In practice, the anouheodbovesstrudtiards beasimebdy Igeagpiithiere k80UREHalq . €.
g. , the contai net 2 i s tapered, as stated previously. This was
confirmed by exqeet montaineExanp | a 2 i s i dent i cal i n object wi th
Exanp | a 1, but uses the 25 conbined bl ow and suction type toner

repl eni shi ng syst em iAScshig¥rnip FIG. 47~ o f arme2® 0@y 4@t Akl ysextend aut Prowp. FI
G 31 shows a %ﬁec i .f.i c_arrangement used to conduct experinments with
Exanpl e 2. As SHERPS TR &fictheotinydak bery theswammshe mebi B0 port ilon@ndsthenas
connected to tq;-i*tgnd of ane t@{;gr c,oqgu i t of Exanple 1 while the delivery
port of the punp 30882 SR MEEaNtIGTEY ResPeRGicH | ardeto dbadivbu lar byt

beaker 66,4vas j ' e | owthe end qof the toner _condu i t extend
i ng for mldt,\ﬁe %glﬂia;’%/éer's&g g’re’tqmé1 e%ﬁgapﬁj’ﬁﬁeg{?&eﬁ?@f%‘iﬂgﬁp%ﬁ- §-onpParer
collected in the Beakge B6« Was e . € oni c .bal ance 65. The 3
~tmfilter 26 hav?ng a di anet eropgéalsig %npmtstgg%hégggéé? o't ﬁéa'ﬂ)sotpfg'm of" t he
toner contai nefaddi®ion} NehePF RgH Ea LQwRHHESLARY | HEARS belthshi PY of
the conditions, Exanple 2 is identical wth Exérrpl e 1.6%5('32)/ ipEPL??J@gtthl Iy,
the Mono punp 3Bevimser witkriftsimoutlFackng/ ugarid. Verhef‘pfan%e@ﬁﬂqgeaatppﬁr@di
nterva | s of 5 seconds unt i | the toner de | i very fromthe toner conta
i ner 2 ended. tohthe hahé¢ tanmeuntontéineesalscdua | toner | eft 15 i n the toner
conta i ner 2 was ca | cu |l ated. The exper i ment showed that the conbined
bl ow and Xuction typdstwen ingplGeniss Hthegsanks2e mawkse prbf bddd wieth Awifdde. 32
indicates, when the P cking density of the toner container 2 decreases

bel ow 0.7 g/cnf8 A8 (esYrer cadJyahing dieans sRar phichdemasgasean! 0 iExanp |
a 3i si dent _ca.l w,i th EX a 1 except that i t used the soft

t oner cont ai ne}heﬁ%é\r%ﬂ. t@'ﬁeé}a&r%ﬁl% petten athecumhiped blow pndspat e by 0.

Lubu | ar body of v med® oPoader ek, P enE B8fe aln Prow ot Hrdesack.
was wel ded to fhek eytiga AR ARRKY3 10T Fi1e IPWLE-ai, to be almost limitlessly
20 sent into the sack 2a and thereby further stabilizes the discharge
and replenishment of the toner. Further, the toner is apt to cohere
due to the expansion of the toner container 2 when the container 2
is stored over a long time. The window 31 obviates this kind of

occurrence also

25 Moreover, when the toner container 2 is packed with toner, air

A etaw



25 F I G 33 shows the cub i ¢ shape of the above soft toner con?q,k Bejo03
~4 F ~rf L.4W 48 2 As shown, the taper container 2 has a rectang Far
bottomsized 110 nm1 ang i tad i nal | gg and 80 mm! atera | | y and has

i issi desi nc 1li ned by an angle of about 60 degrees relative to the
section of the nmouth. The toner canto i per 2 i s 13U m h i gh and prov i
ded wi th a capac i ty of 5 about 70Q cc. The toner container 2 is

fol dabl e at the bottom and fol dable vertically at the centers of two sides.
Mare specifically, the sack of the toner container 2 was produced by we ! d
i ng the edges of four sheets such that the eonta i per 2 had the expected
cub i ¢ shape. The f i tt i ng port ion of the nouth or 10 tuba I ar body
fornmed of po I.yethy,l ene i s forned. wi th a passa hav i a.d, i

heter of ha nif HRERonEa b pEeoash | PRE BBt He e 3. SHBit eq as
a 10 mm | ong baye  hayi an inside di ter.of .22 mm_Ureth spon

CEVERLI TE ST (%18 5%&%”%&’&1"?%&%% ?S%es?fﬁéé%'t?to' epaeﬁsﬁ.“y%ﬁﬁ%‘% 95 —u m

th i ck pa'! yﬁ%ﬁ%co? ‘E{?ﬁg&g{?%@# Eq‘rl)m Qgrﬁagfetiin 4 %@g%gﬂg‘?g%%gérﬁti Pordmank. S T 1

tted an the wa ove- bore by a two-s | ve tape

(5000N (trade name) ey whndowd Br?rgggjpe'\k%jds&?’ngﬁgm ge i)mﬁ-lerﬂg?ﬁed_

ur et hane sponge is 14 mmthink and provided with a circular shape having a
d i anetep of RRtR&GonyiPatPor®F 4 FONEFfSrrlediofi pordi i @rTRE-donfatdtRl wseh hane
sponge and intersect each other at the center at an angle of about 20 90
degrees. SiXx tapelimClkatt syrteesi/ryeing gapspadtia/ ¢hn peak el i t MMHeomigdoRpp | i
cab | atoal aser pr i nter PCLASER SP-10 ova i | ab | a fromR i cah
Ca, Ltd, to pa8k mayrke dess dedtati ames de$ir@d posi®iorbpf OtheGlor@r dgntd@ingd and O.
9, respect i ve |l y. The pack i ng dens i ty i s produced by di v i di ng
the anount 25 ®atqhdngrwigdicked.i nthectonenetrerd entsdii ngrsystey arse thenmayim
vol une (cc) 2 4 FEB 2003 50 of the, container 2., A high packing density is
difficult to af®fidgPNathor Hewrvard. + JHePrestir&iasd s bingdreans s viiBi karilyn
cannot be easily ft, rted, I nl i ght of thi s, a3, 000 meshf i | ter
formed of%or oﬁgpg'tcgpﬁ‘? dosthy é‘éfd\ﬁggg'fi"ﬁ 3'BH-the end of the nozzle 11
that was 60 5 rtm|l gng. and had.a .d i _a r of 5 m. The toner _conta i ner
DB et Setlehn PR sB Bren o lRr M ForEi iRy via

2 was packed with the toner

the nozzl e 11-wgﬂ-\'o~°th‘é"31§1—e§%€citn€gnwo waFel e{aﬁ%‘écﬁfﬂe@”ﬂ%ﬂka d method as in

Exanpl e 1. The ve exper I nent s at toner cou e de | i ver

ed even 10 fromthe spft 18-ONEhowsQUMHhelr ddRtaithelrCind | 8§36 quReked pbiTBhe POS
i tion. AA FI G 34i ndi Gates, when the pack i ng dens i ty exceeded

0. 7, the anpuadjoinihga potianloft GRekatlio 2Becdnnetted t& thBandubhal, caniiGa i ner
2 sharp | y i ncreased. The toner container 2 sequentially reduced in size
toward thé nouflB-2veshowsceessiarl cootaioker ceablugdingdaicel urbéi nmfntsqoéezedsi dual
toner. 15 Exanp | a 4 i s conce r ned wi th acoedi _t i oni n whi ch

~‘the tone r i spetiioag 33 fiotmed trokks sedmped thersackZa. Thehe oneack saueezedner 2

used i n Exanp | a 3 was a |l soused | n Exanp | a 4. Toner was | eft i n a
20C portion 953 prevents the weight of the toner above it from being

transferred to the mouth 13 and thereby prevents the toner adjoining

the mouth 13 from cohering while stopping relatively large masses of

20 toner. Consequently, the toner conduit 12 and toner outlet are
prevented from being stopped by the toner.

FI1G. 20 shows an envelope—1|ike toner container implemented by

two flexible materials having substantially the same shape. The two

flexible materials are connected by heat sealing except for the end

25 for forming the toner outlet, and then the mouth is fitted in the toner



envi ronment for 100 hours. Subsequently, 300 g of the toner was fi l”&%
the toner container 2 in a 20C environnent. Finally, a 20 polyethylen 4003
nylon m xture identical with the materialggform ng the sack of the toner
container 2 was welded to the toner outlet of the container 2 in order to
seal the toner outlet. Wether or not the toner container 2 satisfies the
previously stated relation (1) was determ ned. 25 Because Cmax was 700 cc
and because the toner had a true 2 ~F EB 2003 51 spec i f i cgravi ty
of 1. 2, Ctoner was (300 - 1. 2) = 250 cc. Cai r was determned to be 409
cc by the previously stated nmethod. By substituting such values for the
relation (1), there was obtained: 5 700 - (250 + 409) =41 > 0. 1 x 409 =

40. 9 The above toner cont ai ner erefore satisfied the relation (1) .
After the tonef“t'&fht aiﬁ?e?h‘ﬁ"”pbf?:lflg ATEh A2 Rork PangiderRas | 20 S8t tar@adtor 10
days i n a 50C, env._i, I nt, .t t ope taken _out to see the degree of
cohesi on. The ?gﬁ.‘e? h\ﬁégrsggﬂﬁdb?(?%53341?%&\‘\‘??!’&#8'5%5 ne.“vl‘:‘ja'hep"ll'ﬁ‘é ségbr oves
the effect achy,i e Wiy, t o t conta nhanc_ i .ng. mechan i
smf i tted i Bt h)ewpn%rlafﬁ'%%‘lyt h% tggﬁwei 'ﬁo'ﬂ[&a LR g‘f“gbrm%g’ T SZnfAEEd 1]

and [I'11 of thenrRehAReSIR VRS Rabk SR2T efhe Ml w&sm&s%&m ?’rf';XG.I 211

representative of poor contact and tight contact. Specifica

sanple [ B, open2tel may @strdunbes esl tHe @bbanaus megtw i€ FYERhahg il

: . . r%ﬁ@tibni gh |
y perneab | atoai r was f i tted i n the nout In the sanple [I11], a 25

~u m thi ck pol §&tdrykiendnbieripht hdilbat Barfd. | NTRIG pheehtyatheafhaliads ttankhe
above urethane sponge, and then the sponge was fitted in the nouth. The

fil mdoes not edntainer r2 tfoopafsd | e rdewhrwheghthel lamoumetdfatenepengeiningl uded
in each of the sanples [I] and [II] had a diameter of 22 mm and a thickness
of 10 mm and whReredpnisd shetit. t h!n wdd it onm thej hargisg Iportjen B6nretbednob ng
each ot her at %Ze cepter 25 perpendi cul ar I‘% to each other. 2 ~.F, F B.
2DD3 52 The t oRbr agbhitatas thercqnvakce of thetongs captaingrsd rasked iwitExanp |
a 5. Thelgi f%erence i sthat i n Exanp | a 5the 3 ;umf i | ter or
pressure "adj us ?'H’j‘ means 26 having a dianmeter of 12 nm was adhered

The sack 2a of the toner container 2 may be formed of a
transparent or substantially transparent material to allow a person
to easily determine the amount of toner remaining in the container
2 or the time for replacing the container 12.

15 FI1G. 22 shows a toner container 40 including a sack 42 formed
by the heat sealing of plastic films. FIG. 23 shows a toner container
40 whose sack 42 is formed of paper having some degree of hardness
and rigidity like a milk pack. Further, FIG. 24 shows a toner
container 40 including a sack 42 constantly biased by, e.g., a spring

20 such that it tends to roll up. When the container shown in FIG. 24
runs out of toner, it rolls up due to its own resiliency and can be
easily collected.

FIGS. 25-1 and 25~2 show a modified toner container 40 similar
to the toner container of FIG. 15-2. As shown, the toner container

25 40 has a sack provided with a rectangular bottom. One or two sides



. _ 245EBZ%3
to the bottomof the toner container 26. The sponge 24 was affixed 5 to the

nmouth by a two-s i ded adhes i ve tape (5000N ava i | ab |l afromNi tto
Denko Corp, ) , The toner conta i ner 203¢as packed wi th 300 g of toner
type SYel 1 owavai 1l abl af r omRi coh Co. , Ltd. The tone r was de
| i ve red fromthe toner conta i ner 2 by the conb i ned b I ow and suct |
on system For neasurenent, the arrangenent of Exanple 2 was al so used. 10
The nozz | a 11 was i nserted i nto the toner contai ner vi athe s |

is 12 of the sponge 20 such that the hole 15 of the air inlet portion 18
was positioned in the container 2. Subsequently) air was sent for 1 second
wh i | a the punp was dr i ven for 1 second. The resu Il t i ng anount of

toner deliver ek thomERS L QRET | RAKALAShe fo URS oLP maxc&é Merdfutive

el ectroni ¢ bal ance resp ctrvel ot e rimen

obtained wth {yiensagpt Po% 44 lhea’E‘GBJIL:HbodW Ehﬁong’rlsc@fm ﬁ@r ébhﬁtﬂrtﬂné nat e

i ndi Gates the anount of toner ver ed a un i ve tInme of

the punp whil ecdrte gahaGioh Sias eslsncrabeé vbm@nawamne%yre& dual toner left in
the toner container. As FIG 35 indicates, the toner 20 delivery fromthe

sanple [I] for a Secmmﬁ1aﬁlﬁ@ﬁefbﬂﬁ&gZﬁkﬁrﬁmd repleaté dMage Ropmtibn ®AYES
about 3. 5g of toner there i n at the end. On the other hand, as FIG 36

i ndi cat esp t hetheoseft tenecormaittairidrysetethereidtiie bondrheortainmdredd flolrins ldye about
0.6 g for a second and left little at the end (substantially zero gram. 25
As FI G 35 i tmthemﬁe@ypttlh@mfdwertqner land iseapt to dait he faulhy di scharge | 8
4 FE8 2D03 5:3 notlceabl varies and causes a great anmount of toner to be
left in the tofk& t%ﬁft a| Il:%r“ nytbbhpr%&ltem ddemresent ipkentdanasestmeans oner

de | i very fr? ? i s stab | a and causes am ni nmum
of toner to befPeft ‘i"’H"FhEhet aﬂréerr e ineraito Rrpserve d&fRrdefny! p?ﬂé'aben
cell 5 sponge 20 ;alled to engﬁnc ht cont act . bet ween tﬂe noz 11 and
the toner cont®%i "ABr % PSR & '?%epﬁﬁﬁyé]"gn@?mﬁhs 'EBY rPron1the

nozzl e 13, congany gg&m@hagﬁ;'t%am osqfaatm bONBouZfn [9Uchd TheRGE! | on

ar ound the sponge he

i I mprevent egog 4iop Jrregmd m.%]neglwlrg%rmﬁmng aeragém%d tTHe gb;.t%nt act

10 between the nozz 1 a 11 an e toner conta I ner ; the por on around

the sponge waspfdRevihHmestN 1@ Rhydei Rimed of roWAYB/eNy HarB pA66OTdEasdew | th
the present i nvent i on, a toner contai ner and a deve | op i ng sect i

on can be f r eealco;nblinaatiionctr@uéoﬂ amd may havengey Hex ivlednhapppad atusctusav | ng
al i mi ted space ava i | ab 1l a i n the apparatus 15 Further, toner can
be stably repl enilsingdag G tt ban deb sdveptimy expedtednfutctaon. | t | nmes and i s f
eft i nthe toner contai ner on 1y i nami ni mmof amunt. Various
nodi fi catifons wi || biBblretiopesidien Popsenydse meang peghown in FIG. 25-1 has

a box-like configuration surrounding the sack 49, such a

configuration is only illustrative. FIG. 25-2 shows a modification

of the position preserving means having six surfaces. As shown, the

surfaces of the position preserving means 48 except for the surface,

20 labeled a, for supporting the mouth are holed except for their edge
portions.

|f desired, the position preserving means may be implemented

as a sack filled with air. Also, the position preserving means may

be arranged in the apparatus in such a manner as to support the flange

25 shown in FIG. 17, the hanging portion shown in FIG. 21-1 or 21-2 or
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start temperature of about 89°. The bottle and soft containers each

20 were then sealed by caps. Specifically, air inside each soft
container was sucked by vacuum of 150 mmHg by use of a nozzle having
a length of 60 mm and a diameter of 5mm. The nozzle was implemented
by a 300 mesh filter formed of porous stainless steel. After each
soft container had been adjusted to a desired packing density by the

25 suction, it was sealed by acap. The packing density of the container
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was determined by dividing the amount of toner (g) by the volume of
the container closed by a cap. To determine the volume of the
container sealed with a cap, the container was sunk in water, and the
resulting change in the level of the surface of the water was measured.
) By the above procedure, the glass bottle (sample a) with a
packing density of 0.4, one soft container (sample b) with a packing
‘ density of 0.4, another soft container (sample ¢) with a packing
density of 0. 54 and another soft container (sample o) with a packing
density of Q. 67 were preparéd. How the toner coheres when stored at
10 a temperature of 50°C was determined with each of the four samples
ad To determine a degree of cohesion, 149 um, 74 um and 45 u
m metal meshes were stacked. 2 g of toner was put on the 149 m mesh
and passed through the mesh stack for 30 seconds to measure the amounts
of cohered toner left. The amounts of residual toner each were
15 multiplied by a preselected constant, and the ratio of the sum of the
resulting products to the total amount of toner was determined to be
the degree of cohesion (%).
FIG. 26 plots the degrees of cohesion determined by the above
procedure. As shown, the samples b-d, i.e., soft containers cause
20 the degree of cohesion to change |ittle without regard to the duration
of storage. By contrast, the glass bottle or sample a causes its
toner to cohere in a short period of time and makes the measurement
impossible. The soft containers were found to only slightly expand

during storage.

25
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Experiment 2

There were prepared three glass bottles identical with the
glass bottle of Experiment 1 and three soft containers identical with
the soft containers of Experiment 1. The glass bottles and soft

5 containers each were packed with 100 g of toner to a packing density
of 0.4 by the same method as in Experiment 1. Thereafter, all the
samples were sealed with caps. Such two kinds of samples were stored
at temperatures of 50° 45° and 40° in order to determine the cohesion
states of toner. The cohesion states were measured by penetration

10 as prescribed by JIS (Japanese Industrial Standards) K-2207, i.e.,
by dropping a needle onto a preselected amount of toner after storage
so as to determine the degree of penetration. The unit of penetration
is also prescribed by JIS K-2207; a smaller value indicates a lower
degree of penetration.

15 FIG. 27 plots the results of experiments conducted at the
temper;ture of 50°C. In FIG. 27, asterisks and dots correspond to
the glass bottles and soft containers, respectively. As for the
glass bottles, toner starts cohering on the elapse of 40 hours since
the start of the experiment and coheres far more noticeably than toner

20 stored in the soft containers in 120 hours. This tendency was aliso
found at the temperatures of 40°C and 45°C.

As stated above, when a glass bottle packed with toner and
sealed was stored at a high temperature, the toner sequentially

coheres with the elapse of time. This is presumably because when air

25 inside the glass bottle expands due to the rise of temperature
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pressure inside the bottle rises because the inner periphery of the

bottle is implemented by a hard material and cannot. absorb the
expansion, causing the toner to cohere. This may occur even with a
soft toner container when it expands due to temperature elevation to

5 the maximum capacity that cannot be absorbed by flexibility.
In light of the above, tlhe sack of the soft toner container
. may be provided with the previously stated pressure adjusting means.
Apart from this kind of countermeasure, we exper imentally determined
conditions capable of causi‘ng a minimum of toner stored in the soft
10 container to cohere despite temperature elevation. Assume that the
soft toner container has a maximum capacity Cmax, that the toner
packed in the container occupies a capacity of Ctoner after sealing,
and that air occupies a capacity Cair in the sealed container. Then,
the above occurrence was successfully obviated when the toner

15 container was packed with the toner in the following condition:

(Cmax) - {(Ctoner) + (Cair)} > 0.1 x (Cair) (1)

it is to be noted that the maximum capacity of the toner

20 container refers to a capacity which the container has when expanded
to its maximum size. The capacity of the toner container can be

easi |y measured in terms of a change in the amount of water in which

the container is sunk. The capacity which air occupies refers to the

sum of the capacity of air present between toner particles packed in

25 the container and the volume of a space where the toner is absent.
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This capacity is calculated by subtracting the capacity occupied by
the toner from the total capacity of the sealed container. The
capacity occupied by the toner is calculated by dividing the weight
of the toner by the true specific gravity of the toner.

5 In the above relation (1), 0.1 may be regarded as a margin of
a space against the variation of pressure in the toner container
ascribable to temperature elevation. Specifically, the variation of
pressure and that of volume ascribable to the variation of temperature
in the toner container are derived from the rule of PV/T = constant

10 where P, V and T respectively denote pressure, volume, and absolute
temperature. The glass bottles used in the previously described
experiments are considered to belong to’ a system in which volume V
is constant. Assume that a hermetically sealed glass bottle has a

» constant volume, and that the temperature and pressure are

15 respectively 20°C and P1 at the time of packing and 50°C and P2
(maximum) at the time of storage. Then, there holds an equation of
P2/P1 = 1.102. Likewise, if the maximum temperature and maximum
pressure are 40°C and P3, then there holds an equation of P3/P1 =1. 068.
That is, temperature elevation causes air inside the toner container

20 to compress the toner; the pressure rises by 10% at 50°C. Presumably,
therefore, the toner is caused to cohere by both of temperature
elevation and pressure elevation ascribable thereto.

On the other hand, the soft toner containers are considered
to belong to a system in which pressure P is constant. Pressure

25 inside the toner container effects the toner existing in the container
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experiments. Therefore, if temperature is 20°C at the time of packing
and 50°C (maximum) at the time of storage, then the toner can be
prevented from cohering when pressure in the container remains
5 constant over the temperature difference of 30°C. Specifically,
assuming that pressure P inside the toner container is constant, and

that temperature and volume are respectively 20°C and V1 at the time

—

of packing and 50°C and V2 (maximum) at the time of storage, then there
holds an equation of V2/V1°'= 1.102. It follows that if the volume

10 of the container where air is absent is about 1/10 times the voiume
of air existing in the container, then pressure elevation ascribable
to temperature elevation has no influence on the toner and prevents
the toner from cohering. Therefore, the value of 0.1 included in the
relation (1) refers to 1/10.

15 Further, it was experimentally determined that the present
invention was closely related to the |low—temperature fixing ability
of toner that is the internal thermal characteristic of toner. For
example, assume toner having a flow start temperature at which the
toner melts or softens is as low as about 85°C, i.e., toner with a

20 low temperature fixing ability. The degree of cohesion of this kind
of toner was found to depend on the kind of a toner container more
than the degree of cohesion of other toner and coheres more easily.
By contrast, toner having a flow start temperature of 105°C or above
depended on the kind of a toner container little. This difference

25 presumably relates to the fact that toner with a low temperature
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yellow toner each are stored in a particular toner container. The
size of such toner containers and the amount of toner to be stored
in each container are suitably adjusted in matching relation to the
kind of an image forming process. The toner may be usual black

toner or color toner.

A one—ingredient type toner cannot satisfactorily develop a
fatent image if it is attracted by the developing roller of the
developing section more than or less than necessary. ~ This kind of
toner therefore shouid preferably have a true specific gravity
ranging from 1.55 to 1.75. A two-ingredient type toner should
preferably have a true specific gravity of 1.1 to 1.3.

When toner with the above true specific gravity is packed in
the toner container of the present invention, it rapidly sinks in the
container with aminimum of air existing therein. This successfully
reduces the capacity of the container and therefore tl;1e size of the
container.

Toner applicable to the toner container of the present
invention has a volume mean particle size of 4.0 um to 12.0 um,
preferably 5.0 umt0 0.9 um. Particle sizgs less than 4.0 ymwould

bring about problems in image transferring and cleaning steps
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below is 18 % of the total number of particles while the weight of
rough particles of 7.0 um or above is 1.5 % of the total amount. In
10 toner with a volume mean particle size of 9.0 uwm, the number of fine
particles of 4.0 umor below is 15 % of the total number of particles
while the weight of rough particles of 7.0 um or above is 2.0 % of
the total weight. The number of particles and weight mean particle
size were measured by using Coulter TA-2 available from Coulter.
15 A method of packing the toner container of the present
invention with toner will be described hereinafter. The method may
basically be any one of conventional methods including one taught in
Japanese Patent Laid-Open Publication No. 8-334968 and will be
briefly described with reference to FIG. 28. As shown, a toner
20 packing tube 61 and an air suction tube 62 are respectively inserted
into two through bores formed in a member 61. The member 61 with the
tubes 61 and 62 has been fitted in the mouth 13 of the toner container.
Subsequently, a hopper 63 included in a toner packing machine and a

suction pump 64 are connected to the tubes 61 and 62, respectively.

25 In this condition, the suction pump 64 is operated to pack the toner
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In the case of the hard toner container, the toner from the
5 hopper 63 drops into air existing in the container. As a result, air
existsbetweentonerparticlesandpreventsthemfromrapidlysinking
¢ This is apt to increase the packing time and contaminate the toner.
The soft toner container is free from this problem because it is
substantial ly evacuated before packing. Moreover, even when the
10 toner dropping from the hopper 63 stops the inlet of the soft toner
container, pressure can be applied to the toner via the flexible sack
so as to |oosen the toner. It follows that while the hard container
needs suction at the time of packing, the soft container can be packed
with a sufficient amount of toner without any suction. In any case,
15 _ the toner container packed with the toner is sealed by some method,
as stated earlier.
Examples of the present invention will be described
hereinafter although they do not |imit the present invention at all.
Example 1 pertains to the combination of the blow type toner
20 replenishing system of the present invention and the hard toner
container including the mouth provided with the tight contact
enhancing mechanism. Example 1 proves that when an air pump or air
sending means is operated, the resulting stream of air actually
delivers toner to a destination, and that when the packing density

25 of the container is 0.7 g/cm’ or less, the amount of residual toner
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FI1G. 29 shows a specific arrangement for executing Example 1.

As shown, the arrangement includes the nozzle 11 shown in FIGS. 3-1

5 and 3-2. The toner outlet portion 16 of the nozzle 11 has an inside
diameter of 6 mm and a thickness of 0.5 mm. The air inlet portion

18 is spaced from the toner outlet portion 16 by a gap of 1 mm and

has a thickness of 0.5 mm and an outside diameter of 9 mm. The toner
conduit 12 is formed of EPDM to be flexibly deformable and provided

10 with an inside diameter of 7mm. The toner conduit 12 is air-tightly
connected to the end of the toner outlet portion 16. The toner
conduit 12 is 1,000 mn long and provided with a difference in level

or height of 300 mm between its opposite ends. The other end of the

toner conduit 12 is fixed in place above a beaker 66 set on an

15 electronic balance 65 (FA-2000 (tréde name) available from A & D).
The air pump 10 is air-tightly connected to one end of the air

inlet portion 18 by a flexible tube having an inside diameter of 5

mm and formed of EPDM. The air pump 10 was implemented by a diaphragm

pump with a flow rate of 1.5 I/min. (SR-01 (trade name) available from

20 Shinmei Electric). A timer, not shown, is connected to the air pump
10 in order to control the duration and interval of suction. The

toner container 2 packed with toner is positioned with its mouth
facing downward and connected to the nozzle 11. The mouth has an
outlet with a diameter of 14 mm and has a tubular body with an inside

25 diameter of 22 mm and a depth of 10 mm above the outlet. Urethane
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means. The two slits intersect each other at the center at an angle
5 of about 90 degrees, and each is 12 mm long.
The nozzle 11 is inserted into the tone container 2 via the
( sponge such that the hole 15 of the air inlet portion 18 is positioned
| in the container 2. The toner container 2 has a hard columnar
configuration formed of dense polyethylene and having a thickness of
10 1 mm, an outside diameter of 65 mm and a capacity of 210 cc.

In the above condition, the air pump 10 is operated to deliver
the toner from the toner container 2 to the beaker 66 until toner
delivery from the container 2 ends. The weight of toner transferred
to the beaker 66 was measured by the balance 60 in order to determine

15 the amount of residual toner left in the toner container 2. It is
to be noted that the air pump 10 was intermittently driven for 1 second
at the intervals of 5§ seconds.

More specifically, there were prepared five toner containers
2 respectively having packing densities (g/cm®) of 0.4, 0.5, 0.6, 0.7,

20 0.8 and 0.9. Toner was introduced into each container 2 by use of
a spoon via a funnel inserted into the outlet of the container 2. The
amount of toner is adjusted by manually vibrating the bottom of the
container 2 with a metal rod.

The above toner consisted of resin particles containing a

25 magnetic material implemented by ion oxide and a polarity control



10 UF@10% U&' () - @' 10% U&' ().- 610% U& ()- 4 10% U& ()-210% U& ()-Ql.pﬁf_)EB 2003
U& ()-efux@uVv7/ 10 10% & ()-10% & ()-s3
1096&f()-!S‘$10@6/&f()-‘91096&f()-&1096&fQ)-S 10 U/ @E7/ 10
"10% & ()-s"10%& ()-s3!10% & ()-s10% & (4)-10%&' O)-110% & ()-@}"?7/ 10 3
y2  10% & ()-0
10% & ()-+'10% & ()-!'++110%/ & () -%9&10% & ()-! %9&10%/ p/ & ()-2u uV4
10!y 109%<<& ()-' L109%& ()-S&10%& ()- 10// 10// 10//'4L6
"10%/ & ()-1410% & () -. #wWJ6uV4
10/ Ls" 1109%<& ()-S'&Ls' 1 10%<& ()-S!' X ' 10%.<L<& ()- !f:"'10%<Z<& ()-
" 10%<Z<& () - 'W!109%<& ()-'#9~ @
agent, and an additive applied to the outer surfaces of the particles.
This kind of toner is extensively used with a laser printer PC-LASER
SP-10 available from Ricoh Co., Ltd.
The experiment described with reference to FIG. 29 was
5 conducted with each of the above toner containers 2. The toner
containers 2 each were shaken ten times in each of horizontal and
vertical directions and then connected to the nozzle 11.
The experimental results proved that even when the toner
container.2 and balance 65 were located at remote positions with a
10 difference in level of 300 mm, toner could be delivered from the
container 2 to the position above the balance 65 via the flexible toner
conduit.
As FIG. 30 indicates, when the packing density of the toner
container 2 exceeds 0.7 g/cm’, the amount of residual toner left in .
15 the toner container 2 at the end of delivery increases. It will
therefore be seen that if the packing density is 0.7 g/cm® or less,

{ the toner can be stably delivered to the developing section 1, FIG.

1, and the amount of residual toner can be minimized or practically

reduced to zero. This frees the user fromneedless expenses. InFIG.
20 30, the amounts of residual toner appear to be substantial because
they are compared with each other. In practice, the amount of

residual toner can be further reduced if, e.g., the container 2 is
tapered, as stated previously. This was confirmed by experiments.
Example 2 is identical in object with Example 1, but uses the

25 combined blow and suction type toner replenishing system including
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5 the other toner conduit. The beaker 66 was positioned below the end
of the toner conduit extending form the delivery port of the pump 30.
The weight of toner collected in the beaker 66 was measured by the
electronic balance 65. The 3 um filter 26 having a diameter of 12
mm was adhered to the bottom of the toner container 2 as the pressure

10 adjusting means. As for the rest of the conditions, Example 2 is
identical with Example 1.

Specifically, the Mono pump 30 was intermittently driven for
1 second at the intervals of 5 seconds until the toner delivery from
the toner container 2 ended. Then, the amount of residual toner left

15 in the toner container 2 was calculated. The experiment showed that
the combined blow and suction type toner replenishing system was

‘ effective. As FIG. 32 indicates, when the packing density of the
toner container 2 decreases below 0.7 g/cm’, the amount of residual
toner sharply decreases.

20 Example 3 is identical with Example 1 except that it used the
soft toner container. The soft toner container 2 had a sack
implemented by 0. 1 mm thick sheets formed of polyethylene and nylon,
and a mouth or tubular body formed of polyethylene. The toner outlet
of the sack was welded to the outer periphery of the mouth.

25 FIG. 33 shows the cubic shape of the above soft toner container
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of the container 2. A high packing density is difficult to achieve
with the soft toner container 2 because vibration cannot be easily
imparted. In light of this, a 3,000 mesh filter formed of porous
stainiess stee! was fitted on the end of the nozzle 11 that was 60
5 mm long and had a diameter of 5 mm. The toner container 2 was packed
with the toner while being subjected to vacuum of 150 mmHg via the
nozzle 11. This was effected with the same arrangement and method
as in Example 1.
The above exper iment showed that toner could be delivered even
10 from the soft toner container 2 to a preselected remote position. As
FIG. 34 indicates, when the packing density exceeded 0.7, the amount
of residual toner tobe left in the toner container 2 sharply increased.
The toner container 2 sequentially reduced in size toward the mouth
was successful to noticeably. reduce the amount of residual toner.
15 Example 4 is concerned with a condition in which the toner is
stored in the toner container 2. The toner container 2 used in
Example 3 was also used in Example 4. Toner was left in a 20°C
environment for 100 hours. Subsequently, 300 g of the toner was
filled in the toner container 2 in a 20°C environment. Finally, a
20 polyethylene and nylon mixture identical with the material forming
the sack of the toner container 2 was welded to the toner outlet of
the container 2 in order to seal the toner outlet. Whether or not
the toner container 2 satisfies the previously stated relation (1)

was determined.

25 Because Cmax was 700 cc and because the toner had a true
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specific gravity of 1.2, Ctoner was (300 = 1.2) =250 cc. Cair was
determined to be 409 cc by the previously stated method. By

substituting such values for the relation (1), there was obtained:

5 700 - (250 + 409) = 41 > 0.1 x 409 = 40.9

The above toner container therefore satisfied the relation
(1.
After the toner container 2 packed with the toner had been
10 stored for 10 days in a 50°C environment, the toner was taken out to
see the degree of cohesion. The toner was found to be free from
cohesion.
Example 5 proves the effect achievable with the tight contact
enhancing mechanism fitted in the mouth of the toner container 2. Two
15 samples [|I] and [II] of the mechanism were prepared which were
respectively representative of poor contact and tight contact.
Specifically, in the sample [|], open cel!, ester—-based urethane
sponge (EVERLITE ST) highly permeable to air was fitted in the mouth.
In the sample [11], a 25 um thick polyethylene terephthalate film
20 sheet was adhered to the above urethane sponge, and then the sponge
was fitted in the mouth. The film does not allow air to pass
therethrough. The urethane sponge included in each of the samples
(1] and [I1] had a diameter of 22 mm and a thickness of 10 mm and was
formed with two 12 mmwide slits intersecting each other at the center

25 perpendicularly to each other.
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to the bottom of the toner container 26. The sponge 20 was affixed
5 to the mouth by a two—sided adhesive tape (5000N available from Nitto
Denko Corp.). The toner container 20 was packed with 300 g of toner
type S Yellow available from Ricoh Co., Ltd. The toner was delivered
from the toner container 2 by the combined blow and suction system.
For measurement, the arrangement of Example 2 was also used.
10 The nozzle 11 was inserted into the toner container via the slits 12
of the sponge 20 such that the hole 15 of the air inlet portion 18
was positioned in the container 2. Subsequently, air was sent for
1secondwhiIethepumpwasdrivenfor'Isecond The resulting amount
of toner delivered from the toner container 2 was measured by the
15 electronic balance. FIGS. 35 and 36 respectively plot experimental
results obtained with the samples [I] and (I1]. InFIGS. 35 and 36
the ordinate indicates the amount of toner delivered for aunit drive
time of the pump while the abscissa indicates the amount of residual
toner left in the toner container. As FIG. 35 indicates, the toner
20 delivery from the sample [I] for a second is sometimes zero and not
stable and leaves about 3. 5g of toner therein at the end. On the other
hand, as FIG. 36 indicates, the toner is constantly delivered from
the sample [I1] by about 0.6 g for a second and left |ittle at the
end (substantially zero gram).

25 As FIG. 35 indicates, the toner delivery from the sample [I]
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delivery from the sample [I11] is stable and causes a minimum of toner
to be left in the toner container. |In the sample [|], the open cell
5 sponge 20 failed to enhance tight contact between the nozzle 11 and
the toner container; in fact, when the container was removed from the
nozzle 11, contamination ascribable to the toner was found in the
portion around the sponge 20. In the sample [I1], the sponge 20 with
the filmprevented air from [eaking and thereby enhanced tight contact
10 between the nozzle 11 and the toner container; the portion around the
sponge was free from contamination.
[n summary, in accordance with the present invention, a toner
container and a developing section can be freely laid out in an image
. forming apparatus, saving a [ imited space availabie in the apparatus
15 Further, toner can be stably replenished to the developing section
at all times and is left in the toner container only in a minimum of
amount.
Various modifications will become possible for those skilled

in the art after receiving the teachings of the present disclosure

20 without departing from the scope thereof.
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a powered air delivery system that feeds toner from a reservoir container to

said developing section, the delivery system including an elongate feed

conduit that connects with said reservoir container, said container comprising:

a toner storage portion;
a toner outlet for discharging toner from said storage portion; and

a mating portion connected with said toner outlet, said mating portion being
adapted for tight contact substantially hermetic sealing connection with said
elongate feed conduit for continuous feeding of toner during operation of said
image forming apparatus;

said mating portion comprises a generally tubular body and includes a
relatively rigid tubular body and a resilient tight contact enhancing
mechanism; and

said resilient tight contact enhancing mechanism is positioned within said
tubular body comprising a self re-sealing resilient member that operates from
an unconnected position in which it seals the toner container outlet and a
connected position in which it deforms to allow sealing engagement with said
elongate feed conduit of said toner delivery systems, comprising an outer non-
air permeable seal member and an inner seal member of a different material.

2. A toner container according to claim 1 wherein said second seal member is
configured to assist in cleaning the feed conduit on removal from the toner
container.

3. A toner according to claim 2 wherein the tight contact enhancing mechanism
comprises a flat elastic member sized to cover an inside of a section of said
tubular body and formed with slits in the direction of it’s thickness, said elastic
member being securely retained within said tubular body.

4. A toner container according to any of the preceding claims wherein the toner
storage portion is in the form of a flexible sack.
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container includes a series of constructions to prevent the full weight of the
toner from being transferred directly to the outlet, thereby reducing the
likelihood of blockages.

8. A toner container according to any one of the preceding claims wherein said
toner storage portion includes pressure adjusting means.



