ce3enf~jttutyy}6~Tf~ 1 1 S E P 2002 1 TONER CONTAI NER AND | MAGE FORM SEP 2002
METHOD AND APPARATUS USI NG THE SAME BACKGROUND OF THE | NVENTI ON The present
iventionre lates to a toner container andl!a nethod and an apparatus for
form ng an image by using the sane. An el ectrophot ographic image form ng

apparatus of the type 5 deve | opi ng al atent i nage i mage
car r i er wi thtone r stored in a devel opi'ng unit~i S‘M’mmm’mmmgl This
type of inmage formng apparatus i s i np | enented as, e, ¢, a cop i er,
apr i nter, afacs i m | a apparatus or a conb i nat i on ?ﬂ@?eof Fresh
toner i srep |l eni shed formthe toner container to the devel oping unit
for developnent. 10 Usua | | y, the toner conta i ner i s renovab | vy
nmounted to the body TONER KENTGEMWEROANDNGMAGE £ORMING ETHRBGRNDF APRARAGQUSIppar at us
and replaced when i t runs out of toner. After the toner conta i ner has
been packed with toner, it is put onU8H&E Adf IGMEas a product independent of
t he apparatus body. 15 Japanese Patent Lai d-Qpen Publication No. 7-20705,
for exanple, discloses a toner container formed with a spiral groove inits
i nner 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 fedout vi athespi ral

groove. Th i s toner contai ner i s formed of, e. g. , p |l ast i cs. On
the 20 ot her hand, Japanese Patent Lai d-QOpen Publication No. 7-281519

i ~e~~~~ai 0 | ~ ~ >~EP 2002 te@ﬁﬁ@ﬁmﬁmtgﬁQMEcﬂﬂ%ﬁ&ﬂﬁf havi ng thereinsi de

an agitator for de I i ver i ng toner and fornmed wi th p | ast i cs or

paper The agi tator iTife pris8h€dnidhthi 8@ Fe RitlstoRBondPichbRtAGkt 3hd Behetiod The
toner containers taught in the above docunents both are hard toner

cont ai ners eacha/d havigigratioFer fbrathnagi NRgeewhasi sgnthbedamensi de. . Toner
driven out of any one of the above taoner containers by the toner d i scharg
i ng nmechan i smd i Aect!ettropintqes aphit omagehdppeimgi apmarbtuded thentygee deve
| opi nguni t. The toner i s conveyed fromthe hopper to a deve 1 op i
ng pos i t5i ondéwmlodevealadent imageLormerd eman i magegeariroenwdtliotonen stoneye 10
car r i er. | t i s therefore necessary to | ocate the toner conta i ner i
nthe vicinity oF & FEVHEPAIEHME UnicPnYeitt pra i nalu Sf bYRA /G HIR8arER7BENE | n
addition, considering the drqp of the toner, it is necessary t Ioca}e t he
t oner cont ai ner a%‘?ﬁf\?g“? H& H'Eﬁgi"?ﬂﬁeﬁgasun?'tg'unﬁ 88R' %L ond PEHERE al? ABTHER Sm i s

used. To meet tQ?Eaeraftﬁg%irraeg&%tiﬁma*%i}}aﬁﬁ]hte%‘@fr 1&-’recsﬂ”«éo%iepqrsa%ﬁﬁer?i%%&’g‘gFM Vi

been considered to be Integral e devel opi ng unit provi d
an excl usive SPRRE ddRef Ak HErl 8o G JANQUSi iRl LN FOHSINE MeARd Parts

arranged in the 1mage form ng apparatus. The prerequ i s i tow th the
mage formjiong apparat ysud! 1y, thdttdnBe cbntainer is removably mounted to the body
or the developing unit of the image forming apparatus and repliaced
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
v+ apparatus body.

15 Japanese Patent Laid-Open Publication No. 7-20705, for
example, discloses a toner containgr 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 Ne. 7-281518
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20 de | i very of toner fromthe toner conta i ner to the deve | opH'slgg 2002
i.t be continuous and stable. However, the,above conventional system for
repl eni shing toner fromthe toner.~container to the devel opi ng unit cannot
sufficiently neet this prerequisite, limting inmage quality available with
t he apparatus. Another problemis that sone of the 25 toner stored i n the
toner contai ner i s 1 eft i nthe contai ner wi thout REPLACENMENT
SHEET :3 contributing to image formation and sinply wasted. ~1 9 S EP 2002
Attent i on has not been pai d to the above prob I ens or so | ut i ons 5
thereto in the past. SUMVARY OF THE INVENTION It is an object of the
pr~se~t inventign to_overcorrn_or. . a i Qrat | east ,one of t e

di sadvant ages o?eaf%gsprai (}rogarrt,co'{;)tralﬂg'l pﬁ%\@in ea%eﬁes‘egﬁj?e a%? e% lagt;i(%\c}"e. "

accordance w thyf g Pl&seder PP IRE JiRATA L8 RTOVLLRI a {angri tRagkagi ng
and feed 10 reservoir container for use with an el ectrophot ographi c i nage

f oan ng appar at usthavi figreedevekopdmgnsrChy Catand 8 Paner@det QBRfaiGeti very
systemthat feeds toner froma reservoir container to said devel opi ng

section, the dekhvgtyis Yiseeabdvac Holimagt firboth cnN@aksr f €eekrCaBtlidihet Hakach
connects with said reservoir container, said container conposing: 15 a
toner stordge pbatirgna rieondiscbatdieg heohadi schihergingideoner from sai d
storage portion; and.a nmating portion connected with said toner outlet,
said mating portion béprgy ddeysneer’t of anygitte ebibacbovaifsnemerntiaipetrebyetic
seal ing connecrion with said el ongate feed conduit for continuous feeding
of toner duringtBpérati BEGR 8HI&MhagE™ S iRty dARariatas harreD | pfidefabl y,
in use, the toner qutlet is. positioned at the base of $he onbai ner, and the
ﬁ’/e g B'ré?ee

toner outlet desf'r I?/e"fea{c?%'%gg?l‘etral BUFWAT FP)VeVe] TS PREFTEH A the

tight contact eniaNfiihe WEENA S CoR 5&@@3@ 186k, [oRreBSRlEd of S [rfa2R!

menber that operates fr an unconnecte rtronin ich tt seals the

toner contgner Qui|Ht and;a (rEPnRCL elcBOSIH, I QN At hhe N ohtr dehedive: tiq
al | ow seal 1 ng engagenent 25 wth said elongate teed conduit of said toner

delivery systemshe viRERIACENVENE dEldpihg urlitliSthe Pm280 20 BRinERadda®eilsPTI ON
OF THE DRAW NGS The above and ot her objects, features and advantages of tie

In addition, considering the drop of the toner, it is necessary to

locate 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 toneﬂtcontaiﬁer to the developing unit

cannot sufficiently meet this prerequisite, [imiting 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



present invention will becone nore apparent fromthe foll OREPQA%ME'WSHEET
s

description taken with the acconpanying draw ngs in which: I

i ewshowi ng atoner rep | en i sh i ng system enbody i ng thﬁprmegﬂgz
invention and including a devel oping section, a toner conta i ner for rep |
eni shi ng toner to the deve | op i ng sect i on, and toner delivering
means connecting the devel oping section and toner container; FIG 2 is a
vi ew showi ng the toner container and toner 10 delivering neans nore
specifically; f 5 '~ 1 SEP 2002 FIGS, 3-1 and 3-2 are views showing a
nozzl e included i n the illustrative enbodinment; FIG 4 is a view show ng

the toner contai b@ﬂ% n@gq g £anaet; Sﬂ iR g@,@d‘q ofdeted. 5 FIGS. 5-1 and 5-2

are views each%rhovvln ul ar I fication of the nozzle; FIG 6 is a
section the toner COR{'Lae'n@%n ﬁQQn@@E@érEpaiFd 4o Ehe dbdveSprabVeris @Wsshawons Ng a
spec i f i c conf i gurat I on of the toner replenishing systemincluding a
suction punp; 1QefhG i the ﬁassectl on showi ng the suction punp; F1 G 9 i s
a v i ewshowi ng another "spec i f i ¢ conf i gurat i on of the toner rep
| eni shi ng systemi np | enented by a conb i ned b | ow and suct i on
system FIGS. 10-1 through 10-3 are views show ng specific 15 conf i gurat

i ons of gt i ght contact enhanc i ng nmechan i smi nc | uded i n the
illustrative enbodinment; FIGS. 11-1 through 11-3 are views show ng anot her
specific configurations of the tight contact enhanci ng mechani sm FIGS.
12-1 and 12-2 afeMMARE OFNGIE INVENTIONanot her specific 20 configuration of
the tight contact enhancing nmechanism F I GS. 13-1 and 13-2 are v i ews
show i ng a further ¥pem dbjekt of thee presemomfentuntabiarpnafor tinelidratginticast one of the
cont act ~enhanci ng nechani sm FIGS. 14-1 through 14-3 are views show ng a
still further spiewiviitazeeoithé priaratti wie pbvitheusefighitermont.act enhanci ng
mechanism 25 FI GS. 15-1 and 15-2 are v i ews show ng the externa |
appear ancg,r f 6 1lmaceprganpe Py she preser invewivarthaoipeivided 2 toner packaging and feed

reservolr contamer for use with an electrophotographic image forming apparatus having a
developing section and a powered toner delivery system that feeds toner from a reservorr
container to said developing section, the delivery system including an elongate feed condurt
that connects with said reservoir container, said container comprising:
15 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.

20 Preferably, in use, the toner outlet is positioned at the base of the container and the
toner outlet desirably faces generally downwa;dly.

In a preferred form, the tight contact enhancing mechanism comprises a self re-sealing
resilient member that operates from an unconnected position in which 1t seals the toner
container outlet and a connected position in which 1t deforms to allow sealing engagement

25

with said elongate feed conduit of said toner delivery systems.



FIGS. 16-1 through 16-3 are views show ng specific conf R@p@vqgﬁ%,ﬂ‘g gHEET

mouth formng part of the toner container# FIG 17 is a vie

anot her specific configuration of 5 the nouth; FIG 18 is a vi.'e'vvsg?ozmgng
pressure adjusting neans provided on a sack form ng another part 0 e
toner container; FIGS. 19-1 and 19-2 are views showing a nodification of
the toner container; 10 FIG 20 is a view show ng anot her nodification of
the toner container; FIGS. 21-1 through 21-3 are views each show ng a
particul ar nmodification of thBRHESNRESCEONTIANNET THEIBANNGS s a vi ew showi ng
anot her nodification of the toner 15 container; FIG 23 is a view show ng
still another nodificab? APt aHeothSRett ekt aif Atur ok andpdvantaess of fhe ew
show i ng yet another mod i . f i cat i on of the toner _Cfontai ner, .20 FI GS.
25-1 and 25-2 aPESPTt dANSRHAR "hh| PGP HEY eaPR At TEAE TheorobfOiAE

t oner contai ner;, Fl 26 iS.a qgraph _show a relation ween the packing
density of the tdSE%ﬁegonetsé:fHgtr'%aﬂ%kteﬂé"'%gﬁgeacgfm%ao'?fegg %ﬁg%ﬂ‘ngtso‘nne&'cg'l G
27 i s a graph show i =g re | 1 : toner
cont ai ner and the dengg' gflsc%kle%? g#ﬁ?ﬁﬁg%eé%!ggmfbg&éggﬂ%eip%e}"@ébg%é%? S a
v i ew show i ngpa sRent ifnven€iehhPdnefudidgka ideRdidpiRg LR oz 0Bt Bdrder
wth toner; FI1 G 29i s avi ewshowi ng a spec i f i c exper i nenta |
ar rangenent usefdntaidexaigpl @plen@hifhEtorddt tStite @ vadbp Eipovddtgos &md Bdriedn
bet ween the packing density of the toner container and the anount of toner
left in the tonefelioetiagnerans tofdec8ing thea devielemirghosecitiory andpeaneir f |
c exper i nmenta | ar r angenent used in Exanple 2; . 10 FIG 32 is a graph
showi ng a rel at isontdeteseen t he packi ng density of the toner container and
t he residual anmount of _toner; F1 G 33i s avi ewshowi ng the cubi c
shape of a toner contd i nér iGsddView Bhampresths daRen; cIorEineg4 and 50 aph
showi ng a rel ati on between the toner* 15 contai ner and the residual anount
of toner; MG 3% il¥ening BeANSSARG 78°% 6P 5 on bet ween the residual anount
of toner | eft i naf i st sanp | ausedi n Exanp | a 5 and the anount of
repl enishnment for a unit tinme; and FIG 36 is a graph showing a relation
bet ween the residual 20 anount of toner | eft i n a second sanp | a used i
n Exanp | a 5 and the anount of replenishnment for a unit tinme DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS '



Referring to FIG 1 of the draw ngs, a toner replenishing 25 systent
enbodyi ng the present invention is shown and includes ar r SERS 282 p
2002 devel oping section 1 arranged in the“body of an inage fornlng
apparatus. A toner container 2 is comunicated to the devel oping section 1
by toner delivering nmeans 3 and stores toner to be replenished to the
devel opi ng section 1. The developing section 1 5 i nc | udes a cas i ng 4

stor i ng a two-i ngred i ent type deve | oper D, i . e. , a tuner and cart
i er m xture. Af i rst and a second screw or agitator 5 and 6, respect i
ve 1y, and a deve | opi ng ro | er 7 are d i sposed ~ i n the casing 4.

The devel oping rolle C otoconductlve drum or i car i er
8. Al atent i mage %gs 3 P E?rﬁgt%ﬁe et ‘ﬁw'glgfao?%é&e h‘g?ﬁ%dlfj’ aE‘Etm 8 wh
i I athe drun1§ S % g‘% @ di rect i oni ndi Gated by an arrow
in FIG 1. The {w&™é Qm eg I§®B"'each are rotated in a particul ar
direction indicated Rygan ary oW gy Fliuitg 88 k8hiNGdBE: Y ShEPAL P and
t hereby chargi ng the toner and cart to oppos i to po
15 The charged Cgﬁp{gctledop,e@aglotgepiepos | ted on the surface of the deve I
opi ngroller 7 being rotated in a direction indicated by an arrow in FIG
1. The devgl opi ng rolFies. 75-conury S-bhardevesrpedack sRow nge\sel gapik ngu1gesi tion
where the drum 8 and roller 7 face each other. At this i nstant, a doctow b
| ade 9 regu | natesidalieoraButiie @bzillee deve | oper D be i ng 20 conveyed
toward the deve | opi ngpos i t i on. At the deve |l opi ng posi t i on,
the toner of the devéllBpet iD asseetewt tbstt@inegcalohyaitneanafknpede,rom t he
devel oping roller 7 to the latent image formed on the drum 8, thereby
produci ng a correspoldfng toper ey shew ne/s seard fi haenti eupadioncnthentonsensor |
not shown, determ neﬁ t hat 25 the toner content of the deve | oper D ex i
st i ng i n thdeghgnishige pystem dpgiyding 3 s“°§'°I‘ ’i“"!? 'E P 2002 Then, fresh
toner is 5 plenlshed;fg the ton t al ne the cas i ng 4 i n order
n Bove

to nma i i n the t3n3rs°c°§h? Aot s l?;l uﬁjh' & container 2 is
renovabl y mount ed tOFtllae Qapsog qg\ﬁ%ﬁ&f@% angth%rtghemf,ckortﬁg[tgtlo o?ot%{gbOd '

ment, the toner i s rep oner contdl ner

devel opi ng SeCt*do‘Pt@r eBYerﬁ sﬁ‘iﬁfé‘ﬂ'&h el eﬂéﬁ@&%e‘z{jcbmm nb8® 1LPRRE sHBtiloni Ver

i ng means or de i very passage 3 i s conf i gurat i on, i t i
S poss i bl agytgtg,f‘,f ect rep | en i shnent even when the toner conta i ner
2 and deve | opi ng sect i on 1 are | ocated at renote positions. The
prerequisite with thilGsSystmli sthrdaght he-8eldreeryield psaissdge Jpeeitilcosed
as hernetically as possible. This condition, i.e., substantially
herneticallby closddswendend ofiartegbt sontmcd epbant ing owchdrgsai inc sudestt iantheal | y
no toner |eaks fromthe delivery passage 3.

i [lustrative 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 vlews showing a further specific
configuration of the tight contact:enhanctng 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 de | i very passage 3 i1 s fornmed by connect i ng the toner 15 conta i
ner 2 and deve | op i ng sect i on 1 by Isong toner de | i ver | ﬁb1 né%Z
The above hernetically closed condition is naintained throughout the
delivery passage 3 between the position where one end of the toner
delivering neans 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 i ver i ng neans 20
is connected to the devel oping section 1. To guarantee the hernetically
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 neans and the outlet of the toner container 2
be connected t @fetfeitonsr cPgHING' as 25 possible. The present invention
successful l y enhance ?e i.rtight r 1 1 S EP ~AA~ .w connection

bet ween the above englé' tag—{o%@f°ﬂ%1ibg?%njrﬁedﬁ§wﬁndﬁPHé”%qu?°@?°of t he

toner conta i ner:2, a5 Wit J Do deser | bed speg il ater.

ca.l .l y I
. co n .
The toner delivVveri nmeans I ncl udes neans —f Or geéner at 1 ng anrgaé f7'r stream

(a1 r streamgenerai i g MPaNg; dELhoindd2hdr Ao Ao dnf PG Pof BPAUI

VWhile the entire toner delivering neans s descri ei ng el ongate
because ofgthe tgbohgahe conduit, the length of the toner de | i ver i ng
nmeans i s open to cho i ce. Therefore, the toner delivering nmeans

general ly. ' refers toFfigt ersconnreetadshpewiing mreissiiddgd Wk theg weans ey ideder
conta i ner 2 and the deve | opi ng sect i on 1 for feed i ng the toner
fromthe forneront a 4dei foratihgrananben pact lofuthe tagert kentaiiner; stream
generating nmeans and conduit. The a i r streamgenerat i ng neans i nc |
udes an a i r punp orfFi§Si 191 |andr 19€aarse voewss ehelviingray madi fircat iont of tithe t oner
conta i ner 2 (ai r send i ng neans 15 hereinafter) or a suction punp or
similar neans fl@NesRtAYedir out of *the toner conta i ner 2 (a i r suck i

ng nmeans here i nafter) . the.a i r stream generating.nmeans, generates an
air streaf@in the deﬁ:lr'@er%f[sbés%ég’e‘” Shew g\ ﬂ&%gwd'%'r?éga%& 0 gI"nbm’éeécti on
1, the toner is cgrir ii ed by the ai r streamto the deve | op i ng sect i
onlvi a the‘%@ §d55'20 3 without staying in the passage 3. The operation
of the air stream genagal 3)-ROHIBANS 218 LN 1oRs leabhAholi Ay OpARLAR! LI

i ntens i ty of the a i r streamahd therefore the anmount ©of toner to be

repl eni shed. The@kpuR ibANGT th€RohefkohtSihel; N system may be i np |
enented as any one of a bl ow system which blows air into the toner

container 2 for 25 foritg. i 2nGstd1e i bwRALW HE affthehencdOPitii oM&F The BorsddCt |

on systemwh i ch sucks i 11 ~ ~ S E P 2002 air out of the container 2
together wbth tamemjneand a conbi ned toner and suction system as wll be
descri bed specifically hereinafter. 1t i s to be noted that the toner de |

i ver i ng means of tH&. 23 ip 4t ptshpwing still another modification of the
toner container;
FI1G. 24 is aview showing yet another modification of the toner
-+ container;

20 FI1GS. 25-1 and 25~2 are views showing a further modification

of the toner container; 1
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;



enbodi mrent and parts constituting it are not limted by any one of ﬁ 1t SEP 2002
above systenms. F i rst, the b | owsystemw i | | be descr i bed wi th r
eference to F 1 G 2. As shown, the toner ‘del i veri ng nmeans 3 i s made up of
an air punp or ai r send i ng neans 10, a nozz | a 11, a toner condo i t

12, and an a i r condo i t 14. The toner condci i t 12 and ai r condo i t
14 connect the toner 10 conta i ner 2, ai r punp 10, nozz | a 1 1, and
deve | opi ng sect i on 1. Wai | a the toner conduit 12 and air conduit

14 each may have any suitabl e dinensions and formed of any suitable
material, they should pref erably be fl exi ble to all ow t he toner contai ner

2, air punp 10 and d i to b i

pos i t i ons and 159§c§nr%§c'tseadv'|eﬁ' i‘ﬁ{f %% P“dfafP‘%g*i %Cpaﬁﬁfl%xﬁo Onetrube
may advant ageous e 0 ded wi thadi ameter of 4 nrmmto 10 mm and
formed of pol yucroe1 gnr?g)wﬁﬁ \rérogt]ee 'rubber, EPDM ( Et hyl ene-Propyl ene-Di ene

Terpolymer), sili Conq:l@r 2%' ﬂa L:"i’rrr e\Kl %h@@. ng‘r§§b§é#f|1: epre |%ﬁ{al arra(sr'éilﬁean\’s 3-1

and 3-2 show a spec i c conf gur at on o he nozz
shown, the nozzldlis |E§a,ap|ceol1urmar menber formed of, e.g., p | ast i cs or
mete | . The nozz | a 11 has a tubu | ar toner out I et port i on 16 and a

tubul ar ai g inlet porRliGon3d 6 sext grabhnghdwl nEhe de@Bgidmbetvedinr €6 ipabk g t he
colum and each protruding fromthe opposite ends or the side of the
colum, as ill udnsatedf thehdbrerocottmieer cntl| Hte aboubd of $omer netit iinnthene end

of the toner out | et port i on 16. The ai r i nl et i 1211 SEP
2002 port i on HCB‘GSU‘FO"WGU'PRTS the toner out |I et port i on 16 The nozz | a
1 1hasi is outerm)st wa | 17 connect ed to the t oner out et port i on

or nouth of the toner @orﬂ‘a'?ari’erew? oMpte & HBRHF '§tfc‘ﬁe't'r‘i§f‘tt'hé”r?d‘glem%ﬂt15 i s
d i sposed in the cont i ne , as will be described nore specifically
later. 5 The ot{R&d xaf‘p(eh ‘toner but | et port i on 16 renpte fromthe
hol e 15 iﬁ connect ed r1;,|% opg | end of hg toln‘er glon % we%% hovvncl(n FI G

1, the ot 8r end of the-todher® &o l1‘?‘”5 conne t€u FB a conneoc?t

menber 24 affi X@&su@%aoft Q%r‘toln J%n@% e'pc%{%g@ge fr’ésﬁ%lfat dgg\ltlcgp tonl. Sect |

on 1. The donnect i that ‘passes
ai r therethrough, butrmto:aﬁ.t.taev.tew%ewr@eheeeeb.efsrtatae ﬁlstbﬁure&or&qrawn 18
protruding fromthe side of the nozzle 11 is connected to one end of the a
i r condu i t ldsedThe Exahpresendaraf 4the a i r condu i t 14 i s connected to
the de | i very port of the a i r punp nounted on the apparatus body. 15 As
stated above, the nozZlQ &41i4 a2 grapbneectied &orelatooerbeduwtend tdte gonédi on or
mouth 13 (see FIG 2) included in the toner container 2 while the toner
out |l et porlbi on B tasneropndcthedr e dune amonnteefi t@emenber 24 by the toner
conduit 12, conpleti ng the_delivery passage. G 4 shows a spec | i C
conf i gurat i on forf tbnAdcks P ﬁ'g?pf‘h%h"f”oﬂéra 26'%"dﬁf‘a‘?eﬁ€Fe'2 1"th6 'f‘rfedHE)Ezl e
11. The toner contain ner conta i

ner app | | caba'rwgf S toler SRS AR TR B R I PRBL b aOerPEaTorn:
detail later: %@%&ﬁ?‘g‘g’?ﬁ?g:ﬁ%@ﬁ% eanlganm ng tight cont act (tight

contact enhanci ng I's arranged in the tubular nouth

13 of the toner 25 copf@ bs”i%fa 2grafh ihdwiRgl1®ei ANRR GANEEn ithdCFediduaP POS
i t i oned upr i ght wi

20 amount of toner Ieft inasecond 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



~1~ s~~ 1:3 the nouth 13 facing downward, one end or tip of the noz ﬁﬁ%ﬁ
isi nsertedi nthet i ght contact enhapnc i ng nechan i sm 26. Th 1 42
i sm26 i si np |l enented by af | at a P ast i ¢ nenber 20 (see F

10-1 and 10-2) affixed to the inner periphery of the nouth 13 and great
enough to 5 f i | | up the space i ns i de the nmouth 13. The a | ast i ¢
menber 20 i s formed wi th s 1 i is that wi | | be descr i bed | ater.

The a | ast i c menber 20 prevents the toner from|leaking fromthe toner
container 2 despite the slits. In addition, when the tip of the nozzle 11

is inserted into the toner container 2, the nenber 20 deforns to insure air
10 tightness wi thout any gap intervening between the menber 20 and the nozz

| a 11. Th i sd9pvalopiegesadtion {oafranged eint oifer bééylmf areriyrage fonmgnghe a i
r stream V\hen air is sent into the . air container, 2, it fluidizes the

toner, | abe | 2BRRFRtUEX | §?”‘?r Q”)ﬁa’ﬁe'fr?e'éo‘fﬂ'@“”'%éFdzm s 43Vﬁ‘°§ddg| t
onrai ses 15 L, essyr é? | conta i ner esu t, the f |
i di zed tonef "‘I"tlon c?ryc 8"8 of 'Thd'& Jikaps c%n?'}f Stﬁé?s Zt‘?i‘e_ 4°the ho
a 15 of the topgﬁlecmtshéd %‘6 Y Eevelgg r;lggie;rlﬁ%r\tpneihe develo%?h% IeBﬁ il)ut he a

I r streamto t connect ng nmenb

et ort| n 1 n t O hecasi
ny p | §t heQFgﬁﬁE%eésﬁ\% ggt#rn}&g%é@?ﬂnl&pﬂehtQ:%Eé)qgggl%plarrb |te |

ows OUt Vi a hereriand d¥ridPmidtlfed 1A Fi4NEndlD SLORS sORAS &t akﬂ&gopn the
a | apse of a prese | ected per i od of t i nme. Such a procedure i s

ef fected every5tand 6e relgedtonery, cand erdevefoding rdever 7 fRedislPosed $hitRg 1 n

t he devel oping section 1 becones short, thereby confining the toner content
in a presel ect edsirmnge. 28 ddv@bop brglranidrs5? Faséow phatododducat veodroi ot he

[
a
I

nozzle of FIGS. i 11 S EP 2002 14 3-1 and 3-2; identical structural
el ements are deéspgmased eh5y3i éleh?'ttﬂh’c daage nefedpetmtﬁtlmﬁéylfosme%sn ghewn,
the nod i f i ed ngzz I a has the tubu | ar toner out et port i on 16

and tubu 10 ar &rpmp ‘Y"“r‘ueIthetd'b‘mst'slr%ﬁti%'%éﬁaf&‘f*ewr’@ﬁi%d&dr%4’él°‘”to
each other. The | E(%Nd of the nozzle 5 11 supporting the two portions 16
and 18 may be HOIT r solid, as des i red In anot her specific bl ow

system not shown, gg tgnoerscggpst nH bse rotated or med ath thrtvvo ho
| "es, one for toner Very dat of?ler {8r B8 Fhel PAANSIHET 1 ar

structura | bo%yrpcgtsioh ncth@eeodb{/ dh QFw g *ﬂ%e 1f °£g.tt9@?r§ ‘!ﬁé dl\égg‘/ope?

directly connected to the toner conduit 1 a the other

connected to am and therRBYRERYrkink S eoderrarfaOMlﬂ.ér tto Mpbsftel pSladPhilesi Nt O
the toner contai ner vi atheai r feed ho |l a by an a i r punp, so that

toner is telivédhedthhegddevkdvpéOpiiR(Hepest te@norvtie tleratongrthalddvel odiake. 15
FIG 6 shows another specific blow systemapplicable to the illustrative
enbodi ment. Theobl @w7/shssingmatesed ii bexl dabenita on s nd aqetieHebyofn laposwerinfg Gand |
ai di zi ng the toner that may cohere i n the toner conta i ner 2. The r
bl ow system i s !t hether develgaing cal karl ¥ cenyasst theedeve lspabDl toze developing

position where the drum 8 and roller 7 face each other. At this

“+ instant, adoctor blade 9 regulates the amount of the developer Dbeing

20 conveyed toward the developing position. At the developing position,

the toner of the developer D is electrostatical ly transferred from

the developing roller 7 to the la‘tent 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 casing 4 is short.



20 delivery of the toner. Reference wll be nade to Ft1G 7 for describing
the suction systemi n wh i chthe ai r guck i ng nmeans i s i np4l4 ggenaoed
by a suct i on punp. As shown, a suction punp 30 intervenes between the

toner container 2 and the 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
is 12-1 and 12-2, | ~1 1 S EP 2002 15 respectively. The suction punp 30
sucks the toner out of the toner conta i ner 2 and de | i ver s i t to the

deve | opi ng sect i on 1 together wi th air. As for the rest of the
construction, the suction systemis simlar to the bIom1systen1 5 FIG 8

shows a specif c copfi ation of t|on 30 th nera |
referred to as ﬂ ‘g‘ fﬁf‘erAés §ﬁ8vﬁp'sf’ﬁ §§'pqneﬁccoln Elhﬂfé’ %gtﬁuﬁkbe body
30 hav i ng a cas | tV ed rotary _sha 2 d.i 0S

the cas i ng 31° S'Rgs‘ﬂgn Orfier qo ma'nta'é‘ #heg?%c’c\)'\?gt"l%er CPoﬁen% ConsﬁaTﬁ ? ner

per i phery of t&qu 8<§$ta|n£'rg 315 Amggamg) Bgﬁ{tggsl?o(:ttgéa%ﬁ %us §od]y0 pos i t i

oned at the out de of the pu 0 an udesan a i r
inlet tube 33 and a @#Lthé/‘?rl)/uétlm%w?e‘lemb%dﬁﬁ?&&r HdClIneP iEURS | 36i shad RPSH i oned
at the suction side of the punp body 30 and connected to the mouth 13 of
the toner scont @hé tBRér 20MhainBE 2t DN&he @RWELbping sédtion TIhe 4lettedm ¥ERYr t UDE
34 i s connected to the deve | op i ng sect i on 1 by the other 15 toner
conduit 12-2. génaesed déd,thehnpunds | boxy ngtheamdlodee bivapy massagt Bon Withay be
directly connected to each other without the internediary of the toner
conduit 12-2. MPhis cenfiigutrationhd tplarpoBibeato dféct replienéshment\eveombeni on
even when i t i s | ocated at a remote pos i t i on fromthe toner

contai ner 2. 2@h¢ tﬁn@méora‘@d\mer Quend fevsrioging esatiomd arenbrcated dit rie"io§e 12 1
and 12-2 and- suct i qg 30 const i tqu t he t oner de I i ver i

neans. A | so, pf’ﬁbt'PBﬁer BRI fauizi e wikR &8 (Svsken pethss H?Fddﬁb'l"e\r/léry

bassage. fhi o GBFTSRS, S PhCLate R bl bf 4 5158l osdl SEoREFTAE cal 1y
as 25 possibl e TN S.4us, g 6yl ALl Ly W SDe, 0oL H 0n, er ecthe T 1

1 S EP 2002 " nout oner contai ner e toner conduit

12-1 are conne%ﬁailt.bnmmer@tsubs@m.@m o Rofkrl |EakiNGREm PIHES Qe | iveE] €d
pressure i s fed i nto the de | i very sect i on 35 of the punp 30, the

shaft 32 of theapsdge Body 5 30 is rotated. The shaft 32 noving in the space
between it and the casing 31 sucks the toner out of the toner container 2
and conveys i t to thNaedéelliveryeaiagsa@ctd iisofiordedWoy ddmadet iG@Nh€SSonerNg |

t. Ai r fed i nto the delivery section 35 via the air inlet tube 33
scatters #nd flognthizes 2 aed developamgl sectnweylsby ti ot tome delMekopigessct i on 2
via 10 the delivery tube 34 and toner conduit 12-2. The suction system

all ows t he del iNeraboxs herretiigALLY € lpsigd 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
hermetical ly closed condition, it if necessary to give consideration

to the connection of parts connected to ea‘ch 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 successful [y enhances the airtight



controlled in ternms of the rotation speed and rotation tine of the pu

and therefore pronotes accurate toner repi ni shment. A spec i f T4t Z%W
t he toner conta i ner i n accordance w i the 15 present |nvent|on is -
i npl enented by a flexible sack and a nouth or toner out | et port i on aff

i xed thereto. The sack i s deformab | a due to a i r pressure i n such a
manner as to reduce i is vo | une. Wen the above suct i. on systemi s app

| i edtothi s ki nd of toner contai ner, i t i s 1 i kel y ' r that
port i ons of the i nner per i phery of the f I ex i b1l a sack fac i ng
each 20 ot her closely contact and obstruct the deIivery of the toner

However, a ser i es of x S sho d that the f ex | a sack
s free from suAN3Er B be Bargn @B‘ia pve ndcof g tpner dwhbt?rfﬂ% reavs ranguck i

ng nmeans starts, operatin first sucks the C ortl n of.

cont ai ner and ?tBF8&%%%‘%%%‘?”%&“&5? e c%sht’elrelr\bo?? CoRPehEPEHE! %airln\é time,
the 25 toner ggt ers_on the i nner periphery of the container while formng
r 1?SEP 17 a space at the center. As the suct i oni s cont i

nue.d’ the wa | . ! Of tThg tCoQtQF adeI lpglnﬁ%éﬁgttrtd@dés llneélnsd‘?cfr Qﬁera’cm%hﬁ form

of jags, caus i ng the toner to drop fromthe I nner perlph ry to the center
space. Thigs is Jiepaated Gor g@rléa\ﬁeientepﬁt ﬁ\%trﬁeraﬁsthgp@rnafﬂzgm bheat QAMNEhgate
container. 5 The conbi ned bl ow and suction systemw || be described with
reference to Fconfuitd. Wsi Ishovd enthe $URér ide DIveping mBtha\é Hedt i b as
construction of FIG 8 by way of exanple is positioned between the toner
condu i t 12 ardithe |degatel begausengf Sbete liongatel cofiduitie thel lenvgthyst ete As
for the toner de I i ver i ng neans, the conb i ned systemi s i dent i ca
| wi th 10 theomov@le,dysqemgemerm isopperheoade itdeon Hﬂertetﬁeresud:heotprpmrrp |
n the conb i ned system when the suct i on punp 30 i operated, i t sucks
the toner v i alet h\éerhagmeatnige@wt'ﬁer " HesE tﬁjtnteréenmﬁedlpabt\s 26 o¥inghe
nozz | a 1. At the sane t i ne) 10 i s operz send

air into Wte t FR&VFeLRSFME oPnda b{’eénz %”th*lﬁt‘?‘?"ét °R '8 $82E FPWh ﬁ%‘?‘fg t oner

stays i n the \ ty of the hol i for air
sent i nto the ont(a°r"ecgfﬁt°'§ ti)‘"en%aﬁr mer 1:°o1t)hs°eftlast]t| rta"zgn'dmprev "the f'h g?rreoa% st opp

i ng the ho I agetgratﬁy‘gnm&ggegreodcgﬁﬁltof_the toner i s | oosened and

separates i nto The suct i on punp 30 sucks such toner and

delivers it to the det\helaqplsrtgea%egédeoatﬂngvmeasnthﬁcma@erancaqpq,uh& ot3imPQrln the
above conbi ned system the air punp 10, suction punp 30, nozz | a 1, toner

condu i t 12 amkadsifor €ddbgiait ihdoctheStorertdtn@atde ?.ooaer s@al i nehédrg
nmeans. Specifically, the wall 17 of the nozzle 11 is received in the nouth
13 of thelfonerhecentafitee) o2 Mbb’eidnhmntpomersimutarlme&tnspf):frt suickong 6y ®|uct |
on punp 30 and connect i ng nenber 24 are 25 connected via the toner
conduit 12. Theofcthebtaned appsaingr 3 (ki synking mea@iohegripaftes) bl dw thesaiem or

t he suction system nust have its toner passage .
stream generating means generates 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 controliable to' control the intensity of the air
stream and therefore the amount ot 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 systemwhich sucks



configured as hernetically as possible The conbi ned system i npl enents
stable and accurate toner delivery. The toner conta i ner i n accqrdgppQily
i th the present i nvent i on 5 will be described in detail herei after
Wil e the toner container to be described was devised in relation to the
above toner replenishing systemof the present invention, it is simlarly
applicable to any other toner replenishing system Also, various techn i ca
| schemes dev i sed far the toner contai ner i tse 1 f and the toner 10
container filled with toner are usable to achieve the object of the present
i nvent i on at a hi gher | eve | and can be used a | one or i n

conbi nation. Wiile the toner container will be described as being used with
its nouth faci fg" cdndlatle crotaianr 2otogeshes e théoryunda omamedntger

form ng apparatus in any other desired position., 15 The toner conta i ner
of the present 3N9riHSH OF sYAtem nas I"'“uc'JIeb:’,e ‘é&SCIr“%%tsp%?’tfd)ﬁ%'r'ysh%frqlﬁgﬁmrt| on

and a nouth or tone utI The ut h. i ncl udes t ubul ar portion
capabl e of mati'ng' ?%ﬁ@g © FRP%" FgP"l’ﬁfb”gk'f‘er?d‘so? { hlysgrative

| hed mout h Xﬁnﬁ"éeénﬁe“w SRS 55 (8% ke, RURFT i Aot “Tn

this sense; thepgl gngat g d@pter should only be a relatively thin col umar
or tubular matter and is not limted to the toner delivering neans of the
toner 1 epl eni Shi NG SYSkeen GRSE bR aRAY e b Besd: OBGT v AW PEIooW I gsuch a
nmouth may be inplemented as 25 a hard toner conta i ner ent I re y forrred
of a hard mater2.i As kshown,ash@temdrt dél ilver ink meabER} 200 ds agkof QF\VHW ﬁhpa f

ex i b1l amter i al 19 As for a hard conta i ner, use may be made of

pol yet hyl ene, puol pr spyd iegeneaps| Yethybene ter epbhénalcahm iar 151 ahd ah 4i@si n or
t hi ck paper. The toner conta i ner of the present i nvent i oni s
character i zedosdd(x j4.n Thatondrecardhitii2 andridoewuidt 4iconoedt titetaneroner d
i scharg | ng mechan i sm because of the use of an air stream in that the
cont ai ner ] Omhet%é‘itairterb% Py Bumy 1& onqzz e d 1conAdeyeldrt og shet ivoziz| eWorlet he

t oner outlet t {orm e end, of the tonﬁr de | i ver i ng neans by
mat i ng i n ordé&r ?rgrb%orgia 115 ardigi1 aengyit 4 eagBvray: bavs af“éﬁ“l't%?rlel sh i
ng system and ar of the th c abl e vvlth
e.g., the nozzlde'mfgélar%%v%hgd%\;?n i U tﬂ prevE Lb'utgg ed@@ B gh%\ |st| c

function. Beca%%f&%l@%\?“ﬂé)@ﬁl% £ II ldi«hthe angry% R allf%%? ﬁ)ump 1%t ream

the 15 toner container does not incldde a toner: diec |ng rrec ani sm and
does not have tgndb@eVdlofind Nestish Whkot e F&Q@éd CaQnH@iﬂ%G Bbs &h‘é’n?ra% ent

i nvention can be soft. The mating portion of the nout I npl enented by a
rel ativel y5ri gigbnhebtddar ibodyyt ket i ey BereatsédIpl € £ ubud,an 1BOdR LRl Ay

t ubul ar body processed to enhance the function of nmaintaining the mated
condi tion. Procsysitagenny! oke of d\aciedd i tin aal itmdter| ofad macdy1d mb aed Fofmedr by

use of another mater i al . Asi np | a tubul ar 20 25 nenber not

pr ocessed i s & wdvuretga%d HEri be n'wbéeS,urEP@Me-(Eth»sJen%Rr@pEtﬁﬂeaBtemi th,
e. g. , the no$z Iaor formed of a mater | | and s i zed to inplenent
such contact. THMC|Wre&de&ddd F‘ﬁﬂe 149) %’f"éb?yrHBt?“d t’?f‘e'sfca'btult&rtmy and nozzle

in engagerent 2 (1 ol 88, mSSLY 6 The LAY, L BF body, Shop L, preferat
20 11.  As shown, the nozzle 11 is a columnar member formed of, e g,
plastics or metal. The nozzle 11 h?s a tubular toner outlet portion
16 and a tubular air inlet portion 16 ext;:nding in the lengthwise
direction of the column and each protruding from the opposite ends
or the side of the column, as illustrated. A hole or toner outlet

25 18 is formed in one end of the toner outlet portion 16. The air inlet



I ~1 1 SEP 21p2 ~~0 when the tubular body is hard, it is usually nol ded
integrally with a toner storing portion. wever, the hard toner gqngppqﬁn
of the present invention nay even be one ving a toner storing portion and
a nouth prepared separately and renovably con. -~ected together and/or
having a toner storing portion inplenented by at | east two separable parts
prepared separately. In such a case, it is preferable to inplenent the
hernmetically closed condition by, eg, threaded engagenent or insertion .
The soft toner container will be described specifically later. Two
different systens are available for mating the above tubu 1 ar body and, e.
g. , thenozz 1 e, i . e. , asystemAwh i chi nserts_the nozzle into the
tubul ar body amdriiosykt ewiBuAfs the itaser eyt kefepariben 4f- bday "PAEl® { héas oner
conduit or the nozzle having a tubular stru%ture. 1t is essential with the
toner repl eni sSHERPUEGEIRSH ' 't Hecpinested P thgdrne ogh! ¥theer 4 AR 4™ Lth very

passage be ¢ L gsed as herngt. i ca | | as ss| bl S, sjated.earlier.

This is parti cﬁﬁa&leyt"t”faﬁé°a% hef '2:°5n?%(“i’f" iseg’h%ﬁt ﬁfeﬁm {f’ﬁg'?ﬁﬂﬁfdi on
of the tubu I ar pody and, e.,g._, the nozz |..a.b use the eak.of ai r
at the pos i t'f ﬂ’he &ﬁ@{;a'gef h%yaarw'a{hc%?\r‘#éécrt'@ado °§t%r%)cet°s'!?!s%aétl)ylkaécef'oner d

I schar gelgnd ther eb»fh.le cn:%{:ﬁge%tgso# e quéwguplfetr;?oﬁ‘itqib’ﬁh 6t eg:&) tF?ﬁrEtheeft in

t he contaiher and because t oner contam nates the insi

apparatus. | n 3g¢oroang &ohhédtddn€o RRESHA of RRENINERN, cchB@i tTBRI NGsPHIwhoN i's
provided with a nechanismfor giai ntai ni ng the engaged cond i t i on
of the tubu | am bmgly 1anghe Ethed. end biietHeozardee edrdiufi urizhes cenharredng the
tight contact thereof. This i np | ements the processed tubu I ar body as d
i st i ngu i shednéstdmgamenbier nPd laffitatbubas toody. inTht 23reobbmedmn sthe
simlarly applicable to the connect i on of the other parts i nc | uded i n
the de | i verylepatdningssecdion he Jpstéonnectinhaenbperh?4 contusles achinaacidig
mechani smis disposed in the tubular body or on the outer periphery of)
e.g., thelhozzithatmasses aif therethyquep Ipgzstose Wet%'wterﬁohs,eft%@fr?@%ani sm
is provided on the outer periphery of the fubular body_.or, when t .nozzl e,
for exanple, isa't"hé"'teﬁng?'ptdBHd tp?{° ridi pg ft(fBﬂdJinet?"fef ofedler 8 ,Zr‘t‘ahg{3 'S
mechani sm may be arranged in the zzl.e provi wi-t h ructure.
5 The tight LonthRreShanains et e am, SERHE T8 ke onkyaHd g’qcs%‘técﬁq? i cal Iy
on the assunpti tial i, A LNyl b ubul : t i C
menber d i spos%&dph%% he %ﬁbnggf?d;rgggggym ezié\%trtﬁep&zigg%/fe@ﬁg%h%ﬁpg%ﬂﬁg@&geen
described with gehgtefppardiQsFbéay. 4. The el astic 10 nenber should preferably
be formed of an elastic and flexible, but not air-perneable) material
because ansair-per negy etd@beddoak, ithelrnodbl£11t qsCansectdderd anehet aut Bak. For
exanpl e, use nmay be nade of foam pol yurethane or sim |ar sponge, rubber or
felt. As for spmngéon arnadwhi 83 (seé¢ FAGr -Pei nelakke ianthehdvnerg chnighinderdsi ty
is preferable 15 i n order to i ncrease the contact area of the a |l ast i c
member w i th, whilg. the ttlheenowtiiet Rorhign 16 i9 coppectied| taatthg fonperting
menber formed wi th s | i is and s i zed to cover the open i ng of the
tubu | ar body Tember 34 by ghejtonet kandyidy14 SPmEEYNE Ehe, dfﬁ"ierg ‘%ﬁé?e'the a
| ast i c nmenber shou_|, d preferab I be adhered to the 2Q.inner  periphery
of the tubular body. Mfer? K Si%SWdQY%F%*ﬁ&Hr%F'P”|f%é>?°f‘”eo°o°|'”5@%5%%'\m i
ch i s apt,,to make the i ent | 0 e.r.g. h a g ft_ i, cu l
t, i ti ?Odes TS a2 '[[g(g) %‘(fhlg?gﬁae ?Li IThrgh %dsne%hg?&(r%%é? ézboﬂ%lcg. ﬁs_L Ttmor

| ess to the surf{acesof £ofiPo£h BRI CoIRURY ddb I PLAAE tbQnbRELEARS e Wl Y. 25

r

Bef ore the toner contai ner owmn In FIG is mated wth, r
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



'11SEPR2002e g. , thenozz | e, thet i ght contact enhanc i nSEP 202
mechan i sma | so serves to sea | the con%a i ner 2 for prevent i ng the

toner froml eak i ng. Even when the nozz e, for exanp | e, i s i nserted
i ntothe sl i is of the al ast i ¢ nenber 26, the nenber 26 insures
tight contact without any gap 5 occur r i ng between the s | i t and, e. g.

, the nozz | e. Refer r i ngto F1 GS. 10-1 and 10-2, the a | ast i ¢
menber 20 fornmed with two slits 12 intersecting each other covers the

openi ng of the tubular body, constituting the tight contact enhancing
mechani sm Preferably, the slits 12 should intersect each other at an angle
6 10 of 90 degrees. | nthi scondi t i on, the a |l ast i c nenber 20
even | y pressethe ReUHbAZ faging1deyjwrrdhenemnd of eti® PfrEienhezzlfcé! ofs t he
nozz | a 11 and, t hereby q arantees tight contact. While the_nunber of slits
is open to cho N¥e&req hB w68 |IENT §oBYRGT INhANHIPedIrabRl BY2E he ReaaRFMBAGEM | ar

di stance as f . as ssi bl 1 hown in Fl 10- 3, ..an .annul over
41 having a sui ?é\bf ém'gge&eagecg?y Fﬁdéﬁf’?@s%ﬁy‘eﬂ%&'f {4 %HESt knl]éH and 10-2)
circunferenti al rface of t.h I t 1 G mber...2 Th over 41.i.s
capab I a of ac%ﬁ“ 5 atto ?h?\dnﬁﬁ@ pé*rgpg'ﬁ'éé °r}ce eerm°%h g%darﬁjggp%atsf?%ﬁhl §/°

smal | er outssi desj areLigy #J&@W ris &6 EhaFth 1% TDRY, AQst Wrﬁé?nbrEPQOQ:csa@wngd

menber 20 is fitted 1n the 20 cover 41, the fatter presses the forner
radial l'y inwar dypid stihes elputf Wi tihee HosdHiesd tia@ht. cambagtiastit Aaderegh two
el astic nenbers which are air-perneable and not air-perneabl e,
respectively, npyeveet$ithieetbrier fivm tedkihgrfrbadiheVtdnelrhcdritaimen 2rdqzel teab |
a nmenber fac i ng the i ns i de of the toner conta i ner. 25 The prerequ i
si toi s thatthaelsty. | Insadditidme vhvem dhd tastofi tiee menbler 31 de hoterited 23 1
1 S EP 2002 coincide with each other. Assume that the toner container is
soft and enpti edntudhectatss eoringt iZonthd memeen @Redeformento tinsukelaime of
the toner conta | ner decreases and sends out the toner vi athe s | i ts.
However, tie ai £igEnfeamiEhetadny gamdaberver e Retvesncthe mfber Zfyand the

noti ceably reduces thg scattering of %he toner. FIG 1;,—1 shows aHot her
speci fic configlP&litoh-usiig thaveaessty ctabnie torahdrhivasydiséae SABRA i n
FIGS. 11-1 havesgresakrlnoul der C (see F1 G 16-1 ) there i ns i de. The shou I
der Cfornms a toner out | et 13-1. An annul ar el astic' nenber 31 intervenes

between the el astic 1Qhéwgb?ri’s_ Ler?tb¢n“:o %Qe 2a6fr %Qahm% E,OnﬁrfﬂthiEesEtth;_?" 1

and has a ho | a 31 extending in the direction in which the nozzle 11 is

inserted into améndrenmarded MOt BEi dgUtiRY cORAY nerTDE aRQ1i8 23di didPBaides
dianeter D1 slightly smaller than the dianmeter D2 of the nozzle 11. Wen

the nozz |15 1lpressdrengethedohtdiingr the hoAereswOnt ahe MafdiZed tdnetST tisi ght
| y contacts the annu | ar a | ast i ¢ nenber 31 due to the above relation
bet ween t he di arfeteadsoudlotihite DnerTdrndai meyudbl edlthd bl ¢ Heotlths tthuemeutet 26,
realizes a double air-tight structure. Further, when the nozz | a 11 i s
removed from t h@otbimsriGonthe tonserl iz cariféedbniihe abr streamgeithe conpesijes 31
renoves the toner depoi ih%ed on the nozz | a 11, i.. e. , 20 cleans the
nozzl e 11. The &PEREN €4nEhBer 26 adiheotMesa1s leheorFal P 31d tareracpadtit) ¢
contam not i on,ascr,.i boh | ,a to.the toner. depos i, ted on.tEe zzlbe 11
s obvi at ed. "FI G2 TTE eI odieich TS HC TS BB bNTT SUF SEN8h (PR WAR oh AEhe
20 this instant, only air flows out via the filter 25. The air pump 10

stops operating on the elapse of a preselected period of time. Such

a procedure is effected every time ‘l;he toner content of the developer

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.



tuner out | et 13-1 of the toner contai ner 2 has a d i ameter D3 gna_l

er 25 than the length L of one slit 26-a of the elastic nmenber 26. ?HESEP§WZ
24 1 1 S E P 2002 elastic member 26 is folhed with four slits, as
illustrated. When the elastic nenber 26 is forned with three or nore slits
26-a, the s | i is 26-a are apt tor i se and stop, e. g. , the ho |l a of
the nozz | a 1 1 when the nozzle 11 is inserted into the toner contai ner 2.
The 5 dianmeter D3 snaller than the length L solves this problem As shown i

n Fl G 11-3, to prevent the s | i is 26-a fromr i s i ng, use nay be nade
of af i I m32 formed wi th a hol a 32-1 havi ng ad i aneter D4 sma |
| er than the | ength L of one s | i t 26-a. The f i | m32 i s f i tted to

the el astic nmedbér aé Wrih identieat estrofctunal redlemerdz- largl idgni enpted Wyt h t he
center of the toner outlet 13-1. This can be easily done by using a

t wo- si ded adhesidget icaperefehends nymes2 ! sy AbshaWheterimed ftind noRei ¢ 31 d8Ef ace
of the elastic nenb%r? 26 because t he slihé Zg-a OT t he upPer el asti ¢
member 26 and tHHESEPHIa% fangrofet! et Raeti e B AR TUSE 3y i bR | P B e

t f t hei t . 15 F | 12-1 12- d .l 13-1 d
ig?gpeacﬁrshoasréﬁ%ie% re¥§°ﬂ'e3”q p?r?|%1 ctSn?aﬁhagﬁFét izrhgz”'if‘f' de ﬁ’?’fhﬁ "%fﬁ't'gn

contact enhanc ,i i t i, c nmenber 26 i S |
np | eman'?g;d by1 asr‘%ﬁggglnﬁﬂéh? %r%tﬁtf%%mfkgqg%gyagg hgr”%wg eet 'Fl'a\?si ng
any des i r edyyst . dih a. The a |l ast i c nenber 26 i s aff i xed to the i
nner per i phery of the tubu | ar body 13, as shown 20 i n F | GS. 12-1 and
12-2, or to the outer np&inoktheneipecitid NBIwANTy stk SMAWsHOInFl €% dstel and
13-2. If desired, a plurality of elastic nmenbers 26 may be fitted on the
tubul ar body 13onkaGsr ilhelftibriaugéd LitBtwdbol anaineefiorstamer fdetivery and
configuration of the t i ght contact ~enhanc i ng nmechan i sm Usua | | vy,
the tone r out theetthgb for dilvefdednerA tantlaristnect?ail bodgeas|tiedethyinsoee sea
| i ng nmeans i n order tof 251 1 S E P 2002 prevent the toner froml
eak i ng. l®pec Hole forcioner| dgliviery isheéireshty icognacieditotheionsr icandyid,
14-1, a sheet 33 is adhered to the toner outlet of the toner container 2.
As shown in FI G2y lg theipthap ol @ 14 goprecipededd a{fAuARYY I8 1R8 Aeendasd: As
shown in FIG 14-3, the nozzl 1 enters 5 the toner. contajner 11 by
piorcing the sHH& ' 38SMadngS tBe epsT CRBEAIREEY 13d M & 'SEIRANT | Sc A ween
the tubu | ar bg 13 he_nozz, |, . 1, .e neiong. ti gh n .+iLhe
above sheet or Seal %93%ﬁ’%tytt8§e? 6F¢‘rr%ecjlg?rjer uB g:ﬂé %Vﬁ%‘hd’%\ %ercct ?Jéﬁﬁq%rte °hane
by way of'~exanpl.e, A+16€8935.My be forned at the 10 center of the sheet 33
bef orehand, so that tl'he sheet 33 eas i | y breaks when the nozzle 11 is
inserted ippto the tubulgare Redys LAothdr SeB$PEMl ol sFstenVabp lilkable itoStHeChene
that the sheet 33 be f i rml y adhered to the outlet of the tubular body.
The shoul der 13illustyatiiee fenbaddtndémt. t he t ubul ar body 13 such that the tip of
the nozzle 11 abuts against the 15 shoulder 13-1. This will further pronote
tight contact. The ti b bayn s uetemeddren ¢ bert abech amicanainkey of el coapn iegeartded by
an undu | at i on structure fornmed on the outer per i pher%/ of the tubu I
ar body, i n whfluighzitgsthg kenerndliat may cphess &t thettarer wontainer ge rEtee |
ved i n the toner conduit. Fyrther, a screw mechapi smfor connection may be
20 provided on ?4p¥ Pﬁﬁﬁ'“ar’sbtt'}weg?f& AR a"r'rYeegg‘?cé:wV%)ft% ﬁéa?b'liﬁFa{‘”e
20 delivery of the toner.
Reference will 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,



body also allows a cap for sealing. the opening of the tubular body, 11;,%&e
i tted thereto. For th i s purpose, the cap shou I d, of course, 2002
provi ded with a screw nmechani sm The tonetf®conta i ner of the present i
nvent i on wi | | be descr i bed 25 nore spec i f i cal I ywi th
reference to F 1 GS. 15-1 and 15-2. As shown, r r 26 the toner conta i

ner 2 i nc | udes at | east a nouth or toner out | et port i on 50, a
bottom 51, and a s i de wa | | 52 connect i ng the nouth 50 and bottom 51.
The nouth 50 has a sect i on 50-1 havi ng a max i mumd i ameter sma | |

er than the maxi mrum di aneter of the bottom 51 al though such a configuration
is not limtative. Generally, therefore, the side wall 51 has a d i aneter
sequent i a | Ireppedidrveds | The sattioncmste 80 suskpohe thnenobR-of Hw fondr n |

ng the nouth 50, as i | | ustrated. The shape of the bottom 51 and the cub

i c shape of tifetaimer 2ard de hiorers i4rte Hiredevedoring exstien Il dirgeblet iy
satisfy the above co d|t| ons. ' The toner conta i ner of the present i

nvent i on may Y& poE ifor ¥ eoﬁéﬂt vy Fh%aqq”;‘!t'a’r‘:thﬁ'?l 2Ot AN Y s§eBi ied,
because of the t.oner i sh i ng systemus i ng an a i r stream 1| n
pract i ce, the' \'f'éf r '“cﬂ"el ﬁ%’élstyisfﬁ" of the contai ner vvith its mouth facing
downwar d I§ natur al 3#”!‘% ﬁ?ﬁﬂ?v?sffaes%eciﬂvcecgr{fogbra[q o' FVtde ctsltoﬁndﬁl 3’0 nt.

To stab | y d i scharge’ 7 88m'vi 8 fraci ng

downvard and t oz Tk ferbify ABPUYed Yo se§'h%l|’\@|puﬁn8nerAst910Qﬁ LB Lpu

container, it is effective to incline the smaller dianeter portlonggzohl of
the side wal | Sihcll 84ed b \pamb BolPB0IRGT PR Kididg @ff dnke Bmgtted%tmbehm port

i on50. Thi si spart i cul ar | y des i rab | a when the toner conta i
ner i s soft amid abdsppskd in theaaekeimg The Anghal |év 8phetiwpave hie Sérneld in er

di ameter portion 52-1 and the section 50-1 of the nmouth 50 should preferab
| y be, but nottHe iimmert @grtmherabofitthé~Bagiegr 8es th dathoutrydBecteigneds, i snor e
preferab | y about 60 degrees to about 90 degrees. | n F1 G 15-1, the ang
| a B of e sneeslitjoned at theput ket picletofi timpdm hody 80 ahe i pahusleatarbairh
sides. In FIG 15-2, a snmller dianeter portion 52-2 has an angb ' 11S
EP2002r 1M 'StEtLFbeZ%'E“d 3 45l T ypyouttuiod 3degrA deserasughionstibeydbaifd an
ang | a823ma| er than 90 d rees at _the ot her is to be noted
that such a sma‘fciséit e %ﬁré‘f‘%rsuﬁg? NI ofdbe P egfé‘”ﬁe“%??it@& Wer

.the ent i re s Jc drﬁom {3 v!)f %ﬁe tlngr ?Qrttt&ekgp? Hyc&ntfonernc%ll’ndm/‘@ﬂ 1. aPhe a w

i th the present nven a sack

or toner stor i dé"IQ vBAY tutle 94] i @anﬁecﬁ:eﬂ t4 ‘L‘he%eqﬁ n®'seLOIUR 1 9&'%@%9&” Ion,
as stated earlier. The sack is designated re erence nuneral 2a in

FIGS. 16- hsand 4&ved, cddduii® f2-20 ber nRteskd haﬁe thifp Sy BONBId Qo i_pngs of
the present invention may even be one whose sack Is partly flexible and
partly rigid. Thectiont h fapend el reot Ivat@nmédtdt ke s rdhperithaubavherg t he
previously stated function should preferably be forned of a relatively
rigid materi al . ifteemedifar vt ohéhe donemicaedu iits12teX or Pedili eu lréyt cchai pumpr & sur e
introduced thereinto, i.e., has its volune sequentially reduced by suction
or sequential l ycam&wfé‘agwtﬂy fisnetionmyenghep g 1soicrateshat a remets pesritiohe
cubi ¢ shape, rreng oned earlier refers_to the shape of the container filled
with air. r AdvEf™gRS 0BT &PABE SR #h the soft toner container are as

foll . f h k h h
cgnt gy\ﬁer%@ano[)g gugsi%ﬁﬁf é'g'(f’)gg g'lt?%l l?ﬁltsé(a . ghe W?'%ﬁu%"g@%r'hs \t}ge af t es
al | ows am Lﬁ'&‘cmog uuﬁp EO COFI&I at% ﬁ; t?ﬁérm@eellvgppneg{rﬁé%% 'Alg?otﬁg

dropped from a opper own, an her ef or e causes foner rap i

Ly s i nki nghet QJ}ﬁfuu‘EQQL@ lthB&uctfSh Fube %gl‘hr{? %el&@?y tQbs a4 Patke | ng

t i mei s reduced) and contami nat i on ascr totoner i s mi
ni mi zed. TheukBErangiHedtdneRCoridubt NLOE FetRAnE rRM devyBgSsAger iThbab | a
to shocks and inpacts during delivery to a user. In addition, the storage
and r . 28 ' Helliverir f2s2@p2 dhHoamdpprdfepdblsubb aldsadens Closvmetines| lgoas not
need a shock absorbing material which would increase costs Further, after
the soft t2ner postigileer Thas beeartnptiaety dmde rvertbveite fpos it itdme wagparthe us
body, i t can be fol ded up i n an extrene | y 5 conpact configuration.
The user can therefore easily handle the toner conta i ner and can even
send i t by mmi | for arecyc 1 i ng purpose.: For a transportat i on
conpany, the | i ghtwe i ght, fo |l ded toner conta i ner i s easy to
transport, f | ex i bl a and therefore easy to hand | e, and i s prevented
from bei ng scratched or otherw se damaged. This is 10 successful to reduce
the transportation cost of enpty toner containers. A toner producing

i ndustry al so achi)eves cost reduction



because the toner container is reusable. In addition, we experi rrent.plﬂyEP 2002
confirmed that the residual toner and oth % contam nants coul d be renoved
nore easily fromthe flexible toner 15 container than fromthe hard toner
contai ner. The sack and nouth of the soft toner container should preferab f
y be produced i ndependent | y and then connected together fromthe
production standpoint, as stated earlier. - , The f I ex i b |l a sack may
be formed of a sheet of po I yester, 20 polyethyl ene, polyurethane,
pol ypropyl ene or nylon resin or paper wi th or wi thout a | ayer of
another mater i a | or even paper coated wi th'Y res i n. Wen the sack i
si npl enented as two res i n | ayers, the i nner ayer and outer | ayer
shou | d prefereyth 13 19 fog rf@aebfcoaaarnere?hwr tEﬁetoaPrsq%idur‘far 2rbsi"® and
nylon resin or sim lar resin, respectively. This 25 k i nd of sack does
not eas i | y Bi¥ERSHfen sub jected to e. ¢g. , pressure i, 11SEP
20D2 29 Further, a flexible mater,i q Q g I an n% mlayer
by vapor deposr tion of" ﬂ%’gfaéb?ﬂ a‘f’}H &' 5r!i‘f1| ¥t 8t 3(§teer?tpreas r(ﬁap'es W h é’t atr c
electricity. Ieth h S

st1 °% %%ﬁet? eﬁg)ggoﬁcrﬁgzsg’gﬁn%gndf ﬁ‘ge E%”‘ng

t he thickness ou d“pFe era

mor e pref egabl yanfe&%%gtggoutrhé@haﬁw%vw;h thalsghle H¥RwEE §8Sindet ehi ok

flexible materia to achi eve the ove advant ages derived from
flexibility whilgiap ®XeE8Id ¥RE Yeohbi Ruk | &Ktk &oRBY Rbhed i nwPUl dndaéRvdfsS
portion packed with the toner slackened and would thereby obstruct the
delivery of theit abethe déld vee§ tsetdivdr 3% ahtiwunetompfedsdiagpresentr feuvemtd on
may even be one have a sack and a mouth prepared separately and renovably
connect ed t oget ther .deAjeeny, siettich Sbef ex diblecai v infptehwret Bhecdtdenetashl | y
closed condition by, e.g., threaded gengagenent or insertion. For this
purpose, at |eabtuitdheenpbaitrpesfand ernveyeld tshwotthe davel eriall sechéon érnid or a
relatively thick, flexible material. The sack.is formed with an opening to
whi ch t he fout hthes dedives vi Feleedd and b‘?'l?du&%ndt‘-‘he 238k, a plurali ty of pieces

prepared beforehand tg forma presel ec shape dhe

heat sealing. Alter naﬂi“?/éluﬁ, '?AﬁéHsY%aﬁ i Bﬁg ‘éerryaf”@l Q’ 'é%yéa li"?gom a
group of plastrcs a err1essac y be formed b Xt rusio It
shoul d be not ed?'H "t°|f ‘8o etrmtson#ercﬂgorﬁ?%?r?re’rs%efed %fr?%agéﬁ?q'ﬁseoﬁ ?}gen may

even be one whogsg, fﬁekaadstn@réﬁorefdr%@s a8durBas téborrer'rew @pmeiat ed

earlier. r The or toner outlet portion my orrre of pol yet hyl ene,
pol ypropyl ene or sim hajpep| Aist f& OF thEkaher WHthendrhen BB&EAIahse Wetthe/el Y
rigid, its material should preferably be identical with or at |east simlar
to the matwri al ppdsenliei saekidm ior N edentba iyl atfileeilh i@ Badkyand rembutihubmar
body constituting the nouth is generally made up of a mating portion

capabl e of mati hgnesi ol | ed.mprtiehefhiced toeeets. a Thet sdakgi pdeftaroab keoduretditt ed
in the opening of the sack. Each of the two portions may have a particul ar
i nsi de di aneter aaharesawptuncwcara manngr @arte fiequee d by datms. vvr"‘ih?”tﬂh‘e 3pguet i on
assigned thereto. i r 11 SEP 2002 30 F1G _16-1 shows a specific

confi guration ofUthenFy§tem |'ﬁéPBrHreHd:%Fhr‘rﬁtkr"P@°f)6?'ﬁ"0‘f?”ﬁaa’|‘fd d st kA gy
portion B As sh mating portion A has nrnrde r .x reter
than the insi de(%gn%ﬁﬁ'fte'm? °6=f ehemfei"tpteirhﬂ‘eﬁ?ﬂrc’t %exﬁ’] f?n%h acdg 58?

enhanci ng ibecha%rﬁ oerg resmr SobRk 0¥ decﬂeuger%rg &h@r@d&r of This
structure Ts sim arI i ca fae he hard toner contai ner. desr red_
the mating port'rrewemd af éértreQQ:fQQ( erneé sh&ifediY the & e Pafl¥ srzex .laereenf i
guyed to be separab | from each ot er. Th'.i s configuration allows the

el astic menber Q‘Forﬁ'smzﬂ alorbb CdM. ?&&ﬁlcal@y,eﬂmqﬂhd’lgl HTBEdkaRg meadosteteasi |y
arranged in the mating portion an | ows the separable portions to be

i ndi vidual l'y repbaesdngheirt darsgedcksVthé ecehbérs poati dreotiorte wbrithiaemaning
structure or a screw structure, air-tightness is essential when the two
portions are corfeecéedhé opeeherut of the center portion. At the same time, the

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



1~ Tof i t the f i tt i ng port i on Bof the tubu | ar body to the¢ {sgef,2002
it is preferable to use, e.g., heat or Hasonl C wave in order to prevent
air fr oml eak i ngfromthe sack. F1'G 16-2 shows a spec i f i ¢
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 fromthe above-stated standpoint. F
| G 16-3 shows a spec i f i c devi cefor al | owi ng the ai r stream
toeas i | ydel i ver the toner fromthe toner conta i ner. As shown, the
open port i on of the sack 2a i s f i tted onthe f i tt i ng port i on B
of the 25 mouth. The open portion of the sack 2a includes portion D
having i r :31spapreqatstiee pentam Asghe ae'ét@abset apnt inued, 1th1e yaphph the| a |
to the surface of the f i tt i [ so that the toner eas i | vy
gathers at the cﬁBH'Wercf‘r‘?qE?%td&'E‘gﬁgg‘E 'thq\ @Prﬁéﬂfl {Péred2ushig H&T?%ﬁ D has

substantially the Salre, Ieng th as the fii B al though, it i.s open

to choice. 5 THE SbRe rSPr G5 Ui BE" a?er'gf’?ﬁ‘ﬁ gtrc’%{‘%pcp LR P tHé'shdFd
toner container A;te%hQMel |veftkwﬁ%r}tjrg t%ngr Ifr@tqgtq}ev\een t%és)rgcal pe ng bortl on

extend out fromf3 e position of ular body

and the fifting portimg éafma@amuéwlaxd%wemggyﬂe@w It Be %sc@%y'mhbody

10 The f | ange E may be hanged on a prese ect port |

a paper or plasiiferdré k8 Pralen. t oAl agidwnt atie Suet AGE pRfp LIRMHERPARE - thkn add
i ti on, thef I ange Eal | ows the contai ner to be eas i | y packed w

i th the toner dwnstitdttiion 2fNPLE. h8flBCway ”F eNampldl.isThe it i dneaingetweeABhebe app
f i ed to the hard toner container also. 15 As shommi n F 1 G 18, the
sack 2A may be twner condied 12 and hhendevs lopdugvsest isn i dfathpbbsssysead] Ust i ng
means 31 which passes only air therethrough. Wen the b | ow systemor the
comb i ned b | cﬂnféwdt%’ebtde|llmflgwpemﬁ|‘shm@&ﬂﬂ@1 SYW@r'Sr Edeing heashwigt |
excess alrflovvs ou} of the - wi ndow 31. Thi s al |
ows a i rlfo bethg b %él’s"'le"i emqptt fcrr égg add'fm génft ¢ S I PRLUWRCK 2a and

t hereby furth t abi di;sch d '
Loner - Furt hor .t he t g PoWaR SaCD g weatiti & Pl Bﬁean%aea#eocf the

toner * cont ai ner, g y1efd bgSODIAkAEhoR IS & Qﬁeeqﬁrgevr@guﬂekos‘&tmgen &

wi ndow 31 obvi ates occurrence al so over

toner conta i N@fe godz18 1RACKAdL ML Earﬁé"thﬁé”e{he & pump' 19 as%? r]agedscdzsgndzogz '

ns i de the conta i ner 2 adequate | y f ows out i ndow
Th i s air into the toner container 2 via an air outlet 19. Even when the

15 toner stays in the vicinity of the hole 15 in the form of a mass, air
sent into the toner container 2 loosens it and prevents it from
stopping the hole 15. Even cohered part of the toner is loosened 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 wali 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



al | ows the toner conta i ner 2 to be eff i ci ent | y packed i ggp
toner and protects the conta i ner 2 from%amage i nal owtenper tL em

i ronnent. - ' The wi ndow 31 or pressure X justing means may be inpl enmented
5 by the conb i nat i on of af i I mforned of porous f | uor i ne-conta i
ned resi nor si mi | ar synthet i c res i n, paper and ath i n neta I
f i I m The wi ndow 30 may be provided at any desired position of the

toner container 2 matching with, e.g.) the toner repl enishing system and
the nouth fac i ng upward or downward. The pressure ad just i ng neans i s
Si m | ar | y 10 applicable to the hard toner container. Various

nodi fi cations of the toner container in accordance with the present

i nvention will Hevdeyhiamen Kot eiusafdersysket, @usighavesHimstaenaronassagant a i

ner i ncl udi ng, a sgueez d port i, 6 on ad'oingpg a ?ortio .of the sack 2a
connected to t FEMHEHTRILES FeEretisal bl 2a5hBRs '8! oner "EoRtTRiAGY PRI ng a
plurality of sque zedtporjctabileonsd §§CJrg;cgednier n, tlhe s i de of the sack 2a.
The or each squ'é"@ %’Efrbgrfl on°53" prevents TRE" i g';}‘ﬁryof t he toner above it
frombeing transfer r ; t, ner ad
Jjoi ni ng the nout hﬁ%SE%regmh&ggﬁﬁehi Aﬁagﬁd%n‘fgg% g'éegxf%z‘tr@%ﬁ‘ﬁfﬁi ve

y 1 arge nessesyiqQfi gDdi6bed PRNRRIVLRErdinkrtdh1e WIANSTtHeORKHA i cdntdtnedNd
toner out | et are prevented from being stopped by the toner. F1 G 20

shows an enve ltPpge HedcrkBed OREY &dkadi iRCkelatTRnl t8MaALedbbYe t ¥ohelr | €X
i bl amter i al s havi ng substant i al | y the sane shape. The two f
| ex i bl a natemrienishihgsspstemc @fnabé edrdnenhedhveagdon, |ithgi £xcieptadigr t he
end 25 for formi ng the toner out | et, and then the nouth i s f i tted i
n the toner lapb | $céblR 200y3othegutdretr. rosieshdhvimgi syske®. Alsd, omrus2, a
hangi ng portion 56 formed wi th a ho | a 55 may be fornmed at the bottom of
the enve | ope-tachni¢al sehepepdevigeddpnabe Fengy, cagasrmsnitsent ppadsthotomr o
knob 57 may be fornmed on.fhe sjde of the sa 2a. The toner contai_ner shown
‘n FIG 2101 & gntsines ﬁhf/'edem uHned 6 H%l?apfﬁa?%h'ageﬁ&awwpt % ¥Re hang

[ toi 56 the kpob 57 held, b . _Thi ts the ft~i.hl

L ond "one i ooy epeppt R PR, ket kel (AT i R VB R
therein is ShOrandiRa A0l tive1c e DAY 06ROLL Ty S6e UostiEHNED 2T,
facilitates the conveyance of the toner con?al ner 2 pa(%{(e wth 18 t'Gner .

The sack 2a of §&y §PRET +&HLSh ifaBfig doWrarle iftOLdRRdoPlcollr §d, RS RRLAIEY OF
substantially transparent material to allow a person to easily determ ne

the amount of tedieh TRIERI AbAdnkNadpBLatiRkNt RidNGT othe®! ddsheed igseifidn. r epl aci ng
the container 12. 15 F 1 G 22 shows a toner conta i ner 40 i nc | ud i ng
a sack 421b6ornmed by tTre hewtr @aaineir afgthefprpséntasiveint Corf includesat FeastG 23
shows a toner conta i ner 40 whose sack 42 is forned of paper havi n1g sone
degree of hardnestwnandstoring) portiidn agd |a moktdh ar rfionkr kousdek poFtirarher Thek | G
24 shows a toner r conta i ner 40 i nc | ud i ng a sack 42 constant | y b i
ased by, e. g. Mouthshicludeg aptubsihan PeRkion ¢anabhelofiatd BE With anmensttre
cont ai ner showmn in FIG

24 runs out of toner, it roll p due to i.ts, own
resiliency and B3ebe e.ré‘éfllyngcﬂfl 'é?ﬁtgd'.s FeRreggtaiive °§n“g‘°2§‘-aéa‘37ﬁfwsﬁ'°rmd [

f i edtoner conta.i_ner,, 40 s i _mi ar..to the toner container of, FIG
15-2. As shown, \f%cgl?%r?grthgo%rteéil %Lésrly Jescrlbed mou%h connecta%le %o ohe end o#
20 the toner delivering means. In this sense, the elongate matter

should only be a relatively thin ciplumnar or tubular matter and is
not limited to the toner delivering means ;f 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



25 40 has a sack provided with a rectangular bottom One or two siquSEPém&
S E P 2002 34 of the sack are i nc | i ned by an ang | a of I ess than9
degrees re | at i ve to the sect i on of the tubu | ar body. The toner
conta i ner 40 wi th th i s configuration has desirable volume efficiency.
When an i nmage form ng apparatus repeats i mage format i on wi th 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 tofai I toful | y di
scharge the toner. To solve this problem the present invention uses neans
for allowing the toner container to preserve its original position as far
as possible (position preserving nmeans hereinafter). 10 Specifically, the

t oner cont ai nersa#h formem of @ Flegibpematdriel udds fiposi hdrdncqntesesrvi vap mavans 48
surrounding a sack 49. The position preserv i ng nmeans 48 may be fornmed of
re | at i ve | 8F Maguop Rolyethyleps, Pphyrservlens. Ratpethwigne iteppphthelasf and
may have any des i .red shape and structure so long as it can achieve the
expect ed functiBnsMEAR N 8" (HASKRAPErt | on preserv i ng means 48 shown
| nF1G 2511 has anfioxll ke e ol A ld OGS OO0 LB paGk, 45,y such

aconf i gurat i oni s onl yi

f i cat i ﬁ;‘ of irf bﬁa‘bof)ﬁe l:orﬁtd.ing? dQE§%g¥ Vltnhl&q.- m?ﬁ%ﬁ' ?Ps\(;crl?iargg\sgsmeichénism

surf aces. shown, the - , surfaces o e pos p erv 1 ng means
48 except for thu2absd fofCehe 40 lofadifalr @8réhm, f O tRAPRAE leohtNthel NEHIRRE A are
ho | ed except for the i r edge portions. | f des i red, the pos i t i on

pre~serv i ng neabs h@wy be sioftp ils eormettst 85 theSwsde | Eidrl €Re Wiohbr &ut letAl SO,
the position preserving neans nay be ar ranged i n the apparatus i n such a
manner as to sufpyberformiieg bne eadgd e sdmewdeil vdrli 6 médns bhemahamgimgrgarti on
shown in FIG 21-1 or 21-2 or i 1 1S EP 2002 35 the knob 57 shown in

FI G 21-3. Furt¥ebe aphéigabdptlicothepakayertdneg nepders shiye bestampl andein statas an
adhering nenber fitted on a suitable position of the sack and adhered to a
presel ect é8 por?t dRash PR cApiher BeURy. capabhe of grat i pp W Eh.cGngai #BE NEplfort ed

by th b ition, [ [ , ) ted t or ed I
ohe, depend i neF BROUIE4SE FACERR 8V6 ALY HESTTIPBH PREATRU! 1y nBAIE SGener a
| I y, a toner conta é ner %EOQ:l p grpferﬁb I%ytbe Facked.w % th agﬁgreap
amount of toner as' possibre becalle SR A" e EBATET AR I CER™ e %t
cientl'y St°£<§QrPéthE?{?%p%&?%@“Hmﬁ‘uée b QNG ‘%CH&.{? in Ome%{?lgﬁi_%n Bnd

great nunber of copies with a mninumfrequency of replacene wever,
shou | d the toasds REPlGRVE f8helRarRACKEO W { whi B LXEESSohtaiReRMBRUBLe OFf
toner, the advantages of the toner replenishing systemof the present
i nventi on Ms0ul dphssedt fifnvent tont Gara®bi @3fe, 1he MutG AR HIGE Bsh 3f Sl RSUtHf is
experinents to determ ne an anount of toner to be effect i ve | y packed
n a toner contaifmplesentddeby tahee tagnes | ycoigiai nbul avadodprthanedyvie b gimel¢ oner
repl eni shing system Assune that the packing density of the toner container
is produced by t¢bMldr hedy s aetiughian §9dwpreanseed fackbdnes the fiuashi qronkr
container 20 by the capac i ty (cm) of the conta i ner. The exper i nents
showed that whef@ k¥ pidthe figtad ronditiprwadrocessigectay B 9ffested eBndr cou
| d be stab | y_Y replenished, froma toner container;, whether it he hard or
Soft. at ali ") HRERIRRLFREE Pﬁ?yc‘b??t%i ARYPRIMG =P & i FhTﬁﬁfaH&h‘ﬁfﬁ It
shoul d be 0t ednl il 118l QASLS T8I ENLSHE: D% V5L 800k LN (RLLIENL, 35
nvent i oni s pract I cab 1 a even w1 tR other "‘pack i ng dens 70T T es
e. , the contact with, e.g., the nozzle or formed of a material and sized to

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.



r 11SEP200236 pack i ng dens i ty of 0. 7 g/cn8 shou | db&SEP 2002
regarded as the nost des i rab | a packing density. On the other hand, when
toner i s | eft at a hot env i ronnemt over a long period of tinme, it is
apt to formnasses. To determ ne the 5 cause of this occurrence, we
conducte‘thwo different series of exper i nents, as f ol | ows. Experinent
1 There Woi'e “Pf epRFEY £ FRdMCal 1t dE vamilvghekdedhbntdgrahiwivigh aa
di anet ertafer63tbriny pedtebght ofowdddr,MarANthagdCapaEt t ¥ordaillr 250 ¢fe and
i ncl udin ) / re upic, soft containers inplenmented by 100 ~t m
t hi ck fI%%B%%sﬁgré%s%qc%%ie&elgnge SFepdT{/EEhY | TRE aFFPEHHF P ST frBdice each
sof t confapPHerprepasackserratel by ank| demyabhe abovecstieebgedd aadd/gi d nout h
menber fogvied 9f cfrrl syY&iing Lot a i a i ter of 14 wer e
we | ded to gt her. 15 Each%sgftg%gn?gp%\ég%eﬂgba e?qslcl]ﬁ%% 56t f%?ﬁﬁﬁﬁg%ne one s
i de wasP¥HO0 WPy SAFETHTY Y e aFl §6FR oA .nets éschrefrebpacked, in a
nor mal t enpenetturte RtneOITRLY, cMiskd bAQ: €l nEOlgl ér@éﬁ&ecﬁ‘éﬂgéfemeﬁf rom

a flow

Ri coh Co.. ,, . havi aJselatively lqw nelting point, i. e. ~,°

start tecr’r]i)elrna%l%%rlgnof .a SU?J%Qec’nﬁfec%’bttatmfr é’léhd”s&ﬁc’t‘ﬁﬁf‘asﬁech’éﬁf@lé‘ach 20
wer e thelr™®&al ed by caps. Specifically, air inside each soft container was
sucked by vacu of,,1.50 rt ~by use of . ozzl e having .a | _ength of 60 mMm
and a d i amet ng 81‘}%” : %eﬂ%zirﬁ aé{a\'/\gasbf‘ e ﬁ%%tg'g’(f 59°‘%159300 nesh
filter fo f rQus stain el. After ?agl: .. C j ner had
been ad j%ugagaptbggg ag‘gé ? ‘f’lédjdge:éﬁ?%l%hgr'fghsaeisy y 9%?{1”32@%%3%% i on, it

was sea lyed by, @ ¢Ab thBCtuRRG4r InRY RN dyskim @ whh& GRABLAS ther 1 ~1 1
S E P 2002 37 was determ ned by dividing the amount of toner (g) by the

vol une of + i@ af M3 N EhDIBAe DY ordi@Por The dREEIdTHARI Ad1@ Mdulise of the
conta i ner seal ed wi th a cap, the conta i ner was sunk i n water, and
the resu s$tducturg change i n the | eve I of the surface of the water was
measured. 5 By the above procedure, the glass bottle (sanple a% with a pack
i ng dens i ty bf iG. esserdriel swith gomttengr mep ! ¢nighpng systymwfi thh a pack i
ng dens i ty of 0. 4, another soft conta i ner f]%aerrp | ac).,wi th a pack i
ng dens i PE8§Feat iovem cardasfHeIRs! | CiPacsrEsPs crsrdEsdiimet FdYw i th a

pack i ng density of 0. 67 were.prepared. How.the toner coher when st ored
Bt 10 a {ehpEralilfe BT SEUCNEY 'dBTor MBS B BHERT B YRE FOGTS sanpl es ~d
To determ__ne a.de 0 es 1..on, m Gam and a mneta |
meshes were 8 cg(':?grég%e‘g\eg&%ﬁ?’?o%e# 'ﬁ’/gs?fgﬂ‘t% g“r? utlﬂga%ﬁg a%d'rreeg%' 'aﬁgepassed
through the, RS alacknd PLai30r aECL2NURe b IFRASWAE ol {2y AFRWIhSe Rk dCOher ed
toner left. The anounts of residual toner each were 15 mul ti pl i ed by
a prese | opetredteqnrst Ptonendi ddmar gabind tRer@bytiher sdywsofhet iunestl | t i ng
products to the tota I amount of toner was determi ned to be the degree of
cohes i omeéBia!. téner €& 6 lgft Ot $he heondegreeesndfbecabies theoterdet erm i ned
by the above procedure. As shown, the sanp | es trd, i . e. , soft conta i
ners cause&oztaminatefegheci nsfideAfedhe apRararushangeascqrdance wathy shet hout
regard to the durat i on of storage. By contrast, the glass bottle or
sanpl e a CEESEY | PCntbpRr 10O TATHRE FOrhieq ShEFeY b’éf"i Wifhof MECARNSAd nakes t he
measur ene i npossi ble...The soft contai ner I oupd,to only slightly
expand. durPRGPLTERiaE 58 Mheiged § R BERE FoaUbul £/88u) Gn8MWYe S

the nozzle and further enhancing the tight contact thereof. This

implements the processed tubular body as distinguished froma simple

tubular body. This mechanism is simiclarly applicable to the

connection of the other parts included in the delivery path. As for

the system A, the tight contact enhancing mechanism is dispesed in

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



Experiment 2 There were prepared three glass bottles identical wwth the g |
ass bott | a of Exper i nment 1 and three soft conta i ners i dent4i1 SEPI2008
i th the soft containers of Experinment 1. The glass bottles and soft 5
conta i ners each were packed wi th 100 g of toner to a pack i ng dens i
ty of 0.4 by the sane nethod as in Experinent 1. Thereafter, all the sanp |
es were sea | ed wi th caps. Such two k i nds of sanp | es were stored at
tenperatures of 50, 45 and 40 i n order to determi ne the cohes i on states
of toner. The cohesion states were neasured by penetration 10 as prescri bed
by JI'S (Japanese Industri al Standards) K-2207, i.e., by dropp i ng a need |
a onto a prese.l ected %QHUE{“ f toner. after storggoe $0.as to rm ne

the degree of penet Fat’ & TSR EMOES BEREEF Tholtea Ip§ &cri bed

by JI S K-2207; d f trat 15
FYG 27 plots Che Tes tﬁ{lay olagxégr%vﬁre%t%ge ?mlzg\tlj%g{ ggp%r S#E,HO tgrergcgr gfulfgnof

50C. In FIG 2Zonqgkeriskfe %ﬁa@&tslﬁ%geﬁe@nﬂ«é Redrifi 04 439 ROLH FRe8NT,

soft containers, respectively. As'fo ass t oner

coher i ng on t:heth% ho?ﬂ%epﬂcfwﬂgdh\ﬂ*ﬂﬁsa &ubuﬂa?res{rh%tﬁi?ért of the exper |
ment and coheres far nore not i ceab | y than toner 20 stored in the soft
containers in 120 holhs tight sohrrdesntdiunvias mdchanfauntl 1abe idesc id@petoat ur es
of 40C and 45C. As stated above, when a glass bottle packed with toner and
sea | ed was sispeeifiaal by lani thghassmpéien thet itthés aroamgedséguthet tibwal |y
coheres wi th the al apse of t i me. Thi s i s presumab | y because when
ai r 25 insidéo¢he glass bottle expands due to the rise of t enperature,

1 1S EP 2002 :39 pressure inside the bottle rises because the inner

peri phery of the bot M8 §'ast iprethert EdrByeh iRdhe fREer BPduAd ek absor b

t he expansi on, usi.ng the toner to cphere. This m cu en th a soft
toner conta i ﬁ‘é? Wéﬁ hasy be{f)?p‘gerf‘&é with refrsepes G¥ﬁ§ ‘{ev fe © fﬁ1 '‘fo 5

the maxi " CaR\%ﬁﬂa Y E&g\.ﬁtd Sra‘eqrI ra? ebg‘bfgo(r)' gq:fbyn fellaes IC anc}¥lexrcli>eal %Wt Of

t he above,” t he 'sac ner COMtainer may rov |

the prey i ous n'otyarsrt-%t:ﬁgea%rlgs%gt@rﬁg JodSiude Qg CongérmeéB@é tmaft'egraelt hig S k' nd

of counterneasure, we experinentally determ ne Itions capa

causing a mni Migbpf b UAREke SHHR Bshet Ntd NEakS OF Forl Ox&PNE A8 mdyObE RRBE &F
despite tenperature elevation. Assunme that the soft toner container has a
_maxi num capaci tfpapeXyuricdtahng Be stianelr gaeked rubbert Srefemnt asd foekpOERUP | €s
a capac i ty of Ctoner after seal i ng, and that a i r occup i es a capac
i ty Cai r i m n@eersed riotedi rcpateeableaemd Rdveng Hilgh depevey oscurrefenatd ewas
successful |y obvi ated when the toner 15 container was packed with the toner
in the foldow rr@ Teaditeiloar eqseidr)contct Tearrdrhhee lachi g mempey witlh. eg.x (Ca i
ry (1) " I t i s to he noted that the max i numcapac i ty of the toner 20
conta i ner ref thgr nzzle: o capac i ty wh i ch the conta i ner has when

expanded to its naxi g:il\%l% 249 t gﬁéagﬁmt of thfﬂrtmg?nev\r}\mcgnt a%gr%?g%@t lrolg

easily rreasured |n t of a

conta i ner | SURKr tmg%pgﬁpr%co‘ﬂ the/t Ml b B de id £lt e%CLrlrptHe tq{i: ol &F b?&y s to

t he sum of the capac i presen Ween oner

packed i n 25 trh\etﬁufé“&af"ée”efheaélﬂa skfe m\éﬂ%&”@h&fldapr%l?@&%|‘9’f53ef§dﬁeh€dtt%”ﬁ{e i's
absent. r 40 '1 1 S E P 2002 This capacity is calculated by subtracting

the capacety ocicipt eskriphddie of oftey tlib@rart bedyt ot Whert apacid ynagé dfheigiel ed
cont ai ner The

flexible sponge which is apt to make the insertion of, e. g., the nozzle
difficult, it is desirable to adhere a filmas 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,



capacity occupied by the toner is calculated by dividing the weight of the
toner by the true specific gravity of the toner. 5 1 n the above{rt SEPaig?
on (1) , 0. 1 may be regarded as a margizzn of a space against the
variation of pressure in the toner container ascribable to tenperature

el evation. Specifically, the variation of pressure and that of vo | une
ascr i bab | ato the var i at i on of tenperature in the toner container
are' derived fromthe rule of PV/ T = constant 10 where P, Vand T
respectively denote pressure) volune, and absolute tenperature. The gl ass
bottles used in the previously described experinents are considered to
belong to a systemin which volune V is constant. Assunme that a

hermetical |y s€afedtBf #4832 ot thethed ecntgrtteahanaiseUipshamivd 2 tvat sares

t enperature and pre?s re are, 15 Eespectivel.y 280 and P1 at the tine of
packi ng and 50&°a%d' PYe(TRBERMAT) < 40T PREVENTIRE dPe depradecm TRRN Net héven hol ds
an equation of P2/PlL = 1.10 Li kewi se, if the maxinumte rature and
nmaxi num pressu?"ge'éit ° A9 l§n§r°f’§,xaT’?\le|§n iSHEEEr RS D asthﬁﬁléaﬁngftﬁe BIRsdf © P3/ P1
= 1. 068. ' That [_s,,4de r [ I i.-opn.causes.a i .r i ns i_de the
toner conta i RErYo'%% gg?rp’?eté“gg?t%% 'tng\rélg%S ;t'%ﬁg %?“Z‘SSB%'W sTY K§P10 %

at 50C PresumBelr ding! DABLR e (NQ LARCE. LS GALSRYf&) cohere by both of

tenperature el evati on and pressure el evation ascribable thereto. On the
other hand, the soft ReOE! i ngRRARIGEENS-RERd §0451 €S rhsk Pc RENNI DG PorfregySt em
in which pressure P is constant. Pressure 25 i ns i de the toner conta i
ner effects thaithrme €Xts ¥ ihtergettimgt duhCoibed dovBe§ the openilngSoE tRe 2002
41 nost when tenperature i s 50C, as determ ned by the prey i ous | vy
stated exper i twbata. bdther eboste tutirfg thepsght uwetacts eBMbcahg treehaniismme of
pack i ng and 50C (max i nun) at the.,t i nme of storage, then the toner can
be prevented fForfesthdyi igewhldis prlesauld intet sretceanhadtier atepniang!s 6
constant over the tenperature d i fference of 30C. Spec i f i cal | vy,
assuni nglQ hat 95r @9sereepsi nld ithie ‘%%é"f'c?fﬁ‘ert%rﬁ'asf'%é‘i?m‘?e"s 20om@dit , and

that tenperature and yo une e respect ] ve | 20C an at the t i ne
of " pack T ng. aRTSBTRE HtinoBE okl SrSmaly SE e Ut eETse Soreagu f Rdn

t here holds an equation of V2/V?' =.1.102. 1t fq)l that, if the.yol.unme 10
of the conta ndrouer Soamar gL TignT $onisst | L0 S ReeneHe L UN 81 ai 1
existing in tNeeRRbalBRe, LILH RECRSYI Lol AL 0RNISERL BAR B (stance
_tenperature el evation has no influence on the toner and prevents the toner
from coher i ngs FherRf pgsiptbe va | ue of 0. 1 i nc | uded i n the
relation (1) refers to 1/10. 15 Further, it was experinmentally determ ned
that the psesent invewt sidwnwas FCE.036+Y aelaahelart ovdred] auw trgnpailLatayie
fixing ability of toner that is the internal thermal characteristic of
toner. For exam®zeee afsungs di theway Heevif ntted ¢ dhe stiarumitee apliradt surefaae ofhi ch
the toner nelts or softens is as |ow as about 85C, i.e., toner with a 20 |
ow t enper at ur e hejebastiggemiper 29. | The covare4Hégraapalpie ebresommodatior the i s k
i nd of toner was found to depend on the kind of a toner container nore ,,
than the degree® '3t toMEEPYN 281aG has 2t Dhight bhamadissr e shie &' amsharythagy
contrast, toner_hav, i ng a | .qw start tenperature of,105C .qr ahov
epended’ on’ ¢ et pLEsT 2 2epbve 2O ohaR e 1 REE % Pemiars 20 A HitRLd "2
presumabl ¥Ore| acto(\a’/%rtﬂ,t‘&ee ﬁ%ttertmtSSLQI%ﬁg-f\M‘%pr ?at!l %WlBQWSFd""taHQ et:hereby

further insures tight contact.

|f desired, two elastic memE;ers 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



(I 1 1S EP 2002 4? fixing ability coheres~nore easily than other
toner. The toner conta i ner of the present I nvent i on may store 88§ 2002
nd of toner app | i cab | ato an a | ectf#dphotograph i c i mage formi ng
process) e, g, , a one-i ngred i ent type or a two-i ngred i ent type toner
wh i chi s magnet i ¢ or nonmagnet i c. The toner cons i sts of, e. g. ,
styrene res i n, po 1l yester resi nor si m 1 ar bi nder resi n and a
col or i ng agent wi th or without the addition of a charge control agent
and other additives. As for a one-ingredient type magnetic toner, a
ferrite- or magnetite-based nmagnetic material is additionally added. For
fullcolor inmage formation, black toner, cyan toner, nmagenta toner and

yel | ow t oner eawhnarde witr edch mthepar Asoureathatotler toomstt abmierineThe sifze of
such toner containers and the anount of toner to be stored in each

cont ai ner are sandt ety eddjugstedhe rearavmstii g afetls itonet. o Tlen. kied votfumgn

i mage form ng process The toner may be usual black toner or color toner. A
one-i ngr edi ent ¥fyPE tRFECOBEMITSE deatIaspacrbrrnys ﬂév@eo‘ff’”arlv'attéﬁts'ltsnage i

f i ti s attr ed by .the deve ro | t he devel op
section nore t 3257'" I 52’5 ?Haﬁeﬁéeegisaﬂ?%tm"?m T &ag?h?soﬁéfhtWQFéfWe

shoul d prez‘.,erabrioyc Q?%’b ré&h’: 'ﬁweg%é%&eg[)%l ﬁyﬂreap 9 froml1l.55 to 1.75. A

t wo- i ngr edi ent ype era ave rue specific gravity of

1.1 to 1.3. Wen tongsan -1 hgcaboyethsye p%B‘??lJ'c%ngf&Mf'artYod z,rsﬁ’ﬁ&kﬂ’@l inr

the toner conta i ner of the present i nvent i I nks
i n the conta ieR@ki¥Wmembdt.2 Mhbulal HIHRLOERGWA rri F%S.' 1 $11 hawatﬁ\%ﬁ%ér . Th
i s successfu | | y reduces the capacity of the container and therefore the
size of the cont dsgelr.cTomen) apptd Gabie t Dhd BRod IABEIC §OMisah NBhe Plout Nt
present i nvent i on has a vo | unme nmean part i ¢l asi zeof 4. 0 ,um
to 12. 0 a m prEfleran knyulmr Olastidcnmenbdr. 39 intervanePasdtweert the & lastizes |
ess than 4. 0 ~c mwou | d bring about problens in imge transferring and
cl eani ng $feps memben, 11apBibe@(Af 4ad fidlel beoreng odbledl dpnerand Pas td dloée siizes
greater than 12.0 a mwould make it difficult to maintain the resolution of
an image high. wEhending gA H@fdireﬁtrmﬁ 'I" Wi ch "rh&g@%zz £ht! V& lrnserfﬁedrrea part

i c |l es s i of toner houI e 9. 0.~t mor. ess
Specific parti c?’bJ 5?’2%“& g ?b“spne IIFC%?bﬂ aso? ¢ ém’i)treés[@nt
invention are ag It i asi ze

I
of 7. 5 am the| 'rﬁ%lt Smaf” r Eﬁ%grﬂp'ﬁr‘i'af"e?r 'Dg °8a5 m Or beI owis 18
96 of the total nuTbelff yRARLLALER Wlihged:ds .\rﬁqut% Fdpbonarty 1ic 1 es

of 7. 0 ,~t mbr above I s % of the tota | amount toner wi th
a vo | umasmeant paMellyl céntlac®s StHe Zﬁnt.ﬂfargelﬂitlg rﬁgmbtehESﬂLHmeEoo‘fhef abo¥e part
i cl esof 4. 0 ~t mor bel owi s 15 %of the tota |I nunbe r of part i c
| es wh i | a thelaon tghtiveef theudjlampesrts D1 aand BB ofhis, Goap Idowi thboe | S
2. 0 'o of the total weight. The nunber of particles and wei ght nean
particle size welstisasobed 2By resl igsCodbutde diA-2ightastralbkerd.r omutoat ter.
15 A nmethod of packing the toner container of the present invention wth
toner will be d¥&threaorrcel has removetta omethnd@nanrobtai ner da the) agpuber any
one of convent i ona | nmethods i nc | ud i ng one taught i n Japanese

Pat ent Lai d- Opef WbFr"l?é‘PF'meG"‘m@sS@fgmea pw*medtﬂsﬁr& pozzle Ty iggscr i
bed wi t refer nce ck i

and an a %% suE egns ﬂ"et []?Jz'e2|€21 ar eni‘eegf)%sg(t'c me\V‘Ee" r}(}é ?'sﬁs %P8y 1ih'e °5Z??No
t hrough bores f?{ medgi, Pe qe@%ﬁ{?{?htm{] ?{:‘?“P%Ieestlo ggﬁert Q@pos?@?@ $1 and

62 has been f i tted i n e nout oner con

Subsequently, a+RORMREL 16531 heldudeghdqgn a toner packing machi ne and a suction
punp 64 are connected to the tubes 61 and 62, respectively. 251 nthi s

cond i t i on, the suglgi 1972 RUBWs GActhes SRRN AlE£dohHi RAGKi dnhen WBNER the 44
11SEp 2002

t#ner outlet 13-1 of the toner container 2 has a diameter D3 smaller

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



container with toner. By sucking air out of the container with the suction
punp 64, it is possible to stably and deng Lgly pack the container vi118EFo

wi t hout any space occurring in the contain In the case of the hard toner
container, the toner fromthe 5 hopper 63 drops i ntoai r ex i st i ngi
n the contai ner. As aresul t, ai r ex i sts between toner part i c |
es and prevents themfromrap i d 1 y s i nki ng. This is apt to increase
t he packing time and contam nate the toner. The soft toner container is
free fromthis problem because it is substantially evacuated before

packi ng. Moreover, even when the 10 toner dropping fromthe hopper 63 stops

the inlet of the soft toner conta i ner, pressure can be app | i ed to the
toner v i a the!prsticeenbes 26 4sstrrmedrizs toyr|slgdserpst hbl ussrasied: | Whepo | |
ows that wh i | a the har d contal er needs suct i on at the t i of
pack i ng, the $67%!asE5ht FeMPere 2P £ °HP§’dp?5‘tb ah’iﬁq °t 948 SUF £5 2 At

anmount of toner w i thout any suct i 15 _t he tong€a11

cont ai ner packéd 5% 267 e 1 3itel© rss%éaﬁié&°%y s%ma gﬂb of Fedioze

earlier. Exanpl t he esent | nve~ 1], b Scri he e | nafter
a | though they' 88 Ih'b nl°z£)re Slﬁ H’s‘emt'querrf\tévIo {hﬁvgﬁ? if °8npa'ne TheEy anp

lal pert@ i aﬁtQtérh93CsQHmlér Ak ! thgnlmg‘tkh? glV %¥y§$°'5%‘er 20

repl eni shi ng system of the present invention an hard toner contai ner
including the nouth psomdediWFid 11, tigBtevenbttacts I8BH@BCA FPofREHAHE, SM
Exanpl e 1 proves that when an air punp or air sending nmeans i s operated,
the resulting sidgeamy i made ofiGt fidhl 32 flerimed ati 8h taciede 3201 dhadlérsd arbinotzr and

t hat when the packing density 25 of the container is 0.7 g/cm- or less, the
amount of resi disabmdldeerthan th4Sength § & he2902 26rabe Thefti ImB2 he fobredai ner
at the end of delivery is particularly smal I. F 1 G 29 shows a spec i f i
c arrangenent fir thxedastic mgm@(aﬁ@) with the gentshovinite el ardRahgdieming

i ncludes the nozzle 11 shown in FIGS. 3-1 5 and 3-2. The toner outlet
portion 1800f tWehnEye,center ﬁﬁsthantqu.%lat atn’»et er beseamﬁeaﬁas 'dyt‘l’ﬁ"@kness

of 0.5 mm The air inlet portio 8|ssaced ton et ortlon
16 by "a gap o avThHﬁf%a Hﬁssadt@ﬂt ?’htzﬁeﬁasf g ghes Aﬁ@na’aé iergh 3%
anmeter o m. e _t.aner n r i

def or mabl e and %qeoen%' 5 %ch g%ltfhth;ene!aﬂ'g "{gﬁge ZEbgy%&S% gf llegg E)ér_y

toner condu i of:l'%hé uppér 'elésttm meﬁmgr I26yang0%§9toq=dtﬂeol$m gthé mtetnt?e t oner

outlet portion 16. The toner .. conduit 12 Is 000 mmlong and provi ded
with a differengg arB hitvebidyidbet iex8 t 9br %leeheéa@een i is oppos i to
ends. The other end of the toner con it 12i s f i xedi np | ace above

a beaker G6 set on anF{ds. elxeatimni s 2ba4damms. 613-( D202 {dchathew adE)er
available fromA &D). The ai r punp 10i s ai r-t i ght | y connected to
one end of the epdcific¢ nbetigpoaticnrpflheyight fcbekadil enhanbingreechagi sm i4wsi de
di,aneter of 5 nmand forned of EPDM The a i r punp 10 was i np | enented
by a d i aphrag#hewn, Wn@'%‘ttﬁﬂ'ﬁmh?m%ﬁ ri&t @phemented bw/awpﬁck'@swahe( fedte
nane) avai table from20 Sh i nne i ectr i not shown, i

s connected to Pf‘lé %ateﬁrpijﬁbeeltoh?"d ”éraﬂérdetsbr"tf’o‘?’t'tdrtalathghﬁjgfaétt'ﬁﬁ‘e%%f
i nterval of suc er, contain n
bost 11 oned wit hEP 08 AATH FAGMRg HSnARRITLhaT Con bl Ly peS FE RS sppw 1.
The nout h has an t
body w i t%bu an i 9'1‘@8 10% IZ%Jd}éamét é?toov%r@hnn pgfr'uﬁh% gmfa{q]g s?'ﬂﬁogs SHQ ove
the outlet. U ef Hf’ﬁi@s. 13-1 and 13-2. |f desurec{, a plurality of elastic members

26 may be fitted on the tubular bédy 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



~ 1S E P 2002 46 sponge formed with two slits and having a thickness of 10
rrmand a diameter of 22 nmis fitted in the nmouth and adhered to Yhesgprgm
per i phery of the mouth to p | ay the r&dl a of the t 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 is 12 rtmlong. The nozzle 11 is
inserted into the tone container 2 via the sponge such that the ho I a 15
of theai r i nl et port i on 18 i s pos i t i oned in the container 2.
The toner container 2 has a hard colummar conf i gurat i on forned of dense
po | yethy I ene and hav i ng a th i ckness of 10 1 nmm an outside dianeter
of 65 mm and a capacity of 210 cc. | n the above cond i t i on, the ai r
punmp 10 i s operalend tHe thehel frowereakhgg.t 0Bgdciffi @Iy he nt Betorcfogliadtiion 2 to
t he beaker 66 until toner de | i very fromthe contai ner 2 ends. The we i
ght of toner tehosfénfed tid-the demkedl 66 adbasredfetrsthedtobyr toheldtaof dhee 60 |
n order to determ ne 15 the anount of residual toner left in the toner
contai ner 2. |tone tontadnaotZed Ahabowrhén & IR r14plnphd orase it Intseprdssedent |
y dr i ven for 1 second at the intervals of 5 seconds. More specifically,
there were preﬁaﬁﬁﬁtfﬂVEShaﬁéﬁ3codﬁa§M%ws”2Fﬂ@sﬁét% ﬁhvé“ﬂzyeﬁdvmﬂmﬁg pack

i ng dens i t i es /cnﬁ% of O, i 20 0.8 ans B Toner
was i nt rocﬁjced f‘ﬁt*t?”@é(ﬂ?” Bfﬂ"‘o{l hb VZch'%%tB? 55'35)[3(5{% A9 2aresuffindBe)

t ed 1 t 1 f t
ot ad by wailsry§ s bsraé'de"hﬁ‘ T T R o e e N
d. Th b t t | t 25 t
oteriar {mo) e shAREng MR S 3%”53'2 B it contr ol Mg @ 2 M o2

47 agent, and an addthe ab'ov¥%h@9‘9 o dea03d Raf BE RhEY osfurer%Q?S aQLmitnhﬁ part
i cl es. Thi s ki nd of toner i s extens1 vel y used wi th al aser

pr i nter PC LASERaaPuidhanaidyahhe ofr &@mpl £0hAGacest iy Bheopudekt naet
described with reference to FIG 29 was 5 conducted with each of the above
t oner coni@i nercgnfer dhaht aheet GOdedibieiand 2 seahht wae ahsbBBreaséhy breaks i n
each of horizontal and vertical directions and then connected to the nozzle
11. The experi mbatather @sut tes 1pr oy eichsehted dwen thieehulithart bedyr 18ont Hi rier 2

and bal ance 65'were | ocated at renote positions with a 10 difference in
| evel of 300 mAsseshier Vt'GbIH”BeGCdTEW #baleghy ﬁmtt%bedmframa#@reé teghehe pos

i t i on above th ba |l ante 65 v i a the f | ex | a toner nd t.
?et of the tubular body The shoulder 13 may be #ereé: %#e

tubular body 13 such that the tip of the nozzle 11 abuts against 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 sealingrthe opqning of the tubular body
to be fitted thereto. For this puéﬁose, 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,



As F1G 30 indicates, when the packing density of the toner container 2
exceeds 0.7 g/cnB, the amount of residual toner left in 15 the ton¢n SEP 2002
container 2 at the end of delivery irmgreases. It will therefore be seen
that if the packing density is 0.7 g/cnB or |less, the toner can be stably
delivered to the devel oping section 1, FIG 1, and the anount of residual
toner can be mnimzed or practically ' Y reduced to zero. Thi s f tees
the user fromneed | ess expenses. | n FI G 20 30, the anpbunts of residual
toner appear to be substantial because they are conpared with each other.
In practice, the anmount of residual toner can be further reduced if, e.g.,
the container 2 is tapered, as stated previously. This was confirned by
experi ment ghe EXMHcdntaider 2 $nd|udehtilesst & mbuth OPL &R Jtied forEXanm | a 1,
but uses the 25 conbi ned bl ow and suction type toner replenishing system

i ncludi ng 501 albc%tbmB12@083 AS8i dehviea IS B2t cdnn@Bt iHEMthe foUthG0 a1k 5J19Ws a spec |
f I c ar r angenent used to conduct experinments with Exanple 2. As shown,

t he sucti o8iporTheafoutiné0bbena geenpord3Bl-1Fdyvifg aGraxwasn dicimeeet eshltlert he end of
one toner condu i t of Exanp | a 1 whi | athe de |l i very port of the
punp 30 waghemnhegt mek imyms di Apeterheaf ttheerbogdemiuSi &lthHvehbeaktera66 was pos
i t i oned be | owthe end of the toner condu i t extend i ng formthe de |
i very port YOV RECHE NS HDtativhe GRRT BN trefoEnte S8R Q R FSien t he beaker 66
was neasured by the electroni,c bal ance 65. The 3 ,u mfjilter 26 having a

di aneter of'? Wﬁﬁﬁgeﬁﬂﬁé?’éaﬁ"&aﬁ%ﬁ Bb E3TS bR pf’Ff‘é"’t”og?e't] @ddptdrRer 2 as

t he pressur kAISLL R 0, . t condi tions, Exanple
2 is ident F@aﬂ“g\‘fmﬁfﬁyé%ﬁglgﬁgéﬁpg?* {ha}pggg fﬁg}bo%w %ﬁa ﬁhoe %ul?rlrf) 30 was i
nterm tte dgd f - Sec he, i l.s nds until
t he toner %@Fhéﬁygﬁ g\r‘ﬁﬁ??\ecgbgakenrggc%nrsiqga(it}petr?e?o Z&Ké’ﬁ%éé%.o 'II' egn,§s tsﬁgarmunt of
res i dua lsat088f the &dblovd Scdndit itdns. toner conta i ner 2 was ca | cu | ated.
The exper i nment showed that the conbined bl ow and suction type toner

repl eni shi ng systiémtwasr ebfitedihet of tA& pFefant3Aventiichataghe pdienidra@ packi ng
density of the toner container 2 decreases below 0.7 g/cm, the anount of
residual toreticdidyploy decizadesly, 20asExdaspred,a Bdause i oflethe i tamrl wi th
Exanp | a 1 except that i t used the soft toner container. The soft toner
cont ai ner X eRaenishiagievptefpus ingnheed sbyean 1! maradt iceckhshvest scaflor med of
po | yethy I ene and ny | on, and a pouth or _tubu | ar body fornmed of po |
yethy | ene®stheh BEéheociﬂ”tP”&’ %Tt%t hes Saeh fRfd needowamid 't matyidler

Eg][![ p[]gir_]gr O%n&fq@o}t?&fg@?i\ﬁ%Sf,r%mltjglgrééé‘Eyhg tpggntQUthla sgabslr;/a leSC grgtehe above

the toner with an air stream via the mouth facing downward and to
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 §O—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 smaller diameter portion 52-1 is the same at both

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



2 As shown, the toner conta i ner 2 has a rectangu | ar bottoms i zed 1 10
nm | ongitudinally and 80 mmlaterally and has its sides inclined by 1aEP 2002
angl e of about 60 degrees relative 40 the section of the nouth. The toner
contai ner 2i s 130 m hi gh and provi ded wi th a capac i ty of 5
about 700 cc. The toner container 2 is foldable at the bottom and fol dabl e
vertically at the centers of two sides. More spec i f i call vy, the sack
of the toner conta i ner 2 was produced by we | d i ng the edges of four
sheets sucly { Ratagol® OB cesNB ore B7EL LAE aRXPRCGL €G 2CHHA lile€ tBHIBPE. The f i
tt i ng port i on of the nmouth or 10 tubul ar body fornmed of polyethylene is
formed W t Begrdeassagmehattidrgsbded | | ANMBL &S bef ndtbdnmbhatlRachat smalngrport i on
of the mouth i s i np | enented as a 10 mm | ong bore having an inside

di anet er ofii @& tempodtétmdnes spohge: (EYEROrTdd STer thadet mane)deanadil| abl e from
Bridgestone Corp.) with a 25 ~ mthick polyethylene terephthalate film
adhered théReto 15 i s f i tted on the wa | | of the above bore by a two-s
i ded adhes i ve _tape $5000N (trade nane) ava i | ab |l a fromNi tto Denko
Corp. ) . The urdhp&eét$pBRyECTta iter And t IFPEk vakl th? 8UFTRET MIVERE '@ ci rcul ar

shape havin iameter of 22 mm Two 12 mmlong slits are forpned in the
ur et hane sdgﬁg@j&érﬂf ??ﬁsérasgg‘fx'géﬁﬁa%ﬂép%t' ?WgeﬁﬁPéT'°§ta'§na ékﬁjﬁe of about
20 90 degrees,. Six toner ntapners 2 r espectively c itth toner
app | i calf°Fth ¥ B" ?aggﬂetﬁr Ip?'%l'tog'r sle_cﬂgﬁ?e °§I5t| if)'e'avaﬁl% FS’%BVY'I a fromR

i coh Co. Lldod;ghdteRAGK the 1dFEEIR eI nuUmeta €82 Qb PiGs4 1611 and Ps-H, @.is/, 0. 8
and 0. 9, respect i-ve 1 y. The pack i ng dens i ty i s produced by di v i

d i ng the tamBenhorda @hat 0BRE RAGCKedn r aj

maxi mum vol une (cc 11SEP ZoognéS% %c{‘m?%tgé%oorftcgiﬂ%ergé.er% El}{\éﬁ pgcrzlki ng
density is ™YfTYCUPE £%° dERFeVRAK LR RaTslyoftexidherandoprarherrigidecfise
vibration GaneRtedpeceasidey mhbParie@dehd Malel G toddh ibHI hvid 3z19@%r€€§thsf1%' ter
formed of porous stainless steel was fitted on the end o? t he "nozzl e 11
that was 6G 8 % FiatdoRnantId Prateratkyt ¢ §Proedmet Therelotdrebonti®id ner
2 was packedcwtidr.t he toner while being subjected to vacuum of 150 nmHg vi a
the nozzle 11. This was effected with the sane arrangenent and nethod as in
Exanpl e 1. The above exper i nent showed that toner coul d be de |I i vered
even 10 fromthe soft tomer conta i ner 2 to a prese | ected renote pos i t
i on. AA FI G 34 i ndi Gates, when the pack i ng dens i ty exceeded O.
7, the amount of res i dua | toner to be | eft i n the toner conta i ner 2
sharp | ¥ 1 nereasdl.sokhe dfnelofiM el el et bRl RNLUA LYo e guead LN si ze
toward the nmouth was successftul to noti ceabfy reduce the anmount of residual
toner 15 EX3RPrdduBed thePe TRBCET, eN€Cha jtst Do AineOlMbuentid !l 19NrdduBedByi ch the
toner i s stored i n the toner conta i ner 2. The toner conta i ner 2 used
i n Exanp | sacBionasr asequentiaded inchedsednpy lblawd. ASof@r thassdftefdner n a 20C
envi ronment for 100 hours. Subsequently, 300 g of the toner was filled in
the toner cenbttdimer, Zhiencubi20<bagevienbimmedteaFil ned Fyfers 20 thelsfavéipifene and
nylon m xture identical with the material form ng the sack of the toner
cont ai ner 2 thascandrdesr fo! tefewi Bhaéiroutl et of ., the container 2 in order
to seal the toner ,qutlet. \Wether or n%t the toner container 2 satisfies

the previousl'y st AQ%NYases: 30H V! et &P SAT hePne s 5o BER A e 2EFER was 700
cc and beca%?lgwhse. t@é]@orreh%% '@cgerruc.eonta';]'ne]? ISS Iéacpkezdovgtzth toner, the sack

of the container can be substantially evacuated, i.e., reduced in
volume. This allows aminimumof air toexist be’tween 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 a.lsc}'ibable to shocks and

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



51 spec i f i cgray i ty of 1 2, Ctoner was (300 - 1. 2) = 250 cc. ﬁé r
was determ ned to be 409 cc by the previ oy ly stated method. By EP 2002
substituting such values for the relation é there was obtained: 5 700 -
(250 + 409) =41 > 0. 1 x 409 = 40. 9 The above toner container therefore
satisfied the relation After the toner container 2 packed with the toner
had been 10 stored for 10 days i n a 50C env i ronnent, the toner was taken
out to see the degree of cohesion. The toner was found to be free from
cohesion. Exanp | a 5 proves the effect ach i evab |l awi ththet i ght
contact enhanc i ng mechan i smf i tted i n the nouth of the toner conta i
ner 2. Two 15 sanpl es [I% and [I1] of the mechani smwere prepared which
were respect i vetranseqites rwahweo'tﬁr e | cnders nethdeed ghthassmbmetbing
Specifically, in the sanp L@ open cell, ester-based urethane sponge
(EVERL | TE ST)mﬁel”ithIh ﬁhﬂ’ék‘ diferease  6°8si r was f i tted i n the mouth

In the sanple [I1], t hi ck | ene.terephthal ate film!' 0
sheet was adhered to tLH'gh'é o@g{?fr H‘%éﬁgtg ?1)/8“ éhﬁetﬁgitbfﬁ'eeg’f}%'ﬁé

fitted in the m)uth Tef| II L to astheret ra h The
ur et hane sponge’ THEFS) |trqee§g%§as?us?$1 Q%Sa'(r)?p iy ET ff’ fdslh%l a5 reuglc}' adi

anet er  of %2 rtsaniyagtacénb gu&l@nsﬁs Ghe 10 dMLAN h%éfofrgrgesq waéd W 12 mm

wi de s | is ntersect ng each other at the center perpend| cularly

to each ot her tor;lerlco%EE @Ozn@éaJ BGerl SRS i €OPMAL NGLr afreléyerfmggp@ﬁoEAG 33,

was al so used in Exanple 5. The difference is that in Exanple

filter or presspgeaadanspor g iAdMpaty, kel INghBved gtef &ideOftoder EFAtGABer
adhered to the bottom of the toner container 26. The sponge 20 was affi xed
5 to the nouth by easyo-transpedt, atlhedbie \aedtthpeeﬂoﬁewﬁyaucahéndleamnld B from
Ni tto Denko Corp. ) . The toner conta i ner 20 was packed wi th 300 g of
toner type S Yeprtevended afrem beind $crateEheinoR jothenwies. damdged. THBIt oirer was
de | i vered fromthe toner contai ner 2 by the conbi ned bl ow and suction
system FO© neasvecesehy! ’é%era‘i’%ng’fé\?erﬂ'aﬁfp%%awnl st s edmrtvSaoa%red 10
The nozz | a 1 1 was i nsertedl the t e nta.i, ner v i i
is 12 of the spswgfélzer%ucﬁ PR pf oheF N5ty af Hhach ieVpheart b%ﬁ‘tcfcb?f‘ 18
was positioned n. the C nt i ner ubsequentll%i Slr vas, sen%j tcor 1 second
wh i | athe pu e’r"Trfo‘:ron 2d&ond ¥ eku | d “afbunt® of

del i d 2 d h 5
toner Oﬁi I(:VS;FaﬁIéémb%% tlgnec{on@p Al NBlat {’Pes p@sﬁ%iﬁ? B¥e gn& other

el ectr 5 and 36 respectively plot experinenter

resul ts obtai nedopiddinifte Saild 88 ddmbvédGhold Ie]as. I\ fFbRhe 3B S0 | S&onthe ord

i nate i nd i Gates the anount of toner de I i vered for auni t dr i ve't
i me of theg punpoMthiinet thahhfrcabsiEe haBsaoheNGohtdiaiees t he anmount of res i
due | toner left in the toner container. As FIG 35 indicates, the toner
The sack and mouth of the soft toner container should
preferably be produced independently and then connected together from
the production standpoint, as stated earlier.
S 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 materlal or even paper coated with
resin. When the sack is lmplemen‘ted 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.



20 delivery fromthe sanple [I]'for a second is sonetines zero and not stab
| a and | eaves about 3. 5g of toner there i n at the end. On the 8th&eP 2002
hand, as FIG 36 indicates, the toner is constantly delivered fromthe
sanple [I1] by about 0.6 g for a second and left little at the end
(substantially zero gram. 25 As FI G 2885 i nd i Gates, the toner de | i
very fromthe sanPehed [x le1exdnil $5R2002 11 3p008iaabk Yy M 1285 120 GAUSES
a great anount of toner to be left in the toner container. 8y contrast, as
FI G 36 indifZaf &%, VPReT tIRPeFiEkon o pay \conEain tane 2BBiAFaF1a §99nt| £ qops st ab
| a and cayses & dbicNeledititOfy toner to be | eft i n the toner conta i ner.
| nthe samp | a [ | , the open ce | | 5 sponge 20 fai | ed to enhance t
i ght contact between the nozz | a 1 1 and the toner conta i ner ; i n
fact, when the Ganta dnd1@iedBs < REOMAM 1T AOMEDE NRZELEI Ak GONREL NakLON
ascribable to the toner was found in the port i on around the sponge 20. |
n the sanp dhigkfiegs |shpuld trefepairiyebaOospween phays 20 jum apdprlapsnted v i r
from beak i y e i t ntact 10 het nthe ngzz I a
11 and the ﬁog%e%%oftﬁgggﬁpnggg?%}ﬁeqﬁéﬁ i%raonﬁrgr oaglgd %%oéltesp%\%ge“\;ﬂ/és f%@e
from cont amxeessbvelyl thigunfifexyble watactol deowdd fril tde ehbigreesbat abovievent

boon, a toney AP | gDElvedNd £BoflCVE ek1108 1k NGaRSEL Ly ONL %@Qsﬁz%l% e |y
| ai dout i nani nmage torm ng apparatud, sav.i ng alrom ted Space
ava i | ab flexibley mheemdpparwudd. MeSeFuitsBheaportiomepackad beiwt abthey toner

repl eni Shedsllta%kglbgd qg}ﬁe\lv&ﬁ'dng?é%% gﬂs%c@! tlhet idg?isv ) doi.’ .stl'leet:gn%rlrl the toner

cont ai ner on vy in amnlnmum o unt . arious nodifications w becone
possi bl e f dfhet froft Sriéd cxpnicainére off tthef pEesedcdinventidth@aye vt Negs @fe t he

present di sure...? i t,h ' p f
REPLACENEI\I'SI'Q SEETOES sl %E%H{é‘bkg;‘&%h%é&i{e QAE%EJ%?NIEEI% f}eﬁ&é’n PROBIPERT S As
FOLLOWS: A tegeshepackaghiny aitl feecdreiesebloi Fo complemenr tbe hewmakiicallan
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conprising: a toner storage portion; a toner outlet for discharging toner

fromsaid storage portion; and a mating portion connected with said toner
outlet, said matyng ekt iOEHkEdAFARACOhg LI ERNLRL ogttbSanbigd | Y
hernetic sealing connection with said elongate feed conduit for
fitted. To produce the sack, a plurality of pieces prepared
beforehand to form a preselected shape may be adhered by, e.g., heat
sealing. Alternatively, when the flexible material is selected from
a group of plastics, a seamless sack may be formed by extrusion
molding. It should be noted that the soft toner container of the
present invention may even be one whose sack is partly flexible an
partly rigid, as stated earlier.

The mouth or toner outlet portion wmay be formed of
polyethylene, polypropylene or similar plastics or metal. While the
mouth is relatively 1rigid, its 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
inside diameter and a particular structure in accordance with the

function assigned thereto.



continuous feeding of toner during operation of said inmage formn
apparatus. 2. A toner container according to claim1 wherein, in &é,s@a?qu
toner outlet is positioned at a base of t¥#e container. 3. A toner container
according to claim2 wherein the toner outlet faces generally downwardly.

4. A toner container according to any one of the preceding clains wherein
the toner storage portion has a structure that generally reduces in cross
sectional size toward said toner outlet to assist discharge of the toner

t hrough the toner outlet. 5. A toner container according to claim4 wherein
the toner storage portion includes a bottomand a side wall connecting said
bottom and said toner outlet. ,6. A toner container according to claim5
wherein a surf &dé. of6-dasibwsi aesprmli fid opmi ingrstaiod vfedbeambushrivet udimgi 8
generally inclined relative an axis of the outlet by an angle of about 45
to 90 to nat ur alatynaeerstordiAsendrgy e idt i neh@or biver Bt hrisughothe thenestiogt | et .
7. A toner container according to any one of the preceding clains wherein
the mating por tAP6H! ¥bAPiEssey |8S (e rafetsr vusinaser 5oay the. MaideHéamedsnt ai ner
according to claimJ7 erein the. matin ortion includes a.relatjvely rigid
ubul ar Body ardoh ESTTTEGAE Ref S BontTkBLt GHRCAERRG RESHINE Fechan s
REPLACEMENT SHEET 55 1 1. SEP 2002 9., A toner container cording to.claim8
wherein sa?d res aFF%ﬁ?rﬂﬁeéh{s &67 'ad?‘:afi u@nﬁ%ﬁgfﬁgo%%ﬁ%i sﬁﬁisssg'b%cgw%ﬁéd

W thin said t“béﬁ'nﬁﬁaﬂ‘r?{dé(ppl]iga%r% &QNE. AN RLAGS BFGQRGL NG to claim 9

wherein said tight contact enhancing nechanism conprises a self re-sealing
resilient menber that|foResaledS K MadhdREPHIRACKRA O8I BOr1iRnVEF Glhel t

seal s the toner container outlet and a connected position in which it
deforns to al |l owbseat body wd0BgcBRfilguned o baisdpolabngat em ket otiyrdui Thief sai d
toner delivery systens. 11. A toner container according to claim 10 wherein
t he tight cont asinféphatdoma Ireeharhes al asdiprmenbsr ar Glherarndhgte coperateabl e
seal nmenber and an inner seal menber of a different material. 12. A toner
cont ai ner 1@ccorefinage tng oéckiam I totker edsi lyarraegsshih $halmaterdeerfion and
configured to assist in cleaning the feed conduit on renoval fromthe toner
contai ner. 13. ¥ lowpetheorprarakeie @eebiramisngot be cindimi dua ner &r igcethevhenght
cont act enhanci ng nechapj sm conpri ses a flat elastjc nenber sized to cover
an inside of a F‘gn @F' @atﬁ'?ﬁﬁihl 2rBE Y At MR b Rt WL S PT 1% 5F1F% he

direction of it' s thickness, .said elastic nber . bei ecurel.y retained
within said tubl ré‘rcglf)roedy.a?if.'gilcr?%‘:’r?er'sc%sh eg?haelr wgggor I rsicévot Borécﬁ?n%naereof t he
preceding cl ai Mg, WREE&] RofdigelOner storage portion is mthe formof a
flexible sack. 15. A toner storage container according to claim 14 wherein
the flexiBke sack tonps 5t @haga+PMd p&t ibs BCONRRS La6L @ WHAyOrH LIgs shdk, t he
formof arelatively rigid tubular portion. ' d 6. A toner contai ner
according to cl at mslprefeedidi By BB, exlger bt pOSutiraBoPicsave/iiAgQordeans t o
prevent conpl ete collapse of said flexible sack and thereby assisting
conpl et e di schapgweot ainefrioonbrakfinprfrbhehstsackbge Fp@r tiboh shdws alsdeontrc
contai ner according to any one of the preceding clains wherein the storage
cont ai ner i ncl ude 1gusatrippsofothe st ingceerdrian tfofor askimy inBesural Titkénght of
the toner frombeing tranpsferred di re,ctlg to the, out]|et, thereby reduci ng
the |ikelihodd 8% sHP¥ekAfestitigne RotYarE dBatarRbt 'dke G artigerd Uhy dne of

t he precedj\ng clai s wherei n said. toner storage portdon jncludes pressure
i Ut i ng Heans |51 SUPRYTSY At tRETIREIE 7RSS REESL T AT A oA R VRS
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10% ()-+ s or plastic box in order to facilitate storage or transport. In
addition, the flange E allows the container to be easi ly packed with

the toner with its mouth facing upward. The flange E may be applied

to the hard toner container also. l
15 As shown in FIG. 18, the sack 2A may be provided with a window
or similar pressure adjusting means 31 which passes only air
therethrough. When the blow system or the combined blow and suction
system is used for toner replenishment, excess air flows out of the
-+ sack 2a via the window 31. This allows air to be almost limitlessly
20 sent into the sack 2a and thereby further stabilizes the discharge
and replenishment of the toner. Ft{rther, the toner is apt to cohere
due to the expansion of the toner ‘contain;ar 2 when the container 2
is stored over a long time. The window 31 cbviates this kind of

occurrence also.

25 Moreover, when the toner container 2 is packed with toner, air
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inside the container 2 adequately flows out via the window 31. This
allows the toner container 2 to be efficiently packed with toner and
profects the containet‘ 2 fromdamage in a low temperature environment.
The window 31 or pressure adjusting means may be implemented
5 by the combination of a fi Im formed of porous fluorine—contained resin
or similar synthetic resin, paper and a thin metal film. The window
30 may be provided at any desired position of the toner container 2
matching with, e.g., the toner replenishing system and the mouth
facing upward or downward. - The pressure adjusting means is similarly
10 appl!icable to the hard toner container.
Various modifications of the toner container in accordance
with the present invention will be described hereinafter.
FI1G. 19-1 shows a toner container including a squeezed portion
adjoining a portion of the sack 2a connected to the mouth 13. FIG.
15 19-2 shows a toner container including a plurality of squeezed
portions 53 formed in the side of the sack 2a. The or each squeezed
portion 53 prevents the weight of the toner above it from being
transferred to the mouth 13 and thereby prevents the toner adjoining
- v 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 th1e toner.
FIG. 20 shows an envelope—| if<e 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
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outfet. As shown in FIG. 21-1 or 21-2, a hanging portion 56 formed
with a hole 55 may be formed at the bottom of the envelope—|ike sa;k
2a, Alternatively, as shown in FIG. 21-3, a knob 57 may be formed
on the side of the sack 2a. The toner container shown in FIG. 21-1
or 21-2 may be mounted to the apparatus body with the hanging portion
56 or the knob 57 held by hand. This prevents the ftexihle toner
container 2 from falling down 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
toner.

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.

FIG. 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, FI!G. 24 shows a toner
container 40 including a sack 42 constantly biased by, e.g., aspring
such that it tends to roll up. When the container shown in FIG. 24
runs out of teoner, it rolls up due‘;o 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

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

ly
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SMLOY& () - 3 ]t'go‘t %I Qctlgr! %EQQEBELU l(aPr body. The toner container 40 with this

configuration has desirable volume efficiency.
When an image forming apparatus repeats image formation with
5 the soft toner container set therein, the toner container deforms due
to the consumption of the tocner and is apt to fail to fully discharge
the toner. To solve this problem, the present invention uses means
for allowing the toner container to preserve its original position
as far as possible (position preserving means hereinafter).

10 Specifically, the toner container 40 shown in FIG. 25-1 includes
position preserving means 48 surrounding a sack 49. The position
preserving means 48 may be formed of relatively hard plastics, paper
or a combination thereof and may have any desired shape and structure
so long as it can achieve the expected function.

15 While the position preserving means 48 shown 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 labeied 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 fiange

25 shown in FIG. 17, the hanging portion shown in FIG. 21-1 or 21-2 or
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apparatus.

5 The soft toner container supported by the above position
preserving means may be transported or stored alone, depending on the
structure of the position preserving means.

Generally, a toner container should preferably be packed with
as great amount of toner as-‘possible because such a toner container

10 can be efficiently stored or transported and al lows the user to obtain
a great number of copies with a minimum frequency of replacement.
However, should the toner container be packed with an excessive amount
of toner, the advantages of the toner replenishing system of the
present invention would be difficult to achieve.

15 We conducted a series of experiments to determine an amount
of toner to be effectively packed in a toner container when the toner
container was combined with the toner replenishing system. Assume
that the packing density of the toner container is produced by

-+ dividing the weight (g) of toner packed in a fresh toner container

20 by the capacity (cm®) of the container. The experiments showed that
when the packing density was 0.7 g/cm° or less, toner could be stably
replenished from a toner container; whether it be hard or soft, at
all times and left in the container only in a minimum amount. It

should be noted that the toner replenishing system of the present

25 invention is practicable even with other packing densities, i.e., the

-
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On the other hand, when toner is left at a hot environment over
a long period of time, it is apt to form masses. To determine the
cause of this occurrence, we conducted two different series of
experiments, as follows.

Experiment 1

There were preparec! a cylindrical, columnar glass bottle
having a diameter of 63.5 .n'm, a height of 135 mm and a capacity of
250 cc and including a mouth, and three cubic, soft containers
implemented by 100 u m thick flexible sheets consisting of
polyethylene and nylon. To produce each soft container, a sack
formed by welding the above sheets and a rigid mouth member formed
of polyethylene and having a diameter of 14 mm were welded together.
Each soft container had a square bottomwhose one side was 100 mm long
The bottle and soft containers each were packed, in a normal
temperature environment, with 100 g of color toner available from
Ricoh Co., Ltd. having a relatively low melting point, i.e., a flow
start temperature of about 89°. The bottle and soft containers each
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 5 mm. 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

suction, it was sealedby acap. The packing density of the container

100 100 100?10%08 () -3l 7! 109%0& ()-F
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10%& () -!VLL! 1GHR' cPrtaindO%&i ospd by 0&iap) - 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.

5 By the above procedure, the glass bottle (sampie a) with a
packing density of 0.4, one soft container (sample 4) with a packing
density of 0.4, another soft container (sample ¢) with a packing
density of 0.54 and another soft container (sample &) with a packing
density of 0. 67 were prepaféd. 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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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. Theunit 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

" v the start of the exper iment and coheres far more noticeably than toner

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

As stated above, when a gléss 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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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, the sack of the soft toner container
may be provided with the previously stated pressure adjusting means.
Apart from this kind of countermeasure, we experimentally determined
conditions capable of causihg 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 thg toner container can be
easily 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 ajr 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 variationof
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 pressurerises by 10% at 50°C. Presumably,
therefore, the toner is caused tq_coherq 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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exper iments. 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/Vt'= 1,102. |t follows that if the volume
10 of the container where air is absent is about 1/10 times the volume
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 othé} 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 pfesumably relates to the fact that toner-with a low temperature
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e.g. . aone—ingredient type or a two-ingredient type toner which is

magnetic or nonm;gnetic. The toner consists of, e. g., styrene resin,

polyester resin or similar binder resin and a coloring agent with or

without the addition of a charge control agent and other additives

As for a one—ingredient type magnetic toner, a ferrite— or

magnetite-based magnetic material is additionally added. For full-
color image formation, black toner, cyan toner, magenta toner and
yellow toner each are stored in a particular toner container. The
size of such toner containers and the amount of toner toc 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
latent image if it is attracted by the developing roller of the
developing section more than or less than necessary. This kind of
toner therefore should 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 the size of the
container.

Toner applicable to the toner container of the present
invention has a volume mean particle size of 40 um to 12.0 um,
preferably 5.0 umto 0.9 um. Particle sizgs less than 4.0 umwould

bring about problems in image transferring and cleaning steps

-
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highdefinition images, the volume mean particles size of toner should
preferably be 9.0 um or less.

5 Specific particle size distributions of toner applicable to
the present invention are as follows. |n toner with a volume mean
particle size of 7.5 um, the number of fine particles of 4.0 umor
below is 18 % of the total number of particles while the weight of
rough particles of 7.0 ;znt%r above is 1.5 % of the total amount. In

10 toner with a volume mean particle size of 3.0 um, 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§-334868 and will be

" v 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 mgmber 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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container with toner without any space occurring in the container.

In the case of the hard toner container, the toner from the

5 hopper 63 drops into air existing in the container. As aresult, air
exists between toner particles and prevents them fromrapidly sinking

This is apt to increase the packing time and contaminate the toner.

The soft toner container is free from this problem because it is
substantially 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 loosen the toner. |t 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 eariier.

Examples” of the present Invéention will be described

hereinafter although they do not |imit the present invention at all.

Ty Example 1 pertains to the combination of the biow type toner
20 replenishing system of the present invention and the hard toner
container including the mouth pgovided with the tight contact
enhancing mechanism. Example 1 prbpes that when an air pump oé air
sending means is operated, the resulting stream of air actually
déli&ers 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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FIG. 29 shows a specific arrangement for executing Example 1.

As shown, the érrangement 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

4 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 mm 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 (trade 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 EPOM. The air pump 10 was implemented by a diaphragm

-, pumpwithaflowrate of 1.5 |/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 duratign and interval of suction. The

toner container 2 packed with toner is pclasitioned 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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sponge formed with two slits and having a thickness of 10 mm and a
diameter of 22 mm is fitted in the mouth and adhered to the inner
per iphery of the mouth to play the role of the tight contact enhancing
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 baiance 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 intermittent!ly driven for 1 second
at the intervals of 5 seconds.

More specifically, there were prepared five toner containers

"+ 2respectively 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 mandally 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
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agent, and anadditive 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 tozero. This frees the user fromneediess expenses. |nFIG.
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 exper iments.
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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the suction pump. FIG 31 shows a specific arrangement used to

conduct experiments with Example 2. As shown, the suction port of

the Mono pump 30, FIG. 8, was connected to the end of one toner conduit

of Example 1 while the delivery port of the pump 30 was connected to

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 intermittentiy 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 F1G. 33 shows the cubic shape of the above soft toner container
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2 As shown, the toner container 2 has a rectangular bottom sized 110
mm longitudinally and 80 mm laterally and has its sides inclined by
an angle of about 60 degrees relative to the section of the mouth.
The toner container 2 is 130 mm high and provided with a capacity of
5 about 700 cc. The toner container 2 is foldable at the bottom and
foldable vertically at the centers of two sides.
More specifically, the sack of the toner container 2 was
produced by welding the edges of four sheets such that the container
2 had the expected cubic shape. The fitting portion of the mouth or
10 tubular body formed of polyethylene is formed with a passage having
a diameter of 14 mm. The mating portion of the mouth is implemented
as a 10 mm long bore having an inside diameter of 22 mm. Urethane
sponge (EVERLITE ST (trade name) available from Bridgestone Corp.)
with a 25 um thick polyethylene terephthalate film adhered thereto
15 is fitted on the wall of the above bore by a two-sided adhesive tape
(5000N (trade name) available from Nitto Denko Corp.). The urethane
sponge is 10 mm thick and provided with a circular shape having a
diameter of 22 mm. Two 12 mm long slits are formed in the urethane
-, sponge and intersect each other at the center at an angle of about
20 90 degrees.
Six toner containers 2 were respectively packed with toner
applicable to a laser printer PC~LASER SP-10 avai lable from Ricoh Co.
Ltd. to packing densities of 0.4, 0.5 0.6, 0.7, 0.8 and 0.9,

respectively. The packingdensity is produced by dividing the amount

25 of toner packed in the toner container 2 by the maximum volume (cc)
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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
stainless steel was fitted on the end of the nozzle 11 that was 80
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
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 to be left in the toner container 2 sharply increased.
The toner container 2 sequ?ntially reduced in size toward the mouth
was successful to noticeably reduce the amount of residual toner

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
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.

Because Cmax was 700 cc and because the toner had a true

gﬁé 206X
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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 2 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 [I|] of the mechanism were prepared which were
respectively representative of poor contact and tight contact
Specifically, in the sample (1], open cell, ester-based urethane
sponge (EVERLITE ST) highly permeable fo air was fitted in the mouth
“ v In the sample [I1], 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 [I!] 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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The toner container of Example 3, FIG. 33, was also used in
Example 8. The difference is that in Example 5 the 3 um filter or
pressure adjusting means 26 having a diameter of 12 mm was adhered
to the bottom of the toner container 26. The sponge 20 was affixed
to the mouth by a two—sided adhesive tape (S000N 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.
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
1 second while the pump was driven for 1 second. The resulting amount

of toner delivered from the toner container 2 was measured by the

electronic balance. FIGS. 35 and 36 respectively plot experimer‘nt’ar""‘l

results obtained with the samgles (1] and [I1]. In FIGS. 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
delivery from the sample [I] for a second is sometimes zero and not
stable and |eaves about 3. 5g of toner therein at the end.  On the other
hand, as FIG. 36 indicates, the toﬁer is constantly delivered from
the sample [I!] by about 0.6 g for a second and left little at the
end (substantially zero gram).

As FIG. 35 indicates, the toner delivery from the sample [1]

)_
)-3
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noticeably varies and causes a great amount of toner to be left in

the toner container. By contrast, as FIG. 36 indicates, the toner

delivery from the sample {I1] is stable and causes a minimum of toner

to be left in the toner container. In the sample [1], 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 [!1], the sponge 20 with

the filmprevented air fromfeaking and thereby enhanced tight contact

10 between the nozzle 11 and the toner container: the portion around the

sponge was free from contamination.

In 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 available 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

v in the art after receiving the teachings of the present disclosure

20 without departing from the scope thereof
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tight contact substantially hermetic sealing connection with said elongate feed conduit for
continuous feeding of toner during operation of said image forming apparatus,

2. A toner container according to claim 1 wherein, in use, said toner outlet is positioned at a

base of the container.

3. A toner container according to claim 2 wherein the toner outlet faces generally
downwardly.
4, A toner container according to any one of the preceding claims wherein the toner storage

portion has a structure that generally reduces in cross sectional size toward said toner outlet to
assist discharge of the toner through the toner outlet.

5. A toner container according to claim 4 wherein the toner storage portion mncludes a
bottom and a side wall connecting said bottom and said toner outlet.

- 0. A toner container according to claim 5 wherein a surface of said side wall forming said
reduced structure is generally inclined relative an axis of the outlet by an angle of about 45° to
90° to naturally assist discharge of the toner through the toner outlet.

7. A toner container according to any one of tﬂe preceding claims wherein the mating
portion comprises a generally tubular body.
8. A toner container according to claim 7 wheremn the mating portion includes a relatively

rigid tubular body and a resilient tight contact enhancing mechanism.
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9. A toner container according to claim 8 wherein said resilient tight contact enhancing
mechanism is positioned within said tubular body.

10. A toner container according to claim 9 wherein said 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.

11. A toner container according to claim 10 wherein the tight contact enhancing mechanism
comprises an outer non-air permeable seal member and an inner seal member of a different

material.

12. A toner container according to claim 11 wherein the second seal member is configured to
assist in cleaning the feed conduit on r;moval from the toner container.

13. A toner container according to claim 12 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.

14. A toner container according to any one of the preceding claims wherein the toner storage
portion is 1n the form of a flexible sack.

15. A toner storage container according to claim 14 wherein the flexible sack toner storage
portion is connected to an outlet in the form of a relatively rigid tubular portion.

- 16. A toner container according to claim 15 including an external position preserving means
to prevent complete collapse of said flexible sack and thereby assisting complete discharge of
the toner from the storage portion. ,

17. A toner container according to any one of tH'e preceding claims wherein the storage
container includes a series of constrictions to prevent the full weight of the toner from being
transferred directly to the outlet, thereby reducing the likelihood of blockages.

18. A toner container according to any one of the preceding claims wherein said toner storage

portion includes pressure adjusting means.



