; €3e@KQ'BBCt GG K6KTK TONER CONTAI NER AND | MAGE FORM NG METHOD AND
APPARATUS USI NG THE SAVE BACKGROUND OF THE | NVENTI ON The p ' ion
relates to a toner container and a nethodjand an appar at us“@@ﬂ@“ mﬂmww an
i mge by using the sane. An el ectrophotographic inage form ppar at us of
the type 5 developing a | atent inmage forned on an inage carrieF“&F?h t oner
stored in a developing unit is conventional. This type of inmage formng
apparatus is inplenmented as, e. g. , a copier, a printer, a fats imle
apparatus or a conbination thereof. Fresh toner is replenished formthe
toner container to the developing unit for devel opnent. 10 Usually, the

toner container is renovably nounted to the body or the devel oping unit of

the image formng a a r.epl n,, i t, o er. After

t he toner contai ner?ﬁ% E@@rﬁgg%lf@g Wﬁ%ﬁ %ﬁé’?é IWEE-H@J: A@ﬁt"%ﬁ“ﬁ@ mar ket as
a product independent of the apparatMﬁNEoﬂ*?SkﬁzJapanese Pat ent Lai d- Open
Publ i cati on No. 7-20705, for exanple, discloses a toner container forned
with a spiral groove in its inner periphery toward a toner outlet or nouth.
Wien 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 ot her hand) Japanese Patent Lai d-Open Publication No. 7-281519 z
teaches a toner container having thereinside an agitator for delivering
toner and formed with plastics or paper. The agitator is rotated to feed
out toner while agitating it. TBACKGROUND QFOMHEI INVENT itGNught in the above
docunents both are hard toner containers each 5 having a toner discharging
mechani sm t her ei nsi ddhe prepent tnentiprotgl agés tmg toner ofntahrenpmd/emethadr
containers by the toner discharging nechanismdirectly drops into a hopper

i ncluded i n t héndedelappriAFUSnTe" TPHRINofrerimage bynvei\Edthe 6aMe-he hopper to a

developi n osition for developing a<latent i fornmed on anp i nage
pIng p An e ectroplﬁ)oto raphic ?mage mir%?ng apparatus of the type

5 developing a latent image formed on an image carrier with toner stored
in a developrng;unif,;s conventional. This type of image forming
apparatus is implemented as, e.g., a copier, a printer, a facsimile
apparatus or a combination thereof. Fresh toner is replenished form
the toner container to the developing unit for development.

10 Usual ly, the toner container is removably mounted to the body
or the developing unit of the image forming apparatus and replaced
when it runs out of toner. After the toner container has been packed
with toner, it is put on the market as a product independent of the
apparatus body.

15 Japanese Patent Laid-Open Publication No. 7-20705, for
example, discloses a toner container formed with a spiral groove in
its inner periphery toward a toner outlet or mouth. When the toner
container is rotated about its axis, toner is fed out via the spiral

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

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

[
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10 carrier. It is therefore necessary to locate the toner container in the
vicinity of the developing unit in the inage form ng apparatus. In
addition, considering the drop of the tone is necessary to |locate the
toner contai ner above the devel oping unit unless sone special nmechanismis
used. To neet these requirenents, the toner 15 container has custonarily
been considered to be integral with the developing unit and provided with
an exclusive space in relation to the | ayout of various neans and parts
arranged in the imge form ng apparatus. The prerequisite with the inmage
form ng apparatus is that the 20 delivery of toner fromthe toner container
to the devel oping unit be continuous and stable. However, the above
conventi onal systathebora rimpeenicsiaiget ohevirfyg orhet imstidaerncapttateer fbo t he
devel oping unit cannot sufficiently neet this prerequisite, limting inmage
qual ity avai | ablde! wietrhng fienexpped Avtumed Wirtdt hiesst prsobi eapdrs t Hat agidiagonfist he
25 toner stored in the toner container is left in the container wthout

: 3 contributingretatiedatrefeerd put itoneramtli k¢ apl atiastiéd. TAettaner menhanenst
been paid to the above problenms or solutions 5 thereto in the past. SUMVARY
OF THE | NVENTI omavg 4 é”aWeoﬁﬁ"eV@t dgsumengs RosBednte NARAEAPNYN COBLIVEF & Rshor
anel i orate at % one, of tgﬁfglsadvant es of .the prior art, or to

provi de a useful aéf'f%tan?ﬁq af%‘%@% At tvff%'"tqh%e present i nvention
there is provided a t'qgel, Q?kae%g!:'}go? q\ch?ne of eéﬁ }'13 [ +GR0 % ”?Jmlepg bgse

wi th an el ectrophot ograp i C 1R appara avi ng aev'e

section and a poywerfes Qﬂé‘éhaﬁjgld Shan Vs 8%%'@% d{]@p%d@i‘ttooéqﬁc;ppfe‘:ng%ded

reservoir container to said deve oplng section, Ivery system

including an el ongekeedéradprandpit. t npd teﬁ&nesto%nwéa St REBEHYEH to a
contalner sai d cont ai ner conpri si ng: 15 a toner Storage portlon

| developing position for developing a latent image formed on an image
10 carrier. |t is therefore necessary to locate the toner container in
the vicinity of the developing unit in the image forming apparatus

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

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 refation to

the layout of various means and parts arranged in the image forming

apparatus.

The prerequisite with the image forming apparatus is that the

20 delivery of toner from the toner container to the developing unif be

continuous and stable. However, the above conventional system for

replenishing toner from the toner container to the developing unit

cannot sufficiently meet this prerequisite, limiting image quality

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

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



a toner outlet for discharging toner fromsaid storage portion; and a
mating portion connected with said toner outlet, said mating portion being
adapted for tight contact substantially Her meti ¢ seal i ng connection with
sai d el ongate feed conduit for continuous feeding of toner during operation
of said image form ng apparatus. 20 Preferably, muse, the toner outlet is
positioned at the base of the container and the toner outlet desirably
faces generally dowwardly. In a preferred form the tight contact
enhanci ng nmechani sm conprises a self re-sealing resilient nenber that
operates from an unconnected position mwhich it seals the toner container
outl et and a connected position in which it deforns to allow sealing
engagenent 25 ebritt ibaiihgetorigate foewak ivonand s iwf! yswidedoner del i very

syst ens. 4 BRI EF DESCRI PTI ON OF THE DRAW NGS The above and otr . _objects,
features and advant afetenofon hes peebesnt P2 il EnERDAPAE BT BTN AD "&'%%ar ent
fromthe follow ng detail ed description taken with the acconpanyi ng

drawi ngs in .whitbéretp in Ghelpas§. a vi ew showi ng a toner replenishing system
enbodyi ng-the present invention and including a devel oping section) a toner
contai ner for replenishing toner to the devel opi ng section, and toner

del i vering neans connecting the devel opi ng section and toner container;
FIG 2 is @ view showing the toner container and toner 10 delivering neans
nore specifically;

SUMMARY OF THE INVENTION
It is an object of the present invention to overcornme or ameliorate at least one of the
disadvantages of the prior art, or to provide a useful alternative.
10 In accordance with the present invention there is provided a tpnel.‘ packaging and feed
reservoir container for use with an electrophotographic 1mage forming apparatus having a
developing section and a powered toner delivery system that feeds toner from a reservoir
container to said developing section, the delivery system including an elongate feed conduit
that connects with said reservoir container, said container comprising:
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 contamer and the
toner outlet desirably faces generally downwardly.
In a preferred form, the tight contact enhancing mechanism comprises a self re-sealing
resilient member that operates from an unconnected position in which it seals the toner
container outlet and a connected position in which 1t deforms to allow sealing engagement

25
with said elongate feed conduit of said toner delivery systems.



5 FIGS. 3-1 and 3-2 are views show ng a nozzle included in the illustrative
enbodinent; FIG 4 is a view showi ng the tjoner contai ner and nozzle
connected to each other; 5 FIGS. 5-1 and 5-2 are views each show ng a
particul ar nodification of the nozzle; FIG 6 is a section the toner

contai ner and nozzle; F1 G 7 is a view show ng a specific configuration
of the toner replenishing systemincluding a suction punp; 10 FIG 8 is a
section showi ng the suction punp; FIG 9 is a view showi ng anot her specific

configuration of the toner Flr%@pi@gcﬂﬂpﬁmt@gnmgm@wsed by a conbined b

| ow and section system 10-1 through 10-3 are views show ng-

specific 15 confi guratrhongo0d -Adtdpat &cﬁla@w&t FEANARS NG JRGRBLES ARL Uded
inthe illustrative enbodinment; FIGS. 11-1 through 11-3 are views show ng

anot her specifi @reseti JuveddieASwOf! teRoké ORdr eC ABpAGENt € AhsN CiHRY fBR CdMaRE SM
FIGS. 12-1 and 12-2 are views showing sill another 'specific 20
configuration ofdethel edi ddsicr conbactakenhenbithg aveoheamnysng dFavBsegs 1idr dhiahd 13- 2
are views showi ng a further specific configuration of the tight contact
enhanci ng nechani sn FIIGS! ik4a tigvhsimwghe BitBearer irawk i ehexatey eabsdvink
further specific configuration of the tight contact enhanci ng mechani sm 25
F 1 GS. 1551 andhgserzsgpt ivivenki oshewd ngc?mnem devalopappesgcine a toner

container for replenishing toner to the developing section, and toner
delivering means connecting the developing section and toner
container;

FIG. 2 is a view showing the toner container and toner

10 delivering means more specifically;



r 6 of the toner container; FIGS. 16-1 through 16-3 are views show ng
specific configurations of a nouth form ng part of the toner container;

FIG 17 is a view show ng another specifie configuration of 5 the nouth;
FIG 18 is a view show ng pressure adjusting neans provided on a sack

form ng another part of the toner container; FIGS 19-1 and 19-2 are views
showi ng 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

vi ews each showi ng a particular nodification of the toner container; FIG
22 is a view show ng another nodification of the toner 15 container; FIG
23 is a view showing still another nodification of the toner container; F 1

G 24 is a view showrFings.y8+1 andtd+erarendidwisCsHowdng @f ndAade tioBélidediont aheer; 20
FI1 GS. 25-1 and 25-2 are views showing a further nodification of the toner
cont ai ner; FIGilPRgstiratavegemipddisoty ng a rel ati on between the packing
density of the toner container and the degree of cohesion of toner; F 1 G
27 is a graph showi ngl@ ré&list iaon i bet steenng hehes Raper afonthigne?5andnmazzle
cont ai ner and the degree of cohesion;

connected to each other:

5 FIGS. 5-1 and 5-2 are views each showing a particular
modification of the nozzle;

FIG. 6 is a section the toner container and nozzle;

FIG. 7 isaview showing a specific configuration of the toner
replenishing system including a suction pump;

10 FIG. 8 is a section showing the suction pump;

FIG. 9 is aview showing another specific configuration of the
toner replenishing system implemented by a combined blow and suction
system;

FIGS. 10-1 +through 10-3 are views showing specific

15 configurations of a tight contact enhancing mechanism included in the
i llustrative embodiment;

FIGS. 11-1 through 11-3 are views showing another specific
configurations of the tight contact enhancing mechanism;

FIGS. 12-1 and 12-2 are views showing sill another specific

20 configuration of the tight contact enhancing mechanism;

FIGS. 13-1 and 13-2 are views showing a further specific
configuration of the tight contact enhancing mechanism;

FIGS. 14-1 through 14-3 are views showing a still further
specific configuration of the tight contact enhancing mechanism,

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



7 F1 G 28 is a view showi ng a specific nethod of packing the tone r
container wwth toner; F1 G 29 is a view show ng a specific experinental
arrangenment used in Exanple 1; 5 FIG 30 s a graph showing a rel ation

bet ween the packing density of the toner container and the anount of toner
left in the toner container; FI G 31 is a view showng a specific
experinental arrangenent used in Exanple 2; 10 FIG 32 is a graph showi ng a
rel ati on between the packing density of the toner container and the

resi dual amount of toner; F1 G 33 is a v iew show ng the cubic shape of a
toner container used in Exanples 3 and 4; FIG 34 is a graph showing a

rel ati on between the toner 15 container and the residual anmount of toner;

FIG 35 is a gldpthshemtn@onatdigkat i on between the residual amount of toner
left in a fist sanple wused in Exanple 5 and the anount of replenishnment
for a unit time;, andFRGS 36-is througph 18hDWiarg avirewk atdHow i het woesi ftilke
resi dual 20 anmpbunt of toner left in a second sanple used in Exanple 5 and

t he amount of roepfenirahiest of ar mautnifbringe pAESGRI HEl ChhelFcdirta | RREFERRED
EVMBODI VENTS

FIG. 17 is a view showing another specific configuration of
5 the mouth;
FIG. 18 is a view showing pressure adjusting means provided
on a sack forming another part of the toner container;
FIGS. 19-1 and 19-2 are views showing a modification of the
toner container: *
10 FIG. 20 is a view showing another modification of the toner
container;
FIGS. 21-1 through 21-3 are views each showing a particular
modification of the toner container;
FIG. 22 is a view showing another modification of the toner
15 container;
FIG. 23 is a view showing still another modification of the
toner container;
FIG. 24 is aviewshowing yet another modification of the toner
container;
20 F1GS. 25-1 and 25-2 are views showing a further modification
of the toner container;
FIG. 26 is a graph showing a relation between the packing
density of the toner container and the degree of cohesion of toner;
FIG. 27 is a graph showing a relation between the shape of the

25 toner container and the degree of cohesion;



Referring to FIG 1 of the drawi ngs, a toner replenishing 25 system
enbodyi ng the present invention is shown and includes a 8 devel opi ng
section 1 arranged in the body of an inmag€ form ng apparatus. A toner
container 2 is comuni cated to the devel oping section 1 by toner delivering
means 3 and stores toner to be replenished to the devel oping section 1. The
devel oping section 1 5 includes a casing 4 storing a two-ingredient type
developer D, ie. , a toner and carrier mxture. A first and a second screw
or agitator 5 and 6, respective | y, and a developing roller 7 are disposed
in the casing 4. The developing roller 7 faces a photoconductive drum or
image carrier 8. A latent image is electrostatically fornmed on the 10 drum
8 while the drum 8 i FlGot28tiach viewashdivi e s ispec iifidime lildo foyackingthovornen FI G
1. The two screws 5 and 6 each are rotated in a particular direction
i ndi cated by arcomtaowri ni¥H Gondr,; agitating the devel oper D and t hereby
charging the toner and carrier to opposite polarities. 15 The charged
devel oper D is deposiftl@d 2%nis hevisushagiengod spewi fde\exponimegta bht ranggméydi ng
rotated in a direction indicated by an arrowin FIG 1. The devel opi ng
rol ler 7 conveys$eghd" &&e@plspdi D to a devel opi ng position where the drum 8
and roller 7 face ea35 ot@&n. At this instant, a doctor. bl ade 9 re?ulates
the amount®of the deVelCopd? I BeBiRPh28hMREey df Ieblly detHre"dEVRIPER
position. At the devel gpj,n osition, the toner of the. devel D s
el ectrostati cal e;"sf)?/’ér?gf Jg?eigégn?rr Saydaeaand Bl AT ?%(r%m?ert ggﬁ]énl Jé"ieent
i mage fornmed o .thereby producing a correspondi ng toner inage.
Assume that a P%%E? %%ﬁ?lﬁ?”sensor, not shown, determ nes that 25 the toner
content of the devel opgy 43 pxlaSlileRGhbRidd's spSiH1e kpbPimth@h | arFangeMernkeN,
fresh toner is replenished fromthe toner container 2 to the casing 4 in
order to maint aidedt he BamyE: oner content constant. The toner container 2
is renovably nmounted to the apparatus body.

10 FIG. 32 is a graph showing a relation between the packing

density of the toner container and the residual amount of toner;

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

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

156 container and the residual amount of toner;

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

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

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

of replenishment for a unit time

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

25 system embodying the present invention is shown and includes a



In the illustrat ive enbodinent, the toner is replenished from5 the toner
container 2 to the developing section 1 by a streamof air generated in the
toner delivering neans or delivery passag® 3. Wth this configuration, it
is possible to effect repleni shnent even when the toner container 2 and
devel oping section 1 are located at renpte positions. The prerequisite with
this systemis that the delivery 10 passage 3 be closed as hernetically as
possi ble. This condition, i.e., substantially hernetically closed condition
refers to a condition wherein substantially no toner |eaks fromthe
delivery passage 3. The delivery passage 3 is fornmed by connecting the
toner 15 contai ner 2 and devel opi ng section 1 by | ong toner delivering

means. The abovgyBeITRE €add i%nChosprarzeRd; LT oKL ib%dga'gp'z)?,; ?ﬁ%gghrfgm%ut t he

delivery passage 3 between the position where one én toner
del i vering meangphfate@nNnecttefed @QohtLimavts ats 8dmiufecdteneto Qﬂgt@év%SJSp ihgand
i's

the position where the other end of the toner delivering neans

connected to thectbael oiyngtoneet HoNiver in® mpaRkaBt agd t forker MBkdrcald Wwecl 0sed
condition, it is necessary to give consideration to the connection of parts
connected to eaehletisbed tBathd debaldpyng iskct onesseThe adeve hatingne:ceingh of t he
toner delivering neans and the outlet of the toner container 2 be connected
t oget her a% ti gitelydessa 28s pusdistsbeingTadwpr egend i antivimeidene serecdksf.u. |y
enhances the airtight f 10 connection between the above end of the toner
del i veri ng mearfstefifd ansecayitier mixtre. t hé fii saleAnd @ntesiondscpew as agii tatope
descri bed specg;iqflly | ater. The toner deILverinq means i ncl udes neans for
generating an B a9 SsiresBertiaety.cerdardeyeheriaei i) | aednar sndiwosed tertheand an

a longate conduj_t. il +$h entire top r 2ﬁjivering nmeans i.s described as
bei ng” el ongat e BELHuSe g‘} % ﬁ%"e PBHYal 8 @’6n 2SS 1B ‘?té’ﬁﬁf"?l""&f v HEUT Sfier
del i vering Mo ape cAPFibA 8 C'Aolagtghtﬁfégéeefigf eel’ecfr‘rgoes_l_t% gg{ugg#rﬁﬁé'oﬁo g oS

generally refers I nt er connec par exi st

contai ner;@ andy{he vﬂﬁwe'tﬂeiaﬂqg_%e&t Lﬁgt;d fan digeding, imcé&wﬂyﬁ;ﬁ 9,@0@36

former to the latter and including t alr stream generating ans an
conduit. The aiin stgeam generating neans includes an air punp or simlar
means for sending air into the toner container 2 (air sending neans

The two screws 5 and 6 each are rotated in a particular

direction indicated by an arrow in FIG. 1, agitating the developer

D and thereby charging the toner and carrier to opposite polarities.

15 The charged developer D is deposited on the surface of the developing

roller 7 being rotated in a direction indicated by an arrow in FIG.

1. The developing roller 7 conveys the developer D to a developing

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

instant, a doctor.blade 9 regulates the amount of the developer D being

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

the toner of the developer D is electrostatically transferred from

the developing roller 7 to the latent image formed on the drum 8,
thereby producing a corresponding toner image.

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

25 the toner content of the developer Dexisting inthe casing 4 is short.



15 hereinafter) or a suction punp or simlar neans for sucking air out of
the toner container 2 (air sucking means hereinafter) . As the air stream
generating means generates an aifr stream?®n the delivery passage 3 flow ng
toward the developing section 1, the toner is carried by the air streamto
t he dovel oping section 1 via the passage 20 3 without staying in the
passage 3. The operation of the air streamgenerating neans is controll able
to control the intensity of the air streamand therefore the anmount of
toner to be repl enished. The above toner replenishing systemnay be

i npl emented as any one of a blow system which blows air into the toner
container 2 for 25 forcing the toner out of the container 2) a suction
system whi ch sWR&§ Freshliomdrl i 9UepOénitshed clobh aiheetondrt @gebnedr Bt thoner,
and a conbi ned tonerand suction system as will be described specifically
herei nafter.| tasihgtd iberdet &d nidiataimehd albete dekr wehtag ceatantl The
illustrativeenbodi nent and parts constituting it are not limted by any one
of 5t he above systensofiaiser 2 he bimowalslsmemtied| theheemparsied bodh ref erence
to FIG 2. As shown, the toner delivering neans 3 is made up of an air
punpor air sending méanbe 0 |ustradive embopiment. tidwetoneoriduiep |¢ishaddram
airconduit 14. The toner conduit 12 and air conduit 14 connect the

t oner 10corft ai néhe Xoney coptaiper @ tadhs revehoriaaFeabiambpivmy sseean ehair

Wi | et he toner conduyit .12 and air, conduit 14 each may have a .

Ui t abl edi ens EOHE A G RetPrer dg yYHUNE Q8RS RACe! Y &%é@gQ/ 3. With

shoul dpreferablx be f% exi b £ t o, a cont ner J[rggleand

devel opi ng secttl oh 2t \FYhe °5'Ca‘t et ﬁfssdgift et 68%4? ff%ﬁg's?{%f"fgcedlﬁﬂewc in

any desired di &ﬂgtéoﬁé‘r féhiél‘??é!r nd YOG OIEBY@%W@&“J BAS0LS, | loda ARG A P‘ﬁlg@?d W th

a di aneter of mm an orrre yuret ane, rite ru EPDM
(Et hyl ene- Pr O%Bgﬂﬁoﬁkenqﬂg l ¥GETS); te %lth%“? Qstoh Ts! Bfath HRDQE | @5 St ant

to toner. 3-1 and show a specific configuration of the
nozzl e_201ilo As paboyge, LR cNeZed s IHeringt Pead ) WENBssITBINOEr Thos rRAdPfione. 0.
, plastics or metal . The nozzle 11 has a tubular toner out | et portionl6

and a tubul ar di k. ntudstpotiaidn hermett eadiyng losed heondébirnwiefeds r eet aon of
the columm and each protruding fromthe opposite endsor the side of the
colum, as il wondttied. whierleoh esubstamtied 1vutd do@d13eals ffopmethe debivergnd of
the toner out | et portion 16. The air inlet | 12 portion 18 surrounds
the toner out [P3&8adsoPti on 16 The nozzle 11 has its outernost wall 17

connected to the toner g portion aor nouth of the toner container 2,
not shown, such that 'Tfie *h‘dVF”é PRsspEe o} dFodednedn by nePntgRt Higndpe 2tongg w. I
be descri ;d nor. e s$e0| t oner_out et

o B ot 4 e ﬁs?/%wfgné§e%fowﬁec?é3°'e%%8ﬁeer o liver R B e gner
condui t 12. As QO vérﬂeﬁke@:ﬁ%lewgfsgpm%kdeﬂgn ahﬂts%%r I}?gg% Hjng s

connected to a connectln xed 10 'a toner nle uded in
the dovel opi ng o%ermr@npéssazges GBS LA pBBIEIBH wiérb TrleUSRS of fHel £6Her25
delivering means is connected to the outliet 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 is necessary to give consideration
to the connection of parts connected to each other. Particularly,
it is essential that one end of the toner delivering means and the

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

25 possible. The present invention successful ly enhances the airtight



10 that passes air therethrough, but stops the toner. The end of the air
inlet portion 18 protruding fromthe side of the nozzle 11 is connected to
one end of the air conduit 14. The other ¥hd of the air conduit 14 is
connected to the delivery port of the air punp nounted on the apparatus
body. 15 As stated above, the nozzle 11 is connected to a toner out | et
portion or nouth 13 (see FIG 2) included in the toner container 2 while
the toner outlet portion 16 is connected to the connecting nenber 24 by the
toner conduit 12, conpleting the delivery passage. F 1 G 4 shows a
specific configuration for connecting the toner 20 container 2 to the
nozzle 11. The toner container 2, which is a specific formof a toner

cont ai ner appl iceAfddt ibR HeltRedH @E€NHbol&\eRd! 6O Rhe Wohbr e | DaSGhE hRdnt indet ai |
| ater. As shown, a mechanism 26 for enhancing tight contact (tight contact
enhanci ng nmechéahe st het ef tbd tetgr ¢ohtal iangeds wil it bedéatdbiubed spanlifihcdldyof the
toner 25 container 2. While the toner container 2 is positioned upright
with f 13 thdateut h 13 faci ng downward, one end or tip of the nozzle 11
is inserted in the tight contact enhancing nmechani sm 26. The mechani sm 26
is inplemented by a fThe tanepldedtiver imentrans20nc(lydes MednsGBrr eRdradmug 20- 2)
affixed to the inner periphery of the nouth 13 and great enough to 5 fil
up the spate imdrderene (bushreem gengsabingsteanshenpiratier) and apedangaten
slits that will be described later, The plastic nenber 20 revents the
toner from | eakioRgUkt onthie f*aﬁméﬂtbrcﬁwt‘camferdeé'\ﬁéémtﬂ@aﬂﬁel%#ﬁcg'

ddi t when t he t ft t t
Cont ai ner 2. 11 HEiIBRESis E%?%%ﬁéofo%fngfw'gg’ier i 7 MR Rl any
gap intervening, g{ "‘@eqr?vérh%ggﬁ”%rﬁe is: oéés}f ttoh%hé‘ Z' eT}Jre]r fIPé S . %%’rgﬁ'fff ul

to insure toner Ivery usli ream en al i S sent

air container ?del' {ediln g'rﬁga%g Jn'@?aFI‘}"?éfersag}e' ﬁf’er-Eonﬁé&tleétdaf?gs'e’LE{"ﬁu
cont ai ner 2, in addition tai ses 15 pressure 1 n t he cont ai ner &S a
result, the f | LHeQWZﬁdtﬁé)ﬂﬁ{erTcdniamer 2 and the developing section 1 for feeding
the toner from the former to the latter and including the air stream
generating means and conduit.
The air stream generating means includes anair pump or similar
means for sending air into the toner container 2 (air sending means
15 hereinafter) or a suction pump or similar means for sucking air out
of the toner container 2 (air sucking means hereinafter). As the air
stream generating means 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 controllable to control the intensity of the air
stream and therefore the amount of toner to be replenished.
The above toner replenishing system may be implemented as any

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

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



forced out of the toner container 2 via the ho | a 15 of the toner out | et
port i on 16. The toner T is carried by the air streamto the connecting
menber 24, F 1 G 1, via the toner out | ®t portion 16 and toner condu i t
12 and then i ntroduced i nto the cas i ng 4 vi athe toner i nl et 23.
At 20th i s i nstant, onl y ai r f I ows out vi athef i |I ter 25. The
ai r punp 10 stops oper at i ng on the a | apse of a pr ese | ected per i
od of t i ne. Such a procedure i s effected every t i ne the toner content
of the deve 1 oper D existing in the devel oping section 1 becomes short,

t hereby confining the toner content in a preselected range. 25 FIGS. 5-1
and 5-2 show a nodification of the nozzle of FIGS. | 14 3-1 and 3-2;

i dentical strughurgk & %ﬂ@eaﬁt%@r @eg%g@reﬁ&.eq i BY thndfeNind a%%md,brre%f%%rnce

nunera | s. As shown, the nod | nozz ! a 11 has the tu ar toner

out | et port iangneukhiamdytidia és i 1 8 He Bedcribdd 8hed@hitall |yORerkGngpRAr at €
fromand parallel to each other. The inside of the nozzle 5 11 supporting

the two portiong i to @8thotéd ARYt BRe RO OYE Dived g Man@SofiEfe || Rdratife _
anot her specific blow system not shown, the toner cants i per i tse I f i

s farmed w i tlerbetineat!|areisparciaecdratitwniee deate inoteliyni asdl biyhenyobheloff ar a
i r feed. Atuba | ar structura | body pos i t i oned i n one z4 hole for
toner deli¥ery the aliqvecs¥stemennected to the toner conduit 12 wh i 1 a the
other ha 1 ai s connected to an ai r punp vi aan ai r condo i _t. A|r
is sent into the tapdrirgbnthd hkaw sysiemnel labe desssdberby idhbyefanensertofiip,

that toner is deliyered to the devel gpi ng section via the toner outlet
hole. 7.5 FIG % shbR8o%hothreforgseds kiver Mootrapst dmmegpiircabre ais ryme

illustrative enbodinment,, 1" he bl stem scrl bed above abI e of
| ooseni ng and faTufHi 2P7 ngreans & ?ﬁ&f“ﬁay cBHOPE" e i%n ?d @8rft'di ner

2, The blowsyst he Qre partlc effe to stabili ethe 20
del i very of the' ?’g}fllletfﬁl?e?ereﬂ%eer quF {Soﬁ%\fel nne%celér(':erl% |ng t he

sucti on SY§t eméon@a%r'Z CertS'ﬁnpam ﬁoz%"l'glﬁ' gg dabé ll‘l §e£ .QJP. 1' em'?ﬂteed by

a suct i on punp. shaven, a suction punp Nt er venes etween the toner

contai ner 2 andtHehEor@@V%mllﬂgleS&I 2@P Jdondliit€14 ddchi mayCRANEGRE XL Qalf llaE
toner 25 coma i per 2 and deve t ap i ng sect i an 1 by toner condo i is

12--t and 12-2,dimedSidnespeet iféehyd dPeafyClhiDiabPeMmadl) iaUckshtpe shoner out
of the toner conta i ner 2 and de I i vers i t to the deve | op i ng sect i
on 1 together wriefetably be flexible to allow the toner container 2, air pump 10
and developing section 1 to be located at desired positions and
15 connected in any desired direction, A flexible tube may
advantageous |y be provided with a diameter of 4 mm to 10 mm and formed
of polyurethane, nitrile rubber, EPDM (Ethylene-Propylene-Diene
Terpolymer), silicone or similar rubber resistant to toner.
FIGS. 3-1 and 3-2 show a specific configuration of the nozzle
20 11, As shown, the nozzle 11 is a columnar member formed of, e.g.,
plastics or metal. The nozzle 11 has a tubular toner outlet portion
16 and a tubular air inlet portion 16 extending 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 15 is formed in one end of the toner outlet portion 16. The air inlet



air. As for the rest of the construction, the suction systemis simlar to
the bl ow system 5 FIG 8 shows a specific configuration of the suction

punp 30 that i s genera | | y referred tolas a Mono punp. As shown, the
punp 30 i nc | odes a punp body 30 hav i ng acas i ng 31 and a twi sted
rotary shaft 32 d i sposedi nthecasi ng 31. Ashal | owspi ra l

groove i s fornmed i n the i nner per i phery of the cas i ng 31. A de |
very sect i on 35 i s 10 pos i t i oned at the out | et s i de of the punp
body 30 and i nc | udes an a i r inlet tube 33 and a delivery tube 34. A
toner suction tube 36 is positioned at the suction side of the punp body 30
and connected to the nouth 13 of the toner conta i ner 2 by the toner condu

it 12-1. The dyrkibn Y87NrkdBRIsShel tohef UIRGEL B8r £iQnt 1€ IBEd2Z9P 1i1 U Sect
i on 1 by the g?“e; qS toﬁer cSndSit f2-5. %%gdggipe , the %Jﬁp bod&g30 and

devel opi ng sectiit@NodtefMystORa di 1 Bebh¥et@ANRCERALEMR reaRN e PBEE | oM SN RYGLH he

internmediary of the toner conduit 12-2. Particularly, the punp 30 can Buff

i c i ent | y fafthe tordt MeAINIED hot shovin, [suehadhad tAb hd |6 5Tk iIRESsdd t |
on fromthe toner container 2. 20 I n the above suct i on system the toner

condu i is 12-liranHe Icdn2abredt 3ucds wi DN bpudgsc3Obe2iONSte ispéditfech hig tiater de |
i ver i ng neans. Al so, the toner conduit 12-1, the suction tube 36 and
delivery t@ibe 34 of the ethey 8¢ afidhe H@neomet | eopdutiont 161 Pedteofromt tre de |
t very passage. Th i_ s delivery passage should preferably be closed as
hernetical |y ashod8 pPodsi ¢anmectyd sojanepend of uther tgnerr endwi t H 2t heAspebénn on
where the i 16 gth 13 of the toner container 2 and the toner conduit
12-1 are connectef!G 1n Hirepten epd ofukhg tener gopdyitylgide sanpested &etad
pressure i s fed i n%o t he .de ver i 0, the

i t 35, of 1 h 30,
shaft 32 of theeRD 'W&d?e'gbeéokf'lsafﬁcéf‘%q 3§?aT %‘%ghé'f lte(%S%é g Fﬁ@gﬁ ANt H® space

between it and Sj cks,the toner out,of stthe toper cont ai r 2
and conveys i tée?lglgiﬂ]?gg%clﬂ?évér;rhge%tnnfdo'r?géqu\s’veri zgﬁgﬁsucegn%(rf\'egtseri {sﬁg i

t. AT T Red | {HaR phRedeliirVeRoteRFIUAN iR Yidbst B Tbfer Nl Ale LHESF3the

scatters and
: air inlet portion 18 protruding from the side of the nozzle 11 is

connected to one end of the air conduit 14. The other end of the air
conduit 14 is connected to the delivery port of the air pump mounted
on the apparatus body.

15 As stated above, the nozzle 11 is connected to a toner outlet
portion or mouth 13 (see FIG. 2) included in the toner container 2
while the toner outlet portion 16 is connected to the connecting
member 24 by the toner conduit 12, completing the delivery passage.

FI1G. 4 shows a specific configuration for connecting the toner

20 container 2 to the nozzle 11. The toner container 2, which is a
specific formof a toner container applicable to the present invention,
will be described in detail later. As shown, a mechanism 26 for
enhancing tight contact (tight contact enhancing mechanism
hereinafter) is arranged in the tubular mouth 13 of the toner

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



fluidizes the toner and conveys it to the devel oping section 2 via 10 the
delivery tube 34 and toner conduit 12-2. The suction systemallows the
delivery of the toner to be controlled inl8erns of the rotation speed and
rotation tinme of the punp 30 and therefore pronotes accurate toner

repl enishnment. A spec i f i ¢ formof the toner conta i ner i n accordance
wi th the 15 present invention is inplenented by a flexible sack and a
nmouth or toner out | et port i on aff i xed thereto. The sack i s deformb

| a due toai r pressure i n such a nmanner as to reduce i is vo | une.
When t he above suct i on systemi s app |l i edtothi s ki nd of toner
conta i ner i i s 1 i kel y that port i ons of the i nner per i phery
of the 1 ex 'ﬁﬂ% hofeP38KedAGe! ddWEAEN 0RO SHIBF £lro8P! theoABLAG! 17N
obstruct the delivery of t toner. wever, a ser i es of exper i nents
showed that thenfsetft@d(lh theItlehtsa@&a'ct%nhs.eanfgrn%hw‘sh\zas Predy thec®ihisapec |
f i cal |l y, when the a i suck i ng neans starts operating, it first

sucks the centezs p@rmwm.aa{edb,eaemsrt 8l 41 c kb4 02T €ed NIGSt QDR apdtioof) t he
center portion. At the sane tinme, the 25 toner gathers on the inner

peri phery of theffdaed dionelie ihhére pkoigheng of thel hoatls pacandagrddieenigheta As
the suct i oni s cont i nued, the wa | | of the conta i ner sequent i a |

| 'y deformé i nfitlHeid Urensraicejiagsde Ueusouthri§. t Hihetedmet i d reenmte 0 @0fis dior ére

i nner periphery to the center space. This is repeated to deliver the entire
toner from the Widhes! Ebntthiahevi | I5bahdessombrchd@ten-ow Taade ksdt ¢ orembyst 20n wi | |
be described with reference to F1 G 9. As shown, the suct i on punp 30
hav i ng the coPfaVeDts ithR ek tsomglaakingyfram ’@,%a}Fﬂeé ‘F%‘tﬁb%q"t?-d#édi tvveen

the tone r cond 2 and t he deve ec f.the b
System s for P sl ifier ﬁdgrt\P@Y Whengieaf oF, Hie afie ha LReCE s
dent i ca | wi IHB Jcﬂetpo%epl tean e%(hcee%%mgé)rr 26h§e gdl ty r?ngl]:ret g?r—

suction punp.
10 tightness without any gap intervening between the member 20 and the

nozzle 11. This is successful to insure toner delivery using the air
stream.
When air is sent into the air container 2, it fluidizes the
toner, labeled T, existing in the container 2, and in addition raises
15 pressure in the container 2. As a result, the fluidized toner T is
forced out of the toner container 2 via the hole 15 of the toner outlet
portion 16, The toner T is carried by the air stream to the connecting
member 24, FIG. 1, via the toner outlet portion 16 and toner conduit
12 and then introduced into the casing 4 via the toner inlet 23. At
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 the 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.



| nthe conb i ned system when the suct i on punp 30 i s operated, i t
sucks the toner vi athe hol a 15 of the toner out | et port i on 16 of
the nozz | a 11. At the sanet i nme, the ai r punp 10 i s operated to send
ai r i ntothe toner contai ngs 2 vi aanai r out | et 19. Even when
the 15 toner stays i nthevi ci ni ty of the ho!l a 15 i n the form of
amss, ai r sent into the toner container 2 |oosens it and prevents it
fromstopp i ng the ho | a 15. Even cohered part of the toner i s | oosened
and separates i nto part i ¢ | es. The suct i on punp 30 sucks such toner
and delivers it to the developing section 1 via the toner cegduit 12. 20 In
t he above conbi ned system the air punp 10, sucti OBE? nozz I a 1,
toner condu i t 12 and ai r condui t 14 ol RStarf e the gper delivering
means. Specifically, the wall 17 of 4 \hee\ﬁﬁi e 11 is, JreceiV & in the mouth
13 of the toner contai ner. %\\M?.M\e@ Phe toner Qe i f \eé\t port i oy 16, suct i
on punp 30 and cg ectdei" g menber %%m% connect & qura‘ctrhe t oner
condui t 124 Bhe Conbined s drahs- tf‘ e the \arls\"bl‘ow systen}_ Pl the suction
system nust have Etact\%‘h@r passagg Bhr ed as h(%ergetth%é.‘ y as possible.
The conbi ng@h’csy"%‘t em i npl en&qg{sros’t | e and acqueaté'toner del&vggy The

t oner conta i ner . rtln%rce rdance Weé v bthehe present bw oV exft on 5wi 11
be descr i \bseb\m“ n deta | Ineer\ec? nafter \m ibel °a t he toner conta i ner
to be described vva\srod\eaﬂ Bdin rel @t1man 8 t he above toner replenishing
syst em of tmaiﬁtesent i nvedq‘t,ipm,t“?“t Is simlarly r applicablexé@rany ot her

t oner repl enishi P‘g,tsyst Al so, various techn i cahowch s dev i sed for
the toner coht¥®F ner i tse | f and the to esm, 10°Cont ai ner {elrl;@ddvvlth
toner afe usable fo achieve the (%19 e'stowof the preﬁ n{onern\? nt i on at a hi
gher | eve | de§°Can be edsae‘?L one or i Re&0AM hati on. V\h‘l\gde\rth‘eetoner
container will be desef‘ﬁ)ed as bea\ngtm@‘@c}\vmth |t\% g\plpbh‘tf aci ng dO\Q/nvvard

ondu!

it can, of course, be e tigdfor™® ot
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to an"image form ng apparatus in any other desired position. 15 The toner
conta i ner of the present i nvent i oni nc | udes at | east a toner
storing portion and a nouth or toner outles portion. The nouth includes a
tubul ar portion capable of mating with an elongate matter. Th i s k i nd of
mouth i s representat i ve of the character i st i ¢ funct i on of the pr
ev i ous | y descr i bed nouth connectab | a to one end of 20 the toner
delivering nmeans. In this sense, the elongate matter should only be a
relatively thin columar or tubular nmatter and is not Iimted to the toner
delivering nmeans of the toner replenishing systemdescri bed above. The
toner container wth such a nouth may be inplenented as 25 a hard toner

conta i ner ent,e s?eclec l/e}/)f f O%HEQUQ"IIO% mn{p 3 c%%sltl?e *toné)rr ot o? S ‘Eonerl9

sack fornmed of hard con 1 ner

use may be madeaf, pQl yzeémy H?P‘%‘ﬁer qltytl%rf’r%\’&e“w‘/%‘?op&%] s}’e%tthé!# gE@ﬁe‘?thﬂa' ate

or simlar resin or t aper. he toner conta | € present

nvent i oni s aqhara@st%rltﬁee%& ot hd1&onb 1810t PEK, athen&c&.&oeﬁsmﬁ ils nc |
ude a toner di schar g i ng nechan i sm because of the use of an air
stream in thatsikhearc@ptaidBliow Whetdsgr it be hard or soft, is connected to
the nozzle or the toner outlet tube form ng one end of the toner de |

ver i ng ngans by matFiiG. r@)shows arspesitiec denfappratibn &fbtHe sudtdoh hprmaldove
toner rep | eni sh i ng system and i n that 10 at |east part of the nouth
capabl e of matitigtwist beneeagly rePerredzal & adloppumded Asi sHowhhehprpmp @0s| y
descri bed characteristic function. Because the toner rep | eni sh i ng
system uses an kciludessa pumpbodh @0thavéneg ecrasans 8l atdes twistted rottate skafitoner
di schargi ng nechani sm and does not have to be hard. This is why the toner
cont ai ner of tffg d5sRosed diit thenganiieon-cah She | Lf 6P 1 recaliegVe g BYMER R of

the nouth is i errented by a relatively ri buI r body that be a
sinple tubul ar YEdy bt Qefi}ﬂlﬂrér oy ﬁ%/%'@égégd ih%ﬁ{éezf%té%’uﬁ%y i*on of
el nt ai ni gg t heporg:i1 lecgne Oar]cd%igl On r Ocd% osf'l glge au p godde{ié egé (?gt? Pude tnuabH' | ar

body i f 'or by use o Ano er ‘Tater ' ar 20

menber nOt prOCﬁﬁ%@dtdbessﬁ%nQOQfdei|9Wgeq?i§‘§ 340 (T)F,fmﬁgnér“rsﬁéﬁ%nt?ﬁ:b%“%a&e

contact wi th or med a nater and s i zed

to inplenent SU&J}.I‘E%H&IC& tWQ'&c't?orﬁHF&‘ee%ftWe SumpSBY 30 BARL Eohhéctedbty ar
body and nozzle in engagenent as tightly as possible. The tubu | ar body

shou | d preferefe houthbEs 6§ the itoRél cont@anér brymHeneorel adsdpoi 1 1241, of TS
manual mating. | ' 20 When the tubular body is hard, it is usually nol ded
integrally w thde ivenetulst 84 i sgopaadtedrto tHewevelgpinbeebtirah t bnéhe obidrai ner
of the present invention may even be one having a toner storing portion and
a nmout h prlépar etprsepeergiuét yiZmdd r bhoieabted. cbhmwmequdgé@l‘md dﬁ‘dﬂ'@P'mﬁw ng
a toner storing portlon i npl enented by at | east two separabl e part

prepared separ at®tyon| h B Haget Vi congegieds é?am%h tqihpﬁpwefr’?eﬁf #Pfe
hernmetically clopsed conditi

The soft toner b’btr‘ﬁrﬁ? '@I"yvﬁﬁOFh%&%%'g(?P}‘g‘L‘gag%gm e ‘F‘g'/ ﬁtrégerlhg'srgb%‘tpl A
different syst eg;;n SaI.I; |g‘\|/ear4t|l?it¥unc{|on emae%lwr#\gnt 'rt]e;sa] oca'?ed at a remote position
from the toner container 2.

20 In the above suction system, the toner conduits 12-1 and 12-2
and suction pump 30 constitute the toner delivering means. Also, the
toner conduit 12-1, the suction tube 36 and delivery tube 34 of the
pump 30 and the toner conduit 12-2 form the delivery passage. This

delivery passage should preferably be closed as hermetically as

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



tuba I' ar body and, e. g. , thenozz | e) i . e. , a systemAwh i chi
nserts the nozzle into the tubular body and a system B which inserts the
tubul ar body into the toner conduit or thegnozzl e having a tubul ar
structure. It is essential with the toner replenishing systemof the

present i nvent i on that the de | i very passage be c | osed as hernet i
cal | yas possi b1l e, as stated ear | i er. Thi s i s part i cuf ar 1
y true wi th the connect i on of the mat i ng port i on of the tuba ! ar
body and, e. g. , the nozz | a because the | eak of a i r at the pos i t i

on where they are connected obstructs stab | a toner d i scharge and
thereby i ncreases the anmobunt of residual toner to be left in the container
and because theytonenscontani S L nside of .t he apparatus. . ]|
accordance with the present iﬂ%ﬁt f%ﬁ%'bﬂi an?‘?nté‘epg?’} |ror°1°ri"}su'?)r1o%/iqd8'aevmth
a mechani smfor cgphdetfda i n i ng the engaged cond i t i on of the tuba 1
ar body and, e. g. , the nozzle and further enhancing the tight contact

thereof | This i mp | eA8pbfatliBR R PGESHAhdeHRRede REtbPHYecn & ik £8h ihi 1O |
shed froma s i np | a tubular body. This nmechanismis si mrar y applicabl e

to the connect theodeoiverheseat et 3pafFtthei pup 30, UddshafR 3N6f dRe lpuip BEEY
path. As for the system A) the tight contact enhanci ng nechanismis

di sposed i@ t he3@ ulsardtagedbodite cthatith 32heovadg 6in frer spadehBétivedh ,it€anddthe the
nozz | e. As f 21 for the system B, the nechanismis provided on the

out er peri pherycasinghe! tsybks dhe beagr cyut ohdhe ttvpencontainek02 aedacmiveys i S
the toner conduit, in the conduit; if desired, the nmechanism my be
arranged in the!hd®zthe ge bvenesent tan 35 wibhaudr campr estineeit. 5 Atrefed ghto

cont act enhanci Qﬁ? rrcreghani smw ||l be described nore specifically on the
assunption that “7'% 'YPIYa 366819 3PhE i LR &ir botlet Tuke A3aseattersmbed

di sposed in the&w.lb | ar lggd as the above nechani sm has been described with

reference to FI _.'z"’r%eJc I °§charfpc?fﬁfﬁﬁér'tsﬁ%l}|h8 ‘fﬂ”@f%ﬁ‘i@lgl $P9don & MEY of
an el asti ggand “‘ee)&eplve‘ﬂ,fgb’f“beg?% %Idl‘ %Qr%rrn?%%ﬁ{;o%%e“ al because an

air-perneable materia Ia 0 cause "to | eak. For exanple,

use may be made of fopya Qgc{:iéﬁurs%’éwglPstStﬁ%er-elkv%yhgpp%etog¥§%rbgr fe

| t. As for sponge, a material not air-permeable an avi ng hi ensity is
preferable 15 icontrbliedd iR derRSIFAERe rBaCiONt ffdedURAr HatiBE Amb ASthd C

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

forces the toner out of the center portion. At the same time, the

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



the nozzle. | n F1 G 4, thef | at al ast i c nenber formed wi th s | i
is and s i zed to cover the open i ng of the tubu |l ar body i s f i tted i
n the tubu I ar body. I nthi s case, thea7a | ast i ¢ nenber shou |l d
preferab | y be adhered to the 20 inner periphery of the tubular body. Wen
use is made of highly f I ex i bl a sponge wh i chi s apt to make the i

nsert i on of, e. g. , thenozz | adi ff i cul t, i ti sdesi rab 1l a
to adhere af i | mas thi n as about 0. 1 rtmor less to the surface of
the elastic nmenber in order to increase rigidity. 25 Before the toner
container 2 shown in FIG 4 is mated wth, 22 e.g., the nozzle, the tight

contact enhanci ng nechani smal so serves to sea | the conta i ner 2 for

prevent i ng thespeeht ftheMeht&ak hs e s%‘é@fbﬁ"h?%oﬁ{‘ﬁ]ug&zﬁgé w%iéfoqr‘ﬂﬁxanp !
f t Cc menber , the

) ) i
e, i si nsertedi ntothe s | i is of the a 1 ast |

nmenber 26 i nsur@mthi @it sQBABIGH | WideROlls ANYhIRBFmoOGEY dauk i P tRELYREN the
sl it and, e. g. , the nozz | e. Refer r i ngto FI' GS. 10-1 and 10-2,

the a | ast i ctareirbprf2h fthe nBthew bér itpher | id Thd 2cérteer sgudel NOTRAEHj sOt her
covers the opening of the tubular body, constituting the tight contact
enhanci ng nechardpeatedrtefdrlabély thehentdrettonk? fReutit itohar se6taigaeh ot her
at an angle 8 10 of 90 degrees. | nthi s condi t i on, the al ast i c
menber 20 @ven | y priéwsesnbtihed hdew andasuktioveystdrewenit be deaceibed with
rcunference of the nozz I a 11 and thereby guarantees tight contact. Wile
the nunber of shqfegence dpeh!G o %hoAp slown; hdhe suctions pumpu3d hiviveg spwced by
the same angu | _ar d i, . sta CI? as far as possible. 15 As shown in FIG 10-3,
a

an annul ar coveP M YR PRPTar i BBy way&fr exampi e riisgpes ity onas, befwelent thed on
h T o gl AT R et B e B S R
rember 201 o F e yer ydrIRe fegn§eind obndTRAPELa ey o) PERELESL Rty o e
st o monber o ens LGSyt bREGR For RABI AR £ G bt AL Bide o (kB! "4 1O
respectively, may be ffi tiebomd) nbd@ysta! HenP@LYs Wt oh Bubd80a sl ogerRESJTEAD |

a nmenber fac i ng the i ns i de of the toner conta i ner.
it sucks the toner via the hole 15 of the toner outlet portion 16 of
the nozzle 11. At the same time, the air pump 10 is operated to send
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 wall 17 of the nozzle 11 is
received in the mouth 13 of the toner container 2 while the toner

outlet portion 16, suction pump 30 and connecting member 24 are

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



25 The prerequisite is that the slits of the two elastic nenbers do not f
23 . coincide with each other. Assune that the toner container is soft and
enptied due to the consunption of the toneg. Then, the volunme of the toner
conta i ner decreases and sends out the toner vi athe s | i ts. However,
the air-perneabl e el astic nenber catches such toner and 5 noticeably
reduces the scattering of the toner. FIG 11-1 shows another specific
configuration using the elastic nenber. Tubul ar bodies shown in FIGS. 11-1
have a shoul der C (see FIG 16-1) thereinside. The shoulder C forns a toner
outlet 13-1. An annul ar el astic nenber 31 intervenes between the elastic 10
menber, | abe | ed 26, and the toner out et 13-1 and has a ho | a 31

I
extending in the g Leetd P Bryhiahibheslaes! enkt hayd naer kel 1 gaﬂ%dy

removed fromthe tu ar body. The hole 31-1 has a di aneter

smal | er than th@orﬁiiéﬂﬁéoerasmhe‘?fne%irb%IgPZiééfpéllJSsith\i@.eg e REAZided? shdtdm S |

nserted i nto the toner conta i ner 2, ht | y contacts the annu

| ar a | ast i pmdTRRbeYs 3laidCahrd LG ABOVEerelidtivery. bet ween the di aneters
D1 and D2. This, coupled with the a | ast i ¢ nenber 26, rea | i zes a doub

Il aai r-t i ght striid géser &dhthhedr, imaeBodda@ch@ith kha ptdséntsinmvemevead from
the toner conta i ner 2, the annu |l ar a | ast i ¢ nenber 31 renoves the
toner depo$§ i twd lobe daecmibzd iin dethl] hereirmafter. 20Wbl kkathise thieemoaraéndrl. The
el astic menber 26 also cleans the nozzle 11. As a resu | t, contam nat i
on ascr i bab Ita be dhscribrdr waepdeviseded norretlakianoztd ethel abovebitientred.
FIG 11-2 shows another specific configuration in which the toner out | et
13-1 of the tonetrlesnshing septom s thed Presamdt dnverstionm it| iers lanbh the
length L of one slit 26-a of the elastic nepber 26. The 24 ,
applicable to any other toner replenishing system. Also, various
technical schemes devised for the toner container itself and the toner
10 container filled with toner are usable to achieve the object of the
present invention at a higher level and can be used alone or in
combination. While the toner container will be described as being
used with its mouth facing downward, it can, of course, be mounted
to an image forming apparatus in any other desired position.
15 The toner container of the present invention includes at least
a toner storing portion and a mouth or toner outlet portion. The
mouth includes a tubular portion capable of mating with an elongate
matter. This kind of mouth is representative of the characteristic
function of the previously described mouth connectable to one end of
20 the toner delivering means. In this sense, the elongate matter
should only be a relatively thin columnar or tubular matter and is
not limited to the toner delivering means of the toner replenishing
system described above.

The toner container with such a mouth may be implemented as

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



elastic nenber 26 is forned with four slits, as illustrated. \Wen the
elastic nmenber 26 is formed with three or nore slits 26-a, the s | i is
26-a are apt tor i se and stop, e. g. , the ho | a of the nozz | a 11 when
the nozz | a 11 i s i nserted i nto the toner conta i ner 2. The 5 di ameter
D3 smaller than the length L solves this problem As showmni n F 1 G 11-3,

to prevent the s | i is 26-a fromr i s i ng, use nmay be nmade of a f i | m
32 formed wi th ahol a 32-1 havi ngadi aneter D4 sma | | er than the
| ength L of one s | i t 26-a. Thef i | m32 i s f i tted to the elastic

menber 26 with the center of its hole 32-1 aligning 10 wwth the center of
the toner outlet 13-1. This can be easily done by using a two-sided

adhesi ve tape. (e ot b 32 JTR,06 ARNSETLI L OAL RS SN o AGS B ddje.

el asti ¢ nenbers because a of The upper a | ast

26 and those ofy, trn§de| ,E:’Vﬁ%rlé%tﬂylgﬁé, oﬁm’fg PerneZGpIQE}PQtC@%R&Q ng;{iﬂgtat%xcept

for their centers and and 13-2 each

show anot he r Qgeg,m”gr r&i%0Bf thiGkiAbed. ON Of the t i ght contact enhanc
i ng nechan i sm As shown, the a | ast i ¢ nmenber 26 i s i np | enmented by

a pack i ng i n the fWermd?lfera:oﬁtélrﬁP%foﬁheapr%Eeﬁi i APahtli oG s @RAr &R8rizdd ed w
i dth a. The a | ast i ¢ nenber 26 i s aff i xed to the i nner per i phery

of the tubs | am bedytHsSScorisaisbowWieBot iAc FldeGBtodstr di suhdr divgZpechantsm t he
outer per i phery of the sanme, as shown in FIGS. 13-1 and 13-2. If desired,
a plurality of heicassé efnehebess of Ganmair btrdam t igdtbat the conbailrer, whdyher3.

FI GS. 14-1 through 14-3 show another specific configuration of the t i ght
contact enhanc it hg hasehemn seTtmis eangestad §o *{hﬁenqzé e 9r she tonet opbiel the
toner conta i ner i s sea | ed by sone se? ng nmeans i . n order to T
25 prevent the "(L{?ﬁerwf"l'%n"f‘eé&ﬁ of 1. tonge de; '\fen'néaleﬁn% by mat 1pg { R dYnf |

t h sheet 33 i h dt the t t |1
ot of the tonery hﬁtaapma%e”ta&gen%w oner Gepni3h o SV sy | abdy i et
pressed ag | nst tt hgasﬁgg;t :g; thAs apéﬁ('geef%'?lt WIIth n ZZItﬁ%jn%zﬁPe ers 5

t he toner ont al ner y pier Gi n a4 resu eet 33

I s sandw i ched BeLyRRA & {H@Hrévn%s RPAY¥sdhd b8E b P&etdP72tile Aurkhion,

Because the toner replenishing system uses an air stream, the
toner container does not include a toner discharging mechanism and
does not have to be hard. This is why the toner container of the

15 present invention can be soft. The mating portion of the mouth is
implemented by a relatively rigid tubular body that may be a simple
tubular body or a tubular body processed to enhance the function of
maintaining the mated condition. Processing may be effected on a
tubular body itself or by use of another material. A simple tubular

20 member- not processed is so configured as to make surface—to—surface
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.



- enhancing tight contact. The above sheet or seal 33 may be formed of
rubber, al um num or foam urethane by way of ~exanple. A recess nmay be forned
at the 10 center of the sheet 33 beforehand, so that the sheet 33 eas i | vy
breaks when the nozz | a 11 i s i nSerted i nto the tubu | ar body 13. | t
i sessent i al wi ththi s schenme that the sheet 33 be f i rml vy
adher ed wient bee Obibhedr Moal-hes thdMl afe DQdY,s, NG FBAUIAeL A321; jay Re, formed
inthet blérl A body 13 such that the t |5uab gf tﬁednoztze]g%aglylﬂégu?s aga i
nst the 15 shSuPHEE BEE°Fhi s BRFEYeS urtiferhasfofoner t Fefiainent att thahe
tight coprezett emivemciongmaecivani SaNdaBYhdA NP @Rt 8 rRYg AR MDHD Jhgaf 1T on
structur g fof ngd o4 h [, per_i pher f the tubu | ar body, i n wh i
ch case the uﬁupl at ?ep%%gg?l uc?rllflr eQ'\E/\rlnc’lvgf’?‘f FE™1%5EEY | CP8REheTn 39K oner
condui t . PF¥iPE har tongrs eFevinge pharicsmifplereonaiectyl @ Maysthe:wd0 sppasbded on
the tubupsrtsbeeypand nepzlesei1The serew9f fhe,fubul ar body alsp allows a
cap for se Ii%g t he openi ng eo t he tubul ar bga%/e't o be'f i"#‘%e%&%e?%to. For
th i s pLﬂ‘pgS the REAPSIfGaly dosed copditien by poovitedded tengagevenew
mechani seom ifberdioner caAtsofc BeierOboddi@nbt G5CNLd qBYENL.E QL \M.fié |, be
descr i pad.25 nore spec i f i cal | y wi th reference to F éé 15-1
and 15-2. As shown, s | 26 the toner conta i ner 2 i nc 1 udes at | east
a nmouth or tonefyoout fier@ht PO dtelns Ofr OQva I AL 860 Skt i APGLR Sbbvede wa | | 52
connect i ng the nmouth 50 and bottom 51. The nouth 50 has a sect i on 50-1
hav i ng fubiBxr ibod¥rand, ie. g et tHe GoFz ik, |i.@0, thapstdreAnmxicRumsdrenet er of the
bottom 51 al though such a configuration is not limtative. Cenerally,

t her ef or ethet hez=lied entwalthe Stubadar dodyiardnmetarsteedquehich iasdris gphadecreas i ng
at i east i n a port i on 52-1 ad joi ni ng the nmuth 50, as i | |

ust rat ed. tubyéas thage igftot the Borgronemiuiiner the noab!s hevitgpetwleahe toner
container 2 are open to choice so long as they satisfy the above

condi ti onStTUPh¥ & oner conta i ner of the present i nvent i on may be pos i
t i oned vertically or hqrizontal as desired, because of the toner rep |
en i Cohii ng syl dh BEeRigTan 1 BRpbaRel fsniFaaY et Hhe vort | ca
| position of i Lth i faci oMYA i s natural and
nost effeg'iésienl\élgﬁﬁ%pn%ﬁﬁggéF‘gﬁ\e)_dlgll{/3$¥{%%%%%)e?E%P%e%oa sta@gflc}lé?i scharge
the toner wisbBs @Nedids std1e@mat|qef NeTATLGD L2€] 0 APYRPEL digRdnt 0 M nim ze
t he amount of residual toner to be left inthe container, ' it is effective
to inclingorret ferab¥ eghethaiTel BorROsA bORthe2tubu®hr bBAy and, e.g., the

nozzle because the leak of air at the position where they are connected
obstructs stable toner discharge and thereby increases the amount of
residual toner to be left in the container and because the toner
contaminates the inside of the apparatus. [n accordance with the
present invention, the mating portion is provided with a mechanism
for maintaining the engaged condition of the tubular body and, e.g.

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

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



side wall 52 relative to the section 50-1 of the nouth or tubular port i on
50. Thi si s part i cuVar |l ydasi r ab |l a when the toner conta i ner
i s soft and easy to s | acken. The ang 12la 8 between the sma | | er

di aneter portion 52-1 and the section 50-1 of the nmouth 50 shoul d
preferably be) but not 1 invited to, about 45 degrees to about 90 degrees,
nore preferab | y about 60 degrees to about 90 degrees. | n F 1 G 15-1,

the ang | a 8 of the sta | | er d i aneter port i on 52-1 i s the sane at
both sides. In FIG 15-2, a snualler dianeter portion 52-2 has an angle ,;
71 B 1 of about 90 degrees at one s i de and an ang | a 8 2 sma | | er than

90 degrees at the other side. It is to be noted that such a snaller d i
ameter port i 6or dhessyytlemhBVehé tmebrarfiamnad pomeirdeti gh €hé dutér desiphede wa |
52. The soft toner conta i ner ava i | abl a wi th the present i nvent i
on i nc | udesoéittHe ealailad Body ex whén ttha maeke,0ffot @xamp 54, 0iis ithagtgmert i on
and ar i gi d nmuth or toner outlet portion, as stated earlier. The sack
i s designated lognddid, r of dhermoaduitten Bilde2arddy FheGBechiatH $manag Heb-aBrarngedi s to
be noted that the soft toner container of the present invention may even be
one whose sack insthgapezzler pexyiiged vt paubular sgruptuThe nouth expected to
mate with the mati ng_portion having the previously stated function should
pr ef erabl y? be formed Tgf tdepbicaptanti §phangine megheni &p Wi irh ke deper khgAdtore

container is deformable due o air pressyre introduced therejnto, i.e., has
Tr5 Vol e seqeBRTITARRY1 &8 bE Sh5urBcen dhebr kR Ranad Y HEr SHuatby
bl ow. As for ttged oft toner container, the cubic shape nentioned earlier
refers to the s a%e of the container filled with air. Advantages achi evabl e

W th the soft toner qRpiQBel. AbfbetdlPoad U cricliifaf BByl QRCIoRMal ner

is packed wth toner, the sac t he contai ner can be substantia

evacuat ed, | .emechffidmbths BeetPddsctTBed WkH réfétehcd t8VSIGA 4N Mhd ofb4RiQf @ |
r to ex i st between toner part I ¢ | es dropped froma hopper, not shown,

and theref@re GRHE&S shb@ld BRefertBly 8P forfled of &n le|Bktiic And Feek IRl KRNt A |
ner. As aresul t, the tots | pack i ngt i nme i s reduced, and contam:i

nat I on ascr inolbbadid-parmeabiienandateris! Meciuse Ah Ziadperditabl enertecoak dsi ner
i s protected fromdamage ascr i bab I a to shocks and inpacts during
delivery to a udeble ta caddetitentonehetst eakageFemedxample28iser maws pomadefofsuch a
toner container does not need a shock absorbing material which would
.increase costs feapredyurethaes of pdmiert sRopger rebRfract faky has feesrowdmt i ed
and renoved fromthe apparatus body, it can he folded up in an extrenmely 5
conpact configdr Q?'fedd.a?'l’}?é" fLreiPe Rl A AN "é“éa{’éigﬁyéjer‘i‘éhmést W@%bﬁ%‘rﬂ cont a
i ner and,can even send . t Db i f, or a cyc l,i_n ur e. For a
transportzli i on oégﬁfagﬁ)},ncfﬁ%%lt ecﬁﬂ%@ﬁat ‘Treéhcffl,’ﬁ}eoellasab%m%??% r“P'gﬁ'nf'ag'i‘ ner i
s easy to transp@rioezsflel €x i b I a and therefore easy to hand i e, and i s
prevented from being scratched or otherw se danaged. This is 10 successful

to reduce the transpont@id off €R5¥FIAf e BIER Y MM formed with slits and sized
to cover the opening of the tubular body is fitted in the tubular body.
In this case, the elastic member should preferably be adhered to the
20 inner periphery of the tubular body. When use is made of highly
flexible sponge which is apt to make the insertion of, e. g., the nozzle
difficult, it is desirable to adhere a film as thin as about 0.1 mm
or less to the surface of the elastic member in order to increase
rigidity.

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



containers. A toner producing industry al so achieves cost reduction because
the toner container is reusable. In addition, we experinentally confirmnmed
that the residual toner and other contam pants coul d be renoved nore easily
fromthe flexible toner 15 container than fromthe hard toner container.
The sack and nmouth of the soft toner container should preferab |y be
produced i ndependent | y and then connected together fromthe production
standpoint, as stated earlier. The f | ex i b |l a sack may be forned of a
sheet of po I yester, 20 polyethyl ene, polyurethane, polypropyl ene or nylon
resin or paper wi th or wi thout a | ayer of another mater i a | or even
paper coated wi th res i n. Wen the sack i s i np | enented as two res i
nl ayer s, the i n er .guter 1 ayer show | referab | be
formed of po | E\eyg’t 'h)r%ﬁ% "Ié)ﬁgy%rt@'?gri'&gtr Ccr’%tsalcﬁ eé'rqa”%'ynlgo'ﬁec?‘églsﬁ" I“sf?ﬁ‘%éér
resin, respectipsels i K d i, .1,y break when
sub jected to, t\g.éégé.l t:mp?oeﬁgﬁﬁeerj. 2;%0%5%%4;?%33; %%fgg;g'ﬁllga%'}geri VIe"may be

provided with ameRktHE BN, B6PTexBNp AP | | I r h 0810
antistatic agent et 0 ‘cope v(\en th se’txat'iac 'eII egﬁ%?@ﬂ E/dt%\r}%h:glse'q?%gggﬁégi'%tee}c

material my hakmbén)260eshs edeniba CEBeRmurbiet ight CKARSSt SPPUHoH PLSS egra?bl y be
bet ween about 20 ~. m and about 200 Vim nore preferably between about 80 ~m
and about 850 \iceurAmgebateash\itHeyst it GKd,f lee¥i bhRe IMRYzené al would fail to

achi eve the above advantages derived fromflexibility while an excessively
thin flexible materi &efeooulng toaviESi t19-pand i10+2, paiek e thswii & meklber 2@ A& med

sl ackened and woul d thereby obstruct the delivery of the toner. The soft

t oner contai ne™igh twees liteséhtnteanseat inanearhyotheencdver ortbe hapea i ag séctheand a
nout h prepared sepg&gtely and nennyablx connected together. Again, it is
preferabl e to itHpHEfeRPI% hEoRstifketingarthy tdiebt cpnsestdienhas ing, mashgnism.

t hr eaded engag t or insertion. [For. this purpose, at |east the opening of
t he sack shoul gﬂg?%ﬁ‘ag’rj é’blr@eb%' 'gﬁrweﬂh%‘r'ga' HErsastveash eHieckat apanehe &£
materi al . ,Jhe sgckni $..formed w th.an opeping t.0 ich the nmouth is to be
fitted. T‘(I:)drpr oo?ucgot eegrgg‘?:'k, o 5Ffﬁ a9 >'/p'o°f"' p%}éec\gga P'é‘pé{‘F%erb ofEHH¥d to
forma presel e¢gdssh b e, g eat sealjng.

Al ternatively, (btv';hesh tﬂgeep ex'iebﬁeg?r%féﬁgglwirse %'grlcgc Cq T 5%1 te{]eg?oozlme 3f1

plastics) a seamiegersBf sulfantbes tt@&ﬁ't?gop%c@(t rWHﬂQEth?nLQrgbflstl i£0qyl gebe

noted that the soft toner container of the present invention may even

one whose sack dpsnRalchblcd, | €he diligds BRopR d ¥pdcklibd thaSant ahafl ikt &lce The
.mouth or toner outlet portion may be formed of polyethyl ene, polypropyl ene

or simlar pl astsi €sr as padsableVWhile the mouth is relatively rigid, its
material should preferably be identical with or at least simlar to the
material b the sack Asnshewdern FbG.f 3613.i amtaeny GErncavgr Ahbat igus auibady
constituting the mouth is generally made up of a mating portion capabl e of
mating with, e.d§ereq Ré fn'@zg!‘@/ gAY ke fittednen {Sbe i opumfer prt ifhlt swdace afhe
openi ng of the aclﬁ. ach r@{ L&e t portions may have a particul ar inside
di aneter and at%ﬁret REHI aleier et ur BN ROVRECHY dararakiier o aeeemmadet iingrithe

e i et elelastic matber! 50 ahd Has" DU ot (PSR IF SRANIIY AT Han' @
the elastic member 20. When the elastic member 20 is fitted in the
20 cover 41, the latter presses the former radially inward and thereby
further insures tight contact.
If desired, two elastic members which are air-permeable and
not air-permeable, respectively, may be fitted in the tubular body

with the air-permeable member facing the inside of the toner container.

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



mating portion A and a fitting portion B. As shown, the mating portion A
has an inside dianmeter x greater than the inside dianeter y of the fitting
portion B. The tight contact enhanci ng neepanism5 stated earlier is

provi ded up to the shoulder C. This structure is simlarly applicable to
the hard toner container. If desired, the mating portion and fitting
portion of the tubu | ar body may be conf i gured to be separab | a from
each other. Th i s configuration allows the elastic nmenber or simlar tight
contact 10 enhanci ng mechanismto be easily arranged in the mating portion
and allows the separable portions to be individually replaced when danmaged.
Wiile this can be done with a nating structure or a screw structure,
air-tightness i i h or connec t.ed tagether. 15
To 1150 ther oA AL cHBRBhEP " AR R M B g p S0 BB HPE. ¢
s preferable tadish, t.%dgdkue P& &he Lol ABANE tHES, i O&ﬁ?er{ kRe RLEYRNL ai r

fromleaking fromt sac a speci PP’ con |gurat|on of the
fitting portion,BefdtothicR¥h ﬂQr%Eﬁegéerstdnﬂgen@sso@p%tor{ebellfa'twe'sngtsoort on

B has a ship-like cross-section that is superior to the circular
cross-section fHavehe @BOXME%MISF@%E% Membbt datcAds Fushotdned sReC 1 f
i cdevi cefor al | owi ngthe ai r streamtoeas i | y de |l i ver the

toner fronst he datrieealtignteducenethe Asattedvg offhtheopemerport i on of the sack
2a i s f i tted onthe f i tt i ng port i on B of the 25 nmouth. The open
portion of the sack 2&lG nélluteshoas pandthen Epdvd¥iageonfBduratsen fusdegsthest ant
i all yparal | al to the surface of the f i tt i ng port i on B, so
that the toner ekestiic megpberat hbubylat bodéepsheown Imﬁ'@ﬁaﬂ&*bhm@@ shaatder y
delivered. The tion D has substantially the sane | ength as the flttlng
portion B althoggdﬁei’t Bs 1§pbh thereimsii de. %herﬁéowsvé §P'F’EFC9Lﬁ°é’§'aﬂué et

simlarly appli le fo the hard toner container i
f | ange E may f%g i Ia”'i"”&?"e%'taéﬁdc J5mbe 8?1 't'}jférYﬁi?Ftt?e&Heﬁ'? tﬁ‘ﬁee'taﬁBLﬂ ar

oy Dt vl il RATAS A0, 3 hSebhdr WP A0S D RRA T Y

per pendi cu {he anged on a

prese | ect ,ed pQ)E'LIenH K8 | ik Qe dfrec¥ion if \Prﬁ%ﬁ { F\o?zle T'i]Stls H& P@%&d ljnfl, Or der

a

tofac i | i tate storage or transport. ange E a
| | ows the conjgd Ireﬁ@wedtﬂohﬁueeasuau|hryoog9cke:¢kevmcueté1—t1hﬁ'astthﬁramx\eér gph i is
mouth fac i ng upward. The f | ange E may be app | i ed to the hard toner

container also.slightly smaller than the diameter D2 of the nozzle 11.

When the nozzle 11 is inserted into the toner container 2, it
15 tightly contacts the annular elastic member 31 due to the above
relation between the diameters D1 and D2. This, coupled with the
elastic member 26, realizes a double air-tight structure. Further,
when the nozzle 11 is removed from the toner container 2, the annular
elastic member 31 removes the toner deposited on the nozzle 11, i.e.,
20 cleans the nozzle 11. The elastic member 26 also cleans the nozzle
11. As aresult, contamination ascribable to the toner deposited on

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

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



15 As shown i n F 1 G 18, the sack 2A may be prov i ded wi th a wi ndow
or simlar pressure adjusting neans 31 which passes only air therethrough.
When the b | ow systemor the conmb i ned P41 ow and suct i on systemi s
used for toner rep | en i shnent, excess ai r f I ows out of the sack 2a v
i athewi ndow31. Thi sal | owsai r tobeal nst | i mi t | es s
| y 20 sent into the sack 2a and thereby further stabilizes the discharge
and rep | en i shnment of the toner. Further, the toner i s apt to cohere
due to the expansion of the toner container 2 when the container 2 is
stored over a long tine. The wi ndow 31 obviates this kind of occurrence

al so. 25 Mor eover, when the toner conta i ner 2 i s packed wi th toner, a

v 01821 NS hodR hBRGOBH A s £leaB AERHA B fesY o |y RN BMA Y i} the W

i ndow 31. Th i ows the toner conta I ner I ent y
packed wi th t&@eéla%‘%‘iicﬂﬁe%@ﬁz% H‘%Fﬂéﬁ Fith “EﬁFeeZoF rmd@mg%—aﬂ thel OW

tenperature env I ronnent. he w ndow 31 or pressure adj usti ng neans may be

i mpl enented 5 tsw.ttbqscgrmela&afeo Ir i 98 2Rl séEoB le. kM kR MB e GF Rr Q44 (E 111 uor |
ne-conta i ned resi nor si mi | ar synthet i c res i n, pape r and a th

i nnmeta 1 f i WheM tHhodzie NAOWs3thdvryedeimbovheladnat dRyalRsi ped THesi tion
of the toner container 2 matching with, e.g., the toner replenishing system
and t he no&it h fdiameterg DApsumideorthdavthsat engthhe qarlessutthés gadoplai. | ng neans

i ssim | ar | y 10 applicable to the hard toner container. Various

modi fi cati ons of the Asosleswncomf&G.nét-3, ntcaccqrmhamie sliith 26he fypegdning,
invention wll be described hereinafter. G 19-1 shows a toner conta
ner i nc | ud ivYsegnay ke made efi apbirlm 32 '(')?f"&dj“ﬁithlan@“& Horthayhngh qikeeterck 2a
connected to t nmout h 1 FI G, 15 19-2 sho oner_copnt ai per, |nclud|ng a
plurality of sglﬂeé'ﬂ"’e'd ot?‘F” ithgnlength io?fn‘é'éF sl ?é}é s ThedE' 'B‘f&t he fdhtsd 2a.
The or each squee

i t frombe i %EgnsFE% ?5‘8'%36 ?ﬁéﬂ E%S? the‘&ﬁ(f Hg?g’ﬁ psfz e#)ger poove

toner ad j18 i ﬂthnﬁhe center of the toner outliet 13-1. This can be easily done
by using a two—sided adhesive tape. The film 32 may be adhered to
the entire surface of the elastic members 26 because the slits 26-a
of the upper elastic member 26 and those of the lower elastic member
26 are not coincident except for their centers.

15 FIGS. 12-1 and 12-2 and FIGS. 13-1 and 13-2 each show another
specific configuration of the tight contact enhancing mechanism. As
shown, the elastic member 26 is implemented by a packing in the form
of a plate or a sheet having any desired width a. The elastic member
26 is affixed to the inner periphery of the tubular body 13, as shown

20 in FIGS. 12-1 and 12-2, or to the outer periphery of the same, as shown
in FIGS. 13-1 and 13-2. |If desired, a plurality of elastic members
26 may be fitted on the tubular body 13.

FIGS. 14-1 through 14-3 show another specific configuration
of the tight contact enhancing mechanism. Usually, the toner outlet

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



the nouth 13 fromcoher i ng whi | astoppi ngrel at i vel y | arge
masses of 20 toner. Consequent | y, the toner condu i t 12 and toner out |
et are prevented from being stopped by thgstoner. F 1 G 20 shows an enve |

ope- | i ke toner conta i ner i np |l enmented by two f I ex i bl a mater

al s havi ng substant i al | y the sanme shape. The two flexible
materials are connected by heat sealing except for the end 25 for formi ng
the toner out | et, and then the nouth i s f i tted i n the toner i 33
outlet. As shown in FIG 21-1 or 21-2, a hanging portion 56 formed wi th a
ho | a 55 may be fornmed at the bottomof the enve | ope- | i ke sack 2a. A

| ternat i vel y, as showmmi nF I G 21-3, a knob 57 may be fornmed on the
side of the sack 2a. The toner cont i.ner shown_ .in 5 or -

be mounted to tPREVEFPLRS APTR Bk 58k nEn ﬁ@cﬁdﬁél V'nlf ﬁé?t“i‘f'&h“'%m&r t%e
knob 57 he Id b h d ts,t.h

fpgm fall |eng do an H’: 14aﬁrbﬁ%1l§¥§?q ?%Hé(ra 4}‘5%‘? rjh ntg1 {]g{églr%gcqn% hoﬁ I n
ddi ti th t 5 v | th

i o, e g o S ed 8 5 6 LA sy

conta i ner 2 nayib& kAL rgrﬁgepf%a tl(saQﬁW FRLF @ SLERt h 1% {1 @peaarent

material to allow a person to easily determne t anmount of toner

remai ning 4n t k@ eCdHeri E6HtaZnl ﬂmﬁ/ bim.hertweeme@ilm t e LosdAithethel2. 15
FI1 G 22 shows a toner conta i ner 40 i nc | ud i ng a sack 42 f or med by

the heat sea | shegg 3afigPsdndasthdd Betiwebn kheRublrlidr Kady2{R afid¥be AoiOiRETr!, cont a
i ner 40 whose sack 42 is fornmed of paper having sone degree of har dness

and r i g i d ienhgnding kieght montactk pack. Further, F |1 G 24 shows a toner
contai ner 40 i nc | ud i ng a sack 42 constant I y b i ased by, e. g. a
spr i ng 20 such thatThetahoyrdsheed aroséalup3 mabicre féranedorft aibter, sHomwnum FI G

24 runs out of toner, it rolls up due to its own resiliency and can be
easily col | ect é. foam urethane by way of example. A recess may be formed at the

10 center of the sheet 33 beforehand, so that the sheet 33 easily breaks
when the nozzle 11 is inserted into the tubular body 13. It is
essential with this scheme that the sheet 33 be firmly adhered to the
outlet of the tubular body. The shoulder 13-1 may be formed in the
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 sealing the opening of the tubular body
to be fitted thereto. For this purpose, the cap should, of course
be provided with a screw mechanism.

The toner container of the present inventionwill be described

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



F 1 GS. 25-1 and 25-2 show a nod i f i ed toner conta i ner 40 s i mi | ar
to the toner container of FIG 15-2. As shown, the toner container 25 40
has a sack provided with aﬂrectangulag bottom One or two sides 1 34 of
the sack are i nc | i ned by an ang 126, of | ess than 90 degrees re | at i
ve to the sect i on of the tubu I ar body. The toner conta i ner 40 wi th
th i s configuration has desirable volune efficiency. Wien an i nmage form
ng apparatus repeats i mage format i on wi th 5 the soft toner conta i ner
set they ai n, the toner conta i ner defornms due to the consunpt i on of
the toner and i s apt tofai | toful |I y di scharge the toner. To solve
this problem the present invention uses neans for allow ng the toner
container to preserve its original position as far as possible (position
preservi ng thedieseheeaiaiatt rinc ! ddesSpetsakt @aldugh or Heneonet | et ot wianer 40
shown in FIG 25-1 includes position preserving neans 48 surroundi ng a sack
49. The posi% i bReFeBsBr 312 sedhya l4l85£99nmtﬁ og fhel mofith B0 and bettomhar d

pl asti cs, per_or a %ﬁp i nat i on thereof and may have any des i red
shape and st'ruc ﬂ?r'@%ig MG 28eGhiop AR~ hbaY e nhd e géanatdr fsmatisron. 15 Wh
i | a the pos i i dn.preserv | ng ns 48 sho i nFIl G 25-1 has a
box-1ike cot f‘gl}ﬁ"gt i"‘Sﬁ”E‘t"h‘gifH‘aﬁfg ?ﬂg%%%cwt&“@f“ %cl‘ﬁ'éh@dﬁﬁ"f §ujurtat i on i
s on |y i lohrigdakibRls hot Vifitafive! %ne%ﬁﬁ,ﬁ%&é&&t 090, by §q hacat 1 on of the

. S.a
pos i t i on preserv i ng means hav | X surtaced. "2 shown, the

surfaces of4itah&tdI0sed i AV )t r .the surface,
20 | abe | e'd a, fordught)lpao?? O?Eﬁéétiﬁgaﬁg%taﬁ@gﬁ% %Stférggf’éxéﬁ&nﬁpn& the i r

edge porti ofe.mouith 805kB a8 uifiatP@ST ThoShdHeCsOfnd Bt tBR 8N SndRNKe REL idTPI enent ed
as asack f i I I edwi thai r. Al so, the posi t i on preserv i ng

means may behagerandgbel tonertdmtappar atare bpéh TYCEhS cBBEYGbn@S st Bhsupport the
flange 25 shown in FIG 17, the hangi,ng portion shown in FIG 21-1 or 21-2
or satisfy the above conditions.

The toner container of the present invention may be positioned
vertically or horizontally, as desired, because of the toner
replenishing systemusing an air stream. |n practice, the vertical
position of the container with its mouth facing downward is natural
and most effective from the gravity standpoint. To stably discharge
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 50-1 of the mouth 50 should
preferably be, but not limited to, about 45 degrees to about 90 degrees,
more preferably about 60 degrees to about 90 degrees. In FIG. 15-1,
the angle 8 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



35 the knob 57 shown in FIG 21-3. Further, the position preserving neans
may be i1 nplenented as an adhering nenber fitted on a suitable position of
the sack and adhered to a presel ect ed portion of the apparatus. 5 The soft
toner container supported by the abdve position preserv i ng means nay be
transported or stored a | one, depend i ng on the structure of the position
preserving neans. Genera | | y, a toner conta i ner show !l d preferab I vy
be packed wi th as great anount of toner as'possible because such a toner
container 10 can be eff i c i ent | y stored or transported and a | | ows
the user t@ bisfaabouh 9 dearsesmintey sbde sopiresnglehf 3 smarh'mﬁhw 88uency of
repl acenment. However, shou | d the toner conta i ner acked| i th an
excess i VESHASSnAt dhet ofer, stdre alitvddtiRyde Qﬁteﬁheh%tOHE?h PepPEEEhi ng

syst em of the resent .invention would be dif |cuI£ to achi eve. ﬁ

conducted & tleésp°(5 @3(58?? RERN2VE 5° Ba(TaF MY HhEY e taHETRY 5ot Fdtidr to be

ef fect | % y packed i n a toner conta i ner when the toner container was
conbi ned w gh t he toner replenishing system Assune that the packing

density of e\ ARETeoBPRLAL Skl oDF Q0iGH: DY} Yhe PG dae VBN (9) of

toner packed in toner contal ner pac | cnB) of the
conta i nerincTifestitPlasht M8 b30UEM} *Eér‘ier“@@d? hB®oP@Gh dnddrdgRs | ty was

0. 7 g/cnB or | ess, toner cou | d be stab y repI eni shed froma toner

cont ai ner, ek he tiche beoliaiied pori5eh! ,asatsta{éd tda¥@seand 1hef badk itshe
container only in a mninmumanount. It should be noted that the toner

repl eni shi rdpssgrstteth lf thdeepeceantnunbral Ay dntFiiGSonl 6-1sapr &@813,i IEats | a even
V\{i th other pack i ng dens i t i es, i . e. , thel 36 pack i ng dens i
ty of 0. 7tg/ beBnstegu thatd bie redgar dogescdnfieimmstofdesei pFedenkt anpéto:libﬂg

d t h t t i hot .
0525' ayl ogg‘a%e%egldggor?eﬁgwgbsxmea%k Qgeratrltl}'or i né%%easnad ?gralgfmér"lﬁf e '?E‘S 5

cause of tmostlé)(,eempﬁ@ﬂ:eto meteeomtbctml ntawdngl i fofre L emthasdhy eshedfprex sl yvi

ments, as fQ.la nt, . I r repared a_cylindrical
col umar gl gsg C%)ott e a\e?}%ﬂ? 81 2td %}90}‘:\@639% ot éhEI éhatt g{ylﬁgﬁ% and

a capacity ™gftedi®l250 cc and i ncl ud| ng a nout h, and three cubi c, soft
containers inplenented by 100 ~c mthick flexible sheets consisting of po |
yethy | ene and ny | on. To produce each soft conta i ner, a sack forned by
wel di ng the above sheet's and a rigid nouth nenber forned of po | yethy I
ene and hav i ng a d i aneter of 14 mMm were we | ded together. 15 Each soft
conta i ner had a square bottom whose one s i de was 100 mm | ong. The

bottl e and soft coRd QloR€rforRACELMATRrPAE kitflormhdbld @ RBlair pressure
introduced thereinto, i.e., has its volume sequentially reduced by
suction or sequentially increased by blow. As for the soft toner
container, the cubic shape mentioned earlier refers to the shape of
the container filled with air.

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

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



tenperature environnent, with 100 g of color toner available fromR i coh
Co. , Ltd. havi ngarel at i vel yl ownel t i ngpoi nt, i . e , a
f I owstart tenperature of about 89. The2bott | a and soft conta i ners
each 20 were then seal ed by caps. Specifically, air inside each soft conta
i ner was sucked by vacuum of 150 mmHg by use of a nozz | a hav i ng a |
ength of 60 mMmmand a d i aneter of 5 mMm The nozz | a was i np | enented by
a 300 nmesh filter fornmed of porous stainless steel. After each soft conta
ner had been ad justed to a des i red pack i ng dens i ty by the 25 suct i
on, i t was sea | ed by a cap. The pack i ng dens i ty of the conta i ner
37 was determ ned by dividing the anount of toner (g) by the volune of the

contai ner cl 0s&g JR¥p& CaP sudk adearerr%matt@ YOdURBt ﬂfeeé% Iﬁogﬂtﬁ)s'orl@ﬁwtg sea |

ed wi th a cap, the conta I net was sunk I n water resul t i ng

change i n the JateVeall whfcH k8ubdiharsasaf cddie water was measured. 5 By the
above procedure, the glass bottle (sanple a) with a pack i ng dens i ty of

0. 4, one soft conta FurfRer, aPEdFthe 8o t¥hdr &dhtaimACKad bBeh @RpSied dnd of 0.
4, another soft conta i net (sanp | ac) wi th a pack i ng dens i ty of O.
54 and anot her rsmioved Fnom the ppaf aBhddya id~can be Fhldedp@e Knianngxtadenslyl ty
of 0. 67 were prepared. How the toner coheres when stored at 10 a
tenperaturé of &@Gaskscdéigmatien wihe mhcaﬁ thheeflomar easdnpl kandde dthko
determ ne a degree of cohes i on, 149 a 74 a mand 45 a mneta | neshes
were stacked. 2tefesfeongaiiervilsl ean exan send Mz»v me heder arrecpab'seopttrﬁpmgh t he
mesh stack for 0 seconds to neasure the anounts of cohered toner | eft.

The amounts of F¥sa trafifRortatdpn company. iBed i gtwe)ght.( Tqldgd F°Pe'e‘ﬁ°'"59”éerprese

| ected constant and the rat i e s he resu roducts
Lo the tota. | aHbORDY 5P Sranarottact e Bl Foar B degbpdle” S thesi on
(%9. FI G 26 revent t\hr% d%gr’ees of. des i QH etermi ngd b)f Jte above
procedure. As shown, efthe sg 5“638 °re? eers? Come Ps cHuse 20

the degreqqof CQJL%%sLﬂH” id P ge he ttr%népo@tX‘tuont ha%‘ért ‘?gaefn%ﬂzot%n@r dur at

i on of storage By contrast, ass ottle or sanple a causes its toner
to cohere in a sl ndey | oﬁt@teﬂbmuemﬂg MRS 8r ) BEsJBANYIESRIE L FedROSSH T D |
e. The soft conta i nets were found toon |l y s | i ght I y expand during
storage. 25  3Bedaxiper ithenttoded hebataveee [isepaduedh dree @l asddilbbdr, | ege
identical wwth the g | ass bott | a of Exper i nment 1 and three soft conta
i net s i dent exmeaihentail lyh cohéirgefit thamt aiheer sesotiudx papherentand. ofher gl ass
bottles and soft 5 conta i nets each were packed wi th 100 g of toner to a
pack i ng dens Porttymd)marcs qoudyl bé1aremaynd metdodsbly ifrem fopef laxipbmttoner

Thereafter, al | the s es were sea | ed wi, th caps. Such two k i nds
of samp | s vve?%“*sat'B?'ed:ha'E' ftréﬁp%f‘ﬁtces‘f%?" eent%eeand 40 i n order to
determ ne the cohes on s%ate of %on The SSI on st tes were 4
neasured by penet ratl Be 1%7C §‘8P e eJIS§ JapAies °" AL riH

St andards) K- 2297«?fera§f é cgcfu%gg hd p%ngerpzqsqand tﬁer?ﬁggr}f%tgé ec‘g%?ghe?cftrgrﬁi

anount of toner ter e SO as m ne enefrat i

on. The un i t ghe FE:‘?Q&’GJ@Bn stgndbé.nctl SO RESARN bhedePy I S K-2207; a smal ler
val ue indicates a lower degree of penetration.

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

20 polyethylene, polyurethane, polypropylene or nylon resin or paper
with or without a layer of another material or even paper coated with

resin. When the sack is implemented as two resin layers, the inner

layer and outer layer should preferably be formed of polyethylene or
similar resin and nylon resin or similar resin, respectively. This

25 kind of sack does not easily break when subjected to, e.g., pressure.



15 FIG 27 plots the results of experinments conducted at the tenperature of
50C. In FIG 27, asterisks and dots correspond to i the glass bottles and
soft containers, respectively. As for the g | ass bott | es, toner starts
coher i ng on the a | apse of 40 hours s i nce the start of the exper i
ment and coheres far nore not i ceab | than toner 20 stored in the soft
containers in 120 hours. This tendency s also found at the tenperatures
of 40C and 45C. Fasthemt ed faboitde waberielgimagsbdmudvédpdckidd wnt hltumem and
seal ed was er gt e S Wi
ththe a1 25053 ol Bl FIRECE! HIP cchbid YCLnpBRMERL Btk EP1EE0 "
ns i de thellghlsmscmetcthflalia%pands due to the r i se of tenperature, r
39 pressure inside the bottle rises because the inner periphery of the
bottle is inplenmented by a hard materi al and cannot absorb the expans i on,
caus i ng the tdméilet@ec@he:sié:lemﬂexsiahalyayo@em asvedes\ixiedt hhicknefe. ttdwer
conta i ner, Wn nds t rature evat i o the

maxi num capaC| ?@est%gpo%acﬁﬁﬁ IéaebalB'sB?Eber%wﬁflnfafbo ?I”fm anfinokf utt f“mt he
above, the maek ﬁef@?&bﬁﬂf uoeta&afd aaaﬁtal 1BOr JARY aJaa paspaci  ded Wml thprl?he .
prev i ous st ate ressure,ad just | Apar t romt S i n
of counterr?é?i%ﬁ?’eve]\)(e E rEhexiRif d“aitef"l?/l mgnfa‘r}ed‘ c 8fitt § r"'fg e e of
causing a ridvaftdg<sy tenpreast erel iMmekiwilgeft Jileonimi rceboiveaRer enin
despite te erature eI evation. _Assune that the, soft toner pqﬁnt |ner has a

mexi num ca BlenBrterindt YWt SREP JEEKkRPTELAR t RAKSSht WY otRF i es

a capac i ta/laakeﬁd)l&ﬁﬂ \&f\ilﬂl’ tﬁ@ﬁaﬂy bbétructnthd halnaarty bf Qﬂﬁuﬁomezes a capac
ity Ca i i n the sea | ont a ner. Then, the above occurrence was

successf ul I""§}'l oB\PESL &a“%eﬁ?nFﬁénffro the PEREE T PVERS PaliREd SWFR h°F hES oner

in the fol lixveng easididndoa: m(:ﬁh’ﬁ)@repafec( @epacively @ha ienigvably d:hnnﬂacﬁxec( Ca i
ry (1) It s

be ngted that ty of th
ner refers YREREEpac WALy ult | SUnPTIETABN of  BRIeRRRC WAGh BRRISHAEAIT0 |t s

maxi mum si zeloséhe coafiadiony bgf the. tOlt‘tﬁfead@dlté‘tlg’agémé:rm’l dsxe ﬁ&&uctyorrreasw:ed in

terms of a ghange in the_apount water in ich t ta_i sunk
The capac |tcl? TPORSy 3% ErDa"'btcé;glﬁ PP PR, etc?af d Pr?g EE\%S}E

of ai r prfmm'a betaveebat iBrRey fildk, | £Tedibes q&&@keﬁhj n 25 the contai ner
and the volune of a space where the toner is absent. | ~0 This capacity

is calculated by subtracting the capacity occupi ed by
The sack is formed with an opening to which the mouth is to be

Eitted. 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 may be formed of
polyethylene, polypropylene or similar plastics or metal. While the
mouth is relatively rigid, 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.



the toner fromthe tota | capac i ty of the sea | ed conta i ner. The
capacity occupied by the toner is calculated by dividing the weight of the
toner by the true specific gravity of theggoner. 51 n the above re | at
on (1) , 0. 1 may be regarded as a marg i n of a space against the
variation of pressure in the toner container ascr i bab f a to tenperature
al evat i on. Speci f i call vy, the var i at i on of pressure and that
of vo Il ume 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) V and T
respectively denote pressure, volune, and absolute tenperature. The gl ass
bottles used in the previously described experinments are considered to
belong to a systemin which volunme_V is constant. Assune that .
hernetical |y sédPed &' ad®"s0? t3PEChBiS §oRDENT &inny el LY?@,”‘ i t'}?jt‘dt%a

t t d . 15 tively 20C.and, PL at the tinme of
packing and S0CREE B Eifb A SMhrfy AECIHo AVF (oS0 &1 Grae. FReR (ere ho

| ds an equat i_ogp.of ,RP2/Pl = 1.102. Likew se .if .th Xi t ture
and. mai mum pr GSORIE" AMELTLTaRIeR e & REREeh MR dhe s ogt o SR of

POl PL = L 008y Thanel 1eiFERETRIAN 8. CIIRUALIGAR GAUSES fhindiRe Tephitnl OTET

cont ai ner 20 toycorrpress the toner ; the pressure r | o at 50C.

Presumab lzy, thgked QLeiidrhes hPRRIdel Ut 84ISRE dhduthete b PQthudure is
tenperature el evation and pressure el evation ascribable thereto. On the

other hand, theig@iir yOBSS|icaplaAkbee AaR] AOA& derefinkp. belong to a system
in which pressure Pis constant. Pressure 25 i ns i de the toner conta i

ner effects the tonerifedesireid, i theg mat md portiont and fieting fdrtinst ohhire
tenperature i s 50C, as determ ned by the prev i ous | y stated exper i
ment s. Ther ef ortebuilaf bodynpay b corf iiguse® OCbatsephabtieifrom eaéh phlvdr.i  Tlyi sand
50C (maximum) at the tinme of storage, then the toner can be prevented from
cohering when preadsenratiion taldovorithai akasti enmgmber Sorc Grimt katt toghly conkact
tenperature difference of 30C. Specifically, assum ng that pressure P i ns
i de the @ner ¥HANGINE Frghapism &o ke aav! |yAd2peed 17 SnparRAt g BoshievIdine

are respectively 20C and V1 at, the tjne of ck.i,.ng. a 50C and ,V2, (max i
i ot e+ HEvs: 6 seRaEab lendnrt HREee tRoPhs b1 VSRl Y oReBiEcos) Gre

1.102. It foll OX‘%F%%@ wn Feh@hivsot%w%elé)%n%fwittmea %QPF%ng{luct gé @r | rscf'eﬁﬂ

absent is about ‘tinmes the volunme of alr existi cont al ner,

then pressure elgyatiQ asridRabldast 95t EIRAR A UeR! VAN pEAS RQ are

i nfluence on the toner and prevents the toner fromcoher i ng. Therefore,
the va | ue of &hnnicted@ofetided i n the relation (1) refers to 1/10.

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

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

F1G. 16-3 shows a specific device for allowing the air stream
to easily deliver the toner from the toner container. As shown, the
open portion of the sack 2a is fitted on the fitting portion B of the

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



15 Further, it was experinentally determ ned that the present invention was
closely related to the lowtenperature fixing ability of toner that is the
internal thermal characteristic of toner. 3For exanple, assume toner having
a flow start tenperature at which the toner ne | is or softens i s as | ow
as about 85C, i . e. , toner wi th a 20 | owtenperature f i xi ngabi 1
i ty. The degree of cohes i on of thi s ki nd of toner was found to
depend on the kind of a toner container nore than the degree of cohesion of
ot her toner and coheres nore easily. By contrast, toner havi ng af |I ow
start tenperature of 105C or above depended on the kind of a toner
container little. This difference 25 presumably relates to the fact that

toner with a | oysfenRerabitdntliallyparall i &l E'Qtﬁbhu##a%e%‘P*’c‘ﬁé@%tﬁ‘?{gep&%%rly
than other toner. The toner conta 1 ner of the present i nvent on may

store any k i gl @b theD@he dBRer ehsiOFzdthard at aRe Dokt RHLD Qﬁ@ew%as%bnyc I

mage form ng process, e. g. , aone- i ngr ed i ent type or a two-i ngr ed
i ent type tonegeMReted:h Thé pBRGIRALD iha€ SibsREAMTBINEtthe SameThmghtRNAS tRONS |
sts of, e. g. , styrene res i n, polyester resin or sim tar binder resin

and a col ori ng figsnihgwdrhietr Brvatttaugh tifte | adsbiehi t cbbice. charge control agent
and other additives. As for a one-ingredient type nagnetic toner, a
ferrite- obf magnetit e-Basebovenghaidtaresataeei simiilsr bddpr i icabld ytoatltedardor
full color image fornation, black toner, cyan toner, magenta toner and

yel | ow toner catnedr eortadned in a part| cul ar toner contai ner. The 5| ze of
such toner containers and the amunt_ of toner to be stored in

container are suitabl¥s éHP‘ﬂbt‘@cF'Gn 1nzat%if'ﬁ©gef E| maYi b?f"taéllf ﬁét?(idnﬂ“%fﬂ%

f Th kK t | A
one-) ngredi ent P89t BHEP 2ot BL A <rot BFtmegn 3E6 it o5 gfr'ﬁéxﬁ%e.rf
It is attract edfpélt 51 oq‘%YgA O?xh&%nq:?a Perpe%Q?mﬂﬁyr?yef g'r'lg'gsﬁ.?o%tl re

than or | ess than negepssary toner oul'd pre erably

have a tryg spefp,ef lfpa,{yeaé/}n;y e'a%nféE}Pls]elgétéchth?én F'Aéft"é’o ' ”Q%%?Ere”t

type toner should " pref erab ave a true specific gravit o 1.3.

When toner W thof he3R0¥ ehdx li'ﬁ SRREI £ Crlfiavides k@or%@kgrd ﬂr'&n&&ﬁrt’f ONeR
conta i ner of the present i nvent i on, i t rap i l vy si nksi n the

conta i ner wiadiditdon) ithe filaRRHTEQH| |3wd the %)ﬁntalihb_rltonlge tRETg packed With S
successfu | | y reduces the capacity of the container and therefore the

si ze of the contlse nener Wotlei tappliic fidd iegt pwahe. t dherf langd Bimagrbeoiprdilied
present i nvent i on has a vo | une nean part i c |l as i zeof 4. 0 ~cm
to 12. 0 ~c m peefher brid/ tengr gantriBer Rlsm Particle sizes less than 4.0

;umwul d bring about problens in image transferri ngﬁiand cleaning steps i
43 fol | owildg devel oprréﬁtsm‘f”ar‘t‘l’:dﬁe 18 #bs sgekAeran brArav deda"ﬁﬁ‘\ﬁo‘h'l"ﬁmf‘rake i

t di ff i cul t to t he reso | 0 i m : :
For h i gh def PFnSimiier aﬁefsmgéewsmgzva‘emré‘ it dheses Ehivogis e
of toner shou ItHer%t f%u %b ]WI'Yen '&e low ysq.| or th%sc':son}b%esdbgplvj!ar?d Et%ttlloﬁl €
size distributions o er applica Iesf £hé pr €sen "Hventi on are

fol l ovs. 10 tonggs il Ny &Rl JiBR PG shnbnd, Bxchl &5 Ploul. ot of o the

nunber of f i ne part I ¢ ow is 18 % of e total
nunber of parti ¢h&e 29hiikbtHe@intBi Bt OfhicQIBwWP AN E to e bistOfimit1dssaym or

above i s 1. 5 %of the tota 1 anount. | n
20 sent into the sack 2a and thereby further stabilizes the discharge
and replenishment of the toner. Further, the toner is apt to cohere
due to the expansion of the toner container 2 when the container 2
is stored over a long time. The window 31 obviates this kind of

occurrence also.

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



10 toner wi th avo |l une nean part i ¢l as i zeof 9. 0 ~c m the
nunber of f I ne part i ¢ | es of 4. O a mor bel owi s 15 %of the tots
| nunber of part i c¢c | es while the weighgzof rough particles of 7.0 a mor
above is 2.0 % of the total weight. The nunmber of particles and wei ght nean
particle size were neasured by using Coulter TA-2 available from Coul ter.
15 A nethod of packing the toner container of the present invention with
toner will be described hereinafter. The nethod may basically be any one of
conventional nethods including one taught in Japanese Patent Lai d-Qpen
Publ i cati on No. 8-334968 and will be br i ef | y descr i bed wi th
reference to F| G 28. As shown, a toner 20 pack i ng tube 61 and an a i r
suct i on tube ; i i rted . nto two through,_bores
formed i n a rreﬁ%elraégf?ec%ﬁggﬁ‘grrrbée/rgd \J?véhp?ﬁm{sh%u ijaegh%f”é%?&' %2 h¥&been f
el 8ty [yt he AMdkb the el REntANEE L0063 drDElene Py ISERIPNILY o BRPEr O3

included in a toner packing nmachine and a suct are connected to

the tubes 61 anstobdctd esPEsHtaVRY2 Foh damdgh Nnia FowCitfletatlurk eAMirohErSUCT |
on punp 64 i s operated to pack ‘the toner 44 contalner with toner. By

sucking air out of tHehecodaivrGr ombptéssie Gt 01z MaMR d bd timd IemBR&ESS DI e
to stably and densely pack the container with toner wthout any space
occurring §n thy tentanbieat i ohroftaiti Imafoemed of ber diarfl ube Ner-cemidiabdess it he
toner fromthe 5 hopper 63 drops i ntoai r exi st i ngi nthe conta i
ner. As a resu 9r gimidar syndleticstesihepapsnandacthipanettai f¢ Ih. eJhamdndowevent s
themfromrap i_d | Si nki ng. This is apt to increase the packing tine
and cont am nat e3& Y t§nfoviqemk as sy dasreed poni tiioneeT ithe ftoner tomtminki £

probl em because it ,is suybstantially evacuated before packi ng. Mreover,
even when the IHEBIE wdltéppﬁ'ﬁg' fHSnenre Keplrsy sbmes syptem Bed j thleemowth t he
soft toner cont ciin Slwa J§s§ure cdan.ﬁ$ arg%sl i gd to the toner., v i a the f
| ex i bl a sack 89 B&0°" ITCR ¢ he"% BYffisUr g ¢ J4sS e Meafidsi st hidt 13!y | a
t he hard nta J e cf_ t the.t i nme of pack i ng, the soft
conta i ngg canéplgg(?%zﬂg%eggvﬁé ﬂt;'?{ldas‘?%ue?fcclmhcé“|'1"""(a'nt anount of toner wi thout

any suct i on. | n arWarQ@§§1m035fitclagién%n§'F 'ﬁl@ntiﬁéeﬁglé%r@%ghgrd i AL g, doner

t he prcesent

is sealed by some nethod, as stated earlier. nt
invention wll wiehdess bk beshthenvent i siaht € R HEONQUELEY taeYifgtdot | i m t
the present i nvent i on at al | . Exanple 1 pertains to the conbination

of the bl ow type toneflG0i9¢phews ahbng sarlaeieofnd g ifE 8s8ideed\aREigAN and
the hard toner container including the nouth provided with the tight

cont act enhanciatgoneiteaairmt i ¢ixafiphe shcRraay esnreltaed Woetheamowthr 1pUNPI®r  ai r
sending nmeans is operated, the resulting streamof air actually delivers
toner to 4°desti$dt SBeWs @hdonpat camtenarhd nphediingg adeherialyt @ Sotfsquhezed
container is 0.7 g/.an gr Iesds,, t he anount of residual toner f
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
the mouth 13 from cohering while stopping relatively large masses of
20 toner. Consequently, the toner conduit 12 and toner outlet are
prevented from being stopped by the toner.
FIG. 20 shows an envelope-|ike toner container implemented by
two flexible materials having substantially the same shape. The two

flexible materials are connected by heat sealing except for the end

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



45 to be left in the container at the end of delivery is particularly smal
. FI1 G 29 shows a spec i f i c arrangenent for execut i ng Exanp | a 1.
As shown, the arrangenent includes the noggzle 11 shown in FIGS. 3-1 5 and
3-2. The toner out ( et port i on 16 of the nozz | a 11 has an i ns i de

di ameter of 6 mMmand a thickness of 0.5 mm The air inlet portion 18 is
spaced fromthe toner outlet portion 16 by a gap of 1 mmand r has a th i
ckness of 0. 5 mmand an outs i de d i aneter of 9 mm The toner conduit 12
is formed of EPDM to be flexibly deformable and provided 10 wi th an i ns
i de di ameter of 7 rtm The toner condu i t 12 i s ai r-t i ght Iy
connected to the end of the toner out | et port i on 16. The toner

duit 12 is 1 | d i ded Wi if1 inJlevel or
ot o “a00 PEfeet s ARy 1] B0 CT Crat b 7 abk e BT 1B SertT e
dui t 12 i i\ X0k | 6 set
el ectron . bal 4heh eS8 sy e (RhE T0UB BB HE PRI RS R Boshie 4

ropunp 10 i s g,i rA'If‘te{nag;m/BIy,yag%gﬁﬁ:ti%dﬁ@ gnﬁzi,eg%% §NRaf be 'Forh'legnl et

portion 18 by a flexible tube having an insid aneter of 5 nmm an or ned

of EPDM The ach thePsg: 4P thaSsdck .| BRERLES B¥ntRifed sAOWH agmMiBUM-w i th
afl owr ateof 1. 51 /mi n. (SROL (t r ade nane) ava i | ab |l af r

om 20 Sh i5 nme ok FH-R rgthie houhited tA thel apparFatusthodyNOWR, the angomnpetiddnt o t he
ai r punp 10 in order to control the duration and interval of suction. The
t oner cont ai nerR62ompablkekhob 6h Heddely ihanghosiThi opedventshthe §teoibilh faer ng
downward and connected to the nozzle 11. The nouth has an out | et wi th a
d i aneter of Tentaimeand frem Hatlibe dowar wherdythey amaunt aof itoner iregeiminvg

di ameter of 22 mmand_a depth of 10 mm above the outlet. U ethane f 46
sponge formed Were ks sthief & ada it iR, athhergicgsPytt 120 Hnpathe £banet er
of 22 mMmis fit

of 22 s 11 kel L, T b and adheret L o, Lo LHCE Pl yBISE o L1
two s | i 165 [ Lt er sect each other at the center at an ang | a
The sack 2a of the toner container 2 may be formed of a
transparent or substantially transparent material to allow a person
to easily determine the amount of toner remaining in the container
2 or the time for replacing the container 12,
15 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, FIG. 24 shows a toner
container 40 including a sack 42 constantly biased by, e. g., a spring
20 such that it tends to roll up. When the container shown in FIG. 24
runs out of toner, it rolls up due to its own resiliency and can be
easily collected.
FIGS. 25-1 and 25-2 show a modified toner container 40 similar

to the toner container of FIG. 15-2. As shown, the toner container

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



5 of about 90 degrees, and each i s 12 nmm | ong. The nozzle 11 is inserted
into the tone container 2 via the sponge such that the ho |l a 15 of the a
rinl et porti on11l8 i s pos i t i onedin the container 2. The toner
container 2 has a hard columar conf i gurat i on forned of dense po |
yethy I ene and hav i ng a th i ckness of 10 1 mm an outside dianmeter of

65 mm and a capacity of 210 cc. | n the above cond i t i on, the ai r punp
10 i s operated to de I i ver the toner fromthe toner container 2 to the
beaker 66 until toner de I i very fromthe conta i ner 2 ends. The we i ght

of toner transfer red to the beaker 66 was neasured by the ba lance 60 i n
order to deterni ne 15 the anmount of residual toner left in the toner

contai ner 2. toft%et&cg a,%ot Clig%fl taheanﬁéé OE RYOR %Q ébﬁg e dr Bl %pgt‘%g_ent

y dr i ven for secon ¥ vals secon re spec
|y, there werg,RhgRacedod of the tLQLE‘ﬁJr B‘&i@t a ﬁherkf‘ornér %oﬁ?énm%?tm'wu"cﬂ t'h|¥ hav i

ng pack i ng dens i t i es (g/cnB) .8 and
0.9. Toner was cohf fREHERSh hié qe@@%leommmaeéffzcmﬁcvse of a Spoon v i aa
funne I i nserted i nto the out | et of the conta i ner 2. The anount of

toner is adjusted bywWremual inagyifeFmtdgngodadratiot éguntefinaBe foondtdionarith W th
a netal rod. The above toner consisted of resin particles containing a 25
magnet i ¢ At er ithe sofiplttenentenkaivier eat ahkérddnante aopet asntay neodéfarimsidue
to the consumption of the toner 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-tike configuration surrounding the sack 49, such a
configuration is only illustrative. FIG. 25-2 shows a modification
of the position preserving means having six surfaces. As shown, the
surfaces of the position preserving means 48 except for the surface,
20 labeled a, for supporting the mouth are holed except for their edge
portions.
|f desired, the position preserving means may be implemented
as a sack filled with air. Also, the position preserving means may
be arranged in the apparatus in such a manner as to support the flange

25 shown in F1G. 17, the hanging portion shown in FIG. 21-1 or 21-2 or



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

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

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

A FIG 30 indigatesy #henonnARki i ensiiy of e, 190FL, SOLANIEE 2

exceeds 0.7 g/ un f  resrdual toner n oner

container 2 at m{iﬂﬁs ﬁ%&g bQTinﬂ‘?L&éﬁ%; d&?gﬁ%@g?ﬁiing'sﬁem‘é‘% ¢ ikPed SR €y Engtﬁ?e”

that if the packing nsity rs 0. e toner can stably

delivered to the;dgYR! OPitRY SKKL LAR shheFdBtola FiadeldiaeaBoIH offof AL dual
toner can be mnimzed or practically reduced to zero. Th i s frees the

user from needappfiasuexpenses. | n FI G 20 30, the anounts of residual
toner appear to be substantial because they are conpared with each ot her.
In practi ge, the anplihé aiftr esnetuabntoimer eagpobeed Wyt ke sldecedsitiipne. g.
the container 2 is tapered, as stated previously. This was confirned by
experinents. Epeegerlvisg Reanssmay behtanspoatdd or staiededoney depandinganp thea 1,
but uses the 25 conbi ned bl ow and suction type toner replenishing system
i ncl udi ng | 48ructure 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 |ows 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



the suct i on punp. FI G 31 shows a spec i f i c arrangenent used to
conduct experinents with Exanple 2. As shown, the suction port of the Mno
pump 30, F 1 G 8, was connected to the end of one toner condu i t of
Exanple 1 while the delivery port of the $unp 30 was connected to 5 the

ot her toner condu i t. The beaker 66 was pos i t i oned be | ow the end of
the toner condu i t extend i ng formthe de |I i very port of the punp 30.
The wei ght of toner collected in the beaker 66 was neasured by the

el ectroni c balance 65. The 3 ~ mfilter 26 having a dianeter of 12 nm was
adhered to the bottom of the toner conta i ner 2 as the pressure 10

adj usting neans. As for the rest of the conditions, Exanple 2 is identical

with Exanple 1. Spec i f i cal | y, the Mno punp 30 was i nterm ttent |
y dr i ven for phcRPPBEhALy .17 éﬂc‘ﬁ\"‘éﬁodlosbé)f‘eéhr%gégg%eqﬁbtst'des|F$'|:ﬂ toner
de | i very fromthe toner conta 1 ner 2 ended hen, the anmount of res i

dua | toner | gfabkide idefsittye toner conta i ner 2 was cal cu |l ated. The

exper i nent showed that the conbi ned bl ow and suction type toner

repl eni shing syst em imsthafdthet iHand, MeerFténer3id | 6fdi £tad A6t emhianhéret Paeki ng
density of the toner container 2 decreases below 0.7 g/cnB, the anount of
resi dual toner sHanplpgrdetoéasies, i20i Oapiptd far® massed. démtdeteadnke thei th
Examp ( a 1 except that i t used the soft toner container. The soft toner
cont ai ner 2 haccawssaek thispoccunrencead wey c@nductedntvd difdkrgteostesidorafed of
po | yethy I ene and ny | on, and a nouth or tubu | ar body fornmed of po |
yethy | ene. THxPepH@Ntautas) Tet!ows t he sack was wel ded to the outer

peri phery of tkg m)uth. 5F1 G 33 shows the cub i c¢ shape of the above
soft toner cont 49 2 As shown, the toner conta i ner 2 has a

t I bot t 110 di nal |l d 80 I I d
has 115 si des inol i neirb B aREPRTR SoBtl "G Tl SELTEr oFIVE PRCTIR

ded wi th o camndnga JPEEPR 8 By LReiche °f;n‘§§ R 4 PP &

fol dabl e ap th@d@tcfcogh@”%cflgh e m%ﬁfﬁ' Ca%' ¥hraée a8 &Eendok ScHtalingr Si des.
More specifically, the sack of e toner container 2 was produced by we | d

i ng the edges miplEmertedhast smauch hhahithefcomb it RAEet: héshstiBeimxpefct ed
cub i ¢ shape. The f i tt i ng port i on of the nouth or 10 tubul ar body

formed of pol yeidiykemndens aral mydomi t Toappedtigageadtasiofiy containanebesadd 14
mm The mat i ng port i on of the mouth i s i np | enented as a 10 mm | ong
bore having an fargedeviwalbiner thef alkenmhedtis earitaner igpd mypstf BwERet THer @3
(trade nane) available fromBridgestone Corp.) wi th a 25 a mthi ck po |
yet hy | ene ter@pReheethy bane 4"“1 havimgariHeaned et (o8 4 om vsr¢ we lded tegethebn t he
wa | of .the alfb)a\{‘e bore by, a two-s i ded adhes i ve tape (5000N (trade
narre) avalP | 9 %?fFrcﬁﬁi"erert"FS TRAREe EOFE fem Whoseprg SdF’%{"’ﬁéﬂg MdRBE is 10

12 mm | ong 1 1 St U8 o £ oNF A ER*Sgbrif oaRaohat er Coct BABR ot hor
vere respoct vel JPRLENES sﬂ'ﬁ@?@%&f WA 106 S o3 (o EP AR BT
PC- LASER SP- 10 Rivénhicd. , abtd. Ravim@M RelatGQB1¢Qow meiting point, i.e., a flow
start temperature of about 89°. The bottle and soft containers each
20 were then sealed by caps. Specifically, air inside each soft
container was sucked by vacuum of 150 mmHg by use of a nozzle having
a length of 60 mm and a diameter of 5mm. The nozzle was implemented
by a 300 mesh filter formed of porous stainless steel. After each

soft container had been adjusted to a desired packing density by the

25 suction, it was sealed by acap. The packing density of the container



Ltd. to pack i ngdens i t i es of 0. 4, 0. 5, 0. 6, 0. 7, 0. 8 and 0. 9,
respect i ve 1 y. The pack i ng dens i ty i s produced by di v i di ng

t he amount 25 of toner packed in the toner_container 2 by the maxi mum
volume (cc) r 50 of the container 2. A ﬁ?gh packing density is difficult
to achieve with the soft toner container 2 because vibration cannot be
easily inparted. In light of this, a 3,000 nesh filter fornmed of porous
stainless steel was fitted on the end of the nozzle 11 that was 60 5 nm |
ong and had a d i aneter of 5 mm The toner conta i ner 2 was packed with
the toner while being subjected to vacuum of 150 mmHg via the nozzle 11.
This was effected with the sane arrangenent and nethod as in Exanple 1. The
above exper i nent showed that toner cou |l d be de | i vered even 10 from
the soft toner Wasndetermirad by tdividimeethe bmauwnteef temwt égdpbs thet volupa.ofAs F |
G 34 i ndi Gates, when the pack i ng dens_i ty exceeded 0. 7, the anpunt
of res i dua | ¥eneprtajnpe ¢lased by e t9e®. t oherdatenmine ther velushaep they |
ncreased. The toner container 2 sequentially reduced in size toward the

mout h was succe@efalnarossided ddabiacaredieecariiai pfotar SWiK FeyptRal andoHer . 15
Examp | a 4 i s conger #ﬁgj\NJ Lh a conp it i_on.i F wh i ch the toper i s
stored i n the TGHEF METHREEF 'AEPe Jovarnr thayr fa6n P the MaFeoWRBRRSHr - Exanp
| a 3 was | so used,,j a | a 4. Toper S ft i..n 20C .

envi ronment for 100 ﬁbufcg? E%ﬁbsepdﬁgﬁél‘fre; gggsosf t’f’ﬁ'elet (Sﬁaé‘?pe}\ﬁ/a% &y in

t he toner cont aine: bl B2 env| j. I 2 t and
nyl on m xture |an eﬁtl F%SFH‘?‘/&?‘% t é&rrgﬁgrgpﬁm?%@r{‘lﬂ% (%éﬁm sea@kwg#’ygl‘fg%kgr%gr

contai ner 2 wasdeMli et 0. 4 NanboR&’ s8¢t | &Int@fnerNes &ML ALNGItR 4 paBkfiy tO
seal the toner outlet. Wiether or not the toner container 2 satisfies the

previously st atduhsli €} afi@B54(ahd aMdThECBFEcBRELindP (BARALSE B aVBask /0 cC

and because the toner had a true .

density of 0. 67 were prepared. How the toner coheres when stored at

10 a temperature of 50°C was determined with each of the four samples

a-d 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 muitiplied 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 6~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



51 spec i f i cgravi ty of 1. 2, Ctoner was (300 - 1. 2) =250 cc. Cai r
was determ ned to be 409 cc by the previously stated nethod. By
substituting such values for the relation3 1), 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
ner 2. Two 15 sanples [I] and [II1] of the nmechani sm were prepared which
were respectively representative of poor contact and tight contact.
Specifically, iGXeehimesdindi e [1], open cell, ester-based urethane sponge
(EVERL | TE ST) h i gh | v perneab I atoai r was f i tted | n the nouth
In the sample [11], an9Be ¥ RrsPaieddhyea BYpembotklesphdantiad b with iiheo

heet dhered t th , d.then th ,
Fitted i n tho MOGERSoTHE 75 FHeISBE b And AhCRY 475 TetaNet =t HEPE L FIGUGH  The
th incl ud ' h t h I | d [l had ' t
of 22" mm and 8 1 BRe Sent 8BS AT Exhel WBEE lor nBlE IR KoL B SL2 i do o
of 22 m c IS T W2 de s
other. | 55 Tha TR eoarh RE TarRis T 380'W%hs EondtE SN ELN LS, 17

Exanple 5. The ¢ bf £1gnaR sand Ré%hdd”aﬂ%gﬁia%&mérheﬁ Thr ddftbEr a0 fHeeSsure

adj usting neans 26 having a dianeter of 12 nmwas adhered to the bottom of

the toner cont aiafplesferelfen ISAMER cdPs. WaSueH tWXRPhd dOsdnp@e iRl & sbyred t WO- S

i ded adhes i ve tape (5000N ava i | ab |l afromNi tto Denko Corp. ) .
The toner cont at temper2tuneasofpEEkad® whd 4h° 30@rderoto ideti@imihy be ToKesilonl ow
ava i | ab |l afromRi coh Co. , Ltd. The toner was de 1 i vered fromthe

t oner cont ai nerstatpy afhtoresnbiThededilesworastiatasc e measiredbyFpenateatismenent
t he arran?enent of ExaUBIe 2 was also used. 10 The nozz | a 11 was

nserted i 1fto t3fePrdTreibehiyalliS flapapese dndyriréal Standards) &220%k éppnge 20
such that the Dg}g 15 of the air inlet portion 18 was positioned in the
contai ner 2. SuBSBERAEADE ¢ negffe RALC adrese lncted ameustPinkener |afier (s8orrE® was
dr i ven for 1 secopd., The.resu | t i anpunt, of ner. delivered fromthe
t oner contai ner®%? %dﬁfeeég‘ﬁ?eegheogﬁ%rﬁé °%g°e§F1éﬁtl‘ B ctrg%lf‘ﬁhtc%% PRIEEat D and
36 respectively; I AT .Qbtai,ned wi,th.the sanples [1] and
(1SS PR h s, B PR BETED o 5K 207 GG 1RE VLT bOEeRRRE Setroner
de 1 i vered fofegRebbfl pbndlratidhe t | me of the punp wh i | a the absc i

ssa i nd i Gates the amount of res i dua | toner left in the toner
container 15As FI G 35IiGNd2TH1REs £{HRErbQN®% of experiments conducted at the
temper;ture of 50°C. In FIG. 27, asterisks and dots correspond to
the glass bottles and soft containers, respectively. As for the
glass bottles, toner starts cohering on the elapse of 40 hours since
the start of the 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 glass bottle packed with toner and
sealed was stored at a high temperature, the toner sequentially

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

25 inside the glass bottle expands due to the rise of temperature,



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 other
hand, as FIG 36 indicates, the toner is ggnstantly delivered fromthe
sanple [I1] by about 0.6 g for a second and left little at the end
(substantially zero gram). 25 As FIG 35 indicates, the toner delivery from
the sanmple [1] 5:3 noticeably varies and causes a great anount of toner
to be left in the toner container. By contrast, as FIG 36 indicates, the
toner de 1 i very fromthe sanp 1 a[ 11 ] i s stab 1 a and causes a m n

i mumof toner to be | eft i nthe toner contai ner. | nthe sunp | a |

] , the open ce | | 5 sponge 20 failed to enhance tight contact between the

nozzl e 11 and the toner C?ﬁt'@}fin ner ; i n fact, when the conta i ner was
renoved from t HEEABLA &Nd'fe Pl AdtiiseR Resarsnibt dneer paki rheRer Wi f ound

in the port i qn.around the sponge 20. | the sanmp |, a | 1 ,, the
sponge 20 w i 'Ebr?t?rl]% e i”"\p‘?ﬁT‘%&S ef¥ }Erlg Patsrdm 1a'éddlf4‘”?1tg %af? hﬂ'}eeby
enhanced t i ¢ ct ‘ he nozz | a-+l.1 and the toner conta i
ner ; the port F%ngﬁpgoﬁ‘bu% _t| E%tt}sq%gtrr%&%r \%/é’sc ?reg%' frTéH? FBACTH NS PN th 2 _
summary, i n acHidaper an’caHé_rtvm%ngﬁ:eéﬁJ%?é d0¥ 43t dmp@Flit uPe (7 BFL iGRN2. !
ner and a deve | op i ng sect i on can be Tfree | 'y ["a 1 d out 3 an i
mage formsng agheamakivem Sbackty@nhat lcahndt beCshsPBEE b@Vf‘lléxihi Iaigy.l ai nthe
apparatus. 15 Further, toner can be stably replenished to the dével opi ng
section at all times landigt befthei dbdvBEe tHNG4ckCONttRk NSIF+ORRAr | dbrRa [Wddi MUM

of ampunt. Var i ous nod i f i cat i ons'wi | | becone possi b I a for
those sk i | | ned benptdvsdedividh ttbe preciedusil ngthtel preachia1gsjaft i hhaepiesent
di scl osure ~0 without departing fromthe scope thereof. REPLACEMENT SHEET

QL3 F E 6 2003 Ars4t Timpmchis MEnOBFE i rels uri/EiTd @kl iRt AS i le@Bied 1. A
toner packaging and feed reservoir container for use with an

el ect r ophot ogr HMAEL i9pggearrb eriof carsprg &t mih imaw iofgtenedester epiingtheesafiton and
a powered @i r delivery systemthat feeds toner froma reservoir container
to said d&¥el op‘i°ﬁ§ah’é%tF%ﬁ?h‘frﬁed?fél'F?/é'PWp%’%t‘é?’rFi'ﬁ‘@tmﬁﬂ'-ngAﬁ?Pf@l Hragathe f eed
conduit that connects w th said reservoir. container, said Eont i ner

conprising: a toner "31%r SGEUEFT iR, 2 MIAUP AReF LYY LBRX ditERhaNgi AePS oner

(1 om sl 5L Q0RIB8TE1 6 caRd, 2 BLLNGLPSILAR SODPSELRS JHSD A ot

outlet, said mating porti eing a ed fo cont a _
hermetic seal i nghdcORAGH! QU dda %Qbé&i%b?&%tiﬂ tfhges%a%’é‘géﬂttaiﬂé’rf. CPRL,, nuous
feeding of toner during operation of said inage torm ng apparatus;

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) (M

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

20 container refers to a capacity which the container has when expanded
to its maximum size. The capacity of the toner container can be
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 air present between toner particles packed in

25 the container and the volume of a space where the toner is absent.



said mating portion conprises a generally tubular body and includes a
relatively rigid tubular body and a resilient tight contact enhancing
mechani sm and said resilient tight contagy enhancing mechanismis
positioned within said tubular body conprising a self re-sealing resilient
menber that operates from an unconnected position in which it seals the
toner contai ner outlet and a connected position in which it deforns to

al l ow sealing engagenent with said el ongate feed conduit of said toner
delivery systens, conprising an outer nonair perneable seal nenber and an
i nner seal nmenber of a different material. 2. A toner container according
to claiml1 wherein said second seal nenber is configured to assist in

cl eaning the f i Q e t.oner container. 3. A toner
according to c?g??nggaﬁlg&eﬁcé Jemt\é?%%wcsomﬁ{tg%ctt'gﬁhgﬁc‘iaﬁac HYcRerPied by
conprises a fl aheet@ali r+SiZ€ GOV Lpsi de of a secti.on of
sai d tubul ar body and ngﬁgm\?\n jtc?]ﬂagl ??é%l(rwtﬁfa tgllgr %LS liegncoqtai'{"e"s' tﬁigskness,
sai d el astic meab&sithesdtlipSaryy s Tkl neda Wit bidy ?!d‘i'vf&'it?\g' e P@%ﬁét 4. A
toner container according to any of the preceding clains whéreln e toner
storage portionfithd tohdre biyotha efue shberdik! grandek.of tiERbhar~" ~~~~T SI ' d~T
1 3 FEB 2003 -555. Atoner storage contalner according to claim4
wherein tHe flexiblelpadle dbmverredtbiang€l)pooti pay bs regarntdt £ atmargah dft oner
outlet inthe formof a relatively rigid tubular portion. 6. A toner

cont ai ner accoRdEPrRFet @geinsitnthe ivacl aldiongofirprexs@rendh {lasitbhen cphesieleyi Ng
nmeans to prevent conplete collapse of said flexible sack and thereby

assi sting cooné?'e‘bggé%ﬁartg’épﬁﬁtt'metedﬁéioﬁ-roﬁmdiéiﬁldwagbepertdtdnn of. A
toner container_accordi to any of the preceding clains wherein the

st orage cont ai Hé?sﬁ“ﬁEIaﬂg aﬁ°?é‘f’i“§%‘* %ﬁcrég?ﬁlter%*them'@b'%rcé‘v*éﬂpetmrﬁul I

wei ght of the t rom bei.ng transferred directly to the outlet, thereby
reduci ng the | itlﬁre)“lq{ehg%n(fro?c"ﬁfagré‘f[aa'é’s degivey ?rcﬂ’behecéHi"aPﬁéarW&c'cﬁPﬂﬁ%tt o any
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h&9. A9 . AL _. ABkpeli 3ré i i ich volume
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a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal XKXNYY[ X\ | A~ ALAN
QaPP; experiments. Therefore, if temperature is 20°C at the time of packing

RSTAMU V3V7VBVGY{ WK} xr mhc”™Y] ] ] ca] ca] ca] ca] cal] ca] c"a] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] ca] cardc bca](may ik} cat] aha] tiadeC af catlovages altbah cedCebhzr can be
YM 10%&' ()-sF :10%& ()-10%& ()-1 10%& ()-snl0¥%& () -
f MLO%<<& () - k4}preveOtekDofroft’ Cdher.ing Ofbel (Pressur@Isi&’ the ! rit@ierd rielnains
10%<& ()-!YM 10%<<& ()-sXbCl +3 109%& ()-Ys1l0%&' ()- 10< 10< 10<@ 10%& () - #f;
10%<&' () - 06 10%@nskantXiaygr the temperature difference of 30°C. Specifically,
N<pCl 933$10%& () -s! H33$10%&' ()-s! M 10%h& ()-M 109%& ()-Y 109%& ()-F 109& ()-
Q "?bCl 1109&' (3SsHming ib@R‘P(’SS_%F,P! e (t}‘ﬁ 1%91'9"/&0(‘73'rﬁ76’ 1iGogensyant, and
109 () - abcdgbhCl SlO%D&'_é)- : 10%3&; (m) - -10980% ()- 1000&'é)v- 10 10
: that temperature and volume are respectively 20°C and V1 at the time
of packing and 50°C and V2 (maximum) at the time of storage, then there
holds an equation of V2/V1°= 1.102. |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 other toner and coheres more easily.
By contrast, toner having a flow start temperature of 105°C or above

depended on the kind of a toner container little. This difference

25 presumably relates to the fact that toner with a low temperature



101 71 109&' () - VAEbC 3 Sf 10908 ()- #10%0% ()-VY3 1109%0& ()- ylOo%& () -
10908 ()-'10%0& ()- VIp dEDC (:109%% ()-' 109%0& ()-3 % 109%% ()-F

, #10908' ()-F 9! f 109%0& ()-3 Ff 10%0& ()- i DAELCII 4z 109%0& () - 2MLOYE& () - |
0g10%0& () - YY. z#10%0& ()-GY , 10%0& ()-42 *g 109%0% ()-LyWB S:109%& ()-!A
S:109%& ()-f 109% ()-1010010 7 109& ()-1 6 10%& ()-lu>{aByW8 s10%& () -
109& ()-!! 1004@‘;“& a'r\.('?-P%%' Chrérest dOP&ehdrlly than other toner.

The toner container of the present inventionmay store any kind
of toner applicable to an electrophotographic image forming process,
e.g., aone—ingredient type or a two-ingredient type toner which is
magnetic or nonmagnetic. 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 tonexr each are stored in a particular toner container. The

size of such toner containers and the amount of toner to be stored

in each container are suitably adjusted in matching relation to the

kind of an image forming process. The toner may be usual black

toner or color toner.

A one-ingredient type toner cannot satisfactorily develop a
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 a minimum of air existing therein. This successfully
reduces the capacity of the container and therefore tb:\e size of the
container.

Toner applicable to the toner container of the present
invention has a volume mean particle size of 4.0 um to 12.0 um,

preferably 5.0 umt00.9 um.Particle sizgs less than 4.0 umwould

bring about problems in image transferring and cleaning steps



10% ()-{'~_@:10% ()- 10% ()- 10 10 10@ 109 ()-!F3!10%& () -
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_@10%& ()-Y fojl(?o/\iﬁgﬁg( zieveﬁjdgn(gn(%.()Par:]t?ci]'e()sizes greater than 12.0 um would
make it difficult to maintain the resolution of an image high. For
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. In 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 um or above is 1.5 % of the total amount. In

10 toner with a volume mean particle size of 9.0 um, the number of fine
particles of 4.0 pmor below is 15 % of the total number of particles
while the weight of rough particles of 7.0 1 m or above is 2.0 % of
the total weight. The number of particles and weight mean particle
size were measured by using Coulter TA-2 available from Coulter.

15 A method of packing the toner container of the present
invention with toner will be described hereinafter. The method may
basically be any one of conventional methods including one taught in
Japanese Patent Laid-Open Publication No. 8-334968 and will be
briefly described with reference to FIG. 28. As shown, a toner

20 packing tube 61 and an air suction tube 62 are respectively inserted
into two through bores formed in a member 61. The member 61 with the
tubes 61 and 62 has been fitted in the mouth 13 of the toner container.
Subsequently, a hopper 63 included in a toner packing machine and a

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

25 In this condition, the suction pump 64 is operated to pack the toner
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suction pump 64, it is possible to stably and densely pack the
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 a result, air

exists between toner particles and prevents themfromrapidly 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. It follows that while the hard container

needs suction at the time of packing, the soft container can be packed

with a sufficient amount of toner without any suction. In any case,

15 . the toner container packed with the toner is sealed by some method,
as stated earlier.

Examples of the present invention will be described

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

Example 1 pertains to the combination of the blow type toner

20 replenishing system of the present invention and the hard toner

container including the mouth provided with the tight contact

enhancing mechanism. Example 1 proves that when an air pump or air

sending means is operated, the resulting stream of air actually

delivers toner to a destination, and that when the packing density

25 of the container is 0.7 g/cm® or less, the amount of residual toner
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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 EPDM. The air pump 10 was implemented by a diaphragm

pump with a flow rate 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 duration and interval of suction. The

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

25 diameter of 22 mm and a depth of 10 mm above the outlet. Urethane
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S3 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 cec.

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

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

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

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

The above toner consisted of resin particles containing a

25 magnetic material implemented by ion oxide and a polarity control
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This kind of toner is extensively used with a laser printer PC-LASER
SP-10 available from Ricoh Co., Ltd.
The experiment described with reference to FIG. 29 was
5 conducted with each of the above toner containers 2. The toner
containers 2 each were shaken ten times in each of horizontal and
vertical directions and then connected to the nozzle 11.
The experimental results proved that even when the toner
container 2 and balance 65 were located at remote positions with a
10 difference in level of 300 mm, toner could be delivered from the
container 2 to the position above the balance 65 via the flexible toner
conduit.
As FIG. 30 indicates, when the packing density of the toner
container 2 exceeds 0.7 g/cm®, the amount of residual toner left in
15 the toner container 2 at the end of delivery increases. It will
therefore be seen that if the packing density is 0.7 g/cm® or less,
| the toner can be stably delivered to the developing section 1, FIG.
1, and the amount of residual toner can be minimized or practically
reduced to zero. This frees the user fromneedless expenses. [InFIG.
20 30, the amounts of residual toner appear to be substantial because
they are compared with each other. In practice, the amount of
residual toner can be further reduced if, e.g., the container 2 is
tapered, as stated previously. This was confirmed by experiments.
Example 2 is identical in object with Example 1, but uses the

25 combined blow and suction type toner replenishing system including



1 1099& ()- S3 10%& ()- 4 IF! 1090& ()- -&10% % & ()-m

S &1098& () - i ?j bk+l O 11

1 1099& () -

1 109Bx! B&' () -
YSs! 10%! & () -f S&10%x! G&' () - ppr Orsssss| [ NA41010Gx! GlOGx{ GLOGx! G .
SY@10%x! G& ()- S 010%x!G& ()-S' S ""!110%x!G& ()-, S "'"!110%6x! G& () -
10%6x! G& () -

1099& ()-g

1 10%w! W& ()-3 S 10%x!G& ()-3 SYSs!10%x! G& () -f

SsuuEvvy| [ NA41010 S1098& ()- S1098& ()- S1098& ()- S
S10084&' ()- S&&! 10984 ()- Sl 1094 ()-vvwx"ye{g{h{|[:-410% S@O0%W& ()- S*
) #1094 ()- S&L0%A&' ()- S3 Y 10%& ()-

SYlO%V&'()-h{i{j{n{g||||bA410%S SYlO%&'() Sy10% & ()- S3M 10% & () -

10% & () - 810%t$
S10% & ()- S!10

LR g o Bl

10% ! &10%C C& S 10% &
‘} s 195%‘% & (SPEQLf(\m f"/ﬁz(m)fe'%@ usafb%foz&' ()-

[ NA4101096.0%4.0% S396! 1098& ()- SY |4 1098& ()-
' &1099& ()-" S3% 109%4& () - lyg) nPoop| [ : NA41010 N

S

Stoves ()] s 105RA) KR ﬁa%o"”%%wﬁ?"@“"’é%é‘i e siotion pord'or

et 1 R, M S A

f &10%P&P&! () -
2: 1098& ()

SLf mL0%Bd! é&'s?)olfogsﬁ“ %&d! '?E' '2‘ §) %ﬁ%&&mg‘%@ % % &éﬁ“? 53 {0/ 1O

S 610%&&' (3 i ; [ thedthed totb L QUREL it (mre@%ai%r Rl

\[7110%l! &

Sl 11098d! 3& ()- S F 1093d! 3& (

y21098d! 3& () - 9fShhe toner conduit extending form the delivery port of the pump 30,

10

15

20

25

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

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

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.

FIG. 33 shows the cubic shape of the above soft toner container
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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 fromRicoh Co.
Ltd. to packing densities of 0.4, 0.5, 0.6, 0.7, 0.8 and 0.8,

respectively. The packing density is produced by dividing the amount

25 of toner packed in the toner container 2 by the maximum volume (cc)
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mn {ong 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 del ivered 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 sequgntial ly 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. Subsequent!y, 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



&MLO% & ()- SY10% & ()- S10% & ()- [3M10%!.& ()- S, 10% & ()-
Sy109% & ()-9|[:bU410 S S'110% & ()-@k ' 10% & ()- @ S% 10% & () -
SH109% & ()- SI10% & ()- S 109 & ()-DV+-. |41 -410!'S S| @10% & () -
S8!10% & ()- S L610% & ()- S| Y4:10% & ()- S 210% & ()- S

010% & ()-./03(bA410!'S S S10% n& ()- S3M 10% n&' ()- S&s10% n& () -
Sf10% n& ()- S910% n& ()- 10! 10! (qd|[: A410!'S ~ +1 109 & ()- t9% 10% & () -
S 10% m& ()- S&L0% m& ()- SF! 10% n& () -

S10% n& () - dN| [ NA41010m mLOm mlOm m S+96! 10% n& ()- S Y410% n& ()- S
y2910%m m& ()- S 010%m m& ()- S + 10%m m& ()-hM[: NA41010 S! 10% & () -
f110% & ()- fQ10%& ()- R 110%!c& ()-& f ! 109 P& ()-&

SL10% & () -\~ S 0pA ~0| ‘() -
S0 () @RI 109a"] ) BhdPT MAAToD: CRviad ¢ B pRood | o

S 10%&& (). S @l@ﬁf&né‘), 0'5&3190/@9?9 (de byl QK& kdvizns [y NA410d Onein &* 10

yF( @10%8& ()-F Sl 100&& () V! 10088 ()- Ss! L00&&" ()= ki 10%& ()~Ai| ob 10
S10%m n& () - 10§08+ ﬁ@@&/&&ve) aesSPbd QHES diht i o (10 Y&Ee (e whs %bta.ned
+10%R&' ()-"Xm [:bU410 Syl 10% & ()- 0! 10% & ()- S9!'10%r n& () -

k9! 10% & ()-S SF 110%1 m& ()-z F 110% & ()-zn69: ; <?Lr Q1 T&lO%BB&' ()--
S1098&’ ()- 10mm 10mm 10nmi Sl +1 10%mms: () -yl +110% & ()- ~' |+ 10% & () -

LM | [:r Q1B T&I09ZIZEO0)~ -(2FEHOUIAIE @) -> 1 ST ELOB@O(Y - - T&IOWPWPE' () - -
VT&10%%& ()-- \T&L0YBYB& ()--hvU4l FM 10%%p& ()-f Ss10%&' ()-109%40%0%
S@10%& ()- T&LOYBYBE ()-- RT&I0%%& ()--4z|[:vU4l | @z#10% % & ()- S
S 110%& ()-@a ! 10%& ()-@S! 1098& ()-S f! 1098& ()-S SFM 10%E#& ()-fN

| obU41l S&10%& () - 10498 0®eree, Bae1 0omitai her sherefopm’ satigfied the relation

m.
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 mechanismfitted in the mouth of the toner container 2. Two
15 samples [1] and [Il] of the mechanism were prepared which were
respectively representative of poor contact and tight contact.
Specifically, in the sample [|], open cell, ester—based urethane
sponge (EVERLITE ST) highly permeable to air was fitted in the mouth
in the sample [11], a 25 um thick polyethyl!ene 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 [!1] 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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f hB&109X&&' () Denk §ohn@el 0Vbesorey- ¢ontRiner 20 was packed with 300 g of toner
type S Yellow available fromRicoh Co., Ltd. The toner was delivered
from the toner container 2 by the combined blow and suction system.
For measurement, the arrangement of Example 2 was also used.
10 The nozzle 11 was inserted into the toner container via the slits 12
of the sponge 20 such that the hole 15 of the air inlet portion 18
was positioned in the container 2. Subsequently, air was sent for
1 second whi le the pump was driven for 1 second. The resulting amount
of toner delivered from the toner container 2 was measured by the
15 electronic balance. FIGS. 35 and 36 respectively plot experimental
results obtained with the samples (1] and [I1]. In FIGS. 35 and 36,
the ordinate indicates the amount of toner delivered for a unit drive
time of the pump while the abscissa indicates the amount of residual
toner left in the toner container. As FIG. 35 indicates, the toner
20 delivery from the sample [|] for a second is sometimes zero and not
stable and leaves about 3. 5g of toner therein at the end. 0On the other
hand, as FIG. 36 indicates, the toner is constantly delivered from
the sample [[1] by about 0.6 g for a second and left little at the

end (substantially zero gram).

25 As FIG. 35 indicates, the toner delivery from the sample [I]
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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 [I|], the sponge 20 with
the filmprevented air from [eaking and thereby enhanced tight contact
10 between the nozzle 11 and the toner container; the portion around the
sponge was free from contamination.

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

in the art after receiving the teachings of the present disclosure

20 without departing from the scope thereof.
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a toner outlet for discharging toner from said storage portion; and

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

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

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

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

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

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

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



