;e3er Tt 0] j k<oos6t TTt TONER CONTAI NER AND | MAGE FORM NG METHOD AND
APPARATUS USI NG THE SAVE BACKGROUND OF THE | NVENTI ON The ' tion
relates to a toner container and a nethod and an appar at ummmm‘“mmmﬂﬂ an
i'mage by using the sanme.. . _. An el ectrophotographic i mage or.m ng
apparatus of the type" 5 developing a latent inmage forned on aﬁ“fnage
carrier with toner stored in a developing unit is conventi - Thi s type
of image formng apparatus is inplemented as, e. g. , a cﬂ@%ﬁmumwummm ter

a facs imle apparatus or a conbination thereof. Fresh to i shed
formthe toner container to the devel oping unit for devel opnemgooortQ

Usual ly, the toner container is rempvably nounted to the body or the

devel oping unit of the image form ng apparatus and replaced when it runs

out of toner. After ont ai e Kk 1 er, it is
put on the market &QhQEé#@ESQ#&iNﬁgdﬂﬁﬁéﬁﬁa%ﬁﬁiﬁ%ﬁgﬁp a?héﬂﬁgg€. 15
Japanese Patent Lai d- Open Publicati%g @quz-gﬁ%OS, for exanple, discloses a
toner container forned with a spiral broove inits inner periphery toward a
toner outlet or nmouth. When the toner container is rotated about its ax is,
toner is fed out via the spiral groove. This toner container is forned of,
e. g. , plastics. On the 20 ot her hand, Japanese Patent Lai d-Qpen
Publ i cati on No. 7-281519 2 teaches a toner container having thereinside
an agitator for delivering toner and fornmed with plastics or paper. The
agitator is rotated to feed out toner while agitating it. The toner

contai ners taught in the aboveBAGKSROEND §F OTHEN |MYENTIhGN d t oner contai ners
each 5 having a toner dischargi ng mechani smthereinside. Toner dri-ven out

of any one of the abbweptasget ioveritabner satey tolretdareneonthisehandiamgthedhani sm
direct | y drops into a hopper included in the devel oping unit. The toner
is conveyed fr ot eReatreppeys tfor af daves @i HEpgsoBY tusone ftbe ameel opi ng a.
latent inmage formed on an image ZO carrier. | t is therefore necessary to

|l ocate the toner confRisl&FtIIPNERRENAPR]Gil fpeff of RinedarraraprhTubing tvRet he

i mge forning ratus. |In addition, considering the dro f the toner, it
5 nocessdry t BH R FHE TN LTRE AT AT HED ANBRES PG |ABYAHOLPI T uni ess

sore Spec! l TOERBLAAS o435 T Rl o6Re, AR SRR ANy 1S
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 broddc{ 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



devel oping unit and provided with an exclusive space in relation to the

| ayout of various neans and parts arranged in the inage form ng apparatus.
The prerequisite with the image form ng apparatus is that the 20 delivery

of toner fromthe toner container to the Zevel oping unit be continuous and
stabl e. However, the above conventional systemfor replenishing toner from
the tuner container to the devel oping unit cannot sufficiently neet this

prerequisite, limting inmage quality available with the apparatus. Another
problemis that sone of the 25 toner stored in the toner container is left
in the container w thout 3 contributing to image formation and sinply

wast ed. Attention has not been paid to the above problens or solutions
thereto in the past. 5 SUMMARY OF THE INVENTION It i s therefore an object

of the present,inyention to pgg,?@aﬁiﬁe,a_ ﬂc-gvtiggdtﬁé‘rdei%”i%gpé\{ a%%ieéftgt[ ifgrg‘ge :

formati on using a new toner repleniShin st'em maki [ I"éss

locate a toner 4oquLalfieto AN, R A8Yek RLAG U (beclosRal0_aashatber, and

thereby obviating 10 [imtations on layout, and a new toner contalner for

the same. It ig.@aRGHRSN QR 6GL t0fer! BGi IRF 8583t i dNVENT TRA tbRe PIBNt LG eAs Met hod
and an apparatus for inmage 'formation using a new toner replenishing system

al | owi ng toner tiughieisttabl abdiel Harimestd Both devehORi Behadnkéntatinatd ehtkies and
noti ceably reducing the amount of 15 toner to be left at the end of

del i very, 5and havieny & creer chistcaanghgfmachahiesms éineere i heideccor dance with the
present invention, a toner container for an el ectrophotographic imge

form ng apparat us i nEenatedr evenondr obany lonetoff thre dbechaenrngentaneers and a
mating portion for allowing the 20 toner outlet to mate with an el ongate
matter and renéifhtererad Wt’lpﬁ%i r,gmchg@imm directly drops into a hopper include

in the developing unit. The toner is conveyed from the hopper to a

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 (s used. To meet these requirements, the toner

15 container has customarily been considered to be integral with the

developing unit and provided with an exclusive space in relation to

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

The prerequisite with the image forming apparatus is that the

20 delivery of toner from the toner container to the developing unit 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 {eft in the container without



Al so, in accordance with the present invention, in a nmethod of packing
toner in a toner container including a sack forned of af | ex i b1l a
mater i a | and a toner out | et and def ormab I a i n accordance wi th 25
ai r pressure to thereby vary a capac i gty thereof, the toner conta i ner
4 1 s packed wi th the toner wi th the sack reduced i n capac i ty

bef orehand Further, in accordance with the present invention, an

el ectrophot ographi c i mage form ng net hod has the steps of setting a toner
cont ai ner packed with toner on an image form ng apparatus 5 including a
devel opi ng section, setting up a toner delivery passage between the toner
contai ner and the devel opi ng section, and delivering the toner fromthe
toner container to the devel oping section via the toner delivery path with

an air stream, by %%‘éﬁé%éo?éﬁ‘%ﬁ%gfg%%?oWJng L (83&%‘%9& | nvention, an 10

»
el ect r ophot ographi c i g apparatus i1 ncludes ‘a ‘devel opi ng section,

and an el ongate t onef.del ek dnGey; g TheeHleNsl O Bo) Sl N angh.one end

of the toner delivering device are co ed 1o eacC
DESCRI PTI ON Ok, LHE: PRAW INGS,Ihe above and ot her objects, features and

advant ages of the present invention will becone nore apparent fromthe
follow ng detailed description taken with the acconpanyi ng drawi ngs in
which" FI G 1i s avi ewshowi ng atoner rep | eni sh i ng system
enbody i fg 20 the present investMMwRYaord THBCINVENTI®NA devel opi ng section, a
toner conta i ner for rep | eni shi ng toner to the deve | op i ng sect i
on, and toner deliveHi ngtheasf®reammecerhefttire mesetbpnvgtsecttbamoaidt t oner
container; FIG 2 is a view showi ng. the toner container and toner 25
del i veri ng neahdnatbee aseenf perarpyys for image formation using a new toner
replenishing system making it needless to locate a toner container
and a developing unit close to each other and thereby obviating
10 limitations on layout, and a new toner container for the same.
It is another object of the present invention to provide a
method and an apparatus for image formation using a new toner
replenishing system allowing toner to be stably delivered to a
developing unit at al! times and noticeably reducing the amount of
15 toner to be left at the end of delivery, and a new toner container
for the same.
In accordance with the present invention, a toner container
for an electrophotographic image forming apparatus includes a toner
outlet for discharging toner, and a mating portion for allowing the
20 toner outlet to mate with an elongate matter and remain in a mating
position.
Also, in accordance with the present invention, in a method
of packing toner in a toner container including a sack formed of a

flexible material and a toner outlet and deformable in accordance with

25 air pressure to thereby vary a capacity thereof, the toner container



J FIGS. 3-1 and 3-2 are views showing a nozzle included in the illustrative
enbodi nent, FIG 4 is a view showi ng the toner container 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; FM4G 6 is a section the toner

contai ner and nozzle; FI1 G 71 s avi ewshowi ng a spec i f i c conf i
gur at i on of the toner replenishing systemincluding a suction punp; 10
FIG 8 is a section showing the suction punp; FI1 G 9i s av i ewshowi
ng another spec i f i ¢ conf i gurat i on of the toner rep | eni sh i ng
systemi nmp | enented by a conb i ned b I ow and suct i on system FIGS.
10-1 through 10-3 are views showi ng specific 15 conf i gurat i ons of at i
ght contact enhanc i ng mechan i smi nc | uded" i n the illustrative

embodi ment ; FliGS,ackda §i 1NEQLIBnela R nalHe MRS dSIAM G RBOLNBLFSHRAGA] | C
configurations of the tight contact enhancing nechanism FIGS. 12-1 and

12-2 are views showimgtsdd, | anosderdsmeci dite 2QeCRRELLHr atdv@Rt dn t ey ti ght
contact enhanci ng mechanism FIGS. 13-1 and 13-2 are views showing a

further specifdlecemiphbgbgralphod iahegd Herdinghtetbonhastthendtapei sfgsaeahani sm
FIGS. 14-1 through 14-3 are views showing a still further specific

confi gurati on {ainet heorttiaghdr qrrkedtwichhamodrngnnec hisnagsnfordbngl aggaribssl and
15-2 are v i ews showi ng the externa | appearance 6 of the toner

cont ai ner$ Fl G3icliéirk & Hegabiribe-Rcdi o vEeus nghiova fignspéel fvecy passage
configurations of a mouth formng part of the toner container, FIG 17 is a
vi ew showi ng aFfdwRer Sheciteper ceriftiagigrat f#sh Hfe sdevsdomigt hsectien. 189 s a

vi ew showi ng pressure adjusti ng ans provided on a sack for gl ngI anot her
part of the tcﬁﬁéHVE%ﬁﬁﬁaF %rtone rom the toner container to the developing

section via the toner delivery path with an air stream.
Moreover, in accordance with the present invention, an
10 electrophotographic image forming apparatus includes a developing
section, and an elongate toner delivering device. The developing
section and one end of the toner delivering device are connected to

each other.

15 BRIEF DESCRIPTION OF THE DRAWINGS
The above and other objects, features and advantages of the
present invention will become more apparent from the following
detailed description taken with the accompanying drawings in which-
FIG. 1 is aviewshowing a toner replenishing system embodying
20 the present invention and including a developing section, 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

25 delivering means more specifically,



FIGS. 19-1 and 19-2 are views showing a nodification of the toner
cont.ainer; 10 FIG 20 is a view showi ng anot her nodification of the toner
container; FIGS. 21-1 through 21-3 are views each showing a particul ar
modi fication of the toner container; FIG, 22 is a view show ng anot her
nmodi fi cation of the toner 15 container; BIG 23 is a view showing still
anot her nodification of the toner container, FI1 G 24 i s av i ewshowi
ng yet another nod i f i cat i on of the toner container; 20 F 1 GS. 25-1
and 25-2 are vi ews showi ng a further nod i f i cat i on of the toner
container; FIG 26 is a graph show ng a relation between the packing
density of the toner container and the degree of cohesion of toner; FI G
27 i s a graph showi ng are | at i on between the shape of the 25 toner
contai ner and the degree of cohesion; |l F1 G 28i s avi ewshowi ng
a spec i f i c nethddedf IphckdilRgatehei¢venenowsoatanea! ewirtciuderhen ;the | G
29 i s avi ewshowi ng a spec i f i c exper i nenta | ar rangenent used
in Exanpl e 1; i3!WtGatsee esbedigeaph showi ng a rel ati on between the packing
density of the toner_ contajner and the amount of toner |eft in the toner
container; F I G 3f!F stalv 3 WaVshRN ineng s 19pee Forvtaing” épfefotz!fent a |
ar r angenent used in Exanp] e %; 10 FIG 32 is a graph show ng a relation
bet ween t he pefé’RF?‘lbtegeh%ielaﬁho?t fhe toner container and the residual anount

of toner,.F 1 G 334 a.v. i_ewshow i ng the cub i c.shape of .a toner
conta i ner used in #égg'rrp?eg Jgnszl34;&"'I§1(\;‘:\:’‘3‘3'35"4 i lel’a GPEER < o%ﬁrr?éc‘é}arrel ation

bet ween the taonare15.¢oNt g Eﬁ‘{ apd; 4.he residual anount of toner; FIG 35 is
a graph showing a relation between t'he residual anmount of toner | eft i n a

f ! st samp | a used|ig, N BXa et forP tRBGtdrae MY MerOhnd RLEN shrent for a
unit tine, and

FIG. 7 is aview 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;

F1GS. 10~1 +through 10-3 are views showing specific

15 configurations of a tight contact enhancing mechanism included’in the
illustrative embodiment;

FIGS. 11=1 through 11-3 are views showing another specific
configuraﬁions 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



FIG 36 is a graph showng a relation between the residual 20 anount of
toner | eft i n a second sanp | a used i n Exanp | a 5 and the anount of
repl eni shnment for a unit time DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Refer r i ngto FI G 1 of the drawi ngs, atoner r ep |l eni shi ng ?5
system enbodyi ng the present invention is shown and includes a 8
devel opi ng section 1 arranged in the body of an inmage form ng apparatus. A
toner container 2 is cortmunicated to the devel opi ng section 1 by toner
delivering neans 3 and stores toner to be replenished to fhe devel opi ng
section 1. The devel oping section 1 51 nc | udes a cas i ng 4 stor i ng a

two-i ngred i ent type deve | oiler D, i . a, a toner and carrier mxture.
A first and a second screw or agitator 5 and 6, respect i ve |l y, and a
deve | opi ngrol | er 7 are d i sposed i n the casing 4. The devel opi ng
roller 7 facewfatliphdroeordotainge: drumor i mage car r i er 8. Al atent

mage i s a |l ectrostat i cal | y formed on the 10 drum8 wh i | a the drum
8 i s rotated i n afdSP rdérli WWouehd 1F-&arsd byieun ayhopone i sPE¢idicl. The
two screws 5 and_6 each are_rotated in a particular direction indicated by
an arrow i n FIeNTiguragiens: Phg? MRETUQET BBePG AhdenkensyceH&igei. ng t he
toner and car r i e&lgo_@ppos i.to go.l ar it i es$.15 TQe char ged _deve
oiler Di s depos i 't8d 'dn't He"5Ut FARY "8f 2B &08S T iGN TAEIT5 PRPT7 bei ng
rot at ed ig a q%%%%%h%“ i ndicated by an arrow in FIG 1 The devel oping roller
7 conveys the developer D to a devel opi ng position where the drum 8 and

roller 7 face each qilher}8 /I\L J blléﬂ 'shmlt&nﬁnesguﬂ@gﬁmstbné ﬂ% ﬁS %l’ggg}édl ates

t he amount of the deve | oiler D be I ng 20 conveyed toward the deve | op

ng pos i t i ok aAladkn@ol@ve dndBet pABt PSS the ttohe Ptontdidel-Oner of the
developer Dis electrostatically transferred fromthe developing roller 7

to the latent inage Flasneid-onardeg-r dre &,ievhahebivgps ddcf RGtao Fregpondi ng
toner image. Assune that a toner content sensor, not shown, determ nes
that 'Z5 the tiomer govibemdr;of the deve | oiler Dex i st i ngi n the Gas
ng 41 s short. 9
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 medification of the toner
15 container:
FIG. 23 is a view showing still another modification of the
toner container,
FIG. 24 is aview showing yet another modification of the toner
container;
20 FIGS. 25-1 and 25-2 are views showing a further modification
of the toner container;
FIG. 26 is a graph showing a relation between the packing
density of the toner container and the degree of cohesion of toner;

FIG. 27 is a graph showing a relation between the shape of the

25 toner container and the degree of cohesion;



Then, fresh toner is replenished fromthe toner container 2 to the cas i ng
41 norder tomi ntai n the above toner content constant. The toner
container 2 is renovably nounted to the apparatus body. | n the i | |

ustrat i ve enbod i nment, the toner i s rep | en i shed from5 the toner
conta i ner 2 to the deve lop i ng sect i on 1 by a streamof ai r
generated i n the toner de | i ver i ng neans or de | i very passage 3. Wi
th thi s conf i gurat i on, i t i s possi bf atoeffect rep | en

shnment even when the toner conta i ner 2 and deve | op i ng sect i on 1 are
| ocated at renote positions. The prerequisite wwth this systemis that the
delivery 4. 10 passage 3 be closed as hernetically as possible. This

condition, i.e., substantially hernetically closed condition refers to a
condi tion wherein substantially no toner |eaks fromthe delivery passage 3.
The de | i very passi§e 28 iis aviey shat | by 2acopnElde methep eheadkdnethafordnt a i
ner 2 and deve | opi ng sect i on 1 by | ong toner de | i ver i ng neans.

The above her n#Tt@4Mey véFb<@Aetondi ti on i's nai ntai ned t hroughout the
delivery passage 3 bEFMﬁgp.the.position wher e. gne end.oftt e toner +

del i vering neans is cohnected Y& HEYHE PePebtT 'EHEPEbHEN 2 AT 511REF and
the pos i t i on mhegf thﬁaqther end of the toner de | i ver i ng neans 20

is connected t%“?hén é@@?oping section 1. To guarantee the hernetically

cl osed copdition, itgj o ar 0 _gi considerati nection
of parts (g:onnect ed t%f%agﬁ gstsflaeﬁya arsg%ﬁ]gargl ?/A,lq?tlajlis?ggg%seglnitpgl&atgﬂéﬁgone
end of the tongihgeliwekhdGoABARSnENG el NP ¥hd Gho@t bh&hONElerEON ahoer 2
be connected together as tightly as 25 possible The present invention
successful | y eahmnrcesntahigedi rti ght 10 connect ~~n between the above end of
the toner delivering neans and the out | et of the toner conta i ner 2, as
wi | | be descr i bBW.spedsia ¥idw gawling aysdecaf ier exphemdranérardehgement ng
nmeans i ncl udes neans for ?enerating an 5ai r stream(a i r stream generat
i ng means herweséd naf@mpladd an a | ongate conduit. Wiile the entire toner
delivering neans is described as being el ongate because of the elongate
conduit, ®he length bfGtRé torerrarh Ishowing a reptieaketireey dhenracs Béo i
ce. Therefore, the toner delivering neans generally refers to

i nt er connect ed IR Y ¥%it8Ei TRYS1 OCPERIWRR N 2P NEoffs dedh@mPuHe PT 2tKA . t he

deve | op i ng sect ,on,].for feed i .n he toner fromithe forner. to the |
atter ang i ng | ud F|§g3%H§‘%Ylmﬁgg??ggﬁkaéﬁ%F%fﬁ?P aﬁ@naha°§§'&ﬁrt. The
a i r stream ggogyfat, txaﬁglggasngn& fHc | odes an ai r punp or s i m | ar

means for sending air 1nto the toner container 2 (air sending neans 15
hereinafter) or a sucm.pmzxpurgpaogrﬂwnslhama%aan%_imioaummnaltﬁe Otlnepf the
toner conta i ner 2 (ai r suck i ng neans hers i nafter) . As the ai r
st ream gepier at icagtdiansargeniey ak@sdud ahdungt s£avhém the del ivery passage 3
flowi ng toward the devel oping section 1, the toner is car r i ed by the a
r str eamto the devélG & isrggsadt showimglawedlatidrheepassage P6s BHuailt hout
staying in the passage 3 The operation of the air stream generating neans
i s control | abl emeuntcohtemir tefe imadnst tspmofe vird & Examed e dnarshthe Arequstor e

t he amount of tagner to be replenished. The above toner r ep | en i sh i ng
system may be ©fnfrRieBhEWeRE & A idnkimst @Dl ow syst em which bl ows air

into the t t ai for 25 f i.ng th t th ta i
ner 2, & Suct i on SyAterdtuhti® GRAR ARV N Rt (Mo he e S BARA' ner 2

t oget her =~ tgmgv.?r?cegf %th%fcéqu %eé:;%%glsgﬁglperus%gq nsé‘g(%];nb Fegfé%%(%téﬁg%ﬂ@ttw I

be described specifica er ei na S to beé no oner

de | i ver i n@geMeaNSnPihndeR® for! aluHittfte | ve embodinment and parts
constituting it are not limted by any one of

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



5 the above systens. Fi r st, the bl owsystemwi | | be descr i bed wi

th refer ence to F1 G 2. As shown, the toner de f i ver i ng neans 3 i s
made up of an ai r punp or ai r send i ng neans 10, anozz | al 1, a
toner condo i t 12, and an a i r condo i t 14. The toner condo i t 12 and
ai r condoi t 14 connect the toner 10 &nta i ner 2, ai r punp 10, nozz
| a 11, and deve | opi ng sect i on 1. Wai | a the toner conduit 12 and
air conduit 14 each may have any suitabl e dinmensions and forned of any
suitable material, they should preferably be flexible to allow the toner
container 2, air punp 10 and devel oping section 1 to be |ocated at desired
positions and 15 connected in any desired direction. A flexible tube may
advantageous | y be prov i ded wi th adi aneter of 4 rtmto 10 mm and
formed of pol yurethane, nitrite rubber, EPDM (Ethyl ene-Propyl ene-D ene
Terpol ymer), sjelk c@NRgOkeSH iBh! ar aFP'am%@E heStisd apdqyt thQrﬁ‘eTmaéF ltofdng3-1 and
3-2 show a spec i f i ¢ conf i gurat I on of the nozz 11. As shown,
the nozzl e 11 dpfadate@l UMMabné’erdeata fr@r NBG sOEomiin@cated to afbk dev@SoPingmeta |
. The nozz | a 1 1 has a tuba | ar toner out | et port i on 16 and a
tubular air irdeetigortilon tiheextehdiengnd nndane Benmgd hvieesditbeat ion w@f t he
colum and each protruding fromthe opposite ends or the side of the

col um, as il Ineot emitstsdd t& ¢ alepe | tpdngrsegtitdret . ' Ahe devie lspifngr st ibn il one
end of the toner out | et port i on 16. The ai r i n | et 12 port i on
18 surrouhds tife!udafenr cgaing 4extopbrg autwsn'rz@aedm Hpezdqvedomer-Dhasei is
outernost wa | | 17 connected to the toner out et port i on or nouth of
the toner cont®tPrs{eRN cafoher SHAHHY ©: suél‘f'f’ﬁﬁl‘a”? W‘es?ﬁi’”Fj SETeY oF asg‘aaT”sposed

th t d d f 1y | at Th
b her Cend or thand B ateshhet ivaly 3f e ﬁ?eevc?dg?%‘e%%ﬁﬁc' R e REoRGI @ B i
connect ed to ong, epd, of rhhe.onet .conduLY 7L2cuAs, SO BBl G, dpthe ot her

end of the toner s-::%ndw ecte to a con ng menber af fi xed

to a toner inl ﬁ&agz%arm%u@ed A namﬁ %\g@ is Qpeetregta%ﬁfesl ly PSkmby oHERLONNECE

i ng nenber 24 | udes a I 25 10 that passes "alr therethrough,

but stopgot he JrQﬁeB'wh .Tnetr%_n@#ma t@eo@tredl.ml £Hi RRET 40N diB2aPEPLY UAiaRBod FOM
the side of the nozzle 11 is connected to one end of the a i r condu i t

14. The other end&ief the a i r condui t 14 i s connected to the de |
very port of the a i r punp nounted on the apparatus body. 15 As stated
above, the nozz | a Thel tifvosscmmeét edd t® eachoaey rogatdd etn popariicomaor
nmouth 13 (see FI G 2) nc | uded i n the toner conta i ner 2 while the
toner outl et p@‘)'r"telcéhormnﬁ scatefrvceecdrr ev timef (onhe @i kgt imgnifer dove ligpet he
elivery passage. F | G, 4 shows a spec

to_ner ondu!t Qlj Clz\ lgtl nagr Lhe g oner.a a to opposite polarities.
f 1 c conf i gBPRE SBRPY BRATEIARABE o RG 20REAT OrfEr to opp P
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 Dbeing
20 conveyed toward the developing position. At the developing position,
the toner of the developer D i; 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.



20 container 2 to the nozzle 11. The toner container 2, which is a spec i f
i ¢c formof a toner conta i ner app | i cab | ato the present i nvent i

on, will be described in detail later. As shown, a mechani sm 26 for
enhanci ng tight contact (tight contact eghanci ng mechani sm hereinafter) is
arranged in the tubular nouth 13 of the toner 25 conta i ner 2. Wai | a
the toner contai ner 21 s pos i t i oned upr i ght wi th 13 the nouth
13 faci ng dowmmward, one end or tip of the nozzle 11 is i nserted i n the t

i ght contact enhanc i ng mechan i sm 26 The mechan i sm26 i s i np |
enented by a f | at al ast i ¢ nenber 20 (see F1 GS 10-1 and 10-2)
affixed to the inner periphery of the nouth 13 and great enough to 5 f i |

| up the space i ns i de the nouth 13. The a | ast i ¢ nmenber 20 i s forned
wi ths 1l i isthat wi | | be descr i bed | ater. The a | ast i ¢ nenber
20 prevents tH8eRodErSH FGRPT daki oR) oN i YAt Feemt Bretopheantrimer ddspihte t he
slits. In addition, when the tip of the nozzle 11 is inserted into_the
toner contai néRsMNE fHd er° B! '&é‘f’&rtﬁﬁ a@aw? heTRTecH M ForF EfttnesY i t hout
any gap intervening between,the nenber 20 and, the nozz | 11. Thi s i s
Somcedab O N R ERop o PRV ARLY e i iR B Fugiiedkm | when ai r
s sent into the ain cOtANEE 2iyklonbbliflhZe%nd REndONEL oo lerdBfed r60h T, €X
i st i ngi nthe conta i ner 5, andron add i I onra i ses 1b pressure

i n the CS)nt a éhengneg-cd%%aangre§%o! the Qf‘e pr‘n@sécﬁoi\ 1Z§ﬂ al %Qm-rofi aty forced
out of the toner contai ner 2 vi athe hol a 15 of the toner out | et

port i on 16. gEherity¥ern Thé tSn&dle Iivier Bk A¥arsh& deliverpihheadBet D t Reticonnect
i ng nenber 24, F( G 1, vi athe toner out | et port i on 16 and toner

condu i t 12 atidstdeefii gurmiti eslucedsipodt tbitehto effectt Mg !dnshineadt ehen wiosrer | n
| et 23. At 20th i s i nstant, onl y ai r f I ows out vi athef i |
ter 25. The a thertpuempcdh@asteopsd avgeteat ldping @rtidrel ark ypstedktaeprse |
ected per i od of t i nme_Such a procedure i s effected every t i ne the
toner content wisithensdevEnd popreaquis gbei 8t imghinsysendéy dhapithg deddvpon 1
beconmes short, thereby confining the toner content in a presel ected range.
25 FIGS 801 arREsSage Shof ol a%Hi 15 BALTRH OBt AE RR52HP - of THIsGaoNd  t1a.

i.e., substantially hermetically closed condition refers to a

condition wherein substantially no toner leaks from the delivery
passage 3.

The delivery passage 3 is formed by connecting the toner

15 container 2 and developing section 1 by long toner delivering means.

The above hermetically closed condition is maintained throughout the

delivery passage 3 between the position where one end of the toner

delivering means is connected to the outlet of the toner container

2 and the position where the other end of the toner delivering means

20 is connected to the developing section 1. To guarantee the

hermetically closed condition, it is necessary to give consideration

to the connection of parts connected to each other. Particularly,

it is essential that one end of the toner delivering means and the

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

25 possible The present invention successfully enhances the airtight



3-1 and 3-2; identical structural elenents are designated by i dent i ca |
reference nunera | s. As shown, the nod i f i ed nozz | a 11 has the tubu
ar toner out | et port i on 16 and tubul ar ai r i n 1l et port i on 18
separate fromand parallel to each otheridThe inside of the nozzle 5 11
supporting the two portions 16 and 18 may be hollow or solid, as des i red.
I n anot her specific blow system not shown, the toner conta i ner i tse | f

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

other hol ai s connectedtoanai r punpvi aanai r condui t. Air
i s sent i nto the toner contai ner vi atheai r feed hol a by an a

r punp, so th%&nﬁ%\qr 'bsetqgeﬂ \(:ﬁg 099 e%laeofd%xgltgnep%ﬁ?&etrlﬂ nYeaﬁs m% toner

outlet hole B 'shows another specific blow system a Ilcab e to the
Illustrative ecﬂb%@ltm@mf tﬁaeomroasnwﬁm deser| nb@éid@&wsea §pé-‘é\l?§19£ 8 yof
| oosening and f | z 1 ng the toner that may cohere | n the toner

conta i ner 2|aIQe bIom1systen1|s therefore particularly effective to
stabilize the 20 delivery of the toner. Reference will be nade to FIG 7
for describing the Jhettdorrsysltiearingtmardnsi i reudidemearis forsgeketatigg @ans i s
i mp | enmented by a sect i on punp. As shown, a suction punp 30 intervenes
bet ween the t arierstceatdanerstPeamegerehnet tavedanpihege sedtteonadd ah.edongatte i s
connected to the toner 25 conta i ner 2 and deve | op i ng sect i on 1 by
toner condu i dosddt.-1 Wnidlel2h@ enting treepealet | waslipg Tieens uict descrpbap B0 sucks
the toner out of the toner conta i ner 2 and de | i ver s i t to the deve |
op i ng sect ibedne 18 loggetmdecarse oh tier el mgatocopdiel tr ele dengHE of the
construction, the s ctlon systemis simlar o the SBOM/S ystem 5 FIG 8
shows a speci fi%€eEoft i |§GF 18 K2BY °hePelicta 6Re eisigtei Wegdfia | 1y
referred to as;a;Mno p i p body
50 hav i ng a S TR s et A0 v o 05 ?%ﬁ%erwna?%e&faa. 3308, t he

casing 31y A SJL%LQWtﬁP‘tEr?ér G5RQY e §af1&"’tﬂ?ge\}é10£h?g LAk, ﬁefro'rpﬁé%ﬂyngff the

casi ng 3 A delivery section 35 is 10 pos i oned at the out

de of the punpHaoene3Oramndtiic msraerogeehama&ér Jnd' MAldt pPensd i aAndréam
delivery tube 34. A toner suction tube 36 is positioned at the suction side
of the punp boghneddt azdmesrznast edntivit he mouth 13 of the toner conta i ner
2 by the toner condo i t 12-1. The de | i very tube 34 i s connected to the
deve | op i ng sect Theomirlstrgatigenotahiéng ddartsomel udsnadua itr dithpzar difni desi r ed,

t he punp body 30 and devel opi ng section 1 may be directly connected to each
ot her wi t hout mémesﬁﬂrepwsblmara;n rof ntichthe dersr eoridiingr Zzﬁagr Pmdtlnemeam# y, the
punp 30 can suff i c i ent y funct i on even when i i ocated at a
renote pd8 i thgreonaties %é %ﬁé?n eafm & i har peans ﬁwt ﬁécab"a/e"sae*f i on
system the ton ndo i 12- 2 and suct 30, const i
Lote the toner®dsd QP"ve?%taﬁaernéa@y o lngdeeaf*ﬁﬁef%wé?%@nduﬁ 08 (he
SUCtI on tUbe 3§t Eg geeAér\é%rX% m"égﬁs a{eQeaPnugPr SQI’ rﬁj h%hﬁou?gvgpndo I t

12-2 formthe dé ivery passage S

pref.erably be 845%%?9 §S¢ |UJW HEE%&BHAY%@ dev lo%@ﬁé'&'c‘?:mn i sthe Pafehi gularly

true with the position where 3 of the toner contalner 2 and
the toner condgitrild-bl BleLa OBNRGRED tHe E'ev%FPS;B P dec@Mon W ila thelpassiagé under

prese | ected pressure i s fed i nto
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



the de | i very sect i on 35 of the punp 30, the shaft 32 of the punp body
5 30 is rotated. The shaft 32 noving in the space between it and the casing
31 sucks the toner out of the toner container 2 and conveys i t to the de |
i very sect i on 35 wi thout conpress ijigng i t. Ai r fed i nto the
delivery section 35 via the air inlet tube 33 scatters and 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 in terns of the rotation speed and rotation tinme of
the punp 30 and therefore pronotes accurate toner replenishnent. 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 nouth or toner out | et

port i on aff i xed thereto.. The ck 1. s deformab I a due to s
ressure i n 8UGHUS dmaterone e Zafbetrs FEUOETRP e T Pl SsBre suc
i on systemi | 0 I i : : |, _Nn it i s |
| ke 17y that orrerl o Pt ATuh 1 £ 8 dodlfla LOOAE SRV TR el

sack fac i ng eacht?Qe QLES +FLOBRd ¥okNEAGY o AN rﬁ&%&r&*c{kﬁ;mtuhgl%t"uﬁéy of

the toner. However, a ser 1 es of exper 1 nents showed t ex |

| a sack i s fhEe&difeRdChardsPEMRtE t @The SREGrd nbti | iGRtdd byYanyWbgh okhe a i
r suck i ng mans starts operating, it first sucks the center portion of the
cont ai ners and theraeset fystedsnier out of the center portion. At the sane tine,
the 25 toner gathers on the inner periphery of the container while formng
|r a space at the céntst,. thasbdesystetwil lore dessreioart withmeddrertcdeetofd Gl | of
the conta i ner sequent i al | y defornms i n the formof jags, caus i ng
the toner to dr opAS BBPT hehs tenesr dgldiver ingheganstd i £ liade aumt ef aBdeceRUmPh | s |
S repeated to deliver the entire toner fromthe toner container. 5 The
conbi ned bl ow%ind 'sBe1d 68 mepas d% vt NPzAe Hesertioped cRMeth tr B erehed 2i6 F 1 G

9. As shown, the suct,i aon pu 30 hav_j ng the construction of FIG 8 by
vy of - exampl €30S Hobd-1 | S BB SREH T e 209ALY CROG 1 IS PE FHE deve |
op i ng ct | 1 of,the b | e As for the taoner. de | |, ver i ng
nmeans, tﬁg cor%r?gfea lnnéeg ZSy%'tre%m?p @NI é%%ﬁ] r:Pll éad !dg\‘ﬁe i Pt Hé fag{'ﬁé‘e‘bl ow |s‘;‘f’st em

except for the,gddidd 0frli4NQ SMELIPLAUTR: 14 dhchhfa CAIR LnPad i sYSleem
when the suct 1 on punp 30 i s operated, I t sucks the toner'v i a the hot
t i

a 15 of the toN@EndWhs! LU PFRFhed N ARy OELINB180%E&tdria1114hée Lheuimame
me, the ai r punp 10 i s operated to send a i r i nto the toner conta i

ner 2 v i a arpraférdblQube Ifiekibl8. t&Euenowhire toher LantHiner Xt ays pump tthe v i
ci ni tyof the hol a 15 i nthe formof a mass, a i r sent into the

t oner cont ai neand2 dkoolopnsg | fecaneh pPr evebe sldcatéd om seepred pngitikeshand a 15
Even cohered part of the toner i s | oosened and separates into particles.
The suct t®n purfinsetesiucks 0¢h desnesd andrafdlisvers At Tiexitle dedkel opahg
section 1 via%@e toner copduit 12. 20 In the abo g corrb'wed system  the
air punp 10, SYVEMDHESSHRADY 30 PraviAedvigh £ dipgREsr ebAd 1o tO T 2aRd A r
condu i t 14 caonst i tute the toner deliver] S, Speci fical t he
wal | 17 of theO#rql zofygr%ap%' recEi \feed”?br%’ef'heé%ugﬁ%qgegfpfrhogytl%nneeerY%r(‘)ent ai ner
2 while the tofGhofitler} S IRBLLe lor Oft mtfar $UBbe (B0 AR 0 Bf Connect | ng

nmenber 24 are connect via the toner conduit e conbl ned system
l'i ke the 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



18 bl ow system or the suction systen) nust have its toner passage
configured as hernetically as possible. The conbi ned system i npl enents
stabl e and accurate toner delivery. The toner container in accordance with
the present invention 5 will be describethin detail hereinafter. Wile the
toner container to be described was devised in relation to the above toner
repl eni shing systemof the present invention, it is simlarly applicable to
any ot her toner replenishing system Also, various techn i ca | schenmes dev
i sed for the toner contai ner i tse |l f and the toner 10 container filled
with toner are usable to achieve the object of the, present i nvent i on at
a hi gher | eve |l and can be used a | one or i n conbination. Wiile the

t oner container wi Il be described as being used wi th i is mouth fac i ng

downward, i p%?‘p on {8 gBHIO%%E%Q_%ﬁ opes %Gt eq ortlr QRQ% fofrh r(‘)%z‘?gr‘?ar at US in

any other desir ed'posrtlon oner conta e present nvent

| on i nc | odes fkelnfAStaq [ ggnne%ttgéLthchQO{otrtlep%u@?gtgrntlo h}orro&ﬂnef

outl et portion. I nc a tubular portion ca mating with

an el ongate Mkt +ohak Sokk Drthedf2, MR fhdwd, 0f @RCLAL h¥fe 9% i§RGsposed
characteristic funct I on of the pr ev I ous y descr | bed mout h

connectab | a jhotineoptdl el 20 hei rroserdedetib\éermdt@ BBd1Ficd Nyt higrsense,
t he eIongate matter should only be a relatively thin columar or tubular

matter amgd is not | iTinetethet ceridnef tthaetoneeloLv st g tieans odmotbefroangie
repl eni shing system descri bed above. The toner container with such a nouth
may be i npl emdet ed dass Zpnaetizaddte amerersbnf £he treer esrndiiit 621 \Asf gnawed of a
hard mater i a | _or as a soft 19 sack formed or a f | ex i b | a mater

al . As for dnhBl@ donthe pther endiod they terermaeidudt YPoli § exmpeeling, to a

pol ypropyl ene, polyethylene terephthalate or simlar resrn or thick paper
The toner cont%”f‘e?t@r”go‘f‘e“t%é g‘t gddhred TRVRNTOTET ol et s2k narhedssr ' Y8d 5 in
that the conta er. does_n e a toner ' n han

s because of HeHE THEEOENThI T orParortinEREET s BRI Henet ' RERer |

be hard o4 sof at fas%gé‘”ae‘%t fr?'ere?hmegh”%&'&g e §nerer Pn”t'ﬁé Jkuhe form

ng one end of R ordef to be

app | i cab | é\rt On f1€ 3P0V ‘i@’b%thﬁ:ﬁn% ﬁ%m'trﬁehs'idé‘%fsi’r% ‘?\G} @ngyijn that
10 at least part of the nouth capable of mating with, e.g., %e nozzle is

provi ded Wi th ddifePERNtOUR LrdRSCHDET SHRLACHAT | StheCothdPAGHH Q. the air

conduit 14 is connected to the delivery port of the air pump mounted

on the apparatus body.

16 As stated above, the nozzle 11 is connected to a toner outlet

portion or mouth 13 (see FIG. 2) inciuded in the toner cantainer 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



Because the toner rep | eni sh i ng systemuses an a i r stream the toner
cont ai ner does not include a toner dischargi ng nechani sm 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;js inplemented by a relatively
rigid tubular body that may be a sinple tubu | ar body or a tubu | ar body
processed to enhance the funct i on of maintaining the mated condition.
Processing nay be effected on a tuba | ar body i tse | f or by use of
another mater i al . As i npl a tubul ar 20 nenber not processed is so
configured as to nmake surface-to-surface contact wi th, e. g. , the nozz |
a or fornmed of a mater i a |l and s i zed to inplenent such contact. This is
successful to stably hold the tubul ar body and nozzl e in engagenent as
tightly as possible. The tubu I ar body shou | d preferab | y be cy 1 i ndr
i ca | from t 8 staftlpd® ifasd nerdopBwargnuare paei oig.tip of 'the vz et hk ittubul ar

body is hard, it is usu | ded integrally with a tagner stor portion.
However, the H&Pﬂrﬂeane}%ﬁt%ﬂ Gantart eAga wa%é‘ﬁfhwe@ i ol NfePe befgﬁmbe one
having a toner, storing partion a, mut h e |
removabl y conidct® ed"tg'ag tﬁgrbya%gy%r TR segt%gg ZB Lgi“?gﬁ 2)

i npl ement ed by, to paL ts..p r p. e such a
case, is pré?é?%’iﬁ£E§ hg |rr1rpﬁq ﬁeﬂ?kgﬁg%ﬁeﬁﬁeﬁlﬁﬁl I?g a?:‘? %Ie%ttc%yn H]ton by,
eg, thr eaéied SNYAGBRRLs QL. ,Hwewh%outh 13he 180%1 2 {0RGemE N8I D&EMd | be
described specifically later. Two different systens are avail able for
mating the abaument sibitsl that body B&IHeserithd tatdte NORE d1a€id memBer ,2(R
system Awh i ch i nserts the nozzle into the tubular body and a system 8
whi ch inserts drleestttbtihartohedyfromnt l@ak e Foeonerthe oder tcontaidee Raiezbetehavi ng

a tubular structure. It is essential with the toner replenishing system of
t he present i meﬂtiﬁs onint keditivhe whenlthe vir pf pdesaape [bellc ik oBedtas

hermet i ca | y as possible, as statsd earlier This is particularly true
with the conne'@ftpoﬁ‘ebftoﬂﬁre et e grpdr tihenmestoer h20 tclffﬁerrm Yodyswedaie: g.
t he nozz I a because the | eak of a i r at, the pos i i on where they are

connect ed obstligatResst Whthou at”dn%ﬁp d”*ier%%'a%ggtéeta’ﬁl“ tthér"@ﬂ‘PeT 203ty t he
anmount of resi duaI é?nerT to .be left n th £ con ai ner. and becausghthe t oner
cont ani nat es t'H&% hdi'de '&F St ‘ﬁé”&ﬁﬁ%ﬁ A0S T R SRS adH Y S HR T %?esent
invention, thegmating portion is provided with a mechanism for i ntai n
i ng the engaged coed i t i on of the tubu | ar body and, e. g. , the

nozzle and further eﬁmn&mgstmétlr&fattﬁeoeﬁa%n{mre?oi LT thement s
the processed tubu |I ar body as i ngu i froma s i np |

t ubul ar body. dHes, MREEAIY B Mek SstShElihadHeycmRR| detad| end ‘DntaB@!‘LCiQ»HrPQGEeé on of

the other parts i nc 1 uded i nthe de | i very path. As for the system A
t he ti ghtiscont @etssendhdancihegcorealtiagr 2m ifs dirsposedthe fi hieditzaBuonearT body or
on the outer per i phery of, e. g. , the nozz | e. As 21 for the system

B, the nechani &mnced Opfcwflti'edtmnrtchet@meeﬂ yerthsterly 1§foft e tensul aut Ipbdy or,
when the nozzle, for exanple, is_the toner conduit, in the conduit; if
desired, the mHanndh heﬁenaﬂaﬁgearlwém@wzzﬁféesmamtae&omq@ag

t ubul ar structur The h cont ct enhanc ng nmechanismw || be described
more specifi ca’l‘?";E’eBri;]“b hHGglsiuH'b’t‘l f A%t oMt ﬁtsp%{'rtr'ﬁﬁgédaq%t‘?% MG Gir

body. Th | b d he tub | d th
rrgc%ani s(ran ﬁagsteen ggg'lngle 2 h'angf gfgﬁingoaﬁlﬁ%ytg%{e 'g\ ?:}/e 0y

menber shgul d prief erably Q‘Rl% 178 9L AR Wl Pn g Js! exhpa' Elr §E+p ﬁ‘@t

air-perneabl e, material beca se an a|r-perrrea e material 1s

cause the tonegtdd dfBkeifPbn an8MhEse UEQ E@éeb@ct@@d&r%d fo%amgo |Such
yurethane or s i m |lar sponge, rubber or fe for sponge, a materi al

not air-permeablpeodddlirBans &erelicgdn edenst tng tie wn@f‘Qibaszr& 3f the ReQ& Oert O |
ncrease the contact area of the a | ast i ¢ nenber wi th, e. g. , the
nozzle. I n F D &iginghénf the adleva | bp iagt siectidmmbe:recﬁmsrred\mi thersbl | iIs
and s i zed to cover.the openi ng of the tubu |l ar body i s f i tted i n
the tubu | ar bodfyinling the tormrcasgenthien a presstedted namdser shou | d
preferab | y be adhered to the 20 inner perl%qery of the tubul ar body Wen
use i s n@de of highl §1S | S5ek and B2 showpomgei filkat iarhof theapzzi® ofek&St he i
nsert i on of, e. g. , the nozz | a difficult, it is desirable to adhere a
filmas thin as about 0.1 mmor 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,



22 e.g., the nozzle, the tight contact enhancing mechani smal so serves to
sea | the conta i ner 2 for prevent i ng the toner froml eak i ng. Even

when the nozz | e, for exanp | e, i s i nsertedi ntothe sl i is of the a
| ast i ¢ menber 26, the menber 26 insures tight contact wi thout any gap 5
occurr i ng between the s | i t and, e. H% , the nozz | e. Refer r i ng to

FI1 GS. 10-1 and 10-2, the a | ast i ¢ nmenber 20 formed with two slits 12
i ntersecting each other covers the opening of the tubular body,
constituting the tight contact enhancing nechanism Preferably, the slits
12 shoul d intersect each other at an angle 8 10 of 90 degrees. In this
condition, the elastic nenber 20 evenly presses the nozzle 11 over the
entire circunference of the nozzle 11 and thereby guarantees tight contact.
Wil e the nunber of slits is open to choi ce, the s 1 i is shoul d be
spaced by the3samandangu2| &adercticabt straetasall a¢leasnpossidl desiynadtezdAdyshown
in FIG 10-3, an annul ar cover 41 having a suitable degree of rigidity may
be fitted on tidentigadurdferemtd almesai$.acés ahotime the modstied mzabetiérhadd. The
cover 41 i s capab | a of accommodat i ng the elastic nmenber 20 and has a
slightly snal Itée wbusetdondranet ket rdidnon he aaditugsian agr nehdtepc20onVilBen t he
al ast i c nmenber 20 i s f i tted i n the 20 cover 41, the latter presses
the former radi®ART3te AvRlt anhmar 2 el gy easly ehar i nHer &vs ide gt thonpazhe, | f

desired, two elastic penbers which ar.e_ air-perneable d not _

air-per rre}hbl e,”r%‘é";ﬁ’é’éﬂ%l%? tﬂﬁyp%é'?qstﬁgﬁnfinﬁt faY ?t’ithﬂa];(f“"t?(5d§/O Mdi @h the a
i r-perneab | esrirperg:)er fac i ng the i ns i de of the toner conta i ner 7?5
The prerequisite iS'that the slits of the two elastic nenbers do not 23
coincide with each othef,.tAssubB.LiBal {N& tQNeL, COoRLAl i's g0f d
enptied due to the consunr?ptﬁ?ong%fmtﬁée tonerw‘ll';herpf, th vowt'}'rretg? Etﬂ%ntoner

conta i ner degheapRs AN I$EROSAL Wi BRthORElesY dneBrdMEorkrlddlilsry inever,
the air-perneabl e el astic nenber catches such'toner and 5 noticeably

reduces the sctdet &HeROF R atrheeddones thbGar Idr lc 68AWH AP ABS2@E | SHRECIH bife
configuration using the elastic nenber. Tubul ar bodies shown in FIGS. 11-1
have a shoul ddtol€ {aeeofdrGde Librely itshéredct$y dennddiedstiwthdefoner faanasita t oner
outlet 13-1 An annul ar elastic nenber 31 intervenes between the elastic 10
menber, | abe 12 wu |26thezatdret the | ¢ dnepnmagtefl totanlB-rirwmmds ikas & rheoniduft.31
extending in the direction in which the nozzle 11 is inserted into and
renoved from tHeé tulsararinbodyre tprer Konta iger 1vikatheaaty faed pl bysan gt | y
small er than the dia er D2 of. the .nozz|e 11]. enthenozz | al1ll1li si
nserted i nto R4{& t%‘?qg}‘ah;ﬁf‘ar it spds! 'Z?WJ F°1%‘et‘i¥%“r?gf’§/”tgoﬁ?%{%t°§ YidetBhnul ar
el astic nenber_ 31 duethlteg rtth% above rel ation between the dianeters D1 and

t

D2. This, coupﬁoggrv@ he a' | ast i ¢ menber 26, r ea | i zes a doub | a a
I r-t i ght structure.g FHrREE. 2 gbe) Ebéaciq(?gzb!lowasr%:]cerh %pﬁ%&%‘{gdtofménthe
toner conta i ner 2, the annu | ar a | ast I c nerber 3T°r enpves 1 he toner

depos i ted onjthetrpzzel efolidentt, - €. , 20 cleans the nozzle 11. The
el astic nenber 26 also cleans the nozzle 1 1. As aresu | t, contam nat i
on ascr i bab | a toTHéhe!swRestalepOscriibé®@dbove is capable of loosening and
fluidizing the toner that may cohere in the toner container 2. The
blow system is therefore particularly effective to stabilize the
20 delivery of the toner.
Reference will be made to FIG. 7 for describing the suction
system inwhich the air sucking means is implemented by a suction pump.
As shown, a suction pump 30 intervenes between the toner container

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

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



the nozzle 11 is obviated. FIG 11-2 shows another specific configuration
in which the toner out | et 13-1 of the toner conta i ner 2 has a d i

aneter D3 sma | | er 25 than the length L of one slit 26-a of the elastic
menber 26. The 24 elastic menber 26 is_.fornmed with four slits, as
illustrated. When the elastic nenber 26 i's forned with three or nore slits
26-a, the slits 26-a are apt to rise and stop, a g., the hole of the nozzle
11 when the nozz | a 11 i s i nserted i nto the toner conta i ner 2. The 5
di anmeter D3 snaller than the length L solves this problem As shown i n F

G 11-3, to prevent the s |1 i is 26-a fromr i s i ng, use may be nmade of a
f i 1 m32 formed wi th ahol a32-1havi ngadi anmeter D4 sma | | er
than the | ength L of one s | i t 26-a. The f i | m32 i s f i tted to the

el astic nenber 26 with the center of its hole 32-1 aligning 10 with the
center of therewesti vyl et THe3sdetivhirsme ) pskeadiel yordoneutbyf dsk npnar

t wo- si ded adhesive tape. The film 32 may be adhered to the entire surface
of the el asti goTatber ¢ ¥6 frdddase it Ke tWkidege bpige sectine Lppesther adthc
menber 26 and those of the |ower elastic nmenber 26 are nof coincident
except for th&iF céit 9. tesr¢sY ofisiner sonstyHgt ipp. 2thgm@uprtionasysten isand
13-2 each shOMLanPthgr_gpecb%jc configuration of the tight contact
enhanci ng mecRaRi'@h TASTERBIFY SYHE™a | ast i ¢ menber 26 i s i np | enented
by a pack i ng i n the f,ormqof_a p l..ate or a_sheet v i ng any d i red
oY BPRCs T L 1 EIE JOLMIs BoBeiei 8 Gnf R (GE s g%Fh5€°F9%8¥m%§ i
phery of the tybu ;L bod Asd $ [ F 1 2-2, or
to the outer pgr f H%@fy o%'t_grsd%e?qﬁgagﬁgﬂﬁbTﬂ Fﬁ%§S§T§-%ﬁ%ﬁgmqgé2.lf
desired, a plypalide¥ £bufd 888y 80 MBIDRRT & c45i fERY1 BARd hitWigdePRotdls fndpul ar

body 13. FIGS 14-1 through 14-3 show another specific configuration of the
t i ght contagh &irhased iinnghenean 31. SM shsUawl sdiry! drBevd aBeforawd ih et 25
of the toner contai ner 2 i s seal ed by sone sea | i ng nmeans i n order
to 25 preverthet heveroner i dheoyn df bk ¢asigg BpecAi déliveea dedtiyn 35 rist he
conf i gurat i on shown in FIG 14-1, a sheet 33 is adhered to the toner
out | et 010 t he preieironedmtathreputd et Ad dg ldvikhei pumB| l@dy 130 2nd i el udeg Zheritl i s
pressed agai nst the sheet 33. As shown in FIG 14-3, the nozzle 11 enters 5
the toner cont'di'fertubs by 2pret dehiyrarietdivedt 33, tomerasyatdanttubendd sifeet 33
Ien?]aflgrg\év ![i ;E;t%gégféng ,?ar]t Eﬂg stugpiuonl siaJe E‘Pqt e ]b%mg' %dg hS% Qr?dZ%oLneaétqé%’to

the mouth 13 of the toner container 2 by the toner conduit 12-1. The
delivery tube 34 is connected to the developing section 1 by the other

15 toner conduit 12-2. |f desired, the pump body 30 and developing
section 1 may be directly connected to each other without the
intermediary of the toner conduit 12-2. Particularly, the pump 30
can sufficiently function even when it is located at a remote position
from the toner container 2.

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

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



The above sheet or seal 33 may be forned of rubber, alum num or foam

uret hane by way of exanple. A recess nay be fornmed at the 10 center of the
sheet 33 beforehand, so that the sheet 33 eas i | y breaks when the nozz |
alli si nsertedi nto the tubul ar dy 13. I t i s essent i al wi
th thi s scheme that the sheet 33 be f i rm1 y adhered to the outlet of
the tubul ar body. The shoul der 13-1 may be fornmed in the tubu I ar body 13
such that thet i p of the nozz | a 1 1 abuts aga i nst the 15 shoul der
13-1. This will further pronote tight contact. The tight contact enhancing
mechani sm may be inplemented by an undu | at i on structure forned on the
outer per i phery of the tubu | ar body, i n wh i ch case the undu | at i
on structure wi | | be recei ved i n the toner conduit. Further, a screw
mechani sm for connection may be 20 provided on the tubul ar body and nozzle.
The screw of tTReThublicdr thddipnar sePrérl tls Zadsh 3 e ofonsearinely | t h@-opeifi ng of
the tubular body to be f i tted thereto. For th i s purpose, the cap shoo |
d, of course, %ﬁmﬁ?BV%ded mﬁth a screw nmechani sm The toner conta i ner of
the present i nvent f Wi, e descr, i bed 25 qFre Sp eci.fi.cal
reference to FIGS 15- '3L°%ﬁ{c?ti%” 2W Ae HRITer Prow I PREeS farUto it 457 | %Qr 2 i
nc | udes at ut.h. or r r 5 a bottom 51,
and a s i de mH“ﬂg?hgfpggﬁﬁghr1§§%$'¥% nButh.Q% %ﬁﬁtbot?Pth%fuﬁ%eoﬁbuth 5~
has a seck | 0f 30-roddRygl e Ap0PK db BY LoloeSBBlech (& add B, L NE

maxi mum di anet er of the bottom 1 althouqhgsucﬁ[ég confrguration is not
limtative. Cepgyiakly stbed aherenet rtﬁ:t%ﬂ&h!‘@!o'ne&coh@@r@r@'an@n@Jn@Ey§equent
i al |l ydecreas | ng at | east i n a port i on 52-1 ad joi ni ng the
mout h 50, as i it tb tiet datiedry Haet Smape wothddrecdapr ednngliandathee€uhts C
shape of the toner container 2 are open to choice so long as they, ',~"
sati sfy the abthe dednderny eastion Tie viandre @iont anlietneubof33 keaptreesentd i
nvent i on nmay be pos i t i oned vertically or horizontally, as desired, .
because of theftwderes élbeltmmrlarmconwgssgﬁst@é:’mﬁu@we|qsglrmnseap‘q!on Svieam |

n pract i ce, the vert i ca i on of the contai ner wi thi is
nmout h f adOj gt%mwa‘fﬁyl t%b%é‘l"'u‘?’éj ItO%ﬂdeﬁ%Jt'teTa‘ dct | ve fromthe grav i
ty standpo i nt. tab | ?: i schargethet er wt air streamvia
the nmouth facing do K}%rsd‘cé %I“tsdsfﬁ"hlah?’és the ity 8 tdﬁ%ﬂ of2r to

ctiive. to i ngl arpdempet .smal .l er 1Ld rreter

be left in the g rl’r\'l: n'{s Lerata n_speed i imé o
portion 5210?? eS|de wal 'l 5‘2 atlveqt Rhe el ro 56*1 fthe nmout h

or tubul ar pOI’Lu,{, ag QQ:) tEQréf&ecfi%mg‘%st aEc t eﬁneli, ryepqgﬁighm%ﬁ‘g a when

the toner conta I’ ner is soft and easy to slac he "angl e et ween t he
smal | er diameter porhiRcpRid rénflot RRe 26641 08ht20ndr Oh 2LBS- JRUL I 80 taboul d
preferably be, but not | invited to, about 45 degrees to about 90 degrees,
nmore pref@rab bryssaioiived i slegsenmp |kpertR@uy 20f @Y PLSack aAdRa holkh 3b- 1,
the ang | a 8 of the sma | | er d i ameter port i on 52-1 i s the sane at
both sides In Fbfar 4612t porsimah kéf i x@damet ero. pofitd eackols dehasante dnglte ' ~
i 8 1 of about 90 degrees at one s i de and an ang | a 8 2 sma | | er than
90 degrees at ehePbetrlresindeidhta nannes asetonordeige tikavosuesh aVhranatheczboye;
aneter port i on does not have to be faornmed over the ent i re s i de wa | |
52. The soft tSHEY BowsEeT i mapr bisd *io#h'aﬁlndaf\x/onertﬁorﬂaénirres*eh%'l ked¥en t a
on i nc | udes r st t 1 on
and a r i aﬁ%tﬁf’ﬁt'@f’st"(fny?e b”d’telre‘ierbﬁl'l’et'yo t t é%lsé'g‘f f?%'r”% ”%‘?& sack
I s desi grﬁ]ed %¥he§ he lroesf{a %eggn ad}'g gll obs%r%%c h(e;Sde:l' verﬁ oq ;l:ﬁe to Aer is to
onhe

be not ed e 'sof rcont ar ner resen vention nay éven be

one whose SaCkHb‘ﬁemr td Yo ile€%ds béx%eﬁr%ﬁﬁgrshwéoq It e TN @x MR fhgXiREflRd tO

mate with the mating portlon aving the previ ous y stated function should

preferably be frpbBUciOh Rob Ml | 98 FTdAiY, WRERERALIr 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 soft toner container is de=crmable due to' air pressure introduced
thereinto, i.e., has its volune sequentially reduced by suction or
sequentially increased by blow. As for the soft toner container, the cubic
shape nentioned earlier refers to the sq%pe of the container filled with

air. Advantages achievable with the soft” toner container are as fo |l | ows.
Before the toner conta i ner i s packed wi th toner, the sack of the

cont ai ner can be substantially evacuated, i.e., reduced in vo | une. Th i s
all owssamini mmof ai r toex i st between tone r part i c | es

dropped from a hopper, not shown, and therefore causes the toner to rap i d
| y si nki nthe toner contoi ner As aresul t, the tota |l pack i ngt
i me i s r educed, and con tami nat i on ascr i bab | a to toner i s mi n
i mi zed. The toner con to i ner i s protected from damage ascr i bab | a
to shocks andaispgaetad the Fentedel iAsetlye sectd onsisrcdnt iaektl t thenwat lhef sher age
and 28 transport of such a toner_ contai ner does not need a shock

absor bi ng nat €PN NahiseAUSITIR 'Y ARTosms d ndbstTerralt Izer, cant g teetapsft toner
cont ai ner has been enptied and renoved fromthe apparatus body, i t can be
fo | ded up i tR SFPReXtPBNENY Yns™ cRATIRRET Yo SRt FRfurcsiten. sPrre usEtiscdn
therefore easily hand|e the toner conta. i ner, and,capn even send i t by ma i
| for ar ecyéege?teHgJ“bL?F‘b‘b?’e?ﬁ?—'oer”?ér?rtﬁﬂirp&r?'&?chF e ofPERYt he |
ghtwe i t, fol ded toner c a i_ner s easy to trapnsport,. flexible and
thereforé easy to hgﬁalCém%érﬁ%go:gqsowpragelé'ﬁflébpnf %;'r/ﬁeﬁ'e\f'nld g%rdgf?:fh'é’(ﬁdowr'_tp
otherwi se damggegonthi £ #1610 05 UCRESHYh, Hehd SAUERA Bemb IRNTARTAAIAN COSI
of enpty toner containers. A toner producing industry also achi eves cost

reduction becadset e s0RerFGNNE AyNRLy oS &@HERDII6. pdsht fskldl bOiNeeHBhe
experinmentally confirmed that the residual toner and other contam nants

coul d be renowedermabadieasid ynd tlosdéded obl e sddte ot ANER tHHDb LNt wdtamr tAdan from
the hard toner container The sack and nouth of the soft toner container
shoul d pref er &brfthy toaeprdeduncedng magep etitecrmbli ngd ayat etnhieni deon heclt wid:h
together fromthe production standpoint, as stated earlier. The f | ex i b

| a sackllmy Uéefbravedysifemaextrpdt fof the addybistnerf the pedhiet mumene,

pol yur et hane, pol yprop%/I ene or nylon resin or paper wi th or wi thout a I
ayer of another nat e theacomrjped v¥ftgmapeiencidst Bt PYmP BRS sjoReratgten t he
sack i s i nmp | enented as two, r i, n I .ayers, .the i nner | ayer .and outer
| ayer shou | 'd f)‘p%ﬁeﬁheo%?”v be? ?@? e ‘{To{*l1e §%’i‘€?{y°‘l‘t|€%e°°dF'§'i’ H1%r resin
and nylon resijn_o i miar fesi e ctively. i i k does
not eas i | vy hree'glckz§I g&'sut?#é%fb’aengf ?g"?e'ejfheg%x, p%’?ei%ﬁ?eo!éera{}g’ %?%’%r, a

fllexible materjal | My che tBhOVicdRthivkE b @M ahWTHNYM et 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 lcosened 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
outiet portion 18, suction pump 30 and connecting member 24 are

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



| ayer by vapor deposition or may contain an antistatic agent to cope with
static electricity. Wile the flexible material may have any desired

t hi ckness, the thickness should preferably be between about 20 ~m and about
200 Vim nore preferably, between about ~m and about 150 Vim An
~excessively thick flexible material would fail to achieve the above

advant ages derived fromflexibility while an excessively thin flexible
material would have its portion packed with the toner slackened and woul d

t hereby obstruct the delivery of the toner. The soft toner container of the
present invention may even be one have a sack and a nouth prepared
separately and renovably connected together. Again, it is preferable to

i npl enent the hernetically closed condition by, e.g., threaded engagenent
or insertion. For this purpose, at |east the opening of the sack should
preferably bePidt nvdtel & ridicacteeiap sHitae: mHiskiMAvE Wt eb9ngr. PatEe8ack is
formed wth an opening to Ehicg.thg nmout h is.tP be %ittedb.To proqgce t he
sack, a plurafPPy Esfedi ateloPeps? ey B3 ABAAAE to 18 nTUBIPEL eF ETEEd shape
may be adhered by, e, s%agﬂggngegkhngt Aternatively, when the flexible

. . i topnet 1very?
material is selects roma group O pﬁ astics, a <éanl ess sack may be

formed by extrusi 0”THP't@inrg-coHai%QP‘%'nda&%rE‘Q{)c%%ttma{ ol BFa <30t il QA

contai ner of the present I nvention nmay even be one ose sack is partly

flexiblegan pgni| velddifibddS i st LA RATihEFter TNEYHTON O orleP NIt QLHel BT
portion may be forned of polyethylene, polypropylene or simlar plastics or

metal . Wil e tBe vadWeddck fodde! sl Vv séd gidl, ré st iBRt b1 aheShauldl psfrerably
be identical with or at least simlar to the material of the sack in order
to facilitaterepleninginglheystehubar thodyrezenst i tivenithen,t hie noutdimisarggneral |y
made up of a mating portion capable of mating with, e.g., the nozzle and a
fitting porti enet ccabpéefic mod dtnet oneperdpign ofhithesysdek. Bdeh okridws two
portions may have a particul ar inside dianeter and a particul ar structure

i n accor dance Y&Fem el echemrs ot sad §pgiteri tenrerensda iner3ig-sel Gand sba tetdws a
specific_configuration_of the uth including a mat, i ng port i aon A and a
f i tt ilthg psPPtdinsk Bl'liad @ﬁgom,nefr?éewas@bﬂeﬁg M'Fi’%ﬁ%ﬁ\ RrAEoh A Hg e

di ameter x greater than the inside djanmeter y of the fittin ortion B. The
ti ght contact péﬁﬁ?;{ﬁcci'Hée'??'é@ﬂaﬁ?sam%gé?%t'@deéaaﬂdi &f" ﬁ%e pie8%i 'eOpeuf)r t'd the

shoul der C. Th:i ﬁlb?rgartgg;\.ur @lhii ef-s:il"\mtloar‘\rel YCO%QQilnic??‘a‘E)il N ge dteggr i.rl]:)aelada ! ggﬁ{

0
container. If desired, the mating portion and fitting portion o t.egtubu I
ar body may be,sg@nfith mevﬁgu{rpfgesrsgengw@gra g+l LM AR PINICEe mlsh%eos

configuration allows the elastic nenber or simlar tight contact

enhanci ng nmechanias Mna@e b re@sk | dppar4aR0Rd ah Jdher NBdingd P&+ gm. and al | ows
the separable portions to be individually replaced when damaged. Wiile this
can be dthe with a nieitngestcoatdimee ofrtha wesavw giveatiarr enc lades bt dhéstess i s
essential when the two portions are connected together 1~ To f i t the f i
tt i ng port iadan® otot ire pPabuidn amd Bodguthookt Hensackit et Aostperef effbl e to
use, e:g., heat or ultrasonic wave in order to prevent air froml eaking
from the sack L& 1igCdudgfoRst upuspeeprtioncearrb brrittednngiithant ¢ tangatp

portion B for achieving.suyre fitting. As shown, the fitting porti.on B has a
ship-1ike crod@tdaet i Eg'f Apd 24 ’Fqé‘tgdﬁef?pdresf'btatth\ée ef rid§ HRreFEYYSEELti on

fromthe above:stated standpoint. F G .,16- 3 ows a spec. f 1 _c Vi ce
for al | ow ifuﬁé’%f neo‘gtl%erpegf”?%e% e3°reg°§gim0|ﬁ6 C(?Qn?cﬁa%v%rtc’t%nee ?rbdngejr from

t he tonegyconta, i open_part. i o] h [ fi
tted on tE%e f 1?ﬂjhetttgﬁfl':rng 63?%%%’}‘{9 S_Of t’ﬂeg{'%Ss?rrg%t' h&hérhgldg‘%gﬁe ﬁ)%;c;tfin of
the sack 2a i néﬂoléqiesonarypw (X p@la@ib‘@W ROin coPdmnar or tubular matter and is

not {imited 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



a surface substant i al | y paraJ | al to the surface of the f i tt i ng
port i on B, so that the toner eas i | y gathers at the port i on D and can
be stab | y delivered. The portion D has substantially the sanme |ength as
the fitting portion B although it is opgR to choice, 5 The above structures
are simlarly applicable to the hard toner container. As shown in FIG 17,
a flange E may radially extend out fromthe position of the tubular body
bet ween the mating portion and the fitting portion substantially
perpendicularly to the tubular body. 10 The f | ange E nay be hanged on a
prese | ected port i on F of, e. g. , a paper or plastic box in order to
facilitate storage or transport. Inadd i t i on, the f | ange Ea 11| ows
the conta i ner to be eas i | y packed wi th the toner wi th i is nouth
fac i ng upward. I e may be app | L ed to the hard toner
cont ai ner al s83%% e§HHMﬁ eh‘ eWﬁ@Frﬁ thieTYak K20A CREYR BE" pis§ "BY ded w

oot omeots gt B8 BT AP oA el P AR R 2L Ln

systemis used for . i%pQ% ggﬁeghﬁc Nty excess air flows out of t he sack 2a

r |m1 . .
v i athe wi ndow oms ai r to be al nost i mi t |

ess | y 20 sent intqupf tagnéﬂegnt%an@pgpttns obYs tumvfa Lo ffbhéé%%ei.%d

di scharge and rep | en i shnent of e toner. er, t oner s apt to

cohere duyge to ihh@aexpansnen; fr & ﬁ&nﬂ{cme@taatd?@v das\éhﬂk hBGecRM i@hner 2 -
is stored over a long tinme. The wi ndow 31 obviates this kind of occurrence

al so. '?5 Mor eevause wheRetUse éDRAARIaiCOSraai, NArthati te pogtetdery whétheoner, a
i :32 i ns i de the conta i ner 2 adequate | y f | ows out vi athe w
i ndow 31 Th iitsbeahhrd cowsofttheit aoeneatedtt theiewz2!d orbtheetbndr outlednt | vy
packed wi th toner and protects the conta i ner 2 fromdanage i n a | ow
t enper at ure ertybe foomimenene mowthﬁdwmdehvpret%m@%w uatingg meedss may be
|nplenented 5 by the conb i i onof af i I mformed of porous f I uor
i ne-conta . ﬁeober é%p‘|'°ﬁbb‘+ tg tuherﬁboveépn%wﬁfw@wFhwgr@sst.emn andaigethaind a th
i n nmeta i m _The dow 30 na rovj ded, at an desired position
of the t er @5n %ﬁsﬁeﬁari ﬁ%ﬁgﬁl"ﬁdtk}mcﬁﬁz’:’i ’pmattH@ t'oher ®riepl &g §ﬁf‘?\l§ system

and the nouth lfsagrolwggda i t(;ve revnou gjﬁ'lalrc'ib? e.?srsa%ngfg‘ njgtj'l'su tio means

i ssim 1 ar i Cab? ari ous

modi fi cations of th%etc&rn%(e ﬁ@wrn%plenlaﬁﬁg Janseuvid b Lhe RFESENhe

invention wll be descri erelnafter
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

tubujar body should preferably be cylindrical from the standpoint of

ro
(91

manual mating.



FI G 19-1 shows a toner conta i ner i nc | ud i ng a squeezed port i on ad
joi ni ng aport i on%of the sack 2a connected to the nouth 13 F 1 G Z5
19-2 shows a toner container including a plurality of squeezed port i ons
53 forned i n the s i de of the sack 2a The or each squeezed ' port i on 53
prevents the we i ght of the toner 28bove i t frombe i ng transferred to
the nouth 13 and thereby prevents the toner adjoining the nouth 13 from

coher i@ Wil t ii.ng.re | at i ve | y | arge nmasses of 20 toner.
Consequent! y. et?ye U?S?Iel%od&oﬁaug?r§2 Snt® BRI O TPES areErdYEntEd Brom

bei ng st&Pedteyirherethion. F Fow@veR) showsamin wmée |coBpfnek iotkenkoner
conta i phéent H¥ehe BERLGUefh WO e (a8%d aPrd B TRIEL T a1 s hav i ng
substant i a | 1ey t he sgn% shape. The %%v(d/oaf F%nxﬁ‘bggornlél e??létlls?na‘?rga &onnect ed
by heat "S85F | FFPEXTEpEPURLChE @AE 2ZBMeYRblY oraernestpdt heogdeoher aumd/ck et, and

t hen t heantmgt A kosed dtokimfl ﬂoriﬁi&rheintp(i)gr@é'nted:g’y3atp!"ltealste€wo Aé%ggp% i nF |

G 21-1 21- a hang i ort i on 56 fornmed with a hole may be
f or med g?lrttshépr%gﬁ%ér"n %‘%patrﬁggleﬁvel dPe-SFReds&@R®2ait AP (REERaYablevec] vy, as

shown i ifplEped 2¢-Bermeckeolly57lamy bendietsedyoned hensiddRaoindahensack 2a.

The tongt G@BtaiAer shEQMIEn BLG 21:di2.00:,31;2 _be mounted to the
appar at us lbody Wi th theohanéji nggo%(t)%jfnelr vélnl%SgeoC[rI&%h%bﬁ?nBBeqsl'flﬁ%ﬁld by

hand. TP'tf‘%erprevents the f ~e~e toner container 2 fromfalling down when the

armunt of tone‘{vr‘]o;edkrlrﬁjg%iegg ]Es gf.Tertllsn air§ §J¥r|£\blel r}o?‘dgégiing;]’tktw%]gaeﬂobgngi ng

portion 56 or itateés the conveyance oner cont ai ner

2 packedy it Q400 - e THE 3REK.2210F ithe LaREAMLRI L nderiRY be forned
of a transparent Or substantially transparent material to allow a person to

easily detemaizppe tiReo RRURLb@fart BEWS ah@MRisPiteg BwHike ierai nee 2 or the
time for replacing the container 12. 15 F |1 G 22 shows a toner conta i ner
40 i nc kutud ar tgivaistckhd 2cdner nethdbit thetHeeadzzdeahdvingng tobulprl ast i c f
i I me. FI G 23 shows a toner conta i ner 40 whose sack 42 is forned of
paper hastrngtsome degree of hardness and rigidity like a mlk pack.
Further, FIG 24 shows a toner conta i ner 40 i nc | ud i n? a sack 42
constant | y b!t bsegspytiad. whth thg seneri reg)eposksinghsysie™ PT ¥¢nds to rol |
up. Wien the container shq_v\@hei n lF,I G 24 runs OLft oj t oner, ,itHroI | s up due
to its oRACTEE INVEREPRIETHI Rl I¢E8Y PIS336F PE(Y 8ged as Nermetically

as possible, as stated earlier This is particularly true with the

connection of the mating portion of the tubular body 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 nozzie. As



FI GS. 25-1 and 25-2 showa nod i f i ed toner contai 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 a rectangular bottom One or two sides : 34 of
the sack are i nc | i ned by an ang | aof ! ess than 90 degrees re | at i
ve to the sect i on of the tubu I ar bady. The toner conta i ner 40 wi th
th i s configuration has desirable volune efficiency. Wien an i mage form ng
apparatus repeats imge formation with 5 the soft toner conta i ner set
there i 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
preserving nedos ther eygtamt®Br the Hachpaanf | cakbyidetihen thaeiuteodeai prasry40
shown in FIG 25-1 includes position preserving neans 48 surroundi ng a sack
49. The posi tiotﬁntl'pr egmrhari body peamBedt8hrayozae f Goneckdopla eib e tonee | y

hard p | ast i paper or a conb i nat i on thereof and may have any des
i red shape aﬁdn%l{lrtuctmrtées@f‘ldéh*g a*é desiteth Abhimegeanine maypbetaedartasdct i on.
15 Wi | a the i on preserv i %FHE ns 48 shown i n F Il G 25-1
has a box- Iiké”c |“@E|¥Eﬁ Péﬁv'ﬁﬁfjr“b'l}ﬁd?ntg‘ her SAEwe™oe such a conf i gurat i
oni s on I il str.a 25-2 shows a cat i on of
the pos i° i on préﬁsﬂvg tﬁﬁ”ﬁ%§:?ﬂﬁﬁﬁ'”gHa*?”'“&Wéupgﬁégﬁcrﬂ§d§ﬁﬁﬁn t he
surfaces of t he po [ ress S 48 except, f r th urface
20 | abel ed a, sfegiéﬁaﬁo tlnghFTpass g&@thb @%@@5? fgrgf% E edge

portions. If q§ &fed t he position preserV|ng means may be |nplenented as a
sack f i | thai r. AIl so, the pos i t i on pr eserv i ng nmeans

may be ar ranged | e ARPATRHLE HlJbo%b‘@hnatHEaE‘WIaﬁ%oH%a%uPr@%oJehe fl
ange Z5 shown in FIG 17, the hanging portion shown in 21-1 or 21-2 or

35 the Knob 5meshoWkm Ras b&en adsch.i bEdlin BT o6 MRCBASI £i@N4DT GHETMiaBEi TEANS
may be inplenented as an adhering nenber fitted on a suitable position of

t he sacki@nd acheeedhbold ppeésebéytbedf poeti ohaofe lahei @appdrfdieushb|es Hite soft
toner contai ner supported by the above position preserv i ng neans may be
transported ornodt eretbeameaidge, matepéat Hecagsorant her Steruethieematertiné positi on
preserving msalnlsable to cause the toner to leak. For example, use may be made of
foam polyurethane or simi lar sponge, rubber or felt. As for sponge,
a material not air-permeable and having high density is preferable
15 inorder to increase the contact area of the elastic member with, e. g.,
the nozzle.
In FIG. 4, the flat elastic member formed with slits and sized
to cover the opening of the tubular body is fitted in the tubular body
In this case, the elastic member should preferably be adhered to the
20 inner periphery of the tubular body When use is made of highly
flexible sponge which is apt to make the insertion of, e. g., the nozzle
difficult, it is desirable to adhere a film as thin as about 0.1 mm
or less to the surface of the elastic member in order to increase
rigidity

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



Genera | | y, a toner conta i ner shoo Id preferab | y be packed wi th as
great anmpunt of toner as possible because such a toner container 10 can be
eff i ci ent | y stored or transported and a | | ows the user to obta i n
a great nunber of copies with a m ni numgbrequency of replacenent. However,
shou | d the toner conta i ner be packed wi th an excess i ve anmount of
toner, the advantages of the toner rep | eni sh i ng systemof the present
invention would be difficult to achieve. 15 W conducted a series of
experinents to determ ne an anmount of toner to be effect i ve |I y packed

n a toner conta i ner when the toner container was conbined with the toner
repl eni shing system Assune that the packing density of the toner contai ner
i's produced by dividing the weight (g) of toner packed in a fresh toner

t 20 by t f th t i t
comainer 20, By e SRl 4 SO AL LISRR R el 15 SRS o
cou | d be stab |y feple 'Shedziromreave L BOUAN o YhSLNET oo hard

or soft, at al? s?l nes an e cont al ner mFme am)unt
It shoul d be Wetnepketiha&ighwgngip|gengqmgﬁmeegnw%9m pe‘s 51*“5%1435?%‘?”5 L
nvent i on i s pract | cab a even wli her pac | ens | |

e. , the 3G Racksi neE GRABet 46V iBEuLes E:gﬁ@%n%@wuiitqo@@ e{rﬁﬂ%raged as
the nost des I rab | a packing density. On the other hand, when toner i s |

eft at ashot eguririn@WERRNEerDHRE A iloagd perd.odtied rbksr). it is apt to form
masses. To determne the 5 cause of this occurrence, we conducted two
different series of Refgreling tadnGs, 185! dad 1042, otke. e IExpes mentsetr 20 fidrered wer e
prepared a cylindrical, columar glass bottle having a dianeter of 63.5 mm
a hei ght of 18bthhwarsd i&s d@pattier yewfinga@Bbbtber amvdei nthedhirrygieg pbUthk, and
three cubic, soft containers inplenented bx 100 ~t mthick flexible sheets
consi sting of tp@il@rymfiw FO@Tetah‘d‘gnyhel tdaht FenprSdaeansaes meehen <oht a |

ner, a sack faqrned bY ing the above sheets and a rigid nouth nepgber
formed of po Fr?/feﬁcrﬁ9 Y. éh% ST Hévshourig Qe §ecArachr ot 1% AhaRe'® %ve | ded
t oget her__ 15 E c ft cont qugr e bott.om whose .ane i de was
100 mm 1%ng. ° i)?#F% ang 35F é@ﬁgé?ngrsaghgﬁaﬂgc me%é?eég evenlynorrral

tenperature erBWag gﬁggﬁ%e‘?ﬂ itehi 1199 rgtf?; eﬁ'pﬂ r%rmtrg[]rﬁfer%i/i@é l ?btlh% ;Jz(}ma R'iCOh Co.

, Ltd. having a I'ow nel'ting poin | ow start

tenperature Ofan@%ﬂpe&ggugrrﬁt@% ki &@@gn'l?a%ftt %ni@'tﬂgrrﬁimgé‘rcgfm iwerig then
seal ed by caps. Specifically, air inside each soft container was sucked by

vacuum of 150 opuiigo RYo U&e tHe Al iIM9ZRbE 8/ bted bl tBBGhie @hg®irrgl s@mtktea d i
aneter of 5 nm The nozz | awas i np | enented by a 300 nmesh filter forned

of porous staiarl €8S ast@as.ibM.ter each soft. conta i 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 ndsdemweniin §16f 1fhé eormnaularnegver 47having a suitable

degree of rigidity may be fitted on the circumferential surface of

the efastic member 20. The cover 41 is capabie of accommodating the

elastic member 20 and has a slightly smaller outside diameter than

the elastic member 20. When the elastic member 20 is fitted in the

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

|f desired, two elastic members which are air-permeable and

not air-permeable, respectively, may be fitted in the tubular body

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

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



was determ ned by dividing the anount of toner (g) by the volunme of the
container closed by a cap. To determ ne the volune of the conta i ner sea |
ed wi th a cap, the conta i ner was sunk i n water, and the resu |l t i ng
change i n the | eve | of the surface of2.3t he water was neasured. 5 By the
above procedure, the glass bottle (sanpl€ a) with a packing density of 0.4,
one soft container (sanple b) with a packing dens i ty of 0. 4, another
soft conta i ner (sanmp | ac) wi th a pack i ng dens i ty of 0. 54 and
anot her soft conta i ner (sanmp | a c~wi th a pack i ng density of 0. 67
were prepared. How the toner coheres when stored at 10 a tenperature of 50C
was determined with each of the four sanples a-d To determ ne a degree of
cohes i on, 149 a m 74 a mand 45 a mnetal neshes were stacked. 2 g of
toner was put on the 149 m nmesh and passed through the mesh stack for 30
seconds to me&eiPe dehwi tndasht §’%¢“co’§ﬁ“§@ thefiethel tgner Frtaaneurisssadit
residual toner each were IS nmul t i pl i ed by a prese | ected constant,
and the rat i 39dcimAthed SYm BT thaeopawpti en iocthEpepterfiict sThe t Hee veturel
amount of toner. was determi ned to be the degree of cohes i on ('0) . F I
G 26 p | otsQtfhté‘e&é’ﬁ%égmcﬁ'”86?‘1’6%“1‘“8?138%15%’? '°%eﬂ‘ebV”Fhé'3589é'b‘?'socedur e.
As shown, the sanp | b-d,_ i . , Soft conta i rs cause 20 the degree
of cohes i on 'foge\é ra“mgﬁela'ir P?r"fea§1?/veﬁlaﬂtﬁbcutmewl%edarcaptf 5 5t ﬁgg'aﬁtr"QFriangn of
storage. By C%ttﬁgesatb’lytmu]glsg%eb9$a&|tgrEr{g sAnple; g Gauses its toner to

cohere in a short period of tine and nakes the measurenent inpossible. The

soft containers wer g 1Gounfl-1t GHER¢ YarhkhehtdpscerRARE LU 28; SH QUsRHE- tred 38
Experiment 2 There were prepared three glass bottles 1dentical wth the g |

ass bott | a ofjabxpemembdrent TubudBe bbBI R sEMNt i CENER 1| 1-BhLveS al sHIAMderi ca |
wi th the soft containers of Experinment 1. The glass bottles and soft 5
conta i ner s Gdede Weh.e 1patkedemiinstde. 100hey siiduldonar f4onsaa faakr iouBetdens i
ty of 0.4 by the sane nethod as in Experinent 1. Thereafter, all the sanp |
es were sea | @dtlwi Arhamagdsr Sweshid wemberi 3hdstefvesanbettwesn wee e lasbred at
tenperatures of 50, 45 and 40 i n order to determi ne the cohes i on states
of toner 10The weghesi orbeted &8, wend theateuresdowlegendtr aindohas® & ' pr¥iscri bed
by JI'S (Japanese I ndustrial Standards) K-2207, i.e., by dropp i ng a need |
a onto a prese-eBLtE 1 BnBEnt St Yhdh Wy eRrther t2zde Ko 'asinsEriRd &Pt ne

t he degree of penetrat .i.on. . The un i ,t of netrat. i .qn is also prescribed
by JI'S Ko 2207: 4 ExRaVPd,from the Fya akitegV ﬁﬁaﬁw'aeﬁdfé %52 SHARTI Rt T on. 15
F1G 27 plots {henfRsY f i ORglu t e t.enper at ure ‘of
50C. I n F1 G Z?h g’étg%ﬂeqsﬁgégﬁhg;gé?}sngﬁ%r Pgsﬁ)ﬁ e?‘(?z%nee 1(\:}lass bottl es and
soft containers, respretinehysz 18511 0f ihiG18d!lin@SSnBHhel RftaifiRes sfarts
coher i ng on the a 1 apse of 40 hour s s i nce the start of the exper i
ment andieohereighftdy dowtactotthe aetllal yldshan heaper 20 &RieOredtha dbbee sof t
containers in 120 hours. This tendency was al so found at the tenperatures
of 40C and 45QCelAsigt detdesabdatie, divhetera Gl asd Wt t MNei packead i § htit dher and
seal ed was stored at a high tenperature, the toner sequentially coher es w
i th the a | apstot membern@6, Tha|izssia doyhrleesiumbibetit ytrivetanse Wrdhen i r

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 a result, contamination ascribable to the toner deppsited 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 siit 26-a of the elastic member 26. The



Z5 inside the glass bottle expands due to the rise of tenperature, 39
pressure inside the bottle rises because the inner periphery of the bottle
is inplemented by a hard materiel and cannot absorb the expansi on, causing
the toner to cohere. This may occur evempgith a soft toner conta i ner when
i t expands due to tenperature a | evat I on to 5 the maxi num capacity that
cannot be absorbed by flexibility. In light of the above, the sack of the
soft toner container nay be prov i ded wi th the prev i ous | y stated
pressure ad just i ng nmeans. Apart fromthis kind of counterneasure, we
experinmental |y determ ned conditions capable of causing a m ninum of toner
stored in the soft 10 "container to cohere despite tenperature el evation.
Assune that the soft toner container has a nmaxi nrum capacity Cnax, that the
toner packed i n the conta i .ner occup. i es a capac i'fy of Ctoner after
sea | f ng, afdattigt mepber 2Qdautprimedishctogacsiitey acalifustrated nethsga | ed
conta i ner. t he above curr.ence uccessful ly obviated en the
2 % By o

toner 15 cont F%g‘e’r'a &° 5‘8‘8?&‘6 i th FoE "Te e "'FBFISO'\M_ﬁ -"Bondt i on:
(Omx) - ( (qsqgg{n)zgg%%ggialptrgo %|?>ehgn% s¥o Cg‘ogr.cr%he( %o?e I¢:>ft‘th|e r§ozt§?% qq not ed

that the max i ( ty o oner’ onta T nher refers to a capac
|ty wh i ch the contg.l, ner hag M@%Et@&‘ﬂ%!@?e&et QohdrS IR [P 51 26 The
capacity of the toner container can be easily measured In terms of & change

in the arpunt Qinyal-ensidhaMid CRALABHEONRth (N861TesS tAWlprod g Capac i ty wh
i chai r occupi es refer s to the sumof the capac i ty of a i r present

bet ween toner part iAsCsHowBSi nPRPKed -3, Ne2prdveat cpBtsdiinencandrohe ivpigime of a
space where the toner is absent 40 This capacity is cal cul ated by
subtracti ng t heecapan tydeoctupfiida I2yfdrimed winiern Halem2t-heavdtgaidiaapae | ty
of the sea | ed conta i ner The capacity occupied by the toner is

cal cul at ed by Ddi sniadil ag thae theilghgttol dfhenet ohidr2frg. t hiet fide Ieeiffittedgravi ty
of the toner. 51 n the above re | at i on (1) , 0. 1 may be regarded as a
mar g i n of dosphreaghicnsembeiel a thrihencateprafssty doile ¥né aldaeing

container ascr i bab | a to tenperature a | evat i_on. Spec i f i cal | vy,
the var f0at i"igh OF 5?&&@?% TRRGEURT AUTOPT UG |- Uk BseP be BaBI 1Y B9 ¢ he

i at i f t t in_the .t [ derived f th
Tl of Pvi T PlcHRGIRAL 0 it B VPRt rBEpar oY dinBies 6P okbur o
vol une, and ahgal e L STRILAL WrtnsThRh A5RA0AL bESagil Ll L. PrgY, ousi y

descri bed experinents are consi dered ong to a systemin vol une

Vis constant.,AgsdiBod 8t ash iBElMBE! 38! BRALEH HAFowd0[dRibqRmEer
constant volune, and that the tenperature and pressure are 15 respectively

20C and P1 at ddaréinme efiRagkiingxasyt $0C @B Rentemxi mum) at the tine of
storage. Then, there holds an equation of P2/Pl1 = 1.102. Likewse, if the

maxi mum tg&nper at ur e RAIGS. mMedxil nawah 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' " inFIGS. 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 ;n‘ 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



pressure are 40C and P3, then there ho I ds an equat i on of P3/Pl = 1.

068. That i s, tenperature a | evat i on causes ai r i ns i de the toner
conta i ner 20 to conpress the toner ; the pressurer i ses by 10 ,,"o at
50C. Presumab | y, therefore, the toner&# s caused to cohere by both of
tenperature el evati on and pressure el evdtion ascribable thereto. On the

ot her hand, the soft toner containers are considered to belong to a system
in which pressure P is constant. Pressure ?5 i ns i de the toner conta

ner effects the toner ex i st i ngi n the conta i ner 41 nost when

" tenperature i s 50C, as determ ned by the prev i ous | y stated exper
ments. Therefore, i f tenperature i s 20C at thet i nme of pack i ng and
50C (max i mum) at the t i ne of storage, then the toner can be prevented
from cohering when pressure in the container remains 5 constant over the

t enper at ure dprevengridrectorst BOEG. |Bpéng.i fpécidacallly, yin Hesernfiguratdaen
pressure P inside the toner container is constant, and that tenperature and
vol une are respat ivél'G. Adcl amdshertalld t hadberas &9 thadkentr nyt stdo50Ceand V2
(max i nmunm) at the t i nme of storage, then there holds an equation of V2/V1
= 1.102. It foPrgwsoRtfdne 2. t his $BPWIen F0Gof! 4rhe teBMICA7 her! lnhePEeSEeR | s

absent is about 1/10 tinps t vol une of ,air exi.sting in the container,
t hen pressure?8f! ﬁtf’?ﬁgg%%tr iggablAé f’b"wt”eh?)grlgt Ly]r"'ég'efc §1926h° Hdsehs TS

i nfl uence on ner . pre s _the. L fir oher_i. ng.. ,Ih fore,
t he va I%ue o}tﬂg.ttoi‘e? Cﬁ?@?'rﬁeéeé?i%npﬁ{glégﬁﬁ iscbr?gg]l ‘re serasr%c?%/ %% 15
Further, it ri ] t 1€, j iQn was
closely rel a}tl\gﬁei?eégtgﬁé o&ﬂ%%%%%e@??ﬁﬁgtaéb%%yﬂf %ﬁn%%éng‘}r/%qtﬁa‘tq'i s the
internal thergahafRgaciBii 8ditacefl toner. For exanple, assune toner having
a flow start tenperature at which the toner nelts or softens is as |ow as
about 85C, i.e., torae abol/l shedd or €|t BIPEY dleUf R mbdiofXribbld, @uhidum tY.
The degree of cohes i on of th i s ki nd of toner was found to depend on
t he ki nd of aorofiedm costitaae nar waprod &teap | é.he Adegiece nefy Bolfesmeadh aofthet her
toner and coheres nore easily. By contrast, toner having a flow start

t enper at Ur e ofcetd&Codrthalsdeet 38 fmideshand, tshethait ride ofheat t38res i Co b edkser
little This difference 25 presumably relates to the fact that toner with a

| ow t enper at urden e Mezt g 1dbil Fi tRFecbefbriodo niice tebisliary bedar 3ot hek toner
The toner conta i ner of the present i_nvent i / store any k j, nd of
Loner “app |1 BaETT S TGN & 1TBEE FOBhOFOgresipte Ped TR Hagth e i H
process, e, g, one:, | ed i, ent. type or a. two- i .n ed,i. e type
tone r wh i choui’t':%tr?ggtnheett'irpn%c'a(r)?hor%hrrggﬁe _of?%erT%%V\f_t)%‘érbegéoﬁgef’ 'sntgﬁeof, e.
g. , styrene reg;iaNpodPhY S8 Ofn 5§ The k2 U M6t £30g0; ARdcR

coloring agent with or wWthout the addition of a charge control agent and
ot her adgstiveshoufger 08-B ONRid RGN e RRked YPENJTRIDEIHICSRRE, a ferrite- or
magnetite-based magnetic material is additionally added. For fullcolor

i mage formation, bl atk tiogher cortsan dnbaedt ingnmg®ah Bsrt AR beanth |yeéhtay byoner
each are stored in a particular toner container. The size of such toner
cont ai ners andrt tvedwdgbiott sbfudtonerfotredoen stepeatker perigbhr ¢ ofittdientbuaze
suitably adjusted in matching relation to the kind of an inmage formng
process. The thadyr imayhisé easgatheppngiidation shrarctore wol bbetreaervedain the
one-ingredient type toner cannot satisfactorily develop a ! atent i mage i
fitisat 195EtePWPYEt hdWEIY | 2opciemngeshsni st o 6PNAe5E | VYo% ng
section re than.or,l ess than necessar This kipnd of toner  therefore
shoul d prg@f er a‘fﬂ")y'ﬁ%ﬂ/é’”aaler ¥ Lé'ﬁécl?chsyca%dr 2972 r a5 A A 8ﬁ1tf.‘35%”b[“6a"1. 75. A

E_W.i- ![ (r;grlegl ent bc}d%pglstoora]ﬂowsshguéa% Pc';refsgg Pit}\lgytpea\éger?‘i ntgr SE t%getcdbfull §r %Ib&\/l ty of
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,



When toner with the above true specific gravity is packed in the toner
conta i ner of the present i nvent i on, i t rapi d1l y s i nks i n the
contai ner wi tham ni mumof ai r exi st i ngtherei n. Thi s
successfu | | y reduces the capacity of the container and therefore the
size of the container. Toner applica¥ie to the toner container of the
present .. i nvent i on has a vo |l une nean par t i ¢ | a s,i zs of 4. 0 ,u
mto 12. 0 ,um preferabl y 50 (umto 0. 9 ,c: m Part i ¢l a s i zes
| ess than 4 0 a mwou | d bring about problens in inmage transferring and
cl eani ng steps 43 foll owi ng devel opnent. Particle sizes greater than 12.0
a mwould nmake it difficult to maintain the resolution of an inage high.
For hi ghdef i ni t i oni mages, the vo |l unme nmean part i ¢ | es s i ze
of toner shoo | d preferab | y be 9. 0 a mor | ess. 5 Specific particle
si ze di st rhbubhonsorak i h@n2iinapples Gableast a roheh pr e odtéembiOibnar e as
follows. In toner with a volune nean part i ¢l as i ze of 7. 5 am the
nunber of 50, ia brettpardtl, iand d sede @d | 1452 Qonnent org bied ovwtirs5Q8nd-bottfort he t ot al
nunber of particles while.the weight of rough part i ¢ 1 es of 7. 0 a mor
above i s51. Fhg mekth RE heetaasqctaamAft] havimeEOnaxomen diareteh s@alerl ume nean
~part i cl as i zeof 90 0 ~c m the nunber of f i ne part i c¢c | es of 4.
0 ~c m or Han| By masimue Aigmater hef t B Potiamber of thewah iswehl s while
t he wei ght of.. rough particles 7 ~tm or above is c of the total
wei ght . Théonr{ﬁﬁgﬁ?" 'anopétrpq?t(':vleégeaﬁﬁﬁ)‘(/ﬁéft’edﬁffreng&ns”%a‘?’?'| %1 gass’i’ze were measur ed
by using TA- \al | r. ulter, 15 A. nethod of .packing the
t oner contggughge{raerro é%tuﬁréﬁﬁﬁelggg%??gse'\ag]ﬁ?qiea?)ﬁ'Ovaipotrh' rb%%(r)‘ ?/véjo'ﬁlrig be descr i
bed here i+-Rafdeh 50, ad e IBREDOEL MBYLDRade FOtHe HothohB1ARY +tRERUPT. CONVeNt i
ona | nethods i nc | ud i ng one taught 1 n Japanese Patent LaldC-QOen
Publ i cati asmape. 8384968 andbntklherbe bre bp&f tb ¥hdesCio ilop%CLSWtiwe)I,h s
reference to F1 G 28. As shown, a toner 20 pack i ng tube 61 and an a i r
suct i on datbhefvZharshovespsat tionse | y i nserted i nto two through bores
formed i n a nmenber 61. The nenber 61 wi th the tubes 6I and 62 has been f
i tted i n the nihgtteneB cofitdimertodnde menemt inveer | orSudskeuenitdipnedd hopper 63
included in a_toner packing machine and a suction punp 64 are connected to
the tubes BIrtasrll 182 orr dwpegentpdly. 2% feqiref i becavsed of tthe danethe suct i
on punp 64 i s operated to pack the toner 44 container with toner. By
sucki ng ai eGP BF "E FYSEYRLAI PRANG f ISR In 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 852 relative to the section 50-1 of the mouth or tubular
portion 50. This is particularly desirable when the toner container
is soft and easy to slacken. The angle 6 between the smaller
diameter portion 52~1 and the section 50~1 of the mouth 50 should
preferably be, but not |imited to, about 45 degrees to about 30 degrees,
more preferably about 60 degrees to about 90 degrees. In FIG. 15-1,
the angle 6 of the smaller diameter portion 52-1 is the same at both

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



suction punp 64, it is possible to stably and densely pack the contai ner
with toner without any space occurring in the container. In the case of the
hard toner container, the toner fromthe - 5 hopper 63 drops i nto a i r ex
i st i ngi nthe contai-ner As ar esult, ai r ex i sts between toner
part i ¢ | es and prevents themfr2omrap i d 1 y s i nki ng. This is apt
to increase the packing tine and contam nate the toner. The soft toner
container is free fromthis problem because it is substantially evacuated
bef ore packi ng. Mreover, even when the 10 toner dropp i ng fromthe hopper
63 stops the i n | et of the soft toner conta i ner, pressure can be app

i ed to theg tHnrebuy 90 dedrbes fatl or@dXs idebardd an sagke SH2 amat Prl tioosed t he toner.

| t fol | ows that wh i | a the hard conta i ner needs suct i on at the t
i me of pdagkeks g, thheotdwftsiclent ati imero pamdiedptekedush i $tmidesuff i c i
ent anmount of toner wi thout any suct i on. | n any case, 15 the toner
cont ai nerdipaeked Paf T Pt freest ortehavest s baifedndsyowuntharettiod,s ids wet at ed earl i er
Exanpl es of the present invention will be described her a i nafter a |

t hough th%%/ do not i mi t the present i nvent i onat al |I . Exanple 1

pertains to the conbl,n tion of the bl aw e. topner 20 repl enishing system
of the present TR &Rty gﬂ”%fn'aﬂtﬁé”ﬁa?‘batﬁﬁg)w'w the RGHEAT ABY ¢l udi ng t he

nout h prow ded vvll;ch g t*& .pfont act nhangi gnmach ni.sm rl,Jr’r@le 1 proves

that when'®h SFF 5P BT SehaT g means 18 bpePat ed” THRE resdl ting

stream of naif %‘Ft %Huy HRII LY LG <l OReT 4 th'tgae%ta' padd on,rpand,dhal when the

packing density ?5 of the container |s . or less, the anount of

resi dual HesBfnateddyl thdeetdifenct muﬁhﬁtcwtnalm@s ats-t f‘@xdemiaof rdeld very is
particularly smal I. F1 G 29 shows a spec i f i ¢ ar rangéenent for execut

i ng Exanpolba rdbtAs shewnghd herar E@ﬂil@:erﬂ%ﬁtair[&l udesnt he- 102zl enddhshigwn in
FIGS 3-1 5 and 3-2. Thefﬁ_‘oner out ép:)ort i on 16 of the nozz 1 a 11 has

an i ns i "% AFEnBT 178 %s‘?nfaéﬁdl% ptaﬁl knesEipie g prARlYTHAIH r iTheet

portion 1Bouth epaeethd ronnite wi@Aethdak elg RRFELON nké iRy t?neggBeOIoujle}fm and

has a th i knesfs{1 of . 0. sSkmm?dand jgera%uts i de di aneter of mm Thé toner

stated nction pre ly be formed of a relatively rigid

material.

The soft toner container is defcrmable due *to air pressure
introduced thereinto, i.e., has its velume sequentially ;educed 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 alloys 3rninimun1of air toexist between toner particles
draopped 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 ascribable to shocks and

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



conduit 12 is formed of EPDM to be flexibly deformable and provided 10 w i
th ani nsi de di aneter of 7 m. The toner condo i t 12 i s a i r-t i
ght f y connected to the end of the toner outlet portion 16. The toner
conduit 12 is 1,000 rrmlong and provideg,with a difference in |evel or
hei ght of 300 mm between its opposite ends. The other end of the toner
condo i t 12 i s f i xedi n p | ace above a beaker 66 set on an 15

el ectroni c bal ance 65 (FA-2000 (trade name) available fromA & D). The a i
r- punp 10i s ai r-t i ght I y connected to one end of the ai r inlet
portion 18 by a flexible tube having an inside dianmeter of 5 rrrrt and
farmed of EPDM The a i r punp 10 was i np | enented by a d i aphragm punp
wi thaf |l owr ate of 1. 51 /mi n. (SR-01 (t r ade nane) ava i | ab |
afr om20 Shi nnei EI ectr i ¢c) . At i mer, not show, i s connected
to the a i r pUuspsAO|of skefer tawec cirntal narhdogdunel nesd anghachtaiseab i nef
suction. The toner, container 2 packed with toner is positioned with its
nmout h faci ng dGRANA'dVAIFD ¥emitkdPe®ase 3998Snozzl e 11. The nouth has an out
| et wi th ad i aneter of é4 and_has a tubu | ar bgdy wi th an i ns i
de 25 diameter of 27 4HM%nd? tedgg]lens%‘?t st PTEBOVY e OBER FERT IgFetNtane

46 sponge formed w t slits and having a thickpess of 10 rrmand a

di aneter of Zier'?ﬁ]v?iqf?%g% aipﬂa'iar%fgsrpﬁgi"h 'gn na%g?g dt‘éf’t‘ﬂea”i?fﬁé?m%@r i
phery of fhe 0 r f i.ght_c nhanc i ng
means. ThEe t\/\on&;%?c% Qlogf!glﬁ%ég‘ggct ?}ééétc egt ﬁée'tr]etgtgrﬁ?geceeansﬁgﬁé}g%dgﬁ f?ithn‘:“gl a S
of about 90 degj8fonBRthe?AHY dah dvenTbrldONTby HAEI ROZZ!Rcdd ) ing AUrpEEd €d 1 nto
the tone container 2 via the sponge such that the ho | a 15 of the a i r i
n 1 et port i ot d8rdnspoPQfibnlkohpdyedntn ikiienet et af1Qed ZondhEortanedr
container 2 has a hard columar conf i gurat i on forned of dense po 1

yethy | ene ants basy itongaaspdrti tlerélsise afd tOedefion} 2Ry oist BardH edi avdeter of

65 mm and a capacity of 210 cc. | n the above cond i t i on, the a i r punp
10 i s oper at entetventhal [friomyée inghescreharedt omottherwieoaedam@atiai Nnéhi® to the
beaker 66 until toner de |I i very fromthe conta i ner 2 ends. The we i ght

of . t oner 10r ansfusceedfiulo tcherdshigkerthg6 tnassansdstiraed doptt led bawplty arteees0 i n

order to determi ne 15 the anmount of residual toner left in the toner
container 2. [$°Tt81P% she Mooy Ripdtcingeindustyy plsRadly eles cPshredust et ent |

dr i ven for_1 seco at, the intervals of 5 seconds, .
y because Q:ﬂe toner container is reusable. In addition, we

experimentally confirmed that the residual toner and other
contaminants could be removed more easily from the flexible toner

15 container than from the hard toner container
The sack and mouth of the soft toner container should
preferably be produced independent !y and then connected together from

the production standpoint, as stated earlier.
The flexible sack may be formed of a sheet of polyester,
20 polyethylene, polyurethane, polypropylene or nylon resin or paper
with or without a layer of another material or even paper coated with
resin. When the sack is implemented as two resin layers, the inner
layer and outer layer should preferably be formed of polyethylene or
similar resin and nylon resin or similar resin, respectively., This

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



Mre spec i f i cal | y, there were prepared f i ve toner conta i ners 2

respect i vel y havi ng pack i ng dens i t i es (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 vi aafunne |l i nserted i nto the out I et of the conta i ner
2. The anmount of toner is adjusted by manually vibrating the bottom of the
container 2 with a netal rod. The above toner consisted of resin particles
containing a '?5 magnetic material inpl4mented by ion oxide and a polarity

control 4r agePthedNd FNerthd natbrMf @i@P be ipLErilied thiRnodher1swiaces of
the part ii c ! es This kind of toner is extensively used with a | aser
printer PEAYRSER PPID RPAFF Bt OF r B ROBHHITCED, 21tiftathe a8eper Foeinpe

descri bed wwchhsdRfierencerteidk). G 29 was conduct ed wi th each of the above
toner containers 2. The toner containers 2 each were shaken ten tines in
each of horizontal and vertical directions and then connected to the nozzle

11. The experi nenatal tHeegUbHIRN AN €Lk i aha e Wahe WiENaé direOBRI ckeRBE Al IR 2
and bal ance 65'were | ocated at renote positions with a 10 d i fference i n

| eve | oft"30bReiR SPonkt REGGeTaRIYDESdREIWeR™\REA 9 O PRG WHa2POnEt 2 to

the pos i rrtor'e %&é&@!ﬁlﬁ he,eP@edn aREBUOS a6 | u@ LhE fadouX isP dm@ tONgr
condu i t. 30 i'ndicates, when the packing density of the toner

cont ai ner eZCCéﬁéE‘éﬂS:’ GhJFCIQI%lm‘lb%%é“aeFﬁﬁaﬁ% wiildefidudlco pehesve ébe pPovSS t he

toner contajagk,geAt dgpﬁfe%ndfgémdeéllex%ml'tpcrmsi@s ant Mcklsingref prg, be
seen that if the packing density is 0.7 g/cn8 or |ess, the tonef can be

st abl y delfieeibbe t atériade 3P rigiVGeclttiSorPOEtl@Il GPiCk%dWetH'e Bl u PRt

resi dual tonekerah R8 M dTkAELHRS opé%tcca&é ﬁeiﬁd&%egft&ez‘éager Th i s
frees the user fromneed |I ess expenses. , the anmounts of

resi dual tBiferscippéarer ccWeadnwst et ihel Pﬁééﬁfﬁsénﬁhéﬁll%r @20 Ryar ele wPtth each
other In pragt iaC8act heh@DWRL:Rfprepared separately and removably connected

together. Again, it is preferable to implement the hermetically
closed condition by, e.g., threaded engagement or insertion. For
this purpose, at least the opening of the sack should preferably be

formed or a relatively thick, flexible material.

The sack is formed with an opening to which the mouth is to be
fitted. To produce the sack, a plurality of pieces prepared
beforehand to form a preselected shape may be adhered by, e.g., heat
sealing. Alternatively, when the flexible material is selected from
a group of plastics, a seamless sack may be formed by extrusion
molding. It should be noted that the soft toner container of the
present invention may even be one whose sack is partly flexible an

partly rigid, as stated earlier.

The mouth or toner outlet portion 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.



resi dual toner can be further reduced if, e,g., the container 2 is tapered,
as stated previously. This was confirnmed by experinents. Exanp | a 2 i s
dent i cal i nobj ect wi th Exanp | a 1, but uses the '?5 conbi ned bl ow
and suction type toner replenishing systgmincluding 48 the suct i on
punmp. F 1 G 31 shows a spec i f i c¢ arrangenent used to conduct
experinments with Exanple 2. As shown, the suction port- of the Mono punp 30,
FI1 G 8, was connected to the end of one toner-condu i t of Exanmple 1
while the delivery port of the punp 30 was connected to 5 the other toner
condu i t. The beaker 68 was pos i t i oned be | owthe end of the toner

condu i t extend i ng formthe de | i very port of the punp 30. The wei ght
of toner collected in the beaker 66 was neasured by the a | ectroni ¢ ba 1l
ance 65. The 3 a mf i |I ter 26 havi ng a d i aneter of 12 mm was adhered
to the bottonm 6 t'R&! tOWEF T SREaiTicnesn gaéa*tlﬁé i é88urwthol nedpistE Ag
nmeans. As far the rest of the i.tions, ée 2.1s |dent|cal W th
Exanpl e 1. Spé‘éti”gf pP’E'a?”I Ala 'Q/dc 2 Hé 'idifo pﬁCfFr’ﬁ’”S welss i ﬁf’érrﬁ P FRYRE |y dr
i ven for 1 seco kﬁ@%ailnt%kvﬁ g of . S8 Qﬂ eli t%e toner d~

i ~r~r'y ~f Yot hi e toner Tonty 5° hdme2® ﬁd%f iRt 87°FEs i dua

.|~ toner | eft tlhe lttté?n%%?{ qtq)ﬁog;[/va;rf;ang gh% m%ag‘@elwh% l‘\g%e%ﬂam-l;p!e exper

i ment showed’tPhat the conbined suction type toner replenishing

system was ef fs%sfeea/earﬁ%rF#sGB g@d'e@d.l?c% &Pe MIGMud-Ne PRk REGrd&NSLLY of the

toner container 2 decrease el ow O g/ cm-, the anount of residual toner

sharply decreaspsiardQ &pATBal1eatS theShkrd@Bherd c6@tdingki th Exanp | a 1
except that i t used the soft toner container. The soft toner container 2

had a sack i np | enendedirley, Othel mati righ pbr €ikons betfs t£ Dtgredr Bifonpef | thget hy |
ene and ny | on, and a nouth or tubu | ar body fornmed of po | yethy | ene.
The toner out Hubetarofodyherysiee konidguimsd tedetsepahab lelftren epetn opher.y Tiist he
mouth. 25 F 1 G 33 shows the cub i c shape of the above soft toner conta
ner 50 of tHentgnrat et at!ows Hihghe [RsdikE ntemdensen ¢ ims! afi ftf z*twqont@tachl eve
with the soft toner container 2 because vibration cannot be eas]

i npart ed0 1 n 19"GRTCIFE PaFnani en 8o dgocarddk FirppEsd f'brtﬁﬁd‘aéf”%)GPbﬁb"”s%ﬁ nl ess

t eel fi tt t.h d of th 1 05 I d had
steel nes 115080 bR 00 ol he Porel 6,14, gl B 09 ST ol end e
while being sublgeled yo NacUITof p190. IHLVL Gt g DOARLE-4br JUbsaas

effected with e-sane arrangenen

structure, air—-tightness is essential when the two portions are
connected together
15 To fit the fitting portion B of the tubular bedy to the sack
it is preferable to use, e:g., heat or ultrasonic wave in order to
prevent air from leaking from the sack FIG 16-2 shows a specific
configuration of the fitting portion B for achieving sure fitting
As shown, the fitting portion B has a ship—-like cross—section that
20 is superior to the circular cross—-section from the above-stated
standpoint.
FIG. 16-3 shows a specific device for allowing the air stream
to easily deliver the toner from the toner container As shown, the
open portion of the sack 2a is fitted on the fitting portion B of the

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



as in Exanple 1. The above exper invent showed that toner cou 1 d be de | i
vered even 10 fromthe soft toner conta i ner 2 to a prese | ected renote
pos i t i on. As FI1 G 34 indi Gates, when the pack i ng dens i ty
exceeded 0. 7, the ampunt of res i dua I;toner to be | eft i n the toner
conta i ner 2 sharp | y i ncreased, The %oner contai ner 2 sequentially
reduced in size toward the nouth was successful to noticeably reduce the
anount of residual toner. 15 Exanp | a 4 i s concerned wi th a cond i t i
oni nwhi chthe toner i s stored i n the toner conta i ner 2.- The toner
contai ner 2 usedi n Exanp | a 3 was al so used i n Exanp 1 a 4. Toner
was | eft-i n a 20C environnent for 100 hours. Subsequently, 300 g of the
toner was filled in the toner container 2 in a 20C environnent. Finally, a
20 pol yet hyl ene and nylon m xture identical with the material formng the
sack of the t@arfer fagmidisianrt 2 Wagatrl Igédottde sHef asmdrtheut Itdi nepottien
container 2 in order to seal the toner outlet. \Wether or not the toner

contai ner 2 s&tisSftEd et Pies\aasiisy gatheasad thel raritben Pandvees kb‘?‘etfé?rbr‘rifned_. ?5

Because Cmax . 700 ,cc .and because the toner.had g true =~ 51 spec i f i ¢
gray i ty of \gg??’,eréfjonﬁev\%%%(%@ has sﬁg’s@“ﬁ@‘a}éc&ecéaﬂ‘e feded a&cdemi ned
to be 409 cc Q¥t£ﬂ§%8€f¥iou§hﬁtﬁg g@gtnpthod. BX:substituting such val ues

for the relation ( ére” was o alneé:og”566 fw(ﬁ%o + 409) =41 > 0. 1 X

409 = 40.5 9 The abovenl apgl.cantainas %]Jbers%ﬂraeuéaagggf%%qet%g +he! @ldgon

After the toner container 2 packed wth the toner een stored for 10
days i n a 50G.e8Y donk@iHEent, the toner was taken out to see the degree of
cohesion. The toner was found to be free fromcohesion. Exanp | a 5 proves

the effect ach i evak dhawnWr Fit tihe at fiargBtE g@Ntragtal@Rhaent @ frehan i
smf i tted i n the nmouth of the toner conta i ner 2. Two 15 sanples [IJ
and (,11J of ttdhe muschaom s ther tubor epardy belivadn ter eat iegpeottiveland the
representative of poor contact and tight contact. Specifically, in the
sanple [1], opéfitted porisnesullsdseti all etisapenddpoirydy (BVERE tubTRrSyd i gh |
y pernreab | atoai r was f i tted i n the mouth. In the sample [II], a' 25
,u mthi &k pol\ethpnené magrkeptangat an e Aresal abed pact i afes ohdRef-ed2 PePerhe
above uret hane sponge, %nd t hen t he sQonpe was fitted in the nmouth. The
filmdoes not ¥l Pgaékﬁcr £% Hbégder to Tacrlitate storage or transport. In

addition, the flange E allows the container to be easily packed with

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

to the hard toner container also

15 As shown in FIG. 18, the sack 2A may be provided with a window
or similar pressure adjusting means 31 which passes only air
therethrough. When the blow system or the combined blow and suction
system is used for toner replenishment, excess air flows out of the
sack 2a via the window 31. This allows air to be almost |imitlessly

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



t her et hrough. The urethane sponge included in each of the sanples I ] and |
Il 1'] had a d i aneter of 22 mmand a th i ckness of 10 mm and was forned
w thtw 12 nmwi de s | i is i ntersect i ng each other at the center ?5
perpendi cularly to each ot her 52 The toner conta i ner of Exanp | a 3, FlI
G 33, was a | so used i n Exanple 5. Th& difference is that in Exanple 5
the 3 ~cmfilter or pressure adjusting neans 26 having a dianeter of 12 nmm
was adhered to the bottom of the toner container 26. The sponge 20 was
affixed 5 to the nmouth by a two-s i ded adhes i ve tape (5000N ava i | ab |
a fromNi tto Denko Corp.,). The toner container 20 was packed with 30D g
of toner type SYel | owavai | abl af r omRi coh Co. , Ltd. The
toner was de | i ver ed fromthe toner container 2 by the conbi ned bl ow and
suction system For measurenent, the arrangenent of Exanple 2 was al so
used. 10 The nezidd tige 2dntsddet 2nERiGLEtE liy fldwstdie ¢ ianefe @Oftfod 31 NEThi | A
the s | its 12 of the sponge 20 such that the hole 15 of the air inlet
portion 18 was!posi theoneder nodtaenendta herefliciSnbsepaekdd yithat snenasidsent

for 1 second wh i | a the punp was dr i ven for 1 second. The resu |l t i ng
amount of t onerotkdtisvidieednt s grertthér anoleeree onEaliondiempe vafsr ereasiucadety the 15
el ectronic balance. FIGS. 35 and 36 respectively plot experinental results
obtained with the sdRpIESPY PlafdP9ssHr e 137 H11A8E MBI fRYIB THEM8TPd nate
i nd i Gates the amoupt of toner _gel i yered for_a un i t dr. i ve time of
the punp “hi | #YtHE B8LTELA" PAG T Pde PO LARAE THOF L agala PBHERS Inef ¢ i n

the t t ai .. As FI.G,.35 indicat he  t . (. f

the samp 1 a [ 174 3VEUEHA e Lhs bRt indaany BAEeand o SbalTTar and i

eaves about 3.3550 0f.LOAGK eI %nk c{és%e({ hes andy Q"tﬂ%‘eco%p%n@aq[ﬂ?r »s FIG
t1y d nple [T1]

36 indicates, the toner is consta elivered fromthe sa by

about 0.6 g fwat@hﬁgcgm%,a@dg.l Efdhel tdddre rah1dnien B (SURSLART{Rl hyuder o
granm). 25 As FIG 35 indicates, the toner delivery fromthe sanple [1] 53

noti ceably varfia@sn@ghdrausesovdwdf£at TiPrtsupd ad QRRINnk el | £ tmillar fyhe
toner container. By contrast, as FIG 36 indicates, the toner de | i very

from t helGanp dppdidadlel td theshatdatorderacemciicatises. ~a m n i nmum of toner to

be left in the toner container In the sanple [I], the open cell 5 sponge 20

fai | ed to enhance/aripugimedcbsaicdnshef videntedre noniailnea ihlaegwtdahes t oner

conta i ner ; i n fact, when the conta i ner was renoved fromthe nozzle

11, contani natVidn HecPr pebite i fventhen woherbendesqrdand hefetmaftport i on around -

the sponge 20. | nt | a t,heso&ge 20 wi th the f i I m
[

prevented a i r fro I% 3%2?'“%5 [éﬁlan‘%%]é?r’éﬁﬁy”%ﬁhgﬁ dng aisqtiﬁfzeéd??t"éb?” 10
?ﬁteween the noazdzjolimanglg' paérrlgictmhgftt gegac?(O g%oni'\nenc rer:i;“tot @ﬁe Rguﬂtth i130nF%.Ound
15 19-2 shows a toner container including a plurality of squeezed
portions 53 formed in the side of the sack 2a  The or each squeezed
portion 53 prevents the weight of the toner above it from being
transferred to the mouth 13 and thereby prevents the toner adjoining
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.
F1G. 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



sponge was free fromcontamnation. I n summary, i n accordance wi th the
present i nvent i on, a toner contai ner and a deve | op i ng sect i on
can be fr eel y Il ai dout i nani nmage formi ng apparatus, sav i ng a
f i mi ted space ava i | ab |l a i n the apparatus. 15 further, toner can
be stably replenished to the devel opi ng Poction at all tinmes and is left in
the toner container only in a mninmmof anmount. Various nodifications wll
becone possible for those skilled in the art after receiving the teachings
of the present disclosure 20 without departing fromthe scope thereof
REPLACEMENT S~~~EET p 7 J A N 24~ Cainms 5~ 1. A toner container for an

el ect rophot ographi c i mage form ng apparatus) conprising: a toner outlet

i npl enented by a tubular body for discharging toner; and a mating portion
for allowing said toner outlet to mate with an el ongate matter and remain
in a mating posttéton; Asahdwt ondriGeohit-di areR i adapatiecedr vichh& borered 2. A
toner container as clained in claiml1 where!n assunming that sa i d toner
conta i ner ! withacke O imay toet fm’mpérﬁérﬂteob@ctpacﬁf thengndelepet | itkg sack
determ ned by d i, vi di ng a we i ght ) of the toner by a capac i ty
(cm) of sa i % tﬁéFrWdﬂaiy néf, sheyniingFhcR113.ng HeRsST mey e §°'0“ed7
g/cm, or |less, ner ontain claimed in cIa|m2vyhee|nS|d
toner outlet i aF’é 2’ %ton?'&e iR C%%tadnf"éhf’w"r‘réﬂ g:'Gn ¢ ﬁ m

3 furt herb COngl, é1—§ rﬁaynge %o&r@c%dft%l thsegbpa?gt!.f tv(v){]c%rthoeu;[\a!netl nF poAc |to(?1 er

conta | ner as C | er coner | a sheet

EE e S e Rl v S
sa i d toner C&Jﬂtt@iderngrﬁtd?n FafleR HolP wheMhBC&hountOBf OfondR! rdhaining
therein is short. |n addition, the hanging portion 56 or the knob
57 faéilitéées the conveyance of the toner container 2 packed with
10 toner.

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

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



| mage form ng apparatus by an air stream REPLACEME( ~T ~~i EET ' 'Q 7 JAN
?~~3 55 7 . Atoner contai ner for an a | ectrophotograph i c¢c i mage f
orm ng apparatus, conprising: a toner out | et i np | enented by a tubu
ar body for d i scharg i ng toner; a matyj ng port i on for al | owi ng
sai dtoner out | et tomto ~wi th an elongate matter and remain in a
mati ng position, and tight contact enhanci ng nechani smfor enhancing tight
contact between said mating portion and the el ongate matter, said toner
cont ai ner being packed with toner. 8 . A toner container as clainmed in
claim1l wherein assumng that sa i d toner conta i ner i s packed wi th
the toner to a pack i ng dens i ty determ ned by di vi di ng a w i ght
(g) of the toner by a capac i ty (cm) | of sai d toner conta i ner, sa

d pack i ng dens i ty i s 0. 7 g/cm or less, 9. A toner container as

clai med in cl &f 7 sachifeeeing | saadiby gnenedaafetesssthepaAletrer 1es Aet e
container as clained in claim9, wherein sajid toner outlet is sealed by a
flat el astic NBHHERPeSE RO SMesbR| drbads deiona” SaBTa BT O Wabdthiabul ar
body and fornedlxﬁth slits in d.ibﬁectli on of th i ckness, sai d a |l ast
i ¢ menber beCP”n'éuéﬁHeﬂ“egaT §°ah 3 Ant YBer TPREIS Y sai d tubul ar body. 11.
BT oLt et *Rufh 5 gk oS A e b PR R AR R 1 10

seal ing said toner out &t er cont ai ner
" . . ; . .
erein aone Oftaé SFL @0 ANGo oS ﬁé EYed ?ﬁ?@eq 8! ttﬁg l};aggreg%%tfﬁ U\g{‘ﬁg@{rﬁgndg'tehgpeg .

per i phery and an outer periphery of said’ _ _
the screw and tbh@eSEIBWnd ticRagk theStd MRt ts BpBaoifal | GAPSUISY disdh&aR sea |

i ng sai d Zoner outlet in threaded engagenent with said tubul ar body.
the toner. To solve this problem, the present invention uses means
for allowing the toner container to preserve its original position
as far as possible (position preserving means hereinafter).

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

15 While the position preserving means 48 shown in FIG. 25-1 has
a box—-like configuration surrounding the sack 49  such a
configuration is only i{lustrative. 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.

If desired, the position preserving means may be implemented
as a sack filled with air. Also, the position preserving means may
be arranged in the apparatus in such a manner as to support the flange

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



13 A toner container as claimed in claim9., further conprising a sheet
adhered to a section of said tubular body. 14 A toner contai ner as c | a
i mdi ncl ai m7 wher ai nthetoner i sdel i vered fromsai d
toner conta i ner to a devel opi ng s@st i on of sai d inage formng
apparatus by an air stream 15 A toner containerfor an el ectrophotographic
i mge form ng apparatus, conprising: a sack fornmed of a flexible materi al

a toner out I et i np | enented by a tubu | ar body for d i schargi ng ',
toner; and a mat i ng port i on for al | owi ngsai dtoner out | et to
mate wi th an elongate matter and remain in a mating position; sa i d sack
be i ng deformab | a i n accordance wi th an a i r pressure to thereby
vary a capacity thereof; REPL~~CEl ~~E~1T SHEET ;0 7 JAN 2003 57 wherein
assum ng that_said taqner, contai bs packed, with toner.to a pack.i _ng dens
oty determ HeIkagh & oS AR A AP ERN o el ToeBoEy ihe capac )

ty (cm) of S.ﬂeéfgd%%ﬁﬁgrimﬁ?%&tkdrb%ran %QTéniqggﬁe&Eei f@.@té’cﬁgﬁvd]swtaib@ 0. 7

g/cm or |esso toner container as.claiméd 1n claim1l ereln said

toner outlet ($i%6¢ahesk the skt QRETadFOPIAILBEL B3| AtABApd R 6hadimiib
wherein said toner outlet is sealed by a flat elastic nmenber sized to cover

an inside of ayseeti®n of said tubular body and formed with slits ind

rect i on of th i ckness, sai da l ast i ¢ nenber be i ng adhered to an
nner perisphery of sahd daftiultaterbedytaih8r Asimppeted iyt aheesbae ebaitied in
claim16 further conprising a cap for sealing said toner outlet. 19 . A

t oner cont ai nereses vehainewt may ke 4ransb8r tivkeres toredez lohe adsmarelnad thescr ew
thread i s formed i n one of an i nner per i phery and an outer per i phery
of sa i d tubgtiucguremfy tid Hositiont ResssrMene afanshe screw and the screw
thread i s formed i nsai dcap, sai dcap seal i ng sai d toner outlet
in threaded engagenBftendi't i §a*a°aef&Bmaawebagw'dz@reﬂefﬁm@rb%aﬁ%‘%ﬁdrwhas
claimed in claim116, further risiQ%igés et adhered to a segtion of

her. co he
sai d tubul ar BOGY 5= ETRUVLRE UBht FETS 1BLS GPRMBASITY B ER £S FIlEher
corpr 19 PosLE KON FIENGEYLI0. R g BRI BEEML PR AR,
preserving megng LAMRIHERGSoR RPXad ik 8h BIRRImAMEFF RHBALP B 2Pep | acement.
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. [t

should be noted that the toner replenishing system of the present

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



58 entire periphery of said sack. 23 A toner contai ner as c |l ai nmed.
ncl ai m15 where i n the toner i s de |l i vered fromsa i d toner conta
i ner to adevel opi ng sect i on or sai d inage form ng apparatus by an
air stream 24 A toner containerfor an el ectrophotographic inmage form ng
apparatus, conprising: a sack formed of a6 erX| ble material; a toner out |
et i np | enented by a tubu | ar body f ot° d scharg i ng toner; and a mat
i ng port i onfor al | owi ng sa i dtoner out | et to mate wi th an

el ongate matter and remain in a mating position; sa i d sack be i ng
deformab | a i n accordance wi th an a i r pressure to - thereby vary a
capacity thereof; wherein assum ng that said toner container is packed with
toner, that sa i d toner conta i ner has a nmax i mum capac i ty Crax, and
that sa i d toner conta i ner packed wi th the toner and sea | ed has a
capac i ty Ctoner + Cair where Ctoner and Cair respectively denote a

capaci ty occuphek rigyddniséty ofiéh Tagidma shapadie yegac depaedhbyncat rdes sadbdet oner
container is packed with the toner to satisfy a relation: (Crax) - {
(Ctoner) + (Caaskimg Hensit@. 1 x (Ca i r) 25 A toner container as clainmed in
claim 24 wherein assumng that sa i d toner conta i ner i s packed wi th
the toner to a pack O thg adbas hand. yw'ﬁ%”t*é?rw inelp Tyt potyenvidopmeng eyet he i

ght (g) of the Eoner by a $apac ity %P REP~r CE~~_~LNT SWEET 59 . CO
7  BAH 2~0' ~ Gf 8ot ifePt AL 'ﬁefs aga. 6ard‘ki’“ﬁ§;5‘?fensﬁ fer%fmnef the

g/ic.r Orlsess' cause of this occurrence, we conducted two different series of
experiments, as follows.

Exper iment 1

There were prepared a cylindrical, columnar glass bottle

having a diameter of 63.5 mm, a height of 135 mm and a capacity of

10 250 cc and including a mouth, and three cubic, soft containers
implemented by 100 u m thick flexible sheets consisting of
polyethylene and nylon. To produce each soft container, a sack
formed by welding the above sheets and a rigid mouth member formed

of polyethylene and having a diameter of 14 mm were welded together.

15 Each soft container had a square bottomwhose one side was 100 mm Jong.
The bottle and soft containers each were packed, in a normal
temperature environment, with 100 g of color toner available from

Ricoh Co., Ltd. having a relatively low melting point, i.e., a flow

start temperature of about 89°. The bottle and soft containers each

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 5 mm. The nozzle was implemented

by a 300 mesh filter formed of porous stainless steel. After each

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

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



26. A toner container as clained in claim25 wherein said toner outlet is
sealed. 27 A toner container as clainmed in claim26 wherein said toner
outlet is sealed by a flat elastic nenber sized to cover an inside of a
section of said tubular body and fornmed with slits in di rect i on of th
ckness, sai d al ast i c nenber be i i adhered to an i nner periphery of
sai d tubul ar body 28 A toner contaicner as clainmed in claim26 further
conprising a cap for sealing said toner outlet. 29 A toner container as
clainmed in claim28 wherein one of a screw and a screwthread i s fornmed i
n one of an i nner per i phery and an outer periphery of said tubular body
whil e the other of the scre~rv and the screwthread i s formed i n sai d
cap, sai dcap seal i ng sai dtoner outlet in threaded engagenent with
said tubular body 30. A toner container as clained in claim26 further
conprising a gheef+adheathy Qi & ARE HHeNarlin® &l di didPut AT pPQAY - vod time Aft ONET

container as clained 1n claim?24 turther conprising posf?i on preserving
nmeans for presgs Vidiadndod ko Bf SakF SAK.deB8rnfinbOBRE kA HErthas
claimed in claim31l wherein said position preserving means conprises a
box-1i ke menmbebntdinedzdil 8¢ wath a@rdabl &hpe&johpliely wak Sakdi rsedder, IddAheoner
contai ner as cl ai nmnedi ncl ai m24 wherei nthe toner i s de | i
vered from sarkesd ttiagehacgni@the hevre itaf thedevdade opthe Ngtesants measareaf sa i d
i mge form ng apparatus by an air stream.Ay. AF. AY. A

CALAY. A A A A3 A Y. BeFtias abeyeAlpEogddunsY. tiie, gV a¥s Ao A2 e Aldamall e AB| wikiERAl . AL Al
AT AS. As. AT 2. AsY. AL{I . A9Y. A" 9. As. A ASE. AT . A ASAy, . AY. A _

Y. Al . ALY. AsE.Pagkixg densiAy of 0. 4a ong peftaegntainex) dsampNe &) wigiva packing

il }xsmhc”Y]ca] ca]calc cal ca] ca] ca] ca] ca] ca] ca) cal] ca] ca] ¢cal] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cgfegj%yafgg%)'c‘g] CRPEI) EP%C! N "H‘Siggs}aﬂ’gﬁ? d‘%z ] E’L]%&FE%{I'@L] ca] ca
I cal ca] cal cal calelo g epbeahs e ahe LoAl salaaharleasial 5l ol slerl el cal ca
peeni 4211 cal calepleat orbsakeekalaakieakeal sal ke aknel ealRal eelaal el cal ca
] ca] ca] ca] ca] ca] caJ’ca] caJ ca] caJcal

2011 G SBI L 00 KERY 50°0" kall brh] nearwiHinceBLl Al Lealsal Galgpdcal cal ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca?ca] caj] cal ca] ca] ca] ca] ca] ca]ca] ca] calca] ca]ca]c
aj cal =+u++], , , g QTo et LRt Ade 8of cohesion, 149 um, 74 um and 45 u
<k<n<<P===| wr mhc”"Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]c
a] ca] ca] ca] ca]rca¢cl] radrer] walecalaxiikd.al Cag od!tornet Waw @EBANABRERES RDREHEEFFFGGEG
GCGcHHH<I 1 JJSJJ} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cHrdadesake ahcajebaireaeshstadicBdrcd] eedod KKIL b M8 BAGN| sMVteNRAOPRPQQ) RzR
QSVDWGWAN Xy XY) Z[ JE<\] }xsnid Zg] caJ ca] ca] ca] ca] ca].ca] ca] ca] ca] ca] ca] ca] ea]
ca] ca] ca] ca] cafc&pbarehteast aleda] cai*t?a]a@at}’ﬁé] eh] caf| €62 L APET +eachwrate Lddde
ef g_gg=hhh C ;

0.7 kI KRRKI >IT4'FkBhisd 9 podpaalcape apesiaes) éaf dapdatiardajtaiaiciita) cal c

aJ ca] ca] ca] cal ca calcalc alca alJcalcalcal {1119 nnYepQqo

q]qu ]qqq]r rr Lsr%?ﬁldﬁﬁ]% mufili{g“{ %xgsﬁcfagc?iz%n]oglé‘jc@]g]%@ghgjaéa cgfmc'a'fegaﬁ%c%i caj ca]
ca] ca] ca] ca] cajgalcal LalealgGal e (‘(@j calcalca]calcalca]calca]calca!.|kn%][]-
3#i "} xsnid_Z]] c%] caJ ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] ca] ca] ca] ead cad 6o €Al alisaHedl AHABHEE I M rmined by the above

} xsni d*Y] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cafca] ca] ca] ca] ca
] ca] ca] ca] ca] cplazaliced cahsajremrp Cahe samples &~d, i.e., soft containers cause

K ?{CbdJnPCg&zW xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cakoa] catleadegmlee adfcalnea) eat € ahargkcldlt by eatihd@ b¥gard to the duration
Lf:~f}xsnid_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]
ca] ca] ca] ca] catatendgsm] cBY cwhtedsta) the @KasRaLtQ@oc;sample a causes its

}xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]hca] ca] ca] ca]ca] ca
] ca] ca] ca] ca] Cé‘j'&i] E‘a]ceﬁf’tea]'éaﬂ éaq;r;t_pqar iod of time and makes the measurement

M i MR 9#I L[} xsnid Z]]ca] ca] ca] ca] ca] ca] ca] ca]cal] calca] cal calcal ca] cal,calca
ca] ca] ca] cg% ca] 'E‘iﬂsé}éli’ E“a} cﬁ%alﬁa}cea‘}%a}fﬁﬁ E'é% %/ﬂ%ricﬂ£° I°1§37'}\7|| ']gh%]y © pa”l* el
{vql gb] X] ca] ca],ca] ca% a,] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”
a] ca] ca] ca] ca] £4]'C4] Eﬁ @&fca] ca] ca!

_ehuFgM c_i)k‘{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]calcalc
a] ca] ca] ca] ca] ca] ca] ca] ca]c”a] ca]calcalcaV]ca!!l dgJOE

u2-g}xsnid_Z]]ca]ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]calca]lca]ca]calc
a]J ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca! ORLTI i IkM-[ *#_Oo[ } xsnid_Z] ] ca]ca]ca]c
aJ cal cal ca]ca]ca]lca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalcalcalcalcalcalcalc
aJcalcalcalcal<y C tiwviAarnge
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-O--.:...[AXx///20k00T1_111"2f2283~3} xsni d_Z] ] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
aJ cal ca] ca] ca]ca]lca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal~33@
44445A666! 7778879999*: ; @
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a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cap®a] ca] ca! ?@@
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by dropping a needle onto a preselected amount of toner after storage

so as to determine the degree of penetration. The unit of penetration
is also prescribed by JIS K-2207: a smaller value indicates a lower
degree of penetration.

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

20 stored in the soft containers in 120 hours. This tendency was 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,
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expansion, causing the toner to cohere. This may occur even with a
soft toner container when it expands due to temperature elevation to
5 the maximum capacity that cannot be absorbed by flexibility
In light of the above, the sack of the soft toner container
may be provided with the previously stated pressure adjusting means.
Apart from this kind of countermeasure, we experimentally determined
conditions capable of causing a minimum of toner stored in the soft
10 container to cohere despite temperature elevation. Assume that the
soft toner container has a maximum capacity Cmax, that the toner
packed in the container occupies a capacity of Ctoner after sealing
and that air occupies a capacity Cair in the sealed container. Then,

the above occurrence was successfully obviated when the toner

15 container was packed with the toner in the following, condition:
(Cmax) - {(Ctoner) + (Cair)} > 0 1 x (Cair) (1)

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

20 container refers to a capacity which the container has when expanded
to its maximum size. The capacity of the toner container can be
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
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This capacity is calculated by subtracting the capacity occupied by
the toner from the total capacity of the sealed container The
capacity occupied by the toner is calculated by dividing the weight
of the toner by the true specific gravity of the toner.
5 In the above relation (1), 0.1 may be regarded as a margin of
a space against the variation of pressure in the toner container
ascribable to temperature elevation. Specifically, the variation of
pressure and tHat of volume ascribable to the_var jation of temperature
in the toner container are derived from the rule of PV/T = constant
10 where P, V and T respectively denote pressure, volume, and absolute
temperature. The glass bottles used in the previously described
exper iments are considered to belong to a system in which volume V
is constant. Assume that a hermetically sealed glass bottle has a
constant volume, and that +the temperature and pressure are
15 respectively 20°C and P1 at the time of packing and 50°C and P2
(maximum) at the time of storage. Then, there holds an equation of
P2/P1 = 1.102. Likewise, if the maximum temperature and maximum
pressure are 40°C and P3, then there holds an equation of P3/P1 = 1. 068.
That i1s, temperature elevation causes aitr inside the toner container
20 to compress the toner; the pressure rises by 10% at 50°C. Presumably,
therefore, the toner is caused to cochere by both of temperature
elevation and pressure elevatjon ascribable thereto.
On the other hand, the soft toner containers are considered

to belong to a system in which pressure P is constant. Pressure

25 inside the toner container effects the toner existing in the container
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5 constant over the temperature difference of 30°C. Specificaily,
assuming that pressure P inside the toner container is constant, and
that temperature and volume are respectively 20°C and V1 at the time
of packing and 50°C and V2 (maximum) at the time of storage, then there
holds an equation of V2/V1 = 1.102. |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
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As for a one—ingredient type gnetlc oner,

magnetite-based magnetic material is additionally added. For full-
color image formation, black toner, c¢yan toner, magenta toner and
vellow toner each are stored in a particular toner container. The
size of such toner containers and the amount of toner to be stored
in each container are suitably adjusted in matching relation to the

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

toner or color toner.

A one-ingredient type toner cannot satisfactorily develop a
latent image iT 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 %o 1 3.

When toner with the above true specific gravity is packed in

the toner container of the present invention, it rapidly sinks in the

container with aminimum of air existing therein. This successfully

reduces the capacity of the container and therefore the size of the
container.

Toner applicable to the toner container of the present
invention has a volume mean particle sizs of 4.0 um to 1é0 u‘m, T
preferably 5 O umto Q. 9 um Particle sizes less than4 Q umwould

bring about problems i1n image transferring and cleaning steps
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make it difficult to maintain the resolution of an image high. For
highdefinition images, the volume mean particles size of toner should
preferably be 3.0 um or less

5 Specific particle size distributions of toner applicable to
the present invention are as follows. In toner with a vol{ume mean

. particle size of 7.5 um, the number of fine particles of 4.0 um or
below is 18 % of the total number of particies while the weight of
rough particles of 7.0 umor above is 1.5 % of the total amount. In

10 toner with a volume mean particle size of 8.0 um, the number of fine
particles of 4.0 umor below is 15 % of the total number of particles
while the weight of rough particles of 7 0 um or above is 2.0 % of
the total weight. The number of particles and weight mean particle
size were measured by using Coulter TA-2 available from Coulter.

15 A method of packing the toner container of the present
invention with toner will be described hereinafter. * The method may
basically be any one of conventional methods including one taught in
Japanese Patent Laid-Open Publication No. 8-334968 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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container with toner. By sucking air out of the container with the
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 resuit, air
exists between toner particles and prevents them fromrapidly sinking.

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

The soft toner container is free from this problem because it is
substantially evacuated before packing. Moreover, even when the

10 toner dropping from the hopper 63 stops the inlet of the soft toner
container, pressure can be applied to the toner via the fiexible sack

so as to loosen the toner. |t follows that while the hard container

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

with a sufficient amount of toner without any suction. |n 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

hereinafte} 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 e
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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to be left in the container at the end of delivery is particularly
small.
FIG. 29 shows a specific arrangement for executing Example 1
As shown, the arrangement includes the nozzle 11 shown in FIGS' 3-1
5 and 3-2. The toner outlet portion 16 of the nozzle 11 has an in§ide
diameter of 6 mm and a thickness of 0.5 mm. The air inlet portion
18 is spaced from the toner outlet portion 16 by a gap of 1 mm and
has a thickness of 0.5 mm and an outside diameter of S mm. The toner
conduit 12 is formed of EPDM to be flexibly deformable and provided
10 with an inside diameter of 7 mm. The toner conduit 12 is air—tightiy
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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per iphery of the mouth to play the role of the tight contact enhancing
means. The two slits intersect each other at the center at an angle
5 of about 90 degrees, and each is 12 mm long
The nozzle 11 is inserted into the tone container 2 via the
sponge such that the hole 15 of the air inlet portion 18 is positioned
in the container 2. The toner container 2 has a hard columnar
configuration formed of dense polyethylene and having a thickness of
10 1 mm, an outside diameter of 65 mm and a capacity of 210 cc.
In the above condition, the air pump 10 is operated to deliver
the toner from the toner container 2 to the beaker 66 until toner
delivery from the container 2 ends. The weight of.toner transferred
to the beaker 66 was measured by the balance 80 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 § 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 funne! 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 defivery increases. [t will
therefore be seen that if the packing density is 0.7 g/cm’ or less,
the toner can be stably delivered to the developing section 1, FIG
1, and the amount of residual toner can be minimized or practically
reduced to zero. This frees the user fromneedless expenses. InFIG,
20 30, the amounts of residual toner appear to be substantial because
they are compared with each other In practice, the amount of
residual toner can be further reduced if, e.g., the container 2 is
tapered, as stated previously. This was confirmed by experiments.
Example 2 is identical in object with Example 1, but uses the

25 combined blow and suction type toner replenishing system including
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the suction pump. FIG. 31 shows a specific arrangement used to
conduct experiments with Example 2. As shown, the suction port of
the Mono pump 30, FIG. 8, was connected to the end of one toner tonduit
of Example 1 while the delivery port of the pump 30 was connected to
5 the other toner conduit. The beaker 66 was positioned below the end
of the toner conduit extending form the delivery port of the pump 30.
The weight of toner collected in the beaker 66 was measured by the
electronic balance 65. The 3 um filter 26 having a diameter of 12
mm was adhered to the bottom of the toner container 2 as the pressure

10 adjusting means. As for the rest of the con’ditions, 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 del i'vér‘y fFTqrq
the toner container 2 ended. Then, the amount of residual'“to—;xer Jeft

15 in the toner container 2 was calculated. The experiment showed that
the combined blow and suction type toner replenishing system was
effective. As FIG. 32’ indicates, when the packing density of the
toner container 2 decreases below 0.7 g/cm®, the amount of residual
toner sharply decreases.

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

25 FIG. 33 shows the cubic shape of the above soft toner container
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of the container 2. A high packing density is difficult to achieve
with the soft toner container 2 because vibration cannot be easily
imparted. In light of this, a 3,000 mesh filter formed of porous
stainless steel was fitted on the end of the nozzle 11 that was 60
5 mm long and had a diameter of 5 mm. The toner container 2 was packed
with the toner while being subjected to vacuum of 150 mmHg via the
nozzle 11. This was effected with the same arrangement and method

as in Exampie 1.
The above exper iment showed that toner could be delivered even
10 from the soft toner container 2 to a preselected remote position. As
FIG. 34 indicates, when the packing density exceeded 0.7, the amount
of residual toner tobe left in the toner container 2 sharply increased,
The toner container 2 sequentially reduced in size toward the mouth
was successful to noticeably reduce the amount of residual toner.
15 Example 4 is concerned with a condition in which the toner is
stored in the toner container 2. The toner container 2 used in
Example 3 was also used in Example 4. Toner was left in a 20°C
environment for 100 hours. Subsequently, 300 g of the toner was
filled in the toner container 2 in a 20°C environment. Finally, a
20 polyethylene and nylon mixture identical with the material forming
the sack of the toner container 2 was welded to %he toner outlet of
the container 2 in order to seal the toner outiet. Whether or not
the toner container 2 satisfies the previously stated relation (1)

was determined.

25 Because Cmax was 700 cc and because the toner had a true
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specific gravity of 1.2, Ctoner was (300 = 1 2) =250 ce. Cair was
determined to be 409 cc by the previously stated method. By

substituting such values for the relation (1), there was obtained:
5 700 - (250 + 409) = 41 > 0.1 x 409 = 40.9

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

25 perpendicularly to each other
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The toner container of Example 3, FIG. 33, was also used in
Example 5. The difference is that in Example 5 the 3 um filter or
pressure adjusting means 26 having a diameter of 12 mm was adhered
to the bottom of the toner container 26. The sponge 20 was affixed
to the mouth by a two-sided adhesive tape (5000N available fromNitto
Denko Corp.). The toner container 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.
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. Subsequentiy, 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
electronic balance. FIGS. 35 and 36 respectively plot experimental
results obtained with the samples [1] and [{1]. 1In 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
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 [11] by about 0.6 g for a second and left little at the

end (substantially zero gram).

As FIG. 35 indicates, the toner delivery from the sample [I]
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the toner container. By contrast, as FIG. 36 indicates, the toner
delivery from the sample [I1] is stable and causes’a minimum of toner
to be left in the toner container [n the sample {|], the open cell

5 sponge 20 failed to enhance tight contact between the nozzle 11 and
the toner container; in fact, when the container was removed from the
nozzle 11, contamination ascribable to the toner was found in the
portion around the sponge 20. In the sample [11], the sponge 20 with
the filmpreventedair from leaking 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 mating portion for allowing said tcner outlet to mate with an elongate
matter and remain in a mating position;

said toner container being packed with toner.

2. A toner container as claimed inclaim 1 where(n assuming
that said toner container is packed with the toner to a packing density
determined by dividing a weight (g) of the toner by a capacity (ecm®)
of said toner container, said packing density is 0.7 g/cm’. orless.

3 A toner container as claimed inclaim2 wherein said toner
outlet is sealed.

4 A toner container as claimed inclaim 3 further comprising
a cap for sealing said toner outlet.

5 A toner container asclaimed inclaim 3 further comprising
a sheet adhered to a section of said tubular body.

6. A toner container as claimed inclaim 2 wherein the toner
is delivered fromsaid toner container to a developing section of said

tmage Torming apparatus by an air strsam.
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7 . Atoner container for an electrophotographic imags forming
apparatus, comprising:

a toner outlet implemented by a tubular body for discharging
toner:

a mating portion for allowing said toner outiet to mate with
an elongate matter and remain in a mating position, and

tight contact enhancing mechanism for enhancing tight contact
between said mating portion and the elongate matter,

said toner container being packed with toner.

8 . A toner container as claimed inclaim 1 wherein assuming
that satd toner container is packed with the toner to a packing density

determined by dividing a weight (g) of the toner by a capacity (cm’)

of said toner container, said packing density is 0.7 g/cm’ orless,
9. A toner container as claimed in claim 7, wherein said
toner outlet is sealed.

10 A toner container as claimed in clatm 9, wherein said
toner outlet is sealed by a flat elastic member sized to cover an
inside of a section of said tubular body and formed with siits in
direction of thickness, said elastic member being adhered to an inner
periphery of said tubular body.

11. A toner container as claimed in claim 9, further

comprising a cap for sealing said toner outlet
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12 A toner container as claimed in claim 11 wherein one of
a screw and a screw thread is formed in one of an inner periphery and
an outer periphery of said tubular body while the other of the screw
and the screw thread is formed insaid cap, said cap sealing said toner
outlet in threaded engagement with said tubular body.
13 A toner container as claimed in claim 9. further
comprising a sheet adhered to a section of said tubular body.
14 A toner container asclaimed inclaim 7 wherein the toner

is delivered fromsaid toner container to a developing section of said

image forming apparatus by an air stream.

15 A toner container for an electrophotographic image forming
apparatus, comprising:

a sack formed of a flexible material;

a toner outlet implemented by a tubular body for discharging
toner; and

a mating portion for allowing said toner outlet to mate with
an elongate matter and remain in a mating position;

said sack being deformable in accordance with an air pressure

to thereby vary a capacity thereof;
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wherein assuming that said toner container is packed with
toner to a packing density determined by dividing a weight (g) of the
toner by a capacity (cm’) of said toner container, said packing density
is 0.7 g/cm’ orless.

16 A toner container as.claimed in claim 15 wherein said
toner outlet is sealed.

17 A toner container as claimed in claim 16 wherein said
toner outlet is sealed by a flat elastic member sized to cover an
inside of a section of said tubular body and formed with slits In
direction of thickness, said elastic member being adhered to an inner
per iphery of said tubular body.

18 A toner container as claimed in claim 18  further
comprising a cap for sealing said toner outlet.

19 . A toner container as claimed in claim 18 wherein one of
a screw and a screw thread is formed in one of an inner periphery and
an outer periphery of said tubular body while the other of the screw
and the screw thread is formed in said cap, said cap sealing said toner
outlet in threaded engagement with said tubular body.

20 A toner container as claimed in claim 16, further
comprising a sheet adhered to a section of said tubular body.

24 A toner container as claimed in claim 15 further

comprising position preserving means for preserving a position of
said sack.

22 A toner container as claimed in claim 21 wherein said

position preserving means comprises a box~|ike member surrounding an
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is delivered fromsaid toner container to a developing section of said
image forming apparatus by an air stream.

24 A toner container for an electrophotographic image forming
apparatus, comprising:

a sack formed of a flexible material;

a toner outlet implemented by a tubular bedy for discharging
toner; and

a mating portion for allowing said toner outlet to mate with
an elongate matter and remain in a mating position;

said sack being deformable in accordance with an air pressure
to thereby vary a capacity thereof;

wherein assuming that said toner container is packed with
toner, that said toner container has a maximum capacity Cmax, and that
said toner container packed with the toner and sealed has a capacity
Ctoner + Cair where Ctoner and Cair respectively denote a capacity
occupied by the toner and a capacity occupied by air, said toner

container is packed with the toner to satisfy a relation:
(Cmax) - {(Ctoner) + (Cair)}.> 0.1 x (Cair)
25 A toner container as claimed inclaim 24 wherein assuming

that said toner container is packed with the toner to a packing density

determined by dividing a weight (g) of the toner by a capacity (cm®)
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of said toner container, said packing density is 0 7 g/cr’ orless.

26. A toner container as claimed in claim 25 wherein said
toner outlet is sealed.

27 A toner container as claimed in claim 26 wherein said
toner outlet is sealed by a flat elastic member sized to cover an
inside of a section of said tubular body and formed with slits in
direction of thickness, said elastic member being adhered to an inner

periphery of said tubular body

..

28 A toner container as claimed in claim 26 further
comprising a cap for sealing said toner outlet.

29 A toner container as claimed in claim 28 wherein one of
a screw and a screw thread is formed in one of an inner periphery and
an outer periphery of said tubular body while the other of the screw
and the screw thread is formed in said cap, said cap sealing said toner
outlet in threaded engagement with said tubular body

30. A toner container as claimed in claim 26 further
comprising a sheet adhered to a section of said tubular body.

31. A toner container as claimed in claim 24 further
comprising position preserving means for preserving a position of
said sack.

32 A toner container as claimed in claim 31 wherein said
position preserving means comprises a box—|ike member surrounding an
entire periphery of said sack.

33 A toner container asclaimed inclaim 24 wherein the toner

isdelivered from said toner container to a developing section of said

image forming apparatus by an air stream



