; €3e$7<6T$+>_ ns~i A~di d' si TONER CONTAI NER AND | MAGE FORM NG METHOD AND
APPARATUS USI NG THE SAME BACKGROUND OF THE | NVENTION | he present i nvent i
onrel ates to a toner conta i ner and a nmethod and an apparatus for

form ng an image by using the sane. An el elctrophot ographi c i mage form ng

apparatus of the type 5 deve | opi ng al atent i mage fornmed on an i nage
car r i er wi th toner s Cored in a ﬂmﬂmnﬂmuﬂmwmlt is conventional. This
type of image form ng apparatus i s i as, e. g, acopi er, a

pr i nter, afacs i mi | a apparatus or a&oso®b i nat i on thereo f . Fresh
toner i srep |l eni shed formthe toner container to the devel oping unit
for developnent. 10 Usua | | y, the toner conta i ner i s renovab | vy

nounted to the body or the developing unit of the imge form ng apparatus
and repl aced when i TONERIONOAINEST ANCO MAGEAFFORN | NGhEE THOReANDc RRARATURer has
been packed with toner, it is put on the market as a product independent of
t he apparatus body 1~ Japanese Pat entdSL¥G dHER¥WEPUbI i cation No. 7-20705,
for exanple, discloses a toner container formed with a spiral groove in i
is i nner per i phery toward a toner out | et ~or nmouth. \When the toner
contai ner i s rotated about i is ax i s, toner i s fed out vi a the spi
ral groove. Th i s toner contai ner i s formed of, ag, pl ast i cs On
the 20 ot her hand, Japanese Patent Lai d-Open Publication No 7-281519

~m-m-~e~ ,) teaches a toner container having thereinside an agitator for
de I i ver i ng toner and for WEQAUKGER%MJ Be! TSt nleng$oi@r Paper The ag i
tator i s rotated to feed out toner I raagl tat i ng i t The toner

conta i ner s taught iR bheeAROUCHAGCHTENM S Rt A RALL APNRRH GRAKSL Ners
each having a toner discharging nechani smthereinside. Toner driven out of

any one of the ahowe bkgieateOFoal FRMSnHNt Mageobelusing thehad@. i ng nmechan i
smdi rect | y drops i nto a hopper .i nc | uded _,. i n the deve | op i
ng un i t. The toner Ans:leonvayetodraphid ieafFpehiigoappadaves lofophd tRge pos i
t i on for deve |l opi ng al atent i nmage forned on an i mage 10 car r i
er. 1 t i $ therdefomei needssanty inage|fopved en eheméomear rcentvath tomar $tomed he
vicinity of the developing unit in the imge form ng apparatus. In

addi ti on, consi dBr3 F§Ve rPIGEoY IS |1 kenYofepnali-t Tiisndyes $dr magss FoECHOE t he
toner contai ner above the devel O,Pi ng unit unless some special nechanismis

used To neet thBERATAEHRI PeMREES e ofied + 12 B ai AEY ' REY  cRISEEHETI' Py

been consi dered at Oarba%uis ntre Eg'r!biwia\t. h t't eergce)‘yel PFés%gFounréirtisaned 1Bh 0 ! ge'l%rw th
an excl usive spag% i Tl at rol 16 tHe ayout of Vvarious nEans" ang parrtns

arranged in t hethgnﬁﬁ%etOgéntggné%pQgréﬂéuéeveloping unit for development.

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

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

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

LT
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The prerequisite with the image form ng apparatus is that the '?0 de | i
very of toner f romthe toner conta i ner to the deve |l opi ng uni t be
continuous and stable However, the above cbnventional system for

repl eni shing toner fromthe toner container to the devel oping unit cannot

sufficiently neet this prerequisite, limting inmage quality available with
t he apparatus Another problemis that sone of the '?5 toner stored in the
toner container is Jeft in the container wthout :3 contributing to i mage

formation and sinply wasted. Attent i on has not been pa i d to the above
prob | ens or so | ut i ons thereto in the past. 5 SUWARY OF THE | NVENTI ON
| t i s therefore an object of the present i nvent i onto prov i de a

method and an appanat us fQRed MBGR Jf AL MBEL QR UKD iAsNEW L ONgs; thepl epishi ng
system making it needless to |ocate a toner container and a deve | op i ng

un i t c | ose § iQachhOtdar adrddien alyn @Ysticatorl pdHdr10 Thkrdgiakinnss on
| ayout, and a new toner container for the sane. It I s another object of the

present inventi odtatted proovdedecd: Hetdrogh Ardagnradppatat ushé abnémmagetdiaenat i on
using a new toner replenishing systemallow ng toner to be stably delivered
to a devel opi ngtawght at takl abdveedoamdniobbtiearkyhardduciangctiia ragmourtciof 15
toner to be left at the end of delivery, and a new toner container for the
sane. | n aécor daxti@swt titenehed ipebaeaingi masbat i onther etionigte. cont ai ner for an

el ect rophot ographi c i nage form ng apparatus includes a toner outlet for

di schar gi ng toner, an&o& et ivsg %r?F GAY f9E A FesneRgYa heeX0ceRereGubY et to
mate with an el gngate tter and repain ipn a mating position. Also, in
accordance wit h%t‘%éorberrre%éﬁ A nverdtScom] ! sm 'ée‘fﬁsltyh%&%éf'” AEKIRBSL bREMIPh a

a toner out | et and deformal I a i n accordancé ~v i th alr pressiré to

thereby vary a gg\peai%'pﬁ Q(g Eggirtqgf'\"Fotrh:?ev%?&ﬁrngcaorl]&’?ein@eirmage 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, 1t is necessary to

locate the toner container above the developing unit unless some

special mechanism is used To meet these requirements, the toner

15 container has customarily been considered to be integral with the

developing unit and provided with an exclusive space in relation to

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

The prerequisite with the image forming apparatus is that the

20 delivery of toner from the toner container to the developing 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 taoner stored in the toner container 1s left in the container without



(t i s packed wi th the toner wi th the sack r educed i n capac i ty
ber”orehand. Further, in accordance with the present invention, an a |
ectrophotograph i c i mage form ng met hodihas the steps of set t i ng a
toner container packed with toner on an inmage form ng apparatus 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 Moreover, in accordance with the present invention, an 10

el ectrophot ographi c i mage form ng apparatus includes a devel opi ng section,
and an el ongate toner delivering device. The developing section and one end
of the toner de| [ nect e ach ot her 1~ BRI EF

DESCRI PTI ON O:th\ésﬁﬁﬁv{f%%é aé% or\%’ggéonnd o? 'mpdbj ec? CP featur es and
advantages of the preASc‘%QJitm’AVr&@tr!erbe‘é'lw'p'alE"%ﬁoc'Fﬁ"é JERLE ﬁ&ﬁ%&?g LT emd,ae
follow ng detail ed description taken wth the acconpgnyl ramnngs I'n
which F I G 1 4ne$efo Vini tiWpghow i ng a toner rep | en i sh i ng system
enbody i ng 20 the present |nvent|on and including a devel oping section, a
toner conta i ner for rep | eni sh i ng toner to the deve | op i ng sec's
i on, and toner delivering nmeans connecting the devel opi ng section and
toner container; FIG 2 is a vieSumiarw OFg THhE NVEWTEIONCoNnt ai ner and toner ?5
delivering nmeans nore specifically, :) FIGS 3-1 and 3-2 are views show ng
a nozzl e included in tthes ithéwseratnabd jerboditmentreséitG nvenic soratyipewr sizowi ng
the toner contain er and nozzle connected to each other; FIGS. 5-1 and 5-2
are views each aH&khAg adpant aRAGF arusnddr f | eagei Her et i ethaisnogz 4 eewFEa@ers is a
section the toner container and nozzle; F1 G 7 i s avi ewshowi ng a
spec i f i c coffff anin'agtsvsfﬁh "Bhft%é‘ctr&ﬁé}e%ﬁ?elﬁicgm ﬁgtWﬁ%%ch’?ﬂrudl ng
a suction punp; 8 is a sect lon how ng the su ; G 9i
savi ew shom?'?cpﬁg Kot RaPE s%‘ég Fr9esi @ °§Chedu gt{herﬁ yg‘%tﬁé '"toner
rep | en I Sh Ilu%t§¥ﬁﬁgn%Alggaﬁéegﬁpgpgermg quptawg?dhg nd SUCF

on sys;enl FIGS 10- rough are views ‘sho- rring speci flcsf conf i
gurat i ons of at i th(sCthﬂ‘éF &QQ@P%T +#0 pTBCHAN | by Bl Nod tBCpJov‘JQQda' n

the illustrative enbodi nent; t hrough 11- 3'are views sh oW ng
anot her speci fi geRQf lagtr ad i %r@ﬂcust hart i ghde GRPLACTNENDANCI NG HEEBASY ST
replenishing system allowing toner to be stably delivered to a
developing unit at all 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.
|n accordance with the present invention, a toner container
for an electrophotographic image forming apparatus includes a toner
outlet for disc%arg(ng toner, and a mating portion for allowing the
20 toner outlet to mate with an elongate matter and remain ina 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 outliet and deformable in accordance with

o
S

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



FIGS. 12-1 and 12-2 are views showi ng sill another specific 20
configuration of the tight contact enhancing nechanism F I GS. 13-1 and
13-2 ar a v i ews showi ng a further specti f i ¢ configuration of the
tight contact enhancing nechanism FIGS. 14-1 through 14-3 are views
showing a still further specific configuration of the tight contact
enhanci ng nechanism FI GS 15-1 and 15-2 are v i ews showi ng the ext~rna I
appear ance 6 of the toner container, F 1 GS 16-1 through 16-3 are v i
e~Wws sho~;~ i ng spec i f i ¢ configurations of a nmouth form ng part of the
toner container, FIG 17 is a view show ng anot her specific configuration
of 5 the nouth; FIG 18 is a view show ng pressure adjusting neans provided
ors a sack formn h ft toner cantajner: F -1, 19-2
are views show 'ﬁg&ﬁ(?}g&i‘? ﬂl; ég‘?irt%rﬁeoro '{Aﬁtehet%%érr‘ggén Jainn%arp;acggsff%%rjeﬁ%m?s a
vi ew show ng anot her mpdhij cald of. Qf dhhe LENGI GANLALDSN FrvkntRin, 210l
through 21-3 are v i e~~as each showi ng a part i cu | ar nodification of
the toner contadiR@krodhoBogradhii & iRayd e¥rBhRWGcaMALhee dRdifdrcaddiongaf the
toner 1~ container; FIG 23 is a view showng still another nodification of
the toner contatdmeF; coitaGneRdodcksd avikthi teMershawah Nggyeforanog hejoamatud f i
cat i on of the toner container, 20 F 1 GS. 25-1 and 25-2 are v i ews show
i ng a furbher medutdidg b <zak!épiog Gictidre tenEngcens dener de FIVEry 2Gisksgea
graph showing a relation between the packing density of the toner container
and the degree ®ftweehedhen tofien opertaifed @&d 2%hg deve!gpiash siedwet, ngnd re |
at i on between the shape of the 25 toner container and the degree of
cohesion, F 1983 iveging &hy {onerefy Ihdei tATEra cepei "er 19 thendetRi@rsie pack
i ng the tone r cagontainer with toner; F1 G 29i s avi ewshowi ng a
spec i f i c exPE PUnERk &S TAPeT ARGEHREHL PAded T aBx@ifpFE E™ FIG 30 is a
graph show ng a rel at&grréoge;t ween tcr}:% Qar?cléi ng. ergﬁétgr of 1Ehentor%e‘zrncogr;t ai ner
and the amount of toner 1eft in tHhefoher dontainer? £ G i°% a’V i ew
show i ng spegideth ol Il t ar n i.n e 2; 10
Fla 32 Te% orebir SR B A e R e e PR R P T e
toner contai ner s@{t_d ohhearesh @@hgﬁr@‘@merogetm_efmg Relida 3hd dSv&@ dpihg~W
show i ng the cub i ¢ shape of a tone r conta i ner used in Exanples % and
4; FIG 34 is asgitaph Hlosmdgnd of et teHerb@d Ivvyeey d4ve ct anercchpectdd ab ner
and the residual anount of toner;

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
detaijled description taken with the accompanying drawings i1n which
FIG. 1 isaviewshowing 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,



FIG 35 is a graph show ng a relation between the residual anmount of toner
eft i naf i st sane |l ausedi n Exanp | a 5 and the anount of
repl eni shnent for a unit tine, and Fly 36 is a graph showing a relation

bet ween the residual 20 anpunt of toner P eft i n a second sanp | a used

n Exanp | a 5 and the anobunt of replenishnment far a unit time DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS Referring to FIG 1 of the draw ngs, a toner
repl eni shing ' ?5 system enbodyi ng the present invention is shown and
includes a 8 developing section 1 arranged in the body of an inage

form ng apparatus. A toner container 2 is communicated to the devel opi ng
section 1 by toner delivering neans 3 and stores toner ~o be replenished to
t he devel oping section 1 The developing section 1 5i nc | udes a cas i ng
4 stor i ng a two-i mased-i o 3ty pee deves khoper Dnokzle. incladednartngnd car
r i er m xture. Af i rst and a second scre~~a or ag i tator 5 and 6,
respect i ve |, yusangtiaedewedimop.i ngrol | er 7 are d i sposed i n the
casing 4. The developing roller 7 faces a photoconductive drum or i pmage
carrier 8 A latent |fge4i ssekeetaoshatinalthy toemedotit fthe AW dPEMS wh

' athe drum8 i s rotated i nadi rect i oni ndi Gated by an ar rowin
FIG 1. The twoorseceesd 8 egrh 8te8ch are rotated in a particular direction
indicated by an arrow in FIG 1, agjtating the developer D and ihergby
charg i ng the tonerFHrd Gar RN SF&tBr%pgﬁ¥sie?81p81W'5? P EQELE§}§€~ The
charged deve | oper D s ge 0S | Hed on the surface of the deve | op i ng
roller 7 bei ng™otfafal' 34 Wi B2%3'6n indicated by an arrowin FIG 1. The
devel oping roller 7 veys_th vel I | ORI A& Aesi tion where
the drum 8 and roll ef%; %ésé aegggﬁ(??hg}?; tgfe'{ %F@tggﬁgtﬁﬁt a doctor b | ade

9 regu | ates the ampyat ;0f; 1 he.feN&yihgeechr Recbngurst icareyred:dnenar d
the deve | opi ngposi t i1 on. At the devel opi ng pos i t i on, the

toner of the d@%ﬁ\&ﬂ%ﬁiE%E%s@&#QEéQﬁﬁa§h£ah&ynmrﬂmﬁierred fromthe
developing roller 7 to the latent inmage formed on the drum 8, thereby
produci ng;@ correspordGn® tignersecbge sAssingetichaticd noper  cont ent sensor,
not shown, determ nes that the toner content of the deve | oper D ex i st

i ngi nthe Gas i ngl4.i9 ss shoew showimgrenotherstpacones <P’ ' BERA RN Red®f r om
the toner container 2 tothe cas i ng 4 i n order to ma i nta i n the above
toner conten t woms reahtniFhéng sHereTc o ANeIEEd 2vi 3 SPENETAR'§Y RBUFHEH Yo t he

apparatus body I nthe i | | ustrat i ve enbod i nent, the toner i s rep
en i shed frcmsystem
FIGS 10-1 through 10-3 are views showing specific
15 configurations of a tight contact enhancing mechanism included 1n the

il1lustrative embodiment;

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

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

20 configuration of the tight contact enhancing mechanism;

F£1GS. 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 extsrnal appearance



5 the toner container 2 to the devel oping section 1 by a streamof air
generated i n the toner de | i ver i ng neans or de | i very passage 3 'N
th thi s conf i gurat i on, i t i s pass.i bl ato effect rep | en

shnmen t even when the toner conta i ner 2and deve (opi ng sect i onl
are | ocated at renpte positions. The prerequisite with this systemis that
the delivery 10 passage 3 be closed as hernetically as possible This

condition, i e., substantially hernetically closed condition refers to a
condition wherein substantially no toner |acks frcmthe delivery passage 3.
The de | i very passage 3 i s fornmed by connect ~ ng the toner con to i ner
2 and deve | opi ng sect i on 1 by |I ong toner de | i ver i ng neans The

above hernetically closed condition is maintained throughout the delivery
passage 3 bet ~ofetlre ttheepesitdioar ~Nhere one end or the toner delivering
means is connected to the outlet of the toner container 2 and the pos i t i
on where the other eddG®f t'Re!t dhepugie 1673 varei ngvAeaaswRTE | $Pedrnéect ed
to the devel oping_section 1 to guarantee the hernmet i cal | y c | osed
cond i t i on, P '§Uretie8Ea Jor dormvig eais oF détatolierofotd  ffre
connection of parts gﬁﬁneﬁ;ed to.eacp ot her Pgrticula;ly, i.t is essential
that one end of the torer' 'déf iAEFT*Hh§ "NEAEs2WNAST KESTUt Fet° 3t S¢17e ' Podrter
cont ai ner 2 be ggnneq%ed together as tightly as ?5 possible The present

i nvention %uccé%sfﬂﬁﬁy'enhances the airtight > 0 connection between the

above end of the tonq:rlGdeié Y?ra' Og%wgﬁml n%ng'etsQGré)LAt:{ 'LIJstQEgQrIeaF\p%rEQr&rd conta
I i be £ ca y

i ner 2, as ~, v i | be descr specC 1 | ater The toner

del i vering means kngddrdes-mBansohrs:r gaPerat kY @ReP Rhfaiseream (air stream
generating neans hereinafter) and an elongate conduit. Wile the entire

toner delivering nearsGss idescdddbegh-2asr HeiiBgs shongat £ MeecAuse i ef of hghe

el ongate conduit, the length of the toner de | I ver i ng neans i S open to
cho i ce Thereftmer ¢dmeatmarer del i vering nmeans generally refers to

i nterconnected parts existing 10 between the toner conta i ner 2 and the
deve | opl? ng sect iFién 20 fiera fvéed showmignet heotthenerodfi f oratt bre off offreettonsy t he |
atter and i nc | ud i ng the ai r streamgenerating nmeans and conduit. The
ai r s Cream g&¥é@ateni: ng means i nc | udes an ai r punp or s i m | ar
means for sending air toner container 2 (air sending neans 1~

into,the ) g
hereinafter) or a suc'f'ing ?dﬁﬁpﬂb'f“%@ A T Ar2 T Feahfd st FeNstVi Ag %P Y6t 'Y t he

toner conta i ngr2 (8 jo T SYEk Jo00 eans fere i natter) . As the a i r

stream generati ng neans "generates an air St%eamin the delivery
FIG. 22 is a view showing another modification of the toner
15 container;
FIG 23 is a view showing still another modification of the
toner container;
FIG. 24 is 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 s 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

toner container and the degree of cohesion,

o
(W]



passage 3 flowi ng toward the devel oping section 1, the toner is car r i ed
by the ai r streamto the deve | opi ng sect i on 1 v i a the passage 20
3 without staying in the passage 3. The operation of the air stream generat
i ng neans i s control | ab |l ato control thei ntens i ty of the ai r
stream and therefore the anmount of toner to be replenished. The above toner
rep |l eni shi ng systemmy be i np | enented as any one of a bl ow system
which blows air into the toner container 2 for '?5 forc i ng the toner out
of the conta i ner 2, a suct i on systemwh i ch sucks L1 ai r out of
the conta i ner 2 together wi th toner, and a conb i ned toner and suction

system as mll be described specifically hereinafter I t i s to be noted
that the toner de | i ver i ng neans of the i i | us trat i ve enbodi nent
and parts constituti MgGi B8 dEe@ HEt P tsedishRE | Ahymeifed of PrRE! HhEret9st ens F
i r st, the bl owsystemwi | | be descr i bed wi th refer ence to F |

G 2. As shown,cofhdinepneithd&enerii ver i ng means 3 i s made up of an a i r
punmp or a i r send i I_J?% ans_10, a nozz | a 1.1, a toner condu i tt12,
and an a i ,condu i t'14°"THe®t'oRer ¢S FPT°'12° SRR Y2 ' cIHA0gT ™t 14
connect the toner ﬁpﬁ%%@ﬁ' i1|n?ar 2, ai r punmp 10, nozz I a 1 1, and deve

| op i ng sect ulseg a the toner conduit 12 and air conduit 14

each may have any suidiabl g distensi gnsand tor ed:Olorany. aUbtatl ¢ omterial

t hey should preferably be flexibfe to allow the toner container 2, air punp
10 and devel opi G s$eFbLIFOFThel tbkbeohaGat €dnattdeshduad dF0sbddronssand i
connected in any desired direction. A flexible tube nay advantageous | y be
prov i ded w i {dnea ébntadmmt:er of 4 mMfmto 10 rrmand formed of

pol yuret hane, nitrite rubber, EFDM (Ethyl ene-Propyl ene-D ene Terpol yner),
silicone or simlar riulBbel! resivstanthoyond anesciFit e&er idedtaingr 3ngesdraw a
spec i f i c conf i gurat i on of the nozz | a 20 11 As shown, the nozzle
11 is a col umawsedenbdxampiadd of, a g, p | ast i cs or neta | The nozz |
al1lhas atubul ar_toner out I et port i on 16 and a tubular air inlet
portion 180ext endi ng i t B2 1edgerfhs&hell ingct i 'eriabion Retwssrufie &gk exch
protruding fromthe opposjite ends or the side of th aﬁO' um,

a
illustrated. A PRIS&THOT HRwrtogat |8t age5and Ihg Jefp AYRE hd°BE t he

toner out | et port iFl 31361;I-gevia‘ish%v1Encnt}Le thJ ic srﬂ% (e)rc;[failtgnerlc?on léllrr\'=l"r0l'mds
the toner out I at port i oh 16 Sfhe“fozz -1° § 1 9 3 s°BUt e oSt wa | |

17 connected to, the, tong o P gl ;&1 gp0r t i on or nouth of the toner conta i
ner 2, not shown, such that the ho I al5i s di sposed in the container
2, as will be describet mMue spgcifipakhyyilnat &r re TREQtNRL NS Lhe- toner
outlet portion 16 renmote fromthe hole 15 is connected to one end of the
toner condgit 1l2ontAsSnehewd tHe Feé&idudk) dnbendtdfetordd of the toner conduit 12
is connected to a connecting nenber 24 affixed to a toner inlet 23 included
in the deve | op i ngFEecBSiisom &raphestominect relaig onediere@4he nesikduades a
f i | ter 25 10 that passes air therethrough, but stops the toner. The end
of the air inleemportdforereg wfétimualifhgt promtetysed sSindxane | henddhelamognt | s
connected to one_end oféhhe aj r condoi t 14 The other end of the a i r
condo i t 1 4 i°8 CHARREEENt Fofnd Wétitimeve? port o f the a i r punp noon
ted on the apparatus Y.,-15 As stated above, the nozz | a 1i s
connected to a toner Eﬁ? FOet® FofiiR nsg?w'r%u? Heiﬁt'fgeéetﬁF@ZBJhei et HaY in

t he toner gont ai i : r t. i [ C o the

£ aH&%wfcbf‘)’/\@dtnﬁ? ke .E%&%CBR&Q@VQBEE 1{?@&% gl et%h%%)d dLEelfe 18dnt

connect i ng nmenber e toner condult , conpletl Ivery
passage F | G 4¢showsn&raBRE forfalunGtCORE 1 gurat i on for connect i ng
the toner '?0 container 2 to the nozzle 11 The toner container 2, which is
aspeci f i c formof atoner contai ner app | i cab | a to the present i
nvent i on, will be described in detail later As shown, a nechani.sm-26 for
enhanci ng tight contact (tDESOR!IEDIMNACE TeRhRRYCERREODTERBLANMENISher ei nafter) i s
arranged in the tubular nouth 13 of the toner contai ner 2 Whi | a the
toner conta i ner 2 i Rsfgogne to iFlGned afpthd dyhvingsi &htoner' Berlisei sfomeh 13
facing downvrard, one end or tip of the nozzle 11 is i nserted i n the t i
ght cont act5 enhanetsm myLABLINEN the shieE6"TheveeE dh iis $hPPE 3nds inciyfes 2
enented by af | at al ast i ¢ nenber 20 (see F I GS 10-1 and 10-2)



affixed to the inner periphery of the nouth 13 and great enough to f i | |
up the space i ns i de the nmouth 13 The a | ast i ¢ nenber 20 i s fornmed w
i ths 1l i isthat wi I |I be descr i bed | ater. The a | ast i c¢ menber 20
prevents the toner fromleaking fromthe Boner contai ner 2 despite the
slits. In addition, when the tip of the nozzle 11 is inserted into the
toner container 2, the nenber 20 deforns to insure air 10t i ghtness ~, v i
thout any gap i nterven i ng bet~,veen the nenber 20 and the nozz | a 11
Th i s i s successful toi nsure toner de | i very us i ngthe ai r
stream 'Nnhen air is sent into the air container 2, it fluidizes the toner,
| abe | ed T, ex i st i ngi nthe contai ner 2, andi naddi t i onra
ses 1~ pressure in the container 2. As a result, the fluidized toner T ~s
forced out of tdeeetopne esithani 1nerradgédi 1@ tihe thdyl ot 45 ofagkhéoctrdmer out
| at port i on 16. The toner T i s carr i ed by the ai r streamto the
connect i ng nmemberat2d, R ko@r tentainea I he tomenioued|tetthpofeveiommgl 6
and toner condu i t 12 and'then i ntroduced i nto the cas i ng 4 vi a the
toner i n | et se8tion 1203!/t Kones felngeamg neant § and siore$ deweroutc wei a
the f i | ter 25 The a i unp 10 stops operat i _ng on the a | apse of a
prese | ec ted rﬁél‘e’i‘sbﬁld 510 hg dege | ogieh sgc 'rocﬁ‘cédurTée|de§eéqpf'éét%§~e%ﬂy t i

me the toner cant of the deve | D eX|s | veloplng
section 1 %econ‘é@?‘é‘#&r? cat Her B§° 'dep? g rlgﬁé bLE(S‘ erYPe f’%ﬁ‘iper

presel ected ran I and w a nodification of thg noz I of
FIGS |~ 3-1 agg 5 2‘_’de§ernrt"er RSl ructgr%a terae%eni scoa?e‘c'caeeﬂsfbnat 8T %y i

dent i ca | refergnge r’%EH?éﬂvlelf £%4 %hé):%loé rll‘% %r]e ?P'sp%@é& 'n*"’he

has:-the tubu | ar toher out 0 an ar a i r

et por t i on 1Bsseparatef H%I%B%go%ﬁléreb #a%e@%?h@@é&@ﬁdd@%@v* r?a@hﬂeorOf the
nozzle -5 11 supporting the two portions 16 and 18 nay be hollow or solid,

as des i red. limagoaiaRererspeciaf i £dpk Oagy Sitsei echPds 1ROV ythembORArtizoNt a |
ner i tsel f i s formed wi thtw hol es, onef or toner de | i very and
t he ot her 1for &riumr8 #teed tAetdiin 8l i sarotstteddhwr & rlecbiglyi qadsatad by aaetbw N
one 10 hole for toner delivery is directly connected to the toner conduit
12 ~~~h i | a tireFbfhdr ho | a i s connected toan ai r punpvi a an a i
rcondui t. Ai r i s sent i ntothe toner contai ner vi athe ai r f
eed ho | a by an a i Mepinp, sS¥E%shat 2rbriercars e irgérted 6 ehearddgelapi ng
section via the, toner out% et ‘?l e 15 FIG 6 r_shows anot her ecific bl ow
syst em appl i cabl 'é“FB he" 'ICIaG§ rbé(t?’Q/é‘ré%dal nLé;nt Tﬁ‘ "RAORE s@@t EHed8RTT i bed
above is capabl Loo hnag and ;‘ml ] d the t ner th at  may
cohere i n the oner eonta 1= Rers 5 'T'ﬁ%eba” Ca”s'ye§ten?‘?p°s' BRI OreTart i

cul ar | 1Y, eff%tcHarﬁgdtdgvc.slto%Qr'D 's Hd%ogé%?%othg%lqufédop{hé ngélgg?rqg

Ref erence will be nmade to for ing the suction systemi wh i

ch the a i r suek ler ngbérﬁ%r‘$o'!at§d|lrn9 dxr@g?l%e%ob)ﬁa@eosHQtaﬂa%wpwplé\s
shown, a suction punp 30 intervenes between the toner container 2 and the

devel opi ng secti.onThe devé@laopihk rocs | €ONMNEGIEYs ttAe td@et gprerD 25 Laatd cbinger 2
and deve | op i ng sect i on 1 by toner condu i is 12-1 and 12-2,
position where the drum 8 and roller 7 face each other. At this
instant, a doctor blade 9 regulates the amount of the develaoper Dbeing
20 conveyed toward the developing position. At the developing position,
the toner of the developer D is electrostatically transferred from
the developing roller 7 to the latent image formed on the drum 8,
thereby producing a corresponding toner image

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

the toner content of the developer Dexisting inthecasing 4 is short

™)
n



1 respectively. The suction punp 30 sucks the toner out of the toner conta
i ner 2 and de | i ver s i t tothe deve |l opi ng sect i on 1 together wi
th air As for the rest of the constructiog, the suction systemis sinlar
to the blow system FI G 8 shows a spec i f i ¢ conf i gurat i on of the
suct i on punp 30 that is general |y referred to as a Mono punp. As shown,
the punp 30 i nc | udes a punp body 30 hav i ng a cas i ng 31 and a twii
sted rotary shaf t 32 disposed in the casing 31. A shallow spiral groove is
formed in the i nner per i phery of the cas i ng 31 Ade | i very sect i on
351 s 10 posi t i onedat the out | et s i de of the punp body 30 and
nc 1 udes an a i r inlet tube 33 and a delivery tube 34 A toner suction
tube 36 is positioned at the suction side of the punp body 30 and connected
to the mouth 13M6f. tHiesh drerr contep lienhiird2f1Rp thfe teere cPNt@oRYU 4 ©¢ 12-1 The
de | i very tube 34 i s copnected to thﬁ dove | Qg [ ng sect i on ﬁ,by t he
£ ot 50 pfng

other 1~ toner GSnBRI*t M- T GRUTALY S ohup" * SR EG8Ve

section 1 may be directly copnected to each ot her without the, internediary
of “the toner ol (rs2 B ar b cEraRyy e Tien 5 a5 abey oL Mot 1y

funct i on even when lin {he![ hﬁlulstpé:tqtvg%mggdﬁ'\e';\gmhé QoS rép ienpﬂwefdr‘,g the

toner container 2 ?20 | n e above suc t I on system the Hone rcondu i is
12-1 and 12-2 apd syl dorRB i RUTP 30t1088 e 1bp IAY SedthEn HONEL d@elmiosVAR 1 NG

nmeans A | so, the toner conduit 12-1, the suction tube 36 and delivery tube
34 of the punp @heantkd hethorekeCOOAWk | de2meards0srmid heedehidery pasgiage This
del i very passage should preferably be closed as hernetically as '?5

possi bl e. Thi s tisi spadrifii gudaan by, tt ue paist hb tehes poBdctirep | sheheettheven di8nmout h

13 of the toner container 2 and the toner conduit 12-i are connected. | n
operat i on, whthe torgracanteitsrdérangrdeseldpioetsedt prressuedorated @t remaiteo t he
de | i very sect i on 35 of the punp 30, the shaft 32 of the punp body 5 30

i s rotated. Theosshaeng. 3PhaypyerqeandsitenviHetBpaeestset (s-&bst ithe deridvatye
casing 31 sucks the toner out of the toner container 2 and conveys i t to
the de | ilOveryPd®@st § P6nc35eql 35 PRORT'EBNDYr 22ROSF G i thisAcend it i nto
the delivery section 3? vh&.tﬂp gér iglet tube 33 scatters and fl uidizes
the toner and corveyS'PEtH ehe dSVEFOIAGY s&633%6n 5710  EHY Sdet’i ver y
tube 34 and tongr, £Qngul jed2r 2 T0e SUELON, SYsLem Al ope, e, el ivery of
the toner to be“e6ntrol I'ed in terms of tKe'rotation speed and rotation tine
of the punp 30 ﬁ&ga%gqjefore pronotes accurate toner replenishment A spec

f i ¢c formof the toner conta i ner i n accordance wi th the 15 present
invention is inplemented Lyided) @sitle sack ANGed HPWLRN&It hoNele Qdhed et
port i on aff i xed-thereto The sack i s deformab | a due to a i r pressure
i n such asmannesnasneo 2raduderell op gveedt i ome BMhéshg trnealbtav évatiek neaon
systemi s app | i edtothi s ki nd of toner contai ner, i t i s | i ke
| y that port i Tomsbofe béraneitigmidy qered cphbrtyonfistraentfainedghioughpuatiack
fac i ng each 20 other closely contact and obstruct the delivery of the
toner However, &esitery rRessage Sxpalvepn ridft ROSRONRANEHarne Ifedfof tés( tongr | a
sack i s free fromsuch a proh | em Spec i f i ca l | .y, whenthe. ai r
suck i ng neansd§pg?¥é”%ﬁﬁﬁﬁiUﬁg?mV?°?$%§?'gﬁcﬁgﬁfﬁé”cgéiéP”%bF??ﬁH”ST t he
container and fqrces, the tqner out the center. partion At the sa i me,
the '?5 toner ggt'5fgh%ﬁ°%hé°PHﬁ8Fe%é?fﬁﬁ%?;”%f*ﬂﬁg %%ﬁ é@ﬁé?m“ﬁ?V%EF%rning
L8 space,ql the CBRL&.AS thNEnsehlyd|Bind SedifBnl l NUBde LRGN nlk Of
the conta 1T ner sequent 1T al !y eforms'T n the formo ﬁags, caus I ng
the toner to drep,fdQQRLt NEclodRB&onBEfich, PRETYndRsthEe €8BT &S cSRAGEratdich 1 S
i s repeated to deliver the entire toner fromthe toner contai ner The

conbi ned bl ow and suctbmieciyst empurkl dendesertbedcmictRet ef Baericel adig, FI G
9. As shown, the suct i on punp 30 hav i ng the construction of FIG 8 by
way of exanple iis posistémned tetwsenetheft ometonondel ivet ir maats ghe Weve
opi ng sect i on 1l of the b |l owsystem As for the toner de |I i ver i ng
means, the comb duthetd ofytdeetnrer scantdemar 2 beacdnnacted hogedhe hesbt ERtsy stem

except for the addition of the suction punp
25 possible The present invention successful ly enhances the airtight



| nthe conb i ned system when the suct i on punp 30 i s operated, i t
sucks the toner vi athe hol a 15 0 ~ the toner out | et port i on 10 o f
the nozz | a 11. At the sanet i nme, thejg i r punp 10 i s operated to send
air into the toner container 2 via an air outlet 19 Even avhen the 15 toner
stays i nthevi ci ni ty of the hol a 15 i n the formof a mass, a i r
sent i nto the toner conta i ner 2 | oosens i t and prevents i t from stopp
i ng the ho | a 15 Even cohered part of the toner i s | oosened and
separates into particles. The suction punp 30 sucks such toner and delivers
it to the devel oping section 1 via the toner conduit 12. 20 In the above
conbi ned system the air punp 10, suction punp 30, nozz | a 1, toner condu

i t 12 and a i _r copdu | t 14 const i tute_.the toner de i i ' means.
Spec i fi ca ?or]ne§1 ncirhée'\gméeeln ﬁ‘lel?g%\?e ﬁllé of thqe %or}frlc Pli/erqnélﬁgaﬁs ggd

_ _ e nhozz s received in t he
mouth 13 of the toner container 2 while the tonen out.| ikl fRELfic0n, 10,
suct i on punp @5 and ‘connhect | ng renber- f t he

er 4 are 25 connected ma

toner condor t 12 The conbined system Iike the m bl ow system or the
suction system nust have its toner passage configured as hernetically as
possi bl e The conbi ned,syshemdeMpl &TRELR a8 ARk SLRRAGE R gedcoB@Ing@hi very.
The toner container in accordance wth the present invention wll be
described 5 n det aiskr et €hinaiteian’ Mhet £ ihbenekoneer cioatadmeand en béomtrser i bed
was devised in relation to the above toner replenishing systemof the
present inventicenduiitt i%hisknthearhyirappbicabt e vieoi mnyeathers deaweibed as
repl eni shing system Also, various techn i ca J schenes dev i sed_for the
toner conta i heing et gegdtef begaiisehe’ ttbner!ongateonerdyidr ¥hel '@t oH ¥6ner
are usable to achieve the object of the present. i nvent i_ on ag a_h i gher
| eve | and caifope eddv e INgofeatsy i APLLIBI AARICAn. THAVSTRRS t 8%t HRES
container will be described as beig% uapd ith its nnu%b fac%n%xqupmard,
it can, of courSdiVESdNEURINEELTE" An Y MEGESFOr M CaPET s B8 iR RNy dther
desired position_15 The toner conta i, ner,of ,th resent .| I i nc
| udes at' eag“tﬂ'ﬁe?”o erE%'}e6r?°ﬁ‘§ab'berrt2| A Wi eﬁ}r%‘tgjltr}‘% sbe;l Etl %nng\r[r%gtjtelgde?&

portion The rmuathgﬁﬁ?lgl' UQ’%% %*et Weﬁrtop‘pr{et il%epaa(?\%b!r% Igglr{éa%};éqgi Wigt hle 3N

el ongate matter. Kin nouth I's representative of the characteristic
funct i on of the.piEhs mddts hny dR&Ec. 1 bed nouth connectab | a to one end
of 20 the toner delivering neans. In this sense, the elongate matter should
only be a relatively TtHaid1 rcslrdamgéndratindidane At ddxs @and rigimpelr dimmidred to
the toner delivering neans of the toner replenishing system described above
The toner cont aieaes fwirt kersiioh = rnouhthmyordse caskénene iassendsng mRaRY
toner conta i ner ent i rel y formed of a hard mater i a | or as a sort

19 sack fabmed fofreandfiergxor atsuctiomaume of sam | Asmears AohAkeK c8ntd Lher,
gfesﬁy| gre gggieﬁfofékﬂepg%e(eft(g%ggggér E()(layrpggg%lngr}%énggleryeeitng¥1|:ees¢ t/?sr %ﬁehtapral ate

stream generating means generates an air stream in the .delivery

passage 3 flowing toward the developing section 1, the toner is

carried by the air stream to the developing section 1 via the passage

20 3 without staying In the passage 3. The operation of the air stream

generating means is controllable to control the intensity of the air
stream and therefore the amount of toner to be replenished.

The above toner replenishing system may be implemented as any

one of a blow system which blows air 1nto the toner container 2 for

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

[ Y]
(W)



The toner conta i ner of the present i nvent i oni s character i zed 5i n
that the conta i ner does not i nc | ude a toner d i scharg i ng nechan i
sm because of the use of an air stream ijp that the container, whether it
be hard or soft, is connected to the nozzle or the toner outlet tube form

ng one end of the toner de | i ver i ng neans by mat i ng i n order to be
app | i cab |l ato the above toner rep | eni sh i ng system and i n that
10 at | east par t of the nmouth capab | a of mat i ng wi th, a g. , the

nozz | ais provided with the previously described characteristic function.
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 gont ai ner of the 1~ present inéenti on can

be soft. The nati ”RYy® ﬁé?lﬁheoﬁ"rﬁﬁ”feﬁe mBgE H'S s | ThpF ¥RENREE B5°R ' FET 4PT¥el v

rigid tubular body that nmy be a sinple tubular body.or tubul ar..body
processed to eff ﬁeét‘toﬁ’esf%ﬁg‘tia&n”bh‘l h%idtﬁtsaf 'nblerqgsﬁeﬁ)é' 'n%atlZH nEoRdiT I on

Processing may be eff geled.shndt LbLl Al RAdYe) faldn0lor e UsaLol, N0l het

material. A sinpl'€ tubBular er not proces I's so configured as to
make surface-tg;shrfage HANAGE WMnkh £ R8s i1t e ROLZl R E\f’rarﬁ?dorf%f ofl

mat eri al and sized to 1 nplenent such contact This is successful to stably
hol d the tubul ap.bady.and+Bgzzl e in engagenent as tightly as possible The
tubu I ar body shou | d preferab | y becy I i ndr i cal f romthe standpo
i nt of ~3~ manual nEtiag therien systan b ubWeadeskodyed s thakterednte toFIQsual |y
nol ded integrally with a toner storing portion. However, the hard toner
conta~ne: of tle pseskown,tthenverndtri ¢ i vemyngevemsbe i emedhawpiafgam ati orremp
story.”.g ports or. a::d a nouth prepared separately and renoVably
connect ed t ogetdrezirasefieeg nravs 1§, & reorrde St o :tongr sorddidn! A npleaeitied by
at least two separab e parts prepared separately. In such a case, ~t is
preferabl e to =aspHereht t ABe hereredenddit y2 @ndabyceriu §it:eAntst, theg=°"ehr eaded
encagenent o. ._nsertion . The soft tor er cont 3; ner n = _be .degcriﬂgﬂ spec;
f~cally | &er. PRGN feraHt PEiPstentozdi e 1AvaNT 461l Pore A8TT'RG 't heabéve
tubu f ar body and, e. g. , . nozz.1l e, .. . oaa Sy emA wa i, .ch i
nserts the nozzi® i< ??l'?edut'%tt}%l ar ﬁéaycogﬁld'faxgy% BT 5\#%%”\’ ns\gé]Fétbsl%t he
tubul ar body I.ncgl%etnpleo tsor%%rd C‘f%r;'ﬂéj topr ah\?esﬂ llg %Yéﬂgl,a ttHQ}“ houlid
structure. It is esSential with the toner replenishing systemof the presen
t i nvent i enjtha fpithge dgekidieVes | PASIAIEREr CohtOSRE ASaherurp 1o ca |

| y as possible, as s~at~~ earlier This is particularly true wi ~h the
connection of they atengiperidancefl tfaebt ubsdaaed bodyeantd eogitiohhieamnzz |
a because the | eak o f ai r a ~the pos i t i on where they are connec
~ed obs endgcts sdmecteds tonenyd desscédr dgesdndnt heyAeflyxiblacrtubgsemavt he
amoun t of res i cual toner to be |l ef t ~i~n "the .con to i ner_ and
because the tonedvasdatenvishatesrehdedisitie ofameher apfaratusO M aae dof @hce
with the present invention, the mating portion isEprovi deg wiﬁh a_mechani sm
for ma i nta i AfiPHYUREBRgaBET I¢BnaUoer | BB o tPREETELBPPY | 27 BAEF and,
ag, the nozzlg an furtherl.enhanci ngré.t]he tibght contact th reorf This i np
| ements the prORROEBETubd' 1 °8P K5d5 ™S 28 1U°8E" iSRG A “sHedFFoma s i np
f a tubul ar body This hani hS, S Larl pl i - i on
of the other parts i ﬁgﬁc %ge%(qbnz ?h&é@ %%pfexf"a]\%eérdfgg‘g%r%ﬁ%sgrgpg?ﬁggg/stem
A, the tight contact,enhancifg AeGhan smis cdisResarkmbsr tlaenddibe, e @r, body
or an the outer per | phery of , ag. , the nozz | e. As for the system
B, the mechani sgyis: RE Q¢ fad 10N ThBenREl &N 1 prEi Phesy aoftohbe ottibitl perthedy or,
when the nozzle, for exanple, is the toner conduit, in the conduit, if
desired, the necbasidsm tayibe drr anigedrdnt ibhel hexzdre i pg ovi teel lwngthvwa se

tubul ar structure. 5 The t i ght contact enhanc i ng nmechan i sin ~~r i | |
be descr i bed ribrectspecif ktalckyumnatheaassunpticnsttiam the pergr farfgéd in
the tubul ar body. The el astic nenber disposed in the tubular body as gﬁhe
above mechani smonatheeedr @éstre peldmii 135 f &tusitentad t o FPEE A, oM &YHSEi ¢ 10
menber shoul d preferably be formed of an el astic and fle>%i blﬁ1, b.ut.nlott

ai r- per neabl e, nat & A BdERTSe SR Tal e prsTetl' 8 RAEEPMAI° i s'1% Al & 155

cause the toner to | eak. For exanple, use may be nade of foam po |

yurethane or s i m | ar sponge, rubber or fe It. As for sponge, a nateri al
not air-perneable and having high density is preferable I~ i n order to i
ncrease the contact area of the a |l ast i ¢ nenber wi th, a g. , the
nozzle. I n F1 G 4, thef | at al ast i ¢ nenber formed wi th s | i is
and s i zed to cover the openi ng of the tuba | ar body i s f ~tted i n
the tubu I ar body. | nthi s case, the a |l ast i c¢ nenber sf?ou |l d

preferab | y be adhered to the 20 inner periphery of the tubular body. Wen



or less to the surface of the elastic nmenber in order to increase rigidity
35 Before the toner conta iner 2 showmmi nFI G 41 s mated wi ;.h,

,).) a g., the nozzle, the tight contact enhanci ng 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, f or exanp | e, i s i nsertedi ntothe s | i is of the
al ast i c nenber 26, the nenber 26 insures tight contact ~,vithout any
gap 5 occur r i ng bet~roeen the s 1 i t and, e. g. , the nozz | e. Refer r

i ngtoF 1l GS 10-1 and 10-2, the a | ast i ¢ nmenber 20 fornmed with two
slits 12 intersecting each other covers the opening of the tubul ar body,
constituting the tight contact enhancing nechanisn1 Preferably, the slits

12 shoul d 1t ergeeloneAel, ARt ahe 30,009LE) B 4996, 99 dogLens; 4 m bhks

condi tion, t he "el asti ¢ nenber even presses t e nozz over the

ent i re C i rqugfoejrtgﬂ@gtq;a ltlhﬁ7 BO%fecke @t% t%eaﬂ%quQ%E?Q)’?W"oﬁfUr%th' ght

contact. While the nu slits 1s open to cho i is shou |
d be spaced by Jrh@ eSaHBr 2REYainedr2 Gndt SIARCRUES that tRShHPRSSE bh 1S sAY shown
in FIG 10-3, an annular cover 41 having a suitable degree of rigidity may
be fitted on the €hd curfement? alassuriflase dekct hedehast Egedreénber y20atEhe cover
41 i s capabl e of accompdating the elastic nenber 20 and has a-slightly
smal | er out si de di angherotthearertchef ehastoher rmetrieer p@0.i oéENr dnivde elrasttihe
menber 20 is fitted in the 20 cover 41, the latter presses the forner
radial |y i nwar dedrd & herastypedtadt heronenens 8 thegtrnec orrrdet t 1l2f deskhad, two
el astic nenbers which are air-perneable and not air-perneab

respectively, n‘BTyFb% fli t¥hedothert ned wibtealtotsdgowyi tt it ﬂﬁéoén?c?edpE? n"‘eab I

a nenber fac i the i ns i o f..the toner cont r. The rere i s i
toi s that theC Ngcy i nggmeyio etrhzd'talf'r\'/if)e P astoner "ﬂéﬁbgfs Ngoudsst M ShS 3 t om
tide with each ot Assune t hat the toner. cont i ed
due to the cons%r‘r’p??%’r?g ot thd" '?onefrhe thnecmnﬁeme\% Cﬁe gﬂgcr (r%)silta i

ner decregses a{ﬂtsgggsso b &M&ettﬁparghv L s idae §he' t!:nérs YRE oft R

ai r- perneabl e stic nmenber catches such toner and noticeably reduces the
scattering of the tanar o5l Gonlis lr3RANE ngnalhetnsSReEd fdreticonb oW ali pn
using the elastic nenber. Tubular bodies shown in FIGS. 11-1 have a

shoul der C (seecdnnkctad 16vde )endneT €hd aNScobndietr 1Ehe Blaodchkr del 3 {10 a6r a
toner out | et 13-1. An annular elastic nenber 31 intervenes between the
el astic 10 nmenbesndulit didel d cethe2fied andiHehes Itioarer pottt of tee ali3-gumantbuhasd a ho
| a 31 extending in the direction in which the nozzle 11 is inserted into
and renoved froen tthe aadsuktus body The hole 31-1 has a dianeter Gl slightly
smal l er than the dianmeter D2 of the nozzle 11 Wien the nozz | a1 1 ~ s i
nser ted il®n to the tonéraksshekeve. ge mzzile (115 gorneghrd Fo ¢ tOE 4t he
annu | ar al as t i c nmenber 31 due_to hea rel ation between th

di aneters D1 anB°D2°"THi ?”%ug &Favi h )tHQCE tﬁ%rﬂ?@? rqs i gt |§es a

double air-tl ghtwhsltr!égt ur% Eurttn pmelgnt1rée(n0<:zeznnlec@r%to J\:gq ﬁrqgcchqcfrom
the toner conta i ner 92, 'fie annd I £ removes T he

toner depos i tﬁgn&rr] L{-'EY Wztc!ne@ c;onJiuit '1i2_afomp %t(;hgac'ﬂg Jehev@royzégﬁajvé The

el astic nmenber 26 also cleans the nozzle aresu lt, contam nat i

on ascr i bab I a to Fhe 4QR&ks §@BOSi i cl@ds BrhhMREFZdMinddt iing ORVicaked.
FIG 11-2 shows another specific configuration in which the toner out | et

13-1 of thm tonebntoAta 4 tRethe Mras|a 1d | EreetetnerD3ostmE nkr 12,emhi &b itshan t he
length L of one slit 26-a of the elastic nmenber 26 The .
specific formof a toner container applicable to the present invention,
will be described in detail later As shown, a mechan'fsm 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 1s positioned upright with



~~ 4 elastic menber 26 is formed with four slits, as illustrated ' Nhen the
elastic menber 26 is formed ~Nith three or nore slits 26-a, the slits 26-a
are apt zo rise and stop. a g., the hole gf the nozzle 11 when the nozzle
11 is inserted into the toner container 2. The 5 dianeter D3 snuall er than
the length L solves this problem As shown i n FI G 11-3, to prevent the s

Il i is 26-af rcmr i s i ng, use may be nmade of a f I | m32 formed wi th
ahol a32-1havi ngadi ameter D4d sma | 1 ar than the ! ength L of
one sl it 26-a. Thef i | m32i s f i tted to the elastic nmenber 26 with

the center of its hole 32-1 aligning 10 with the center of the toner outlet
13-1. This can be easily done by using a two- si ded adhesive tape. The film

32 may be adheted Lo.fhe, qiLi (e SLTAGe of. Lhe &l astic URIMeLs 26 because

the slits 26-a o? rrfohe upper elastic nenber ose 0 ower

el astic menber @?@%@ .Mh Pam'&%fescteé%% éo%eéh*aﬁum sgnt %éméah#”;m

12-1 and 12-2 and GS 13-1 and 13-2 each show anot her spec | C conf

i gur at i on of |Tsh|¢nptlerherg:ladtbycé)ﬂlta"%célagﬂr@ﬁ@nb'erQg @e@hmu@marﬁsmshpm
the a |l ast i ¢ menber 26 i s i np | enented by a pack i ng i n the form of
ap !l ate or asheeld Bawhe Nheanyerd@Bedy b &theWndutdt 18 and g eat lendsih koC
menber 26 i s aff i xed to the i nner per i phery of the tubu I ar body 13,
as shown '320 i fnlFLp@Be st2ed i mndie kBe dputr 13 0 Thee basttér mpeweri 2phefyrmell t he
same, as shown in FIGS 13-1 and 13-2 If desired, a plurality or' elastic
menbers 26 may whghf$ tittedtioar thé! tsbudearr irsdy |43 rFI GRrel4-astiter oagher1403 show
anot her specific configuration of the t i ght contact enhanc i ng nechan i

sm Usua | | y,Prewentsofey tener Ifré'ﬂ "ealslrt%f ‘t%“ﬂ%ﬁéf‘ercﬁﬁt‘%ﬁ iNeher d9sRit§ sea |
ed by sone sea | i gE means i event the toner froml
oak i ng. Spec fhefsiitéa 1N a?/d'tl'o?l twﬁé” CtSr"’lft"D @fj 5? 19Z3he sHowh 'S EY G

14-1, a shoe t 33t £ % Qéarec%n% t he tqcrAgrmé)m t ogm;tsh%otoner cont ai ner
2. As shovvn in'BI'e }T4 3Nt K" WDYEN €211 Fs press%d 02 Mst°t hE"SRedt’ 33 As

shown i n ﬂ;] AT egle kean%llgta%”F ée§s ?%Stt%‘?ﬁ th@ ﬁbeﬂreﬁ Lhal¥e

pi ercin shee resu S san ed bet ween

the tUbu | ar %Q¥l;31anq'ht QQS%%ZEAS'FQIJEO vnsgpg‘?-&%rn@eltl\/gm u§q'm%ta1r-rhe
above sheet or seal 33 may be formed of rubber, alum num or foam urethane

by way of exanpligeah recess may be forned at the 10 center of the sheet 33
bef orehand, so that the sheet 33 eas i | y breaks when the nozz | a1l 1i s
i nserted i nto the tWHew 4&iransbedy 3o the air scessiendt 4, atIflwdideh tHe i s
schenme that the shoet 33 be f i rml y adhered to the outlet of the

tubul ar body. Tteeshdabderd 13211 yryghe theramdainertheandubukedi hedyals=ssuch
that the tip of the nozzle 11 abuts against the 1~ shoulder 13-1. This wll
further pridnot eF"t‘-’is‘éHEe dBntEcEONTRhRETt RghtAschreaett eFiaih Y Ifg 2 CRARI Smsmay be

IO][TD![ ﬁrere?hgﬂ Fya orceg tloTa‘}he to?\re]r ScE:LHaC(tnlélzIr:% jl%rtm% noqg 1t5hoef Qn%ttegnep outll ‘:Dher y

portion 16, The toner T is carried by the air streamto the connecting
member 24, FIG. 1, via the toner outlet portion 16 and toner conduit
12 and then introduced into the casing 4 via the toner inlet 23. At

20 this instant, only air flows out via the filter 25 The atr pump 10
stops operating on the elapse of a preselected period of time. Such
a procedure is effected every time the toner content of the developer
D existing in the developing section 1 becomes short, thereby
confining the toner content in a preselected range

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



body, i n wh i ch case the undu | at i on structure wi | | be rece i ved

n the toner conduit. Further, a screw nmechanismfor connection nay be 20
provided on the tubular body and nozzle The screw of the tubular body also
allows a cap for sealing the opening of the tubular body to be f i tted
thereto. For th i s purpose, the cap shou | d, of course, be provided with
a screw nechani sm The toner conta i nor of the present i nvent i on wi | |
be descr i bed '?5 nore spec i f i cal I ywi threference to F I GS
15-1 and 15-2 As shown, 26 the toner conta ~ ner 2 i nc L udes at | east
a nouth or toner out | et por ~i on 50, a bottom51, and a s i de wa |

52 connec t i ng the nouth 50 and botom 51 The nouth 50 has a sect i on
5G1 havi ng amx i numd i aneter sma | | er than the nmaxinum di aneter
of the bottom 51'alrfRodgh su@%‘ta%bnﬁ"gﬁ%\'t%‘orF'ie§e'h*(?t 4"erricieélﬁ"eateéer?ér ally,
t herefore, the S|de mall 51 has I ameter sequent i reas i ng
at | east i n d9pBrica' Giies90ee aﬂ“ﬁfal? N Shg+t- héhweﬁw‘sé nogé 6“? as
ustrated. The shape of the botton151 shape, he t aner
container 2 ar & Bpefi Y CHBTCEVEST °°ﬁ§ a%t'mg%sw%ffwh Fo2Teba L i ons

The toner Cont%e al$le ‘Pi?r# 04 gara??ﬁrll %%eg{her O IBY, 49 RIS+ Tnfizl%”ed

vertically or I zont al as desir et ecause of the toner rep

I ng systemus 1' DG RRtfnd the Suf RAM or{s ﬁ]G RihaC el mhy 68 hd|MEw WeNfo il dCas
position of the container with its nouth facing downward is nat ural and nos
t effect i ve desipgathe gr avi ty s tandpoi nt. To stab |l y d i schar-~e
the toner with an air streamvia the nouth facing dowward and to mnimze
t he anount of residualn toehet Ospeilfe t bidw thetemnt adtheshownt itBe ekbeoti ve
to incline the smaller dianeter portion 52-1 of the side wall 52 relative
to the section &Otdindr ttrelfout foroed wibulkes hpbrst dneofprSthnefhdail i gery andpart |
cul ar | y des i rab | a when the toner conta i ner is soft and easy to

sl acken. The angleecthelsefarerir férd snilthey! adi sireeyr aporody oreshpianednid ¢rtee
section 50-1 of the nmout h 50 shoul d preferably be, but not | invited to,
about 45 dBgred® ltof@bdarerodededdess h"cf-‘rcé BreonBe Hsky taBaittoBe" Ffegreds to
about 90 degree In FlG'1%§ iplthe ang g 8 of the sma 1 | er dii aneter
por t i on 52- 1 7 Wi kephesy Bdsﬂ?” ?‘6‘8 tPr?”r—'il 'G. P8 VZ A Bhretqgri ™

di aneter portio 52 2 S abo egrees_at. one s
i de and an ang/IKll Sf”@ 5% t%egtone Contf)mﬁe Vr'éetshea H{ h%e og 96% |a‘d1e£‘l IS

to be noted thaf, such, %héWon@F xfi Be er@F.BJ tQOtLte He&ﬂogﬂﬁsswmh%ﬁ% Qe be
formed over the en ~ 1 re s i e soxt toner conta i her ava
i I ab |l a 'Nitddert bg: REESSR i nvent i on i ncl udes at Geas't a ~ | ex
i b1l a sack or toner s to ~ng port i onand ar i a ~ d nouth or toner
outl et poribi on, as statedsediowsednothe spekifiis Hesi gratedpbyiddiederef ehence

nuneral 2a in FIGS. 16-1 and 10-3, 1:. a to be noted that the sof t tor_er
cont ai ner of theleeSQWWEieWV@mm¢Wbr may ever. be one whose sac:c is
partly flexible and partl:r rigid. The nouth expected to mate with tY:e

mating portion havi ngﬂﬁﬁhélm’ SYFBHL Hgs &t ae@@PPYMCE| Araghowid! ‘tﬂﬁéf‘e'?%asf‘d be
formed of a rel { vel ; E gid natﬁrlal The so;t toner con~a~ner

de~crrrabl e due Lb'daﬁ”w Sdere iRt BAUCGOAS ThéP At tner @ntaings ?tsTba une
sequentially reggced\b SUCtIR r _sequ ntlaliy ,ncreaseg Qy % for
the soft toner G0N aﬂﬁ 1 ehe " RRIPES S géuhéﬁ SHeEBaPI F&r° 18t e?%ato t he
shape of tﬂp cont ai el %ﬂkkgduj ;h alr Advant ages achi evable with the sort
toner container are aé Before the toner container is packed with
toner, the sack o. thﬁeﬂQ@%é&WﬁﬂlQﬁﬁmQﬁa%Hhﬁbanﬁ¥@lh%58¥&ﬂH§P@Q,smﬂﬁon
reduced in vol ume Thi s a ows ami ni mumof ai r toex i st

bet ween toner papétdm i hhis tdxréeppedc:ﬁ MMeanbopnep | ertoteSbpursucansh sdaer ef ore
causes the toner tor api d1l y si nki nthe toner contoi her As ar
esu | t, the tota dhopack susigion purpelld istsedueedetasxh tonttaner kahtairen ascr
i bab I atotoner i sm ni m zed The toner conta i her i s protec ted f
rem damage ascr 2i addhlihe devebemshgckestaen li npact sitdusiergndetddvée ytheoteretiser
In addition, the storage and transport of such a toner container does not
need a shotk absefbd mgr fatet feye \wAl hsWoUPd linckersewest’s Hir't#rt |24 ter
the soft toner conta i ner has been enpt i ed and renoved fromthe

apparatus body, i t can be fo |l ded up i n an extrenme | y 5 conpact
configuration. The user can therefore easily handle the toner conta i ner
and can even send i t by mai | for a recyc | i ng purpose For a
transportat i on conpany, the | i ghtwe i ght, fo |l ded toner conta i ner

is easy to transport, flexible and therefore easy to handle, and is
prevented from bei ng scratched or otherw se damaged. This is 10 successful
to reduce the transportation cost of enpty toner



containers. A toner producing industry al so achieves cost reduction because
the toner container is reusable In addition, we experinentally confirnmed
that the residual toner and other contam Rant s coul d be renoved nore easily
fromthe flexible toner 15 container than fromthe hard toner container.
The sack and nmouth of the soft toner container should preferab f y be
produced i ndependent | y and then connected together fromthe production
standpoint, as stated earlier. The f | ex i b |l a sack may be f orned of a
sheet of po I yester, 20 polyethyl ene, polyurethane, polypropyl ene or nylon
resin or paper wi th or wi thout a | ayer of another mater i a | or even
pope r coated wi th resin. Wien the sack is inplenented as two resin

| ayers, the inner | ayer and outer | ayer shou | d referab+ be forned
of po | yethy tesmetorelyi miTher syeidicn rae Iy 5istsr € Eortﬁ?rr HnP éf%erté’é‘Fh,
respectively This 25 k i nd of sack does not eas i | %hbrf%k en suP
jected to, e, gonfa'predsandede!iver it tAde VeI W BISEChER et i-8F° Y bé
provided with an alum num | ayer by _vgpor deposition_or may. contain an
antistatic agedt’to Sop® With'&taty cg}gel SEPFTTEREY Hihis ltcﬁ‘egf(?léeeﬂ bl e

mat eri al may have, any detzi retj t hi ctknness, t he thickness should preferably be
bet ween about 30M-ATahd 805 °%968°="m nore preferably between about 80 ~. m
and about 150 Vim Anp, exgesginel Y Lhigk {d-exkblg;smiberdnal susaubd olad Isot o
achi eve the above advantages derived =nom flexibility while an excessively
thin flexible materiale aoyl , Paws -kl SoPHY kiveAo Rasked Avi dnawhhent ues 30

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

t oner contai ner;,@f  ddica BLAS @BLy BOVRNG hHB dBYynEtErnbe trnethavetarsatkitand a
mout h prepared separately and renovably connected together. Again, it is
preferabl e to igzpliepetd tihettheeasingcal. | yAdhesboh epirdiltgronveyis gorged in

t hreaded engagenent or insertion. For this purpose, at |east the opening of
t he sack shcul dther éferralpkeyidferf opfretheorasingeBat i Veldg ! t Hrdk seF9'eRi %fe‘s
material. The sack is formed with an oper_ing to which the uth is to be
fitted. TaOprochssetidredsackhe auplafr aidet§” G prEcBeYprepaY é8° BEFSrEhad to
forma presel ected shape_may be adhered by, .e.9., _heat sealing. .
Al ternatively, el t4Re £9 S0P ed5tat &4 &Fg‘? sﬁ'selpééf’%ﬂ' fs}"%ﬁ']m Sibs, 30 £°

a group o

pl astics, a seanl ess sack be forned by extrusi 1% onhbcShoml d be
noted that the ROt PUivert gg%tsé‘lcﬁé?" 5t 9‘? ﬁﬁ %r e%d; tgéhﬁ\r;gd@\%{]g% r?h%/ %@e%g be

one whose sack Lg, Rard ¥o bk SXLRIB. ARoPANELY 2Otk «8% SIRkadk gari | erhe The
mouth or toner outlet portion may be forned of pol yethyl ene, pol ypropyl ene
or simlar plastiGsepy +IBs 8k i s\WaihhEcdeler JAHt divieSop @lgadect Bdry 1 by gihd othe s
material should preferably be identical with or at least simlar to the
material ofs t hetsagKchbmdardes-2 o fiacidsiitad, e theimimpgbodih€0t arxlildare bpdye
constituting the nouth is generally made up of a mating portion. capable of
mating with, e.gectittheineag! ee aditeatfy t¢dnngoipalr ticomatin @defi wi BPytn thhe
openi ng of the sack. Each of the two portions may have a particul ar inside
di aneter and a patdrimediany sf riet tareri serdecbridahce Pl tivut #e v Ut PorPR 20
assi gned thereto. :30 FIG 16-1 shows a specij f'\c configuration oft.t he
mout h i ncl udi ngcan waf T ired epbivt TEetAcaaeEaviant th iy Wﬁf’&ﬁ%%“é%%,m{‘he
mating portion A has an inside dianeter x greater than the inside dianeter
y of the fitting PbrirolP B TRY G Bt %cont act enhanci ng mechani sm st at ed
earlier is_provided up to the shoulde hi r i oo
appl i cabl ezo?o the har ”ttg\?eall‘]m&’(%nstu&i“hoe{ ?%tfe%deti‘fsrstteo&‘gptcﬁé&rrg?iﬁzgmpéor?ti on and

fitting portion of : | 3 RLo RQAY BV PE PR | | v OUREHhehds beasaparab | a
from each ot her a%ﬁ Sltl"gg‘%:ng%pgur ation szal | ows tnhe gl avsti c nmenber or simlar

tight contact 10.gphanReking FEChaRhsRUES Hetrrsis ynardeahged tubet Ae afathieng
portion and allows the separable portions to be individually replaced when
damaged. 'Nh i Io@ptdD bnd teartoher deneu vt i2-thfermbhte ide hiresy rasssage of hie
screar structure, air-tightness is essential when the two portions are
connect ed t oget harl i LeryToaksagd shheld Arefersblngbporhosed ors Besmet @ l{ UbRF | ar
body to the sack, it is preferable to use, e.g., heat or ultrasonic ve in
order to peeventpasisibfe.omlheakisngafiom ehly $aek W LD Gheeres ‘stHBGBW%F?pg%fi c
configuration of the fitting portion B for achieving sure fitting As shown,
the fitting portion B has a ship-like cross-section that 20 is superior to
the circular cross-section fromthe above-stated standpoint. F 1 G 16-3

shows a spec i f i cdevi cefor al | owi ngthe ai r str eamto eas i
| y de |l i ver the toner fromthe toner conta i ner. As shown, the open
port i on of the sack 2a i s f i tted on the f i tt i ng port i on B of the
~?5 nouth The open portion of the sack 2a includes a porticn D having 031

a surface substant i al | y paral |I al tothe sur f ace ofi the f i tt i

oy



B, so that the toner eas i | y gathers at the port i on O and can be stab

y delivered. The portion D has substantially the same length as the fitting
portion B although it is open to choice 5;ghe above structures are
simlarly applicable to the hard toner container, As showmmi n FI G 17, a
f 1 ange Emay rad i al | y extend out fromthe position of the tubular
body bet~rveen the mating portion and the fitting portion substantially
perpendi cularly 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 In addi t i on, the f | ange Ea |l | ows
the conta i ner to be easi I ypackedwi th the toner wi thi is nouth

fac i ng upward Th p i ed tao the hard. t er

cont ai ner al so. OfgﬁALG’ s"Hco e'toﬁei: ‘ﬁo”% 1% %haé‘ds%?( SRC e BB ﬁoqgv i%'ded w i
th a wi ndow or snlen% Ar pressure adj usting neans 31 which passes only air
t her et hr ough. 'SHER“tHe b 1 ow systemor the conb i ned b I ow and suct i

on system [ s used for, Lonet LeRi 1€} AIIERL e RYERIP AL [ bePWoOUL Of

the sack 2a vi a the wi e al nost |

Iomi t | ess liy 40 RRY sleeﬁpontii@oﬁae% p%ap@@d tmaesrh%by 3&%#9%:)@%@954 zes
the discharge and rep | en i shnent of the toner Further, the toner i s apt

to cohere gue tgotikerspadsi ORe @hate2 trdRehg GANHAI wceaoém_eéh tiRear@ofHeai ner
2 is stored over a long time The wi ndow 31 obviates this kind of occurrence

al so ' ?7 Mor eovedsingh®&n stbles tthaeroneoriua of nee t2ner soptciked wahdtdontoner, a
ir ;30 i nsi de the conta i nor 2 adequate | y f | ows out v i a the vv
i ndow 31 Th i &taolthe dekivehe seohin 3o thdutnmmpRessnbei tof fAiir €ed iemt | y
packed wi th toner and protects the conta i nor 2 fromdanage i n a | ow

t enper at ure envthe rdsideert spRéi i oW 3 lth@r apf esligite tely (St sARtirEans day be
inplemented 5 by the conb i nat i on ef a i Imfornmed of porous f | uor i
ne-conta i nod f&44iZas ginestqnem and C%{Tve§§/r1'tthé? the dgvgdoging, seﬁéb%rr‘ Zaht? a th

i ta | i h nd 30 t d d t

Iof r]t Lrg ?onlépr Loﬁ}f‘%ldﬁlﬂ‘??vyn’lﬁf% %%Ig naryer ﬁ{“quh@"?oﬁera%pl g?\: ;ﬁi ngoglysltgrr;

and the rrputh fac ' 8hé‘p§’u‘|@rtgo s 9\? ‘Q@mﬁ. -Egg 1§38 8rabd Yghe ) g Lreans
app 1°¢ t he t

i ssim ar | I Ca oner ont al ner . arl ous

modi ficati 0”5 Ofcoﬁ*h%ltl 0Reh £ONab NG i R+ RELR Qﬁé&ear\’éﬂ PQté*h%n PGS the
invention will be described hereinafter F 1 G 19-1 shows a toner conta i
nor i nc | ud i p0go BOSANEEHEHMRPE fromo®dy accurate toner replenishment
A specific form of the toner container in accordance with the
13 present invention is implemented by a flexible sack and a mouth or
toner outlet portion affixed thereto  The sack is deformable due to
air pressure in such a manner as to reduce its volume  When the above
suction system is applied to this kind of toner container, it is likely
that portions of the inner periphery of the flexible sack facing each
20 other closely contact and obstruct the delivery of the toner
However, a series of exper iments showed that the flexible sack is free
from such a problem. Specifically, when the air sucking means starts
operating, it first sucks the center portion of the container and

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

toner gathers on the inner periphery of the container while forming

[N
(91}



adjoining a portion of the sack 2a connected to the nouth 13 FIG 15 19-2
shows a toner container including a plurality of squeezed port i ons 53
formed i n the s i de of the sack 2a. The or each squeezed portion 53
prevents the wei ght of the toner above ithfronlbeing transfer red to the
nmouth 13 and thereby prevents the toner ado i ni ng the nouth 13 from

coher i ngwhi | astoppi ngrel at i vel y | arge masses of 20 toner
Consequent | y, the toner condu i t 12 and toner out | et are prevented
from being stopped by the toner. F 1 G 20 shows an enve | ope- | i ke
toner contai nor i np | enented by two f 1 ex i b1l amter i al s hav i
ng substant i al | y the sanme shape. The two f | ex i bl a mater i al s
are connected by heat sea | i ng except for the end '?5 for form ng the

toner out | eta wmrdetderha henteout s tise futtied is porttheusdonere wablurf éhe As
shown in FIG 21-1 or 21-2, a hanging portion 56 forned wi th a hol a 55
may be formed &entheepsesemton! tmgef@mme i ygeform of Jegssaeks 2. the toner

Al ternatively, as shown in FIG 21-3, a knob 57 may be formed on the side
of the sack 2aloTAEPR dJrar E%t'@r‘ﬁérpeghab\m FoFFes C?ftir otPa%- 2 haly 6é

57 he | d by haRGER o 48 8+%vé”ﬁ be Vot ceoger B oh e GO AEF 2 from
falling down when ther anp '”ngg toner i ni ng herqllnbl s,_short

re l.n
addi ti on, the hanging por Ofnl i APRS ALY 57 Fact It 5T S§8°F h'ebegd"n'\}:@yance

of .the toner -cqRFidIEs 2, PARKEd, W D 10,4ONEY, < The, sagkn2aadha he, toper

coma i ner 2 may be forned of a transparent or substantl ally transparent

material to al lQwsa ReFSORFLP Ragidywaeler Mg id Ne AMUNLNRf LI QR.FR the
remaining in the container 2 or the tinme for replacing the container 12. 5

" 15 F I G 22 tshemsoaddianer akdbaidevd1Rbiddséctienlt sfdthe BRow &y Saask 42
formed by the heat sea |l i ngof pIl ast i cf i I ms. FI1 G 23 shows a
toner conta i rfer #4e twheseesack i 42 mesnd, otecbrdf ngdpertehasi ngnsoteel Wegr ee of
hardness and rigidity like a mlk pack. Further, FIG 24 shows a toner
conta i n& 40 thengldw mdstiemngxeepsatdk 4Be caoldst eamt of Ypebsictasechdop, e. g. , a
spr i ng 20 such that it tends to roll up. Wen the container shown in FIG
24 runs out of toner,!nithe egmtd ned sdsieem wheﬂstf@mcﬁegn Piﬂéﬁ’lé9 igrrPecabrbe
easily collect ed F ner .conta i

ner 40 s i mi * %ch"ts %%Eg'?edﬁé?ang%?ﬁl EhéP Yt %?ﬂn%g”ellr o‘itle pq:{?‘lé%mtcﬁe

t oner cont ai ner, ">5 ZZZ} 1Qas a §ack ﬁrgw de % mth a rec tan a?]r bottom One

or two sides fe 195 'Sack dre" b?/l ra%uma?ng S ° edetsoss Wan 90

degr ees re | ata\ r. yr?fﬁ)t ?IF]J :‘?ggéreggn'l!a qur Qf v‘?gntaqbum]t l@'E 1l%0dyEveI|h9netnoﬂ%r

conta i ner 40 wi
15 toner stays in the vicinity of the hole 15 in the form of a mass, air

sent into the toner container 2 loosens it and prevents it from
stopping the hole 15 Even cohered part of the toner is loosened and
separates into particles. The suction pump 30 sucks such toner and
delivers it to the developing section 1 via the toner conduit 12
20 In the above combined system, the air pump 10, suction pump
30, nozzle 1, toner conduit 12 and air conduit 14 constitute the toner
delivering means. Specifically, the wall 17 of the nozzle 11 is
received in the mouth 13 of the toner container 2 while the toner
outlet portion 18, suction pump 30 and connecting.memben-24 are

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

8
n



configuration has desirable volune efficiency. Wien an image form ng
apparatus repeats inage formation wi th 5 the soft toner con to 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 | vy d 3 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 neans hereinafter) 10 Specifically, the toner container 40 shown
in FIG 25-1 includes position preserving neans 48 surroundi ng a sack 49
The position preserv i ng neans 48 may be f ornmed of re | at i ve |l y hard
pl ast i cs, paper or a conb i nat i on thereof and may have any des i red
shape and structure so long as it can achi eve the expected function. 15 Wh
i | a the pos bléwisyshepreserhe isuag omeapsted8 showhave nifd t@Gne25pdsshas a
box-1i ke configuration surrounding the sack 49, such a configuration is
only illustratcvefiEueed 258s 2hstmerscal Ivodisf ipasitos of THee qeokided dysdem
preserv i ng neans hav i ng s i x surfaces As shown, the surfaces of the
pos i t i on presaments ifakbmred 4T cexekpitoryr deheesr face, 20 | abel ed a,
for supporting the mputh are hol ed except for their edge portions. If
desired, the position"pri@8er ¢PRLR INEanS %ﬁ?rgﬁmFﬁﬁﬁéﬂgﬁt%ﬁsagté”%ﬁﬁk°$iIIed
with air. Also, . posi tion preserving neans may, be ar ranged i _n the
moparat s 4 e Yith A SRAHE Rtk €8 B e NE T st She S BRo AT T el G 17,

t he hanging portiaqn shown.in Fl G 21-1 or 21-2 or. 3~ the kpob 57 shown in
FIG 21-3 Furt ﬁcgr ,ODet hcgesﬁg)'s?etdi ownacéprd;—egé?e\’/ﬁ[ nbn nﬁ%lﬁél%%yg%ethe maab? eerrtlz,c’r?t”trad as

an adher i ng nREP&Lishihg IRAANR $He I pdedlnd B0 RAB|dd, ON +Of; st henBRAGK, and
adhered to a presel ect edg portion o. the apparatus The soft toner container

supported by thgpahaiee peSiahl WthRF 6&REY dep18n MBARS sTBYedE AIISPLFied or
stored a | one, depend i ng on the structure of the position preserving
means. Genera ltekhyicad schblds €ontsad fFonNehe Sbralt donta preefiesabf dng/thetpreked w
i th as great amount of toner as possible because such a toner container 10
can be efi0i c doneatnelr i |dedredhoroner aarsporabée targthdete fthewd jedie oliser to
obta i n a great nunber of copies with a m ninmum frequency of repl acenent
However, show Iprdsetie ingpeliopont aa intgker bevphckddcan ibet Wset adroess iinve
amoun t of toner, the advantages of the toner replenishing systemo. the
present inventi®PWRAR @"be il FiteaItoned wehr €ve. Vill YRedestidbet &d Beid6ri es
of experinents to deternmina a nmount of toner, to be effect i ve | packed
i n a toner corts§9% "} r%@ﬁ“%gaf%FOWﬁf%i ﬁércﬂﬂas"fgﬁ%risr‘?edb%mf’ﬁ”%/%e
toner replenishing system Assune that the packin ensi of, t he t oner
container is pf%ﬁ%8e§w§§n¥fgv %ﬁﬁpﬁﬁg“ﬁerbﬁ y(bhegﬁ%Féﬁ%%%ﬁah'éﬁ in a fresh

toner container 20 byryen@ ARG 14 deY ofCtHe)orQbethEeRPIE Ind1Ghes dNGeEXPET |
ments showed t hat when the pack i ng dens i ty was 0. 7 g/cm- or | ess,

toner cou | d be tshab dtoyidepbeNicrnest far 081 bORRKe €MLA Nt Vet hBHe It be
hard or soft, at all tinmes and left in the container only in a m ninmm

anount. |t shouhditheimotess thatbutl e pbotieh ¢aabenios Margngystiennod | ohbete
present '"?5 1 nvent i oni s pract i cab |l a even wi th o ther pack i ng
dens i t i es, mattee. [Thiheind:Fsmpabkis remgedenstive pfahelzharagignttshou |
d be regarded as the nost des i rab | a packing density.

function of the previously described mouth connectable to one end of

20 the toner delivering means. [n this sense, the elongate matter

should only be a relatively thin cofumnar or tubular matter and is

not |imited to the toner delivering means of the toner reolenishing

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



On the other hand, when toner i st eft at a hot env i ronnent over a |ong
period of time, it is apt to formnasses. To determne the 5 cause of this
occurrence, we conducted two different serjies of experinments, as foll ows.
Experiment 1 There were prepared a cyllndP4caI columar gl ass bottle
having a dianeter of 63.5 mm, a height of 135 nn1and a capacity of 10 250
cc and including a nouth, and three cubic, soft containers inplenented by
100 ,u mthick flexible sheets consisting of po |l yethy i one and ny i on.
To produce each sof t conta i nor, a sack formed by wel ding the above
sheets and a rigid nmouth nenber fornmed of po | yethy |I one and hav i ng a d
i ameter of 14 mmwere we | ded together 15 Each soft conta i nor had a
square bottom whose one s i de was 100 mm | ong. The bottle and soft
cont ai ners eachaverferpatked,f lieRidl evervnl a t enperat drreirérvont omeentusewiayh 100
g of color toner available fromRi coh Go. , Ltd. having a relatively | ow
mel ti ng poi nt, be rade, of phll oyttt ard, Perypereat vne, ob | adtdut e89 tFhehtibe tatk a and
soft conta i ners each ?0 were then seal ed by caps. Specifically, air

i nsi de each sof¥ éUWﬂéfn@%“ﬂa@r§b¢ﬁe@abyfvacuun1of 150 rrnHg by use of a
nozzl e having a | th of 60 Mmand a d i ameter of 5 nm The nozz | a was
i np | enmented by a %@6 YPEsh CPPT%‘é‘lerfodrfr?éoc‘réﬁerbtofr(‘)‘{f@té?'hl'ﬁFE%"sacefFéezle After
each soft gonta [ r.had been adjusted.to ack dens i ty
by the " 955 suc T . HHE Foikad neo TS GOt BYS wiedh LTI RSRe] "‘ﬁ‘é e Ty o
the conta i nor ecaus.se[ ofa, d&ée arllleg rbgtlde!aw dl ng heheang}ﬁlpatm tw%ngﬁer( g) by
t he vol une or’ %he cont aj ner- ¢ osed b r&o eter mne {he vofume of

the conta i nerisga Har@dorstf{ h ;Q ﬁcﬁnﬂec*&efaetg%teandzz“@rorv‘@ﬁe RHR& 'ou@le‘&’at er,
and the resu | t i ng change i eve | he surface of the wa ter

was measured. 5 g% {h&i APONE <RE %%@H%&@@l%%% Betdd 6y e en@)aM th a
packi ng density of 0 4, one soft container (sanple b) wth a packing dens
ty of 0 4, anotfiebe $0b!i2@NE &ol tHiCibdvE WAl rdpCanidhind By StepaGihadi i MEhLAENS |
ty of 0. 54 and another soft conta i ner (sanp | a ~wi th a pack i ng
density ofi00. 63t weas: paepafedhe tMowhtdmpaboner raahes @sthhengst ohedoat (€10 a
tenperature of 50C was determ ned ~roith each of the four sanples ~d To
determ ne a degr eecvifdedokidd theonrevig9s by desgripdd <hgrantandstds funahi ekt al
meshes were stacked 2 g of toner was put on the 149 m nesh and passed

t hrough the nesh stac@@%ﬁe3be§eaerndgp'teo*ﬁe'a*gu%vetﬁ%ésmm‘é s&re%he?e‘ed
toner left. The anmounts of residual toner each é ﬁ% P

a press | ected ¥GAstUR "Hndotheor at"ei U 8 e LF %’Tg‘f‘ﬁé“etc@% m ?”‘1 ng
products to the?tota I annunt of toner was. de er%% ged to q thecgegﬁee of

cokes i on (3'a Pt & P RS t hed 'aelt d8¢ B1e&s SPGB "Eet%Er M ned

by the abqye prQPe%@HwEer{e@ﬂ‘l?lerV\@an Lpe o&@rmlﬁe Rieifly dor€ion B9HncCRRIA nET S

cause 20 the degree of on to change | a wi thout regard to
the durat i on ofpisheragesy Byr£QRL faSt v i diker Buags be@f(ttlhetQ{aymlﬁm@wauses
its toner to cohere in a short period of tine and es the measurenent

i npossi bl e The safulaeditdai sreastubal & bodndr bcxsebd tostédhghtd whexpanadi dust ng
storage 'Z5

by

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 tec make surface—to—surface
contact with, e.g., the nozzle or formed of a material and sized to
implement such contact This is successful to stably hold the
tubular body and nozzle in engagement as tightly as possible The
tubular body should preferably be cylindrical from the standpoint of

manual mating

[ S
(@1}



: 38 Experinment 2 There were prepared three glass bottles identical with the
g | ass bott | a of Exper i nment 1 and three soft contai ners i dent i ca
| wi th the sort containers of Experinment 1. The glass bottles and soft
contai ners each were packed with 108 g of toner to a packing density of 0.4
by the sane nethod as in Experinent 1. Thereafter, all the sanp | es were
sea | ed,w. i th caps., Such t kK.i nds of sanp | es were s Cored at
tenpera?wuh\rgéls“bjf %%Pfﬁ%%é’%é ﬁ%ql‘a‘rdl'ofﬁe’*rs t8 et eFpideRe 1R trgrebes s oh states
of tonertonFhe scohesi agpPrstates Werevereasiteecthaby Rened r abdenndd as prescri bed
by JI'S (Japanese Ladust pial.Stal $)..K-2207, i.e , by dro i ng a need |
a onto ap]prese | elg‘?lgg g%r%lunv?koggtaorgge%a after esonfbrsa“é’é%% pa°§E‘)t‘C(’)n d‘é‘?e?n‘i ne
t he degr 880t H56R2THat STPBARThedth Ketoveblpenetratai crgtsheal sodpeescri bed
by JIS Kad2267, a acareml lsesr vl wort @i Gabeseaclowsr degrge of pepefration lo
FIG 27 plots Lgea,ra%susletns,g& lexperi ments conducted at the tenperature of
50C. G SPHSt eriSRE®ENd dot § cOrTespofidto the*§l asstweEte esoand
sof t contwlaees, thespeotivellyy Asicked ddaeigrch BSS B0t tndea@Ss hoNEImestarts
coher i #g.90.{he,a | @pse.af 40 ur.s s i nce the start of the exper
i nvent and coileérlg’rs1 farﬂrgmgoeélnéégelﬁggré $PEY Phan°t SRET 26 stRFFetF 93t Y he sof t
cont ai net¥Fn 120 hours. This tendency was al so found at the tenperatures
of 40C and 45C As %tlglz ed above, when a gli flsq thtIeLpack d with toner and

I 110 e Qr g e \é}h

| renan Ssys.ems are ay macdin ve .
seal ed was stor€d at'a hi gh Yerrperature, e toner seqtentl fy coheres w i

th the a {,apge Qbytadd M JIN LnS nbz 5P ESUTED (| Yo bRCAUSE mahen a i 1 ' 25
i nsi dethe gl ass bott I a expands due to the r i se of tenperature,

1 3~) pressyd @obNS deed heeboiddiar rice9sakecause «hie whnaerinperisphes y of the
bottle is inplenmented by a hard materi al and cannot absorb the expansion,
causi ng t hebdlanedodlyOi rc@helie tohbit SoRByi to6cC the vt | svHak i @g :iofdbutiener conta i
net when i t expands due to tenperature a | evat i on to 5 the maxi num
capacity stratctgamnot be a' osorbed by flexibility In light of the above, the
sack of the soft toner container may be prov i ded wi th the rQrey i ous |
y stated pressut® i&depasttiiaing fedns. tomgarterf PO AEsSYG AT ©F the
count er neasure, we experinentally determ ned conditjons capabl e of causing
a ni ni nunPBEsToNEN 28 iGrediatn-nere |4 vty A sesnbarneed ¥ Eﬁﬁ@?écadigpi te
tenperature el evation. Assume that the soft toner, container _has a maximm
capacity GRECSSthat thé foner packed T'h the conta i’ net=odclp © es a capac
Ity of Cgper..afleh §RAnktindPoraBA d:hale dudy ik, AEYRd, €S A CaRac | ty Ca
i ri nthe seal ed conta i net Then, the above occurrence was

successf ulnbyz phvdated tnbepat Be at pRERKd poCONLAIWRST e YRS, Packedsydddh the toner

in the following condition. (Crax) - ( (Coner) ~- (Cai r) } J 0. 1x (Ca
i r) (1 ) obstructs stable toner discharge and thereby increases the amount of

resicdual toner to be left .in “the container and because the toner

contaminates the inside of the apparatus In 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

imp{ements the processed tubular tody as distinguished froma simple

tubular body This mechanism is similarly applicable to the

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

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

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



| t i s to be noted that the max i numcapac i ty of the toner 20 conta

net refers to a capac i ty wh i ch the conta i net has when expanded to its
maxi mum si ze The capacity of the toner container can be easily nmeasured in
terms of a change in the anpbunt of water in which the conta i net i s sunk
The capac i ty wh i ch ai r occupi esr efer s to the sumof the capac i
ty of ai r present between tenet part i ¢ ( es packed i n '?5 the

contai ner and the volunme of a space where the toner is absent G This
capacity is calculated by subtracting the capacity occupied by the toner
fromthe total capacity of the seal ed container The capacity occupi ed by
the toner is calculated by dividing the ~, veight of the toner by the true

specific gravity, Qﬁetéﬁtérﬁ?@?rt#}e %egmlgpoivseprr&ihe@toni t}‘%n]p&'ger) er i?pgezly may be

regarded as a marg I n o a space agal nst the variation of pressu In the

toner containepsagerthabhe dyt&nperat uhe Bhevat Fone spaci ficahl onthe
variation of pressure and that of vo | unme ascr i bob | ato the var i at i

on of tenperatuysgddin, tiethOrORdCaNt &f RGE i ayde €er he@dnf &l he Elpeef PV T
= constant 10 where P, V and T respect i ve | y denote pressure, vo | urge,
and abso | uteibtetheenatdireprcMidedivass daubles ssedture.t he previously

descri bed experinents are considered to belong to a systemin which vol une
V is constiant. Assunéht Haghtachetamstértaht yeseadhedi gl asld botiese hag mare
constant volune, and that the tenperature and pressure are 15 respect i ve
| y 20C and P1sggcitfieat!y ofetisf apawetiomghahd t50C aanenge2 (mebtientiyyulat t he
time of storage. Then, there holds an equation of P2/P1 - 1.102. Likew se,
i f the maxi num°P erature and nmaxi num pressure are 40C and P3, then there

ho | ds an equat i on,of P3/P1 = 1. 068 That i_ s, tenperature | ,evat i on
causes a i r i ns i ggetaﬂés{b‘:r'n@?mbc%n‘f'afpf’s?fgr‘”fﬁetté‘gﬁg%pﬁ% 52 HEStYREF | the
pressure r i s 10" 0C. . Pr ¥, .therefore, the toner i s
caused to coher%gcﬁ%n'%%t%sg?eae%e%psgrré?eudiragweﬁag?/ﬂaetrr%e g%dﬁ%'r ed's'su‘};hee E?aes\r}é ion

ascribabl g thergho. . QRod RepRLARLL AR, 14 REd 39T 1n LONEN CON 2l NAKS . 2N 8:

considered to belong to a systemi'n which pressure P is constant Pressure

'35 1 ns i de tlae LONRErfmla imdter i £f hesdfet B 4i0PBE mR4ble Statkr NG iisn the
conta i ner 41 nmost when tenperature i s 50C, as determ ned by the prev

i ous | y statedaekpeb dausenihe. toHaeref 0s£k. | Fdr teimpeeatudeendy e 4&6: aff t he t
i me of pack i ng and 50C (max i nmum) at the t i ne of storage, then the
toner can be priewemeédufatbame oherinntrr~dvege pressure faltt heAc oot aporege,
remains 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.
tn 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 1s made of highly
flexible sponge which is apt to make the insertion of, e. g., thenozzle
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 1s mated with,



5 constant over the tenperature d i fference of 30C. Spec i f i cal I vy,
assum ng that pressure Pi ns i de the toner conta i ner i s constant, and
that tenperature and vo | unme are respectyj ve | y 20C and V1 a t the t i
me of pack i ng and 50C and V2 (max i num) at the t i ne of storage, then
there holds an equation of V2/Vl1 = 1.102. It follows that if the volume 10
of the container where air is absent is about 1/10 tinmes the volune of air
existing in the container, then pressure elevation ascribable to
tenperature el evation has no influence on the toner and prevents the toner
fromcoher i ng. Therefore, the val ue of 0 1 i nc | udedi n the relation
(1) refers to 1/10 1~ Further, it was experinentally determ ned that the

present invention vvas closely related to the |owtenperature fixing ability
of toner that EsEth&"s ALEF Ifal “hnt ¥ C?fﬁé‘F’écet“E?”%‘t”Pd“th‘a’t‘dﬁ‘e?‘SI@o?eréfﬁérrpl e,

assune toner VI n flow start terrperat ich_the tagner ts or
softens is as gé ABS 85" ¢ T]T PrEdHE LJCrlncr 2790 fI Bk ﬁﬁer?tvﬁPe fi
X 1 ng ab i | The ree of _cohes toner was
found to depenc‘z’fh 'Yt qu 'of exart’glner'sc'd’r? 5€er?e'r"qr?otrh8 stﬁhjésnofjtge delreé of

cohesion of ot *Hn%bérorb%r aRd COREE €8s MG £aS{ | e BYoGQRE M @S, %ﬁ)(')fﬂg" '

af | owstart tenperature of 105C or above depended on t he toner
container 4ittlg.Th sgdbddveesnce 2btpresunab!y « J@lreetz%eto the fact that
toner ~rrith a | ow tenperature fixing abiTity coheres nore easily than
ot her toner The toneRe€oMiagitoIGSOfioth@nPrnesEnthd  Ns&NE memidy IM8Yrnedt Or e
any k i nd of toner app | t cab | ato an a | ectropho tograph i ¢ i nage
forms ng processthawg.slita Uhénterngetichg et othepecorer a thaoedeningt e theent
type toper wn I Ch I s magne t i ¢ or nonnmagne t i ¢ The toner cons i s is
of, a a, s tyrtupnéan ésdt. gonpltyésnerthe egight oronseet ehbandinadeachresim and a
coI oring agsn~ w ~h or ~hout the additicn ef a charge control agent and
ot her additi vedreAgrady. d:hGn%l-"tﬁgt?eélh‘eHﬁ tyisesertghect ethegne ananederfte- cr
magnet it e- based tic mterial is add tionally added ror fuIIcoI or
i mage forMati o’ rrgga %€ EGRer , | tyaRnS tHE T Hag bRt ae lashes mafitery Y 6Wetler er
eac:-i are stored in %Bgar“{f: k ar totHor %orta~ner The si.z of sg h]toner
FREEABUAPZ2® { bRET" {£8° 58T 5t%f B e 'SAER Lot Fldre su:

7
contair _ers ancF

tabl ~I ad] ust edartdnttm?'ggy a‘uggarr ks attﬂgﬁactbgtgct kﬁhlmg (%f r?cfmbet omlqtfso m ng

process . The te. sual ck toner or color ten

one-i ngredi ent 6p\é'heco dHGEe, C@M@r‘é%bﬁf@[&e Shadek %'&He%nk@r‘arrﬂnsk% i f
it is at~rac:ed by the developing rol ler of the devel oping seemon nore

than or | ess thanfaecassasyiblbis kind c. toner therefore should preferably
have a true specific gravity ranging from1 55 to 1 75 ,A tvrvc-ingredient
type tonen5shoul d prefesadiny ima&ve. d0t8uanspeci di eoggradi thevofg 2. suitteblle 3.
When. toner with the above true specific gravity is packed in the toner
conta i nor or ctdseeprcesehzictitmvr@mtbei fohted on tthapciirudmferymsi dInkgrfaca ¢he
contai nor wi tham ni ai r ex. i i ng therei n. Thi s
successfu | | “‘reedtﬁ‘:‘ééct"ﬁ@b%ra%C| tTi?e(S'I‘W?'hér1 dén‘taé’lahe? °§r?d°t°'ﬂ’é§tdéFUt=e“B%e

size or the container. I cable t ~he t contal er
present inventi %%sﬁé% "}f"’ &Reg'weh s Baft Fév §i"‘?g L O# 92 Hhargt eerECBarhm

m%;e:’ ag Iy 5t|'pe e1a'str|nctr9emgeg 2rO mWheﬁrthe elastllcar‘ne%ber %85 sl f?tstsdt rt]h4 0 ~

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 1n the tubular body

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

The prerequisite 1s that the slits of the two elastic members do not

[ RV
[



bri ng about problens in inmage Transferring and cl eani ng steps 4:3

foll ow ng devel opnent. Particle sizes greater than 12 0 ~ mwoul d make it
difficult to maintain the resolution of ap image high For h i gh def i n i
t i oni mages, the vo |l une nean part i ¢ | es s i ze of toner shou | d
preferab | y be 9 0 ,u mor | ess. Specific particle size distributions of
toner applicable to the present invention are as follows. In toner with a
Vol une nean particle size of 7. 5 ~tm the nunber of fine particles of 4. 0
~mor v belowis 18 "o of the total nunber of particles while the weight of
rough part i ¢ 1 es of 7. O ,u mor above i s 1. 5 6 of the tota | anpunt.
| n 10 toner wi th avo | une nean part i cl asi ze of 9. 0 ~; m the
nunber of f i ne part i ¢ 1 es of 4. 0 ,u mor be |l owi s 15 'o of the
tota | nunber aofinpadtet wittc ehceotimr.| eAshmewdiaghtheottomgugbnipanti ckesfof i 0
a mor above is 2.0 yo of the total Height. The nunber of particles and
4vei ght mean pandi etrdise Avenks dheremssivresd i by afstig taosl t efhelA- theavaidmabl e
frcmCoulter. 1~ A nethod of packing the toner container of the present i
nvent i on wi YhtheotrEEr wontainer Wecrases and peerheretne wart &2 The shetthod may

bas i ca 1 | e an e of conve i ona.! nethods.i, nc | ud i ng one
o ap e s Bl UBrE o NG 2t s Bt be -

taught i n Jap Pat-8fit 2 a8 55
br i ef | descr. .i d wi th reference.to I 28. As shown, a toner 20
pack i ng fube rgf'ﬁﬁ%qé/nr% YoF {shuecfcaltt(%ﬁ"f%ﬁg %”fe,écr”éerr espec t i ve |l y i

nserted into (o thrugh BOLeSfar B0, AdIRIPR! 81 ThEURIDGL A1 With the

t ubes 61 and 62 has been i tte nou e toner conta i ner

Subsequently, & NQRPEMmeRABed NCYUARd: ibBdBed QRGIN PRFKENT 1 PBCRLL 28y BdUCt i ON
punp 64 are connected to the tubes 61 and 62, respectively "?5 1 nthi s

cond i t i on, ¢heeswat. i16om) RUBP:G4ide.S DRLLALEAt X PaGK bR@ntOREE et L~i .
container wiwth toner By sucking air out of the container with the suction
punp 64, it is podsi bAre ahou lsrablagt ancediears 8l yi packerehebetondraithere lakt it t oner
wi t hout any space occurring in the container. In the case of the hard toner
cont ai ner 10t he mweber, f labmlehel® hoppdre 83 adr opsldt rifol and haeya ihode 31 ng |
nthe contai ner ~s aresul t, ai r ex i sts between toner part i c | es
and prevents thesiendong riapthe dineofian jinphiichnigeThozz lies! aps tnser vt édke t he
packing tine andrH:I:ont am nate the toner The sqft toner. container is free

from this probl 8 BEEAFS 1" Fo¢ SUBSEAMICH | y eVt Gat'ed He or8 2BcKi M.
horcouer. oven uheRyL U D 4o, JrSPRag: LY 87 Lheopmer, 63 siope (1
toner v i a the f | eWhgin Phé n@zzsl%ch is inserted into the toner container 2, 1t
15 tightly contacts the annular elastic member 31 due to the above

relation between the diameters D1 and D2. This, coupled with the

elastic member 26, realizes a double air-tight structure Further,

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

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

20 cleans the nozzle 11 The elastic member 26 also cleans the nozzle

11. As aresult, contamination ascribable to the toner deposited on

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

25 than the length L of one s!it 26~a of the elastic member 26 The



so as to | oosen the toner I t f ol | ows that wh i | a the hard conta i
ner needs suct i on at thet i nme or' pack i ng, the soft conta i ner can
be packed wi th asuf f i ci ent amounf, o f toner wi thout any suct i

on. | n any case, 15 the toner container packed with the toner is seal ed by
sonme nethod, as stated earlier. Exanples of the present invention wll be
described here i nafter a | though they do not | i m t the present i nvent
i onat al | Exanple 1 pertains to the conbination of the blow type toner

20 rep | eni sh i ng systemof the present i nvent i on and the hard toner
contai ner including the nmouth provided with the tight contact enhancing
mechani sm Exanple 1 proves that when an air punp or air sending neans is

operated, the resulting streamof air actually delivers toner to a

destination, afdPtH&tmSHRER %%Spfa?éw%g a@rfwys'ws 6f t'Hestaitedi néhens 0.7
g/ cnB or Iess he anmpunt of i.du t oner L to be left he cont ai ner
at the end of aém)éﬁ/"i g‘erb%errt ?%ulsa Pyrednfith Eineecer ?@resﬁévxiés t6s%eéc Ffic

ar rangenent fo a 1, As shown, the arr |ncI udes

1
The aogole 11 Shithn I aledbe 79 Bead 515 4R TunecdSistf PREFRER e 110 n 58
of ‘the nozz I 11 has.ak s 13 | de.diamet e, o Scmpiand, y@;cﬁmemof 0.5

mm The air |nI et portion 18 'i's spaced om?the toner outlet portion 16 by

a gap of 15 rrmgapg.haspp sTmQHerCLEHEr?Scthlé?w R MILARd &R oW §olende d 1 aneter
of 9 mm The toner conduit 12 is forned fg EPDM to be fl exi ny def or mabl e

and provided 10 w i tl &wh iRSFIG. dei-d, itcapmiveht @he & T fdsThersResigondu |
t 12i s ai r-t i ght 1y connected to the end of the toner out | et port
i on 16. The tarermegdiediade ¢f A X iiimS21formBO@ i threlhcOBP2antapir@vaididedtew i th
adi fferencei nl eve |l or height of 300 mm between its opposite ends
'l he ot her endDdfsmaieet dher tboridoghih t of dfeislgtf26-axedhe filp 32 acéidizdve a
beaker 66 set on an 15 el ectroni c_bal ance 65 (FA-2000 (trade nane)

avai | abl e fromtR &Dp g Camf?mbterp%ﬁm'lfﬂ) thescegtpr roft t4s gate B2yl edngedied to
one end of the a i r inlet portion 18 a flexible tube having an i nsi de
di aneter & 5 htant er 68HEA of tﬁ?’[ﬁ\?l”eﬂ'r?é‘tée'? 18- bunﬁ %cﬁ%sbel e [V fent ed

by a d h th a {l te qof ad
avar tabl o 11 o @%%“Wﬁe? ee"%“d%%t?e"taef A%e P S4B SRt r

_connect ed tot tTL ce o'rntth%rgleastgg m%% O&o o g uds.le'alrtar;[ei Qpit%ng?—:a
interval of suc |on oner cont ai ner T6ner i 3 positioned
with its nouth J@GH@QRQQ"‘@W@J qc%ﬁn&P@@%EeﬁmEQ otrh%en%@ree ljajst%mE@Ut h
has an out | et wii aneter of 14 mm and has a tubu ar body w i

th an i ns i dexg 3be HANBS @i 9Ent22xEdgh ahd tRe deRLR: s 10 rrm above the
outlet Urethane ~~ 6
15 FI1GS. 12-1 and 12-2 and FIGS 13-1 and 13-2 each show another
specific configuration of the tight contact enhancing mechanism.  As
shown, the elastic member 26 is implemented by a packing in the form
of a plate or a sheet having any desired width a The elastic member
26 is affixed to the inner periphery of the tubular body 13, as shown
20 in FIGS. 12-1 and 12-2, or to the outer periphery of the same, as shown
in FIGS 13-1 and 13-2 |f desired, a plurality of elastic members
26 may be fitted on the tubular body 13
FIGS 14-1 through 14-3 show another specific configuration

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

of the toner container 2 1s sealed by some sealing means 1n order to

[
on



sponge fornmed with tv~o slits and having a thickness of 10 mm and a
dianeter of 22 m is fitted in the nouth and adhered to the inner per i
phery of the nmouth to p | ay the ro |l a of.the t i ght contact enhanc i ng
means The t~NO slits intersect each other™at the center at an angle 5 of
about 90 degrees, and each is 12 mm|ong. The nozzle 11 is inserted into
the tone container 2 via the sponge such that the ho | a 15 of the a i r i
nl et port i on 18 i s pos i t i oned in the container 2. The toner
container 2 has a hard columar conf i- gurat i on formed of dense po |
yethy I ene and hav i ng a th i ckness of 10 1 rrm an outs i de d i aneter
of 65 M and a capac i ty of 210 cc. | n the above cond i t i on, the ai r
punp 10 i s operated to de |I i ver the toner fromthe toner container 2 to
t he beaker 66 wney¢ntt bireforfer fram eakjngr ofredid icohltya in hey confdgdsatiive ~rve
i ght of toner transfer red to the beaker 66 was neasured by the ba | ance
60 i n order tc&ha¥t dprilCnel4s. thehfodhti sofdheedd dadinettaner Ef 1t Ph tke
toner container. 2. It js to be noted that_the i r punp 10 was i nterm
tient |y dr i AR FOBFAITeEonds dhowhdn Filer Vals GF T RLEdNde REFE S
specifically, there e pre ed five toner..contai,ners 2 respect i vel y
hav i ng pack ia°ﬁéns&\gﬁéeisp‘fae?aj§s (’Igsléﬁ?-” of Fd(éA?Tt%bS?thﬁ Ezzgegﬁ 5@%?5.58 and
0 9 Toner S i.ntr ed. i.nt i-ner use, of ya_s Vi .aa
funne 1 i %\gerteg‘ ?g%t?og% tgq gﬁfqﬁme\‘fgg%%lﬂg tc%n%“iq %e’r égfhg&gnrrglm“theof
toner is adjustgdebysmanuadwy chd bS8l thbauBRTdomNf 14 ey L@l ngri2 with
a netal rod. The above toner consisted of resin particles containing a '?5
magneti c mat er idhahdiplgeteitedomackon oxi de and a polarity control agent,
and an add i t i ve app | i ed to the outer surfaces of the part i ¢ | es
Th i s k i nd of tondiheiatvexirers dr veall 3§ mMaged Wodmethbfardbbasera (pmidumt er
PC- LASER SP- 10 available fromRi coh Co , Ltd. The experinent described with
reference to FIG fo8n uretmneomduwet edf wkanpleach ofceshenabbey & ornebrat the
containers 2 The toner containers 2 each were shaken ten tinmes in each of
hori zont all0and sasiter @Althgi TheetiOnzefaneharders ocHimiedeetheed Bhrasnby 2reaklsl The

experinental results proved that even when the toner .
when the nozzle 11 is inserted into the tubular body 13. It is

essential with this scheme that the sheet 33 be firmly adhered to the
outlet of the tubular body. The shoulder 13~1 may be formed in the
tubular body 13 such that the tip of the nozzle 11 abuts against the

13 shoulder 13-1. This will further promote tight contact.
The tight contact enhancing mechanism may be implemented by

an undulation structure formed on the outer periphery of the tubular

body, in which case the undulation structure will be received in the
toner conduit. Further, a screw mechantsm for connection may be
20 provided on the tubular body and nozzle The screw of the tubular

body also allows a cap for sealing the opening of the tubular body
to be fitted thereto. For this purpose, the cap should, of course
be provided with a screw mechanism

The toner container of the present inventionwill be described

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

o
(W1



container 2 and bal ance 65 were |l ocated at renote positions with a 10
difference in level of 300 mnm toner could be delivered fromthe conta

ner 2 tothe pos i t i on above the ba | ance 65 v i athef | exi bl a
toner condu i t. As FIG 30 indicates® when the packing density of the
toner container 2 exceeds 0 7 g/cm, the anmount of residual toner left in
15 the toner container 2 at the end of delivery increases. It wll
therefore be seen that if the packing density is 0.7 g/cm or less, the
toner can be stably delivered to the devel oping section 1, FIG 1, and the
amount of residual toner can be minimzed or practically reduced to zero.
Th i s frees the user fromneed | ess expenses | n FI G 20 30, the anounts
of residual toner appear to be substantial because they are conpared with
each ot her thatpreaxcddrte; ndrhe | acioudas aofl e esh duath dotetercan | bepdunbher reduced
if, e.g., the container 2 is tapered, as stated previously This 4vas
confirnmed B9 exypdtpmdnt andExaids w2 Icorment irgathe moush; EcandveattthmExanpl e 1,
but uses the '?5 conbined bl ow and suction type toner replenishing system

i ncl udi ng 5'~s ThReostle £0ihagr agipon FP- 1Gnav3mg9mmmtan w@@tw gm3 | lgr

ar r angenent used to conduct .experinments with Exa . As shown, the

sucti on poFPa%f Phe RO A g r e fﬁ%%bﬂﬁgmc nééf@ﬂgﬁosﬁﬁ% &nd ¢ f one

toner Condu Efﬁ%%phrjmtgtv% mnéral gh Iore es;l qlr% lgaért of the punp 30

flgu
was connected1 e ot her toner C was pos it

oned be | F%Qﬁee{b%ug;‘%lah tdQQPJas?REQ‘f:' lea&t ?ﬁ(gg:g?tfon anI’d ¥bl¢‘§de I

very por t o punp he wel ght toner ect aker 66
Was maasure@'leb%ut:}hgoaa!; i@Cidt00tdd C PR LhARCE .61 06m §1 aﬁd @PJ cipilc ter 26
hav i ng a d i aneter of 12 nmwas adhered to the bottom of the toner conta
i nor 2 as drage pJiegBer@ndp @fikisidrng dmaBsen AS dHalicé e nesd a6f tidie
conditions, Exanple 2 is identical with Exanple 1. Spec i f i cal | y, the
Mono punp 3xtwedy ithat®roneicdridéntons y dr i ven for 1 second at the i nterva
| s of 5 seconds unt i | the toner de | i very f remthe toner conta i nor
2 ended. 'I hen, Theetamrpgnttafner @f theduas¢nt orventiorandy e desiitipnadhe t oner
conta i nor 2 was ca | cu |l ated. The exper i nerit showed that the

conbi ned bl R&tafR l§uci d1Prt g ad bher 3y epfErirdhi PRFsyet 6fn wEe &PP&ctive. As
FIG 32 indi cgt es when the Eacki n%hdensm of the toner cont a| ner 2

decreases bElRdR 027 "g/RF M HREQABGNE TF *FBsi dUAT 2Eoisr CRarpit ;’/C%Iecr eases.
20 Exanp | Os3 nsoi__ ent ita?r"\ierl LS Igé <|:| %exce tlstnhgur t used
the soft toRer "eOhtai Rar CFRE St ' Tohss ™ co Fhers dac

and most effective from the gravity s Mandp int. To stably discharge
the toner with an air stream via the meouth facing downward and to
minimitze 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 32 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 3Q should
preferably be, but not |imited to, about 45 degrees to about S0 degrees,
more preferably about 60 degrees to about $Q degrees. In FIG. 15-1,
the angle 8 of the smaller diameter portion 52-1 is the same at both

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



i np | emented by 0 1 mmth i ck sheets fornmed of po | yethy | one and ny |
on, and a nouth or tubu | ar body forned of po | yethy I one The toner out
| et of the sack was wel ded. to the outer periphery of the nmouth '?5 F I G
33 shows the cub i ¢ shape of the above soft tone r conta i nor ~~9 2 As
shown, the toner contai ner 2 has a rectangu | ar bottoms i zed 1 10 rrm
longitudinally and 80 rrmlaterally and has its sides inclined by an angle
of about 60 degrees relative to the section of the nmouth The toner conta i
ner 2 i s 130 inn hi gh and prov i ded wi th a capac i ty of 5 about 700
cc. The toret domiaitn@d d2giessf o dadblsédatant e bodltomh2ansh Iflet dakt €0vertical ly
at the centers of two sides. More spec i f i cal | y, the sack of the
toner cont&egrersr a2 s oprudaced bytwe kodee nnted hbaedges ofmilder sheets
such that the conta i ner 2 had the expected cub i c shape. The f i tt i ng
por t i onC%fMeteE PRI AN GPe10°t (iBye fode truayd fosrmile ofhtpe $idpetHy | ene i s
formed w i th a passage hav i ng a d i ameter of 14 rrm The mat i ng port
i on of thé%nouth i s i nmp | errented as a 10 mm | ong bore having an inside
di aneter of 22 rrm t.hane SP. % (a ﬁRlEI TE ST (trade nane) avail abl e
from Bri dgestone (‘55r5°r RN”” cﬁ éa‘ 8" He ”'CRt 8°Ire§/eéithV‘VF”%‘ﬁ€ t er epht ha
| ate f | m@ @cglﬁeg‘eq gﬁegquxﬂcle sack o(§660 r,ngeooruo ar‘lu a]:wct@e above

bore by a two-s 1 ded adhes 1 ve tape nane) ava | ab | a
fromN i ttQuRenkp e ol (ERe pHFethansgs Sschngg L5110, M i Qgc@nl@ provi ded
with a circular shape having a diameter or' 22 nm Two 12 mmlong slits are
formed in the gretdane taponrgeratd durkees SeatieACEs. otdar agd 184 center at an
angl e of about ?0 90 degrees. Six toner containers 2 were respectively
packed wit hot Grencagp dhaic cab éoﬁa; tt@r\ar|c<ﬁ'ﬁﬁrin@4‘ bt 'aner oPCsdASER, SB-:1Q ava
i I ab 1l a fromVEBP becorfll pack i dens i i esof 04 05, 0
6, 0. 7, 0'8Yand 0.°%°"Fe Séts"i‘ci/éﬂpiftl‘rhe HHR e aﬁ*ﬂ; RAERLY iTigydi he
produced byratth exdecded trtgmtahe @bURke ' mdfr 10§ bORQLnPRGKEd ERe tpl}ﬁ-‘vE&[Lﬂ.r

contain er by .t X 50 of the container 2 A hi gh
packi ng dengtl t%dl gu%i:rzf%ﬂ cu pﬁcﬁfg’é?}gel" ih TRBSSoPt ®oRey2cERtai Pl

because vi braatrdal .cannot be eaS| ly inparted. In light of this, a 3,000 nesh
filter formed of porous stainless steel was fitted on the end of the nozzle
11 that was o0 rrm1 ong and had a d i aneter of 5 nmm. The toner conta i
ner 2 ‘was packed with thetoner while being subjected to vacuum of 150
rrmHg via the nozzle 11. This was effected with the sanme arrangenent and
met hod as in Exanple 1 The above exper i nment showed that toner cou | d be
de | i vered eventhQ dgamihe s&fda hONGL BNt Rad|1N8Le 2ot Qi@ PEESS:] ected
renote posi t i on. A F1 G 34 i ndi Gates, when the pack i ng dens i
ty exceeded iQtrdduckle:h@r®intio, Of. e esShds dthavbldnﬁneéqdeﬂ bel Iy efducéd myt he toner
conta i ner 2 sharp | y i ncreased. The toner container 2 sequentially
reduced in skzeidroavarahuehel atbut incavasdsbe g8osf ulAst Somabe cedbl yoreeduce t he
amount of residual toner 1~ Exanp | a 4 i s concerned wi th a cond i t i
oni n wh | ‘eRtz et o“‘ﬁ‘@rcqb@ HaHL ST N heneResardner réontaitAcine MR oner

cont ai ner tg\sed in EE 1 th 3was al soused i n Exanp | a 4. Toner was
| eft i U P%’n f aﬂtﬁﬁdrhours Subsequent |y, 300 g of the toner
was fill ed in the tdggg,gagggn;ghegable LNy thC envj ronnent. _Fi nal Iy,asa

Soft toner container ar
Tol lows Before the toner container is packed with toner, the sack
of the container can be substantially evacuated, i.e , reduced in
vo fume This allows aminimumof air toexist between toner particles
dropped from a hopper, not shown, and therefore causes the toner to
rapidly sink in the toner container As a rasult, the total packing
time 1s reduced, and contamination ascribable to toner 1s minimized
The toner container is protected frem damage ascribable to shocks and

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



20 pol yethyl ene and nylon m xture identical with the material formng the
sack of the toner container 2 was welded to the toner outlet of the
container 2 in order to seal the toner oufg et. Wiether or not the toner
container 2 satisfies the previously stated relation (1) was determ ned.
~?5 Because Cmax was 700 cc and because the toner had a true 51 spec i f
i cgravi ty of 1. 2, Coner was (300 - 1 . 2) =250 cc. Cai r was
determ ned to be 409 cc by the previously stated nethod. By substituting
such values for the relation (1), there was obtained 5 700 - (250 + 409) =
41 > 0. 1 x 409 = 40. 9 The above toner container therefore satisfied the
relation After the toner container 2 packed with the toner had been 10
stored for 10 days i n a SO%env i ronpent, the toner was taken out to see
the degree of 56ﬁféfs°i°6ﬁ OTTH Bn@PeM”?%‘dﬁd Ct"(is'lﬁé’tfrr‘eéeéi ? SBRFE GRETYAE Exanp

| a 5 proves the effact ac wl Ievab | a % h the t i ght contact enhanc i
ng mechan i sm™f e‘ﬂ”c PHE MSUCASDIOFh® t oner conta i ner 2. Two 15

sampl es ~13.and 1110 calddie mebanlsmue s branal st uhlch. gere, diggngetivel ¥

representative of poor contact and tight contac eC|f cal
sanple ~I~, Op@@mg\%ol frcﬁrﬁ%t@er apﬁaﬁ"%QuyrbgH han@ 2RYLOF l(d'gyﬁBL rl aI%x‘%‘nmehy gh |
y perneab | atoail r was tted i the nmouth. In the sanple ( , a 25

~ mthick pol y%hy&&neotﬁrg@pm hal at end Iulsm 20 ns hggte rupS e%ghﬂf e@ntiVe tthh% above
uret hane sponge, and then the sponge was fitted in the nouth The film does

not allow air twnpassntdieeetdhdaisgheved@ndrietdiane ISpongeetyolivugedrpssecach of
the sanples ~Ij and ~I1~ had a dianeter of 22 rrmand a thickness of 10 nm
and was forned Reria thansper tB2 i omrcendange tise || i ghtive i ghtntfer dektdndr qxgteach ot her
at the center '?5 perpendicularly to each other 5 ~~ The toner conta i
ner of Exanp | i@ 8asyt¢ t@?n%rtma‘s)eaib’es@ﬂdrsb@reiforﬁ Braniol handibe Thedd si
fference i s that i n Exanp | a 5the 3 ,umf i | ter or pressure

adj usti ng neansPrEEeNEdi AGeA Be atﬁetséfa’tﬁheﬂoﬁtwth*aﬂ‘%ﬂjh‘éﬁ"@ée‘t -0 the Sbo‘tst om of
the toner container 26. The s e Ovvas afflxed5toth$ nmout h a
t'wo-s i ded adh§eisive ttét’pe 86 o avar?"%mébatwa fPom RTi SPHo E@z’?ﬁ(o

Corp. ) . The toner.conta ner 20 was packed wi th 300 of toner type S
Ye | | ow ava i ﬂn%ab”ﬁrsa fAr)(c)m Ffrogﬁ?l'r@g'”dus P2 ' SPiEY § \h (fg'cf 'i" vered

fromthe toner t%%@ & 1 +Rer +onby EQ&@QP lsn§QUpal:lleOW ang }%ibf on aystem

For neasurenent, e arrangenent 0 was al so use “fhe Mozz |
allwas.i nseéip%ﬁldqerﬁfa@l\}h%o&@ﬂ%@dcwﬂﬁé ith@erredibufl tBEned | ahd | St Of

t he sponge 20 such that the hole 15 of the air inlet portion 18 was

posi tioned in téotepmaitsetodd SubseeiRNhbye cas riwasos et flekidisaeasrd wh i
| a the punp was dr i ven for 1 second. T he resu | t i ng anmount of toner
del i ver ed 16r om tdrd at merertheoritranngre Bansasommasorednby. the 1~ el ectronic

bal ance FIGS. 35 and 36 respectively plot experinmental results obtained
with the sanples [I] Hid S[alcizl apd EPEd 35 afig EGftth@nem dontabtes ishad!¢
Gates the anount of toner de i vered for a un | t i ve tlmaof t he
punp whil e the BRFErakly Pse ‘if’éﬂfé%'t“t*t‘é’ea%mtt/ agf tP%%F%f‘d&lctt%ﬁ%%e EF {7 PR t he

toner container_ As Fl 5in tes, the toner delivery fromthe sanple
[1] for a second' &8 Lf?e'o?redcafg °’”§naa5n8%at§tdaﬁaq'§ and I eaves about 3. 5g

of toner there i n at; }teheﬂggﬂmfer sacgt{'gna?/t Iggr ?‘]@by h 306F |pngéesaggs t he

toner is constantly dellvere he’sanple out 0

second anq left pM\}ettlt‘flé?ﬂTe té'@Iygpgtt‘(aﬁyb%qoyd%lyll éfnez%'ffonygroﬁmes llnzor A;b%pgr G

351 nd i Gates the toner de i very fromthe sane
with or without a Iayer of another material or even paper coated with

resin. When the sack is implemented as two resin layers, the inner
fayer and outer layer should preferably be formed of polyethylene or

similar resin and nylon resin or similar resin, respectively This

[N
[}

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



:i1:3 noticeably varies and causes a great anount of toner to be left in the
toner container By contrast, as FIG 36 indicates, the toner de | i very
fromthe sanp | a ~1 | ~i s stab | a and causes a m n i nmumof toner to
be left in the toner container In the sanple [I], the open cell 5 sponge 20
failed to enhance tight contact betweensz; he nozzle 11 and the toner conta i
ner ; i n fact, when the conta i ner wa % enoved fromthe nozzle 11,

cont am nati on aguoirichabl e2 tOediele omeerives daquivd pnotiiedpeith ianorlamiround

t he sponge t safRdsi@:En ! ~ , . the.sponge 20 w.i the f i Jm
orevented e T omtrEairedei®ibn R eis SR ST he Coage 16
bet ween t hevigpzgtdtiz gldcandithe toner conta i ner , the port i on around
t he sponge was free fromcontam nation. | n summary, i n accordance with
the present i nvent i on, a toner conta i ner and a deve | op i ng sect i
on can be free IWhile Bhé¢ fdepabld matariadl magedver any degiappabhatiussssavhd ng
al i mi ted space ava,i | | i_n the apparatus. 15 Further, toner can
be stably rtgnp %n?sé esg‘ofl%dt%%e ﬁéekéfyoﬁfnae%'éef ig%ougt[ liaI Ttmteinr?egg%‘%d 04 ¥t in
the toner cfydeal peéreabyyi oerwigeni NMbFLOT @NOURL . andar ebos: Mado f igat i ong. wi | |
become possible for. those skjll. in the art after recei.ving the teachings
of the br osBIEcar St baie™ ShHELROTI HaBar 1TRG FRom tHA-CEae Theraor:
54 r~ toneradaftagés Ne¥erfiosd arcraml Eekibphiot,ogLAPle | 28 | exmBRgeiFarm chth
apparatus, ¢o [sins~ a sack fornmed o..a flexible material, a _toner outlet
or i schar 1Tt ndPEIRT 2 RET N or 15 onPIor o8l IHIHG SaFA EBRer Bt | et
to mate w t Bladkeekongal eonikd tderamd obetRidt khe aldlateng qioshd iteAzrsa i d
sack be i ng_def or mab n.accor agge wi t ressure to

2

| a i h an a.i r
t her eby var gh% THPaci oty t RSP sof=" Shet* SE8RT al NS CA8% T E§™i RScPRF m 1
wher ei n t hehévexd laekmatdrd atoutd abaistre@Osepaglt by abdutre@ibiyntddtieeked 3 A
toner container .as clained in cl.aim~_wherein the fl exibl terial
Lomor i coo abPEui?, £ AT BookR BraedORIE B! Mol elile P ReRr e e i
sai d closed condition by, e.g., threaded engagement or insertion. For
this purpose, at least the opening of the sack shculd preferably be

formed or a relatively thick, flexible material.

The sack is formed with an opening to which the mouth is to be
ficted. 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
melding. It should be noted that the soft toner container of the

present invention may even be one whose sack is partly flexible an

partly rigid, as stated earlier.

The mouth or toner outlet portion wmay be formed of
polyethylene, polypropylene or similar plastics or metal. While the
mouth 1s relatively rigid, its material should preferably be
identical with or at least similar to the material of the sack in
order to Efacilitate 3Jjoining. The tubular boedy constcituting 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.



toner out | et conpr i ses a tubu |l ar body i nc | ud i ng a connect i ng
por t i on for connecting said toner outlet to an opening forned in said
sack 55 and said nmating portion 5 A tomgr container as clained in claim4
wherein a~,vall o ~sa i d sack ad~c i n ng an end port i onof sai d
tubu | ar body ex tend i ng froman end of said connecting portion is
subs~ant;ally parallel to an outer periphery of said connecting portion. 6
A toner container as clainmed in claim4 wherein said mating portion of said
tubul ar body has an inside dianeter greater than an inside dianeter of said
connecting portion. 7 A toner container as clained in claim4 wherein said
connecti ng portion has a ship-like section. 8 A toner contai ner as cl ai ned

inclaim4 fur r GompLi sin a fl Aange ten i.n out war froma
position betwe ﬁgsa |WWF i RGP rc e Sﬁr%ﬁa ?%dmgétnne uéjmﬁg por t

i on substant i _a. l L v.in Rar@lelflgpv’ﬁeﬁgglognaof Railsfdofibular hody. A

toner contai ner as gclpal ned in alm ein sard mating portion and said

connecting por tj, {1‘ | 8 REPA ah! edefé?%%@éﬁl} abeL, JeQarAtthﬂ%t@é)emhe%F as
claimed in claim1 Turther conprising a bottomand a side wall connecting

sai d bottom and, gpighet PREN nOWHk€1oraBd ITREIUGHDEoHESMIC 8BSl HE tmdERani sm
sequentially reduced in size toward said toner outlet. 11 A toner container
as cl ai meds m clsaged @anhiairei N paosidell agetdihsanbuies ¢. dehmastrdcthios ms ng sa
i d reduced structurei si ncl i nedre |l at i ve to a section of said

t ubul ar body bysianlangl epmfi cableutio 4hedegrdeésndrocabaite®0 degr ees 56 12 A
toner container as clained in claim10 ~,vherein said bottom has four

si des, at |east one off Hesiresi defw fﬂe?mgngors‘faliod andd ki ng poleop ag Shenc |
med re | at i ve to a sec ~i on of sai dtubu | ar body by | ess_than SO
regress 13 A t o !enhedd Feyr basoel igrnedite Re éF’a‘?'rﬁbie fr aF FH@? oERsfpri §1'g
pressure adjusting. neans rOV|ded on ne of id botto q%hfal iide
wal | . 14 A t onefoCoRtATHE 'df’w%l hél BT @Faﬁhisémi géf% i°Rg*ac

t fl b] e | t |
P L e 65 PER Y SAroneay Y U e g g L oneprt ™
mating portion fPlr al the\,M {]e%:ﬁgﬁg tp%pgfongmtloeget ?ncmé % Wlt/hrgppl a%legn\g?%n

matter and remain 'R a nm osition, sa i ng packed wi th

toner and deforgnhohqa iy 2RO dBAGE Midehy AR @'n&tpﬁge§§w&up90§'h§'é3béﬂv vary
a capacity thereof. 15 A toner container as claimed in claim14 wherein

sai d toner outl gtrdcsusealed-t lhthedsoner e€amtah Nevheastied aiwdedotnicekaam 15
~,vherem said toner outlet ~s sealed by a flat elastic nmenber sized to
cover an insi decaineatsediogerhesf sai d tubul ar body and fornmed with slits in
di rect i onof thi ckness, sai dal ast i ¢ nmenber be i adhered to
an i nner Iperiphery ofe Fat ctheubdlt are b@rcryomﬁ Af‘ fthadrbe bt Body h@ghassae Kl a i
med i ncl ai m215~ fur ther coner i a cap for seallng sai d, t oner
outl et 57 18 ACtGnEFeCHAPM ferixs Tl AT I B1AROT TS WHER SO BT a

screw and a screw thread L S for nmed n a [ hery and an
outer per i phePyeEtsy i TP uf)"ﬂ“f‘ngrm'ﬂotg\? L r}‘g P‘% o%ﬁg? %mt' rH% scr
ew and the scr hrsagd. i L n_s ap, -

sa i d ~one, outc%{'%uﬁa horne%fjétﬁ erf'gg' gtlonﬁcfsgiacf% Buq% g&%ogﬁatlfg A
tcner conta I NQL sk, ltnd *’lt'{ﬁrﬂg poPt for Bohds MshBpf UleZeSs sCOMBSi oh that NQ

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 1s fitted on the fitting portion B of the

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



a sheet adhered to a section of said tubular body. 20 A toner container as
claimed in claim 14, further conprising position preserving neans for
preserving a position of said sack. 21 A gpner container as clainmed in
claim 20 wherein said position preserving nmeans conprises a box-Iike nenber
surrounding an entire periphery of said sack. 22 Atoner conta i ner as c |
aimfdi ncl ai m14 where i nthe toner i s de |l i vered fromsa i d
toner conta i ner to a deve | op i ng sect i on of sai d imge form ng
apparatus by an air stream 58 23 A toner containerfor an

el ectrophot ographi c i mage form ng apparatus, conprising: a sack forned of a
flexible material, a toner outlet for discharging toner; a mating portion

for allow ng said toner tlet to mat th an el.ongate natter and remain
1 a e ng podi 141GASS AHEFATEI YHY Bon, it EHIMHET ﬁffg%?%m%ww "Eianci ng

tight contact hetween .said nmatin ortion ar the e ate matter; sai d
sack be i ng de orngb-ﬁ%%Etoﬁﬂé%%%EﬁéﬁE W tq% ﬂ”%°? r 5f%§Eﬂ?§t%bl

Lhereby vary a£apaeldy tHer 5ol oadh hAsts%@e e o 33e ﬁgﬂgqs'% claim

23, wherein said toner out conprises a tu sai d ht cont act

enhanci ng mechani:smPeLpg; Hr 8Vi dedugD i@ surd @EQxPEhéﬁkd tubular body. 25. A
toner container as claimed in claim23, mhereln said mating portion

conprises @ tubular bady andesaidictight 26O iactarONhanOiibg IREEHANSAArd
positioned in said tubular body. 26. A toner container as clained in claim

23, wherein saitbneatdéangapodrti on conpri ses a tubul ar body and said tight
contact enhanci ng nechani sm positi oned on an outer periphery of said
tubul ar body. 2~. A tfenehnovocont &ilBerl7asa ¢l angeel nan ddak mMy28xteandes i firsmi d
the position of the tubular body between the mating portion and the
fitting portion substantially perpendicularly to the tubular body
10 The flange E may be hanged on a preseiected portion F of, e. g., a paper
or plastic box in order to facilitate 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 suctiaon
system is used for toner replenishment, excess air flows out of the
sack 2a via the window 31. This allows air to be almost limitlessly

20 sent into the sack 2a and thereby further stabilizes the discharge
and replenishment of the toner 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

(V]
D

Moreover, when the toner container 2 1s packed with toner, air



ti ght contact enhanci ng nmechani sm conpri ses an el astic nenber 28 A toner
container as clained in claim?25, wherein said tight contact enhanci ng
mechani sm conprises a flat elastic nenber, 59 s i zed to cover an i ns

de of a sect i on of sai d tubu | ar boéy and formed wi th sl i isi nd
i rect i onof thi ckness, sai dal ast i ¢ nenber bei ngf i ttedi n
at | east one tubu | ar body and adhered to an i nner per i phery of sai d
tubul ar body. 29. A toner container as clained in claim23, wherein the
flexible material is about 20 a mto about 200 ~cmthick. 30. A toner
container as clainmed in claim23, wherein the flexible material conprises a
resin film 31. A toner container as clainmed in claim23. wherein said

toner outlet conprises tubular body including a connecti ng (goa]fi thfor
connecting sai dn3 isetheotaTi@t "er02 AFCaRESI ng | PBY AEE VilA T8RIMdNSAER and" 53

sai d
mating portion. 32. A toner container as clainmed in claim3l, wierein a
wal | of sa i dash¥ie Hep fors’ ?PWtah'bera% erif f)%%"tc'?n%lrf %af&§% Ni'%PéJ ttoﬂ%ug%“par
body extend i ng from.,an end of said connectin ' [ tially
paral lel to an pgﬁ*ﬁﬁ“ﬁ%ﬁ%ﬂﬂ??%? &r a‘é‘%%enbi??ﬂggé’@dre??%é egg%gr%{éoner

container as claimed g clalm3h, YASLEI N 3Rl RRIBE Y bl Ohp0lnsabd
e di g

tubul ar body has an insi aneter greater an an inside dianeter of said
connect i ng, por 4 Ak, b et BRBE (CAMAbARIY HSo&1oAk FRGod (e Clabicl &k r ather ei n
sai d connecting 'portion has a ship-like section. 35, A toner container as

claimed in claigp 3l kMt hetetGomRE i $i paber dRageiexikeqdF nign. r attieak I ndosut war d
froma position between said nmating portion and said connecting portion

substantially igp pay akl@loviedataeliderioéd sas it ibubafl dre bhothr. contBOING62 A
toner container as claimed in claim31., wherein said mating portion and
sai d connecti ngnehtigmiane esepartisl eorfaronerlechsoirgesyS2EMARDAEE BBfhai ner
as clainmed in claim23, further conprising a bottomand a side wall
connecti ng sai dfdvote envamidersedvavaher Tlupl s UBhad i ysel VBIPFRY Srieduideder Y
structure sequentially reduced in size toward said toner outlet. 38. A
toner contl@ i nerrlasaklel ta fhen@ard tense FORF NRi-37, where i n a surface of

sai dsi dewal |I form ng sa i .d reduced structure.i s i nc | ,ji.nedre
| at i ve to a sect i'¥rFf "g’éé'?'cd‘tfifbsa# ﬁ}e %8’&@' By S "ahg " agccorfjg% out 45
degrees to about. 90 degrees., 39, toner c L8k .as5Laijwed, in claim37,
wher ei n sai d bo‘f’ttgh{cﬁ?;\ ERTIT Ve égﬁ) @t”l&gtgg% one g}e four s i des forni

ng sai ds i de wa |glgbegiy Hwk aonkr icoR@A nkl ihe Aldihg Y& qLBe RedSRGE idn ON Of
sai dtubul ar body by I ess than 90 degrees. 40. A toner container as

clainmed in claigy3iniherd her i6RMEr 16 BgOLesHRectad] usthagoneand pFo&i ded
on one of said bottomand said side wall 41. A toner conta i ner for an a |
ect r ophot ogr aph 16—z ihowage femen icongiappaiatiugjneanmliusa gy 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 prevénts the toner adjoining
the mouth 13 from cohering while stopping relatively large masses of
20 toner Consequently, the toner conduit 12 and toner outlet are
prevented from ‘being stopped by the toner.
FIG. 20 shows an enve lope—|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



a sack forned of a flexible material; a toner out | et i np | enented by a
tubu I ar body for d i scharg i ng toner; a mating portion for allow ng
said toner outlet to mate with an el ongatg matter and remain in a mating
posi tion, and 6'l a tight contact enhanci ng nechani smfor enhancing tight
contact between said mating portion and the elongate matter, sa i d sack be
i ng packed wi th toner and deformab | a i n accordance with an air
pressure to thereby vary a capacity thereof. 42, A toner container as
claimed in claim4l, wherein said toner outlet is sealed. 43. A toner
container as clainmed in claim42, wherein said toner outlet is sealed by a
flat elastic nenber sized to cover an ' inside of a section of said tubular
body and formed with slits in d i rect i on of th i ckness, sa_._d a,l ast
i ¢ menber be Puhigtadnts 880! A I el Pefl Phet 20§ "gaid %??IeaﬁorB‘Sﬁy. 44.
A toner container as claijred in ¢claim42, further .conprising a cap. for
seal ing said t#he? ao"ﬂ&'IeeéﬁiS.beA‘g%FB‘ﬁ%rathﬁt a9 htar C’zistahcel &1 Tre 9? B s

I me n clhaim 44,

wherein one of ja screw and a screw . thread.j.S,fc [ f degnner
per i phery and®an %S?rer}aqﬁé?w’ 6ﬁesrh3?w6f'”sg|el' éTf{Jg%qi”"BFS?g@%{/%ﬁha{" “a the

other of the screwand,tbe Serewd sy eaghd 3nf0L0Bd ihe shBwd if O@D,2158 i d
cap sea | i ng sai dtoner outlet 1 n threaded engagenent with said tubular

body. 46. A toner)ContAl Neho@w a1l fMdadddr 6t @ B8cA2y thuiehin¢aampbisidag a
sheet adhered to the section of a tubular body. 47. A toner container as

‘clained in cl @smdlhel Widd6T KORPBY HaR@. PASH § ipPBYPTEeSEfie iftgxitEansorfeor
preserving a position of said sack. 48. A toner container as clained in
clai m 47, wher ejontsaied Pofidn dal pingsedowd memediasanmpr ¢ esnar bewal i ke
menber surroundi ng an 62 entire per i.pher%: of said sack. 49 . A toner
conta i ner as theke@n iisngwbrit. n lo &ddi tiiom 4he Wiseeing rer tike Fonrerthe sndde | |
vered fromsa i d toner conta i ner to a deve | op i ng sect i on of sai d

57 fact!itates 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 1t tends to roll up. When the container shown in FIG. 24
runs out of toner, it rolils up due to i1ts own resiliency and can be
easily collected.

FIGS. 25-1 and 25-2 show a modified toner contatner 4Q 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



i mage form ng apparatus by an air stream 50. A toner conta i ner for an a
| ectrophotograph i ¢ i mage formi ng apparatus, conprising: a sack forned
of a flexible material, a toner out | et :i4 np | emented by a tubu | ar body
for di scharg i ng toner; a mating portion for allow ng said toner outl et
to mate with an elongate matter and remain in a mating position, and a
ti ght contact enhanci ng nmechani sm for enhancing tight contact between said
mating portion and the elongate matter; sa i d sack be i ng packed wi th
toner and deformab I a i n accordance with an air pressure to thereby vary
a capacity thereof, wherein assum ng that said toner container is packed
with toner to a pack i ng dens i ty determ ned by di vi di ng awe i
ght (g) of the er C i cm) of. sa i_d toner conta,i, ner, sa
i d pack i ng c(l)tef(r)lgjei S%)c\)(/( %esﬁgc%?e%%rﬁg.anﬂ? A feé‘:‘ﬁetrha%g(r?t%elgﬁé?s 28'8'4Fmed in
cl ai m 50, wheraei i d..t t. |.S al . . er _cont.ainer. as
clainmed in cl aﬁ%n%}%aée\%ﬁtégﬂ:gﬁ tggitalg% ‘odr{ebréS ut ﬁg}e ?oéeggg g%'%@ @ T Lz;‘tt%éfasti C
menber sized tQopeVAIra@lod REL dfsOf 1A «SEGLHAN.Gf o5&l tubul ar body and
formed with slits indi rect i onof th i ckness, sai dal ast i c
nmenber be i ng adher atheh @ranmdge @R ng BSoaELPREFIaAS | @k & ot Wbulary ikady 53.
A toner container as clainmed in claim5b51, further conprising a cap far
seal i ng saj d tamersodttdoetr cbAtaifAet @BERhEOIIhAItAertoasr eb@iaTedr idBF &Imidne53,
wherein one of a screw and a screw thread i s fornmed i n one of an i nner
per i phery andcatheoatreumptrdrphiellye vbnegaant t ulbpt ae teodytowhillle dikehatdeer of
the screw and the screw thread is fornmed in said cap, said cap sealing said
toner outlet irthehtwrded TonsRlgenetis rmiickhematie Pubidrdr i yedyicnsGsesAneamser
container as clainmed in claimb51, further conprising a sheet adhered to the
section of sai d¥ublic4in®dds BBer KNSRI cEhPaPFREN e akt scPaighea!l iResEt inm ~50,
further conprisi ngfeposi tion pr qsere/i ng, .means for preservi n% a position of
ible  (pos e

sai d sack. as r as pos ion preserving means reinatter

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 1n FIG. 25-1 has
a box—like <configuration surrounding the sack 49, such a
configuration is only tllustrative FIG. 25-2 shows a modification
of the position preserving means having si1x surfaces As shown, the
surfaces of the position preserving means 48 except for the surface

20 labeled a, for supporting the mouth are hoted except for their edge

portions.

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

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



57. A toner container as clainmed in claimb56, wherein said position
preservi ng neans conprises a box-like nmenber surrounding an entire

peri phery of said sack. 58. A toner contajsner as clained in claimb50,
wherein the toner i s de | i vered fromsa i d toner conta i ner to a deve
| opi ng sect i on of said imge form ng apparatus by an air stream 59. A
toner contai ner for an el ectrophotographic i nage form ng appar at us,
conprising: a sack formed of a flexible material; a toner out | et i np |
enented by a tubu I ar body for d i schar g i ng toner; a mating portion
for allowng said toner outlet to mate with 64 an el ongate matter, and
remain in a mating position, and a tight contact enhanci ng nmechani smfor
enhancing tight, ¢ id,atin rtian _and .the el te.
matter, sa i d%%%%?? Qﬁ%ﬁﬁ@ki@ WQ?H% h ?%rﬁcgre r’aﬁcé‘ed%?sd%ﬁg% plrggg?'ﬁ"
accordance W th. an Aky b §RIUhE L ek %Qﬁeéé@rgymean 6APAGkLY ochhetgofab  wher ein

. : b
assum ng that said toner container 1s packed with toner, that sa i d toner

conta i ner hagoditT8X &f WA €ARAGnd ddhe %o NG dRBLc1S@ hortt | bANGT tgONt A |
ner packed wi th the toner and sea | ed has a capac i ty Ctoner + Cair

where Ctoner asgpdzaitusrespectively denote a capacity occupi ed by the toner
and a capacity occupied by air, said toner container is packed wth the
toner to Satisfy a ré&hatsatn tb@raxpnta{nef Csarmirked {yCahe Bhove poitidnx (Ca
i r) 60.. Atoner container as clainmed in claimb59, wherein assum ng that
sai d toner conpagsrer ing mpankel Be thandrertoher storea placki dgraahnse ty the
determ ned by dividing a weight (g) of the toner by a capac i ty (cml) of
sa i d toner cOREYTUrAerT tsa RosdtpRIcRr¢sayivRMsansty i s 0 7 g/cni. 61. A
toner container as clainmed in claim59, wherein said toner outlet is

seal ed. 62. A toner CBRt" O‘Aér aienel &Pkt TR SBPAl T ETer ARt BF RELEEAY FBner

outlet is seal eg cp% a float elfa C'giec rrenbs(‘ar..ﬁi zbeed to (S:over.taongir ncsoi gei n%f a .
section of sai & t3BAI a7 B8HY Tahd'f oTTRE W B PSPRYE P i TEECNTRINOf th |
ckness, SH i d n Ibeae%tfi!:iec}\trr?@gFec}ogr jcré?&p@%%ra%% JIQO\%]t;\e 08¢ +o obtain
a great number of copies with a minimum frequency of replacement
However, should the toner container be packed with an excessive amount
of toner, the advantages of the toner replenishing system of the
present invention would be difficult to achieve.
15 We conducted a series of experiments to determine an amount
of toner to be effectively packed in a toner container when the toner
container was combined with the toner replenishing system. Assume
that the packing density of the toner container is produced by
dividing the weight (g) of toner packed in a fresh toner container
20 by the capacity (cm®) of the container. The experiments showed that
when the packing density was 0.7 g/cm® or less, toner could be stably
replenished from a toner container, whether it be hard or soft, at
all times and left in the container only in a minimum amount. It

should be noted that the toner replenishing system of the present

25 invention 1s practicable evenwith other packing densities, i.e., the



65 periphery of said tubular body. 63. A tuner container as clainmed in
claim6l, further conprising a cap for sealing said toner outlet. 64. A
toner container as clainmed in claim®63. 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 strew and the screw thread is
formed in said cap, said cap sealing said toner outlet in threaded
engagenment with said tubular body 65. A toner container as clained in claim
61, further conprising a sheet adhered to the section of said tubular body.
66. A toner container as clainmed in claim59, further conprising position
preserving neans for preserving a position of said sack. 67. A toner
container as clainmed in claim66, wherein said position preserving neans
conprises a box-like menber surrounding an entire periphery of said sack
68. A toner comeakier dassichafn®d gfemtlshoumdses redreded astthe moshetesirablde | i
vered fromsa i d toner conta i ner to a deve | op i ng sect i on of said
i mage form ng @#@pkred gsndytvan air stream 69. In a nmethod of packing toner
in atoner container i nc | ud i ng a sack forned of a f | ex i b |l a mater
i a | and a toner outdn thetotd¥a "deforhbteney s ieTacdot Bahesy Wermem wsra i r
pressure to thereby var apac i.ty thereof, sa i d toper, conta i _ner i s
packed wi th e 1BBREET RS Of b 081 d ' AR PP tRICRET iMRS¥&paci 1 YebETUPeRAYd. 70.
A et hod as cl ai_med ip |.ai m 69, wherein said tgng&ouﬁf ggkgd with the

96 A

toner with’air BerRg°sutkad 5ot "SF°%ai"F SR ESnt 4 ner SCAFLAY. & A

A A Ae. AF. . A U A A
UL. A3. A3.. Al s. %J@E@Téﬁﬁz\é.%&ﬁsk@% AA A3.e. A A A3Uy. A[. A . A

As. A5. A3" . A3. s. ARA3nhtUs AN9. ABA. AF. 3, . A . A&?. AF. . AY3y. A As. . A3. AA& A3 . A
A A hL. Ah& A AL : TAs.AS.r.AyU3. Af y. A AU.A A AU3.Ay. .AUAU.A{.A
RGvrxl/pl T\) 4r There were prepared a cylindrical, columnar glass: bottle
} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa]ca] ca] ca]ca
] ca] ca] ca] ca] cajadhead clapeeiec Raf Ga! @m, a height of 135 mm and a capacity of
[aoz\.z:z-}xsnid_Z] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca]lea] calFh]asakod] £ ivd] o) ajoedl.cadnd] theds Icubge. x"SoFt SFSFNPEBL 8) : ) }
xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca ca]ca]ca]ca]caLca]cachJca]ca}ca]ca]ca]ca]c
a] ca] ca] ca] ca] cHR/aeajeda] a] W : px ) B Rl + Tk ibdey shegts | egrysi sbNmO1GL1| 222
>31 3T3Y33 idn
T oa] ca] oa] oa] caPLHPLH] CAFcAIE AdAT ool EaPead 5244585 SEEB6LTEF LITLE8aro90- : : o
;; b<<<C=F=} >?Bd id 711 ¢. .
a] ca] ca] ca% ca] cg%rémZGF::téﬁ_évg} %‘2’}%@%%%’%@% ga%ecg} %g% %g']! '%%E%%&&?ﬁ%ﬂqc\l
NN? COPQZ QQQR>S -
TUV} xsgizd_Z] ]ca cg]otl:)éitgé]l ca (a:?ﬂ 83 ca %ad]l ca tgé]oga]%ﬂgg ?:g]e(l:?i dc%‘f%%f%%] ca] ca
] ca] ca] ca]iga] caf & sacalngal £l kAl £ 34 ML XHXYEm thasEae dBaeqadfibo graghEhhj i
kkkl | } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca]ca]
ca] ca] ca] ca] ca] Tid ciejtzrakcahe aleft] caheal ddrebereAmadep pRPKEH]>Tidr ra rshink LuUxy{
{]]}@Q"| wrmhb] X] ca] ca] c*a] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] teajmeaptaiec ahcajoomgrta] sajrc 400 X pif % 1@ Cdtey xsve idaZ]d dapea] ca]
caj ca] ca] ca] ca] ca] ca] ca] c%ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cal BxFENES Fuk@{ Rauinesairg ! Z§ [veay dayoed/caje apoa] cajwa) ed]'ew] cal ¢
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25 suction, it was sealed by acap The packing density of the container
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of cohered toner left. The amounts of residual toner each were
15 multiplied by a preselected constant, and the ratio of the sum of the
resulting products to the total amount of toner was determined to be
the degree of cohesion (%).
FIG. 26 plots the degrees of cohesion determined by the above
procedure As shown, the samples 5~d 1.e , soft containers cause
20 the degree of cohesion to change |ittle without regard to the duration
of storage. By contrast, the glass bottle or sample a causes Its
toner to cohere in a short period of time and makes the measurement

impossible The soft containers were found to only siightly expand

during storage
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Experiment 2
There were prepared three glass bottles identical with the
glass bottle of Experiment 1 and three soft containers identical with
the soft containers of Experiment 1. The glass bottles and soft
5 containers each were packed with 100 g of toner to a packing density
of 0.4 by the same method as in Experiment 1. Thereafter, all the
samples were sealed with caps. Such two kinds of samples were stored
at temperatures of 50° 45° and 40° in order to determine the cohesion
states of toner. The cohesion states were measured by penetration
10 as prescribed by JIS (Japanese Industrial Standards) K-2207, 1.e ,
by dropping a needle onto a preselected amount of toner after storage
so as to determine the degree of penetration. The unit of penetration
is also prescribed by JI1S 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. (n FIG. 27, asterisks and dots correspond to
the glass bottles and soft containers, respectively As for the
glass bottles, toner starts cohering on the elapse of 40 hours since
the start of the exper iment and coheres far more noticeably than toner
20 stored in the soft containers in 120 hours. This tendency was also
found at the temperatures of 40°C and 45°C
As stated above, when a glass bottle packed with toner and
sealed was stored at a high temperature, the toner sequentially

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

107
[&4]

inside the glass bottle expands due to the rise of temperature
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pressure tnside the bottle rises because the inner periphery of the
bottie is implemented by a hard material and cannot absorb the
expansion, causing the toner to cohere. This may occur even with a
soft toner container when it expands due to temperature elevation to

) the maximum capacity that cannot be absorbed by flexibility
[n 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 exper imentally 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 tocner
packed in the container occupies a capacity of Ctoner after sealing
and that air occupies a capacity Cair i1n the sealed container Then,
the above occurrence was successfully obviated when the toner

15 container was packed with the toner 1n 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 tcner particles packed in

[
n

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 occunied oy
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
3 In the above relation (1), 0.1 may be regarded as a margin oF
a space against the variation of pressure in the toner container
ascribable to temperature elevation. Specifically, the variation of
pressure and that of volume ascribable to the variation of temperature
in the toner container are derived from the rule of PV/T = constant
10 where P, V and T respectively denote pressure, volume, and absolute
temperature. The glass bottles used in the previously described
experiments are considered to belong to a system in which volume V
is constant. Assume that a hermetically sealed glass bottle has a
constant volume, and that the temperature and pressure are
13 respectively 20°C and P1 at the time of packing and 50°C and P2
(maximum) at the time of storage. Then, there holds an equation of
P2/P1 = 1.102. Likewise, if the maximum temperature and maximum
pressure are 40°C and P3, then there holds an equation of P3/P1 =1. 068
That is, temperature elevation causes air inside the toner container
20 to compress the toner, the pressure rises by 10% at 50°C. Presumably,
therefore, the toner is caused to cohere by both of temperature
elevation and pressure elevation ascribable thereto
On the other hand, the soft toner containers are considered

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

25 inside the toner container effects the toner existing in the container
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most when temperature is 50°C, as determined by the previously stated
exper iments. Therefore, if temperature 1s 20°C at the time of packing
and 50°C (maximum) at the time of storage, then the toner can be
prevented from cohering when pressure in the container remains

5 constant over the temperature difference of 30°C. Specifically
assuming that pressure P inside the toner container is constant, and
that temperature and volume are respectively 20°C and VY1 at the time
of packing and 50°C and V2 {maximum) at the time of storage, then there
holds an equation of V2/V1 = 1.102. It follows that if the volume

10 of the container where air 1s 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 1n 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 céntéfner 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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magnetic or nonmagnetic The toner consists of, e g ., styrene resin
polyester resin or similar binder resin and a coloring agens with or
without the additicn c¥ a chargs contr ol agent and other additives
As for a one—ingredisnt type magretic toner, 2 ferrite— cr

magnetite-based magnetic material is add:tionally added. For full-
color image formacion, black toner, c¢yan toner, magenta tonexr and
yellow toner each ars 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 £fcrming process. The toner may be usual black

toner or color tcner.

A one—ingredient type Tcner cannct satisfacter:ily develop a

[ =1 &1

latent image 1T 1t is attracted by *he develooing roller of the

developing section more than or less than necessary This kind cf
toner theretore should preferably have a true specific gravity

ranging from 1 55 to 1 75 A twe—ingredient type toner should

preterably have a true specific gravity of 1.1 to 1 3

When toner with the aktove true specific gravity is packed I1n

the toner container of the present invention, i% rapidly.sinks in the

container with a minimum of air existing therein. This successfully

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

container,

Toner applicacle to <the <%oner container of the present

invention has a volume mean particle size of 4 0 um to 12.0 um,

preferably S O umtoC 9 um  Particle sizes less than4 O umwould

bring about oroblems 1n image <ransferring and cleaning steps
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make 1t difficult to maintain the resolution of an image high For
highdefinition images, the volume mean particles size of toner should
preferably be 8 O um or less.

3 Specific particle size distributions of toner applicable to

the present invention are as follows. In toner with a volume mean

particle size of 7.5 um, the number of fine particles of 4.0 umor
below is 18 % of the total number of particles while the weight of
rough particles of 7.0 umor above is 1.5 % of the total! amount. In
10 toner with a volume mean particle size of 9.0 um, the number of fine
particles of 4. 0 umor below is 15 % of the total number of particles
white the weight of rcough particles of 7 0 um or above is 2.0 % of
the total weight. The number of particles and weight mean particle
si1ze were measured by using Coulter TA~2 available frem Coulter.
135 A method of packing the toner container of the present
invention with toner will be described hereinafter The method may
basically be any cne of conventional methods including one taught in
Japanese Patent Laid-Open Publication No 8-334368 and will be
briefly described with reference to FIG. 28. As shown, a toner
20 packing tube 681 and an air suction tube 62 are respectively inserted
into two through bores formed in a member 81 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 i1s operated to pack the toner
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suction pump 64, it is possible to stably and densely pack the
container with toner without any space occurring in the container

|n the case of the hard toner container, the toner from tne

(W)}

hopper 63 drops into air existing in the container As aresult, air
exists between toner particles and prevents themfromrapidly sinking
This is apt to increase the packing time and contaminate the toner
The soft toner container is free from this problem because it is
substantially evacuated before packing. Moreover, even when the
10 toner dropping from the hopper 63 stops the inlet of the soTt toner
container, pressure can be app!lied to the toner via the flexible sack
so as to loosen the toner It follows that while the hard container
needs suction at the time of packing, the soft container can be packed
with a sufficient amount of toner W{Ehout any suction. In any case
15 the toner container packed with the toner is sealed by some method,
as stated earlier.
Examples of the present invention will be described
hereinafter although they do not |imit the present invention at all
Example 1 pertains to the combination of the blow type toner
20 replenishing system of the present invention and the hard toner
container including the mouth provided with the tight contact
enhancing mechanism. Example 1 proves that when an air pump or air
sending means is operated, the resulting stream of air actually

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

[N
wn

of the container is 0.7 g/cm® or less, the amount of residual toner
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FIG. 29 shows a specific arrangement for executing Example 1
As shown, the arrangement includes the nozzle 11 shown in FIGS. 3-1
5 and 3-2. The toner outlet portion 16 of the nozzle 11 has an inside
diameter of 6 mm and a thickness of 0.5 mm. The air infet 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 7mm.  The toner conduit 12 is air-tightly
connected to the end of the toner outlet portion 18. 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 otner end of the
toner conduit 12 is fixed in place above a beaker 868 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 I/min. (SR-01 (trade name) available from
20 Shinmei Electric) A timer, not shown, is connected to the air pump
10 in order to control the duration and interval of suction The
toner container 2 packed with toner is positioned with its mouth
facing downward and connected to the nozzle 11, The mouth has an
outlet with a diameter of 14 mm and has a tubular body with an Inside

25 diameter of 22 mm and a depth of 10 mm above the outlet  Urethane
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sponge formed with two slits and having a thickness of 10 mm and a
diameter of 22 mm is fitted in the mouth and adhered to the inner
per iphery of the mouth to play the role of the tight contact enhancing
means The two s!lits intersect each other at the center at an angle
of about G0 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
1 mm,  an outside diameter of 685 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 68 was measured by the balance 60 in order to determine
the amount of residual toner left in the toner container 2. It is
to be noted that the air pump 10 was intermittently driven Tor 1 second
at the intervals of 5 seconds

More specifically, there were prepared five toner containers
2 respectively having packing densities (g/cm’) of 0 4, 0 5, 0 6 Q 7,
0.8 and 0 9 Toner was introduced into each container 2 by use of
a spoon via a funne!l 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

magnetic material implemented by ion oxide and a polarity control

10
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agent, and an additive applied to the outer surfaces of the particles
This kind of toner is extensively used with a laser printer PC-LASER
SP-10 available from Ricoh Co , Ltd.
The experiment described with reference to FIG. 29 was
5 conducted with each of the above toner containers 2 The toner
containers 2 each were shaken ten times in each of horizontal and
vertica! directions and then connected to the nozzile 11
The experimental results proved that even when the toner
container 2 and balance 65 were located at remcte positions with a
10 difference in level of 300 nm, toner could be delivered from the
container 2 to the position above the balance 85 via the flexible toner
conduit.
As FIG. 30 indicates, when the packing density of the toner
container 2 exceeds 0 7 g/cm’, the amount of residual toner left in
15 the toner container 2 at the end of delivery increases. It will
therefore be seen that if the packing density is 0.7 g/cm’ or less

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

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

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

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

25 combined blow and suction type toner replenishing system incliuding
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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 tcner conduit
of Example 1 while the delivery port of the pump 30 was connected to
5 the other toner conduit  The beaker 68 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 685. The 3 um filter 26 having a diameter of 12
mm was adhered to the bottom of the toner container 2 as the pressure

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

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

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

20 Example 3 is identical with Example 1 except that it used the
soft toner container The soft toner container 2 had a sack
implemented by O 1 mm thick sheets formed of polyethylene and nylion,
and a mouth or tubular body formed of polyethylene The toner outiet
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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mm longitudinally and 80 mm laterally and has its sides inclined by
an angle of about 60 degrees relative to the section of the mouth
The toner container 2 is 130 mm high and provided with a capacity of
5] about 700 cc. The toner container 2 is foldable at the bottom and
foldable vertically at the centers of two sides
More specifically, the sack of the toner container 2 was
produced by welding the edges of four sheets such that the container
2 had the expected cubic shape. The fitting portion of the mouth or
10 tubular body formed of polyethylene is formed with a passage having
a diameter of 14 mm. The mating portion of the mouth is implemented
as a 10 nm long bore having an inside diametar of 22 mm. Urethane
sponge (EVERLITE ST (trade name) available Trom Bridgestone Corp )
with a 25 um thick polysthylene terephthalate film adhered thereto
15 is fitted on the wall of the above bore by a two—sided adhesive tape
(5000N (trade name) available from Nitto Denko Corp.) The urethane
sponge is 10 mm thick and provided with a circular shape having a
diameter of 22 mm. Two 12 mm long slits are formed in the urethane
sponge and intersect each other at the center at an angle of about
20 90 degrees.
Six toner containers 2 were respectively packed with toner
applicable to a laser printer PC~-LASER SP-10 avai lable from Ricoh Co.
Ltd. to packing densities of 04, 05 0.6 0.7 08 and 0.8,
respectively, The packingdensity is produced by dividing the amount

25 of toner packed in the toner container 2 by the maximum volume (cc)
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of the container 2 A high packing density is difficult to achieve
with the soft toner container 2 because vibration cannot be easily
imparted. In light of this, a 3,000 mesh Tilter formed of porous
stainless steel was Titted on the end of the nozzle 11 that was 80
5 mm long and had a diameter of 5 mm. The toner container 2 was packed
with the toner while being subjected to vacuum of 150 mmHg via the
nozzle 11. This was effected with the same arrangement and method
as in Example 1
The above experiment showed that toner could be delivered even
10 from the soft toner container 2 to a preselected remots position. As
FIG. 34 indicates, when the packing density exceeded 0.7, the amount
of residual toner tobe left inthe 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 1dentical with the material forming
the sack of the toner container 2 was welded to the toner outlet of

the container 2 in order to seal the toner outlet. Whether or not

the toner container 2 satisfies the previously stated relation (1)

was determined.

1o
n

Because Cmax was 700 cc and because the toner had a true
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specific gravity of 1.2, Ctoner was (300 — 1.2) =250 cc. QCair was
determined to be 408 cc by the previously stated method. By

substituting such values for the relation (1), there was ob%tained

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

The above toner container therefore satisfied the relation
(M.

After the toner container 2 packed with the toner had been
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
conesion.

Example 5 proves the effect achievable with the tight contact
enhancing mechanism fitted in the mouth of the toner container 2. Two
samples [l] and [l!] of the mechanism were prepared which were
respectively representative of poor contact and tight contact.
Specifically, in the sample [I], 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 fiim
sheet was adhered to the above urethane sponge, and then the sponge
was fitted in the mouth The film does not allow air to pass
therethrough. The urethane sponge included in each of the samples
(1] and [!1] had a diameter of 22 mm and a thickness of 10 mm and was
formed with two 12 mrmwide slits intersecting each other at the center

perpendicularly to each other

&) S#10% " & ()-3l @ 10% & ()-JbC0 h

10 10
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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 adhersd
to the bottom of the toner container 26. The sponge 20 was affixed
5 to the mouth by a two—sided adhesive tape (5000N available from Nitto
Denko Corp.). The toner container 20 was packed with 300 g of toner
type S Yellow available fromRicoh Co., Ltd. The toner was delivered
from the toner container 2 by the combined blow and suction system.
For measurement, the arrangement of Example 2 was also used
10 The nozzle 11 was inserted into the toner container via the slits 12
of the sponge 20 such that the hole 15 of the air inlet portion 18
was positioned in the container 2. Subsequentliy, air was sent for
1 second whi le the pump was driven for 1 second. The resulting amount
of toner delivered from the toner container 2 was measured by the
15 electronic balance  FIGS. 35 and 36 respectively plot experimental
results obtained with the samples [|] and [11] In FIGS 35 and 36
the ordinate indicates the amount of toner delivered for a unit drive
time of the pump while the abscissa indicates the amount of residual
toner left in the toner container As FIG 35 indicates, the toner
20 delivery from the sample [I] for a second is sometimes zero and not
stable and leaves about 3. 5g of toner therein at the end. 0On the other
hand, as FIG. 36 indicates, the toner is constantly delivered from

the sample [!1] by about 0.6 g for a second and left little at the

end (substantially zero gram).

]
wn

As FIG. 35 indicates, the toner delivery from the sample [!]
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noticeably varies and causes a great amount of toner %o be left in
the toner container By contrast, as FIG. 36 indicates, the toner
delivery from the sample [/1] is stable and causes a minimum of toner
to be left in the toner container In the sample [1], the open cel|
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
pertion around the sponge 20 In the sample [I1], the sponge 20 with
the filmprevented air 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 on[Q.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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1 Atoner container for an electrophotographic image forming

anparatus, comprising:

a sack formed of a Tlexible material,

a toner outlet for discharging toner; and

a mating portion for allowing said toner cutlet 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.

2 A toner container as claimed in claim 1 wherein the

flexible material is about 20 um to about 200 um thick.

3 A toner container as claimed in claim 1 wherein the
flexible material comprises a resin film.

4 A toner container as claimed in claim 1 wherein said
toner outlet comprises a tubuiar body including a connecting portion

for connecting said toner outlet to an opening formed in said sack
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and said mating portion

5 A toner container as claimed in claim 4 wherein a wall
oT said sack adjcining an end portion of said tubular body extanding
from an end of said connecting portion is subszant:ally parallel %o
an outer periphery of said connecting portion
8 A toner container as claimed in claim 4 wherein said
- mating portion of said tubular body has an inside diameter greater
than an inside diameter of said connecting portien
7 A toner container as claimed in claim 4 wherein said
connecting portion has a ship—!{ike section
8 A toner container as claimed in claim 4 further
comprising a flange extending radially outward from a position
between saidmating portion and said connecting portion substantially
(n parallel to a section of said tubular body
9 A toner container as claimed in claim 4 wherein sa:d
mating portion and said connecting portion are separable from each
other
10 A toner container as claimed 1n claim 1 further
compr 1sing a bottom and a side wall connecting said bottom and said
toner outlet and including reduced structure sequentially reduced in
size toward said toner outlet.
11 A toner contatner as claimed inclaim 10 wherein a surface

of said side wall forming said reduced structure is inclined relative

to a section of said tubular body by an angle of about 45 degrees to

about 90 degrees
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12 A toner container as claimed in claim 10 wherein said
bottom has four sides, at least one of four sides forming said side
wall being inclined relative o a section of said tubular body by less
than SQ degrees

13 A toner container as claimed in claim 10  further
comprising pressure adjusting means provided on one of said becttom

{ and said side wall.

14 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 out!et to mate with
an elongate matter and remain in a mating position,

said sack being packed with toner and deformable in accordance
with an air pressure to thereby vary a capacity thereof.

15 A toner container as claimed in claim 14 whersin said
toner ocutlet is sealed.

16 A toner container as claimed in claim 15 wherein said
toner outlet 1s 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

17 A toner container as claimed inclaim15. further comprising

a cap for sealing said toner outlet
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a screw and a screw thread is formed in one of an inner periphery and

an outer periphery of sard tubular body while the other of the screw
and the screw thread is foermed insa'd cap, saidcap sealing saic zoner
outlet In threaded engagement with said tubular body

19 A tcner container asclaimed inclaim18 further comprising
a sheet adhered to a section of said tubular body.

20 A toner container as claimed in claim 14, further
comprising position preserving means for pressrving a position of
said sack.

21 A toner container as claimed in claim 20 wherein said
position preserving means comprises a box—| ke member surrounding an
entire periphery of said sack

22 A toner container asclaimed inclaim 14 wherein the toner
is delivered from said toner container to a developing section of said

image forming apparatus by an air stream.
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23 A toner container for an electrophotographic image forming
apparatus, comprising:

a sack formed of a flexible material,

a toner outlet for discharging toner;

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

a tight contact enhancing mechanism for enhancing tight
contact between said mating portion ard the elongate matter:

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

24. A toner container as claimed in claim 23, wherein said
toner outlet comprises a tubular body, said tight contact enhancing
mechanism being provided on a surface of said tubular body.

25. A toner container as claimed in claim 23, wherein said
mating portion comprises a tubuiar body and said tight contact
enhancing mechanism positioned in said tubular body.

26. A toner container as claimed in claim 23, wherein said
mating portion comprises a tubular body and said tight contact
enhancing mechanism positioned on an outer periphery of said tubular
body.

27. A toner container as claimed in claim 23, wherein said
tight contact enhancing mechanism comprises an elastic member

28 A toner container as claimed in claim 25, wherein said

tight contact enhancing mechanism comprises a flat elastic member

10



YMLOY%&' ()-k@I 11111 nmbCO !l 10% & ()-110% & ()- 10b 10b 10bl (10%& ()-|
, & 10%& ()-Y " $s10%& () - mmAngnmmRNdBbCO ' [~ S&I10%&' ()- 10% v& () -
s10% & ()- S10% & ()- S10% & ()- G 10% & () - RnnnnzooodEbCO !'!'3 L'10% & () -1
1 940% & ()-3 110% & ()-1 10% & ()- YE®% & ()- ~10% & ()- o) pdpppp) qdELCO
1l f210% & ()-F 010% & ()-F .10% & ()-3 ,10% & ()- *10% & ()-F

,)MLO% & ()-)qgqgqqqqqgrbCo ! [ 10% & ()-T 10% & ()- 100 10 10'Y

sized to cover an inside of a section of said tubular body and formed
withslits indirection of thickness, saidelastic member being fitted
in at least one tubular body and adhered to an inner periphery of said
tubular body.

29. A toner container as claimed in claim 23, wherein the
flexible material is about 20 um to about 200 um thick

30. A toner container as claimed in claim 23, wherein the
flexible material comprises a resin film.

31. A toner container as claimed in claim 23, wherein said
toner outlet comprises tubular body including a connecting portion
for connecting said toner outlet to an opening formed in said sack
and said mating portion.

32, A toner container as claimed in claim 31, wherein a wall
of said sack adjoining an end portion of said tubular body extending
from an end of said connecting portion is substantially parallel to
an outer periphery of said connecting portion.

33. A toner container as claimed in claim 31, wherein said
mating portion of said tubular body has an inside diameter greater
than an inside diameter of said connecting portion.

34. A toner container as claimed in claim31, wherein said
connecting portion has a ship—like section.

35. A toner container as claimed in claim 31, further
comprising a flange extending radially outward from a position
between said mating portion and said connecting portion substantially

in parallel to a section of said tubular body.
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36. A toner container as claimed in claim31, wherein said
mating portion and said connecting portion are separable from each
other

37 A toner container as claimed in claim 23, further
comprising a bottom and a side wall connecting said bottom and said
toner outlet and including reduced structure sequentially reduced in
size toward said toner outlet.

38. A toner container asclaimed inclaim37, wherein a surface
of said side wall forming said reduced structure is inclined relative
to a section of said tubular body by an angle of about 45 degrees to
about 90 degrees.

39. A toner container as claimed in claim 37, wherein said
bottom has four sides, at least one of four sides forming said side
wall being inclined refative to a section of said tubular body by less
than 90 degrees.

40. A toner container as claimed in claim 37, further
comprising pressure adjusting means provided on one of said bottom
and said side wall

41. 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;

a mating portion for allowing said toner outlet to mate with

an elongate matter and remain in a mating position, and
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a tight contact enhancing mechanism for enhancing tight
contact between said mating portion and the elongate matter,

said sack being packed with toner and deformable in accordance
with an air pressure to thereby vary a capacity thereof.

42, A toner container as claimed in claim41, wherein said
toner outlet is sealed.

43. A toner container as claimed in claim 42, 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.

44, A toner container as claimed in claim 42, further
comprising a cap for sealing said toner outlet.

45. A toner container as claimed in claim 44, 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 tubufar body

46. A toner container as claimed in claim 42, further
comprising a sheet adhered to the section of a tubular body.

47. A toner container as ‘claimed in claim 41, further
comprising position preserving means for preserving a position of
said sack.

48. A toner container as claimed in claim 47, wherein said

position preserving means comprises a box—|ike member surrounding an
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entire periphery of said sack.

49. A toner container as claimed inclaim 41wherein the toner
is delivered fromsaid toner container to a developing section of said
image forming apparatus by an air stream

50. 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;

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

a tight contact enhancing mechanism for enhancing *ight
contact between said mating portion and the elongate matter:

said sack being packed with toner and deformable in accordance
with an air pressure to thereby vary a capacity thereof,

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 packingdensity
is 0.7 g/cm’.

51. A toner container as ciaimed in claim 50, wherein said
toner outlet is sealed.

52. A toner container as claimed in claim51, wherein sa:d

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
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periphery of said tubular body

53. A toner container as claimed in claim 51, further
comprising a cap‘for sealing said toner outlet.

54 . A toner container as claimed in claim 53, 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.

55. A toner container as claimed in claim 51, further
comprising a sheet adhered to the section of said tubular body

56. A toner container as claimed in claim 50, further
comprising position preserving means for preserving a position of
said sack.

57. A toner container as claimed in claim 56, wherein said
position preserving means comprises a box—|ike member surrounding an
entire periphery of said sack.

58. A toner container as claimed in claim 50, wherein the
toner is delivered from said toner container to a developing section
of said image forming apparatus by an air stream.

59. 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;

a mating portion for allowing said toner outlet to mate with
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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)

60.. A toner container as claimed in claim _59, 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 (em®) of said toner container, said packing density is O 7
g/cm.

61. A toner container as claimed in claim 59, wherein said
toner outlet is sealed.

62. A toner container as claimed in claim 61, wherein sa:d
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
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Qeriphery of said tubular body.

63. A toner container as claimed in claim 61, Tfurther
comprising a cap for sealing said toner outlet.

64. A toner container as claimed in claim 63, 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

65, A toner container as claimed in claim 61, further
comprising a sheet adhered to the section of said tubular body.

66. A toner container as claimed in claim 59, further
comprising position preserving means for preserving a position of
said sack.

67. A toner container as claimed in claim 66, wherein said
position preserving means compr ises a box—1|ike member surrounding an
entire periphery of said sack

68. A toner container as claimed in claim 59, wherein the
toner is delivered from said toner container to a developing section
of said image forming apparatus by an air stream

69. 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 an air pressure to thereby vary a
capacity thereof, said toner container is packed with the toner with
said sack reduced in capacity beforehand.

70. A method as cIaimed.in claim 69, wherein said toner is

packed with the toner with air being sucked out of said toner

contatiner



