; e3egNpnf f g<kko60TNpl i u~en~m~u TONER CONTAI NER AND | MAGE FORM NG METHOD
AND APPARATUS USI NG THE SAME BACKGROUND OF THE | NVENTI ON The present i
nvent i onre | ates to a toner conta i ner and a nethod and an apparat us
for form ng an i mage by using the sane. An el ect r ophot ogr aphi ¢ i mage

form ng apparatus of the type 5 deve | op i ng a | atent | on
an i mage car r i er wi th toner stored in a devel opi ng W|W@wmu|@mr
conventional. This type of imge form ng apparatus i s i as,
e. g, acopi er, apri nter, afacs i m | a apparatus or™8%nb i nat
i on thereof Fresh toner i s rep | eni shed formthe toner container to

t he devel oping unit for developnent. 10 Usua | J y, the toner conta i ner

s renmovab | y nounted to the body or the devel oping unit of the inmge

form ng apparat us arftiER euINGé EXERWARDN |MAGE FORMI NGUHETTODt Ae APPARIATES t he t oner
conta i ner has been packed with toner; it is put on the market as a
product independent of the appar at u$/SbydyHE 1%3\Mgapanese Pat ent Lai d- Qpen
Publ i cati on No. 7-20705, for.exanp | e, di sc | oses a toner conta i ner
formed wi th aspi ral groove i nits inner periphery toward a toner
outlet or nmouth. When the toner conta i ner i s rotated about i is ax i s,
toner i s fed out vi athe spi ral groove Th i s toner contai ner i s
formed of, e. g, p | ast i cs. On the '?0 other hand, Japanese Patent
Lai d- Open Publication No 7-281519 *159159* teaches a toner container
havi ng thereinside an agitator ghQiragd oF M8 iy hpner and formed wi th
pl ast i cs or paper The ag i tator i s rotated to teed out toner while

agitating it. The toRgs ,cANLRIRGLS: i bRYIMtdsN ot hERPUKRL HASHIRALSRRIN are
hard toner containers each 5 having a toner discharging nechani sm

thereinside. TaR@randappBRtQsItfol fARYNORA Mhagehsy ARONE thendimeCcoNt ai ners by
the toner d i scharg i ng nechan i smd i rect | y drops i nto a hopper

nc | uded in the deveéhopiedgrebhiotogrEbRid GRege ifSra0nRyeyedatiomft i Ropper to
adevel opi ngposi t i onfor devel opi ng al atent i nmage forned on
an i mage 510 cdevelapieg a llatent imagehereédre aneécessaary itowitlotatee ttheed oner
contai ner i nthevi ci ni ty of the deve |l opi nguni t i nthei
mage forns ng appardgvetering wWddi t$ canverdnsialer i iy st heradodpimeget fremi ogrer , it
is necessary to |locate the Honer'container above the devel opi ng unit unless
sone special MEERHAIATSM iSs TRIEASNTFY Heet & hedE°P ERjui F OfLTTS; 3 ABSTISNEF 15
contai ner has customarily beanCﬁn§i9§redfto be igte r.al V\,ilth.%hgf
devel opi ng uni £PENE BF Vi HEARAEh' Bn-ELEP Usi UE° et il 1e8ll &t isbRd g™
the toner container to the developing 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 1s formed of, e. g, plastics. On the

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

(HETRTT

*159159*




t he lLayout of various neans and parts arranged in the inmage formng
apparatus. The prerequ i s i towi th the i nmage forns ng apparatus i s
that the 20 de | i very of toner fromthe,toner conta i ner to the deve |
opi ngun i t be continuous and stable However, the above conventi onal
system for replenishing toner fromthe toner container to the devel opi ng
unit cannot sufficiently neet this prerequisite, limting imge quality
avai l able with the apparatus Another problemis that some of the 25 toner
stored i n the toner contai ner i s 1 eft i nthe contai ner wi thout
3 contributing to image 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
SUMVARY OF THE INVENTION | t i s therefore an object of the present i nvent
i on to prov i teechesnet Hodeandortiriappahating ftoer¢imagee f of nagitenousifay a new
toner replenishing systemmaking it needless to | ocate a toner container
and a devel opi Ag! Uit n&Itese ey EerdedotifErP aptl asher eaerobVingt34i§ale is
limtations on |l ayout, and,a new toner container for the same. It is
anot her obj ect raﬂfatteﬁetop?%%%ﬁw i‘AGENIT b £8' 5008 d& a TRELHHBE" &RBTHASTS
apparatus for i.m formation using a _new,toner replenishing.system
al | owi ng t oner tﬁﬁgﬁcelgt 51 9°US Y @“Sati §°°§ el Fp ﬁ&”ﬂnf?”%{m i3 *ffhes and
noti ceabl y; red%bﬂ% Lhe, ATOYNL1Of s i} &é)éh%hiénﬁ)tﬂgr%i‘ﬁfs?deat the end of

e the sane

delivery, ‘and a new toner contarl ner for n accordance with the

present invention, arthbpéelr M &lN8E dhoroNe€hREtLOPNLO ARG nt B ge
form ng apparatus includes a toner . out J et for d i scharg i ng tonher,

and a mat i ng tperbnér BNsdHaFg gl mdeh@ii dm dig ebHBy drddstioRemh Highk €t nd iceat e
with an elongate natter and remain in a mating position. -Also, in
accordance w t hnttte pswseptngd nnvemnt | oy tomerai srebhog/ed from the hopper to a
developing position for developing a latent image formed on an image
10 carrier. 1t 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
[ocate 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 toner stored in the toner container is left 1n the container without



of packing toner in a toner container including a sack forned of a f | ex i
bl amter i al and a toner out | et and deformab | a i n accordance w i
th 25 air pressure to thereby vary a capacity thereof, the toner container
4 i s packed vv i th the toner wi th t he’ sack reduced i n capac i ty

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

el ect rophot ographi c i mage form ng nethod has the steps of setting a toner
cont ai ner packed with toner on an image form ng apparatus 5 including a
devel opi ng section, setting up a toner delivery passage between the toner
contai ner and the devel opi ng section, and delivering the toner fromthe
toner container to the devel oping section via the toner delivery path with
an air stream Mbreover, in accordance with the present invention, an 10
el ect r ophot ogr epttirc binaget$ omaead capararcat as! st lvdesstaddevel opi ng secti on,
and an el ongate toner delivering device The devel opi ng section and one end
of the toner deliverPHigErdest bas apebegmprict tdthoakayerrob hems. orl s BRI &
DESCRI PTI ON OF THE DRAW NGS The above and ot her objects, features and
advant ages of tPesPeserit®i?iféntion will become nore apparent fromthe
foll ow ng detail ed description taken with the acconpanying draw ngs in
which FI1 G 1i s avi ewshowi ng atoner rep |l eni sh i ng system

enbody i ng 20 the present 'nveQ%MﬁﬂwaBPWM@ChHﬂ$?ﬂpﬂ devel opi ng section, a
e

toner conta i ner for rep | en i t oner deve | op i ng sect

on, and toner delivering %@Q%r‘%%ﬂ%%‘c@goftﬂ% Qﬁ‘evs%kww&ﬁgﬁtt'o%}o@ﬂ@e toner

container; FIG 2 is a view show ng the toner container t oner

delivering meansméHR SRECAH iapphldtus FdFl GRadr Forhkk i3n2udirg Yi FUWS tShow ng a
nozzle included in the

replenishing system making it needless to locate a toner container
and a developing unit close to each other and thereby obviating
10 limitations on layout, and a new %toner container for the same.

It is another object of the present invention to provide a
method and an apparatus for image formation using a new toner
replenishing system allowing toner to be stably delivered to a
developing unit at all times and noticeabiy reducing the amount of

15 toner to be left at the end of delivery, and a new toner container
for the same

In accordance with the present invention, a toner container
for an electrophotographic image forming apparatus includes a toner
outliet for discharging toner, and a mating portion for allowing the

20 toner outlet to mate with an elongate matter and remain in a mating
position.

Also, in accordance with the present invention, in a method

of packing toner in a toner container including a sack formed of a

flexible material and a toner outlet and deformable in accordance with

[\
N

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



illustrative enbodinent; FIG 4 is a view show ng the toner container and
nozzl e connected to each other; 5 FIGS. 5-1 and 5-2 are views each show ng
a particular nodification of the nozzle, FIG 6 is a section the toner
contai ner and nozzle; FI G 7 i s avi ewshowi ng aspeci f i c conf i
gurat i on of the toner replenishing systemincluding a suction punp; 10
FIG 8 is a section show ng the suction punp, FI G 9i s av i ewshowi
ng another spec i f i ¢ conf i gurat i on of the toner rep | eni sh i ng
systemi nmp | enented by a conb i nod b I ow and suct i on system FIGS
10-1 through 10-3 are views show ng specific 1~ conf i gur at i ons of at

i ght contact enhanc i ng nmechan i smi nc | uded i n the illustrative
enbodi nent, FIGS. 11-1 through 11-3 are views show ng anot her specific
confi gur at i ons! DP2¥58 “ithrite CoRtatt theHtatrR G IHERhdhF3RAc BY Bsforshanding 12-2
are views show ng si&l ﬁnother specific 20,%onfiguration of tge tight
contact enhancing mecHAARSm "Bl 82207 #37%° aHid 138 &V &S¥iewd YSAGIEhg X
further specifi onfiguration of the tight contact, enhanci chani sm
F1GS 14- 37t hr otgH L PR Buegh g R T o BT R s i 12
configuration 9£ne'rh%or‘i%a9t1£rCﬁi&k%tw%h%@%ﬁ%n”@ﬁhw §Mk ot pk %]ppgﬁa%é'l and
15-2 are v i ews show i1 ng the exter na | appearancg B of =t AE { dner

contal ner g Fl Gy (181dg bIQUYB 1 & AN 6n VEBMS nghpWk NgnSP&E| Ne@y passage _ .
configurations of a mouth formng part of the toner container, FIG 17 is a
vi ew showi ng ap&tween specitbhér CopdiagHeat ke e Sdérgopmigt hsedtlitn, 18 d s a

vi ew show ng pressure adjusting neans provided on a sack form ng anot her
part of the toderiveeiiqither toddrGErod 9%tht antkrl@o2tdmer viewhesSHovd g @z~

nodi fication of the toner container; 10 FIG 20 is a view show ng anot her
modi fi cati on ofe¢thient vretthe denai e | verIyGEathl with Anouighs2ea®. are vi ews each
showi ng a particular nodification of the toner container, FIG 22 is a view
showi ng anot her nodi fleeeVEbn 6F #¢rerdeiner viShcdht aPRsent Fl yergi3ons 1 vi ew
showi ng still another nodification of the toner container, F|1 G 24 i s a
v i ew shifw i AYSECPRITORARN Ifodmaget TRrmiag APPRrRTYF {1 Ueeher dBbNICRI Mer; 20

F1l GS 25-1 and 25-2 are, v i ews show i @g a further. nod % f i cat i on of
the toner cont afz?,'téro,n, and an elongate foner [ivering device he developing

section and one end of the toner delivering device are connected to

each other.

15 BRIEF DESCRIPTION OF THE DRAWINGS
The above and other objects, features and advantages of the
present invention will become more apparent from the following
detailed description taken with the accompanying drawings in which
FIG. 1 isaview showing 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 26 is a graph showing a relation between the packing density of the
toner contai ner and the degree of cohesion of toner; F 1 G27 i s a graph
showi ngar al at i on between the shape of the ~Z5 toner conta iner and
t he degree of cohesion; f FI1 G 28i ssavi ewshowi ng aspeci f i c
met hod of pack i ng the toner container with toner, F1 G 29i s avi ew
showi ng a spec i f i c exper i nenta | ar rangenent used in Exanple 1,
FIG 30 is a graph showing a relation between the packing density of the
toner container and the amount of toner left in the toner container; FI G
31i savi ewshowi ng aspec i f i c exper i nmenta |l ar rangement used
in Exanple 2, 10 FIG 32 is a graph showing a relation between the packing
density of the toner container and the residual anount of toner, F I G 33
i s avi ewshowi mgstheCyky b-£ a5banewOfshdw fRNEMSON @nd 1 JAgH sk i n
Exanples 3 and 4, FIG 34 is a graph showing a relation between the toner
1~ contai ner anp Jsheatigsi ualdimémunt of toner; FIG 35 is a graph show ng a
rel ati on between the residual anount of toner | eft i naf i st sanp | a
used i n Exanmp | a 5Fand 4t he anoust sbbwreplteai séveentoftarinar uarid rbkme, and
FIG 36 is a graph showing a relation between the residual ?0 anmount of
toner | eft i cormestedbrid sapothex;used i n Exanp | a 5 and the anount of
repl eni shment for a unit time DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
Refer r i5ng to F | @GS o1t Reddbzdv #rengsiewa eaefersiwpng enpertglsuiamg ' 25
system enbodyi ng the present invention is shown and includes a 8

devel opi ng sect?Yri | $2HNapGedei #Pa2he body of an i mage forning apparatus. A
toner container 2 is ni cated .to the _devel opi ng section } by toner

del i vering means 3 aﬁﬁé)‘gg?)%? f?ﬁlél"”t%’%é%%p%’%% 2d 38 19%& ' devel opi ng
section 1 Th.e devel Op!@g7S‘§Ct\llpel"}v s]hol irqcalsplélgle o Pelr @90#0?&9@ thndld 2
two-i ngred i ent type deve 17 0oer B, "F 2aP 4 'Coner and cat °r T er

xture. Af i rsi,andsRmecoNdnSHaWe Mg a9sdctth 8t Yump: @and 6, respect i ve |
y, and a deve | opi ngrol | er 7 are d 1 sposed | n the casing 4. The

devel oping roller 7 Fages as RhotOGORUdHow NE tHEUINRN o BRES, Carrier 8 A

| atent image is electrostatically forned on the 10 drum8 wh i | a the drum
81 s rotated i n a #HE& fe6ta ViedsHowhtk bndiakedpbyi faB @hf DaMriaBidr &3 tHe The
two screws 5 and 6 each are rotated in a particular direction indicated by
an arrow i n Fl Gnél, ragiehash mg tviseend emeleopetedhandcotnhereehly! oghmrdgsuctngn t he
toner and car r i er to oppos i topol ar i t i es. 15 The charged deve |
oper Di s depé¥stiemed on the surface of the deve | op i ng

F1GS 10-1  through 10-3 are views showing specific
15 configurations of a tight contact enhancing mechanism included in the
ttlustrative embodiment,
FIGS. 11-1 through 11-3 are views showing ancther specific
configurations of the tight contact enhancing mechanism;
FIGS 12-1 and 12-2 are views showing sil! another specific
20 configuration of the tight contact enhancing mechanism;
FIGS. 13-1 and 13-2 are views showing a further specific
configuration of the tight contact enhancing mechanism;
FIGS 14-1 through 14-3 are views showing a stili further
specific configuration of the tight contact enhancing mechanism,

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



roller 7 being rotated in a direction indicated by an arrowin FIG 1 The
devel oping roller 7 conveys the devel oper D to a devel oping position where
the drum8 and roller 7 face each other At this i nstant, a doctor b | ade
9 regu | ates the anount of the deve | ofer D be i ng 20 conveyed toward
the deve | opi ngpos i t i on. At the deve |l opi ng posi t i on, the
toner of the developer Dis electrostatically transferred fromthe
developing roller 7 to the latent imge forned on the drum 8, thereby
produci ng a correspondi ng toner inage. Assune that a toner content sensor,
not shown, determ nes that 25 the toner content of the deve | oper D ex i
st i ngi nthe Gas i ng 4 i s short 9 Then, fresh toner is replenished
fromthe toner container 2 tothe cas i ng 4 i norder tomi ntat n the
above toner cogd epé PBstaAkaidre toner container 2 is renovably nmounted to

the apparatus body I nthe i | | ustrat i ve enbod i nent, the toner i s
rep | en i shed fromi&st hel@-Onethreopha li6-Berar2 t oidwbe deweng aPpetiflg sect |
on 1 by as Ceamof ai r generated ~ n the toner de | i ver i ng neans or
de | ~ very passdgeurdt'ibhs tdf &hmouts foomfng pgutr cdtthie doneri cbniaiseposs i b |

atoeffect r epl en i shnment even when the toner conta i ner 2 and deve
op i ng sect i on 1 &G 17 0eat ¢dewtshpemst enqidsi tsrenst cTom fpgeragan sifte with
this systemis that the delivery 10 passage 3 be closed as hernetically as
possi bl e Fhis Bondptiton, i.e., substantially hernetically closed condition
refers to a conditiop wher ein substgntially no toner |eaks fromth

del i very passage 3. Tife HeI'Pvery haSuyiE 8T 358UroR ‘ds%ﬁgd??r?ﬁéc"cﬁoﬁdfetdhe

toner 1~ conta i _ner Zf%prgin%e\ég tJhe(r)p;fa'rtn?f Sgct, b.on %tbynelr'ong toner de | i
Ty "clos

ver i ng meant " Th&*&bdoe" i ALY gh ed condit"6h 1%  mai nt ai ned

throughout the delivefas Passagey 392?%‘#‘@9\}1 b8 RO %%d\f‘@ﬁcrae‘ci&ﬁ‘%fe{}%. of the

toner delivering neans is connected to the outlet of the toner contai ner 2
and the positigiehesaatiRg- other end of the toner delivering neans 20 is
connected to the devel oping section 1. To guarantee the hernetically closed

conditiong it is necessary its0agiiv® HRASHhERhatHLMIdO+tde i6oFeEhd @bndf parts
connected to each other. Particularly, it is essential that one end of the
toner deliveriaghtaeass and the outlet of the toner container 2 be connected
together as tightly as
FIGS 21-1 through 21-3 are views each showing a particular
modification of the toner container,
FIG. 22 is a view showing another modification of the toner
15 container:
FIG. 23 is a view showing sti!l another modification of the
toner container,
FIG. 24 is aview showing yet another modification of the toner
container;
20 FIGS 25-1 and 25-2 are views showing a further modification
of the toner container,
FIG. 26 is a graph showing a relation between the packing
density of the toner container and the degree of cohesion of toner;

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

toner container and the degree of cohesion:
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' ?5 possible. The present invention successfully enhances the airtight 10
connection between the above end of the toner deliverveg neans and the out
( et of the toner coma i ner 2, as wi f | be descr i bed spec i f i ca 1l
y later The toner delivering neans includés neans for generating an avr
stream (air stream generating neans hereinafter) and an el ongate conduit.
Wiile the entire toner delivering nmeans is described as being el ongate
because of the elongate conduit, the length of the toner delivering neans
is open to choice. Therefore, the toner delivering neans generally refers
to interconnected parts existing 10 between the toner coma i ner 2 and the
deve | opi ng sect i on 1 for feed ~ ng the toner fromthe fornmer to the !
otter and i nc 1 udi ng the ai r streamgenerating nmeans and condor t The
a i r stream generatrg NGB MEADTed sHiwide YABEC AN cihekhdd DUPRKORg Shé tBher! ar
means for sending air into the toner container 2 (air sending neans |5
herei nafter) OforaSHEL iWdeh pWREr Or sim | ar nmeans for sucking air out of the
toner canto i ner 2 (ai r suck i ng neans here i nafter) As the a i r
stream generat i ng RBEANXS generiatveshoaindfaispec Sticeadpet inenthe adeadgementer y
passage 3 flowing toward the devel oping section 1, the toner is carr i ed
by the a i r stysnmmtixamhes deve 1 op i ng sect i on 1 v i a the passage 20
3 without staying in the passage 3. The operation of the air stream gener
at i ng méans i s cohtGa3d is @ograrh sbokiomt pardlathen ipehvsans the taackfng he a i
r stream and therefore the anount of toner to be replenished. The above
toner rep | endfsSRYiothgheyeremerala iser -andptie afiptitted’ d8namy ¢dhe "of"a bl ow
system whi ch blows air_into the toner container 2 for 2~ forc i ng the
toner out of th¥'<Caftyd' "Aer 2, a suet i on systemwh i ch sucks 11 a i r
out of the conta i n 2 et her i.th_toner,. and a.co i_ ned toner and
suction system as WIE[CT' ngeasé'ﬁwbs\é%c?wérb%éisfpiegéﬁ'Icye)??eeFérlger?gb{ &r’ ng[em?'@cs to be
noted that the taney geqhid ver i ng neans of the i | | ustrat i ve

enbodi nent and parts constituting it are not limted by any one of 5 the
above sysfoems. F i rrsd, sbhes by lgr O SHSHEBMR W be lath o @el8SST the DRRKWAE th
reference to F1 G 2. As shown, the toner delivering neans 3 is made up of
an air punp or danditly SERdeitdr@r BAASi e, afd RPEZrdsiaduall dmowhtt 6NefoneoNdo i t
12, and an a i r condo i t 14. The toner condo i t 12 and a i r condo i t
14 connect the tonerfl® 8dnta viaveshdd, n@ the cuplunphdbd, ofn@zzndr acrttalpeand
deve | opi ng sect i on1 W i | athe toner conduit 12 and air conduit
~14 each may haved danyExxamet ablleaed fensi ons and forned of any suitable
material, they should preferably be flexible to allow the toner container
2, air punp 10 and dE\‘/‘g 134 Si angrapbctshpvise £ relador briweed Hte deser red
pos i t ~_ons and 1~ connected in any desired direction. A flexible tube
may advan]toageoﬁgnﬁa'ﬁebeargr WP i AN PRt T4 P et er of 4 rrmto 10 m

and formed of pol yur ang, . nitrj rubber, EPDM .(Et hyl ene-Propyl.ene: Di ene
Terpol ynmer), sili congqéc}r @gi 'n%qlaa Pgrpubﬁﬁ&'r?'gs? stan '(Otnob%l%vﬁgﬁ ﬁé‘ﬂ p;((%.dugl- 1 and

3-2 show a Spe%mjagrft !)‘F @or‘;&nfe‘fit gug at s{ sgrﬁp I%fustelaei nn%plle a?ng éﬁelarﬁ%%ntghovm’
the nozz 1 al11i s acol umar nenber fornmed of, e. g. , p | ast I cs or

meta | The nozaflrapidnilsHiast &FokUbWniitafideONgHd out | et port i on 16 and a
tubular air inlet portion 16 extending in the | engthw se
FIG. 36 is a graph showing a relation between the residual
20 amount of tener left inasecond sample used in Example 5 and the amount

of replenishment for a unit time

DESCRIPTION QOF THE PREFERRED EMBODIMENTS
Referring to FIG. 1 of the drawings, a toner replenishmé

25 system embodying the present invention is shown and includes a



direction of the colum and each protruding fromthe opposite ends or the ——
side of the colum, as illustrated A hole or toner outlet 25 15 i s forned
i n one end of the toner out | et port i on 16 The ai r i n | et 1Z port
i on 18 surrounds the toner out | et portgi on 16 The nozz | a 1 1 has i is
outernost wa | | 17 connected to the toner out | et port i on or nouth of
the toner conta i ner 2, not shown, such that the ho |l a 15 i s d i sposed
in the container 2, as will be described nore specifically later 5 The
other end of the toner out | et port i on 1 6 renote fromthe hole 15 is
connected to one end of the toner conduit 12. As shown in FIG 1, the other
end of the toner conduit 12 is connected to a connecting nenber 24 affixed
to a toner inIet 23 included in the deve | op i ng sect i on 1. The
connect i qggb? 4 i nc | ﬁ es af il %gr % 10 _t hat passes air

t her et hr ough 3% '(5‘55 SERE Yorle P  THESENd "of "% iPdYi PTi AT et™4%6r (PO NS
protruding fronlthe S|deAq% the n zzIe gl IS connec%%gagqgen§%end of the a

i r condu i t FRATHE ot her"@hd™OF tIfE & i° FOEBRYLTY Y52R'EE to the

del i very port ole<iBe @l by PR MNAL;pp &@%sa@paﬁ@t wﬁrggdxoﬂé A%, sfated

above, the nozz | s connected to a tone r out ortion or nouth
13 (see FIG 29edl@ﬁ|%%dtd Rhb N b PaEhe CQRL R NEr %h\eﬁuévgwm ot ON&n Pyt | et
portion 16 is connected to the connecting menber 24 by the toner conduit

12, conpl gti ngiddedéeekiarn yg pasaages & dwoGingt e8 homsSt\@eSRLE | bodr B, ¢ £onf i
gurat i on for connect i ng the toner 20 container 2 to the nozzle 11 The
toner contai nes t3pnemAndlrar siea sipeare. f Aificst ahthaoteamnt arreew edrdgd thtdrer app
| i cab |l ato the present i nvent i on, will be described in detail later.
As shown, a nethadiGnr@@etbivedhandingetsightnaontlact’ étd ghtpasedtiacthe
enhan0|ng nechanlsn1here|nafter) is arranged in the tubular nouth 13 of the
toner '?5 conteasinfiet 2Thé develop pleof berer’ tasee @ iPhalgcopdycigvpolrum ar | oned
upr i ght wi th 1:3.the mouth 13 facing downward, one end or tip of the
nozzle 11 is i TREEr¢xd P R thr*e'ﬁtffnt Hﬁageohst abetCtéﬂﬁta?ﬁéc?“Hgf?f@éﬁePﬁ‘ hesm 26

ol Smuz"g%hikf H’@%m gﬁeﬁe'“.%ﬂer i plseest By e Shetin s

(see F! .
and great enougrgcft | up the space i ns i de the nmouth 13 The a |
ast i ¢ nenber sforrredW| th s 1 i ts~that wi | | be descr i bed |

ater The a | ast i crRemler s2R..rr 8vVeRd Ss tent ener, ok Lo 'lﬁa'é' P9 .M L he
toner container 2 despite the slits. In addition, when the tip of t he

nozzl e 11 is iBsasdiesh rintipcdtie syoaerarcont @i ner 2, atgheamg‘o@fe e deporms to
insure air 10 tightness without any gap interveni ng between the nenber 20

and the nozz | Dand thefbby chargisaghecwasf und choriernsubgpdsonemodlgr ikies.very us
i ng the ai r_st r eam Wen air is sent into the air container 2, it
f1uidi zeslst he Tonehardedadseelorad O s @rrdsigedionrgeisunfadreotdhe develveing, and
i nadd i t i onrai ses 15 pressure i n the contai ner 2. As aresu lt,
the f I ai d rOchfd ?cbﬁéﬁgToFa%edeff@e@l' r6attorof ndikatebRerancemtod in fdd 2 v i
a the hol a 15 of ner out port i on 16. The toner, T i s car i
ed by the a i stTrhéa VF CR'NE T c‘l)’ﬂﬁég CPMVTYS TERteY e bperH te 2 fe‘“?/loip'%lgthe
;?ge{ hguf:afs Ietﬁ grttloln w%r%GE@{]d tO Hgo q"ﬂerz?) f%\fz:e aeg%htgﬁ'\ /E quced I

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

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

the toner of the developer D i.s electrostatical ly transferred from

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

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

25 the toner content of the developer Dexisting in the casing 4 1s short



20thi s i nstant, onl y ai r f | ows out vi athef i | ter 25 The a
r punp 10 stops operating on the el apse of a preselected period of tine
Such a procedure i s effected every t i ne the toner content of the deve |
oper D existing in the devel opi ng sectioh 1 becones short, thereby
confining the toner content in a preselected range FIGS 5-1 and 5-2 show a
nodi fication of the nozzle of FIGS m 3-1 and 3-2, identical structural

el enents are designated by identical reference nunerals. As shown, the

nodi fied nozzle 11 has the tubu | ar toner out | et port i on 16 and tubu
ar ai r i nl et port i on 18 separate fromand parallel to each other.
The inside of the nozzle 11 suppcrting the tvNO portions 16 and 18 may be
hol l ow or solid, as des i r ed. In another specific blow system not shown,
the toner C.OntTﬁeA., RELsH b5 lisfre l§nifs(H_l’eﬂfBﬂoWﬂhetfbrte\r\Dcd’l(naﬁn®'S2 onéhd or
toner de | i very and the other for ai r feed. Atuba | ar structura |
body pos i t is,@MGd4iinMbra8e thOndiake: f ofie tbner tatel iopatsnt somiiteatt | yne
connected to the toner conduit 12 wh i | a the other ho |l a i s connected
to an a i r PuBReN dontaiaeraliisrrewvdaly mountgd te thesarpanttys APY t he toner
contai ner vi atheai r feed hol a by an a i r punp, so Hﬁ te taner i's
delivered to the develtsingustetion evbed irRat t Hiekotsit ISeteH6MN e "%E5 BTG 6
shows anot her specific blow system applicable to the1iglusL¢gg%%$air

enbodi nens. Theebtaowr sypstaimedes dri TEdCHEOR s sCapabl eof 1°663eni ng' and
fluidizing the toner that may cohere in'the toner contajner 2., T | ow
system is thergsheratesart FRFareyIehaEaEY'S °srtéz’fb|i'?/|e'lz>gb%]%§g%§ dgﬁt\eery of
t he toner Reference will be nade.to Fl 7 f i bl L hee sdichinedn
systemi n wh FhGHFIREEY F P s RsFoﬁaﬁ%@éﬁggﬁkggﬁgﬁggrggﬂented by a suct i
on punp. As shgwn, a sucti ' . i pet ween okhesd aneemeent ai ner
2 and the devel eplt%r&rs%oélﬁtiagﬂerg?%dgg,vgP%pqin\é%%gﬁ‘ncg]ct ed to the toner '?5
conta i ner 2 a e | I e uSerle Wiontdi Dyydteners ebatihe ded 8@yl and
12-2, 15 res %%F?@g'y ¥ﬁ£p§uggﬁon punp 30 sucks the toner out of the
toner confa i E@Jsa%eaﬁ@edgldseﬁ YEMhedmdtitatl y bhepodevielel ophiis agnddceni on 1
together wi th air As for the rest o. the construction, the suction system
is simlar to the blowsssetiamy Sndrmet@al8yshoweda copettiionf rieferscoff 3 gurat
i on of the suct i on punp 30 that i s general | vy referreg t as_a Mono
pump. As showncotdieipumnedin substarddesiva npukgnehot§ak30 TR engedvﬁé’é i ng
31 and a twi sted rotary shaft 32 disposed in the casing 31 A shall ow
spiral groove ipss§a@en®d in the inner periphery of the casing 31 A delivery
section 35 is 10 pos_i t i oned at the out et ,s.i de of the dy 30
and i nc | odes an aTherdqlirety 158243 anld oﬂﬁﬁiQ%r?”ngg%g4FR%mFgEgr
suction tube~36 is positioned at the suctign,si h Yapiorand0 and
connect ed'? o t FE"RDIGEA 21%“%?%%8"6% 5?&(:'8h19aby|$|%§gr Qénegygetlﬂe toner condo i t
12-1 . The de I. i yer : i oh Q st ndeMr dlLhepughong thect |
on 1 by the otﬂ FE¥ V%S%ggﬁfgﬁhhi?“%%?ggﬁ%?qdesired, t he punp body 30 and
devel opi ng sectjqn, . "BYs gedi beeldaen €mnpestEdn tuheeacimeotiept viinehtanert he
internediary of the toner conduit 12-2. Particularly, the punp 30 can Buff
i ci ent |y faGledin@Nmedneni sMaendcttd itoste ochteddotattha taamptaenpds’s t i
on fromthe toner container 2. 20 | n the above suct i on system the toner
condo i is 12-12 apd tha-pdsanibrswodrei trenothemperde ftdms ttonert 8¢ b Vehe"E B de |
i ver ~ ng means Al so, the toner conduit 12-1, the sugtion tupe 3§ .and
del i very tobe 3# ofortnhetgslinge 3thearveheringneecei®Rdui t 1R 2848 M the

del i ver assage This _ .
P ghermetucal ly closed condition, 1t is necessary to give consideration

to the connection of parts connected to each other. Particularly,
it is essential that one end of the toner delivering means and the
outlet of the toner container 2 be connected together as tightly as

25 possible. The present \nvention successfully enhances the al rtight



delivery passage should preferably be closed as hernetically as ~?5 poss i
bl e. Thi si spart i cul ar | y true ~rui ththe posi t ~ on where
t he 16 mouth 13 of the toner container 2 and the toner conduit 12-1 are
connected. | n operat i on, wh i | a ai r under prese | ected pressure i s
fed i ntothe de I i very sect i .on 35 of the punp 30, the shaft 32 of the
punp body 30 is rotated The shaft 32 noving in the space between it and the
casing 31 sucks the toner out of the toner container 2 and conveys i t to
the de | i very sect i on 35 wi thout conpress i ngi t. Ai r fedi nto
the delivery section 35 via the air inlet tube 33 scatters and fluidi zes
the toner and conyeys it to the developing section 2 via 10 the delivery
tube 34 and toner ~CONGGI " betenThe, %’&vtei on systemall ows the delivery of
the toner to be cgﬂgtrolil ed in terns of the&"%6f ateorvrepesd  gand rotation time
of the punp 30 and ther'&f 6 ehprtonei esnageur ate toner repl eni sRRetRans Anspec
i f i c formof the,foner conta i ner i n ‘atcas Wdh’n%d%driB&Ehe_l5 pr esent
invention is inplenented by a flexible sack and a nouth or t orer® ' bilgallly et
port i on aff i xed thereto The sack i s deformab | a due to a i r pressure
I n such a manner as to red(i&e d¢'iereag ln.une Wen the above sect i on
systemi s &pp | air e@rgathgri s k i nd of tonéf ¥6ntmeans eF , gene} 1:i,. s | i ke
| y that port i ons of the i %tr{éﬁmgemeriatp;hgewangfhthe f 1l ex b 1-'A8<Hck
fac ~ ng each ZOwmtdher, clwg§$4¥ contact and obstruecfte"ﬁ%TéEd)elah&’%H%IQI: Lhe
toner However, a ser i es O le)eer”ti‘rmnhsr sheprd.that the f | ex 1*%e a
sack i s free frisinsudbngafyr gb.l em Spec i f i ca’f "2y iwhesncihgp i 1
suck i ng neans starts operati ng e ef ft ¢ stl 0B kS .center portion 6f the
contai ner and fdPees dehiévdrangr ,out of the center port Forthat | drlgen sammey, g i e,
the 25 toner gat hF,rs on the i1nner Spé?i?ﬂ?eryo ofholi e cant ai ner while formng
1? a space at t He! lvant e medss khe SYEt 1 _on i s cont i RUE@ret Mevewaohe,! oOf
t he contap nerbest%guent ial ly def PR si tan ihmcgg,qggtog 'ags, cans r ng
the toner to drop " frofPe ﬁendmdswftap,eerri?heﬁ/ to the center sJﬁé 2 KNS rigS
repeated to deldpuer the entire toner 7y ’?%‘éﬂ\/temkeirngcgg@gpgnn{ar 5 The

conbi ned bl ow and SUEL i GRMsiret Bmman kb dg described mth ref efehéesdtiogF | G

9. As shown, thessugt i on punp 30 hav | thendonstudis ixpn of FIG S by
way of exanple is pgs'f’%i"l’?ﬁéﬂ angt swein, £ he toner condo i télgeaadﬂ fHeameve |
op i ng sect i on 1l @f the b | owsystem As for the toner de | i ver i ng

nmeans, the conb i ned sy'srt?-f‘iﬁeiamge'iwerdem,t;g,imaq@ A x:/i th 10 the bl ow system
except for theﬂmei{cjroper%f- t he suction punp. 'fe “*H@n@omuinpggqis%stem
when the suct i on punp 0"f H T oppdpatheds ot C%Hgks the toner via thé hole 15
of the toher drkbtafperyien, 16 of the nozz J a1 "Er.2 Aeit hengiaige,d, L e,
the ai r punp .10 i s operat 8d°t/'@nsenmd i BidinLp Lhe toner container 2 m a
an air outlet °I¢hervear when, 5%Q§2i§,t oner stays i Rt H&" ucking anv buty of
the ho | a 15 n the formof "a éé,suakitngrme%ﬁmweia,”tg the toner conta i
ner 2 | oosend‘i%am SPErpt EVEMeS ) [ from stopp i N "fhE*Ho IAsatHebs; Even
cohered part of the toner i s | oogse@ﬁéﬂeandnsaafparsg;eea i.nto particles The
suction punp 30°88tks fdaemg Qeeg,,oaqﬁ dgsldi vers it to t%hé”dEWPeI%rbimysecti on
1 via the tor@prp% uit 12. 20 In thé 6Ver ivenbinigd,system the air punp
10, suction punp S0°Y AB2Zit sardam +d eRer condo i t 12 arid i tenegondo | t 14
const i2GotesthanLoper . °PINg section 1 v,a the passage

The CPeration of the ajr stre
am



delivering nmeans. Specifically, the wall 17 of the nozzle 11 is received in
the nouth 13 of the toner container 2 while the toner out | et port i on
16, suct i on punp 30 and connect i ng nenber 24 are 25 connected via the
toner conduit 12. The conbined system |tke the 18 bl ow systemor the
suction system nust have its toner passage configured as hernetically as
possi bl e The conb i ned systeminplenents stable and accurate toner delivery
The toner conta i ner i n accordance wi th the present i nvent i on 5 wl|
be described in detail hereinafter 'While the toner container to be

descri bed was devised in relation to the above toner repl enishing system of
the present invention, it is simlarly applicable to any other toner
repl eni shing system Also, various techn i ca | schenmes dev i sed for the
toner conta ~ merout bBeht donamcher Hetdgateer MO tcanthai nend &idomednad tdnetroner
are usable to achieve the object of the present i nvent i on at a h i gher

| eve | and caandbeuatsed systemnesor lil be desdsiihed isoaci Wakl & héres inefrear
container ~Nill be described as being used with its nmouth faci ng downward,
it can, of coulses teeentistddat dharkonamge! fver mhgeaspalt abas! | ystaayivet her
desired position 15 The toner conta i ner of the present i nvent i on i nc
| udes at | ea¥toqi PLBHer"SPEFFhGopOr tHbiNgantl 2a° mAlt hited dyermoans exf
portion. The uth_includes a tubular portion capable of mating with an

el ongat e fatt el *TAPR'%iXE"BF nouth is representative of the characteristic

funct i on of the prew .t aysphoy.f8sel || BedeIRULD, GPNNPELAD. ) & ko one end

of 20 the toner deliverihg neans hi's sense, e elongate matter shoul d
only be a rel aj | VﬁLyshBWh,n tﬁglﬂéﬁprardeertr'f'pé’t'n@én@wserﬁaq%ngp b$ 4oL rl burﬂpt ed to

the toner delivering neans of the toner replenishing syst em descri bed

above. The tongr a¢onkal Y mMdsh1 G ughedz MDY h anByhebeJnab] € MBNLAE AASair?5 a
hard toner conta i ner ent i re |l y forned of a hard mater i a | or as a

soft 19 sackcdrauired40of Taeftohe€Xonduitli2andati@lcohd@itl 14 cAmetDRhathddrd conta
i ner, use may be nade of polyethyl ene, polypropyl ene, polyethylene
t er epht hdbat e osntsiingd &r ai epump 00, tbixdk Papew dEve!dmmnersecoidral i HWerleof the
present i nvent i oni s character i zed 5i n that the conta i ner does
not i nc | udetke tomer canduigchhirgdiaingeansdehtrl 4 eaam may have any suitable
d}mensions and formed of any suitable material, they should
preferably be flexible to alleow the toner container 2, air pump 10
and developing section 1 to be located at desired positions and
15 connected in any desired direction. A flexible tube may
advantageous !y he provided with a diameter of 4 mm to 10 mm and formed
of polyurethane, nitrile rubber, EPDM (Ethylene-Propylene-Diene
Terpolymer), silicone or similar rubber resistant to toner
F1GS. 3-1 and 3-2 show a specific configuration of the nozzle
20 11 As shown, the nozzle 11 is a columnar member farmed of, e.g.
plastics or metal The nozzle 11 has a tubuiar toner outiet portion
16 énd a tubular air inlet portion 16 extending in the fengthwise
direction of the column and each protruding from the opposite ends

or the side of the column, as iillustrated A hole or toner outlet

25 15 1s formed in one end of the toner outlet portion 16 The air inlet



because of the use of an air stream in that the container, whether it be
hard or soft, is connected to the nozzle or the toner outlet tube form ng
one end of the toner de | i ver i ng means by mat i ng i n order to be app
| i cab 1l a to the above toner rep | en 12 sh'i ng system and i n that 10
at least part of the nmouth capable of mating wth, e.g., the nozzle is
provided with the previously described characteristic function. Because the
toner rep | eni sh i ng systemuses an a i r stream the toner container
does not include a toner discharging nechani sm and does not have to be hard
This .is why the toner container of the 15 present invention can be soft.
The mating portion of the nouth is inplenented by a relatively rigid
tubul ar body that may be a sinple tubular body or a tubular body processed
to enhance t heoftinst i Dauofoumeds rthaitwnag cthetnedrédot dAdi tThemoPe bz ésdrhg may
be effected on a tubu | ar body i tse | f or by use of another mater i a |
As i np | atsubdermeat 20 Inthbernessed peddestedr iogt sk eoiff PAretud8 to
make surface-to-surface contact with, e.g., the nozzle or fornmed of a
material and sifZew toer mengaEfr Suedt eactch thrlsthshelfcbedsfiFP69st abl y
hol d the tubul ar body and nozzle in egga ene_tdas tightL .8, &ngjble. The
tubu | ar body "shbt 9oNE2 Biesr &r &5 ¥ ‘%ﬁcﬁ‘e nBR" % SRSE T 1 $3'dh {HE" st andpo
i nt of 25 manual in whe t.ubul ar dy_j.s _hard, ~t -~ 1y
nol ded infegrally witHh §UF6H%FP§£g$?ﬁ6n%BP Fgﬁ.Mﬁﬁﬂ@@éﬁ)h?ﬁ%eﬁgfﬁgﬁgner

container of tf1g presento | OLE kon, 1By, PYENBe:HBP DAULNG 13, T oReLndihor | NG

portion and a nouth prepared separately and rentvably connected together
and; or having; at@nar sIOGLRNG BAG IO RBAS: BEIdL €dibY s adonheasdd tova

separabl e parts prepared separately. In such a case,- ;.t is preferable to
i mpl enent the fghectBieréhder’ 26| O5ede andat tar byn | e@Q23 tiheeadted in the
engaaene. .t or insertion . The soft toner contair_er will be described
speci fically | @wenophosalitliberient Treysinenst iageneaveai Rdbhe!ddes arét i teg AShe
above tubu | ar body and, e. g. , the nozz | e, i . e a system A wh i ch

i nser iS0the toztzbasdent it hbetathubeh, bndy stard dhesfienem Bliwheeh ofntherts t he
tubul ar body into the toner conduit or the nozzle having a tubular s
tructure. It isifesoésitirartian R8tAretrehor Trep B shihgTsiig errofe the resen

t i nvent i onthat the de | i_very pass e | osed a net.i ca |
| y as possi bl 8onngsted 4p edeed Tfefherh 'ECP%d%ggr]?ti cﬁrlhﬁr‘?ﬁl‘ef reﬁ‘gvﬁqteﬁhet Ad
connect ~ on of the t i n or .t i, on o f the tubu,l ar body e. g.
, the nozz | a® ’é‘@éﬁgg& fﬁ@"?'geoaﬁdotro J%pei dg 'éfry~ﬁ%rtp85%reta'ir %Urrpgv%oglﬁgec% hey
are connected abs eructs $.d abl%cn'/ a toner d i scharge and thereby t ncreases

t he anmount of ¢ stlhﬁu%ﬁ’patréa)ner to'be left in the container and because the

toner congami nates tﬁg «DSidendfe, the ARPRALALUS cdiheBEspidanemeviddtishe
present invention, the mating portion is provided with a mechanismfor na i
nta i n i ng the-engageshoconsai (deei FoM f ihBeudedbin khartdpedyscansinee.2 g

t he nozzl e and further enhancing the tight contact thereof This i np |
ements the proeessedht ubihel aut lkadyorasod 16 Sstcdnnagied tshetk fooomediggi np |
a tubul ar body This mechanismis simlarly applicable to the connect i on
of the other paembe R4y theuientri conduhie 1de domplatdpg thatde! vy PaFsaghe
system A, the tight contact enhancing nmechanismis_disposed in the tubu I

ar body or on the ouféf fehors greesior coaf ggurat iRd frizePnnegt nede Toner | o
the system B, the mechapi sm Es ro ide1d on the outer aneri p?er iCf itsh§

tubul ar by orreMthieR’ t hetnhd2S 122 ! lexam &°7%'s SPRE C8het CORELI'T, %in the
conduit, if desired,. the chani sm . be _arr.an int rovi ded
with a tubular S8EFLUCE roémggfhteontefﬁﬁgpégﬁf k' isA %ﬂ%él ﬂ‘ge %@Egﬁﬁ%r&mlw be
descri bed nore specifi Yy .qn. i on ht d Sne@hi@dnRgeds iMfart he

t ubul ar body. 'g?a%ﬁ d%%t“'i%eg Hi%é?ﬁﬁqugposé%hi&%gh't hdesnt ubu | ar body as
the above mechapi,smihas begn desedacbedwighh rehesancentnckhg mchdhiam

el astic 10 nenber should preferably be fornmed of an elastic and fl exi bl e,
but not air- peryeablstePRt 6 i @lrabesause taB aisuiper meath & nmatferthal térerl i abl e
to cause the toner to | eak. For exanple, use may be nade of foam po |

yuret hane-or s donfthinkraZ SPBNQELthd ubhercortafreerl2tis pasitfiomesponget w th

mat eri al not air-perneable and having high density is preferable 1~ i n
order to i ncrease the contact area of the a | ast i ¢ nmenber wi th, e. g.
, the nozzle. | n F1 G 4, thef | at al ast i c nmenber forned wi th s |

i is and s i zed to cover the open i ng of the tubu i ar body i s f i tted
i n the tubu I ar body



| nthi s case, the al ast i ¢ nenber shou | d preferab | y be adhered to
the 20 i nner periphery of the tubular body When use is nmade of highly f |
ex i b1l asponge whi chi s apt to nmake the i nsert i on of, e. g. , the
nozz | a difficult, it is desirable to atthere a filmas thin as about 0.1
mmor |less to the surface of the elastic nmenber in order to increase
rigidity. 2~ Before the toner container 2 showmn in FIG 4 is mated with,
.7.7 a g., the nozzle, the tight contact enhanci ng mechani sm al so serves to
sea | the conta i ner 2 for prevent i ng the toner froml eak i ng. Even
when the nozz | e, for exanp | e, i s i nser tedi ntothe s | i is of the
al ast i c nenber 26, the nenber 26 insures tight contact w thout any gap
5 occurring between the slit and, a g., the nozzle Refer r i ng to F I GS
10-1 and 10- 2,tHeh@owxhl 1@8Sfading dBMAREId, 2Gné Qsndeelr Wibhot WheShdAzSe 121 s

i ntersecting each other covers the opening of the tubular body,
constituting theektghin ehataght esHtantiengameebartisanibneber abkynechle sl its 12
shoul d i ntersect each other at an angle 8 10 of 90 degrees | nth i s cond
i t i on, the 26 Is astlemectatember | 20e tasgnc meyberr s s RIGE. NOzZzahd 80-R)1 over
t he ent i re ci rcunference of the nozz | a 1 1 and thereby guarantees
tight contact.affiké@ tohthaunber ref inskry 9fi Shopesiht b3 cind 4rees, enchighstol i s
shou | d be spaced by the sane anqu | ar d i stance as far as possible. 15
As shown Pn FIG! 1p-Be %H?Cariﬁél‘!frt gweith43 haTvFﬁd;a%F@d’iet"é?ﬂ% dégP@@edof
rigidity may be fit cunf erent | surf ce of the a | ast o
menber 20. The" (%Vélﬁ’ 451%ih‘a alg B deécf)fbe c?ﬁ dat ? %lds%hce MEMast i rrenber
20 and has a sligh | er puts r_than th t c. _menber
50. \Wen the a Ieg F]{Q’Itﬁg&!one (roao E rq% qger%%ha oner c:ﬁ%ta):&eég%édlgs rte t he
latter pr essestﬁehgl gmrn a@g!ﬁlolny h%Wa{f% @ﬂ:ﬂ oq‘hﬁ{eepé'z |Qrﬁh$E 'n@@%eeos tight

contact |If desire two elastic ne ers are ailr-perneabl e and not

ai r-perrreabl e, | {t&SRREtKEl YoorBYndie of | tHLHehtit t DE cteub%sartoboﬁb@r\e/ hidh the a
i r-perneab | a menber fac i ng the i ns i de of the toner conta i ner 25
The prerequi si t ghitedNat tidle &y ks Ohtdriven tiObelwash itee MRADEr S0hdNEHe 23
coincide with each other Assune that the toner container is soft and
enpti ed due tonddrdecdnsultptsi iansweicetdife Ittonersufbiennert el ivet wnwiraf theheirt oner
conta i ner decreases and sends out the toner vi athe s | i is However,

t he air-perneabtreasl asti c nmenber catches such toner and noti ceably reduces
the scattering of the toner FIG 11-1 shows anot her ecific configuration
using the elastic neWﬁ%YaTUbﬁlﬁ?ﬁbUHFb§h%HOﬁﬁmFﬁaFF - 13-flupgizesat¥houl der

C (see FIG 16 1 t her ei nsi.de The shou] der oner,,outlet . 13-1 An
et ar el ast EMRnnEPE A e8! Vahgs et tfrfé"% a%ﬂh%a% H8REE 59 abe |

ed 26, ang the,longt, o e gs nddnd: and Diag Ahe. | .4, 31, extending, im { he

direction’in nozz IS 1 nser o and renove romt

tubul ar body. - The.hoke GHerk has ol 2R ofy Qleil i8R Lfer LhaRed he

di ameter D2 of the nozzle 11 When the nozz i nserted i nto the

toner conta i Pp&ftidn 1is. t the tonkr ghts darylmﬂg@ t 9 eaRAY the Bbnreck i@t 1 ¢
menber 31 due to the above relation between the dianeters D1 and D2. Thi s,

coupled with thenerl24asfid. ¢ mealiee t26er re@ldt porzésn d 6doidbtdned @nduftt |
ght structure Further, when the nozz | a1 1 i s renoved fromthe toner
conta i ner 2, 'Zlpdareo intapduced agb theccawenberv 3l thenovesit kg 2onekt depos
i ted onthe nozz | a1l 1, i e.
20 this instant, only air "flows out via the filter 25 The air pump 10

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

a procedure is effected every time the toner content of the developer

D existing in the developing section 1 becomes short, thereby

confining the toner content in a preselected range

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



20 cleans the nozzle 11 The el astic nmenber 26 al so cleans the nozzle 11. As
a result, contam nation ascribable to the toner deposited on the nozzle 11
is obviated FIG 11-2 shows anot her specific configuration in which the
toner out | et 13-1 of the toner conta i lder 2 has a d i aneter D3 sma | |
er 2~ than the length L of one slit 26-a of the elastic nmenber 26 The
elastic nmenber 26 is formed vNith four slits, as illustrated. 'Nhen the
elastic nenber 26 is forned with three or nore slits 26-a, the slits 26-a
are apt to rise and stop, a g, the hole of the nozzle 11 when the nozzle
11 is inserted into the toner container 2 The diameter D3 smaller than the
|l ength L solves this problem As showni n FI G 1 1-3, to prevent the s |

i is 26-a fromr i s i ng, use nay be made of af i | m32 formed wi th a
ho I a 32-1 hay4i ng asii . leml%au%mum ElerehaD Lhe defBALMLIL Of one s
Il i t 26-a. The f 1 | I tted to the elastic nmenber 26 with t

center of its hehei&l- 1efaérleg@é Hgme]rQlWt'Astsh\%wﬁemh@rmo@ff|te|aenchQm9r1lor%ts' et
13-1 This can be easily done by using a two-sided adhesive tape. The film

32 may be adhetiedtdlbhecent iouel eugdracen ab drdetidluast acr meanbEpsrRGBrb@cause
the slits 26-a of the upper elastic nmenber 26 and those of the | ower

el asti c nenbers@Brate fnot acdinaca derit texedpvtiior tTel fncieltEt shdbokzlle GS
12-1 and 12-2 and F I GS. 13-1 and 13-2 each show anot her specific

confi gurabi on bf subrerttii ghttheotoardr teatraribiang hecharmiesm ! A8 shewnd, tdse a |
ast i ¢ nenber 261 si np | enented by a pack i ngi n the formof a p |
ate or a sheetd4fdye ?-ng any des i red wi dth a. The a | ast i ¢ nenber 26
i s aff i xed to the i L Per i.eherg of the tubu | ar body,é 13, as shown
201 n FI GS. 12-1 aht ¥25ePoreeq Hfe bih e?ysﬁé?‘ i "PhefyPYof fﬂha S8, as
shown in FIGS 13-1.and. 3|; ;O ei red.. h% urallt o%oela ti.c nengp S 26
may be fitted onthetuuarsb cd kIl—‘lf'% hﬁ?rhro?fg i H%W%nother

speci fic cont i gy gLignegf afheedq tﬁmb&&m@&mc@mqn&odéa& PRERAN { oan Usua

Il 1y, the toner out he toner contai ner IS sea y sone

seal i ng npans haleorfgﬁrtoher de25va9'§/eysemré&":?yt%ﬁéc‘ﬂ(erdom Ith@aﬂ%n'err&nd@ptec I f
i cal Iy, i nthe conf i gurat i on shown i 14-1 , a shee t 33 i

s adhered to thewhonethdsthelr Htleak doRpedt@aeto mmra;bmrv iA.anASi rSéspani¢.n FI G
14-2, the nozzle 11 is pressed against the sheet 33 As shown in FIG 14-3,

the nozzle 11 &t ésssebtt ingotOretoreoMoitaibter 14i doyhepher dead hbhe bghaet 33, As
aresult, the
pump, so that toner is delivered to the develioping section via the
toner outlet hole.
15 FI1G. 6 shows another specific blow system applicable to the
jtlustrative embodiment.

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

20 delivery of the toner

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

2 and the developing section 1, 1 e., 1t 1s connected to the toner

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



sheet 33 i s sandw i ched between the tubu | ar body 13 and the nozz | a 1
1, enhancing tight contact. The above sheet or seal 33 may be forned of
rubber, al um num or foam urethane by way of exanple A recess nay be forned
at the 10 center of the sheet 33 beforehaénd, so that the sheet 33 eas i | vy
breaks when the nozzle 11 is inserted into the tubular body 13 It is essent
i al wi ththi s schene that the sheet 33 be f i rmI| y adhered to the
outl et of the tubular body The shoul der 13-1 nmay be formed in the tubu I ar
6ody 13 such that thet i p of the nozz | a 1 1 abuts aga i nst the 1~
shoul der 13-1 This will further pronote tight contact. The tight contact
enhanci ng nmechani sm may be i nplenented by an undo | at i on structure
formed on the outer per t phery of the tubu | ar body, i n wh i ch case the

undo | at i on.stducture Wrie Lyl ke J668d sv&d {he”6$%‘? LAngE t%gr%ﬂgiubul ar

Further, a screw nechanismfor connection may be ? rovi ded on

body and nozzlgn{liees0r gxu g tBes t uhyl @ Rody, |n§%e€-“6?1w$ +8g&aR TRk, seal i ng
t he opening of the tubular body to be f i tted thereto. For th i s purpose,
the cap shoo laid, ofs geHraR, rber providledny AUBt PorS CERIV STBE NaNis§BremlThe t Oner
conta i ner of the present i nvent i on ~Ni | | be descr i bed 25 nore
specifically wimhiareftergrce!dw sFé€sm 15-1 and 15-2. As shown, 26 the toner
conta i ner 2 i nc | udes at | east a nou th or toner out I at port i on
50, a botiom 51, and!& < shate sa@pkcifisXxadngigetion nf) thhesusiiv pbBp &0d
bottom 51 The nmouth 50 has a sect i on 50-1 hav i ng a max i numd i aneter
sma | | er thdhathe gwnerali detarseertoots & enporrem gi sibvotibt Pummiéh a
configuration is not limtatwe. Generally, therefore, the side wall 51 has
adi ameter s@Gledrs # P4mp bpdy SRd@y bk aicanlneat! rredstyisted 4o thafton 52-1
ad joi ni ng,the nnu%h 5&? as.& I1I u;thatﬁd. The shage of %he ottom 51
and the cub i ¥ SHREH "t HE FHHEE Tont AisHRE %Y $RIEASFERYD 'éNAB8Y <48 | ong
as they salisfy.t e, 30Que; G0l 1d ans The LOREr GOGLA Jor Lol oh N R esent

i nvent i on may be pos’i i Yoned Ve t 'F ¢ta | | y or hor 1.zonta Il Yy,

as_des 1,500, goe i DRERUSR e LOAKANGE drethel ot doddMd of RYREETHUS 1 NG an

ai r stream n pract 1 ce, t%e vert i ca | position of the container
with its nout hifiaei Ngedoyvnnar g des i natucde and MoSodereti@Gbnituee .86 o the
grav i ty standpo i nt To stab | y d i scharge the toner with an air stream
via the nout h facik nghedoxmwae duatibrt ©1 d8 Bf thé @uinhebcdgibndkon@sitddale t oner
to be left in the container, it is effective to incline the smaller

di anet er port it &2th Gf of hike Shoe werltai s £ dlyathevieneo cohéuigetd-ilon B@- 1 of
the mouth or tubular port i on 50. Thi s i s part i cul ar | y des i rab

| a when the t¥leérecontke $4 heronnestadie thpadeealopinpsectioackentharthaing | a
8 between _the sma | | er djaneter portion 52-1 and the section 50-1 of the
mout h 50 18houl tP5F ef 1T 1 197 %be, o des W | the ppmp &9 030 #h8ufe A5 °BiEE ees to

about 90 degrees, .nor r ef erapl bout 60 degrees to out 90 degrees. In
fre 1m1 CSPheTing BT § RO RN thodeee b S iy oBORE 1 H0RTESHET
t he same at bo Ldes. | G - . dser i angeter portio has
an angle 8 1“§F§Q‘§€'¥‘gbﬁhéﬁfégéga?ﬁﬂﬁgﬁézi J%rghﬁnéﬁlgnﬁkfpgmg sna
| er than 90 degr &6 idlied§ RhBEIonSIVER whbn i€ QbR At ed  Lhde jI4GR &
smaller d i anme ter port i cn does not have to 'oe forned over the ent i re
s i de wa | | Bmllhge SQYet do@Bgimegonta i ner ava i | ab I awi th the pr
esent i nvent i cni nc |l udes at | east af | ex i b |l a sack cr toner
stor i n@opor t i onlranbe abbvd sgetiod syptidn) thHe t@nRrcodtits &2+41 pad 12-3 on,
as stated ear | i er T'ne sack i s designated by the reference nuneral 2a
in FIGS 16-1 aatd §6:13 onpump §0tconiie tnde dbe tiratr ddievsofrtg meaner Adseakimre~ of
the present invention nag even 'be one whose sack is partly flexible and
partly rigid Wnrerneendyieriécl edhecushit@ kil 36 rradndaliingrpikes 6 HWalit g the
previously stated function should preferably be forned o~ a relati-rely
r,gi d mate=gal qu%S@@DE TEnENeE oA her 274 TAET GPFndsl &Y eP 528 r pPPESsure
i ntroduced therejnto, i.e., has its valu sequential ly reduced suction
or sequentialI9e!ﬁfféa%§ﬁ353 BIPSW w§gF6§E€h§esﬁpse?oﬁ%rh%gﬁga?ﬂgy,a?he
cubi ¢ shape nention earl.ier_r h t he. talner .filled
a’% %ssnb?g. ahli s Lsi é:%\%f{%l%ﬁg 2%?% AﬁQﬁ 9‘(& Ig R ghde tfwé

with air.*Advaf ages achi eva oner container are as



fol | ows. Before the toner conta i ner i s packed wi th toner, the sack
of the container can be substantially evacuated, i.e., reduced in vo | une
Thi sall owmsam ni nmmof ai r toex i st be tween toner part i c |
es dropped from a hopper, not shown, and iherefore causes the toner to rap
i dl'ysi nki nthe toner comai ner As aresul t, the lota | pack i ng
t i mei s reduced, and contam nat i on ascr i bab | a to toner i s mi n
i m zed. The toner conta i ner i s protected fromdanage ascr i bab | a to
shocks and inpacts during delivery to a user In addition, the storage and
79 transport of such a toner container does not need a shock absorbing

mat eri al which would i ncrease costs Further, after the soft toner container
has been enptied and renoved fromthe apparatus body, i t can be fo | ded
up i n an extresetd 1§ 5f coaPasiercositiagHéatd and tHaetuser céafuit hexaTare
easily handle the toner conta i ner and can even send i t by mai | for a
recyc ! i ng puspoezeefor a transportat i on conpany, the | i ghtwe i ght,
fol ded toner conta i ner is easy to transport, flexible and therefore
easy to handl e, and ils opeeatsnhedhf room rb@ideg rsesaltechedposssot hes edentanaged.
This is 10 successful to reduce the transportation cost of enpty toner
contai ners. A ttbade!prasdursEcidgon st e mimpodhicHieseas tcosef teewerp dndbecause
the toner container is reusable. In addition, we experinentally confirned
that the rlesi dddl’s opeatednd 'GEnERTE ot BPM iMdnts Lo aPEFae MeRBVIEdamtbitee easi | y

fromthe flexible toger 1~ container thap fromthe hard toper container The
sack and nout hCBF”’t%g?ssé‘Ff‘st%ﬁeTm@(Sn?Lﬁ‘i ﬁgrth§h NeG PYER b2y BEVEYdduced

i ndependent | . ngd, t hen. connect ed ether, fromthe productign, .
standpornt, as Se ok oof S87) FEP R PO PRTERTRA SV B P8t o or @
sheet of po ! ycﬁétEél’inPyf%c)é%#y:ise[v'ﬁgwﬁ’é;'al\ﬁ‘#r“r‘ﬁheac”]?cubé’oi RLQPYd RNGnET

nylon resin or paper w i or wi ayer of anothe r mater 1 a |

or even paper GQal&deWw het Bodd?Shid VNEI st e tsagle LsvdiBpl mesdadnas ot yo
resin layers, the inner | ayer and outer | aver shou | d preferab |I y be
fornmed of jpo | thetdwi beeneubs 3 Bhd abnéeboRd@nrdizyd. on resin or simlar
resin, respectively. This 25 k i nd of sack does not eas i | y break when
sub jected to, e. g. Thepsesson esyste® Hubvhethe éelfivexy bifetimatteneéaltomay be
provided with an alum num | ayer by vapor deposition or may contain an
antistatic agerontoeldepei nitetmsspétting edtasien chegd amhirbgatilve fimexpbltee
material may have any desired thickness, the thickness should preferably be
bet ween about Z0MBm%ABd dHEaET PP AR TRCEUTATET BYEhI {eER ERNtT-about 80 ~m

and about 150 um An excessively thick flexible materi al uld fajl to
achi eve the above advAa?ﬁea?dgéc 38?’? \92&%1“%’%? CeXTUNPT 1) ARAPTE SR Wéi’&é?%i vely

thin flexible nmaterj.al l.d have its portion ck wi_.th the ton
l okened ing REFEi Sl aVait 8 N3 Fid ReROI 0D, PASKET. Wabh 1S WROAL of ¢

toner container, 0k, e FSANLN R B O JBY YRD hE P08 PAYE LR FBEKaNd a
nmout h prepared separately and renovably connected together. Again, it is

preferabl e to iJpl®REESird NEshH ABEACR dYt&t QRRd 1GQRAIILhdN MYen €redabove

t hreaded engagenent or insertion. For this purpose, at |east the opening of
t he sack shoul dsuatedrespdiley iRepbOrdteth o sak ihelodittoviet Yodtaiaky, 4 exil lesy
material. The sack is formed with an opening to which the nmouth is to be
fitted. To prodinag dohe seckl tihe phrarapdrtiphafy of eloes ! prigparsedk het oreedrahd t o
forma presel ected shape may be adhered by, e.g., heat sealing.

Al ternatid@ly, athen theseflyegphiastmanérpkdtrigt s eeccteéd‘/ﬁfrrycmfatgﬁoﬁﬁ‘eﬁf

pl astics, a seam ess sack may be forned by extrusion | di ng. |t should be
noted that the ¥EYeT oR&PT ot TafiRer iTANtE %%B*&ﬁfh%%mwnsm‘ V& be

one whose sack js partly flexible an_part|l i gi as stated earlier. The
nmouth or toner ’!dﬁf"r)sélfgﬁértc’:biﬁm'rragp%céf?‘b?'ﬁéé whf'gﬁg? JLE RYTENE M50 ﬁjﬁ?ro“ﬁ‘yl ene
or simlar plastics, of Melal, WLE. the DDULD 4646l At vel vorididy dde

0 ar to the

mat eri al shoul d°p6rr<aa enlgabl'y be rdentical” W rat lTeast sim

mterial of theeRRCk 4ol QIR od0 of Ae! LIALE JPkNUNT. AThAe! 1wl @fneDOche
constituting the nmouth is generally nade up of a mating portion capabl e of
nmating wbh, e.gnertfenBPZsherraNthidr fidt g yPOF thORokoa i@ fiki | 8ok Ridche
openi ng of the sack. Each of the two portions nay have a particul ar inside
di aneter and a particular structure in accordance with the function

assi gned thereto.



:30 FIG 16-1 shows a specific configuration of the nouth including a
mating portion A and a fitting portion B As shown, the mating portion A has
an inside dianmeter x greater than the inside dianmeter y of the fitting
portion B. The tight contact enhanci ng nechanism5 stated earlier is
provided up to the shoulder C This structure is simlarly applicable to the
hard toner container If desired, the mating portion and fitting portion of
the tubu | ar body nay be conf i guyed to be separab | a from each other.
Th i s configuration allows the elastic nmenber or simlar tight contact 10
enhanci ng nmechanismto be easily arranged in the mating portion and all ows
t he separabl.e portions to be individually replaced avhen damaged. While
this can be done with a mating structure or a screw structure,

ai r-tightness Aépgéesgptt'hé'cew@?ﬁ the tth\éDsuQQHrl Qg%oﬁ{ %uggbgﬁgt«&% tqgglher. 15

To f i t the f i on B of thet y to the sack. it
is preferable $c91t9$@er ent hﬁ% o@rFoPHst r@%@q'F&rW?aésn ﬁu‘é‘?ﬁg ﬁ:ﬁ’e Regvent a i
r froml eak i ng fromt e sack. -2 shows a spec i

configuration f d-Bg fidd ithg perdri QBrEphfeOI] &chnhevn:agcnsugead‘d ttlTHgsA% shown,
the fitting portion B has a ship-like cross-section that 20 is superior to
the circul ar crgsatseabi éal ifveemishentaibeveoret afreth shandpei _bntdinkr G 16- 3
shows a spec i f i cdevi cefor al | owi ngthe ai r sty eamto eas

| y de | B ver the tOmerorfiordtthewt onesudont syistemen: As bshdnary i duew ojen port
i on of the sack 2ai s f i tted onthe f i tt i ng port i on B of the '?5
mout h The openr§6renen ‘f@f F'd F\e %acwszahwrel Gdessustpor tAusn BOhearing thedl a
surface substant i a | ara | al tothe surface of the f i tt i ng
por t i on B, SYSstRatt 't°ﬁe°f[ gﬁ‘ér BeB% “iayl°f cyHtEr & 8ps ‘ttHé”T)%ert‘i’e%‘n“B and

can be stab | del ed Th C has subs t he sarre | engt h
as the fitti ng¥ trt‘%ov ug Q?‘taﬁ‘g&g %O 85e°‘ﬁ°75'lcj)°” i}fﬂpéb bégﬁ'ﬁésﬁaﬁbve °

structures arecs) md a0l ABRLL Pan%'reang WPE DAL ok el 0Nt Alnar, Ay ghown in

FIG 17, a flange Xt ORd out “From t t|on o?

tubul ar hgdy b@ﬁé"’%‘?@wt yetémte'xregpno%wee Q&qttlg'r?off' td @gc«p%rtb%

subst anti aI | y perpendicularly to the tubular body 10 The f ange ¢ may be
hanged on a prese | erﬁtﬁél RRE tneld 8R+EmOwhen ti6e s%tnon%uﬂé@@rlsoépé}alte@-s'[ I C

box i n order to fac i | i tate storage or transport. | nadd i t i on, the
f 1 ange E a |1t souks tthe teaat aik the Holkoidef ads tonkr Yupbekgsk tWoh ttehot he
toner wi thi is mouth fac i ng upward. The f | ange E nay be app | i ed

to the hard tohkes neoniteal her Atlltbe séme Asmgholmair nufp 10Gs &Bratdrbtsaekd 2A nmay
be prov i ded wi th a wi ndow or simlar pressure adjusting neans 31

whi ch passes oAlY iaft? thheieehroaghi Wieh Vit harbalr ovi 'ﬂst%m Bren weecdhd i ned
bl owand suct i on systemi s used for toner rep en i shment excess a
it f 1 oWs ouFO'a)&rr tHYSsHtkn 2461ty %ThH"ev\F‘?'enb%\)\Féfe fRRmiofsa £2FS s a |
r to be a l m)st i e into the sack 2 d_t hereby
further stabili ‘i'ets 't”ﬁ% Jfﬁesétﬁ’ﬁ? °°£ﬁ% ”feépal Ii1‘ec’r'?ef"°‘ shHmént Brevteﬁgst qn

Further, the tg{lgﬂplhg%hg% ng SQOWeﬁ 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 wal!l 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 member 24 are

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



due to the expansion of the toner container 2 when the container 2 is
stored over a long tinme The wi ndow 31 obviates this kind of occurrence

al so. 25 Moreover, when the toner conta i _ner 2 i s packed wi th toner, a
i :3~i ns i de the conta i ner 2 ad8quate | y f | ows out v i a the w
i ndow 31 Tht sal | ows the toner contai ner 2 to beelf i ci ent 1y
packed wi th toner and protects the conta i ner 2 fromdanage i n a | ow
tenperature env i ronnen t. The wi ndow 31 or pressure adjusting nmeans nay

be inplenented 5 by the conmb i nat i on of af i Imfornmed of porous ~ |
uor i ne-contai ned resi nor si mi | ar synthet i ¢ res i n, paper and
athi nnmtal fi I m The wi ndow 30 nay be provided at any desired

position of the toner container 2 matching with, a g., the toner
repl eni shing $ystesyzrd bvhetimputubtfac siyshgn upwat dhate dowwntared. pddwagpr essur e
ad just i ngneans i s si m | ar | y 10 applicable to the hard toner

cont ai ner Varicou$igmdif iasatheonst gk ! tyheast opess igbnt ai hes combacedr destes Wit h
the present invention will be described hereinafter. F1 G 19-1 shows a
toner conta i imerefenie $tagdejandgaecusqtiecradr &Gﬂt‘/q’von adj oi ning a portion
of the sack 2a connected to the nouth 13. FIG 15 19-2 shows a toner

cont ai ner i ncl ud| ng gepq%,eéﬁowamer quBRSREERSS ¥ §h HPFSF’S%Sef‘Br‘r%E”’i‘Oﬁ the s

i de of the sac a. , The ach sgueezed port i prevents*the we i

ght of Lo tond | Bt |65 FRtse | ﬁﬁrgﬁ'f*ﬁgmff er'ea 6 LHE" RSGERES and
t her eby prevents t t he ton¢=r‘|:)eqadwéls dev‘s Lqyng, the @l%hal?’ Eror%cohe{merng wh i
| a stopp i ng reel a ge maSses ?0°toner. &onsequent Iy,

the toner conduyg,f uem‘sﬂnzngngy;t%n,e Ol oFslt € ILeOL ed: f Tam gk g 5t opped

by the toner 20 shows an enve | ope- toner conta i ner-i np

| enented by t%lfcéblgxté Ayl o@e@%&fer'r@pl'enﬁsmﬁg éys'ﬂngUlﬁE@-ntvaho%s I y
the sanme shape. The two flexible materials are connected by heat sealing

except for theteeRicallsdhamed 8sviiseBF ot hBe toMaT codtih) AereitsednNdnd Bentédie nout h
i sf i ttedi n the toner
10 container filled with toner are usable to achieve the object of the

present invention at a higher level and can be used alone or iIn
combination. While the toner container will be described as being
used with its mouth facing downward, 1t can, of course, be mounted
to an image Torming apparatus in any other desired position

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

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



3:3 outlet. As shown in FIG 21-1 or 21-2, a hanging portion 50 formed with
a hole 55 may be forned at the bottom of the envel ope-like sack 2a.
Alternatively, as shown in FIG 21-3, a knob 57 may be forned on the side
of the sack 2a The toner container shown!dn FIG 2i-1 or 21-2 may be
nounted to the apparatus body wi th the hang i ng port i on 56 or the knob
57 held by hand. This prevents the ffe~ble toner container 2 fromfalling
down when the anmount of toner remaining therein is short. In addition, the
hangi ng portion 56 or the knob 57 facilitates the conveyance of the toner
contai ner 2 packed with 10 toner. The sack 2a of the toner conta i ner 2
may be formed of a transparent or substantially transparent material to
allow a person to easily determ ne the anount of toner remaining in the
cont ai ner 2 orsathé&otmeof arf e lachat@ridie contet aevard Z2odbaihel, Gseddyshows a
toner contai ner 40 i nc | udi ng a sack 42 fornmed by the heat sea | i ng
of p! ast i defmidel ofrpolFetlhy@Ene23pshowspidehaner | pahy berie herephdhaltadse sack
42 is formed of paper having sonme degree of hardness and r i g i di ty I i
ke a mi | k packsimHUet @sinfon tickogapdtows a toner conta i ner 40 i nc | ud
i ng a sack 42 constant | y b i ased by, e. g. , a spr i ng 20 such that it
tends to roll up. WIEA YoR&" coRtaiNaerT SR PN TFIGenRPY IshBFetof i z88ner, it
rolls up due to jt wn resiliency and.can be easily collected |. GS 25-1
hnd 25-5 Show 2 HRE Ther T dnTioNess Boni & dhgs ST " < eChRTe] R droraice ¢ oner
cont ai ner of Fl 15-2..., shown, the toner. contajner 2,5 40 has, . .a sack
provided mth bzf Fect gﬁgtﬁleg%eb(% tagn?'@%tr(framtvw @?a eghe C?%%'B?r't HeEtshzfék are i

ne |1 ned by @noangrh & Qbed €8%hRatA0RALaRS. (2ol Ble kot by lhe sect

i on of the tubu I ar body. The toner conta I ner ththi s

configuration has desifabhe NOLUMBealchl £ligNGMr YERe AR by RBGS f Of Baderng
apparatus repeats i nmage format i on wi th the soft toner conta i ner set

there i n, thetd bhappLidable itondie sl orddhe duep L ithmLONIURPant iOntiek the
toner and i s apt tofai | tofu ll y di scharge the toner. To solve
this probbem 4dthéegprtesent of mhentdudh aspels! emetimat froy watH, owi g tihe nbomier
container to preserve its original position as far as possible (position
preservi ng meaiss rheridedafitbrhelor Spees ifvi deddrybed hbartagher i stontfaingerod0 shown
in FIG 25-1 includes position preserving neans 48 surroundi ng a sack 49.
The position preser\BPSCaHEe FEANSAS" IRIP DY INEraneteEsasean 24t stread 1the hard p
| ast i cs, patper , . . . .
oner container does not inciude a toner discharging mechanism and
does not have to be hard This 1s why the toner container of the
15 present invention can be soft. The mating portion of the mouth is
implemented by a relatively rigid tubular body that may be a simple
tubular body or a tubular body processed to enhance the function of
maintaining the mated condition Processing may be effectgd on a
tubular body itself or by use of another material. A simple tubular
20 member not processed is so configured as to make surface~to—surface
contact with, e. g., the nozzle or formed of a material and sized to
impliement such contact. This is successful to stably hold the

tubular body and nozzle in engagement as tightly as possible. The

tubujar body should preferably be cylindrical from the standpoint of

[\
(@71

manual mating



or a conb i nat i on thereof and may have any des i red shape and structure
so long as it can achieve the expected function. 15 WA i | a the pos i t i
on pr eserv i ng neans 48 showmm i n F1 G 25-1 has a box-Ilike
configuration surrounding the sack249, such a configuration is only
illustrative. FIG 25-2 shows a nodification of the pos i t i on preserv i
ng neans hav i ng s i x surfaces As shown, the surfaces of the pos i t i on
preser v " Pehgfeaislas dveps hord.t he surfsaebly 20ldabehedsmllforisupporting

the noutbnar esehed sxeaph.foruddaebt, edge pordiops,!f..desir.ed. thg position
preserving means may be inpl emented as a sack filled wth air Also, the
posi ti of” preservichg Wedfé WE; b& T JAYEW @ RORSRe SEPi@FaPYRs ipnnasueh a
manner a®utb stAPpord Sheafatklanged' Zanshmm idinkbdsedl7sodhgeNangmg portion
shown muElGe21- 1,08, 21+ 3 he knob 57 shown in FIG 21-3. Further,
the position ;];r egg{vﬁég%npsorﬁ%ﬁ blempi‘Fr"ﬁTnér‘r%n e ad *AR° abitfer ISR~ Hertber
fitted BATE SRiPabte PpUSIFEF®N -of (the ssiatk aandsadher edst prarpresel eet ed
por { | on »af1rag: apRandius: e The, SAL! LAnSL.LaNt alner, supegr L ed by, Lhe above
posi ti on_preserv | ngrrhneangs‘_ nmay be transported or 'stored a I'“one, depend i
ng on the stroctlre of %t AR pOSPET G prEger ViigbaeteistiGenepecytrkalliy a toner
conta i lmegr.shou | d preferab | y be packed wi th as great anmount of toner
as possi bl e because such a toner container LO can be eff i c i ent |y
stored or transfortédead &YF imsoRget e 1aRkle 6" oA A% ¥At nunber of
copies with a mini num frequen of replacenent However, show | d the toner
conta i ﬁ%?“lﬁé%gék%rgg'weig't’ht% ”éﬁé{e%s'ie‘veaa%ﬁﬁ'{‘ of "t ¥hel**"the advant ages
of the toner replenishing t pr.esentaipventi woul.d be
i 11 cul 07 6ogeht Q06 MBS R Gh R aRE LaPral o e LR et ermi ne
an anmount. Of - On&k, § R PNETIREE donkE 4 oY PRCKSD |k Mhv@nkOPRLLEQRAta 1 ner
when the toner container was conbined with the toner replenishing system
Assune t hatydthee packi ng density of the toner container is produced by
dividing the weight (g) of toner packed in a fresh toner container 20 by
the capac i tylfch )esebntihd @oth ahk neterThen iexpering mnestest shiowed t hat when
the pack i ng dens i ty was O 7 g/cm or | ess, toner cou | d be stab | vy
r epl eni shredsémomvant omethadotheaiiier er whetdage bietc (beechas deuretspedt!y at al |
times and left in the container only_in a mninumanount It should be noted
that the 30tRSS ' P DI @NhissAF I 23y5t6m of " 'fhie pAresentar2s Frusverit® “%n i s pr
act i cab | a even w.i th other pack ~.ng d t he : 36
IuL

A . Z .dens i t i _es, i _. , ;
pack i ngaRHE PNty bi° §2° GHPRIE °8hY d“%%‘afetb"éiryd%'bds'ag‘ %‘he%‘neost des i

rab I a pn%ggien ec%%@gtg\g lggkto?%iptage:rh '}%Q?ﬁioﬂﬂ%@ré@ﬂ&faie§ Aneg{eé at a hot
env i rorurtent Over ‘a tong perio of trme, it |s apt to?or_m masses. To
det er m ne,fhe,x sCaUSPe Aont Nius s AT YE PRGE e ¥ CNdUEILENL WA der ent seri es

of exper I nents, as f ol | ows. Experinent
residual toner to be left in the container and because the toner

contaminates the inside of the apparatus. |n accordance with the
presant invention, the mating portion is provided with a mechanism
for maintaining the engaged condition of the tubular body and, e. g .,
the nozzle and further enhancing the tight contact thereof This
implements the processed tubular body as distinguished froma simple
tubular body This mechanism s similarly applicable to the
connection of the other parts included in the delivery path. As for
the system A, the tight contact enhancing mechanism is disposed In

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



There were prepared a cylindrical, columar glass bottle having a dianeter
of 63.5 nmm a height of 135 mm and a capacity of 10 250 cc and including a
nmout h, and three cubic, soft containers inplenented by 100 ~ mthick

fl exi bl e sheets consisting of polyethylene and nylon. To produce each soft
container, a sack forned by wel ding the above sheets and a rigid nouth
menber formed of po | yethy | ene and hav i ng a d i aneter of 14 nmwere
we | ded together. 1~ Each soft conta i ner had a square bottom whose one s
i de was 100 rrmlong. The bottle and soft containers each were packed, in
a normal tenperature environnment, with 100 g of color toner avail abl e from

Ricoh Co , Ltd having a relatively lownelting point, i, e. , a flow start
t emrper at ure of. abqut ottI and soft contai ners each 20 re then
seal ed by cap§°r§§EbF¥?%ﬁﬂ$y, ai"ee ﬂgsﬁe %acﬁv' Fto%éh?aPﬁé?Fﬁééwghéked by

vacuum of 150 Lot o, ueal, 8 "OREL &xbaKAg 3k engLl of 00, amand a d |

aneter of 5 mm. amMed %Ffonmd

of porous staidahess Steahe égneef%eaemeegud CORS ek difLn /IR BESD, Adiasted Lo

a des i red pacb i ng dens i suct i i was sea

cap. The pack |in fge deps|d p‘%MvIQ;edtvthhCQnttu%u'larn%rtruct%ZeV\’as det er m ned by

di viding the anount of toner (g) by the volune of the container closed by a
cap To degerm ne theaneofighe RhtidiCe@Atand mB&Hans &R wh | EdeWelsct lbed fR, the
conta i ner was sunk i n water, and the resul t i ng change i n the | eve
| of the surfapecofidaliéy wat éhe wasumedsurtrdt By ithe rabgae ipr deedubelart he
glass bottle (sanple a) with a packing density of 0 4, one soft container
(sanple b) w theda. packing dens i ty of 0. 4, another soft conta i ner (sanp
| ac) wi th a pack [ dens i ty of 0. 54 and another soft conta i ner
(sanp | ac~wi th ahepe tiic mgmerengi gposgd g the BIbuler &opY @safieed2bPPew t he
toner coheres mhﬁn stored at 10 a tenperature of 50C was determ ned with
each of the fdifFNaam BRS Be?n devPrdBee i neTer s@8griee™ I6F tondBeielaft! 149 ~c

74 d 45 t d 2 t
the 146 M mosHTRRE" FSLLH " ATO8H Hho TraBh Gt abie Pt Sordduanit® Pheasur e
the amounts Ofnc&OQ?{ ep%r];ngﬂgy amstfeﬁ'lal-r%%cg@eu%ws Oxj- nféeabl ur??_l‘éertlgper each

were 15 nu ! rese | ed Const rat i o of

the sum of thegss dof cAdusROtiy @%Qt 8o 1 Qalt. heFEP%Qarhp |%”D&H%t mé’sf bk ORGE aS
determ ned to be the degree of cohes i on (,'o0) 6 pl ots the

degrees of coh@mm pRubiHaREIorNEe; byr thhaaDoVELeH efcegw,e- Aés:osma;\mge,the
sanples b- d, i e., soft containers cause 20 the degree of cohes i on to

change | i tt 4 materialt houtairegamnehtdio ifdehsuimgthighoterafi tgt ar pgefeByble
contrast, the glass bottle or sanple a causes its toner to cohere in a
short pedpod ofn ¢idee tnichomakestheheontees arenefhthd e gsdss memier|wighTieeg sof t

conta i ner s were found toonl y s | i ght | y expand during storage '~ 7
the nozzle.

In FIG. 4, the flat elastic member formed with slits and sized
to cover the opening of the tubular body is fitted 1n the tubular body
In this case, the elastic member should preferably be adhered to the
20 inner periphery of the tubular body When use is made of highly
flexible sponge which is apt to make the insertion of, e. g., the nozzle
difficult, 1t 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.

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

o
N



.38 Experinment 2 There were prepared three glass bottles identical with the
g | ass bott ! a of Exper i nent 7 and thr ee soft conta i ner s i dent i
cal wi th the soft conta iners of Experlnent 1 The gl ass bottles and soft
conta i ners each were packed wi th 1002y oT toner to a pack i ng dens i
ty of 0.4 by the sane nethod as in Experinent 1. Thereafter, all the sanp 1
es wer aseal ed wi th caps. Such two k i nds of sanp | es were stor ed
at tenperatures of 50, 45 and 40 i n order to determ ne the cohes i on
states of toner. The cohesion states were neasured by penetration 10 as
prescri bed by JI'S (Japanese I ndustrial Standards) K-2207, i.e., by dropp i
ng a need | a onto a prese | ected anbunt of toner after storage so as to
determ ne the degree of penetrat i on. The un i t of penetrat i on is also
prescribed by eJkS Kh220%zla shaltlgrt vahtueti anthcatrgsmexhkoider a degk ee c6f
penetration 1~ FIG 27 plots the results of experinents conducted at the

t enper at ure ofto50@ I theFt@ta2Fer dsfoerdrsksntand et toneorirespeaidieo thengl ass
bottles and soft containers, respectively. As for the g | ass butt | es,
toner starts ctRerhe nagzlen “"tohieﬂXémFIJ'eapssel'l‘ﬁfer?ﬂx)j hoherdhess i tned thhe | sttact of

t he exper i nment and coheres far nore not i ceab | y than toner 20 stored
in the soft cc?ﬁt“ﬁ?"ne%% itHe 1986 URS . | THIFES t B EIENEY IRSE Wi WUt oamd P t he

temperatures of 40C and 45C. t ed  above, en a glass bottle packed
with tonet and°§&: ”é‘& g"egf‘o{%d Lat A"Ri ghSterperHal % the toner

sequential |y coher E%We"rln@ {ohﬁ"l(f[%h 10ap %d% %Ott laS-EIC membS %O rf%u?ﬁg :, ly

because when a i ass a expan

se of tenperatyig, cyo §9terﬁ§w£@rsee§t eme ﬁ%trtéoevepgsc% QeGaHssldg 1 nner

peri phery of the bottle is Inplenented by a rd material ‘and cannot absorb

the expansion,+ &ausi Bed}hechonaiutt f aabefgnhThichtHBY PREM| neViRtndhidl @ sof t
toner conta i ner when | t expands due to tenperatur a a ! evat I on to 5

t he maxi mum capagkiab it hathecaninet 1 benabgoredsdyt Ed@xbttidri 4y anldhdibght of

t he above, the sack of the soft toner container may be prov i ded wi th
the prevld ousofl 99 sé¢steed pressime aohdjitisdn, i thg ateans: mépbet X emerllyi s ki nd
of counterneasure, we experinentally determ ned conditions capabl e of

causi ng a mi niArgasef thomerz kbt b eder rhe leet sf €1 rkomEorenae redr theonestier’d
despite tenperature elevation. Assume that the soft toner cont ai ner, has a
maxi num capacﬁ'}‘? TR0 (har 2t ees (19 ARE cpaEASd i |8 Hoe cupar io ek tecicup i es
a capac i ty of on after and that a i occup es a capac
t Oy 1) Sreriia eace. Eip R0ineu Ebe STk Porie ABBIRTORE ISR vias

successfully ohvi:ated when, the toner to container was packed with the toner

in the foll ow ng ondi tF onb|

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

further insures tight contact
|f desired, two elastic members which are air—permeable and
not air-permeable, respectively, may be fitted in the tubular body

with the air—permeable member facing the inside of the torner container

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

A
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(Crex) - ( (Ctoner) + (Cai r) } >0. 1 x(Cai r) ()1 ti sto be noted
that the max i mumcapac i ty of the toner 20 conta i ner refers to a capac
i ty wh i ch the conta i ner has when expanded to its maxi num size The
capacity of the toner container can be e&3ily neasured in terns of a change
in the amount of water in which the conta i ner i s sunk. The capac i ty wh
i chai r occupi es refers to the sumof the capac i ty of ai r present
between toner part i ¢ | es packed i n 25 the container and the volune of a
space where the toner is absent ~0 This capacity is calcul ated by
subtracting the capacity occupied by the toner fromthe tota | capac i ty
of the sea | ed conta i ner The capacity occupied by the toner is

cal cul at ed by dividing the weight of the toner by the true specific gravity
of the toner Icdinth& aboveatr dinat | A08ureltDat tik tdndYoRE HEDAIUESas a
marg i n of a space against the variation of pressure in the t oner

contai ner ascrirkpbhgtiled dRMpErdkUtd sehgMahi aMthSpeRed i Cahdry, thd1@ovadel ati on
of pressure and that of vo | une ascr i bab le to the var i at i on of

t enper at ure i nof hiee t@rercootatrarnzer ease sceriseads dutotad teer wie thk sPWsT =
constant 10 where P, V and T respectively denote pressure, volune, and
absol ute tenpetateure Tie gl agsriboibtbeslassed nenbeheaprieas cush ytatescarided
experinments are considered to belong to a systemin which volune Vis

const ant . Assuft ichak | var féaest theabrgttissaredTgteséomst t1 e has a constant

vol une, and that the_tenperatuyre and ;?\ressure are 15 respectively 20G and
P1L at the time of paktld nd'ahdashsye é’f‘f& Pb f‘?ﬁé?)h hijrﬁ°”§tg‘t"ﬁ§'?'i e ' B¢ Efteorage
Then, there hol of, P2/ ' t he max

t -
i mum t enper at‘fleaéS é‘ﬁd“eﬁg?( ' © P 5F °§u?se 55?“8’ A@Elgﬂd“ﬁB] hfh‘eﬁ Ty}?_@#%erho | ds
an equ.at l-on ef&s g’/FP% _161‘1) Otifswgf‘e ;F\Q%Eﬁe %?e sﬁg?l%regtdﬂ%g t%\{\g‘rt* Jut ent causes

air ns | e t oher ress t

pressure ri ses by Alrpangulaatr 59&@5’%%%99?3@1 m%er&é%%r ecfe%éen tth@ Jl%@@fc_ S
caused to cohere by both of tenperature elevation and pressure el evation

ascri bablg t hepgfrr Onadehedotdiennband, tbhe saflett qBer HRNKAL NENS 181
considered to belong to a systemin which pressure P is constant Pressure

25 i ns i de thetdnanes ieothe dir fdn oefihewt ght tre honde eX b Bisettd ihtd the
conta i ner 41 nmost when tenperature i s 50C, as determ ned by the prey
i ous | y s ratedremoved from the tubular bedy. The hole 31-1 has a diameter D1
slightly smalier than the diameter D2 of the nozzle 11
When the nozzle 11 is inserted into the toner container 2, 1t
15 tight!y 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 ton;r container 2, the annular
elastic member 31 removes the toner deposited on the nozzle 11, i e.
20 cleans the nozzle 11 The elastic member 26 also cleans the nozzle
11. As a result, contamination ascribable to the toner 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 03 smaller

than the length L of one slit 26-a of the elastic member 28 The

o
n



exper i neets Therefore, i f tenperature i s 20C at the t i ne of pack i ng
and 50C (maximum) at the tinme of storage, then the toner can be prevented
from cohering when pressure in the container remai ns constant over the
tenperature difference of 30C. Specificakty, assum ng that pressure P i ns
i de the toner conta i ner i s constant, and that tenperature and vo | une
are respect i vel y 20C and V1 at thet i me of pack i ng and 50C and V2
(max i nun) at the t i nme of storage, then there holds an equation of V2/V1
= 1.102 It follows that if the volume 10 of the container where air is
absent is about 1/10 ti-nes the volune of air existing in the container,
then pressure el evation ascribable to tenperature el evation has no
i nfluence on the toner and prevents the toner from coher i ng. Therefore,
the va | ue ofe|@sdid métbelr 26l6d Formetih thefalri ONt61)as ef RIsEriedl/ Lhenl~
Further, it was experinentally determ ned that the present invention was
cl osely rel at etlet ol aishéc Imaweé e2peratrurmed wktmghedsd bt tnprefs ittanedt-thathei s t he
internal thermal characteristic of toner For exanple, assune toner having a
flow start tenpetatlore aat apti thribde ahdreppel £s bhe sofd efisthesnaz lEdw as
about 85C, i.e., toner with a '?0 ! owtenperature f i x i ngabi I i ty
The degree of whehethd rneazbf Itth'k Brsertehdngp tndeneasofbaumgrt & deldend on
the kind of a toner container nore than the degree of cohesion of other
t oner and® cohel'@getfyr B3 el [ §7 tBgn it Ferdth & sRérehavis migbke™® | ow start
tenperature of 105C or above ended on the kind of a_toner container
little This differerdtes™Npine ﬁﬁabf}?'r%‘l Breentdherd Fadf RSP oAt with a
| ow tenper at Ul&e ma43'bef ;ne)a(ien? %b%illimt% é)zf%ceaéewsit arP'leolg,aiSSZi—ll >‘1:;1tvhr?‘nao ig%c[.t troner
The toner conta i rer o Fe present i nvent |1 on nmay S for a anyﬁ< i nd
of toner app Ipd sfAR.} tBah 38N gt ECoft&%D?Pihg%—%Ph PheCe {1 BOCS feQL{Ey Ng
process, a g., a one-ingredient tType or a t~HO I ngredient type toner which
i's magnet i C f tRONTBENR hehbes TG LONGe COISriofSiSs Bbie 82-9.a1ii gl ene.
res i n, polyester resin or sim lar binder resin and a coloring agent with
or wi ~hout theyiaddtid eantdfr af clpargmeeonitiet 1@gent Tand cahhey eaddiyt tyas ?~s
for a one-ingredient type nagnetic toner, a ferrite- or nagnetite-based
magnet i ¢ mat erbyakisi g adidwt-ks oded byhexsddedtapkor Thel fidel 8 mayeageadiorreeticon,
bl ack toner, cyan toner, magenta toner and yell ow toner each are stored in
a particul ar tdgeenidontnirfese oThhest s tof membér st N decaunst tliner st<al®a he
anount of toner to be stored in each container are suitabIP/ adj usted in
mat chi ng rel at?fofne grPtreckastig wsmban 2P migetfase Mt i tessalasthe "eBper nay
be usual bl ack 6%joner or color toner. A _one-ingredient type ~oner cannot
sat ~sf ac~ori | yYUEVBIGS 80105t 8RRt ieragRE FPrithei S sft¢'act ed by the devel opi ng
roller of_the devel oapi-ag Ssectign jmre t or, L ess t.han necessary. This kind
of toner lPheref ore gﬁ(ﬁ%l dTSzp(r%e ngrhégﬁyarﬁaegdéa 13t P@@ds1§e iefaicg sg}ogv‘?}nt%gc/hﬁf"angi ng
froml1l 55 to 1 ! 1 Lent. iype I 1 haye a
true specific sgpzeg\(/ﬂlcyaé%(fpggttqgh%qihtev@e‘#t%gﬁéar&\?m%ﬁg%ﬁ‘(ra‘gerg 8\%@’%}' ue)(s'e
speci fic graviépnewhs packiedti O mbigert 9NCL GRME RN Lhati@gPIEsRNoim NVeEN t
i on, i t rapi dl ysi nks i n the container with a mninmmof air
exi sting theredna plats osuCeRssS v ihy ahedideesed hiriteapacTiie/ e Ddstli Beneabart ai ner
and therefore the size of the contai ner Toner applicable to the ~oner
cont ai ner of t2&® prad$exdd to nrenntern peniphasy af wheltubpbameady pdr ag shoeni a s
i zecf 4. 0 amto 12. 0O ~ m preferabl y 50 ~ mto 09 ~ m Par t i
c | a s i20zes inB5ES.t Harl and0! 2a2moncie thedouder mgr atsay opridl sems. iaa shrtte
transferring and cl eani n]g st eps

a

in FIGS 13-T and 13-2. |f desired, a plurality of elastic members
26 may be fitted on the tubular body 13.
FIGS 14-1 through 14~3 show another specific configuration

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

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



43 fol l ow ng devel opnent Particle sizes greater than 12.0 ~tm would nmake it
difficult to maintain the resolution of an inmage high For h i gh def i n

t i oni mages, the vo | une nmean part i ¢ | es s i ze of toner shou | d
preferab | y be 9. 0 ~c mor | ess Specific particle size distributions of
toner applicable to the present invention are as follows. In toner with a
volume nean part i c | asi ze of 7. 5 a m the nunber of f i ne part i c
| es of 4. 0 ~c mor s belowis 18 ""o of the total number of particles
while the weight of rough part i c | es of 7. 0 a mor above i s 1 5 6 of

the tota | amount. | n 10 toner wi th a vo | ume nean par t i ¢ | a s i ze
of 9 0am the nunber of f i ne part i ¢ | es of 4. O ,u mor bel owi s
15 "~ of the tots ! nunber of part i ¢ |1 es whi | athe we i ght of rough

part i c | es &evzm,otﬁ"é:tmw@fr fﬁ&PV@aHlné 2Spgc|'T|QapF<y thﬁtﬁ&k@%f‘%w@ﬁm _The
nunber of particles and weight nean particle size were neasured by using

Coul ter TA-2 ayraivhabl eid romiCodlshedst 33 1A dmehed toftRatdleRdbuther bongk
container of the present i nvent i on wi th toner wi | | be descr i bed

here i nafter tdher mhhotherad. bas shoea ilh FlQy be2anheonezz08 Cohyentsdedona |
methods i nc | ud i ng one taught i n Japanese Patent Lai d-Qpen Publication
No. 8-334968 acamkimst [thbesHeeti3lef As phdesdn filGhethw, i thehno=fler neetdrs F | G
28. As shown, a toner 20 pack i ng tube 61 and an a i r suct i on tube 62
are respeét i e Foreri cosi@rned 1T bit @1 e1i0 NEHTSUYteeBoPes f\@ramé@sti'tn Henenber
61. The nenber 61 w.i th the tubes 61 and 62 has been f | tted i n the

mouth 13 of th@eﬁar?ér‘%:mdaﬂﬁh%iﬂet»e@ﬁsgéaaéﬁwr brdyophard she ﬁﬁ%ﬂ‘ﬁdkﬂd in a

t oner packing h i ne a suction punp 64 are connected to the tubes 61
and 62, respectl E?Sﬂg %qut ROTHSt s cond i t i on, the suct i on punp 64 i

s _oper at ed to pack_ tﬂwe %%om%r shee% 99; ng%h !?orlmegegf Bé/b SUCkl n%fﬁm . out

of the container wt suetion’ I S  possi bl é y and

densely pack the s6ontaknglnenby *Wat/o@ie%xé(}ﬁptNQOUtA ALYe 3P bQ%‘#FnEL? ng L the

container. In the case of the hard toner container, the toner fromthe 5

hOpper 63pdr Op&ﬂtepto‘? Fhel shee®X3d b@ftorbhm 'sontHaQetH%Ome@USSnt%ISI ly B edkd €su |
t, ai r ex i sts between toner part i ¢ | es and prevents themfromrap i

dl y s i nk iwkg thbisozizSeapt its0hdrreasentbhehpatking tbbag wnNd contam nate
t he toner.
essential with this scheme that the sheet 33 be firmly adhered to the
outlet of the tubular body The shoulder 13—-1 may be formed in the
tubular body 13 such that the tip of the nozzle 11 abuts against the
15 shoulder 13-1 This will further promote tight contact.

The tight contact enhancing mechanism may be implemented by
an undulation structure formed on the outer periphery of the tubular
body, in which case the undulation structure will be received in the
toner condult. Further, a screw mechanism for connection may be

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

The toner container of the present inventionwill be described

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



The soft toner container is free fromthis problem because it is
substantially evacuated before packing. Mreover, even when the 10 toner
droppi ng fromthe hopper 63 stops the inlet of the soft toner conta i ner,
pressure can be app | i ed to the topgr vi athef | ex i bl a sack so as
to | oosen the toner I t fol | ows that wh i | a the hard conta i ner
needs suct i on at thet i nme of pack i ng, the sof t contai ne r can be
packed ~rr i th a suff i ¢ i ent anpbunt of toner wi thout any suct i on.

n any case, 15 the toner contai ner packed with the toner is seal ed by sone
met hod, as stated earlier Exanples of the present invention wll be

descri bed here i nafter a Ithough they do not | im t the present i nvent i
onat al | Exanp | a 1 pertai ns tothe conb i net i on of the b 1 ow
type toner

20 | eni shi , t f th t i t] t he hard
t oner _contta“enté{ng! ﬁ%‘f‘t'u%i”'ﬁggt‘fﬁ‘é?ﬁ%?t% beraﬁgia%%‘%&/i%f ﬁIOP‘%ggi’Jf ‘Seﬁtp%g h°t”_a§t o _
enhanci ng ggechapl.sim ‘;‘P]T',Exaﬂ@lx%i&e QEPQ’%% ctoﬂf"?‘%ct"l"ﬂ?%hgrr‘noﬁﬂ 58%@.&;‘3'&0‘%‘ r sending
t g s tuall eli

nmeans i s opérat ed, e resultrn ream or ail act u Yy vers toner to a

dest i nation ang. hiah e § bEcPARIOY LIPNY & ko Pl shile L A ner 15 07

g/cm or less, the amount of residual toner e left 1n the

cont ai ner #ant hdeentxohurtlediaReyr | §fPandi et V51SMRldholied &ach?2% shows a
spec i r' i c ar r angenent for execut i ng Exanp | a 1 As shown, the

ar r angenentcopimiraigess tdiemmerd. eGénkraihovwerefane, RhéSde 32l 55 hand 3- 2. The toner
out | et port i on 1 Qof the nozz | a1 1 has ani ns i de dianeter of 6
mm and a tdhiaokhessenfeni sl IntdecThas imigrati rdast ipor pérancd §2+ sagpedcedk from t he
toner outlet portion 16 by a gap of 1 mmand has a th i ckness of 0. 5 nm
and an out 9 "yEhPQ; agnet BFtrERed mihe Fhere eohehe boriemiX! ard the okbitred of EPDM
to be flexibly defornmable and provided 10 wi th ani ns i de d i ameter of
7 nm The PGW&r°TdAGutINet 9120188 4 afe ©OPeN gt ciolrec sANEEEe?f 8% he end of

t he toner gqﬁsL et p%&keicgn.%G The toner conduit 12 is 1,000 nmm | ong and
provi ded withaYdi Ff 81€hRce® N &%l or height of 300 mm between its

opposi te ends. Tﬂ?& D&r@?"coﬁ@gir%fr éfhﬁq t&&%%nf?ﬂ@%‘tho& mﬂgg p?f__k:_i'faézgd inpl

ace above a beaker 66 set on an 1~ electronic bal ance (trade

nane) availalligaf romA orDkont8ya hsl BUM10 vheSi@ ioff ~dnel @REF! Y
connected to one end of the a i r inlet portion 18 by a flexible tube

havi ng an tasiedesklingn®iseemals i bg B Ands{eeped |af o ZRPM e ThH®: @edt ikapunp 10 was

i np | enmented by a d i aphr agm
position of the container with i1ts mouth Tacing downward s natural
and most effective from the gravity standpoint To stably discharge
the toner with an air stream via the mouth facing downward and to
minimize the amount of residual toner to be left in the container,
it is effective to incline the smaller diameter portion 52-1 of the
side wall 52 refative to the section 50-1 of the mouth or tubular
portion §0. This is particularly desirable when the toner container
is soft and easy to slacken. The angle 6 between the smaller
diameter portion 52-1 and the section 50-1 of the mouth 50 should
preferably be, but not |imited to, about 45 degrees to about 9C degrees,
more preferably about 60 degrees to about 90 degrees. In FIG. 15-1,

the angle 9 of the smaller diameter portion 52-1 1s the same at both

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



punp wi thaf |l owr ate of 1. 51 /mi n. (SR01 (t r ade nane) ava i |
abl afr om20 Shi nnei EIl ectr i ¢) . At i nmer, not show, i s
connected to the a i r punp 10 in order to control the duration and
interval of suction. The toner conj.ainer 2 packed with toner is positioned
with its nmouth facing downward and ‘connected to the nozzle 11 The nouth has
an out | et wi th adi aneter of 14 nmm and has a tubu | ar body wi th an
i ns i de '?5 dianmeter of 22 nmand a depth of 10 mm above the outlet.

Ur et hane 46 sponge formed with two slits and having a thickness of 10 rrm
and a diangter. of 22 is fitted in the nmouth and adhered to the inner per
i phery 01583% °s %iﬁj‘t“hgme%'elesai} PHe St £ 4 2B BAS ?%S“@ﬁ{efca‘fﬁ’hé{’] enhanc i
ng means. The two s | i.is i.ntersect each other.at the center _at an ang i
a 5 of abdat Yo ategtrhéaeg?heénal%each&l 513120%%?%%8 “%“esﬁ%zzal g%al'lle?s i nsert ed
|n_to the tdqgrﬁet%qnéoq'"tmgrq d_geéllngt EQ@e %9%Q%r§y§gvérh@ﬁe Ep‘?n rgosilde%alﬁ of the a i
rri nl et port i on1l8i s pos i1 t i oned In the container 2. The toner
contai ner s3 has a hard columar conf i gurat i on forned of dense po |
yethy 1 ene and hav i ng a th i ckness of 10 1 mm an outside dianmeter of
65 rrm and a capaeidoftCicn2d@obta hen athie adbovesiCond ot edenk @RentiR@ a I r punp
10 i s operated to de | i ver the toner fromthe toner container 2 to the
beaker 66 it udest aneeadea If i ¢xnoee padhk omtbhe gontiag ipomeronZandrads: gide we i ght
of toner transferred to.the beaker 66 was neasured by the ba | ance 60 i n
order to detushnpr ntores phel eanperiti oof 2esitdted tonesr | effihei maghe st oner
container 2. It is to be noted that the a i r punp 10 was_ i_nterm ttent |
y dr i verfesdEnatedeRpige 47 HOE MBr (Al $adn B (‘gec@ﬁds"’?”dwb@"@-sﬁéc‘ﬁi cally,
there were prepared five toner containers 2 respect i ve | y hav i ng pack
i ng dens 3° ©% "S> M YIOFSU 4 FOpes Cqrteingy L FHe0PBesETG OnvYentiener was
i ntroducednaynteereachos®nindisBesack Ry p5@ 10f rB:8BOOMNG bade B, FUBNE | e
nserted i nto the out | et of the conta i ner 2. The anopunt of toner is

adj ust ed BY“FBnTURCYSYi B dBFRg e " DO REAT I PIECR GHVAFAet S RRRY FOuS Lifet al
rod. The abavedt omercieanshsiled mkfeeH1y par ttbeh&s SO alding. a1 25 magnetic
mat eri al imrgrgleggglnt ed by ion oxide and a polarity control

The scf% toner container is defermable due %o air pressure
introduced thereinto, 1.e., has its volume sequentially reduced by
suction or sequentially increased by blow. As for the soft toner
container, the cubic shape mentioned ear!lier refers to the shape of
the container filled with air.

Advantages achievable with the soft toner container are as
follows. Before the toner container is packed with toner, the sack
of the container can be substantially evacuated, 1.e., reduced In
vo lume This aliows aminimumaf air to exist between toner particles
dropped from a hopper, not shown, and therefore causes the toner to
rapidly sink in the toner container As a result, the total packing
time s reduced, and contamination ascribable to toner s minimized
The toner container is protected from damage ascribable to shocks and

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



~| agent,

toner cont

each of horizonta

and an add i t i ve app | i ed to the outer surfaces o f the part
i cl es Thi s ki
i nter PC-LASER SP-10 available from R coh Co., Itd. The experi nment

described with reference to FIG 29 was e®nducted wi th each of the above

ai ner s

11 The experi nental
bal ance 65 were |ocated at renote positions with a 10 difference in |evel

of 300 mm toner could be delivered fromthe conta i ner 2 to the pos i t i
he ba | ance 65 v i athef | exi b1l atoner condui t. As F1G

on above t
30 i ndi cat

es, when t

nd of toner i s extens i vel y used wi th a |l aser pr

2. The toner containers 2 each were shaken ten tinmes in

and vertical directions and then connected to the nozzle

results proved that even when the toner container 2 and

he packing density of the toner container 2 exceeds 0 7

g/cm, the amounhegl -t §51sdLRls &&Q@rcér&mnwd;es hb@nteg)@%rsw&wﬂs@%.r?g at the
end of delivery increases. It will therefore be seen that if the packing

density is O. ngken3|qh.¢m$@u|ahacpgﬂ@rc&§ﬂ be stably delivered to the
devel oping section 1, FIG 1, and the anmount of residual toner can be
m ni m zed or practi clrkyer edticadtitie sZRy aoddr torstafi h@eiad heetusept fadosndneed

€SS expens

es | n Fl

subst anti al becmgesed

anount of

resi dual t

G 20 30, the amounts of residual toner appear to be
they the eppangtauseubdyi titt emrche dbhdsd Um i praaceitcere bhe
oner can be further reduced if, e.g., the container 2

i s taperedl, ascwracedpfesiralsty. Thﬁsuaﬂascerbrﬁhermebyasekpe*ﬂéwéntthe Exanp
i dent i cal i nobj ect wi th Exa a l, but uses the ?5
h7ey

|l a2i s

conbi ned bl ow %ﬁmrsqf@itﬁtﬂfrtwecarbﬁﬁﬂ mﬂ EnPy AR

suct i on

:
experiments wtH ﬁé?ﬂ?l%”ft@r‘%a y ttﬁ‘é 'ééh"fedﬁhbo

punp.F

FI G 8, was conne

while the
condu i t.
condu i t

65. The 3

eas
dellvery

StIERVF hEWRITRGSS 48 t he
ra nt used to conduct
Rt R W0 i 30,

48 LR-005 or 0L one. Laner. condy, i ol Exapm € 1
ort was connec e t he other toner

G 31 shows a

The, heakelq GfBrOW(a%ePPgS écrfat&he‘?ﬂ“eoq %%hérvﬂ‘é’etbﬁna‘f‘gfég of thhe foner
extend i ng formthe de i very port of the punp 30. The wei ght

of toner ;gol | egidsifuit he, beakee @@emﬂs-an?aﬁ%@ﬁtnbycotshe Bl egronitgndal ance
,umfilter 26 having a diameter of 12 rtmwas adhered to the

bottom of the &gHiQln&@Nt aA ikoR@r prod@s i A endUsesP Ul & déhiadiusbingdiRaNSH As for
the rest of the conditions, Exanple 2 is identical wth Exanple 1.

because

the toner container is reusable. In addition, we

exper imentally confirmed +that the residual toner and other

contaminants could be removed more easily from the flexible toner

container than from the hard toner container

The sack and mouth of the soft toner container should

preferably be produced independently and then connected together from

the production standpoint, as stated ear!ier

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

polyethylerne, polyurethane, polypropylene or nylon resin or paper

with or

resin.

without a layer of another material or even paper coated with

When the sack 1s implemented as two resin layers, the inner

layer and outer layer should preferably be formed of polyethylene or

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

kind of

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



Spec i f i cal I y, the Mono punp 30 was i ntermi ttent | y dr i ven for
1 second at the i nterva |l s of 5 seconds unt i | the toner de I i very
fromthe toner conta i ner 2 ended Then, the amount of res i dua | toner
ef t 151 n the toner conta i ner 2 was ca |l cu |l ated. The exper i nent
showed that the conbined bl ow and suction type toner replenishing system
was effective As FIG 32 indicates, wheg the packing density of the toner
cont ai ner 2 decreases belom10 7 /cnr t he amount of residual toner sharply
decreases. ?0 BXHmpeT & 3‘511‘*’%10}e dateTia Ay R PIWIERAND R 271 2&YEEPF t hat
it used thgesob) da@Berdgisidelor The shkbit eehneHadiBeigedichad @peack |
np | enented by 0 1 mmth i ck sheets fornmed of po | yethy | ene and ny |
on, and a 'Wo& REHTECt SUBTFIECAFY body formed of po | yethy | ene. The toner
out | et of the sack wa welded to the outer periphery of the nouth 25 F

G 33 shows the cub c shape of the above soft toner conta i ner 50 of

the container 2 lAehFlb‘h L5k 1Ty "aERGiaty ™FE IR T RUPE Lt A CRT e SR t TS he

sof t tonercgionhatoeinod1hesauseayi phat boieanilubeoeasiiny Lhar ted. pnl n
light of this, a 3,03 nesh filter formed of porous stainless steel

fitted on ToRE eRECHTT2PAE rFF¥PER 1 BOPHAL MRS HBO FBdmipousnglahd Hiad a %F |

amet er of 9,400 J0f, t@Rek EQNLRIL R&Ver2aWaGRACKEH W B hie d angr aubid e
bei ng subjected to vacuum of 150 rmHg via the nozzle 11. This was effected

with the safergpreahgetEatehndrABt HodxaBliitvExsbidiee 2~ THRxCgBa e experit nent

showed that;d.0nee GRYWelifl PEofg Indveverad guenodO; o%EQéBW?t@OEBetQBEér conta
i ner 2 to a prese | ected renote pos i t I on As’ 34 i ndi Gates,

when the pat¥ckenAg Hehyorld yhexeseagtpict7thy Wéla‘r’ﬁﬁ}’npf ofhe &8n¢r dua | toner

to be | ef tmé fodihe choRetotQnhar i ofefne? sHREER: | ineht NG epsedvIRe L OBLS -
cont ai ner sequentially reduced in size toward the nouth was successful to
not i ceabl yh?éﬁ@éafhea%%mmouéh PESREBAl Sersnefe s apdarpnqvaRly ForReghite r

ned Wi thegg&oRd i tadai@N keNiWhplefdbable £0NEmp1dmencSttedeiRediRgiipner
contai ner 2. The toner container 5 used in Exanp | a 3 was a |l so used i n

Exanp | a &1°F6hei°ndasian e i°-A-a DOCERTI POFASHERY of T | DOSHGEPR:  For

Subsequent eMis 3R p8sOf dhaechonernadsehidd @d ERe thext oRelicoRtalAeny2nin a
20C environnent. Finally, a 20 polyethylene ahd nylon m xture identical

with the rréf’é‘?‘?dalo"fi‘)r’%ﬁlﬁ@l‘f% §ab?€<'offlf’Ffé’—Foﬂ%trer66ht ai ner 2 was wel ded to
the toner outlet of the container 2 in order to seal the toner outlet.
"Nhet her or not the toner container 2 satisfies the previously stated
relation (1) wad 8ef¥nitfAetP ™95 Bt 4GsBPEHER TRS6H Eie é‘}?&t%ebsaﬁebf' he

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

partly rigid, as stated earlier.

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

function assigned thereto.



51 spec i f i cgravi ty of 1 2, Ctoner was (300 - 1. 2) =250 cc. Cai r
was determ ned to be 409 cc by the previously stated nethod. By
substituting such values for the relation (1), there was obtained 700 -
(250 + 409) - 41 > 0. 1 x 409 = 40. 9 ThéO0above toner container therefore
satisfied the relation After the toner container 2 packed with the toner
had been 10 stored for 10 days i n a 50C env i ronnent, the toner was taken
out to see the degree of cohesion. The toner was found to be free from
cohesion. Exanp | a 5 proves the effect ach i evab |l awi ththet i ght
contact enhanc i ng mechan i smf i tted i n the nouth of the toner conta i
ner 2. Two 15 sanples [I] and [II1] of the nmechani sm were prepared which
were respectively representative of poor contact and tight contact.
Specifically, Aim the-1Sanpleal tdec BPeRoel dura€sirebs baasedouthet hang, spange
(EVERL | TE ST) hi ghl y perneab | atoai r was f i tted i n the nouth.
In the sanpl e ddtlihg mor250@ Ananki e kf ipal yetdoyrlesre 8 er éphitoah at €hef mktn20 sheet
was adhered to the above urethane sponge, and then the sponge was fitted in
t he nmout h. Thepdrith en doless potinali dowi amatet ox gasatet hgwret theourh de Themerrset hane
sponge included in each of the sanples_[I] and [II] had a dianeter of 22 mm
and a thi cknes °&f the0 T 1 iagdPtdd oF & nethewtiehithcatect Zrfamsinie Thehsnism s |
nter sect i ng each other at the center perpendicularly to each other 52
The tonercont Siatef 31 ! BanpIrgosided) ¢g tSBE“\AHE’“éT‘%roCuséB‘frftER%fﬂ‘ﬁPe' 5 The

difference is that in Exapple 5 the 3 ~ mfilter or. pressure adjusting
means 26 havingy ™ '@} {;Ynﬂf’%ﬁ%ﬁg'if%ﬁbwgr%&ﬁ@%&of’ 2¥HE bottom of the toner
cont ai ner 26. The sp ffix 5.to t h by a two-s j, ded
adhes i ve tape (5008#&%%5/5193'&{"?%%% ”{alté%d pr“%h%"wgﬁdﬁgttt% SrEoor"p.°§){he The

toner conta i nel,i20 was rRASKed e Dy 30006, Laeh ohifien ScXe, | by qw ava |

| ab I afromR 1 coh ( oner was vere rom t he toner
contai ner 2 by.dd¥e carbbresd iBkowRNd | sHcll AehsYSbeninkesr fBasuremeMy, the

arrangenment of Exanple 2 was also used. 10 The nozz | a 1 1 was i nserted |
nto the tigner &fHiha g Rethanibmaotheessillyi adr@nded in the mating portion and
allows the separable portions to be individually repiaced when
damaged. While this can be done with a mating structure or a screw
structure, air~tightness is essential when .the two portions are
connected together.

15 To fit the fitting portion B of the tubular body to the sack,
it 1s preferable to use, e.g., heat or ultrasonic wave in order to
prevent air from leaking from the sack. FIG. 16-2 shows a specific
configuration of the fitting portion B for achieving sure fitting
As shown, the fitting portion B has a ship—!like cross—section that

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

FI1G. 16-3 shows a specific device for allowing the air stream

to easily deliver the toner from the toner container As shown, the

open portion of the sack 2a is fitted on the fitting pertion B of the

[\
n

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



of the sponge 20 such that the hole 15 of the air inlet portion 18 was
positioned in the container 2. Subsequently, air was sent for 1 second wh i
| a the punp was dr i ven for 1 second. The resu It i ng anount of toner
delivered fromthe toner container 2 was’imeasured by the 15 el ectronic

bal ance. FIGS. 35 and 36 respectively plot experinental results obtained
with the sanples [I] and [II]. In FIGS. 35 and 36, the ord i nate i nd i
Gates the anobunt of toner de | i vered for auni t dr i ve tinme of the
punp while the abscissa indicates the anount of residual toner left in the
toner container. As FIG 35 indicates, the toner 20 delivery fromthe
sanple [I] for a second is sonetines zero and not stab | a and | eaves
about 3. 5g of toner there i n at the end. On the other hand, as FIG 36

i ndi cates, the dwfete ksbsranstantyloar delei werwd siur 6and detisafiteng bbit iy about
0.6 g for a second and left little at the end (substantially zero gran).
'?5 As F | G B35sattht ti@Gatessr ¢dse |y @arerdeatl the perty ofi Doad dwn sanmpadiva [ |
53 noticeably varies and causes a great anount of toner to be left in the
t oner cont ai nefe.l i By edontMasportasn Bl Gas 36bstadit cal losthe keme dregtidesithe very
fromthe samp | a [ I I ] i s stab | a and causes a mi n i mum of ~oner to
be left in the'ténE Pebhtodi Ret! thAvse t snpPen [tP]Shaike open cel | 5 spt5nge
20 failed_to enhance _tight contact between.the nozzle 11 and the toner
conta i ner ; i n fagﬁ“? %r?é’ﬁ tHECtYiftaic fef! \ﬁééyrﬁg\'/‘é%b 'r 6t TRe"H G2zl e
11, contam nat,i gn ascribable to the toner was found in the port i on ar

ound the spongtémﬁb.colntﬁ”ﬁ{e sanmp | a[ | I ] , the sponge 20 wi th the f i

I ted a i { | o B tact 10
m prevent ed a 1 ra{xsrl%%dn eak b nY, aa“‘?lér@@@ﬁ%%er%@?%'ﬁ@ %%tre'tndgmt £yt ac

bet ween the nozz | and the toner conta i ro, i on around

the sponge wasyfer 8& ikl 9Mo$OHAMINALF FRd) H+REHRTBRY mat | nd p@CGQHARHACE M t h
the present i nvent i on, a toner conta i ner and a deve | op i ng sect i

on can be freefiltynd pdrtidh OUbistiantli BNy ipeMBgRiitordr|yngh appardlUs, bsayv | ng a
| i m ted space ava i | ab | ai n the apparatus. 1~ Further, toner can be
stabl y repl eni Bleetll ange theaydeyedrgpd ng secisk bsctat! paktidn fres, angl i sphedrt i n
the toner container only in a mninmmof anount. Var i ous nod i f i cat i
ons Wi | | bewvorrdapbiss boxbin ardborta Hesel gkt dtoragel 4 trhesrert. af trer
receiving the teachings of the Eresent di scl osure 20 wi thout departing from
t he scope thera&bfition Ctlag frdange 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 1n FIG. 18, the sack 2A may be provided with a window
or similar pressure adjusting means 31 which passes only air
therethrough When the blow system or the combined blow and suction
system is used for toner replenishment, excess air flows out of the
sack 2a via the window 31. This allows air to be aimost limitlessly
20 sent into the sack 2a and thereby further stabilizes the discharge
and replenishment of the toner. Further, the toner is apt to cohere
due to the expansion of the toner container 2 when the container 2
is stored over a long time The window 31 obviates this kind of

occurrence also.

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



1. A toner container for an el ectrophotographic image form ng apparat us,
conposing: a toner outlet inplenmented by a tubular body for discharging
toner; and a mating portion for allowing said toner outlet to mate with an
el ongate matter and remain in a mating pgsition, said toner container being
packed with toner 2 n toner container as clained in claim1l ~Nherem
assumng that sa i d toner conta i ner i s packed ~Ni th the toner to a
pack i ng dens i ty , determi ned by di vi di nga~Nei ght (g) of
the toner by a capac i ty (cml) of said toner container, said packing
density is Oi ,/cm 3 ,~ toner con twine,- as clainmed in claim2 ~Nherein
said toner outlet is sealed. 4 Atoner contai nor as ¢c (ai nodi ncl a
i m3 fur ther comer i s i ng a cap or sealing s2id toner outlet. 5 A
toner con to i nor c.l.a. i din.cl.aiji m3f ther c r-i s i ng
a sheet adher e'opst'ge%%Seccotnfﬁhnecg?Psag?adJafcﬁbﬁIrg?wsb%ﬁyvBa%%wt'ﬁdnoé'r?{ggn{ 'l nor

as ¢ | ai m)daliloWsCthle @onierrgo%tgmgrftg bd. é#‘?c‘%qp d-ac§ecd$i’¢h itor\/eerr f rom
g I on O sa |

sai dtoner conto 1 nor to a dove op i ng sec ~ I mage

form ng appar ag s cbys 8Re Bbntaifts 83Mbm damize /i nfA T ANEImpE P AL NG | f e AN )
el ectrophczographi c i mao~ form ng apparatus, conprising a toner out | et i

mp | enented by a tuiie kiddowb®d¥r fREsElirie £CNBE Thg md¥hst RIVEEs | Ap NHe h
portion for al lowing said toner outlet to mate ~;rith an elongate matter
and renmai B m abyrabé AEnYIGSt tdrost, a dnth férglt of @Rt act ¥ erhancicogtaiwelass sm f or
enhancing tight contact between said mating portion and the el ongate
matter, said tenermclamtaintbet trer g npacked and tahtitiomeatas f.i lA t Gherwiodmt ai ner
as clainmed in claim1 wherein assuming i that sa i d toner conta i ner i s
packed w i th Bh@ayoiferravddad packny degy rgdresittop ot thertpnenegnbyingriZzv i d
i ng a w i ght (%) or the toner by a capac i ty (cm) | of sa i d toner
conta i ner, sEENINBIEKEN hf dehe itopgr ireg‘%ﬂ's};'@e s tem andt Hifemogbht ai ner
as claimed in ~rrherein sa%gPtoner outlet is sealed..10 A toner

laim7 ,
cont ai ner as c%%ﬁ'r?éd‘pi”ﬁr%P‘él RYarfiher 8F AT E3UG° AT 'GRIPRTS { SSEHHPEY by a

flat el astic er._sjz 0 ver, an insjde of a section of said tubular
body andslbornen%g%/)\lﬁ'tcﬁglsﬁ :%tgs{hlen%%rcl‘etrog%rt Cionjf)anmg th i ckness, sai d a |l ast

i ¢ menber be i ng adhergd oy ancdt i BREMPRd RBRLY Bhtsdef fHURULAGaROIY-

with the present invention wi!l! be described hereinafter.
FI1G. 19-1 shows a toner container including a squeezed portion
adjoining a portion of the sack 2a connected to the mouth 13. FIG.
15 19-2 shows a toner container including a plurality of squeezed
porticns 53 formed in the side of the sack 2a. The or each squeezed
portion 53 prevents the weight of the toner above it from being
transferred to the mouth 13 and thereby prevents the toner adjoining
the mouth 13 from cohering while stopping relatively large masses of
20 toner. Consequently, the toner conduit 12 and toner outiet are
prevented from being stopped by the toner
FIG. 20 shows an envelope—like toner container mplemented by
two flexible materials having substantially the same shape. The two

flexible materials are connected by heat sealing except for the end

3V
Ut

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



11. A toner container as claimed mclaim9, further conprising a cap for
sealing said toner outlet 56 12 A toner container as clained in claim11l
wherein one of a screw and a scre~,v thread i s formed i n one of an i nner

per i phery and an ou ter per i phery of3%a i d tubu I ar body wh i | a the
ot her of the scre~N and the screwthread i s forned i nsai dcap, sai d
cap sea |l i ng sai dtoner outlet in threaded engagenent ~, v\ said

:ubul ar bcdy. 13 A toner container as clainmed in claim9 , further
conprising a sheet adhered to a section of said tubular body 14 A toner
contai ner as cl ai medi ncl ai m7 wherei nthe toner i s de | i
vered fromsa i d toner conta i ner to a deve | opi ng sect i on o f sai
d image form ng apparatus by an air stream 15 A toner containerfor an

el ectrophot ographie | MBAGGAT IH BE: 2PPAT 8F YS -2 CAMYHLSh Gor & 36K shfdEEd Of a
flexible material, a toner out | et I nmp | enen teg by a tubu | ar body for

d i scharg i ngthoN@kie 380 BRYoimdATatP@hd bbt @ §ORNA chyd (PW-i | 0ssa 1 d
tone r out | et to nate wi th an elongate natter and renain in a mating

position, sa i2dl sacterbetiveng, daf eswbid FAGl N-BCQOKSANER Malyi bd HoRfeda i 1
pressure to thereby vary a capacity thereof, 5~ avherein assum ng that
sai d toner condraithersids qfatikedas A t dhe tonko canpaickrishegndensid. 2y-ideterm
i ned by di vi di ngawi ght (g of the toner by a capac i ty (cm)
of sa i dbtonesr 8brd may baeounta to dhpapkariatng bdénsiih thye hand nZ aptmna 16 A
toner container as clained in claim15 wherein said toner outlet is sealed.
17 A toner cont&iofiethaaknep ai/nielld By chatidm 16 dheapitsabe Hererloderet is
sealed by a flat elastic sized to cover an inside of a section of

marrbfe
sai d tubul ar bSUVF2ARY Porf ARl Wil &S I9PYS WA gthe AERYNT oBntWrTt Fee (Bkiess, sa

i dal ast i nenber. be i. ng, adher.ed tq,an i nner peripher r' said
t ubul ar body. rﬁ'f‘o'rfe?h%r&nt a} nné?ée'éts' 8 gﬁhﬁ&aanighn%lngHOng?ﬁtﬁEr REE

conprising a cap ffagf | §6@kL ncglesgcjan§%§ro1ol%rlset naﬂ'%oﬁ‘tﬁi%@ﬁ:%ggg%eadsw&hr ?rzd i

clainmed in clarm 18 wherein one of a screw an screw t
n one of ;@n i ppes, per i phery and an outer per i phery of sai d tubu I ar
body wh i | a the other of the screw and the screwthread i s fornmed i n sa

i dcap, sai d cap s@a dack Dg SR thedtdReeopiitihet 1 mayhegadgatheangagenent
wi th said tubul ar body
transparent or substantially transparent material to allow a person
to easily determine the amount of toner remaining 'n 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., aspring
20 such that 1t tends to roll up. When the container shown in FIG. 24
runs out of toner, it rolls up due to its own resiliency and can be
easily collected
FIGS 25-1 and 25-2 show a modified toner container 40 simi lar

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



20 A toner container as clainmed in claim16, further conprising a sheet
adhered to a section of said tubular body. 21 A toner container as clained
in claim15 further conprising position preserving neans for preserving a
position of said sack 22 . A toner contather as clainmed in claim21 wherein
said position preserving neans conprises a box-|ike nmenber surroundi ng an
58 entire periphery of said sack 23 Atoner contai ner as c |l ai nmedi n
cl ai m15 where i nthe toner i s de |l i vered fremsa i d toner conta
ner to a deve | opi ng sect i on of sai d inmage form ng apparatus by an
air stream 24 Atoner contoi ner f or an a | ectrophotograph i c i nmage
forms ng apparatus, conprising: a sack fornmed of a flexible material; a
toner out | et i np | enented by a tubu | ar body for d i scharg i ng

toner; and a mEtthHe $UEkPHe ihclQRed B ad dnglle W TesROHEA JO gedr@Beirebat vk a t tO
mate v~ i th an elongate matter and remain in a mating position, sai d

sack be i ng defenadztl ol off theawbolrLapasy. W Thet tbr@f c@nta irnepraseihe:HiQ
thereby vary a capacity thereof; wherein assum ng that said toner container
is packed witkotbrmrattdmahasadesidaltienes! wwene™ icigrey has a max i num capac i
ty Cmax, and that sa i d toner conta i ner packed wi th the toner and sea
| ed has a capac i tWpeOronerags Raminavaera atkdepeadnd m@ar riorespeot i ol y
denote a capacity occupied by the toner and a capacity occupied by air,

~

sai d tonet corft'aiseél He8epaekEd "M £AT ther 1 'ondiet'ensarPity na” defwtmscive (Cmax)
cl & fred 1 ol R4S (PS5 AGTTNERY b 2P Ao Ber et A 4 SEH B
packed w I th t?wgetc;[n]gper Ttoosoai vgaﬁhs;pr%glggn§he% p'r['%secrl\‘%t lenrvgint xnoendusbeys. geainsv bodi
ng a we i ght (g) of the toner by da capac i ty (cimr)

for allowing the toner container to preserve its original position

as far as possible (position preserving means hereinafter)

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

15 While the position preserving means 48 shown in FIG. 25-1 has
a box-like configuration surrounding the sack 49, such a
configuration is only illustrative. FIG 25-2 shows a modification
of the position preserving means having six surfaces As shown, the
surfaces of the position preserving means 48 except for the surface

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

|f desired, the position preserving means may be implemented
as a sack Tilled with air Also, the position preserving means may

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

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



59 of said toner container, said packing density is O 7 g/cm 26 A toner
container as clainmed in claim25 wherein said toner outlet is sealed 27 A
toner container as claimed in claim?26 wherein said toner outlet is seal ed
by a flat elastic nenber sized to cover &h inside of a section of said
tubul ar body and fornmed with slits i~ di rect i on of th i ckness, sai d
al ast i ¢ nenber be i ng adhered to an i nner periphery of said tubul ar
body. 28 A toner container as clained in claim?26 further conprising a cap
for sealing said toner outlet. 29 A toner container as clained in claim?28
wherein one of a screw and a screwthread i s fornmed i n one of an i nner
per i phery and an cuter per i phery of sai d tubul ar body ~,vhi | a
the other of the screw and the screwthread i s f orned i n sai d cap, sa
i d cap sea | thentho®asT sthotoner FOlIt Retld.i nFuhieadetheepgagear ndr evetvingai d
tubul ar body. 30 A toner container as clainmed in claim26 further
conprising a skeed madher ewh lteoert «slead mormdber s dertbebuf idtedodya 3Litshitoner
container as clainmed in claim?24 further conprising position preserving
means for presesviirg af pdwi shoh 0f sdicdedaicka B2 sAleoiedr peviai aierthas
claimed in claim31 wherein said position preserving nmeans conprises a
box-1i ke membeéPP3AYSundi ng an entire periphery of said sack. 33 A toner
conta i ner as c | ncl aj m?24 mherg gxn the toner | s de |

p

vered frdﬁysa i d tgﬁérge%hbﬁanﬁﬁwth“ﬁ GHRRST RS e aBxe iPoBht'Gf sa i d
FRge 10 100 2008 At B B ShS M e tans, et ine K
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Generally, a toner container should preferably be packed with
as great amount of toner as possible because such a toner container
10 can be efficient|ly stored or transported and a! lows the user to obtain
a great number of copies with a minimum frequency of replacement
However, should the toner container be packed with an excessive amount
of toner, the advantages of the toner replenishing system of the
present invention would be difficult to achieve
15 We conducted a series of experiments to determine an amount
of toner to be effectively packed in a toner container when the toner
container was combined with the toner replenishing system. Assume
that the packing density of the toner container is produced by
dividing the weight (g) of toner packed in a fresh toner container
20 by the capacity (cm’) of the container The exper iments showed that
when the packing density was O 7 g/cm’® or less, toner could be stably
replenished from a toner container, whether it be hard or soft, at
all times and left in the container only in a minimum amount [t

should be ncted that the toner replenishing system of the present

25 invention Is practicable evenwith other packing densities, 1.e , the
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was determined by dividing the amount of toner (g) by the volume of
the container closed by a cap To determine the volume of the
container sealed with a cap, the container was sunk in water, and the
resulting change in the level of the surface of the water was measured.
5 " By the above procedure, the glass bottle (sample 2 with a
packing density of O 4, one soft container (sample b) with a packing
density of 0.4, another soft container (sample ¢) with a packing
density of 0. 54 and another soft container (sample &) with a packing
density of Q.67 were prepared. How the toner coheres when stored at
10 a temperature of 50°C was determined with each of the four samples
a-d To determine a degree of cohesion, 149 um, 74 um and 45 u
m metal meshes were stacked. 2 g of toner was put on the 149 m mesh
and passed through the mesh stack for 30 seconds to measure the amounts
of cohered toner left. The amounts of residual toner each were
15 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 6~d | e., soft containers cause
20 the degree of cohesion to change little 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
impossibie  The soft containers were found to only slightly expand

during storage

o
o
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samples were sealed with caps. Such two kinds of samples were stored

at temperatures of 50° 45° and 40° in order to determine the cohesion
states of toner. The cohesion states were measured by penetration

10 as prescribed by JIS (Japanese Industrial Standards) K-2207, i.e.
by dropping a needle onto a preselected amount of toner after storage
so as to determine the degree of penetration. The unit of penetration
is also prescribed by JI3 K~2207: a smaller value indicates a fower
degree of penetraticon

15 FIG. 27 plots the results of exper iments conducted at the
temperature of 50°C In FIG. 27, asterisks and dots correspond to
the glass bottles and soft containers, respectively. As for the
glass bottles, toner starts coher ing on the elapse of 40 hours since
the start o¥ tée 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

inside the glass bottle expands due to the rise of temperature

S
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may be provided with the previous |y stated pressure adjusting means.

Apart from this kind of countermeasure, we exper imental ly determined

conditions capable of causing a minimum of toner stored in the soft

10 container to cohere despite temperature elevation. Assume that the

soft toner container has a maximum capacity Cmax, that the toner

packed in the container occupies a capacity of Ctoner after seal Ing,

and that air occupies a capacity Cair in the sealed container. Then,

the above occurrence was successTully obviated when the toner

15 container was packed with the toner in the following condition

(Cmax) - ((Ctonmer) + (Cair)} > 0.1 x (Cair) m
't is to be noted that the maximum capacity of the to}\ér
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 whichair occupies refers to the
sum of the capacity of air present between toner particles packed in

25 the container and the volume of a space where the toner is absent
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temperature The gliass 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 bottie has a

constant volume, and that the temperature and pressure are

15 respectively 20°C and P1 at the time of packing and 50°C and P2

(maximum) at the time of storage. Then, there holds an equation of

P2/P1 = 1.102. Likewise, if the maximum temperature and maximum

pressure are 40°C and P3, then there holds an equation of P3/P1 = 1. 068.

That is, temperature elevation causes air inside the toner container

20 to compress the toner, the pressurerises by 10% at 50°C. Presumably,

therefore, the toner is caused 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 1n which pressure P is constant Pressure

25 inside the toner container effects the toner existing in the container
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exper iments Therefore, 1T temperature is 20°C at the time of packing
and 50°C (maximum) at the time of storage, then the toner can be
prevented from cohering when pressure in the container remains
constant over the temperature difference of 30°C. Specifically
assuming that pressure P inside the toner container is constant, and
that temperature and volume are respectively 20°C and V1 at the time
of packing and 50°C and V2 (maximum) at the time of storage, then there
holds an equation of V2/V1 = 1.102 |t follows that if the volume
of the container where air is absent is about 1/10 times the volume
of air existing in the container, then pressure elevation ascribable
to temperature elevation has no influence on the toner and prevents
the toner from cohering. Therefore, the value of 0 1 included in the
relation (1) refers to 1/10.

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

presumably relates to the fact that toner with a low temperature

1 109g& () -f10%& () - K@B
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of toner applicable to an electrophotographic image Tor rocess
e g., aone—ingredient type or a two-ingredient type toner which is
magnetic or nonmagnetic The toner consists of, e. g., styrene resin
polyester resin or simi'ar binder resin and a celoring agent with or
without the addition of a charge control agent and other additives
As for a one-ingredient +type magnetic toner, 2 farrite— or

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

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

toner or color toner.

A one-ingredient type *toner cannot satisfactorily develop a

latent 1mage ¥ 1t 1s attracted by the developing rolier of the
developing section more than or less than necsssary Tnis kind of
toner therefore should preferably have a true specific gravity

ranging from 1 S5 to 1 75 A two—ingredient type toner should
preferably have a true specific gravity of 1.1 %o 1 3.
When toner with the above true specific gravity is packed in

the toner container of the present invention, 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 applicable to the toner container of the present
invention has a volume mean particle size of 4.0 um to 12.0 um,
preferably 5 O umtoQ 9 um Particle sizes less than4 0 umwould

bring about problems in image transferring and cleaning steps
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5 Specific particle size distributions of toner applicable to
the present invention are as follows. In toner with a volume mean

particle size of 7.5 um, the number of fine particles of 4.0 umor

below is 18 % of the total number of particles while the weight of
rough particles of 7.0 um or above 15 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 partlcles
while the weight of rough particles of 7 0 um or above is 2.0 % of
the tota! weight. The number of particles and weight mean particle
size were measured by using Coulter TA-2 available from Coulter
15 A method of packing the toner container of the present
invention with toner wi!ll be described hereinafter The method may
basically be any one of conventional methods including one taught in
Japanese Patent Laid-Open Publication No. 8-334968 and will be
briefly described with reference to FIG. 28  As shown, a toner
20 packing tube 61 and an air suction tube 62 are respectively inserted
into two through bores formed in a member 61. The member 61 with the
tubes 61 and 62 has been fitted in the mouth 13 of the toner container
Subsequent!y, a hopper 63 included in a toner packing machine and a
suction pump 64 are connected to the tubes 61 and 62, respectively

25 In this condition, the suction pump 64 is operated to pack the toner



10zz!'!'6! 10%z& ()-510%& ()-3

3910% & ()-VY110%& ()-!& !10%z& ()-+10%& ()-z{| N*<C 1 10zz!3!10%z& ()-
I'R3! 10%uu& ()- 'Q&% !10%& ()-!& !'109%& ()-L10%& ()- 10zz 10zz%}~SH= 1 10zz!
10g 10g 10g31! 10%g& ()-f!311109%& ()-f'!10%g& ()-@'!10%z& ()- @! 10%g& () -
JZ$dESH= 1 10zz! 10g 9! 10%@& ()- 10%&' ()- @ 10%& ()- 10%@& ()-Y

109 () - S10%@&’ () - $DQWh~_=SH= 1 10zz!! %! 10%@2& () -' 10%& () -

s10%@& ()-!n! 10%@2& ()-" !'109%XX&' ()-" 10%& ()-nv,-aB7= 1 10 10@! 10%@& () -
810%@& ()-!&0!10%f& ()-t-10%& ()-3+10%& ()-S)10%&& ()--./2vnK= 1 10
10@s ! 10%8S&' () -s10%@& () -10%a& () - 10%@& ()-s10%& ()- 10@

container with toner By sucking air out of the container with the
suction pump 84, it is possible to stably and densely pack the
container with toner without any space occurring in the container
In the case of the hard toner container, the toner from the
5 hopper 83 drops into air existing 1n the container. As aresult, air
exists between toner particles and prevents them fromrapidly sinking.
This is apt to increase the packing time and contaminate the toner.
The soft toner container is free from this problem because it is
substantially evacuated before packing. Moreover, even when the
10 toner dropping from the hopper 63 stops the inlet of the soft toner
container, pressure can be applied to the toner via the flexible sack
so as to loosen the toner It follows that while the hard container
needs suction at the time of packing, the soft container can be packed
with a sufficient amount of toner without any suction. In any case
15 the toner container packed with the toner is sealed by some method,
as stated earlier
Examples of the present invention will be described
hereinafter although they do not |imit the present invention at all
Example 1 pertains to the combination of the biow type toner
20 replenishing system of the present invention and the hard toner
container including the mouth provided with the tight contact
enhancing mechanism. Example 1 proves that when an air pump or air
sending means is operated, the resulting stream of air actually
delivers toner to a destination, and that when the packing density

25 of the container is O 7 g/cm’ or less, the amount of residual toner
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to be left in the container at the end of delivery 1s particularly
small
FIG. 29 shows a specific arrangement for executing Example 1
As shown, the arrangement includes the nozzie 11 shown in FIGS. 3-1
5 and 3—-2. The toner outlet portion 18 of the nozzle 11 has an inside
diameter of 6 mm and a thickness of 0.5 mm. The air inlet portion
18 is spaced from the toner outlet portion 16 by a gap of 1 mm and
has a thickness of 0.5 mm and an outside diameter of S nm. The toner
conduit 12 is formed of EPDM to be fiexibly deformabi{e and provided
10 with an inside diameter of 7mm.  The toner conduit 12 is air-tightly
connected to the end of the toner outlet portion 16 The toner
conduit 12 is 1,000 mm long and provided with a difference in level
or height of 300 mm between its opposite ends. The other end of the
toner conduit 12 is fixed in place above a beaker 66 set on an
15 electronic balance 85 (FA-2000 (trade name) available from A & D).
The air pump 10 is air-tightly connected to one end of the air
inlet portion 18 by a flexible tube having an inside diameter of 5
mm and formed of EPDM.  The air pump 10 was implemented by a diaphragm
pump with a flow rate of 1.5 {/min. (SR~01 (trade name) available from
20 Shinmei Electric). A timer, not shown, is connected to the air pump
10 in order to control the duration and interval of suction. The
toner container 2 packed with toner is positioned with its mouth
facing downward and connected to the nozzle 11 The mouth has an

outlet with a diameter of 14 mm and has a tubular body with an inside

o
o

diameter of 22 mm and a depth of 10 mm above the outlet. Urethane
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sponge formed with two slits and having a thickness of 10 mm and a

diameter of 22 mm is fitted in the mouth and adhered to the inner

per iphery of the mouth to play the role of the tight contact enhancing

means. The two slits intersect each other at the center at an angie

5 of about 90 degrees, and each is 12 mm long.

The nozzle 11 ts inserted into the tone container 2 via the
sponge such that the hole 15 of the air inlet portion 18 is positioned
in the container 2. The toner container 2 has a hard columnar
configuration formed of dense polyethylene and having a thickness of

10 1 mm, an outside diameter of 65 mm and a capacity of 210 cc
{n the above condition, the air pump 10 is operated to deliver
the toner from the toner container 2 to the beaker 66 until toner
delivery from the container 2 ends The weight of toner transferred
to the beaker 66 was measured by the balance 80 in order to determine
15 the amount of residual toner left in the toner container 2. It is
to be noted that the air pump 10 was intermittently driven for 1 second
at the intervals of 5 seconds.
More specifically, there were prepared five toner containers
2 respectively having packing densities (g/cm®) of 0 4, 0 5, 0 6, 0 7,
20 0.8 and 0.9. Toner was introduced into each container 2 by use of
a spoon via a 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

25 magnetic material implemented by ion oxide and a polarity control



10T 10T] UIEK@ 1 10 10T 10%0& ()-

109%0% ()- @ 10%0% () - 109%0% () - 109%0% ()-109%0% ()-UA ~ =K@1 10
10! +/ 1 109RCRC% ()- , 10%0& ()- &< 10%0& ()-!0$! 1097070 () -
$! 10%&' ()-"10%08& ()- /pxnbC 1 10 10! +10%&' ()- 100 100 1009! 10%0& () -3

3710%08 ()- S510%08 ()- s$3s10%08 ()- 4°<nbC 1 10
1017 & 109& ()-'[ & 109& ()-y"109%& ()-S109%& ()-! QLOY () -
1 10&

109& ()- 46789<<uV7

agent, and an addttive app!lied to the outer surfaces of the particles

This kind of toner is extensively used with a {aser printer PC-LASER

SP-10 available from Ricoh Co., Ltd.

The experiment described with reference to FIG 29 was

5 conducted with each of the above toner containers 2. The toner

containers 2 each were shaken ten times in each of horizontal and

vertical directions and then connected to the nozzle 11

The experimental results proved that even when the toner

container 2 and balance 65 were located at remote positions with a

10 difference in level of 300 mm, toner could be delivered from the

container 2 to the position above the balance 65 via the flexible toner

conduit.

As F1G. 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. |t will

therefore be seen that if the packing density is 0.7 g/cm’ or less,

the toner can be stably delivered to the developing
1

section 1, FIG

. and the amount of residual toner can be minimized or practically

reduced to zero  This frees the user fromneediess expenses fnFI1G.
20 30, the amounts of residual toner appear to be substantial because
they are compared with each other In practice, the amount of

residual toner can be further reduced if, e.g.. the container 2 is

=Y

tapered, as stated previously. This was confirmed by experiments.

Example 2 is identical in object with Example 1, but uses the

[\]
(W1}

combined blow and sucticon type toner replenishing system including
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the suction pump. FIG 31 shows a specific arrangement used to
conduct experiments with Example 2 As shown, the suction port of
the Mono pump 30, FI1G. 8, was connected to the end of one toner tonduit

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

[@1)

the other toner conduit. The beaker 66 was positioned below the end
of the toner conduit extending form the delivery port of the pump 30.
The weight of toner collected in the beaker 66 was measured by the
electronic balance 65 The 3 um filter 26 having a2 diameter of 12
mm was adhered to the bottom of the toner container 2 as the pressure
10 ad justing means As for the rest of the conditions, Example 2 is
identical with Example 1.
Specifically, the Mono pump 30 was intermittently driven for
1 second at the intervals of 5 seconds until the toner delivery from
the toner container 2 ended Then, the amount of residual toner left
15 in the toner container 2 was calculated. The exper iment showed that
the combined blow and suction type toner replenishing system was
effective As FIG. 3§.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 Examplie 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 nylon,
and a mouth or fubular 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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with the soft toner container 2 because vibration cannot be easily
imparted. In light of this, a 3,000 mesh filter formed of porous
stainiess steel was fitted on the end of the nozzle 11 that was 60
5 mm long and had a diameter of 5 mm. The toner container 2 was packed
with the toner while being subjected to vacuum of 150 mmHg via the
nozzle 11. This was effected with the same arrangement and method
as in Example 1
The above exper iment showed that toner could be del ivered even
10 from the soft toner container 2 to a preselected remote position As
FIG. 34 indicates, when the packing density exceeded 0. 7, the amount
of residual toner to be {eft inthe toner container 2 sharply increased
The tonerf container 2 sequentially reduced in size toward the mouth
was successfTul 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 dhd nylon mixture identical with the material forming
the sack of the toner container 2 was welded to éhe toner outlet of
the container 2 in order to seal the toner outlet. Whether or not
the toner container 2 satisfies the previously stated relation (1)

was determined.

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

substituting such values for the relation (1), there was obtained-
3 700 - (250 + 409) = 41 > 0.1 x 408 = 40.8

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

formed with two 12 mmwide s!its intersecting each other at the center

N
(o)}

perpendicularly to each other



10 10T(10%@& ()- @ 10%@& () - $10%& () - 10%@& ()-! 10%@& ()- 3
&10%@& () - ??_ @8 AoAAaBK@ 1 10

10T610%@R () - 4S109%@& () - 93109%@& ()-! +f /! 109KK& () - +109%@& ()-) 10%@& () - AAAAA
ABBB @1 10 10TMLO%g& ()-! F10%pé& ()- s!sk0%g& ()-9Y10%& () - 10@ 10@

10@! 10%@& () - B/ CzCCCDDAB_ @1 10 10T! $! 10%gg&’ () -

"MLO%g& ()-!10%g& ()-10%& ()- @ 10%g& ()-" 10%g& ()- DDEETFFGaB_ @1 10 10T
71099& ()-L3109%g& ()-1109g& ()-/!10%g& ()- & 109g& ()-!&S$! 109& () - G COGLERGH
GGOHUV7 1 10 SF10%& ()-sys10%& ()- &10% & ()-9Y10%& ()- 10 10

10! 0&910%& () - 9HH*I nl | | BJdEUV7 1 10

SF310%& ()-S! 10%& ()-s10%& ()- MLO%& ()-10%& ()-9! 10%& () - BJKKKXLMV?2u
V7 1 10

The toner container of Example 3, FIG. 33, was also used in
Example § 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 fromNitto
Denko Corp.). The toner container 20 was packed with 300 g of toner
type S Yellow available fromRicoh Co., Ltd. The toner was delivered
from the toner container 2 by the combined blow and suction system.
For measurement, the arrangement of Example 2 was also used.
10 The nozzle 11 was inserted into the toner container via the slits 12
of the sponge 20 such that the hole 15 of the air inlet portion 18
was positioned in the container 2. Subsequently, air was sent for
1 second whi le the pump was driven for 1 second. The resulting amount
of toner delivered from the toner container 2 was measured by the
15 electronic balance. FIGS. 35 and 36 respectively plot experimental
results obtained with the samples [1] and [I1]. In FIGS. 35 and 36
the ordinate indicates the amount of toner delivered for aunit drive
time of the pump while the abscissa indicates the amount of residual
toner left in the toner container. As FIG. 35 indicates, the toner
20 delivery from the sample [|] for a second is sometimes zero and not
stable and leaves about 3. 5g of toner therein at the end. On the other
hand, as FI!G. 36 indicates, the toner is constantly delivered from
the sample [I1] by about 0.6 g for a second and left |ittle at the
end (substantially zero gram).

25 As FIG. 35 indicates, the toner delivery from the sample [!]
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noticeably varies and causes a great amount of toner to be left in
the toner container. By contrast, as FIG. 36 indicates, the toner
delivery from the sample [I1] is stable and causes a minimum of ‘oner
to be left in the toner container In the sample [I], the open ce!l
5 sponge 20 failed to enhance tight contact between the nozzle 11 and

the toner container; in fact, when the container was removed from the

nozzle 11, contamination ascribable to the toner was found in the
portion around the sponge 20. In the sample [11], the sponge 20 with
the 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, 1n accordance with the present invention, a toner
container and a developing section can be freely laid out in an image
forming apparatus, saving a | imited space available in the apparatus.
15 Further, toner can be stably replenished to the developing section
at all times and is |left in the toner container only in a minimum of
amount.
Various modifications will become possible for those skilled

in the art after receiving the teachings of the present disclosure

20 without departing from the scope thereof.
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1. A toner container for an electrophotographic image forming apparatus,
comprising:

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

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

said toner container being packed with toner

2 A toner container as claimed inclaim 1 whersin assuming
that said toner container is packed with the “oner o a packing density
determined by dividing a '—Neight (g) of the toner by a capactty {cm’)
of said toner container, said packing density is O 7 g/em’

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

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

S Atoner container asclaimed inclaim 3 further comprising
a sheet adherecd to a section of said tubular body

6. A toner container as claimed inclaim 2 wherein the toner
s deliverad from said tener container to adeveloping section of said

image forming apparatus by an air siream.
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7 Atoner container for an electrophotographic imags forming

apparatus, comprising

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

a mating portion for allowing said toner outlet to mate with
an elongate matter and remain 1n a mating position: and

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

said toner container being packed with toner

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

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

of said toner container, said packing density 1s 0.7 g/cm’.
9 A toner container as claimed in claim 7, wherein said
toner outlet is sealed.

10 A toner container as claimed in claim 9, wherein said
toner outlet is sealed by a flat elastic member sized *o 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.

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

comprising a cap for sealing said toner outlet
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12 A toner container as claimed in claim 11 wherein one of
a screw and a screw thread is formed in one of an inner periphery and
an outer periphery of said tubular body while the other of the screw
and the screw thread is formed insaid cap, said cap sealing said toner
outlet in threaded engagement with said =ubular bedy

13 A +toner container as claimed 1n claim 9, further
comprising a sheet adhered to a section of said tubuliar body

14 A toner container as claimed inclaim 7 wherein the toner
is delivered from said toner container to a developing section of said

image forming apparatus by an air stream

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

a sack formed of a fiexible material,

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

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

said sack being deformable in accordance with an air pressure

to thereby vary a capacity thereof,
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wherein assuming that said toner container 1s 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 07 g/em

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

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

18 A toner container as claimed in claim 16 further
comprising a cap for sealing said toner outlet.

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

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

21 A toner container as claimed in claim 15 further

comprising position preserving means for preserving a position of
said sack

22 A toner container as claimed in claim 21 wherein said

position preserving means comprises a box—|1ke member surrounding an
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is delivered frecmsaid toner container to a developing section of said
image forming apparatus by an air stream
24 A toner container for anelectrophotographic image forming
apparatus, comprising:
a sack formed of a flexible material;
a toner outlet implemented by a tubular body for discharging
toner: and
a mating portion for allowing said toner outlet to mate with
an elongate matter and remain in a mating position,
said sack being deformable 1n accordance with an air pressure
to thereby vary a capacity thereof;
wherein assuming that said toner container is packed with
toner, that said toner container has a maximum capacity Cmax, and that
said toner container packed with the toner and sealed has a capacity
Ctoner + Cair where Ctoner and Cair respectively denote a capacity
occupied by the toner and a capacity occupied by air, said toner

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

that said toner container is packed with the toner to a packingdensity

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

26 A toner container as claimed in claim 25 wherein said
toner outlet 1s sealed

27 A toner container as claimed in claim 26 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 innesr
periphery of said tubular body.

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

29 A toner container as claimed in claim 28 wherein one of
a screw and a screw thread is formed in one of an inner periphery and
an cuter perighery of said tubular body while the other of the screw
and the screw thread 1s Tormed insaidcap, saidcap sealing said toner
outlet in threaded engagement with said tubular body.

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

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

32 A toner container as claimed in claim 31 wherein said
position preserving means comprises a box—1ike member surrounding an
entire periphery of said sack.

33 A toner container as claimed inclaim 24 wherein the toner

is delivered fromsaid toner container to a developing section of said

image forming apparatus by an air stream



