r 13 PIMA 2Uu( 1 TONER CONTAI NER AND | MAGE FORM NG METHCOD AND:#RPARATUS
USI NG THE SAME BACKGROUND OF THE | NVENTI ON The present invention relates to
a toner container and a nmethod, and an apparatus for form ng an i mage by
usi ng the sane. An el ectrophotiographi c i nage form ng apparatus of the type
5 developing a latent inage formed on an inmage carrier with toner stored

in a developing unit is conventional. This type of inage form ng apparatus
is inplenmented as, e.g., a copier, a printer, a facsimle apparatus or a
conbi nation thereof. Fresh toner is replenished form the toner container
to the developing unit for developnent. 10 Usually, the toner container is
renovably nmounted to the bod or_the devel oping_unit of the image form ng
appar atus and repl 2¢&4 CWHéhMW%AﬁadéAaéﬂﬂﬁwfW%ﬁ@?ﬂm%fwgr”%ﬁgAﬁgﬁer
cont ai ner has been packed wth toner, \it, t on the market as a product
i ndependent of the apparatus bodynﬁﬂ§GJgﬁﬁ§@§g Pat ent Lai d- Open
Publ i cati on No. 7-20705, for exanple, discloses a toner container forned
with a spiral groove in its inner periphery toward a toner outlet or

nmout h. When the toner container is rotated about its axis, toner is fed
out via the spiral groove. This toner container is formed of, e. g. ,

pl astics. On the 20 other hand, Japanese Patent Lai d-Open Publication No.
7-281519 2 0 8 1AIM 20U 1 C

BACKGROUND OF THE INVENTION
The present inventionreiates to a toner container and a method
and an apparatus for forming an image by using the same.
An electrophotographic image forming apparatus of the type

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

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 cutlet or mouth. When the toner
container is rotated about its axis, toner is fed out via the spiral
groove. This toner container is formed of, e.g., plastics. On the

20 other hand, Japanese Patent iLaid-Open Publication No. 7-281019




teaches a toner container having thereinside an agitator fq]gdﬁgpvgmyng
toner and fornmed with plastics or paper.ZThe agitator is rota ed To feed
out toner while agitating it. The toner containers taught in the above
docunents both are hard toner containers each 5 having a toner discharging
mechani sm t her ei nsi de. Toner driven out of any one of the above toner
containers by the toner discharging nmechanismdirectly drops into a hopper
included in the developing unit. The toner is conveyed fromthe hopper to
a developing position for developing a latent inmage forned on an i nage 10
carrier. It is therefore necessary to |ocate the toner container in the
vicinity of thgdevelopicagr udbhtdiRet hRat MagerHkeE Maige apparat ustor |r
addition, considering the drop of the toner, it is necessary to |ocate the
t oner cont ai nes | iakeves therdevel opiedgyidhift! aghl @ssr sep. speckealtatechani smis
used. To neet these requirenents, the toner 15 container has custonarily
been consi der edtdtedbe fetdkgrhltontt hhi treas dakehopitng Wi terandPpitavidded with
an exclusive space in relation to the Iaxout of various nmeans and parts
arranged in theushiage fer Apoug depierht reth THE Pret &60FSiCCET MRSt 178N mage
form ng apparatus is that the 20 delivery of toner fromthe toner
cont ai ner® t o RE edet VBT nG' IFHREEBE m‘%ﬁ? UGS 5AG '€t abl e. However, the

above conventi onal stemfor replenishing.toner framt e nt ai ner
to the devel opi ng uﬁ%?erg%Hﬁ%&O%% %f@?éﬂ?ly ﬁgafbfﬁfgoﬁ?gﬁgé%ggf{e%y

limting i rmgt%hwegl%%lgérl Xisc@x\ég%’r@%e%h%F étr}%cgﬂpgnr&;suﬁwto%}%db%? .i%@?@de%hmei S

that sone of t oner ored in the toner container is l-eft int
contai ner W t hautye 3.\Q18p nd un 2007TIRORLAd DUE iRAvERd FRgethORBBsd 08 and

sinply wast ed.
developing pesition for developing a latent image formed on an image
10 carrier. It is therefore necessary to locate the toner container in
the vicinity of the developing unit in the image forming apparatﬁs
in addition, considering the drop of the toner, it is necessary to
locate the toner container above the developing unit unless some
special mechanism is used. To meet these requirements, the toner
15 container has customarily been considered to be integral with the
developing unit and provided with an exclusive space in relation to
the layout of various means and parts arranged in the image forming
apparatus.
The prerequisite with the image forming apparatus is that the
20 delivery of toner from the toner container to the developing unit be
continucus 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 Es_léft in the container without




Attention has not been paid to the above problens or solutions thereto in
the past. 5 SUMARY OF THE I NVENTION It §s therefore an objlebt!tbi 20ie
present invention to provide a nethod and an apparatus for image fornmation
using a new toner replenishing systemnmaking it needless to |ocate a toner
container and a developing unit close to each other and thereby obviating
10 limtations on |ayout, and a new toner container for the sane. It is
anot her object of the present invention to provide a nethod and an
apparatus for image formation using a new toner replenishing system al

| owi ng toner to be stably delivered to a developing unit at all tinmes and

noticeably regugiing,{he AIOUAL. oforhd: NG LOnDR, LeTicat the end of

delivery, and a new toner container e sane. In accordance with the

present invention, a{OR¢L,RADLEE BEEN pémt@@hglaegw ﬁmgﬁgaaebn@mﬁage
form ng apparatus includes a toner outlet for discharging toner, and a

mat i ng portlomh;@ﬁoatﬁqm@mgm&he 20 toner outlet to nmate wth an el ongate
matter and remain in a mating position. Al so, in accordance with the
present invention, in a method of. packing toner in a toner container

i ncluding a sack formed of a flexible material and a toner outlet and
def ormablse in accordance with ZBMUARY GF eB¥ur 8ViEhd ither eby vary a capacity
t hereof, the toner container E1-8 MN (]G is packed with the toner with
the sack reduced i néapactitey ebeforeRairtt Futbherssdm Buedt RantePitiRet he

present invention, an el ectrophotographic inmage form ng nmethod has the
steps of Settpn@egbod and an apparatus for image formation usithg a new toner

replenishing system making it needless to Ioigte z toner container
and a developing unit close tc each other and thereby chviating
10 {imitations con layout, and a new toner container for the same,
1t is another object of the bresent invention to provide a
methed and an apparatus for image Tormation using a new toner
replenishing system allowing toner *to be stably delivered to a
developing unit at all times and noticeakly 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
outfet for discharging toner, and a mating portion for allowing the
20 toner outlet to mate with an elongate matter and remain ina mating
position,
Also, in accordance with the present invention, in a method
of packing toner in a toner container including a sack formed of a

flexible material and a toner cutlet and deformable in accordance with

N>
[

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




toner container packed with toner on an inmage form ng appqr tP&%Q_éncluding
a devel opi ng section, setting up a toner#delivery passage? etk he
toner container and the devel oping section, and delivering the toner from
the toner container to the devel oping section via the toner delivery path
with an air stream Mreover, in accordance with the present invention, an
10 el ectrophotographic i nage form ng apparatus includes a devel opi ng
section, and an elongate toner delivering device. The devel oping section
and one end of the toner delivering device are connected to each other. 15
BRI EF DESCRI PTI ON OF THE DRAW NGS The above and ot her objects, features and

advant ages of j 4 BgckdRrESBthel RVENE oMM khcibeanaed NBLepaIpaent: fHam t he
following detalled description taken with the acconpanyi ng drawi ngs in
which: FIG 1 is a mireWeshowhngcaotdanes wep enhshpmgesyst emménbadyieng 20
t he present invention and including a devel opi ng section, a toner

cont ai ner f or e regilrenicghigngphtionierage of o hengleveidphasgtisestémnst andt traner
del i vering nmeans connecting the devel opi ng section and toner container;
FIG 2 is a viewrshomiaigetr headkgder i Horirarhet" anditster orPBederpaéting means
nore specifically;, p 8 MAR 2067 FIGS. 3-1 and 3-2 are Vviews show ng a
nozzl e i Acl udédr iud i BHE 999el BBt HEat ¢ Ve CBniS6HT dntP 2FjaBe” 45 £V WPEti2&Rowi ng
t he toner container and nozzle connected t% each other; 5 FIGS. 5-% and
5.2 are Vi ewsb‘“e%ﬁ”sﬁgﬁ/i gtﬁnsr pafﬁadmeér and the develeping section, an

delivering the toner from the toner container to the developing
section via the toner delivery path with an air stream

Moreover, in accordance with the present inventicon, an

10 electrophotographic image forming apparatus inciudes a developing

section, and an elongate téﬁer delivering device. The deveiéping

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

each other,

15 BRIEF DESCRIPTION OF THE DRAWINGS
The above and other objects, features and advantages of the
present invention will become more apparent from the following
detailed description taken with the accompanying drawings in which:
FiG. 1 is aview showing a toner replenishing system embodying
20 the present invention and inciuding a developing section, a toner
container for replenishing toner to the developing section, and toner
delivering means connecting tﬁe developing section and toner
container
FIG. 2 is a view showing the toner container and toner

25 delivering means more speciTically;




nodi fication of the nozzle; FIG 6 is a section the toner container and
nozzle; FIG 7 is a view showing a specific configuration of th &o r?
repl eni shing systemincluding a sucti on’ punp; 10 FIG 8 is al eg%ﬁ oﬂfﬁ
showi ng the suction punp; FIG 9 is a view show ng another specific
configuration of the toner replenishing systeminplenmented by a conbi ned
bl ow and suction system | FIGS. 10-1 through 10-3 are views show ng
specific 15 configurations of a tight contact enhancing nechani smi ncl uded
inthe illustrative enbodinent; FIGS. 11-1 through 11-3 are views show ng
anot her specific configurations of the tight contact enhanci ng mechani sm
FIGS. 12-1 and 12-2 are views showing sill another specific d20
configuration of tREsXi ght a00RCAcE centrinciey ! Meahatfizsn el ¢8d 13%and 13-2
are views show ng a further specific configuration of the tight contact
enhanci ng nechanitsafivel egodigentt hrough 14-3 are views showing a still
further specific configuration of the tight contact . enhancing ani sm
25 FIGS. 15-1 and I%62 4rig A &Y sHW Ag hee t@??rercnogftaé%%e%bgnr&ge%ﬁgF

MAR of the toner container; ECkGS 16-1 through 16-3 are views show ng
specific coRPPERFE i $h&28t A Rout h f or mi ng part of the toner container;

FIG 17 1s a view ghow ng anglney »Seei Ui 6, Lochauhahiln Ofpar2ithermout h;
modification of the nozzle;

FIG. 6 is a section the toner container and nozzie,

FiG 7 is a view showing a specific configuration of the toner
replenishing system iéciuding a suction pump;

10 - FIG. 8 |s a section showing the suction pump;

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

£16S.  10-1 through 10-3 are views showing specitic

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

£16S. 11-1 through 11-3 are views showing another specific
configurations of the tight contact enhancing mechanism,

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

20 configuration of the tight contact enhancing mechanism;

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

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

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




FIG 18 is a view show ng pressure adjusting neans provided on a sack
form ng anot her part of the toner contajiner; FIGS. 19-1 and 19- Zgagqﬂm Ens
showi ng a nodification of the toner container; 10 FIG 20 is a View
showi ng anot her nodification of the toner cont aj ner; FIGS. 21-1 through
21-3 are views each showing a particular nodification of the toner
container; FIG 22 is a view show ng anot her nodification of the toner 15
container; FIG 23 is a view showing still another nodification of the
toner container; FIG 24 is a view show ng yet another nodification of the
toner container; 20 FIGS. 25-1 and 25-2 are views showi ng a further
nodi fication of the toner container; FIG 26 is a graph showing a relation
between the packiengonadensittaynef; the toner container and the degree of
cohesion of toner; FIG 27 is a graph showi ng a rel atl on bet weern. .t t he shape
of the 25 toner cEhERi nép- andhttighdedfee 6f  cOHEYF o' T8 =PEF 28 is a
vi ew showi ng a specific nethod of packl ng the %or%er cont altg%er\mth t oner;
FIG 29 is acvitwushAbidnageta asﬁ‘étthlﬁr“éi‘ée‘?ﬁrﬁeﬁ 1Nl ¥ 5hgeTe used in
Exanple 1; 5 FIG 30 is_a graph show n ation betvvegng&rjﬁ packi ng
density of the tonéfG cdﬂtéﬁ ﬁe‘f'eéfniihct“HE ﬁﬁ? SPeEdner- et £ 'the
5 the mouth;
FIG 18 is a view showing pressure adjusting means provided
on a sack forming another part of the toner container;
FIGS. 19-1 and 19-2 are views showing a medification of the
toner container;
10 FIG. 20 is a view showing ancther modificatign of the torer
container;
F16S. 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;
F1G. 23 is a view showing still another modification of the
toner container;

F1G 24 is aview showing yet another modification of the toner
container;
20 F1GS. 25-1 and 25-2 are views showing a further medi fication
of the toner container;
FiG. 28 is a graph showing a relation between the packing
density of the toner container and the degree of cohesion of toner;
FIG. 27 is a graph showing a relation between the shape of the

25 toner container and the degree of cohesion;




toner container; FIG 31 is a view showi ng a specific experinental
arrangement used in Exanple 2; 10 FIG -32 is a graph show ngll & #gRafijion
bet ween the packing density of the toner container and the residual anount
of toner; FIG 33 is a view showi ng the cubic shape of a toner container
used in Exanples 3 and 4; FIG 34 is a graph showing a relation between the
toner 15 container and the residual anount of toner; FIG 35 is a graph
showing a rel ation between the residual anmount of toner left in a fist
sanple used in Exanple 5 and the anount of replenishment for a unit tineg;
and FIG 36 is a graph showng a relation between the residual 20 anount

of toner | eft in a second sanple used in ample 5 d the nt of
repl eni shnent for & 'Gni2f 't5idne PESER! W’FW%'?I@EJCWE%EW%DHE%/&D PVENTS
Referring to FIG 1 of the drawi ngs, a toner replenishing 25 system
enbodyi ng t heePrassit ¥i HvéAtTon is shown and includes a 8 0 0 MAR 20 E7

devel opi ng section 1 arjanged.in the.bo : | mge f.0L Mng. , ARP&Y atus. A
t oner container 2 iFéGco9 '%ﬁcvdtegcfthtog'f%g%gg%éﬁgpéxﬁg section 1n y toner

del i vering msar%egn aE@(gmggeor@s toner to be replenished to the devel oping

section 1. The€“developing séction 1 5 includes a casing 4 storing a

two-ingredient type-gevehoper, Bradh 8howird hONALtASK te@kddrefhan pdditi 8g A
first and a second screw or agitator 5 and 6, respectively, and a

devel opi ng rokd.&ri+y &' endlitsposednidl reheandcasd agodht Fheodeweledpi ngthel | er 7
faces a photoconductive drum or
toner container;

FI1G 31 is a view showing a specific exggrimental arrangement
used in Example 2;

10 FIG. 32 is a graph showing a relation between the packing
density of the toner container and the residuéi amount of toner;

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

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

15 container and the residual amcunt of toner;

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

FI@ 36 is a graph showing a relation between the residual

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

of replenishment for a unit time

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

system embodying the present invention is shown and includes a

[N
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imge carrier 8. A latent image is electrostatically formed on'the 10 drum
8 whi le the drum8 is rotated in a direct ion indicated by a@ appgvx?e

FIG 1. The two screws 5 and 6 each are fotated in a particul IE élllon
indicated by an arrowin FIG 1, agitating the devel oper D and thereby
charging the toner and carrier to opposite polarities. 1.5 The charged deve
| oper Dis deposited on the surface of the deve | opi ng roller 7 being
rotated in a direction indicated by an arrowin FIG 1. The devel opi ng
roller 7 conveys the devel oper D to a developing position where the drum 8
and roller 7 face each other. At this instant, a doctor blade 9 regul ates
t he anobunt of the devel oper D being 20 conveyed toward the devel opi ng
position. At dheidevel RRtA®POSidrirafged tihe thenesdfoft he deved opemiR:i s

el ectrostatically transferred from the developing roller 7 to the | atent

i mage fornmed gpat heusdr umiBner tdrerebyerpeoduciongura cabed espondidage tapneg | mage.
Assune that a toner content sensor, not shown, determnes that 25 the

t oner contentswftivhel dewetdneopeale | Deningt inegnsi T arde s¢asingioder Soshert. s 0
0 1-AR 2ULl i Then, fresh toner is replenished fromthe toner container 2
to the casi nQEMeniWEér‘@I%I*hPcﬁerYai‘?ﬁ'é)lgnsquféo*aﬁovemeoﬁ@\re'@éh’ﬁ%ﬁ?ce!@ﬁ‘siant

The toner container 2 is renovably m)unt ed to t he apﬁ‘?r at us body In the
i |l ustrafive EHISHFTBMAS PHE TioREPE Ast "‘F’eb’(‘%rrﬁ dd fiad typo OPT’I Bt onér
container 2 to _the deyelo ]I’lgSCtIOI’l a stream of rated in

the toner del ¥ V&Ffng meah 'e6r"” M Ger ¢ Ed%%aﬁé’ 3 sS85t Screﬁlosré htfal%ﬁ[lr ation,

it is possiblg t ffect l.eni shnent even Wne the _taone talper 2and
devel opi ng se%tl gn(jelres focee{f/e(?ng Qevem«gm% onsare eE%reG?eﬁuﬁm te

with this Sys&?smnkszi.t h‘?‘ﬁe tdla@e gﬁ:‘:hh}!%‘row ler 7 faces a photoconductive dru;n or

image carrier 8. A latent image is electrostatically formed cn the
10 drum 8 while the drum 8 is rotated ina direction indicated by an arrow
in FiGg. 1.
The two screws 5 and 6§ each are rotated in a particular
direction indicated by an arrow in FiG. 1, agitating the developer
D and thereby charging the toner and carrier to opposite polarities.
i5 The charged develioper D is depesited on the surface of the developing
roller 7 being rotated in a direction indicated by an arrow in FIG
1. The developing roiler 7 conveys the developer D to a developing
position where the drum 8 and roller 7 face each other. At this
instant, a doctor blade G regulates the amount of the developer Dbeing
20 conveyed toward the developing position. At thedeveloping position,
the toner of the develcper D is electrostatically transferred from
the developing roller 7 to the latent image formed on the drum 8,
thereby producing a corresponding toner image
Assume that a toner content sensor, not shown, determines that

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




10 passage 3 be closed as hernetically as possible. This condition, . e.

substantially hermetically closed condition refers to a condlggoP 5Q§F?'
substantially no toner |leaks fromthe delivery passage 3. Th

passage 3 is forned by connecting the toner 15 container 2 and developlng
section 1 by long toner delivering nmeans. The above hernetically closed
condition is nmaintained throughout the delivery passage 3 between the
position where one end of the toner delivering nmeans is connected to the
outlet of the toner container 2 and the position where the other end of
the toner delivering nmeans 20 is connected to the devel opi ng section 1. To
guarantee the hernetically closed condij ti on, IS necessary. %”

consi der ati orfheto frirah doRABCHS 6P (G ﬂé%%ér%%ﬁﬁ%éPéﬂr 8T EHLR" 6%h8r

Particularly, it is essentjal that on the toner_ deljveri means
and the out|%eioF 4 Hectorel® EoHT Al Ae Fe %ﬁéeQSHﬁéggﬂﬁnféﬁgf#er as tightly

as 25 possible. The resen Invention successful Ggs dfag airtight LO
(JB t'.\ 237 §°"eEoiiiedt T%9n béiﬁé@%d hé % 83%§e§d{%?gpﬁggtoner gellverlng

means and the outl ef %}e ﬁJsttPQte CORLAI MG Zhe@3n¥i 4 rbph&idRseribed

specifically Iater oner - del i vering neans |ncludes means for

generati gg an.y, o Aldy éJrFt%@E%H(Q'tro sitd 888 @8NS aLiNGnnEBNS: heteainaf £er) and
an el ongat conduit. Wiile the entire toner delivering neans is described

as being el opgaterhecause tofet bel elongaheacondde tivet heabength olithe
toner delivering neans is open to choice. Therefore, the toner delivering
means generalﬂMsr@iﬁrgu&ﬁlbﬁtetoenneeﬁ@dapamfﬁ&ﬁstﬂﬁng#M©ﬂbévw&éhemhe
toner container 2 and the devel oping section 1 for feedlng
the toner container 2 and deveioping section 1 are icca ed at remote
positions. The prerequisite with this system is that thé delivery
i0 passage 3 be closed as hermetically as possible. This condition
i.e., substantially hermetically closed condition refers to a
condition wherein substantially no toner leaks from the delivery
passage 3.
The delivery passage 3 is formed by conneciting the toner
15 container 2 and developing section 1 by long toner delivering means.
The above hermetical ly closed condition is maintained throughout the
delivery passage 3 between the position where one end of the toner
delivering means is connected to the outiet of the toner container
2 and the position where the other end of the toner delivering means
20 is connected to the developing section 1 To guarantee the
hermetically closed condition, it is necessary to give consideration
to the connection of parts connected to each other. Particularly
it is essential that one end of the toner delivering means and the

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

25 possible. The present invention successfully enhances the airtight




the toner fromthe forner to the latter and including the air stream 1j
generating neans and conduit. The air sf{team generating means i@%’lfﬂdgﬁlfan
air punp or simlar neans for sending air into the toner container 2 (air
sending neans 15 hereinafter) or a suction punp or simlar means for
sucking air out of the toner container 2 (air sucking neans hereinafter).
As the air stream generating neans generates an air streamin the delivery
passage 3 flowing toward the devel oping section 1, the toner is carried by
the air streamto the devel oping section 1 via the passage 20 3 w t hout
staying in the passage 3. The operation of the air stream generating neans
is controllable to control t intensity of . the a i,r. str d erefore
t he amount ofcofpfer of 9&88?%%8@%%8&”‘%@tB%ox?”e de“\/erm?%a% k!

e toner tepFenishing system
may be inplenmented as any .one of .a.blo ~ Leh iblows.aid; L nto the
toner contai ESF 3 oF OgiéeFS?%ﬁ %%nttaﬁgert %‘.’n%%ﬁ{rﬁ%gfﬂé co%?%i ner Z,Pa
suction syste‘m which sucks 11 0 8 MA o 2U0 air out of the container 2

t oget her vvithaft%ﬁer, and a conbi ned toner and suction system as wll be

descri bed speci ficallyrhereidaltelng mdards InSutios Beamotred dehatatihg droner
delivering nmeans of the illustrative enbodinent and parts constituting it

are not fimted by.anya0netpbam Beidiat ARoMesyIstrenBaftkl ) shd antdienbhoaw syst em
will be described with reference to FIG 2. As shown, the toner de | i ver
| ng neans 3 donguMadewdpiofthareraiie rtopinpie loverdng meagenti nigsoeided 490, a
nozzle 11, a toner conduit 1 2, and an ai r condu i t 14. The toner
condu i t 12 taridgae liongatomdadtsel 4f cornettngahe qoodert. 10he dwnather® 2he aj r
pump 1 0 , nozzle 11, and devel oping section 1 . Wiile the toner conduit

12 and air cowdert ddliveatte mepnhaise oaAY tuidabse .fherefore, the toner

delivering means generaliy refers to interconnectedlparts existing
10 between the toner container 2 and the developing section 1 for feeding
thé toner from the former to the latter and including the air stream
generating means and conduit.
The air streamgenerating means inciudes anair pump or simi lar
means for sending air into the toner container 2 {air sending means
15 hereinafter) or a suction pump or similar means for sucking air out
of the toner container 2 (air sucking means hereinafter). As the air
stream generating means generates an air stream in the delivery
passage 3 fTlowing toward the developing section 1, the toner is
carried by the air stream to the developing section 1 via the passage
20 3 without staying in the passage 3. The operation of the air stream
generating means is controllable to controt the intensity of the air
stream and therefore the amount of toner to be replenished.
The above toner repienishing system may be implemented as any
one of a blow system which blows air into the toner container 2 for

25 foreing the toner out of the container 2 'a suction systemwhich sucks




di rensi ons and formed of any suitable material, they should referably be
flexible to allow the toner container 2, air punp 10 and deﬁzﬁoﬁﬁﬁgﬁbi
section 1 to be |ocated at desired posi%}ons and 15 connected in any
desired direction. A flexible tube may advantageously be provided with a
dianeter of 4 nrmto 10 nmand formed of polyurethane, nitri |e rubber,
EPDM ( Et hyl ene- Propyl ene-Di ene Terpolyner), silicone or simlar rubber
resistant to toner. FIGS. 3-1 and 3-2 show a specific configuration of the
nozz | e 20 11. As shown, the nozzle 11 is a columar nenber formed of,
e.g., plastics or netal. The nozz | e 11 has a tubul ar toner outl et
portion 16 and a tubular air inlet portion 16 extending in the | engthw se
directi on of #imecwobfirthe andteiaech hresatadi g th rionet hendpprsPt eeheE” or the
side of the colum, as illustrated. A hole or toner outlet 25 15 i s forned
i n one end ofndt hecttionerysgem Bset |pora Fetrri6ed TRECHi P3| H BET 4226 % - MAR 2007
portion 18 surrounds the toner outlet portion 16. The_nopzz e 11 has its
but er nost wal I 19 Tedredd b TREPEREF | BTl & MBI PO or oAt ne
toner container 2, not shown, such.that the hole 15.1. i,sposed _in.the
cont ai ner 2, %‘?OWT?”tb@”CEQEE)ﬁ 58 ot mszpé’giaf'iec%qtl g'rf‘gtegrb.spa%y The écl)rt her end
of the toner utlgttyortgo 16 renpte fromthe hole 15 is connected to one
G Bl

end of the ton&r *@ohdd As shown in FIG 1, the other end of the

toner conduit 12 isgGQRNQRLGHod O femGONNEELLEG MRANEE: 24 abhixedri@ a toner
inlet 23 included in the developing section 1. The connecting nenber 24

includes a fijtens25040 thatiopasses: airing heset briougiie biitfsdropsr bhes t oner .
The end of the air inlet portion 18 protruding fromthe side of the nozzle

11 is or air sending means 10, a nozzle 11, a toner conduit 12, and an air

conduit 14. lThe toner conduit 12 and air conduit‘ 14 connect the toner

10 container 2, air pump 10, .ﬂozzle 11, and developing section 1. While

the toner conduit 12 and air conduit 14 each may have any suitable

dimensions and formed of any suitable material, they shouid

preferably be flexible to allow the toner container 2, air pump 10

and developing section 1 to be located at desired positions and

15 connected in any desired direction. A flexible tube may

advantageous ly be prox}ided with a diametar of 4 mm to 10 mm and formed

of polyurethane, nitrile rubber, EPDM (Ethylene-Propylene-Diene
Terpolymer), silicone or simi Ia;' rubber resistant to toner.

FiGS. 3~1 and 3-2 show a specific configuration of the nozzle

20 11. As shown, the nozzle 11 is a columnar member formed of, e.g.,

plastics or metal. The nozzle 11 has a tubular toner outiet portion

16 and a tubular air inlet portion 16 exﬁending in the lengthwise

direction of the column and each protruding from the opposite ends

or the side of the coiumn, as illustrated. A hole or toner outtlet

25 15 is formed in one end of the toner outlet portion 16, The air inlet




connected to one end of the air conduit 14. The other end of the a i r
conduit 14 is connected to the deliveryiport of the air punp pteg

t he apparatus body. 15 As stated above, the nozz | e 11 i Bdhﬁé%t @Hto a
toner out | et portion or nouth 13 (see FIG 2) included |n t he toner
container 2 while the toner outlet portion 16 is connected to the
connecting nenber 24 by the toner conduit 12, conpleting the delivery
passage. FIG 4 shows a specific configuration for connecting the toner 20
- container 2 to the nozzle 11. The toner container 2, which is a spec i f i
c formof a toner container app | i cable to the present invention, wll

be described | nrtqg% 6}'8|S(Jr"? &lds é?e %Qpewothen%%p@ndnS% 26T}f1€9[}:ozﬁ@hfinﬁL§'g tight

cont act (tlgh? cont act” enhanci ng rechani sm hereinafter) is arranged in the

tubul ar mout h; 43,0fc 1Bt Rvgnﬁr 7%%ng9&te@l{wch@tom L&t e d-ongy of Gati&h ner 2
i's p05|t|oned upright wth 1: the mouth 13 faci ng downward,

one end or tipr @fe &B@emegrzdaen&rlzl $1ot lsnsmtagkw thathenet gt scont Aglosemhanci ng
mechani sm 26. The nechanism 26 is |nplenented by a flat elastic nenber 20

(see FIGS. 1074 taBdcd@=2per af f ixed |t ket Hesdribed npeeiqpleel §icafl 1§ hetemout h 13
and great enough to 5 f i | | up the space inside the nouth 13. The e |
ast i s genber 20 iTlse bonerednaictfhtisl Lérert st edidolr then desempbedrémttbe. The
el astic nenber 20 prevents the toner fromleaking fromthe toner container
2 despite theod itbsis bﬂnrmstdﬁdl’f@nonmhe% athéhg |t|9”'é‘)rf CPH‘éJ ffok%l eAg 1hoyn
inserted into the toner container 2, the nmenber eforms to insure air
10 tightness W tH&ut! aide berﬁ¥@r@%ﬁﬁﬁ@mﬁéfWé@HUt%é nﬁhﬁ%?“fﬁeﬁﬁﬁ fhe

nozzle 1 1. lg;%c%?ngﬂggggftﬁﬂa%gxegsure 8H§¥ n?e %rYncﬁhgg %halr

developing section 1. The connecting member 24 includes a filter 20

10 that passes air therethrough, but stops the toner. The end of the
air inlet portion 13 protruding froem the side of the nozzle {1 is
connected to one end of the air conduit 14. The other end of the air
conduit 14 is connected to the delivery port of the air pump mounted
on the apparatus hody.

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

F|G. 4 shows a specific configuration for connecting the toner

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

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




stream When air is sent into the air container 2, it fluidizes the toner,
| abel ed T, existing in the container 2,1and in addition raiseg g ¥ iprggsure
in the container 2. As a result, the fluidized toner T is forced out of the
toner container 2 vi athe hol e 15 of the toner out | et portion 1 6 .
The toner T i s carried by the air streamto the connecting nenber 24,

FIG 1, via the toner outlet portion 16 and toner conduit 12 and then
introduced into the casing 4 vi athe toner i nl et 23. At 20 this
instant, only air flows out via the filter 25. The air punp 10 stops
operating on the e | apse of a preselected period of tinme. Such a
procedure i s &ffected every tiag L0e, ! aner. content, of e deyel eper. D
existing in tHE G&VE& o0pi g Section 1 'bécones Shot't, "t hereby “ confining the

toner content.ig e E ’L c ‘enfizn lln echMari .5' ism
nodi ficati on Of {ﬁépnﬁﬁg%gqg?qﬁ%é%g@14g%(g ~ tA%ﬂ%f?g% éﬁf§@ﬁﬁh§1%;

identical structuralelerenis, ale: desi-gpabagk by (ddentdscalb-r ehernenge
nunerals. As shown, the nodified nozzle 11 has the tubular toner outlet
portion 16 angkubul:artid fnhdd ebr pOEEY F 1% msepanated pomtascbparal lel to
each other. The inside of the nozzle 5 11 supporting the two portions 16
and 18 nmpy befihdldpoteospaselingdeatshe meshriéd. The ednet lvenerbpeDfiiscf obhedv
system not shown, the toner <container itself is formed with two hol es,
one for tonerwidél isVersy thatl wilHevbot drsorfiord dipkef.eedhe Ae taghif arerber uéd ur al
body positioned in one 10 hole for toner delivery is directlg connected to
the toner coneftivents Zhantdner &fromel apkhes fhem dhest ¥EASETatNt 0247581 F¢ punp

via an air conduit, Air is sent into the toner containe{ via.the air feed
hol e by an ai the slits. 1In addition, when the tip of the nozzle 11 is inserted

into the toner container 2, the member 20 deforms to insure air-—

10 tightness without any gap intervening between the member 2C and the
nozzle 11. This is successful to insure toner del ivery using the air
stream.

When air is sent into the air container 2, it fluidizes the

toner, labeled T, existing in the container 2, and in addition raises

15 pressure in the container 2. As a' result, the fluidized toner T is

forced out of the toner container 2 via the hole 15 of the toner ocutlet

portion 18. The toner T is carriedby the air streamto the connecting

mem!-:mer 24, FIG. 1, via the toner outlet portion 16 and toner conduit

12 and then introduced into the casing 4 via the toner inlet 23. At

20 this instant, only air flows out via the filter 25. The air pump 10

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

a procedure is effected every time the toner content of the deve loper

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.




punp, so that toner is delivered to the devel opi ng section via the toner
outlet hole. 15 FIG 6 shows anot her ﬁﬁlflc bIOM/systen1apgwj¢@ﬁ%§ﬁ o the
illustrative enbodi ment. The bl ow system'descri bed above is capabl e of

| oosening and fluidizing the toner that nmay cohere in the toner container
2. The blow systemis therefore particularly effective to stabilize the

20 delivery of the toner. Reference will be made to FIG 7 for describing
the suction systemi n which the air sucking neans i s i np | enented by a
suction punp. As shown, a suction punp 30 intervenes between the toner
container 2 and the developing section 1, i.e., it is connected to the
toner 25 container 2 and devel opi ng section 1 by toner conduits 12-1 and
12-2, Nth[ r®spestd &i2y. Thetisadt isonugump! 36iswoks the tenanated of the
toner container 2 and delivers it to the devel oping section 1 together wth
air. As for tihkentesal offarsecednstraléti dn, showe. shetiosn® sydsnesrliest! Basilar to
the bl ow system 5 FIG 8 shows a speC|f|c confl uration of the suction
punp 30 thatthestﬂeﬁéréqowwr%ité?’fr eer 167dS FMbRY purfp” 'Aéeeﬁ?emlort ke punp
30 i nc | udes a pu EP bodg 9 %g 31, and a ed roiar

shaft 32 di sp¥edtTn’ the" a%rﬁ Ragfhaﬂ w sﬂlah?’ él‘sb‘%ﬁ F§‘Qr26 Tred in
the i nne per | her |n A.del n 35

p05|t|onéd Re”out ;PgQ%e gﬁ:?“?ha andlYéaboﬂy 3% Hog m’ﬁglfp des an a

i r inlet tqpehgg and a dellvery tube 34. A toner suction tube 36 is
posi tioned at e suction side of the punp body 30 and connected to the

mouth 13 of the tongy gotalnNgped MY byt ongemcondui thdedr 1.xhlh&oner

container itself is formed with two holes, one for toner delivery and
the other for air feed. A tebuiar seructurai body positioned in one

10 hole fer toner delivery is directly connected te the toner conduit
12 while the other hole is connected to anair pump via an air conduit.
Air is sent into the toner container via the air feed hole by an air
pump, so that toner is delivered to the developing section via the
toner outlet hole.

15 FiIG. 6 shows another specific blow system applicabie to the
illustrative embodiment.

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

20 delivery of the toner.

Reference will be made to FIG 7 for describing fﬁe 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 t, i.e., it is connected to the toner

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




de I i very tube 34 i s connected to the devel oping section 1 by the other
1.5 toner conduit 12-2. If desired, the punp body 30 and devglgopiARg2it!
section 1 may be directly connected to gach other without the internediary
of the toner conduit 12-2. Particularly, the punp 30 can sufficiently
function ever when it is located at a renote position fromthe toner
container 2. 20 In the above suction system the toner conduits 12-1 and
12-2 and suction punp 30 constitute the toner delivering nmeans. Al so, the
toner conduit 12-1, the suction tube 36 and delivery tube 34 of the punp
30 and the toner conduit 12-2 formthe delivery passage. This delivery
passage should preferably be closed as hernetically as 25 possible. This is
particul arly rbepetiié hy.t heheestticoncurped@ stibies 1B FoBeveAR 2BoVe Fdit'h 13 of
the toner container 2 and the toner conduit 12-1 are, cqonnected. |n
operation, whicheaiaier uattede pvesealidcioethpieed gp g seF-4a" i nto§e FHe" HE | i

very section 35 of the punp 30, the shaft 32 of tQﬁ pu .ony 530 is
e s fhe 4

rotated. The ashaf tAs3Fopoiiengesh Fth&hepecet BEtwedn he*casi ng 31

sucks the toner out of thg toner container 2 and conveys it to the
del i very sectsi@h! 85 @i tobl Ot uprEssing it. Air fed into the delivery

section 35 via the gir jnlet tube 33 scatd nd o L dj,zes At toner and
conveys ¥t to the 9e|oB%ﬁ& 56%??6%”@0%%§%D%3ﬂtﬂé}deIivery Fd%§m34 and

t oner conduit%% ;%§ ;ﬂga g?g%ﬁQT ystem al kowssd-de del Lvary o she toner to

be control | erns e rotation speed and rotation tinme of the
punp 30 and therefor 9p%f?%hﬁ%ea%%%taeoésqngmrﬁwl@mksﬁmmotak\y&peﬁfi c
[

-form of the toner contaliner in accordance with the
32 disposed in the casing 31. A shallow spir%J groove is formed in
the inner periphery of the césing 31, A delivery section.SS is

10 positioned at the outlet side of the pump body 30 and includes an air
inlet tuge 33 and a delivery tube 34, A toner suction tube 38 is
positioned at the suction side of the pump body 30 and connected to
the mouth 13 of the toner container 2 by the toner cenduit 12-1.  The
delivery tube 34 is connected to the developing section 1 by the other

i5 toner conduit 12-2. If desired, the pump body 30 and developing
section 1 may be directly connected to each other without the
intermediary of the toner conduit 12-2. Particularly, the pump 30
can sufficiently function even when it is located at a remote position
from the toner container 2.

20 In the above suction system, the toner conduits 12-1 and 12-2
and suction pump 30 constitute the toner defivering means. Also, the
toner conduit 12-1, the suction tube 38 and delivery tube 34 of the
pump 30 and the toner conduit 12-2 form the delivery passage. This

detivery passage should preferably be closed as hermetically as

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




15 present invention is inplemented by a flexible sack and a nouth or

toner outlet portion affixed thereto. The sack is deformable ggg ban AT
pressure in such a manner as to reduce its volume. Wen the above " 'suction
systemi s app | i ed to this kind of toner container, i Il i kel vy
that portions of the inner periphery of the f | ex i b I e sack faci ng each
20 other closely contact and obstruct the delivery of the toner. However,
a series of experinments showed that the f | ex i bl e sack i s free from
such a problem Speci f i cal | y, when the a i r sucking neans starts
operating, it first sucks the center portion of the container and forces
the toner out of the center portion. At the sane tine, Cﬁfﬁj%P %oner gat hers

on the inner m@wmbﬁérvf6$etﬁ%“%oﬁWEFh%?rﬁ%?”?é*FoFﬂ¥ﬁg N 258f 17 a
space at the center. As the suction i s continued, the we I | of the
cont ai ner seqﬁ@ﬁFCte% I 1y deforns i n the form of j ags, causing the toner

to drop fromthe |nner Eerlpher to the center &g@C@p Thi s, k%feHeR%?ted to
in

o W alr un er rese
deliver the entire tOf8F F¥'Sh t onert At ai ner e co bl ow and

suct I on syste Wldle|1 J\Peeryd SSCCEI‘ !;P%? oViM ‘M% errﬁ'nf e%eesmé]FtFé@of %he%mﬁhﬁw t he
suction punp 30° havi ng 't construction o by way of exanple is
posi tioned bebyeen thg.qt Ort% GBI ndvih2 @n@hé Gsa&e%eweeam aRg w$ection 1
of the b om1systen1 As for the toner de | i ver i ng neans, the conbi ned

systemi s i dgbfnd 363 UckW fhet Forkd ddteoblOwW syt etar@xcent 2f arrd theveaddi ti on
of the suction punp. In the conbined system when the suction punp 30 is
operated, it jsuekshé kieitanersattaot B8 viaheutlbomadfrssheng oher Aoutfledt Irgoerti on
16 of thenozz | el 1. At the sanet i ne, theai r punp 10 i s

operated to sehd daiivernt sedthen t@neriacbm & imeri nPeiytaban3di scadteietano. Even
when t he

fiuidizes the toner and éonveys it to the developing section 2 via
10 the delivery tube 34 and toner conduit 12-2.

| The suction system allows the delivery of the toner to be
controtiled in terms of the rotation speed and rotation time of the

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

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




15 toner stays in the vicinity of the hole 15 in the form of @5ng§&,“gyr
sent into the toner container 2 |oosens jt and prevents it from stopping
the ho | e 15. Even cohered part of the'toner is |oosened and separates
into particles. The suction punp 30 sucks such toner and delivers it to

t he devel oping section 1 via the toner conduit 12. 20 In the above conbined
system the air punp 10, suction punp 30, nozzle 1, toner conduit 12 and
air conduit 14 constitute the toner delivering nmeans. Specifically, the
wal |l 17 of the nozzle 11 is received in the nouth 13 of the toner
container 2 while the toner outlet portion 16, suction punp 30 and
connecting nenber 24 are 25 connected via the toner conduit 12. The

conbi ned systespacki kethheeh@r. 184 BrMRROD11s chhtowusystemvat ! rhethsuct i on
system nust have its toner passage configured as hernetically as

possi bl e. Thecaosnbienedasystien v depiraweimt thestaml & Hed- sctat Ehg oo
delivery. The toner container in accordance with the present ipvention 5
wi || be descrtiobgdod nfraet ah¢ inseei prrfipErrY Wi 118 t R EHNBICont gPh%r'S to be
descri bed was devised in relation to the above tgner replenishing system
of the presenﬁpPﬁVEhFPdﬁﬂlF%rﬁ@esTH¥F%fVVerdﬁﬁpfgﬁngm?b°8ﬁ§“8FHer t oner
repl eni shing system Al so, various  technical schenes.devyi r.the toner
containe? itsel f andet ‘F\%“%t‘ Bﬁ‘grbi‘ﬁf) LYt her SFFTS e p@l 'P% eosﬁgﬂ:%?g'%hgabl e to

achi eve the object of .th resent inventi o i r inanghLan be
| ev %-Fﬁrerbc&nﬁigns{ﬁp ges 5 IShC%/ ItQQ &}Ct?‘ rhlfglﬁls Bd)e{\/élﬁlll Q‘ gq

used alone or" _ _ ation. !Ie é toner cont ai ner Wi | be descri bed
as bei ng usegon:gdtwctntﬁg@#t@ bagj 0g, dawayarde id p6aiftioRid Goui&Es, the

.mounted to ah Inmage form ng apparatus in any other desired position.
toner conduit 12 and the developing section 1 of the blow system. As
for the toner delive;ingxneans, the combined system is identical with

10 - the blow system except for the addition of the suction pump.
tn the combined system, when the suction pump 30 is operated
it sucks the toner via the hole 15 of the toner outlet portion 18 of
the nozzle 11. At the same time, the air pump 10 is operated teo send
air into the toner container 2 via an air outlet 18 Even when the
ih toner stays in the vicinity of the hole 15 in the form of a mass, air
Asent intc the toner container 2 loosens it and prevents it from
stopping the hote 15. Even cohered part of the toner is ioosened and
separates into particles, The suction pump 30 sucks such toner and
delivers it to the developing section 1 via the toner conduit 12
20 In the above combined system, the air pump 10, suction pump
30, nozzle 1, toner conduit 12 and air conduit 14 constitute the toner
delivering means. Specifically, the wall 17 of the nozzle 11 is
received in the mouth 13 of the toner container 2 while the toner

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

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




15 The toner container of the present invention includes at leﬁ?%‘”a t oner
storing portion and a nouth or toner outlet portion. The nout ﬁ%%hﬁ%ﬁ a
tubul ar portion capable of mating withian elongate matter. This kind of
mouth is representative of the characteristic function of the previously
descri bed nmouth connectable to one end of 20 the toner delivering neans.
this sense, the elongate matter should only be a relatively thin col umar
or tubular matter and is not limted to the toner delivering neans of the
toner replenishing system described above. The toner container with such a
mouth may be inplenented as 25 a hard toner container entirely fornmed of a
hard material or as a soft 19 0G MAR 'runt sack fornmed of a flexible
material . As,fQr «3<haf hrCantabner pnusestmay mbd fade of> poryettifrene,

pol ypropyl ene, polyethylene terephthalate or simlar resin or thck paper.
The toner coptaiiBeFedfad hesmpresent yi rvempraiples chidieact8P 1 %8d S8 PR t hat
the container does not include a'toner discharginghnechanisn1 because of

t he use of ammakhestfeaabhinnﬁhEmUtﬁ@ié@W?éFﬁEWFr ether it be hard or
soft, is connected to the nozzle or the toner oytlet 1 f. ' one end
of the toner delivénhe igrereanstaye it #Hgor rgﬁdg#%'ﬁﬁ *éggg%‘ﬁcghggB | eto

the above toner rep | en i sh i ng system.  and . .n_that. 10, atnkeast part of
t he nmoutsh capabl @eo:fes%tbqﬁﬁglwdﬁhé’llqeh _e,mn‘},lt ; wh ietttﬂ ohEr Eon

€ hozzl'e® T's provided with the
previ ously described ch racterig%ic f

In

net i }t‘QQC%HSQhEh%bb@ﬁEfoner
repl eni shi ng toy dreerfagses sh 5 evéf?%a?ﬁ; ? e toner contai ner does not

include a toner discharging nechanism and.:dpgsoén have 0 deniharld. This
is why the pdﬁéﬁaﬁ&ﬁf5§n%*§€_ FEthlgbpregent i nvention can be soft. The
mat | ng }Jortl(ggqucég]% {gﬂ%%p Lher toner replenishing system. Also, various

technical schemes devised for the toner container itself and the toner

10 container filled with toner are usable to achieve the object of the
present invention at a higher leve!l and can be used alone or in
combination. While the toner container wiil be described~as being
used with its mouth facing downward, it can, of course, be mounted
to an image forming apparatus in any other desired position.

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

20 the toner delivering means. In this sense, the elongate matter
should only be a relatively thin columnar or tubular matter and is
not iimited to the toner delivering means of the toner replenishing
system described above.

The toner container with such a mouth may be implemented as

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




i npl enented by a relatively rigid tubular body that may be a inP

tubul ar body or a tubul ar body processed to enhance the fun@t%dﬁmbﬂﬁ%f

mai nt ai ni ng the mated conditi on. Proces§¥ng may be effected on a tubular
body itself or by use of another material. A sinple tubular 20 nenber not
processed is so configured as to nmake surface-to-surface contact wth,
e.g., the nozzle or forned of a material and sized to inplenent such
contact. This is successful to stably hold the tubular body and nozzle in
engagenent as tightly as possible. The tubular body should preferably be
cylindrical fromthe standpoint of 25 manual mating. ~"ir~ti'~ t.uul 20
When the tubular body is hard, it is usually nolded integrally with a

toner storing.pRibiay oHawEeeib!d Retchasd t andpr comrai aveita ofert hese favesent
invention may even be one having a toner storing portion and a nDuth
prepar ed sepakaheleyofnd|yermvand, ypchmmert edet ooy i | afl/ter ePIiR%i G a t oner
storing portion inplenented by at | east two separable parts prepared
separately. lar sughaa case, of tthisk pee¢erable to i npl ement the hernetically
cl osed condition by, eg, threaded engagenent _or insertio t sqjt t oner
container will be d%vcmvﬁédm§bﬁﬁﬁfFﬁaVFw”QFST%H”Vﬁﬂboﬂl g?e e§y§?ens are

Syet L%F’L&L?Ew”?%‘??@%93@%3%852%%%?%0F%d%y?ﬁc‘aﬁ? Bt A S e
A tubul ar - strserer &1 T e ebueht| ot TRE Fonr Topl ah Shi e Syst em of
the it be hard or soft, is connected to the nozzle ar the toner outlet
tube forming one end of_the toner delivering means by mating in order
to be appkicable to the above toner replenishing system, and in that
10 at least part of the mouth capable of mating with, e g., the nozzle
is provided with the previously described characteristic function.
Because the toner.replenishing system uses an air stream, the
toner container does not include a toner discharging mechanism and
does not have to be hard. This is why the toner container of the
15 present invention can be soft. The mating portion of the mouth is
impiemented by a relatively rigid tubular body that may be a simple
tubutar body or a tubular body processed to enhance the function of
maintaining the mated condition. Processing may be effected on a
tubular body itself or by use of another material. A simple tubular
20 member- not processed is so configured as to make surface~to—surface
contact with, e. g . the nozzle or formed of a material and sized to
implement such contact. This is successful to stably hoid the
tubular body and nozzle in engagement as tightly as possible. The

tubuiar body should preferabiy be cylindrical from the standpeint of

25 manuai mating




present invention that the delivery passage be cl osed as her Wﬁtgt qalij {as
possible, as stated earlier. This is particularly true with t ¢onnect i on
of the mating portion of the tubul#r body and, e. g. , the nozzle because
the leak of air at the position where they are connected obstructs stable
t oner d| scharge and thereby increases the anount of residual toner to be

| eft in Fhe"tomt'8iifer 80 eddtde tthdst omerliycovitdeni natesathe «inside of the
appar atwser | Aracegr ganesoii t h}{t»béi\«erprQ%@nthal,ﬂglv@Qltléron‘,c the Jmting,. Qort| on is
provi d%qegg4t lgverr%(iggnr;‘a mevf or_mai ntai ni ng t he engagec]1 condition of the

t ubul ar body and, 9.7 =V Phe N 8931 B VAR ?&PPﬁerS“éﬁh%éioﬁglqrheﬂﬁlght

cont act "4y émpar?m sﬁepﬁnﬁeémenetr& t henopronessathetubul abghody asq/o-

di sti ngui,shed, foam assismpke,.tybul hody Th| s rre hanismis simlarly
applicable to t he CSOI’II’IEC%I on of t%gbléafnﬁer T Ud&d°i ASRAé el i very
path. A8 For P 1Hie°SySEBM3AS Y he tifghtuctornt a@atseenhancungpmlaaménws

di sposéedpidwrent hend ubuharichorly c@BseQﬂ tLhe -Qut er, peLi phe
nozzle.  As, 21, P aR b Q=i L Al for the System gé{def% érﬁ%a(,gngﬁqgm is

ion

provi ded on the outer Perip toﬂ?r TeHeET Ubkl & Bodyioed smhentichelnozzl e,
for exanpte, is the toner conduit, in the conduit; if desired, the

mechani sm may_be arranged in the nozzI e rovi ded vmth a tubul ar structure.
5 The ti ght cOW? att TERRENCTRIGS AR AHANPSH WP 18 destls 68a Avrve

speci fi ga ssurrptl n tha is arranged |n t.he tubul ar body.
The el astte yaﬁeé;%éraa?spoged A I'fqr%étl‘fubulsar b%’(f& *Is" t'HéSa8Y e “Smechani sm has

heen de%ﬁglﬁegq W o elLrenee, tgo@@n 4 sJoe ebnfbavﬁﬁ.'c% i Q. qerher should

preferab orne an e astic an exi
tubular body inte the toner conduit or the nozzle having a tubular

structure.
It is essential with the toner replenishing system of the
present invention that the delivery cassage be closed as hermetically
as possible, as stated sarlier. This is particulariy true with the
connecticn of the mating pertion of the tubular body and, e.g., the
nozzle because the leak of air at the position whare they are connectad
obstructs stable toner discharge and thereby increases the amount of
residual toner toc be left in the container and because the toner
contaminates the inside of the apparatus. In accordance with the
present invention, the mating portion is provided with a mechanism
for maintaining the engaged condition of the tubular body and, e. g.
the nozzle and further enhancing the tight contact thereof. This
implements the processed tubular body as distinguished froma simple
tubular body. This mechanism is similariy applicable to the
connecticn 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, é.g., the nozzle. As




not air-perneable, material because an air-perneable material is liable to
cause the toner to | eak. For exanple, use may be nade of foangowaQ§ghane
or simlar sponge, rubber or felt. As for sponge, a nmaterial t

air-permeabl e and having high density is preferable 15 in order to increase

the contact area of the e last is nenber with, e. g. , the nozzle. In FIG
4, the flat elastic nenber fornmed with sl its and sized to cover the
opening of the tubu | ar body is fitted in the tubular body. 1In this case,

the elastic nmenber should preferably be adhered to the 20 inner periphery

of the tubular body. Wien use is nmade of highly flexible sponge which i s

apt to make the insertjon_of, e.(%f ,_the nozzle dLinc lt, it. hs

desirabl e to RdnhMe SS9 Fh a9t FA2AE MO 0! Thil Y 1'6€L Y 'PRE Sur f ace

of the elastic mber in prder to,increase igidity. Bef or e .t he toner
eiHRQﬁ‘?i 9 orrra ﬂrEEQ%??gg, 15 9

r
cont ai ner 2 sHo sl W% R94§ 7 5 the 2%t the

Light contact, ennancipa.Iechanismal so. $euyasetR.hes 4 hliP seontalnes 2 for

preventing the oH%r'Pro eaki ng. Even when the nozzle,” for exanple, i s

i _nserted into Qﬁ sld-t $e q:frot/hc?edetvﬂﬂ G tmers@'@ctdr@e nE”_t)er 26 insures
tight contact Wi t hout any gap 5 occurring between the slit and, e.g., the

nozzle. Referring tmheFt Ght ddrticaBanddkidg rebrartlsastiilc ywaber i20d foraed

with two slits 12 intersecting each other covers the opening of the

t ubul ar body, sgeenstddiuti &g thheassught i cootitct £ eishancirggd nechibai srbular
Preferably, the slits 12 should intersect each other at an angle 0 10 of 90
degrees. | n tiidy. condition, the elastic nenber 20 evenly presses the

nozzle 11 over the entire circunference of the nozzle 11
The elastic member disposed in the tubular body as the above

mechanism has been described with reference to FIG. 4. The elastic

10 member should preferably be formed of an elastic and flexible, .but
not air-permeable, material because an air-permeabie material ‘is
liable to cause the toner to leak. For example, use may be made of
foam poiyurethane or similar sponge, rubber or felt. As for sponge,
a material not air—permeable and having high density is preferable

15 inorder to increase the contact area of the elastic member with, e. g.,
the nozzle.

In FIG. 4, the fiat elastic member formed with slits and sized
to cover the opening of the tubular body is fitted in the tubular body.
in this case, the elastic member should preferably be adhered to the

20 inner periphery of the tubular body. When use is made of highly
flexible sponge which is apt o make the insertionof, e. g., thenozzle
difficult, it is desirable to adhere a film as thin as about 0.1 mm
or less to the surface of the elastic member in order to increase
rigidity.

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




and thereby guarantees tight contact. Wile the nunber of slits is open to

choice, the s | its shou | d be spaced by the same angul ar diﬁsgdﬂﬁéﬁ%ﬁs far
as possible. 15 As shown in FIG 10-3, &n annul ar cover 41 having a
suitable degree of rigidity may be fitted on the circunferential surface
of the elastic nenber 20. The cover 41 is capable of acconmodating the

el astic nenber 20 and has a slightly smaller outside dianeter than the

el astic menber 20. When the elastic nmenber 20 is fitted in the 20 cover 41,
the latter presses the forner radially inward and thereby further insures
tight contact. If desired, two elastic nenbers which are air-perneable and
not air-perneable, respectively, may be fitted in the tubular body wth

t he air-perneald e trenverz |Badihagt ihe donsadecdfanthes thodten i sontlab rerve25 The
prerequisite is that the slits of the two elastic nenbers do not 23 P, O
coi nci de wi t hteaehl dthepntanssude’ arhaiteventi nsokier teont fiomereaksngof Everand
enptied due to the consunption of the toner. Then, the volune of the toner
cont ai ner dectEasds n7d ! SehtisRTP! #:hes t BHEECY Ntathhel ids|of the ellast However
t he air-perneabl e e% st.i.c rrerrbtj)er atches such toner and 5 noticeably
reduces the SEPFErithg OF FREPT ofdr INEITES 118 SRBIRStamot Pt SP¥cER c

configurati onocucsuirng tfggt %I a§ti G n;_anb r.eTubthar boqi es showmn in FIGS. 11-1
have a shoul der TEEEEE M%) tREr eF fsi de'® T 'Shoul der C forns a

toner outlet 13- 1.$éggéfgﬁu59pi@.agj1canqq@g R eiIQEt?%Yeerr‘n‘%érQ taeen t he

el asti_c 10_ rrenber,_ _ _6, a_nd t he toner outle_t _ and as a cI!1ol e 31
extending in {he did e¢tioniRtdhichithe.n0zzhe 1d.d.S {H?asgﬁérﬁgf'g‘.‘{ @he @nd

renoved fromthe tubul ar body. The hole 31-1 has a dianeter
tubular body, constituting the tight contact-enhancing mechanism.
Preferably, the siits 12 should intersect esach other at an angle &

10 of 80 degrees. In this condition, the elastic member 20 evenly
presses the nozzle 11 over the entire circumference of the nozzle 11
and thereby guarantees tight contact. While the number of slits is
open tc choice, the slits should be spaced by the same angular distancs
as far as possible.

15 As shown in FiG. 10-3, an annular cover 4% having a suitable
degree of rigidity may be fitted on the circumferential surface of
the efastic member 20. The cover 41 is capable of accommodating the
elastic member 20 and has a slightly smaller ocutside diameter than
the elastic member 20. When the elastic member 20 is fitted in the

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

|t desired, two elastic members which are air—permeable and
not air-permeakle, respectively, may be fitted in the tubular body

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

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




slightly smaller than the dianmeter D2 of the nozzle 11. Wen the nozzle 11
is inserted into the toner container 2, it 15 tightly contacts the annul ar
el astic member 31 due to the above rel%tion between the dia terigsDEjignd
02. This, coupled with the elastic menber 26, realizes a double air-tight
structure. Further, when the nozzle 11 is renoved fromthe toner contai ner
2, the annular elastic nenber 31 renoves the toner deposited on the nozzle
11, i . e. 20 cleans the nozzle 11. The elastic nenber 26 al so cleans the
nozzle 11. As a result, contam nation a scribable 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 di ameter 03ocspaldeewiti2batthanhéhe hengehthatothohens! cent@enar ofs $4é el astic
menber 26. The 24 0 0 ~P. O 2007 elastic nmenber 26 is formed with four
slits, as il lanstemttédd dthete thhesoabanttien mfnbet t26°0s et wi'Chthr ee or
nore slits 26-a, the slits 26-a are apt to r i se and stop, e 9is. the ho
e of the nowstte entr onianr CRer 625180 FETSOY L 9B IHEGTERS Ebner
container 2. The 5 dianmeter D3 snuller than the '%Qﬁthshc§0&¥%§ ths

probl em As shd@reTn tRPG TTREIeP0° o l@Feht 1RSI S 264 from ri Sing, use
may be nade of a film 32 forngd with a. hol - ving a dianeter D4
smal | er ?han TPt FF14°6F o e5%7$fr -5?-$ﬁ%%?&%ﬁ132 is fitted to the
el astic menber 26 with gp§1Q§@ gr$ﬁ%§5pssgghgigzi}ﬁabthq&gLkgng whd h the

center of the toner outlet 13- can be easily done by using a
t wo- si ded adheelsa's\éﬁ%trﬁﬂﬁer_Th‘Putfd|%Fnb%ai&wh&ﬁw adivesed 1t o1 nhhe aesidun@esur f ace

of the elastic menbers 26 because the slits 26-a of the upper e | ast i c
menber 26 and;thgse|af 1ahe) ltpuesingille. astThd stotiBfEdEl forms a toner outlet
R 13-1.  An annular elastic member 31 intervenes between the elastic
10 member, labeled 26, and the toner outlet 13-1 and has a hoie 31
extending in the direction in which the nozzle 11 is inserted into
and removed from the tubular body. The hole 31-1 has a diameter D]
siightly smaller than the diameter D2 of the nozzile 11
When the nozzle 11 is inserted into the toner container 2, it
15 tightly contacts the annular elastic member 31 due to the above
relation between the diameters D1 and D2. This, coupled with the
elastic member 26, realizes a double air—-tight structure. Further,
when the nozzle 11 is removed from the toner container 2, the annular
elastic member 31 removes the toner deposited on the nozzle 11, i e,
20 cleans the nozzle 1i. The elastic member 26 also cleans the nozzie
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 D3 smalier

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




26 are not coincident except for their centers. 15 FIGS. 12-1 and 12-2 and
FIGS. 13-1 and 13-2 each show another gpecific configuration of t %mﬁ'ght
contact enhanci ng mechanism As shown, "the el astic nenber

i npl enented by a packing in the form of a plate or a sheet haV|ng any
desired width a. The elastic nmenber 26 is affixed to the inner periphery
of the tubular body 13, as shown 20 in FIGS. 12-1 and 12-2, or to the outer
peri phery of the same, as shown in FIGS. 13-1 and. 13-2. If desired, a
plurality of elastic nenbers 26 may be fitted on the tubul ar body 13.

FI GS. 14-1 through 14-3 show another specific configuration of the tight
cont act enhanC|ng mechani sm Usual ly, the toner outlet 25 of the toner
contai ner 2 ielsis§ea remeer BY Ssoﬁ'é”%eé‘awﬂth foy mbdis 75 ! bidérttd 28490 n-
2007 prevent the toner fron1|eak|<§ eC|f|%aIIy, in thﬁ co?élguratlon
shown in FI G theaeiastycspwer 39 § éﬁﬁ & fﬁ%ofdﬁgﬁ dutTet Gt the toner
container 2. As shown in FIG - %he nozzl e ﬁ %@|p§t t he
sheet 33. As %H&W&ﬁ???ﬂ%fpﬁﬁo 'S?ﬁ@ 2Pl & F1 entd Foﬁ cont ai ner

11 by plerCIﬂ%ﬁ%h%hgrgg% BBEEQEnSn%%eULEHﬁOh%heS%ﬁgp g%ﬁai&w %ndm#ﬁged

bet ween the t zz | anC|ng tig

contact. .The gbov%e§nfﬁgm£ﬁe§eakm3%ﬁﬂqgn?ﬁ1togﬁﬁgsoﬁng %ﬁema|U”‘nU”‘ or

f oam ur efhane b"1 of exanpl e recess may be fornmed at the 10 center

of the sheet 33 bef Qg %h@mmw@t hatstl@@ +Best: 83 easdsl y6-hreaks- whap, the
nozzle 11 is inserted into the tubul'ar body 13. It is essential with this

schene that the sheet mdele £ iri m y2 adhmidedi thoa hbike 3Dut hatingfa 8 henettabul ar
body. The shoul der 13-1 may be fornmed in the tubular body 13 such that the
tip of the nopzlseallerathHnstiagbdresh Lt iR one slit 26-a. _The film 32 is fitted

to the elastic membér 26 with the center of its hele 32-1 aligning

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

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

20 in E1GS. 12-1 and 12-2, or to the outer periphery of the same, as shown
in FIGS, 13~1 and 13-2. |{f desired, a pilurality 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 outiet

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

|
n




15 shoul der 13-1. This will further pronote tight contact. The tight

contact enhancing mechani sm may be inplemented by an undulaté n g%ﬁﬁfture
forned on the outer periphery of the tuBular body, i n whi&h Jadi e
undul ation structure wi | | be received i n the toner conduit. Further, a
screw nmechani sm for connection nmay be 20 provi ded on the tubul ar body and
nozzl e. 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 nmechanism The toner
contai ner of the present invention w .1 | be described 25 nore
specifically with reference to FIGS. 15-1 and 15-2. As shown, 0 ~1 |,
Ua 26 the tpReEnCOR: abRer fRorm Nedlices alpekestalay moutthe oronf onertoont | et
portion 50, a bottom 51, and as i de wa 1152 connecting the nmouth 50 and
bottom 51, TrewnoutflG0lhads a sbeet i38ni H8dHergdvionthatameli oWt dtalet er sma
| I er than the maxi num di aneter of the bottom 51 al t hough such a

confi gurati ortdnsr rstnthimart &t i V6. shaenerral | §, fier 8F0rezzkens! dpdi sraft 51 has
a dianeter sequentially decreasing at least in ortion_52-1. adj,o0ining

the nouth 50,2824 n§t |kt $H0EE 3 TheS shape &f L{dfw@b:{')t ol @izﬁ'rz?djrﬁ heé‘lt(‘?ﬁ%i c
shape of the toner container are open. to, chaice | Qng y atisfy
the abové condle o, © 'FSHéﬂ é%ﬁfgf%%VIB?ef %e%§23e2§ ?ﬁ%ggpgoﬁh%ay be
positioned vertically or horizontally LK f t oner
repl eni shi ng %V??éﬁih%ﬁﬂ@ﬁgﬁ %?5e§%¥€aﬁF lﬁ%gggggg%é?ggﬁgﬁgé?Fflﬂﬁ1

position of th in wW.th,Jits nmouth facing downward is natural and
nost effective %gﬁ&?ﬁéggﬁasrt@ st andpoi nt. To stably discharge

The ahove sheet or seal 33 may be formed of rubber, aluminum

;L

or foam urethane by way of example. A recess may be formed at the
10 center of the sheet 33 beforehand, so that the sheet 33 easily breaks
when the nozzle 11 is inserted into the tubular body 13. [t is
essential with this scheme that the sheet 33 be firmly adhered to the
outlet of the tubular body. The shoulder 13-1 may be formed in the
tubular body 13 such that the tip of the nozzle 11 abuts against the

i5 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 unduiation structure will be received in the
toner conduit. Further, a screw mechanism for connection may be
20 provided on the tubular body and nozzle. The screw of the tubuiar

body also ailows a cap for sealing the opening of the tubular body
t+o 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 toner with an air strean1V|a t he mout h facing downward and mnimze
t he anmount of residual toner to be left in the container, ﬂﬁ éffbéﬁﬁve
toincline the snaller dianeter portfon 52-1 of the si de mall 52 relative
to the section 50-1 of the nouth or tubular portion 50. This is

particul arly desirable when the toner container is soft and easy to

sl acken. The angle 6 between the snaller dianmeter portion 52-1 and the
section 50-1 of the nmouth 50 should preferably be, but not Iimted to,
about 45 degrees to about 90 degrees, nore preferably about 60 degrees to
about 90 degrees. In FIG 15-1. the angle 19 of the smaller dianeter
portion 52-1 is the sane at both sides. In FIG 15-2, a snaller dianeter

portion 52=2ohas cantAngle MAILLXat Beakraf naakaW: F0-degt rReS AL gne side and
an angle 02 smaller than 90 degrees at the other side. It is to be noted
that suctsta spatdcersSi, diahretsete poit EOrRcHoLS inptthhaveatih 60hedfratpeed over the e
ntiresi dewal | 52. The soft toner container avai |lable with the
present iTiventicomouthr®] trdes satt ilbedSt-t daf | rexd bheirsack aostdromer ist ori ng
portion and a rigid nouth or toner outlet portion, as stated earlier. The
sack i s theesitymatmediByn t heTester ehcahnulerEm & | 7l FPEY 161 and 16-3. |t
is to be noted that thq soft toner container of the present invention may
even be oﬁ@”“ﬁﬁ%@”é T%aﬁé?t eFWéiPﬁFE’%ﬁaeﬁg?FFVSPF@?G The nouth
expect ed Wi h th rtlon avin the eV| sl stated
function éﬁﬁ‘ ?%FéFé%ﬁngcr?% ft eaﬁ 8|a?I éPQg |g| ‘”Hé?%rial. The
soft t onef,, IQJ?.Jttﬂ'I5@:S SI | |Q§f,%ftl;@b| thgﬁaée fuc}l;e 95'&%%?1 andl't.mw rc%gﬁ‘lged

t her ei nt o, vol une sequent y reduc

shape of the toner container 2 are open to choice-so Iong as they
satisfy the above conditions.

The toner container of the present invention may be positioned
vertically or horizontally, as desired, because of the toner
replenishing sysiem using an air stream. In practice, the vertical
position of the container with its mouth facing downward is natural
and most eTTective from the gravity standpoint. To stably discharge
the toner with an air stream via the mouth facing downward and to
minimize the amount of residual toner to be left in the container,
it is effective to incline the smaller diameter portion 52-1 of the
side wall 52 relative to the section 50-1 of the mouth or tubular
portion 50. This is particularly desirabie 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 shouid
preferably be, but not [imited to, about 45 degrees to about 90 degrees,
more preferably about 60 degrees to about 90 degrees. in FiG. 15-1,
the angle 8 of the smaller diameter portion 52=~1 is the same at both

sides. In FIG 152, a smaller diameter portion 32-2 has an angle




suction or sequentially increased by blow. As for the soft toner
contai ner, the cubic shape nentioned earlier refers to the shape rofp 7tite
container filled with air. Advantages achievable with the soft toner
container are as follows. Before the toner container is packed with toner,
the sack of the container can be substantially evacuated, i.e., reduced in
volunme. This allows a mninumof air to exist between toner particles
dropped from a hopper, not shown, and therefore causes the toner to
rapi dly senkef nbbiie SDoher econt airresi.deAmdaart esyl 4 ,0 £ heat otrathgouagki ng tine
i s reduced, and contam nation ascribable to toner is mnimzed. The toner
cont ai nerddgs =ps attechedtheom idanage ascroi babladet otisiioekas angm lilfpact s duri ng
delivery to a user. In addition, the storage and 28 0 8 Pk' SM P %uu |
t r anspor tdigneserc o Bt toaneae scustit 2 viveto Bpdsr Trst o rsetheacsHAE K FAhEBY bi ng
material which would increase costs Further, after the soft toner container
has been %%ptied and renoved fromthe apparatus body, it can be fol ded up
in an extrenely. 5 conpact congigﬁratt The .user can %herefore easily

c

Y n. T r
handl e the tonef"t8ftal #sr N %V%ﬁa%ghﬁf?% P e T O A Y ecycl i ng

pur pose. iﬁﬂhdés%EQQEQQ%Lﬂ%&99n98¥$%ﬂ¥%r%b%tgi9&}&&HQQLanE%HQEthOner

container is easy to transport, exi bl'e and therefore easy to handle, and
is prevepted fromhel ngr$er gishesh oasotherw sg, damagedie Thick iis 10
successful to reduce the transportation cost of enpty toner containers. A
toner prody€ighgténdustieyralesenachimras Tost Aladuati-orndbeecause: tike t oner
container is reusable. In addition, we experinentally confirnmed that the

resi dual tener ramddotier theorbam narts ceotd GhebecFepyes-Jhe easinkyofr om
the flexible t oner . . - .
may even be one whose sack is partly flexible and partly rigid. The

mouth expected to mate with the mating portion having the previously

stated function should preferably be formed of a relatively rigid

material.

The soft toner container is detormable due to air prassure
introduced thereinto, i.e., has its volume sequentially reduced by
suction or sequentially increased by biow. As Tor the soft tcner
container, the cubic shape menticned earlier refers to the shape of
the container filled with air.

Advantages achievablie with the soft toner container are as
foliows. Befaore the toner container is packed with toner, the sack
of the container can be substantially evacuated, i.e., reduced in
volume. Thisallows aminimumof air to exist between toner particies
dropped from a hopper, not shown, and therefore causes the toner to
rapidly sink in the toner container. As a result, the total packing
time is reduced, and contamination ascribable to toner is minimized.
The toner centainer is protected from damage éscribab!e to shocks and

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




15 container than fromthe hard toner container. The sack and nputh,of..the
-soft toner container should preferably,be produced independenﬂig %ﬁﬁﬁﬁhbn
connected together from the production standpoint, as stated earlier. The
flexi ble sack may be formed of a sheet of polyester, 20 polyethylene,

pol yur et hane, pol ypropyl ene or nylon resin or paper wth or without a

| ayer of another material or even paper coated with resin. Wen the sack
is inplemented as two resin layers, the inner |ayer and outer |ayer should
preferably be fornmed of polyethylene or simlar resin and nylon resin or
simlar resin, respectively. This 25 kind of sack does not easily break

when subjected to, e. g. , pressure. t,}8 MAR 200 29 F rtger, flexible
material may tbéﬂiﬂ%ﬁi‘?fgélu% fREART o0t HIFM 9958y 8tt B@e%ap%\@c é5687%i"6n or may
contain an antistatic agent to.cope with static electricity. Wile the
flexible nmat érfal atayh iV E Gy ' HESPPeFYhF ckness, the thi ckness shoul d

preferably be bet n,about .20 easncgfta‘pé)n%tr gzo%QaMer Y S%ﬁgr%ﬂéglay dJoet Wegn

about 80 m and aboit'Y ’rﬁfg&ﬁilexce55|vely thick flexi mat eri al woul

fail to achieve the.ahoye .agdyaniages, derived,d romell §xiRiahi &% -vhile an
excessively thin I exi bl'e material would have its portion packed with the

toner sl ackened.and weul 4.t her eby ohatr usin ther sfekk varsy | pfhdrdaeetaner. The
soft toner container of the present invention may even be one have a sack

and a nouth prpparedtseparaelan and Jeaovab) ya conneetredyc tiogatrepse. Agai n,
it is preferable to inplenment the hernetically closed condition by, e.g.,
t hr eaded engageredtar@potngébh camankorthe |ightweight, folded toner container
is easy to transport, flexible and therefore gasy to handle, and is
prevented from being scratched or otherwise damaged. This is
10 successful to reduce the transportation cost of empty toner
containers. A toner producing industry also achieves cost reduct fon
because the .toner container s reusable. In addition, we
experimentally confirmed that the residual toner and other
contaminants could be removed more easily from the flexible toner
15 container than from the hard toner container.
The sack and mouth of the soft toner container shouid
preferably be produced independently and then connected together from
the producticn standpoint, as stated earlier,
The flexible sack may be formed of a sheet of poiyester,
20 polyethylene, polyurethane, polypropylene or nylon resin or paper
with or without a layer of another material or even paper coated with
resin. When the sack is impiemented as two resin layers, the inner
fayer and ocuter layer should preferably be formed éf poivethyiene or

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

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

A}
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this purpose, at |least the opening of the sack should preferably be forned
or arelatively thick, flexible material. The sack is formed Wi §Han 284/
opening to which the nouth is to be fitted. To produce the sack, a
plurality of pieces prepared beforehand to forma presel ected shape may be
adhered by, e.g., heat sealing. Alter®atively, when the flexible materi al
is selected fromchargr aupiefibpt asddecSal anseaid essvsaek wiay e floriedn by
extrusion, nolding. It should be noted that the soft t oner, container of the
present i TRt PEN" IR E9BR PeBn¥ WREsE sS4k 78 Barer§ 11 &Xrbr e anPpartly
rigid, asysimated:pardicetrichile. nmouth or toner outlet portion may be forned
of polyethyl ene, polypropylene or simlar plastics or netal. Wile the
nmouth is relatively rigid, its material should preferably be identical
with or at | easkisd mhkafldxabthiavaratedll abyohatchengaddsiirnd wWridenedsg the

facilitate joining. The tubul ar body constituting the uth is generally
made up OFPEEREEF NPt PO CAPEDIE 5F Yty ﬁéoﬂ gztoh,”me?n%),a%f)ﬁié Og)sz"e and a

fitting ppsid o tohihi t b&dien thucopeni ng oknd hewwsaeck.isbacimof the two
portions may have a particular inside dianeter and a %ar,ti cul ar structure

i N accor darexsSWERY t Heckf Ghefitgn BR'sgRed“PhEt gl 30 OEIAAK &P FIG
16-1 showga@nspeekfig conli guat i en-abithe, mutbe i nel udkagaverpt ivngn
portion A and a fitting portion B. As shown, the mating ,pgrtion A has an
i nsi de di &RBEErex GitEALRt FRAAH t BEYS ndFHePar Bt 7206 T8 it i TR porti on
B. The tightciconRtiagia erhanciRgeppcranisd thestatiedr-easd itRe ddhepr ovi ded up
to the shoulder C. This structure is simlarly aé)ﬂpl,i cable to tqje har d
t oner conffaf néptt toner container of the present 1lnverntion may even be one
have a sack and a mouth prepared separately ard removably connected
together. Agaiﬁ, it is preferable to implement the hermetically
closed conditicon by, e.g., threaded engagement or insertion. For

this purpose, abt least the opening of the sack should preferably be

formed or a relatively thick, flexible material.

The sack is formed with an copening to which the mouth is to be
fitted. To produce the szack, 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 sgeamless sack may be formed by extrusion
molding. It should be noted that the soft toner container cf the
present invention may even be one whose sack is partly flexible an

partly rigid, as stated earlier.

The wouth or toner outlet portion may Dbe fqrmed 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 constitukbing the
mouth is generally made up of a mating portion capable of mating
with, e.g., the nozzle and a fitting pdrtion 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

functicn assigned thereto.




If desired, the mating portion and fitting portion of the tubular hody may
be configured to be separable fromeach,pther. This configuraﬂi%ﬁwﬁaﬁéﬁs
the elastic nenber or simlar tight contact 10 enhanci ng mechanism to be
easily arranged in the mating portion and allows the separable portions to
be individually replaced when damaged. Wile 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 tubul ar body to the sack, it is preferable to use, e.g., heat or
ultrasonic wave in order to prevent air fromleaking fromthe sack. FIG
16-2 shows a specific configuration of, the,fitt%n% por%'on § 28%‘achieving
sure fittingF!GAs &shosiip¥st AesPRr tiTngoHOEET B °B Piad g ¢ b-l” ghing @

cross-section that 20 is superior_to. the cjrcular ¢ross:sectiop fromthe
above- st at ed mast Bhd96t Mt AFPEE a6li3t ‘srfﬁ)\ﬁ§rjé’ Lpéci f%sc %‘év\‘??’cgcthfogaglln"l owi ng

the air stream to easi |y .deliver the t r.f 1.he .t oRek. coalailer. As
shown, the dﬁ%ﬁ'ﬁbstéﬁna%fn?hé gg@?t§5f€9§%¥f¥te_ on the f?tting portion B
of the 25 rmuth.E ﬁheggﬁﬁﬂgHﬁﬁEﬁQPBpf‘ﬁQetﬁﬁﬁkQ%ﬁabﬂthgﬂﬁné'ﬂg%ghgﬂ’D

having :31 0 ‘8° a surf ace substantially parallel to the surface

of the fittin tioni B, i sQ thaldthetbanersiRaséed y. gahherssrattdrbei sportion
D and cah be %%%gﬁfa dgﬁiOeggd. Théngortion D has substantially the sane

length as theg; fiiLtiiNgdparckbon B ald Rarghohér icenoperrt o choice. 5 The above
structures are S|n1IarFy applicable to the hard toner container. As shown
in FIG 17, a flanger HeBhyed adhalday i extpenti @utnd rofiting portion of the
tubular body may be configured to be separable ﬁrcnmeach other. This
configuration allows the elastic member gr simiiar tight centact
10 enhancing mechanismxto be easily arranged in the mating portion and
allows the separable portions to be individually replaced when
damaged. While this can be done with a mating structure or a screw
structure, air-—tightness is essential when the two porticns are
connected together.
i5 To fit the fitting portion B of the tubular body to the sack,
it is preferable to use, e.g., heat or uitrasonic 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 fTitting
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. |
£1G. 16-3 shows a specific device for allowing the air stream
to easily deliver the toner from the toner container. As shown, the
open portion of the sack 2a is fitted on the fitting portion B of the

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




the position of the tubular body between the mating portion and the
fitting portion substantially perpendicylarly to the tubular(png&Rﬂmgﬁhe f
| ange E may be hanged on a prese | ected portion F of, e. g. , a paper or
plastic box in order to facilitate storage or transport. In addition, the
f I ange Eal | ows the container to be eas i | y packed wi th the toner
with its nouth facing upward. The flange E may be applied to the hard
toner container also. 15 As shown in FIG 18, the sack 2A may be provided
with a window or simlar pressure adjusting nmeans 31 which passes only air
t her et hrough. Wien the b | ow systemor the conbined b | ow and suction

systemis used for toner replenish t, excess air fl out o h sack
2a via the win#§ase sUTHiAEt4p! llyo%éggreri 1f%ﬂf‘JeeS'lé{I]ﬁ&l():gtmcIt:%\énvl%t' Igglsn F£lor%é)§r§ent

into the sack 2a aﬁgt }cgggg&yngg{ihgfgatﬁ%ﬁsbiLit%gsp_ow?ondé sahaLge. and,,

repl eni shnent® of° t e foner I's apt to cohere due to the

expansi on of e toner gontaij e ant aimer s4e | Sheshofednpover a
| ong tine. Thenﬁfﬁﬁ%m/S 0 g?ﬁ%@sgt%?sgﬁ%ﬁgwgf gccur?eﬁce al so. 25

Moreover, whep .the t QnL plAGEL 24 $ kegh Whnthed oner, air 32 0 u (' ",
AVR 2007 nsﬁ&tet'ﬁ%epggghrgi ner 2 %dequaigélab;cle flows Ocl),lt via the w ndow 31 .

This a |1 ows the tgRecLSRNLEH RELr& teebeinafihi bi apblirapackedtre ihath toner
and protects the container 2 fromdamage i n a | ow tenperature

environnent . +Jthe ¥bitdome31l or pressure adjusting neans nmay be inpl enented
5 by the conbination of a filmforned of porous fluorine-contained resin
or simlar synthetiss sesim, ingdfer!iand fdanks & meet apd ! |y mxtoneé oWt fdéw 30

may be provided at any desired Eosi tion of the toner container 2 .matching
with, e.g., thee vongrionepl énd $H Lﬂ@rsy%qyeh?%’(ﬁﬁ”tw B portion and the

fitting portion substantially perpendicularty to the tubular body

10 The flange E may be hanged on a preselected portionF Qf, e. g., apaper
or plastic box in order to facilitate storage or transport. In
addition, the flange E allows the container to be sasily packed with
the toner with its mouth facing upward. The flange E may be appliied
to the hard toner container also.

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

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 Z when +he container 2
is stored over a long time. The window 31 obviates this kind of
occcurrence also.

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




facing upward or downward. The pressure adjusting neans is sim lar |y 10
applicable to the hard toner container. Various nodificatiofis} ¢f4it Bgiit oner
container in accordance wth the present invention will be described
hereinafter. FIG 19-1 shows a toner container including a squeezed portion
adjoining a portion of the sack 2a connected to the nmouth 13. FIG 15 19-2
shows a toner container including a plurality of squeezed portions 53
formed i n the s i de of the sack 2a. The or each squeezed portion 53
prevents the wei ght of the toner above it frombeing transferred to the
nmouth 13 and thereby prevents the toner adjoining the nouth 13 from
cohering while stopping relatively | arge nasses of 20 toner. Consequently,
the toner coriduide 1Re andtaioner wlrobete lar bl owprasienitets ¥ oifcHel ing Stigpped by
the toner. FIG 20 shows an envel ope-1li ke toner container..inplenented by
two flexibl e atapes itht $oRav PRt ad 0Bs atft Palerly! ¢ FatSaree %?5‘&*‘%%%1
flexible materials are connected. b %ggt seahinqeeXQQRtrgggth%mqng 25 for
forming the tRSREPCTEUEIPTOT AR thEFMIRERDUER 1PV FPT'ted T °h' tHe t oner p~
Jun t'i@f:hi(o ") 2',007 :3:3 _outlet,. i - - 21-2, -a
hangi ng portion 56 1%&‘?1@3“3&%?{ 8 sc‘?’luée%ﬁfzrsa'q@ r%g% or r?{e%élﬂée?w@h%m%%f{dom of

t he envel ope-,_ 1j ke sack. ..2a. : ] i in2d+3si@ knob
57 may b'é forl:ﬁ(eJHje %or'f%tl Plaet léﬁ(ﬁ’g@oﬁ 'qﬁ@trE%%Eygaﬁfﬁgg%#eefcgﬂﬁ ai ner shown in

FIG 21-1 5 of gf{ﬁia 8y Pe.iTRunted EQpérhsn@Qp@ﬁatmaquymw trhe thadhangi ng
portion 56 or the knob 57 held by hand. This prevents the flexible toner

30 may be provided at any desired position of the toner container 2
matching with, e.g., the toner replenishing .system and the mouth
facing upward or downward. The pressure adjusting means is similarly
10 applicable to the hard toner container.
Various modifications of the toner container in accordance
with the present invention will be described hereinafter.
FiG 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 squeeszed
portions 53 formed in the side of the sack 2a. The or each squeezed
portion 53 prevents the weight of the toner above it from being
transferred to the mouth 13 and thereby prevents the toner adioining
the mouth 13 from cohering while stopping relatively large masses of
20 toner. Consequently, the foner conduit 12 and toner outlet are
prevented from being stopped by the toner.
F14. 20 shows an envelope-}ike toner container implemented by
two flexible materials having substantially the same shape. The two
flexible materials are connected by heat sealing except for the end

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




container 2 fromfalling down when the anmount of toner renaining“}gg ein
is short. In addition, the hanging port%Qn 56 or the knob 8§70 fiabi lLitlat es
t he conveyance of the toner container 2 packed with 10 toner. The sack 2a
of the toner container 2 nmay be fornmed of a transparent or substantially
transparent material to allow a person to easi |y determ ne the anount of
toner remaining in the container 2 or the tinme for replacing the container
12. 15 FIG 22 shows a toner container 40 including a sack 42 formed by
the heat seal i ngof pl ast i cf i | ms . FI G 23 shows a toner
contai ner 40 whose sack 42 is forned of paper having sonme degree of
hardness and rigidity like a mlk pack. Further, FIG 24 shgms a toner
cont ai ner 40 duntéudi Ag saosack AE. condt ahtlly2 bprased By Poet 19§, 9% T8ress i ng 20
such that it tends to roll up. VWen the container shown in ELg% 24 . runs
out of toner wiith a bplsSageyue formetdsaonne PeETIM %né@e SRE° RS bEC &1y cot

| ected. FIGS. 25-1 and 25-2 show a nodified _toner container 40 simlar to
t he toner coﬁFaiN@FeéFaﬁW@3y1§§2?h%@ gﬁé&ﬁ):$hg ﬁo%gP ?gﬁﬁgi%%;%L 40 has

a sack provided with a rectangyl ar batt ; I Wa [ 0o 0 {MAR
Sota bt Theeath DR FeBIeAR B 2o I phk ey Gh B0l

_ _ an ess than 90 degrees _
relative to tohreZ‘F“eZCl;léP Ihe tubil Load Rodyod Thect enehakOnkaionerof0 with

th i s t¢onfigufation E%§£5e5|rable vol une efficiency. When an i mage

form ng appargd us {18PRALIS 57MRIR Lormmidl onthiwl flevebtd hae sfelit bnepneont ai ner
set therein, the toner container deforns due to the consunption of the

toner and i s.apLit&d © &rdém lfal 0idg dokn lwhgndthe sobartigef tdrert omeriniMo sol ve
this problem the present invention uses neans
therein is short. In addition, the hanging g?rtion 56 or the knob
57 facilitates the conveyance of the toner container 2 packed with
10 toner.

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

15 FIG 22 shows a toner container 40 including a sack 42 formed
by the heat sealing of plastic films. FIG. 23 shows a toner container
40 whose sack 42 is formed of paper having some degree of hardness
and rigidity like a milk pack. Further, FIG. 24 shows a toner
container 40 including a sack 42 constantly biased by, e. g ,-a spring

20 such that it fends to roll up. When the container shown in F1G. 24
runs out of toner, it rolls up due to its own resiliency and can be
easily collected.

F1GS. 25-1 and 25-2 show a modified toner container 40 similar

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

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




for allowing the toner container to preserve its original position as far
as possible (position preserving neans hereinafter). 10 SpeC|fqulpgm gﬂ
toner container 40 shown in FIG 25-1 includes position preserving nea

48 surrounding a sack 49. The position preserving neans 48 may be forned
of relatively hard plastics, paper or a conbination thereof and nmay have
any desired shape and structure so long as.it can achi eve the expected
function. 15 Whi | e the position preserving neans 48 shown in FIG 25-1 has
a box-1like configuration surrounding the sack 49, such a configuration is
only illustrative. FIG 25-2 shows a nodification of the position

preserving MEans,NayLig, 1ife Pkl aGea; aAl SNOV0: . LRS, of UELARLS, fatﬁ\h?e

P
position preserving ﬁ% except he surface, 20 label e

supporting thg, EfPéJEQo@ ﬁ J%O&rﬁedt&m@phoépr Theibn§A98 taPRL | 100 b, sdeSI red,
the position preserving neans nmay be inplenented as a sack lled with

air. Also, the#9sitdtoBn H-LS&EMirBY STRBNGHTBYf i en@f.r anged ln the appar at us
in such a manner as to support the flange 25 shown in FIG 17, the hanging
portion shown in Flhen2dn Im&fe 2dndn@apddr 2u8 kAR 76X fds}aaakm@wah shown
in FIG 21 Further, the position preserving neans nmay be inplenented as an
adher i ngsnenbete fittt etheorcoatsuiet afelt echeposi, t trentofertdretsack dridradbered to a
presel ected portion of the apparatus. 5 The soft toner container supported
by the above posht iconsumpitégerVithg treansndmry 49é ta ansipée fedodistered al one,
depending on the structure of the position preserving neans. Generally, a
toner containére §prsul d Pt 6P Efab i B@’bdﬁﬁkéﬂevﬁrteﬁe”t inVention uses means

for allewing the toner centainer to preserve Jts original position
as fér 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 comhination 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 {abeled a for supporting the mouth are holed except for their edge
portions.

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

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

shown in FIG. 17, the hanging portion shown in FIG. 21-1 or 21-2 or
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as great anmount of toner as possible because such a toner cogtgigﬁb i ? can
be efficiently stored or transported ang all ows the user to ar’ ‘gfé eat
nunber of copies with a m ninmum frequency of replacenent. However, should
the toner container be packed with an excessive anount of toner, the
advant ages of the toner replenishing systemof the present invention would
be difficult to achieve. 15 W conducted a series of experinents to
determ ne an anount of toner to be effectively packed in a toner container
when the toner container was conbined with the toner replenishing system
Assune that the packing density of the toner container is produced by

di viding the weigh ) .of t.an packed En fresh toner.sq¥akhgnhg20 by
t he capacityt?%ﬁgfgo§pfﬁgw%dﬂt§F%e??&$hetgyﬁgrinenté shé&ed that when the

packi ng density was Q. 7.ObGilcellad 85 Ssdnb PGS m&ul O heestoabh wui tepkeni shed
froma tonerm%%ﬁ%g? g?,”&ﬁgthef i1°be hard or soft, at all times and |eft

in.the cont a}aQﬁ{ti%H' e i fhe@ sHEDNIAYMARPEAt o kbt pr&houbitdeoniaitedot hdk t he
toner replenishing systemof the present 25 invention is practicable even
with other pagking.densities, i. e., the n MAR 2U 0 a :36 packing density
of 0. 7 g/cm should be regarded as the nost desirable acking density. On
the othey hand, whanet eser ticset efdntatnea kopparieir Bhigwt 269 P! 6g peri od
of time, it is apt to formnmasses. To deternmine the 5 cause of this
occurrence, WEesmﬂduem@dn$weyépﬁﬁeﬂ%ﬁvtgépré§°6¥*aé%ﬁeﬁ?ﬁ%ﬁﬁ§?‘%ktE%Iloms.

Experinment 1 o .
: structure of the posifiion preserving means.

General ly, a toner container should preterab%y be packed with
as great amount of toner as possiblé because such a toner container
10 can be efficiently stored or transported and a{lows the user to obta?n

a great numbe.r of copies with a minimum frequency of replacement-.

However, should the toner container he 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 0.7 g/cm® or less, toner could be stably
replenished from a toner container, whether it be hard or soft, at
all times and left in the container only in a minimum amount. It

should be noted that the toner replenishing system of the present

25 invention is practicable evenwith other backing densities, i.e., the




There were prepared a cylindrical, columar glass bottle having a dianeter
of 63.5 mm a height of 135 rimand a capacity of 10 250 cc arﬂﬁ gnmclpq!z ng
a nouth, and three cubic, soft containe S i npl emented by 100 /U"mthic

fl exi bl e sheets consisting of polyeth ®ene and nyl on. To produce each soft
container, a sack formed by welding the above sheets and a rigid nouth
menber formed of polyethylene and having a dianeter of 14 on were wel ded
together. 15 Each soft contai ner had a square bottom whose one side was 100
an long. The bottle and soft contai ners each were packed, in a nornal
tenperature environnent, with 100 g of color toner available from Ricoh
Co., Ltd. having a relatively low nelting point, i.e., a flow start
tenperature of about 89. The bottle and soft contai ners each 20 were then
seal ed by caggck Speedfdiealdryq. Taifom nBbuel wacteadd asciontisheleswa¥® 'Sucked by
vacuum of 150 nmmHg by use of a nozzle having a length of 60 mmand a

di ameter of SazAWIngldennidzzle was inplemented by a 300 nmesh filter formed
of porous stainless steel. After each soft coTnt ai ner had. been tadg{ usted to
a desired packing dengietgthsy heng EBEFSE%Teiro'rF le% g "SEATH PPN 455, The
packing density of the container U 37 _was t

di vi di ng t he arpoaatresfod shelimeg) ! tb)‘/starP& E%Il%ﬁﬁ% BT hquocﬁastg}rpnﬁg 1é?(eosed by
a cap. To determ ne the vol une of the co e e apes t he
cont ai ned wascagakof ntgt SFCUHIFFFhe"® rceos"g aﬂleﬁg&gﬁa%ﬁgf%&% hmeea]gvel of the
surface of the water tvvas ngaﬂir ed. 5 By the above procedure, the glass
bottl e (sarrpl@‘p&)’”{}ﬁ”tﬁ a® packing density of 0. 4, one soft container

(sanple b) with a . P ctang density of 0. 4, another soft container (sanple
c) with a pac !%4%5—————

There were prepared a cylindrical, columnar glass- bottie

having a diameter of 83.5 mm, a height of 135 mm and a capacity of

10 250 cc and inciuding a mouth, and three ;ubic, soft coﬁ{ainers
implemented by 100 u m thick flexible sheets consisting of
polyethylene and nylon. To produce each soft container, a sack
formed by welding the above sheets and a rigid mouth member formed

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

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

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

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

20 were then sealed by caps. Specifically, air inside each soft
container was sucked by vacuum of 150 mmHg by use of a nozzle having

a length of 60 mm and a diameter of 5 mm. fhe nozzle was implemented
by a 300 mesh filter formed of porous stainless steel. After each
soft container had been adjusted to a desired packing density by the

suction, it was sealed by a cap. The packing density of the container

S
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density of 0. 54 and another soft container (sanple d) with a pacghggﬁp
density of 0. 67 were prepared. How the toner coheres when st dr édiat 40 a
tenperature of 50C was determined with ®ach of the four sanples a- c/. To
determ ne a degree of cohesion, 149 um 74 Almand 45 /1 mnetal neshes
were stacked. 2 g of toner was put on the 149 m nmesh and passed through
the mesh stack for 30 seconds to neasure the anmounts of cohered toner

| eft. The anounts of residual toner each were 15 multiplied by a

presel ected constant, and the ratio of the sumof the resulting products
to the total amount of toner was determned to be the degree of cohesion
M FIG 26 plots the degrees of cohesion determ ned by the above

procedure. As shown the sanples _b-ad, dg Bt oS0Ete COPNt 8l N@ESYClAMS ST 20 the
degr ee of coW@§ﬁ%ﬁef%”§%éﬁbngVﬁpgéivj%(%ut Tegard to the duration of

storage. By %ﬁ@”%&a’inéhem%'s@ésb@% tds8. OF 7§ ad@lemprecatseso liine of otter to
cohere in a short period of tinme and nakes the neasurenent inpossible. The

sof t contai nersWele {Uad tienandap, siHeghtdiy i expandsurduin ngtst orraigeie 25 : 38
0 Q[ AR 2001 Experinent 2 There were prepared three glass bottles

i dentical Wi thstheincdiasse botht ecof | Exper burfiate bf dhd wehrreeasofasucoht ai ner s
identical with the soft containers of Experinment 1. The gl ass bottles and
soft 5 cgntainers eachhwetevpaskeedwict hti)@ ! gsobotbiferlsa®w 'g PadkitAgf density
of 0.4 by the sanme nethod as in Experinment 1. Thereaft r@ﬁg%g t he. sanpl es

were seal ed wddhisapsns Such fwb kRimdsTolostaipresi SRR & & e e

tenperatures of 50, 45 and 40 in order to determne th c%pesionk.
, density of 0.4, another soft container {sample c) wi 5 packing

density of 0.54 and another soft container (sample o) with a packing
density of 0. 67 were prepared. How the toner ccheres when stored at
10 a temperature of 50°C was determined with each of the .four samples
+—d To determine a degree of cohesion, 149 um, 74 pmoand 45 u
m metal meshes were stacked. 2 g of toner was put on the 148 m mesh
and passed through the mesh stack for 30 secconds to measure the amounts
of cohered toner ieft. The amounts of residual toner sach were
i5 multiplied by a preselected constant, and the ratio of the sum of the
resuiting products to the total amount of toner was determined to be

the degree of cohesion (%).
FI1G. 26 plots the degrees of cohesion determined by the above
procedure. As shown, the samples b-d i.e., soft containers cause
a0 +he degree of cohesion to change little without regard to the duration
of storage. By contrast, the glass bottle or sample & causes its
toner to cohere in a short period of time and makes the measurement
impossibie. The soft containers were found to only siightly expand

during storage.




states of toner. The cohesion states were neasured by penetration 10 as
prescribed by JI'S (Japanese Industrial Standards) K-2207, i.e. Bwn .
dropping a needle onto a presel ected adunt of toner after sto$§g“wms%ﬁés
to determine the degree of penetration. The unit of penetration is also
prescribed by JI'S K-2207; a smaller value indicates a | ower degree of
penetration. 15 FIG 27 plots the results of experinents conducted at the
tenperature of 50C. In FIG 27, asterisks and dots correspond to the glass
bottl es and soft containers, respectively. As for the glass bottles, toner
starts cohering on the elapse of 40 hours since the start of the
experinent and coheres far nore noticeably than toner 20 stored in the soft
cont ai ners i% %ggngggr§. This tendency was also found at the tenperatures
of 40C and 45€. ed above, when a glass bottle packed with toner and
seal ed was stored ahea hiegh jreppesatbre; cfl hes boberessedpranes BIMiYh CBher es
with the elapse of tine. This is presumably because when air 25 inside the
gl ass bottle gxpands: duef Egpdriieemi s@ndfcht empeftature, "H9 | qerEs&Ur i si de
the bottle rises because the inner periphery of the bottle is i #enented
by a hard matei abfandntaimeos ahEepd ithBt expahsidAss Al #Wbapﬁeggéher to

cohere. This may occur even with a soft tone tcont inertﬁﬁgnckgsfépands
due to tenperatiirenelsesashi biret Rpset e thd P iUl ¢8pakity that "Eannot “be
absorbed by flexibility. In light of the above,, the K.of. .t hesefd toner
cont ai ner nagf6b4ﬁnb§%ﬂéamﬁﬂF hT%éspngf ﬂgpﬁﬁ%baté@%gr%sgﬂfe adj usti ng
means. Apart fromthis ki

d, of  counter ; expesi-aBt-aldi¥red
determined Cco®#tHEF 3R5° éﬁ?)gagl ‘é'tgfcagﬁumslr%ﬂ;t%nﬁﬁpﬁﬁ] of[%'goener st org(ej in the-

soft 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 dropgping a needle onto a preselected amount of toner after storage
so as to determine the degree of penetration. Theunit of penetration
is also prescribed by JIS K-2207: a smaller value indicates a fower
degree of penetration

15 Fi1G. 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, respectiveily. As for the
glass bottles, toner sfarts coher ing on the elapse of 40 hours since
the start of'thé 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 giass bottle packed with toner and

sealed was stored at a high temperature, the toner sequentially
coheres with the elapse of time. This is presumab |y because when air

25 ‘nside the glass bottle expands due to the rise of temperature,




10 container to cohere despite tenperature elevation. Assune that the soft
toner container has a maximum capacity Qmax, that the toner pdckeldAR nithe
cont ai ner occupies a capacity of G oner*after seali ng, and that air
occupies a capacity Cain in the sealed container. Then, the above
occurrence was successfully obviated when the toner 15 contai ner was packed
with the toner in the followng condition: (Cmax) - ( (Goner) + (Cai r)
} >0. 1 x (Cai r) (1) It is to be noted that the maxi mum capacity of the
toner 20 container refers to a capacity which the container has when
expanded to its maxi num size. The capacity of the toner container can be
easily nmeasured in ternms of a change in the anmount of water in which the
contai ner is subkreThe igapaei tottwhirdhea Hecruoctinpiieser eteirhs Y @t HE  sum of
the capacity of air present between toner particles packed in 25 the

cont ai ner andothes vl Ump ! eferdes pace Wredemetrr igoneid @raRses O B0 M7 @B
This capacity is calculated by subtracting the _capaci tg/ occupi ed Fy t he
toner from theptotian, capatcng theftonpe teeeaheds cont'ar ABY . °°PHE SVEAPHEENY

occupi ed by the toner is calculated by dividin %he vvetiught |e9‘;txto el oner by
the true specidfitctageavionya Grer tHgnt ignefPangs |4et e  IHEUE Y & A 3h T1)° 0. 1
may be regarded as a margin of a space ai hst variation. of pressure
in the toner denrakimer caegifhabre 3(5’”?%%%@?%?Odrbéggﬁyesgét)?tgﬁ?ﬁ pecifically,
the variation of pressure and that of, vo i | ek Lheavaei ation
of tenperature in {%Z‘%ﬂ%g? tcc‘?nhbacivrt?l-ﬁrthaer ggggfﬁ\s;g% ??%m%tﬁhe rule of PVIT

constant 10 where B, M and [T, LeSRectiNGlly deRod @rpILSsS Wdgus volsursansand
absol ute tenfer g“f ﬁF%Y‘#Hcea“gré@sqﬁottiyes)&used in the previously described

experiments age GOASideretkiha JPelRnge tiadusy Steaxidr inbitch |y detiomnived

conditions capable of causing a minimum of toner stored in the soft
10 container to cohere despite temperature eleyation. Assume that the
soft toner container has a maximum capacity Cmax, that the toner
packed in the container cccupies a capacity of Cloner after sealing,
and that air occupies a capacity Gair in the sealed container. Then
the above occurrence was successfully obviated when the toner

i5 container was packed with the toner in the following condition:
(Cmax) ~ [((Ctoner) + (Cair)} > 0.1 x (Cair) (1

|t is to be noted that the maximum capacity of the toner

20 container refers to a capacity which the container has when egpanded
to its maximum size. The capacity of the toner container can be
easiiy measured in terms of a change in the amount of water in which

the container is sunk. The capacity which air occupies refers to the

sum of the capacity of air present betwgen toner particles packed in

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




is constant. Assune that a hernetically sealed glass bottle has a constant
vol une, and that the tenperature and pb§ssure are 15 respec%ﬁge&&g%@@?and
P1 at the tinme of packing and 50C and (maxi mun) at the time of storage.
Then, there holds an equation of P2/P1 = 1.102. Likew se, if the maxi num
tenperature and maxi num pressure are 40C and P3, then there holds an
equation of P3/Pl1 = 1.068. That is, tenperature el evation causes air
inside the toner container 20 to conpress the toner, the pressure rises hy
10% at 50C. Presumably, therefore, the toner is caused to cohere by both
of tenperature elevation and pressure elevation ascribable thereto. On the
ot her hand, the soft toner containers are considered to belong to a system
in which presaug@aaah&yCOnshanﬂat&ﬁéssmbermzﬁﬂtﬁéPd@DPWéyt%ﬁ@P'%%ﬁWainer
effects the toner existing in the container 41 nost when tenperature is
50C, as dete&ﬁhnﬁﬂmbyftMEtmﬁev¢bﬂsh99%ﬂéVe@f‘%Wpé??ﬁﬁnf@ﬁ“#ﬁ%?ef3W§,i f

tenperature i s 20C at the tinme of packing and C (maxi nu at. the tinme
of storage, mhem:ﬁhe0$®me?d@ahuﬁé“”BFeVéﬁ?Bﬂ”??%ﬁgﬁéﬁéfgﬁﬁ'a%%ﬁeﬁ¥%ssure in

the container renmnins 5 const ant over,ghe t emper gﬁgt%ggierence of 30C.
Speci fical | y,of dasianeg White pressere! PS5 Asi'de’the toner container is

constant, and that tenperatur nd vol u Le .8 | 2iang V1 at
the tim® of packin§ H¥d2B0E 5%&%V?jéﬁgx?§hﬁ?9§1 ﬁﬁgpééﬁg%%?%gfgrage, t hen

there holds an equation_of  V2/Vl = 1. 102 Jt foll.0us. that,idodthenarol ume 10
of the containéP>ihel% i T8 Evigﬁ{&is about "1710 times the vol ume of air

existing in thsecr? eﬂ)tl%i%e{e’mpgp%rQreeéw%u;ri%n.el &yat i fQkaasgrifeakiréat tan of
tenperature et’évation has no influence on the toner and prevents the toner

from coheri ngpre-gggrreegﬁ ﬁwattmvd/l@tné'%s@:filiﬁb%é-tb nEé uaeichti on bﬁ@empe‘:rature

in the toner container are derived from the rule of PV/T = constant

10 where P, 'V and T respectively denote pressure, volume, and absolute

temperature. The giass bottles used in the previously described

exper iments are considered to belong to a system in which volume )

is constant. Assume that a hermetically sealed glass bottle nas 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 =1.063.

That is, temperature eievation causes air inside the toner container

20 to compress the toner; the pressurer ises by 10% at 50°C. Presumably,

therefore, the toner is caused to cohere by both of temperature.

elevation and pressure elevation ascribablé thereto.
On the other hand, the soft toner containers are considered

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

25 inside the toner container effects the toner existing in the container




L]

relation (1) refers to 1/10. 15 Further, it was experinentall 3ﬁ§§2ﬂgped
that the present invention was closely,related to the |owt riat

fixing ability of toner that is the internal thermal characteristic of
toner. For exanple, assunme toner having a flow start tenperature at which
the toner nmelts or softens is as |ow as about 85C, i.e., toner with a 20
| ow tenperature fixing ability. The degree of cohesion of this kind of
toner was found to depend on the kind of a toner container nore than the
degree of cohesion of other toner and coheres nore easi |ly. By contrast,
toner having a flow start tenperature of 105C or above depended on the
kind of a toner container little. This difference 25 presunagby relates to

the fact thatrosoréenvierherttow isdvder as dgeeetm nad i the PreL Ysdy starg U ti |
tx\ i!.4U~ 42 fixing ability coheres nore easilﬁx}Qﬁ qgher oner . The
toner contai rRXPEHIMTE: prE&ERTe PnvEreMBR TRy ° 48 6P¢ & 9“?|Wﬁc’Jﬁct6W%r

applicable to an_el ectrophotographic. i mage_fornn rogess e..g. a
one- i ngr edi ert"% JBE SFEERb ?g(négédf 't o?ysmra Hor o g e se PS¢ or

pe toner whi ch i's ~nmagne
nonmagnetic. The toner. consists of e g._ . StYLene.residlin.PolHesker resin
or sin lar BiMd&PT%esi i and 4 £ %?‘?nndggéé%t with or without the addition

of a chagge contiol: agept and abliar, addititesnc. 88 for. a gneitnanedi ent

type mag etic toner, errite- or magnetite-based nagnetic material is

addi tionally Qs%q’ﬁqing FRLt bUbdsure @l ofsiideegR {oiefeddneninddl ackodsanet, aayan
toner, magenta toner and vyellow toner each are stored in a particular

toner contai ngfat Th@erstize &id selimet fneregent alaigrX anrddt\eatarbaritimef toner

"to be stored
of packing and 50°C and V2 (maximum) at the time.of storage, then there
holds an equation of V2/Vi = 1.102. It follows that {f the volume

10 of the container where air is ab§ent 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 C. 1 included in the
relation (1) refers to 1/10.

15 Further, it was experimentaliy determined that the present.
invention was c¢losely related to the low—temperature fixing ability
of toner that is the internal thermal characteristic of toner. For
example, assume toner having a flow start temperature at which the
toner melts or softens is as low as about 85°C, i.e., toner with a

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

depended on the kind of a toner container Little., This difference

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




in each container are suitabl y adjusted in matching relation g fhe s3kj nd

H - (gng TR {l«
of an inmage form ng process. The toner may be usual black t r'or col or
toner. A one- ingredient type toner c@annot satisfactorily develop a |atent

image if it is attracted by the developing roller of the devel oping
section nore than or |ess than necessany...this.ki.nd,f- toner therefore
shoul d pref é'r*éb’lgyaFlh\/'écyac?hreﬂéessnﬁjggi %?c }éra% ty rrancg)gi r;g from1.55 to 1.75.

A two-ingredi ent Loshaw gr +RE BF £2.aBl Yy havienanl ster speck fic gravity
of 1.1 to 1.3. V%gﬁg%fé%'g? %&th thTe abgve true specific gravity is packed

in the toner. contajner.of .tdeadkesenbotiotegnddron, imate raphdigy SFAKS in the
container with a mninmum of air existing therein. This successfully
reduces the capacj by.-ofetbe seantyakner aangd-tfmedf oret tfe T1% eV o<t h

contai ner. Toner applicable to the toner contai ner of the pr esent

i nvention has:Ac¥0l bBoieanepart | thetsiezecof | 4507 g €o £3YOPNG R
preferably 5.0 umto 0.9 um Particle sizes Iless than.4 Q um W‘?-Urjl d. bring
about probl epsiyiertémagei t pansferar higdand e6f aAF fgSEpes 25571 8l 'ow ng

devel opment. Particle sizes greater than 12.0 u m I kgitt.difficult
to maintain ¥hehougsdleurddiniof ant FHAGE ‘ﬁ?’éﬁ?’?ﬁa?”“\%ﬁgh"qgé ini tion images,

the vo | une nean part i ¢ | es s i, ze of faner shoy | d :spreferably be 9.0
yum or | ess. A5 Speci?f i ¥DarFiE &8s S rg?‘rnggﬁti ons of toner applicable to

the present invention are as.dal! qus. i LONgsyMibh. A ValMEE Mean. panticle
size of 7.5 u the nunber of fine particles of 4.0 umor P
color image formation, black toner, c¢yan toner, magenta toner and

yeliow toner each are stored in a particular toner container. The
size of such toner 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 be usual black

torer or Ccolor toner.

A one—ingredient type toner cannot satisfactorily develoo a
fatent image iT it is atiracted by the developing roller of the
developing section more than or less than necessary. This kind o
toner theretore should preferably have a true specific gravity
ranging from 1.55 to 1.75. A two—ingredient type toner shoulid
prefarably have a true specific gravity of 1.1 to 1.3.

When toner with the above true specific gravity is packed in
the toner container of the present invention, it rapidly sinks in the
container with a minimum of air existing therein. This successfully
reduces the capacity of the container and therefore tﬁe 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 3.0 umto0. 5 um Particile s{zgs less than 4. 0 umwould

bring about problems in image %fransferring and cleaning steps




below is 18 % of the total number of particles while the weight of . tough
particles of 7. 0 u mor above i s 1. 5 %of the total annunBﬁlﬁ?ﬁi%B
toner with a volune nmean particle size o 9.0 um the nunber of fine
particles of 4.0 umor belowis 15% of the total nunber of particles while
t he wei ght of rough particles of 7.0 pmor above is 2.0 % of the total

wei ght. The nunber of particles and wei ght nean particle size were
measured by using Coulter TA-2 available from Coulter. 15 A nethod of
packi ng the toner container of the present invention with toner will be
descri bed hereinafter. The nethod nmay basically be any one of conventional
nmet hods i ncl udi ng one taught in Japanese Patent Laid-Qpen Publication No.
8- 334968 and fwil | dwilbe deveil efdeptdesort beld wizds pefdeerdant's Bl gm vl idas

shown, a toner 20 packing tube 61 and an a i r suction tube 62 ar e

respect i vel y riahsertt & f i patto te wig | 0 kR iGulie besestf o REEN HMaseni®er 1. The
menber 61 with the tubes 61 and 62 has been fitted i.n tge mout h 13 of the
toner cont ai eeh deBUbdéauertasy, HenopE "ET RN ufed 4R 24 TOREFTBACki ng
machi ne and a suction p 64 are connected to the tubes 61 and 62,
respectiveIyﬁ”?@eﬂaﬂytﬁigvgoHGTPf§ﬁfsthe suction punp 64 is operated to

pack the_toner n{ t.1'DUUte, |, . 44 cqoatal.ner, withtener. By
sucking &ir out of %]pﬁé‘@ocn %ﬁtﬁéyevﬁ‘fzﬁ %'(ﬁgplbsul}(]:t?on pur?p éafw It Is possible

to Stably ?”qi%egéﬁk tR@&En{ﬂﬁna&QQEahﬂQBwMﬁthnHQH@FuM&ﬁhQUEI@ﬂym§£ﬁce
occurring in e"container. In the case of the hard toner container, the

toner fromthe 5 NORPES o6F gr QRS dHat QurdleF FXF Slel pigtii Bl ddhef cont aimer . As a
reesul t, air
below is 18 % of the total number of particles while the weight of
rough particles of 7.0 umor above is 1.3% of the.tota1 amount. In
10 toner with a volume mean particie size of 9.0 um, the number of fine
particles of 4.0 pumor below is 15 % of the total number of particies
while the weight of rough particles of 7.0 um or above is 2.0 % of
the total weight. The number of particies and weight mean particle
size were measured by using Coulter TA-2 available from Coulter.
i5 A method of packing the toner container of the present
invention with toner will be described hereinafter. The method may
basically be any one of conventiona! 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 81. The member 61 with the
tubes 61 and 62 has been fitted in the mouth 13 of the toner container.
Subsequently, a hopper 63 included in a toner packing machine and a

suction pump 64 are connected to the tubes 51 and B2, respectively

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




exi sts between toner particles and prevents themfromrapidly,si I’;lh({r@gj‘l?i}{g‘g"
This is apt to increase the packing ting,and contam nate the fher ™ "’I“F(e
soft toner container is free fromthis problembecause it is substantially
evacuat ed before packing. Mreover, even when the 10 toner dropping from

t he hopper 63 stops the inlet of the soft toner container, pressure can be
applied to the toner via the flexible sack so as to |oosen the toner. It
follows that while the hard container needs suction at the tine of

packi ng, the soft container can be packed wth a sufficient anount of
toner without any suction. In any case, 15 the toner container packed with
the toner is sealed by some nethod,  as stated egrl i er. Exanples of the
present i nverrangai Wil Vi Yetesscr iBeauckhisEa inattteP” &PE IFO0GH ﬁe‘ﬁl'%oﬂ?“r“ot limt
the present invention at al |. A Exanple 1 pertains tp the conbination of
the bl ow typesUcdhet BHPr 8%1 ehi A ﬁ@sng‘fgtee o?tat%rlué %?dgsdéa’ﬂfeliyn\f’éiﬁ%i # and t he
hard toner container including.t.he nmouth proyi Wt he_ti.ght contact
enhanci ng mecHAanPsM" E)'(Q’nﬁf”éerlgb‘%hﬁyésathg?gﬁhééﬂgg'i’ﬁ% r'np%)hr?po%'{rt%ép?r‘ sendi ng

neans is operated {Ne.[esulting, SLLPAMAAL Aok aGkialY (g8 Hegsyioner Lo

a destination, and en the packing density 25 of the container is 0.7

g/cm or less b 0o Lesidtal i ONetnA8oRs' ndl R s T cbaibealeft in
t he cont gi nerhoﬁlﬁsgt?h%naeyr‘%g olf ?jéal I \?ery lintsg iparti C?JI a;Ty srr%l Ir.e FI G a29 shows

a specific argangemeniedOfoneX@erticngs EXxappd@nis thAsfsdhown, d hei radinangenment
i ncludes the nozzle 11 shown in FIGS. 3-1 5 and 3-2. The toner outl et

portion 16 of riiheinepzle licrkase aheimekier dimmehercootant nate ahd t@nehi ckness
of 0.5 ran. The air inlet portion
The soft toner container is free from this problem because it is
substantially evacuated before packing. Méreover, even when the
10 toner dropping from the hopper 63 stops the inlet of the soft toner
coﬁtainer, pressure can be applied to the toner via the flexible sack
so as to loosen the toner. |t foliows 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 sucticn. In any case
i5 the toner container packed with the toner is ssaled by some method
as stated earlier.
Examples of +the present inveation will be described
hereinafter although they do not !imit the present invention at all.
Example 1 pertains to the combination of the blow type toner
20 replenishing system of the present invention and the bard 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

28 of the container is 0.7 g/cm’ or less, the amount of residual toner




18 is spaced fromthe toner outlet portion 16 by a gap of 1 @q@u 2§ﬁ a
t hi ckness of 0.5 rrmand an outside diageter of 9 nm The tonér Hﬁ% ut 12
is formed of EPDMto be flexi bly defornable and provided 10 with an i nside
dianeter of 7 nm 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 | ong and
provided with a difference in level or height of 300 mMm between its
opposite ends. The other end of the toner conduit 12 is fixed in place
above a beaker 66 set on an 15 el ectronic bal ance 65 (FA-2000 (trade nane)
available fromA & D). The air punp 10 is air-tightly connected to one end
of . the ai r_ inlet_portion 18 by a fl exihl [, N i:nsi di anet er
of 5 mm and o?%gﬁfgfrEﬁ o H%Mgriaﬁ%ﬁ%ﬁﬁgfguagén%ﬁ%fgngﬂvggﬁE%gg

di aphragm punp Eﬁth aflowrate of 1. 5 1/mn. (SR-01 (trade nane)

avai |l abl e fron1£' Shinnei Electric). Atiner, not shown, i s connected to

the a i r punp 1043 ofgdeiowkQ SQNLFOL ab NehodHER FONe AL R exadlieof
suction. The toner container 2 packed with toner is positioned with its

mout h  f aci ngdonwwar ehcaned LepnRant e iudet heenezzl € 111shodhe nnPLash has an
outlet wi th a dianmeter of 14 mm and has a tubular body with an inside 25
di anet ers of 2&dnim2andite deptrhowf! el Gomn @bobefttre outzlleti! Rasethanei 6 ~; ghb5
LLB sponge forned with two slits and having a thickness of 10 nmand a

di anet er of 20 ammtdrsofif medaidatihd chmasshohdSawher B Bor tiRéet mesE i on

peri phery of the nmouth to play the role of the ti%ht cont act enhanci ng
nmeans. The tw® &b drased fremsiet tengehowtifer Pt | ehd Pcehefamet ah ™nyle 5 of

about 90 degrees, and each is 12 nm | ong. The nozzle is inserted into
t he tone Cogth(ﬁsn%lth'QCKHeéstqfeO. 5 mm and an o%tm e diname er 0%39 mim. ?ﬁe toner

conduit 12 is formed of EPDM to be flexibly deformable and provided

10 with an inside diameter of 7 mm.  The toner conduit 12 is air-tightly
co.nnected to the‘ end of the toner outlet pertien 168, 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 bheaker 66 set on an

15 electronic balance 65 (FA-2000 (trade name) avaiiable from A & D).
The air pump 10 is air—tightiy 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 2 flow rate of 1.5 I/min. (SR-01 (trade name) available from

20 Shinmei Electric). A timer, not shown, is connected to the air pump
10 in order to control the duration and interval of suction. The

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

25 diameter of 22 mm and a depth of 10 mm above the outiet. Urethane




sponge such that the hole 15 of the air inlet portion 18 is positioned in
the container 2. The toner container 2 shas a hard col umar onfil gup@pi on
formed of dense pol yet hyl ene and having a thickness of 10 1 nﬁﬁ} n-outsi de
di aneter of 65 mmand a capacity of 210 cc. In the above condition, the air
punp 10 is operated to deliver the toner fromthe toner container 2 to the
beaker 66 until toner delivery fromthe container 2 ends. The wei ght of
toner transferred to the beaker 66 was neasured by the bal ance 60 in order
to determ ne 15 the anount of residual toner left in the toner container 2.
It is to be noted that the air punp 10 was intermttently driven for 1
second at the intervals o secaonds, » specifLeally,st r.e

pr epar ed fivépP@ﬁ%SOE%% gfﬁé?@o q‘F%§%§% %68 ygﬁg¢yﬁgsééﬁkﬂggﬁﬁgﬁ§fﬁies

(g/cm) of 0.,4, 0. Bf 2 ol i D ideed 20 0::880G, On-adfONES 1¥eghd NhEQduced
i nto each contal ner by use of a spoon via a funnel inserted into the

outlet of the containNes «ife md B tAIRYNh0fo IEQITEHhE 6i cAljcant 26 dhamBiw@l |y
vi brating thgx%oﬁﬁo%lof th@ contaiﬁer 2 wwth a netal rod. The above toner

consi sted of foskn paktdvwel £5t6ankai dichgah Aheragnetd cemtat ext ah ahgpd ement ed
by ion oxide and a polarity control 47 0 0 MAR 2. BO. agent, and an

addi tivesappldrednte thedautes, sutfacesiofl2the ipapticles. This kind of
toner is extensively used with a laser printer PC-LASER SP-10 avail able
from Ri coh Co., LtdiheThezzdxpel iigentsedestrinbedhaitherefépattet 0B 29 was
5 conducted with each of the above toner containers 2. The toner.

contai ners 2 emckesere tbankbn hpth 19 iofddeiai reldd At 6P hgYT Yoht 8PS Brid"Yerti cal
directions and then connected to the nozzle 11.

in the container 2. The foner container 2 _has a hard columnar
configuration formed of dense polyethylene and_having a tHickness of
10 1 mm an outside diameter of 65 mm and a capacity of 210 cc.

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

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

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

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

The above toner consisted of resin particles containing a

925 magnetic material implemented by ion oxide and a polarity control




The experinental results proved that even when the toner coqiaiggg,gwgnd
bal ance 65 were |ocated at renote positipns with a 10 difference”irfilevel
of 300 mm toner could be delivered fromthe container 2 to the position
above the balance 65 via the f | ex i b1l e toner conduit. As FIG 30

i ndi cates, when the packing density of the toner container 2 exceeds 0.7
g/cnB, the anount of residual toner left in 15 the toner container 2 at
the end of delivery increases. It will therefore be seen that if the
packi ng density is 0.7 g/cnB or less, the toner can be stably delivered to
t he devel oping section 1, FIG 1, and the anmount of residual toner can be
mnimzed or practically reduced to zero. This frees tpﬁquseQ‘fﬁonneedless
expenses. | n FELE. 200 8029 He VArfeaht & bt theidiai { orerappeat 16 be

subst anti al cayse  t are coppared wth h r&act i t he
amount of rg_ﬂa Wdfaﬂg¥“%aﬁs e rﬁff%@?”?ﬁhﬁ%ﬁbaﬁ%?géPatﬁeEﬁgpggﬁgginer 2

is tapered, as,state r eV .y, Hai s (wgs confirmed by experinents.
Exanple 2 is ﬁ%éﬁt?ﬁ%ﬁagﬁigtﬁﬂgf %ﬁth'Exaane 1, but uses the 25 conbined

bl ow and suction typg t.QperiJep! eRishbog syt adrbrgludi-agF48  pheysuction
punmp. FIG 31 shows a specific arrangenent used to conduct experinents

with Exagpl e 2ndAstshowe, 4@ sHCEHORLPOS ttopér ddneaMane punprta0tokdG 8,
was connected to the end of one toner conduit of Exanple 1 while the
del i very portc®if:at e spargacBOwavas sbakumected ites 5nt beshobhdrorti omrera icamdui t .
The beaker 66 was positioned be | ow-the end of the toner conduit

ext endi ng forvartthea delir yeripnpoard bfiert kenyreipd 30. thermezing ght of toner

‘coll ected in the beaker 66 was neasured by the electronic bal ance 65. The
3 /Imfilter 26 haviteg eapeli avetelr repults proved that_even when the toner

container 2 and balance 635 were located at remote positions with a
10 difference in level of 300 mm, toner couid be delivered from tbg
conta{ner 2 to the position above the batance 65 via the flexible toner
conduit.
As FI1G. 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 section 1, FIG
1, and the amount of residual toner can be minimized or practically
reduced to zero. This frees the user fromneediess expenses. InFIG
20 30, the amounts of residual toner appear to be substantial because
they are compared with each other. In practice, the amount of
residual toner can be further reduced if, e.g., the container 2 s
tapered, as stated previously. This was confirmed by experiments.
Example 2 is identical in object with Example 1, but uses the

25 combined biow and suction type toner replenishing system inciuding




mnm was adhered to the bottom of the toner container 2 as the pressure 10
adj usting neans. As for the rest of thesgonditions, Exanple 2 {s4AR ¢eniti cal
with Exanple 1. Specifically, the Mono punp 30 was intermttently driven
for 1 second at the intervals of 5 seconds until the toner de | i very
from the toner container 2 ended. Then, the anmpbunt of residual toner | eft
15 in the toner container 2 was cal cul ated. The experinent showed that the
conbi ned bl ow and suction type toner replenishing systemwas effective. As
FIG 32 indicates, when the packing density of the toner container 2
decreases below 0.7 g/cmi, the anpbunt of residual toner sharply decreases

20 Exanp | e 3. §gr¢]a%nt P&@A WERH EBXampods & %Hgécfegtaﬁmgerheﬁt used sof t

t oner contal ner. e soft toner contal ner ad a sack II’Tp enent ed) by 0. 1

mrn thick shegha,foLupd .%npsokvyax ybane and AgydiRhn, @Bds@tTeNtda or 4 ubu |
ar body formed of polyethylene. The toner out | et of the sack mas wel ded

to the outer pernidbeiypah, Fhe. BPUER .corBedtkBto3Beshavs drirettibiconghape of

t he above soft toner container 49 0 LI MAR 20U 2 As shown, the toner

cont ai ner 2 h#fsEaenipeetianiguleathedoot tiorr gipped of 10 enmanicodY vk sidionadcdey @and 80 mm
| aterally and has its sides inclined by an angl e of about 60 degrees

rel ativesto tthe sweetitwnesofconthke thouths. bedRhe GCorrer peot anavere Rwi eldG nr n

hi gh and provided with a capacity of 5 about 700 cc. The toner container 2
is fol dabl e af thretport emndant exiwiddablfervépe ideal Yoy varort e Henperrs3®f two

sides. Mire s eC|f|caII t he sgck of the tgger contalner 2 was roduced
by wel ding th Eea@b%\to? 605" ShbEEed Johthh&eHe BR dficanifst ¢ Baths he

expected cublo shape. The, LLLL1napor 1 @n,of 108 abuLb o1, J0.Lunyl gy body
mm was adhered to the bottom of the toner container 2 as the pressure

10 adjusting means. As for the rest of the conditions, Example 2 is
i.dentical with Example 1.

Specifically, the Mono pump 30 was intermittentiy driven for
1 second at the intervals of 5 seconds until the toner delivery from
the toner container 2 ended. Then, the amount of residual toner ieft

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

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

25 F|G. 33 shows the cubic shape of the above soft toner container




a dianeter of 14 an. The mating portion of the nouth is inplenented  as

10 mm | ong bore having an inside di amet& of 22 mm. Urethane § Bpdagelliti
(EVERLI TE ST (trade nane) available from Bridgestone Corp.) wth a 25 u:m
t hi ck polyethylene terephtha | ate filmadhered thereto 15 is fitted on the
wal | of the above bore by a two-sided adhesive tape (5000N (trade nane)
available from N tto Denko Corp,). The urethane sponge is 10 nmthick and
provided with a circular shape having a dianeter of 22 an. Two 12 mm | ong
slits are fornmed in the urethane sponge and intersect each other at the
center at an angle of about 20 90 degrees. Six toner containers 2 were

respectively jpackedsw the koA comppRhicable 4 0e-atdasesr Botidt &7zeBG IASER
SP-10 avai table fromRi coh Co. Ltd. to packing densities of 0. 4, 0. 5,

0. 6, 0. 7, Gm Brandudinald)y ahesqueat ilvetna! | FhedpaeKi g sdensiiby! ingdpryoduced
by dividing the anount 25 of toner packed in the toner container 2 by the
maxi mum vol ure éeghe R z@oub®B0UdeetegP, rellft Mle (WUltheofedthen edntiad mert2. A high
packing density is difficult to achieve wth the soft toner container 2
because vi br dhedrereamnrotta beereddisl Y30 impagh edd pravideghti tbfa chbasita &, 000
mesh filter formed of porous stainless steel was fitted on the end of the
nozzl e 14 t habowas’®0°s mif'¢ tOARY SRAtHAG 2 dsi TP & 2bfths BRitoTha s oner
container 2 was packed with the toner whi %e bei ng subjected to vacuum of

150 mHg vi a PREP 1051 CR1!Y Pt g kT Felt €dOuf t1Ht he sane arrangenent
and nethod as in %gg})l%%clﬁ.;raqq ab,gwee experi n&gt tghowedn% hat t?”&rs coul d

-be delivered even m't he® 'sdf t “1onér container 3 8 a presel'ect ed

renote pOSitié%gduég% by welding the edges of four sheets sgch that the container
2 had the expected cubic shape. The fitting p;rtion of the mouth or
10 tubular body formed of polyethyleneris formed with a passage having
| a diameter of 14 om. The mating porticen of the mouth is implemented
as a 10 mm long bere having an inside diameter of 22 mm.  Urethane
sponge (EVERLITE ST (trade name) available from Bridgestone Corp. )}
with a 25 um thick polyethylene terephthaiate film adhered thereto
15 is fitted on the wall of the above bore by a two—sided adhesive tape
(5000N (trade name) available from Nitto Denko Corp.). The urethans
sponge is 10 mm thick and provided with a circuIa; shapé having a
diameter of 22 mm. Two 12 mm iong siits are formed in the urethane
sponge and intersect each other at the center at an angle of about

20 80 degrees.
Six toner containers 2 were respectively packed with toner
applicable to a laser printer PC~LASER SP-10 available from Ricoh Co
ltd. to packing densities of 0.4, 0.5 0.6, 0.7, 0.8 and 0.9,
respectively., The packing density is produced by dividing the amount

25 of toner packed in the toner container 2Aby the maximum volume {cc)




F 1 G 34 indicates, when the packing density exceeded 0. 7, the anpunt of
res i dua | toner to be | eft i n the teper container 2 shaﬁbql ym

i ncreased. The toner container 2 sequentially reduced in size toward the
nmouth was successful to noticeably reduce the anmobunt of residual toner. 15
Exanple 4 is concerned with a condition in which the toner is stored in
the toner container 2. The toner container 2 used in Exanple 3 was al so
used in Exanple 4. Toner was |left in a 20C environnent for 100 hours.
Subsequently, 300 g of the toner was filled in the toner container 2 in a
20C environment. Finally, a 20 polyethylene and nylon m xture identical

w th the mter gl LR NG, 1heasaek oliileqtongy coglaiiner: 2ouas, wel ded to
the toner outTet of e container 21n o er to seal the toner outlet.

whether or nop ! . LBRELoRoN'BHASHe? SBLEAICH INE AI SYhAUSLY SLaled
relation (1) was determ ned. 25 Because CMaXx was cc and because the

toner had a trr\(lrj{%r§é-d 0 GPim8trof?+nkR, ZQ]-@?OOOSH@Q’} |f1fte|r oAbt YpRbud. 2,
Ctoner was (30 1. 2) = 250 cc. Cai r was determned to be 409 cc by

t he previousl ytshated sies ]h@:ds By teswpsthd whd rf sechovaleues Hhar vwresvel ati on
(1), there was obtained: 5 700 - (250 + 409) =41 > 0. 1 x 409 = 40. 9 The
above toper cantlannendtheref oretsabi sfimed fhetpedratérgn indd 2Afasegackhe t oner
contai ner 2 packed with the toner had been 10 stored for 10 days in a 50C
envi ronment , thi tondrenwaght é¢<é>ﬁt0mtsut=m€0t§ée‘ﬂq Mecwlegpte S8f méghesd 6he The
toner was found to be free from_cohesion. anple 5 proves the effgct

achi evabl e wi pezzlge! b gﬁlﬂlscgﬁf Sdffected with the same arrangement and metho

as in Example 1.

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

was determined.

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




enhanci ng nmechanismfitted i n the mouth of the toner container 2. Two 15
sanples [I] and [I 1] of the nmechani smyere prepared which werfed MAR 7817
respectively representative of poor contact and tight contact.
Specifically, in the sanple [I], open cell, ester-based urethane sponge
(EVERLITE ST) highly perneable to air was fitted in the nmouth. |In the
sanple [I1], a 25 umthick polyethylene terephthalate film 20 sheet was
adhered to the above urethane sponge, and then the sponge was fitted in
the mouth. The f i | mdoes not al | owair to pass therethrough. The

ur et hane sponge included in each of the sanples [I] and [I I'] had a

di ameter of 22 and a . k Sq of 10 d f t htw 1 2
i Eor it av' RN othqﬁHar Warmiﬁg cent e)r %g‘eperp&a

m m wi de sl it nt'sr §6tt'i ﬁ’eac eﬂdlcdiarly to

each other. 2@:bimfheli’ toRod 489 I LONCT, COMAIDL DleaPXBIRLE 351G 33,

was al so use anple 5. The rence ist I n Exanple the 3um

filter or prs%%@c‘ft%t@ﬁkL&%Eh”&l@@é%rzﬁqeh%ﬂa{’cgo@ dh anelet Rf dk TR nas
adhered to the bottom of the toner container 26. The sponge 20 was affi xed

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
Yel |ow mvail abl e froom-Rz8Sah+CGma) , = 141d> Thext4lver 409 delivered fromthe
toner container 2 by the conbi ned bl ow and suction system For neasurenent,
t he arrangenment of Exanple 2 was al so used. 10 The nozzle 11 was inserted
into the toner container via the slits 12 of the sponge 20 such that the
hol e 15 of the air Thsl ebovsofenegncestainas ospidronastiish ehéheortlather 2.
Subsequently, ,air was sent for 1 second wh i | e the punp was driven for 1
second. The résu | t i ng anount of toner delivered fromthe toner

container 2 was rreaf‘fytr ed h%ytoner container 2 packed with the toner had been

16 stored for 10 days in a 50"{} 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 1ight centact

enhancing mechanism fitted in the mouth of the toner container 2.  Two

15 sampies [I] and [il] of the mechanism were prepared which were

respectively representative of poor contact and tight contact.

Specifically, in the sample [1], open cell, ester—based urethane

sponge (EVERLITE ST) highly permeable to air was fitted in the mouth,

tn the sample (11, a 25 gm 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 aliow air to pass

therethrough. The urethane sponge included in each of the samples

(1] and {111 had a diameter of 22 mm and a thickness of 10 mm and was

formed with two 12 mmwide siits intersecting each other at the center

(R
[}

perpendicularly to each other.




15 el ectronic balance. FIGS. 35 and 36 respectively plot experinental
results obtained with the sanples [I] amgd [I1]. In FIGS. 35 gmﬁ%&ﬁ%ZQQMe
ordinate indicates the ampunt of toner delivered for a unit drive tine of
the punp while the abscissa indicates the anbunt 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 | e and | eaves
about 3. 5g of toner therein at the end. On the other hand, as FIG 36

i ndicates, the toner is constantly delivered from the sanple [I1] by about
0.6 g for a second and left little at the end (substantially zero gram.

25 As FIG 35 indicgﬁe§bn&hgm%%qgérQﬁléveryeg#th%gsafga QST%4LS$%EQ[he

noticeably varies and causes a great a
toner contai ngf,..BY oMy agts¢.38,5 G i ndicat es, e foner.. delivery
fromthe sanple || 15]c i 5t able %ndgééﬁgés'nakgnamﬁﬁ%usmttg? tcﬁlnﬁérf'EEBOr Be left

in the toner contalNaljudt iRgtR&nSAPLE Ing aldiant N OPEN 66 Jas! adreSBgNGE 20
failed to enhance tight contact between the nozzle 11 and the toner

contai ner ; i kagthotvhienftie eonRtaideriwas26emvedbrambhe s nezzke 11,
contam nation ascribable to the toner was found in the portion around the

sponge 28. | o themsatipbe a[twods ldedtdtbies panger2EatoN hivat he (ki 4mmprievent ed
air fromleaking and thereby enhanced tight contact 10 between the nozzle
11 and t he t diekocempal nerfhe tbher pontdioar &0owrsdpddied vSporif® mvas tomee from
contam nation. In summary, in accordance with the present invention, a
toner cont ai Bgre and! evddl elieny cadticebfocahtte flhedbyed airedoliveirnd an
image formng apparatus, saving a | imted space avai lable in the

appar at us. 15"y teloNToRYIAd AR BePk tABISPTP Bideh| whatr sectine #estemopi ng

section
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 batance, FIGS. 35 and 36 respectively plot éxpgrimentai
results obtained with the samples [1] ana [11]. inFIGS. 35 and 36,
the ordinate indicates the amount of toner delivered for a unit drive
time of the pump while the abscissa indicates the amount of residual
toner left in the toner container. As FIG. 35 indicates, the toner

20 delivery from the sample [|] for a second is sometimes zero and not
stable and leaves about 3. 5g of toner therein at the end. On the other
hand, as FIG. 36 indicates, the toner is constantly delivered from
the sampie [11] by about 0.6 g for a second and left little at the
end (substantially zero gram).

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




at all times and is left in the toner container only in a m ni num of
amount. Various nodifications will becong possible for thos? skihberayin
the art after receiving the teachings of the present disclosute 20" W thout
departing fromthe scope thereof. 54 p 1 A toner container for an e |
ectrophot ographic i mage form ng apparatus, conprising: a sack forned of a
flexible material; a toner outlet for discharging toner; and a mating
portion for allowing said toner outlet to nate with an elongate matter and
remain in a mating position; said sack being deformable in accordance with
an air pressure to thereby vary a capacity thereof. 2 A toner container as
clainmed in cl g%@ Jéag\/w-:-rvg;pest hgd flexible material is about 20 umto about
200 um t hi ck. 3 A foner “cont alMefUa% @l &isTe TNl fenerwherhsi heftheén

fl exi bl e mategj ri resin film 4 oner container as clainmed in
claim1 wher e;&}lﬁ@ggiﬁgmfg?\ag?]egml t “¥0h ?ﬁ’sé%éa{%tuel?ul”& 'BeEy itheltedieng a

connecting pogdiieR:y L, cRANGEL I N aj er_outlet to an openi ng forned
in said sack 55 and sald matiErjlg gfolf]t!%ﬁ%g@eAar}do%aéjrse%(?HT‘éﬁ'ﬁ%rF °4stofFai ned in

claim4 wheretfiba Mahlin o' t5aidesack,adi Of pithg ap ?e“gi oLflon of ¢l d
t ubul ar body extending froman end of said connectin Eortl oR°T §
subst ant bal | ysppanzal 2®Fatied aneohde Paihi phaky-Obe8Aid GRNAGEL NG ROLTI on.
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 spenge 20.  In the sampie [I]], the sponge 20 with
thefilmpreventedairfromleakingandtherebyenhancedtightcontact
10 between the nozzle 11 and the toner container; the portion around the
sponge was free from contamination
{n summary, in accordance with the present invention, a tcner
container and a developing section can be freely laid out in an image
forming apparatus, saving a |imited space avalilable in the apparatus.
15 Further, toner can be stably replenished to the developing section
at all times and is left in the toner container oh?&jin 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.




6 A toner container as clainmed in claim4 wherein said mating portion of
sai d tubul ar body has an inside dianeter greater than an |nS|de¢dLg ter
of said connecting portion. 7 A toners4ontainer as clainedf# Ergi
wherein said connecting portion has a ship-like section. 8 A toner
container as clainmed in claim4 further conprising a flange extending
radially outward froma g y position between said mating portion and said
connecting portion substantially in parallel to a section of said tubular
body. 9 A toner container as clainmed in claim4 wherein said nmating
portion and said connecting portion are separable fromeach other. 10 A
toner container as clained in claim1 further conprising a bottomand a
side wall connecting said bottomand said toner outlet and including
reduced structure sequentially reduced in size toward said toner outlet.
11 A toner contalner as cl ained yp claim 10 mhereln a surface _of said side
wal | formng sai'd 4 EBRRCETP SRR N & e hbIRnRERE 28 At | TRee T ™ansect i on of
sai d tubular ng% bg an .an | e of about 45 degrees to about 90 degrees. 56
B M naill PBHer 'Cont ai ner as clained in claimi10 wherein said
botton1has four sid Least iydes formng said side wal
bei ng inclined relgggng%% dﬁiecfv%nQL "%g?ﬂ%tubular bodg by less than 90

degrees. 13 A topnel, PN AIBEIFoASd GlcBh Bl fofel-ai N0 further

amating portion for allowing said toner ocutlet 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 theresof.

2 A toner cont;iner as claimed in claim 1 wherein the
flexibie material is about 20 um to about 200 um thick.

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

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

for connecting said toner outlet to an opening formed in said sack




conprising pressure adjusting means provided on one of said bottom and
said side wall. 14 A toner container for anelectrophotograpq%g amaqgh
formng apparatus, conprising: a satk fornmed of a flexible mateérial;

toner outlet inplenented by a tubular body for discharging toner; and a
mating portion for allowi ng said toner outlet to mate with an el ongate
matter and remain in a mating position; said sack being packed with toner
and deformable in accordance with an air pressure to thereby vary a
capacity thereof. 15 A toner container as clainmed in claim214 wherein said
toner outlet is sealed 16 A toner container as claimed in claim15 wherein
said toner outlet Eeal hy a flat elastic nenber sized to cover an

i nside of a §@8t?ﬂﬁ 87" 4% B°1UBO ar body and formed with slits in
direction of thickness, .said gngstlc nenber elnq adh rgg]to an 'W
periphery of said tubdl &F BodS -19%" APoh&r "eDAF a1 HeF °AFhed ¥ clalnﬂS

further conprjsing séackcs‘@oflmngsgﬁlelnaq]o$§!oqL bongrs QUL 8k R &iGhdingSt: 18
A toner container as claimed in claim 17 wherein oné of a é’crew and a screw

thread i s foraRtd ofd QRE0L @mnkoNel RBREANSE Vs B06.,130 | QHLEY , peliphery of
said tubular body while the other. of the screw and the screw thread i s

formed i n sardocef, psaimheeapriseald rgnisadtdng @Retioroutl et in threaded
engagenment with said tubular body. 19 Atoner container as clainmed in claim
18 further conprisitg A toner container as claimed in claim 4 wherein said

mating portion of said tubular body has an inside-diameter greater

than an inside diameter of said connecting portion.

7 A ltoner container as claimed in ciaim 4 wherein said
connecting pertion has a ship~like section.

8 A toner container as claimed in claim 4 further
comprising a flange extending radially outward from a position
between said mating portion and said connecting portion substantially
in parallel to a section of said tubular body.

9 A foner container as claimed in claim 4 wherein said
mating portion and said cennecting portion are separable from each
other.

10 A toner container as claimed in cilaim 4 further
comprising a hottom and a side wall connecting said bottom and said
toner outlet and including reduced structure sequentially reduced in
size toward said tener outiet.

11 A toner container as claimed inclaim 10 wherein a surface
of said side wall forming said reduced structure is inclined relative
to a section of said tubular body by an angie of about 45 degrees to

about 90 degrees.




a sheet adhered to a section of said tubular body. 20 A toner container as
claimed in claim 14, further conprising position preserving neans fﬂq
preserving a position of said sack.5&1 A toner container as [}cﬂair’%ﬁ‘f%cw{m
claim 20 wherein said position preserving neans conprises a box-1like
menber surrounding an entire periphery of said sack. 22 Atoner container
as claimed in claim 14 wherein the toner is delivered fromsaid toner
container to a devel oping section of said image form ng apparatus by an
air stream t UUF PJ Curt 58 23. A toner container for an e |

ect rophot ographi ¢ i mage form ng apparatus, conprising: a sack formed of a
flexible material; a toner outlet for discharging toner; a mating portion
for allow ng sai ditoner toutrl ebntaonemtas widimedam ellaimat® wetreer sand remai n
in a mting position; and a tight contact enhanci ng nmechani sm for enhanci ng
ti ght cont agttibet weehowaisddemt #hdepot chomfaffirt hedesl tiigate sAat téfe sai d
sack being deformable in accordance with an air pressure to %hereby vary a
capacity t heveldfbeize inglietfers GOt airAdrsas o1 af fate FAPYrAbA3Y \iférein
said toner outlet conprises a tubular body, said tight contact enhancing
mechani sm bef#a® gFoviddé&a%on a surface of said tubul ar body. 25. A toner

container as Clalmfd IR %nggné%%%aWQgr%ﬁncﬁ%ﬁ&%d in claim 10

further
comprising pressure adjusting means provided on one of said bottom
and said side wall.

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

a sack formed of a flexible material,

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

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

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

45 A toner container as claimed in ciaim 14 wherein said
toner outlet is sealed.

16 A toner container as claimed in claim 15 Wherein said
toner outlet is sealed by a flat elastic member sized to cover an
inside of a section of said tubular body and formed with siits in
direction of thickness, said elastic member being adhered to an inner
periphery of said tubular body.

17 . A toner container as claimed inclaim15 further comprising

a cap for sealing said toner outlet.




mat’i ng portion conprises a tubular body and said tight contact enhancing
‘mechani sm positioned in said tubular body. 26. A toner contain riggf@k?ined
in claim23, wherein said mating poB¥ion conprises a tubulaﬁEgoBV“dﬁd sai d
tight contact enhancing nmechani sm positioned on an outer periphery of said
tubul ar body. 27. A toner container as clainmed in claim23, wherein said
ti ght contact enhanci ng nmechani sm conprises an elastic nenber. 28. A toner
container as clainmed in claim?25, wherein said tight contact enhancing
mechani sm conprises a flat elastic nenber 0 0 P,9A vul 59 s i zed to cover
an i ns i de of a section of sai d tubul ar body and fornmed wth s | its
in di rection of thickness, said e lastic nenber bei ng f itted i n at |

east one tubu | ar,bodygnd agheligdr t:Q @MikedNArc RERI PhenerQf n SReiord
tubul ar body. 29. A toner container as.clained in claim23, wherein the

flexible matefialey ShBBQUL @ @h) 4HB O FabRUH | 20Re WM dnhiGier 530.i phe dyoRr@r
container as clained in claim23, wherein the flexible material conprises

a resin fil ma3duteh $0NQRe OB dbNetuBS! 0] Bidyeehilr tHeabthe2 37 whereisw sai d
toner outlet conprises tubular body including a connecting portion for
connecti ng saird trenereouht edd t of@amedpeniang d=or medd rar sed d ngaekd tane sai d
mating portion. 32. A toner container as clainmed in claim31l, wherein a
wal | of sai dewgdek ‘adjtbigsidag «nsaeseenior tifonaot tehi tkrt bedM-ar body ext endi ng

froman end of said connecting portion is subst nlially,garaIIeL to
19 A Turther comprising

toner container as claimed inclaimig Tur
a sheet adhered to a section of said tubular body.

26 A tone‘r container as claimed 1A claim 14, further
comprising position preserving means for preserving a position of
said sack.

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

22  Atoner container as claimed inclaim 14 wherein the toner

is delivered from said toner container to a developing section of said

image forming apparatus by an air stream




an outer periphery of said connecting portion. 33. A toner cont & fgF ﬂﬁé
claimed in claim31, wherein said mating portion of said tubular body has
an inside dianmeter greater than an i glde di anet er of said connecting
portion. 34. A toner container as clarned in claim31, wherein said
connecting portion has a ship-like section. 35. A toner container as
claimed in claim31, further conprising a flange extending radially
outward froma position between said nating portion and said connecting
portion substantially 1in parallel to a section of said tubular body. 60
36. A toner container as clained in claim31l-, wherein said mating portion
and said connecting portion are separable fromeach other. 37. A toner
container as clainmed in claim?23, further conprising a bottomand a side

wal | connecting Sa'ﬂ3bQ&BQﬁ*aﬂﬁa$aéﬂfoﬁQm@nxﬁth%koéﬂQﬁhBQMHQé?Qr&ﬁguced
structure sequentially reduced in size toward said toner outlet. 3

At oner cont ai ggfarasus! abmgd siingcl ai NnB7, wherein a surface of said side wal
| form ng said reduced structure is inclined relative to a section of said
tubul ar body by an anglet &frmabout 245! degt eemteoialgbout 90 degrees. 39. A
toner container as clainmed in claim37, wherein said bottom has four

si des, at |east oneacdfereowutdetieforf dorsrhage s dosdrde wal | being inclined
relative to a section of said tubular body by less than 90 degrees. 40. A
toner container as @el|"ithed PRt @nafen 87lowingrsehértoner outlet to mate with

an elongate matter and remain in a mating position; and

a tight contact enhancing mechanism_ for enhancing tight
contact between said mating portion and the elongate matter;

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

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

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

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

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

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

tight contact enhancing mechanism comprises a Tlat etastic member




conprising pressure adjusting neans provided on one of said o{ig)t@ za{ppl
said side wall 41. Atoner container for anel ectrophotographi 4&@2& tor i ng
apparatus, conprising: a sack formed>®f a flexible material; a toner outl et
i npl enented by a tubular body for discharging toner; a mating portion for
allowing said toner outlet to mate with an elongate matter and remain in a
mating position; and ( 1 V) ~r O Il"'"i t"4i\ LUU 61 a tight contact

enhanci ng nechani sm for enhancing tight contact between said mating
portion and the elongate matter; said sack being packed with toner and
deformab | e in accordance wth an air pressure to thereby vary a capacity

thereof. 42. A «nes c6@it ah Neg i d@Sothaied®ion Bf Ghal muddiarvwheneiny sainda toner
outlet is sealed. 43. A toner container as clainmed in claim42-, wherein
said toner owtiretliits isehlredt oy & fHiaknedsastdid etesbermaibzedeti gy €0y an
inside of a section of said tubular body and formed with slits in
direction of thatkmess ensdivbuBirastdyandeaderebée rg iadheped: dheranfisuiar -
peri phery of said tubular body. 44. A toner container as clainmed in claim
42, further témershasy-a cap for sealing said toner outlet. 45. A toner

container as clainmed in claim44, wherein one of a screw and a screw
thread is formed i mnd 6PN%h SORFEINCPer pHaiYehrid claim 23, wherein the

flexible material is about 20 um to about 200 um thick

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

31. A toner container as claimed in claim 254 wherein said
toner outlet comprises tubular body including a connecting portion
for connecting said toner outlet to an opening formed in said sack
and said mating portion.

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

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

34. A toner container as claimed in claim 31, wherein said
connecting portion has a ship—like section.

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

in parallel to a section of said tubular body.




an outer periphery of said tubular body while the other of the screw,,and
the screwthread i s fornmed i n said cap, said cap sea | | ng@éhﬁﬂﬂ%g r
outlet in threaded engagenent with saig tubul ar body. 46. A toner container
as claimed in claim42, further conprising a sheet adhered to the section
of a tubular body. 47. A toner container as clainmed in claim4l, further
conprising position preserving neans for preserving a position of said
sack. 48. A toner container as clainmed in claimd47, wherein said position
preserving means conprises a box-1 ike nmenber surrounding an O u ="t LLUS~
62 entire periphery of said sack. 49. A toner container as clainmed in claim
41 wherein the tone i.s, delivered fronls?Ld toner container to a

devel opi ng section %% SaF i HUGE PO AenG' HPBAr dt G2y 3 hn Wierest rseath  50. A
toner container,.for_an.el ectrophotographi c i e formn ppar at us
conpri si ng: amasta{gg ‘foorri%r'rgfa ag’%j SZ';ta‘[)‘pl Ce%?lgﬁfgl nr%af’%&ﬁgf‘;arf f Fbg%tﬂ’@’f‘ each
i npl emented by,.a .tubular body for discharging toner; a mating portion for
all owi ng said t oner outlet to mate with an elongate matter and remain in a
mating position; angha 4iglfercaBhact,.pnAaNQ| A JECHAN 51, 9f efhratﬂ%'r ng
tight contact between said mating portion and the eIongate’na_?er; said
sack bei ng pasd®diwiddhatnesm and Hdef@ RO kofnd i AL GALE dAREEom Whi N3G ai r
pressure to thereby vary a capacity thereof;

toner outlet and including reduced structure sequentially reduced in

ity

size toward said toner outlet.

38. A toner container as claimed inclaim37, wherein a surface
of said s{de wall forming said reduced structure is inclined relative
to a section of said tubular bedy by an angle of about 45 degrees to
about 90 degrees.

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

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

41. Atoner container for an electrophotographic image forming
apparatus, comprising:

a sack formed of a flexible material;

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

a mating portion for allowing satd toner outlet to mate with

an elongate matter and remain in a mating position; and




wherein assum ng that said toner container is packed with tog tecn
packi ng density determ ned by dividing a weight (g) of the ner

capacity (cm) of said toner containet, sa i d packing density i s 0. 7
g/cm or less. 51. A toner container as clainmed in claimb50, wherein said
toner outlet is sealed. 52. A toner container as clainmed in claimb51,
wherein said toner outlet is sealed by a flat elastic nenber sized to
cover an inside of a section of said tubular body and forned with slits in
direction of thickness, said elastic nmenber being adhered to an inner n El
c7 63 periphery of said tubular body. 53. A toner container as clained in
claimb51, further eompghitsicegtactcagmhbborirgealechgnisai dot oOBGarUbY etighad. . A
toner container as clainmed in claim53, wherein one of a screw and a screw
thread is forowdach ateeofl sndimteng peritpberapd find shongautenatper i phery of
said tubul ar body while the other of the screw and the screw thread is
formed in said cap, sakd saxalrs is@alackes vl toresrmnd dedptrab |eri ntduceadede
engagement with said tubular body. 55. A toner container as clained in
claim51, fur¥her ancwpprgﬁweat%ﬁééfebddﬁé%dl gRPacndy sketeoh of said

tubul ar body. 56. toner container as clajned in claim50, further

conpri si ng position*prdés&Pm Qo‘ﬁ%’dﬁ?f?ﬁ Cﬂ)?é‘?grw ifd 24" fbsi vk iBfsaidai d
sack. 57. A tgner me%l ner gl aimed in claimb56, wherein said

oner ou 1§73

43. A toner container as claimed in claim 42, wherein said
toner outiet is sealed by a flat elastic member sized to cover an
inside of a section of said tubular body a'ndn formed with stits in
direction of thickness, said elastic member being adhered to an inner
per iphery of said tui.alular body.

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

45, A toner container as claimed in claim 44,7wherein 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.

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

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

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

position preserving means comprises a box—~|ike member surrounding an




position preserving neans conprises a box-Iike nenber surrounding aq? .
entire periphery of said sack. 58. A toner container as cl afl dedifincdiai m
50, wherein the toner is deliver&d fromsaid toner container to a

devel opi ng section of said inmage form ng apparatus by an air stream 59. A
toner container for an el ectrophotographic imge form ng apparatus,
conprising: a sack fornmed of a flexible naterial; a toner outlet

i npl enented by a tubular body for discharging toner; a mating portion for
allowing said toner outlet to mate with 64 an elongate nmatter, and remain
in a mating position; and a tight contact enhanci ng nmechani sm for enhanci ng

tight contact,thet weenysaiydofedadingsertion and the el ongate matter; said
sack being packed with toner and deformab | e in accordance wth an air

pressure to therebyovak yogercafagii byr bheneoficd wherfim4 assdi Aghthahesai d
toner container is packed with toner, that said toner container has a

maxi mum capacist §e IGraxed angh $dhiat tonsaicdnt oimer twontaieiep i mpaodcadomiof Ratihe t oner
and seal ed has a capacity Coner + Ca ir where Ctoner and Cair
respectivel y ideget orai cap@pitatusobr qyi edk bytredme t oner and a capacity
occupi ed by air, said toner container is packed with the toner to satisfy
a relation: (Cmax) 20.{A t@eormanfaingrd@rianglectsogotogr ypchc iimage BOMIAZ t oner
container as clainmed in claimb59, wherein assumng that said toner

cont ai ner is 3PREKEHSW FH"'RE& MHner to a packing density deternined by

dividing a weight (ag)sagi]; or}%eé%r}eg ‘P%xible material;

a toner outlet impiemented by a tubular body for discharging

toner;

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

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

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

wherein assuming that said toner container is packed with
toner to a packing density defermined by dividing a weight (g) of the
toner by a capacity {(cm’) of said toner container, said packing density
is 0.7 g/cm® orless.

51. A toner container as claimed in claim 30, wherein said
toner outlet is sealed.

52. A toner container as claimed in claim51, wherein said

toner outlet is sealed by a flat elastic member sized to cover an
inside of a section of said tubular body and formed with slits in

direction of thickness, said elastic member being adhered to an inner




a capacity (cm) of said toner container, said packing density hs[Qﬁfﬂ 7
g/cnB or less. 61. A toner container as clalned in claimb59, 8reFH sald
toner outlet is sealed. 62. A tonerggontainer as clained in claimb®6l,
wherein said toner outlet is sealed by a flat elastic nenber sized to
cover an inside of a section of said tubular body and forned with slits in
direction of thickness, said elastic nenber being adhered to an inner 65
peri phery of said tubular body. 63. A toner container as clainmed in claim
61, further conprising a cap for sealing said toner outlet. 64. A toner
container as clainmed in claim®63, wherein one of a screw and a screw

thread is forpeddherong ehidarubiinerbgsri phery and an outer periphery of
said tubul ar body while the other of the screw and the screwthread is
formed in said cap, $hi dA capeseabitrgnesais ¢ brieedout | etaiimn stihr eadad -
engagenent with said tubular body. 65. A toner container as clainmed in
clai m61, furtherisconpr F3p fgrasshiert sadberwdrtouitlee section of said
tubul ar body. 66. A toner container as clainmed in claimb59, further

conpri si ng position Yredetviengeandanzerf o qirénet Ving aampési titemeof onsai d
sack. 67. A toner container as clained in claim66, wherein said position
preservi ng meaﬁsa oA 7cha SrBKENT Packes fonbed | 8Laneotfhan ngnan Deéh@h‘qfé

peri phery of %d sack. 68. tongr container as clainmed in cla

wherein the BOh&P PUErdRE” (Phor 88 ¥3 Entudiar t@ﬁérWWdﬁtﬁlen@Fhﬁrooé the

devel opi ng SeCt}é%nand the screw thread is formed in said cap, said cap sealing

said toner outlet in threaded engagement with said tubular body
55i A toner container as claimed in ciaim 51, further
comprising a sheet adhered to the section of said tubular body.

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

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

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

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

a sack formed of a flexible material;
a toner outlet implemented by a tubular body for discharging
toner;

a mating portion for allowing said toner outlet to mate with




of said inmage formng apparatus by an air stream 69. In a nethod of ...
packi ng toner in a toner container including a sack forned of] & Hikiexibl e
material and a toner outlet and defgrmable in accordance with an air
pressure to thereby vary a capacit hereof, said toner container is
packed with the toner with said sack reduced in capacity beforehand. 70. A
nmethod as clainmed in claim®69, wherein said toner is packed with the toner
with air being sucked out of said toner container.

an eifcngate matter and remain in a mating position: and

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

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

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 cccupied by air, said toner

container is packed with the toner to satisfy a relation:
{Cmax) ~ {(Ctoner) + (Cair)} > 0.1 x (Cair)

"60. A toner container as claimed in claim _59, wherein
assuming that said toner container is packed with the toner to a
packing density determined by dividing a weight (g) of the toner by
a capacity (cm’) of said toner container, said packing density is 0.7
g/cm’ orfess.

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

62. A toner container as claimed in claim 61, wherein said
toner outliet 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




65

éeriphery of said tubular body.

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

64. A toner container as claimed in claim 63, wherein one
of a screw and a screw thread is formed in one of an inner periphery
and an outer periphery of said tubular body while the other of the
screw and the screw thread is formed in said cap, said cap sealing
said toner outlet in threaded engagement with said tubular body.

65, A toner container as claimed ;n claim 671, further
comprising a sheet adhered to the section of said tubular body.

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

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

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

69. In a method of packing toner in a toner container
including a sack for@ed of a flexible material and a toner outlet and
deformable in accordance with an air pressure to thereby vary a
capacity thereof, said toner container is packed with the toner with
said sack reduced in capacity beforehand.

70. A method as claimed inclaim 69, wherein said toner is
packed with the toner with air being sucked out of said toner

container.




