TONER CONTAI NER AND | MAGE FORM NG METHOD AND APPARATUS USI NG THE SAME
BACKGROUND OF THE | NVENTI ON The present invention re lates to a toner
container and a nethod and an apparatus for form ng an i mage by using the
sane. An el ectrophotographic imge form ng apparatus of the type 5

devel oping a latent inmage formed on an inmage carrier with toner stored in
a developing unit is conventional. This type of inage formng apparatus is

i npl enented 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 developnment. 10 Usual | y, the toner container

is renovably nounted to the body or the developing unit of the imge

formng apparatus apfes PAREARR M Tnhde ?Hmn@”ﬁEﬂootWrAPPxﬁ@?\ﬁ the toner

cont ai ner has been pack toner, 1t Is put on the nar as a product
i ndependent of the apparatus body. Ugﬁ«gquqgmg 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 teaches a toner container having thereinside an agitator for
delivering toner and fornmed with plastics or paper. The agitator is
rotated to feed out toner whilBAGKGROWDI Big THE. INMENTt@her contai ners taught

|n t he above docunents both are hard toner contai ners each
he present invention relates 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 for development.

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

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

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



5 having a toner discharging nechani smthereinside. Toner driven out of any
one of the above toner containers by the toner discharging nechani sm
directly drops into a hopper included in the developing unit. The toner is
conveyed fromthe hopper to a devel opingZposition for developing a | atent
image fornmed on an image 10 carrier. It is therefore necessary to locate
the toner container in the vicinity of the developing unit in the inage
form ng apparatus. |In addition, considering the drop of the toner, it is
necessary to |ocate the toner' contai ner above the devel oping unit unless
sonme special nmechanismis used. To neet these requirenents, the toner 15
contai ner has customarily been considered to be integral wth the

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

| ayout of vari Qug.qmBans hdr PabL iREF AaRGEIGg Rhkh&i dsMBgear Ok fitagor appar at-us.
The prerequisite with the image form ng apparatus is that the 20 delivery

of toner from 4BeiePneE t6MdH ahd1€srnied WitR playelepimpageri t e agiastimuous and
stabl e. However, the above conventional systemfor replenishing toner from
t he toner cont abteredt o foed devebogi nyi kenagitatamnot. sdhé itohentbytampetst hi s
prerequisite, limting image quality available with the apparatus. Another
probl em i s thattaggrte iofthehab®% togwsents dotll dre bdred tomer ceviat agrrercath | ef t
in the container wthout contributing to image formation and sinply wasted.
Attention thas heYingeantyer dditseherg ngbtredaptgb thereiBstfe sol utions thereto
in the past. SUMVARY_OF THE_INVENTLFN | t is_ghereLore an leect of Ehe
present invention toTﬁP?vaab"e“ out of any one of the above toner containers by

the toner discharging mechanismdirectly drops into a hopper included

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

developing position for developing a latent image formed on an image

10 carrier. |t is therefore necessary to locate the toner container in

the vicinity of the developing unit in the image forming apparatus.

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

locate the toner ‘container above the developing unit unless some

special mechanism is used. To meet these requirements, the toner

15I container has customarily been considered to be integral with the

developing unit and provided with an exclusive space in relation to

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

The prerequisite with the image forming apparatus is that the

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

continuous and stable. However, the above conventional system for

replenishing toner from the toner container to the developing unit

cannot sufficient!ly meet this prerequisite, limiting image quality

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

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



a nmethod and an apparatus for inmage formation using a new toner

repl enishing systemnmaking it needless to | ocate a toner container and a
devel oping unit close to each other and thereby obviating 10 limtations on
| ayout, and a new toner container for the sane. It is another object of the
present invention to provide a nethod and an apparatus for inmage formation
using a new toner replenishing systemallow ng toner to be stably
delivered to a developing unit at all tinmes and noticeably reducing the
amount of 15 toner to be left at the end of delivery, and a new toner
container for the sane. In accordance with the present invention, a toner
container for an el ectrophotographic imge form ng apparatus includes a

toner outlet doQkr HEGARMY NadeORE MatdOE AdNBlrpNg QL4 ON for allow ng the
20 toner outlet to mate with an elongate matter and remain in a mating

position. Al'so, in aaeertinCfasMdtibdeReaRtasette d0aVeRt biPikms ioh 3 | Fetdaed  of
packing toner in a toner container including a sack forned of a flexible

mat eri al and aHeeges iauthepagnid def ormabl e in accordance with 25 air
pressure to thereby vary a capacity thereof, the toner container is packed
with the toner with the sack reduced incapacity beforehand. Further, in
accordance with the present invention, an el ectrophotographic imge formng
met hod has the steps of setti ngSUWMARG¥T TooNtNYFMEONpacked with toner on an
i mage form ng apparatus including a devel oping section, setting up a toner
del i very passage belttweeihetrforomarobdesit af ibe RAgESTHhENWaY EPOEP REOSIEEt i on,

and delivering the toner fromthe toner,contginer,to t he develoging
a method and an apparatus for image formation using a new toner

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

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

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

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

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

Also, in accordance with the present invention, in a method
of packing toner in a toner container including a sack formed of a
flexible material and a toner outlet and deformable in accordance with

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



section via the toner delivery path with an air stream Mreover, in
accordance with the present invention, an 10 el ectrophotographic inage
form ng apparatus includes a devel oping section, and an el ongate toner
delivering device. The devel oping sectioh and one end of the toner
delivering device are connected to each other. BRI EF DESCRI PTI ON OF THE
DRAW NGS The above and ot her objects, features and advantages of the
present invention will becone nore apparent fromthe following detailed
description taken with the acconmpanying drawings in which: FIG 1 is a view
showi ng a toner replenishing systemenbodying 20 the present invention and
i ncl udi ng a devel opi ng section, a toner container for replenishing toner
to the devel opi ng section, and toner delivering means connecting the

devel opi ng secti gacikdadyittANBE tohenvatmels sddkGeddcéd i RcXpRW § BePdriRgatidie t oner
contai ner and toner 25 delivering nmeans nore specifically;, FIGS. 3-1 and

3-2 are views show ngurahepzzlie iaBednddace i nithhethe | dresemtat | menendodidarent ;
FIG 4 is a view showi ng the toner container and nozzle connected to each
ot her; 5 FIGS. ebsctrapibtbelamdrie wiagwsioemoie sékdwid igsatipastapsudfasetting a

modi fication of the nozzle; FIG 6 is a section the toner container and
nozzle; F | G toreri sostainety pdrkeidinyi th $peeri fanc aconfdegufatmioa afpar Akust oner
repl eni shing systemincluding a suction punp; _

5 including a developing section, setting up a toner delivery passage
between the toner container and the developing section, and
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 inventicn, an
10 electrophotographic image forming apparatus includes a developing
section, and an elongate toner delivering device. The developing

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

each other.

156 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 including a developing section, a toner
container for replenishing toner to the developing section, and toner
delivering means connecting the developing section and toner
container;
FIG. 2 is a view showing the toner container and toner

25 delivering means more specifically;



10 FIG 3 is a section show ng the suction punp; FIG 9 is a view show ng
anot her specific configuration of the toner replenishing system

i mpl emented by a conbi ned bl ow and suction system FIGS. 10-1 through 14-3
are views showi ng specific 15 configur ations of a ti ght contact enhanci ng

mechani smincluded in the illustrative enbodinent; FIGS. 11-1 through 11-3
are views show ng another specific configurations of the tight contact
enhanci ng nechanism FIGS. 12-1 and 12-2 are views showi ng sill another

specific 20 configuration of the tight contact enhanci ng nechani sm FIGS.
13-1 and 13-2 are views showing a further specific configuration of the
tight contact enhancing nmechanism FIGS. 14-1 through 14-3 are views
showing a still further specific configuration of the ti w ont act
enhanci ng mechani snf G253 el 318 a1 e aHEWE 59w Hige AVIS eéﬂg dr?a the"%ext er nal
appearance of the toner container; FIGS. 16-1 through 16-3 are vi ews

show ng speci fiBJStéﬁ)'h*f"legEfP%ﬁdi‘B?&i?of a nouth formng part of the toner

container; FIG 17 _j vi ew show ng another ,speci fi fiLgurati of 5
the mouth; FIG 13 FL(’S'a i'@w3s oW ﬁé‘%ﬂ?'égssﬁ.lhreet%ﬁ?rusctobﬁijﬁ%ga%gyprfo%\%?%ed on
a sack form ng another,_ part, of,the toner container; FIGS. 19-1 and 19-2 are

vi ews showi ngg‘ém}ﬁ?f !té’affco °5ft'he toner container: 10 FIG 20 is a view
showi ng %nOt her rdeé§at5_qn aQIt:I r5h§ LPO€(iews each showing a particular

modification of the nozzle;

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

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

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

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

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

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

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

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



container; FIGS. 21-1 through 21-3 are views each showi ng a particul ar

nodi fication of the toner container; FIG 22 is a view show ng another

nodi fication of the toner 15 container; FIG 23 is a view showing still
anot her nodification of the toner container; FIG 24 is a view show ng yet
anot her nodification of the toner container; 20 FIGS. 25-1 and 25-2 are
views showing a further nodification of the toner container; FIG 26 is a
graph showing a rel ation between the packing density of the toner

contai ner and the degree of cohesion of toner; FIG 27 is a graph show ng
a relation between the shape of the 25 toner container and the degree of
cohesion; 7 FIG 28 is a view showi ng a specific method of packing the
teoner co?tieu ner with toner; FIG 29 is a view showing a specific

xperi mental arrangenent used in Example 1; 5 FIG 30 is a graph sh

rel ati on bet méntheheorpﬁackpm‘@'nélénm ty of the toner contai nergang t?leoémrrggn?

experi mental arrangEieht 18sed ProEtamre 2210 tPE 45 T Hrann Showi ng
arelation betc\gﬁgpgutrgteloagcg gmouth forming part of the toner: container;
FIG. 17 is a view showing another specific configuration of
5 the mouth;
FIG. 18 is a view showing pressure ad justing means provided
on a sack forming another part of the toner container;
FIGS. 19-1 and 19-2 are views showing a modification of the
toner container;
10 FIG 20 is a view showing another modification of the toner
container;
FIGS. 21-1 through 21-3 are views each showing a particular
modification of the toner container;
FIG. 22 is a view showing another modification of the toner
15 container;
FIG. 23 is a view showing still another modification of the
toner container;
FIG. 24 is a view showing yet another modification of the toner
container;
20 F1GS. 25-1 and 25-2 are views showing a further modification
of the toner container;
FIG. 26 is a graph showing a relation between the packing
density of the toner container and the degree of cohesion of toner;

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

25 toner container and the degree of cohesion;



density of the toner container and the residual amount of toner; FIG 33
is a view showi ng the cubic shape of a toner container wused in Exanples 3
and 4, FIG 34 is a graph showing a relafion between the toner 15

contai ner and the residual amount of toner; FIG 35 is a graph show ng a
rel ati on between the residual anmount of toner left in a first sanple used
in Exanple 5 and the anount of replenishnment for a unit tinme; and FIG 36
is a graph showing a rel ati on between the residual 20 anount of toner |eft
in a second sanple used in Exanple 5 and the amount of replenishnment for a
unit time DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Referring to FIG 1 of
the drawi ngs, a toner replenishing 25 system enbodying the present
invention is shown and includes a developing,sectLon é arnan%ﬁdtin t he body
of an image forning ! Gaffarsat véew AOABR WERt HicHEEN PEPR cated to the
devel oping section 1 by toner delivering means 3 and stores toner to be
repl eni shed t%mﬂﬁé”ﬂév%¥%ﬁPﬁﬁréection 1. The devel oping section 1 5

i ncludes a casing 4 oring a two-ingredient. .ty r i € , a
toner and carrier njl:fﬁt' uéée.'gﬂ \f‘ier‘”s?hc’gg?ig?\ % 385%1'6:[)% %E\Yvﬁégggggir%qégpen 5 and 6,
respectively, aqgig evekgghng roller 7 are disposed in the casing 4. The

devel opi ng r off € *5CBs a 'phot oconductive drumor inage carrier 8. A

latent i goae i's el egtg oghati Galh Yo ULBRhLR tORt10n Heweéh Whe p&Kihe drum 8

is rotat in a direction 1ndicated by an arrow in FIG 1. The two screws
5 and 6 each grgRQtat @fe i#dndr RRNEAGHEraknd the amount of toner left in the

toner container;

FIG. 31 is a view showing a specific experimental arrangement
used in Example 2;

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

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

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

15 container and the residual amount of toner;

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

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

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

of replenishment for a unit time

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

25 system embodying the present invention is shown and includes a



direction indicated by an arrowin FIG 1, agitating the devel oper D and

t hereby charging the toner and carrier to opposite polarities. 15 The
charged devel oper D is deposited on the surface of the developing roller 7
being rotated in a direction indicated by an arrowin FIG 1. The

devel oping roller 7 conveys the devel oper8 D to a devel oping position where
the drum8 and roller 7 face each other. At this instant, a doctor blade 9
regul ates the anmount of the devel oper D being 20 conveyed toward the

devel opi ng position. At the devel oping position, the toner of the
developer Dis electrostatically transferred from the developing roller 7
to the latent imge forned on the drum 8, thereby producing a

correspondi ng toner inmage. Assunme that a toner content sensor, not shown,
determnes that 25 the toner content of the developer D existing in the
casing 4 1 s sibfeliopthg EREiord resh rh@RRN ihSthepbay shednf (ipet Ferhioner
container 2 to the casing 4 in order to maintain the above toner content
constant. The adpametusonhaidner conitsimeemvabkymimubited to thbedappas aigus
body. I n the illustrative enbodi ment, the toner is replenished from the
toner contai nesezibo 1heydesedropiehgveseoti oernt By aadstteam abnei rto e
generated in the toner delivering neans or delivery passage 3. Wth this
confi gurati on, reglensshrgiste fhe deyebdrioet sacgpdreni shimendeveyemi ngheartiomd t oner
container 2 and devel oping section 1 are |ocated at renmote positions. The
prerequi sPt e windHUgRs & e@rdDem Fiori AR e ARyt YRG {PasdeRfE B bet-cl osed
as hernetically as possible, This condi t;,on i..e., sybstantiall

hernetical |y cfd88g" éﬁacﬁafftﬁ’f PEFUFE t & HrsESRdia seronfiner &Y ﬁrﬁ%gfﬁq{ti ally

no toner | eakSS falrn r%,t pgsp%g N/qu/y and a developing roller 7 are disposed in the

casing 4. The developing roller 7 faces a photoconductive drum or
image carrier 8. A latent image is electrostatically formed on the
10 drum 8 while the drum 8 is rotated inadirection indicated by an arrow
in FIG. 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.
15 The charged developer D is deposited on the surface of the developing
roller 7 being rotated in a direction indicated by an arrow in FIG.
1. The developing roller 7 conveys the developer D to a developing
position where the drum 8 and roller 7 face each other. At this
instant, a doctor blade 9 regulates the amount of the developer D being
20 conveyed toward the developing posit i_on. At the developing position,
the toner of the developer D i.s electrostatical ly transferred from
the developing roller 7 to the latent image formed on the drum 8,
thereby producing a corresponding toner image.
Assume that a toner content sensor, not shown, determines that

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



passage J. The delivery passage 3 is farned by connecting the toner 15
contai ner 2 and devel oping section 1 by |ong toner delivering neans. The
above hernetically closed condition is Qpintained t hroughout the delivery
passage 3 between the position where one end of the toner delivering neans
is connected to the outlet of the toner container 2 and the position where
the other end of the toner delivering neans 20 i s connected to the

devel opi ng section 1. To guarantee the hernetically 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 neans and the outlet of the toner container 2 be connected
together as tightly as 20 possible. The present invention.sucEQ§sIully
enhances t he Tidrt | Gieshlfoneconneer |am shed keeh HRCABEVEEATSF 2 e  Toner

delivering neans and the outlet of the toner contaj{gﬁ' %5S%§nyw $.d be
descri bed specadiinea iy orflen &p maThika ingher akRYEi 1P8FY K8 HEUNE e Lides Treans

for generating an air stream (air streamgeneratijn h inafter) and
an el ongate tomdurentainel & e BRY G 'i“%‘ﬁ&?gdtecl itcb%%prqgra#;énggqﬁ's descri bed

as being el ongate becﬁgz?b@%ﬁggguggﬁggz%g?%Qﬂguh%erHQ@e&?gg%he@#r&@e

toner delivering medhs erefore, the toner delivering

means general Ly refer s Lo ol er cONReeled DARL Sceist | by dGthaiveeait he

t
t oner comtain el oping section 1 for feeding the toner from
the former to the | attar and,jpcleysidldnkeai br Hen faPy GeBazaBi ndiineans and

condui t.
this configuration, it is possible to effect replenishment even when
the toner container 2 and developing section 1 are |ocated at remote
positions. The prerequisite with this system is that the delivery
10 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 connecting the toner
15 container 2 and developing section 1 by long toner delivering means.
The above hermetically closed condition is maintained throughout the
delivery passage 3 between the position where one end of the toner
delivering means is connected to the outlet of the toner container
2 and the position where the other end of the toner delivering means
20 is connected to the developing section 1. To guarantee the
hermetically closed condition, it is necessary to give consideration
to the connection of parts connected to each other. Particularly,
it is essential that one end of the toner delivering means and the

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

25 possible. The present invention successfully enhances the airtight



The air streamgenerating means includes an air punp or simlar neans for
sending air into the toner container 2 (air sending neans 15 hereinafter)
or a suction punp or simlar nmeans for sucking air out of the toner
container 2 (air sucking neans hereinaftes). As the air stream generating
nmeans generates an air streamin the delivery passage 3 flowng toward the
devel oping section 1, the toner is carried by the air streamto the

devel oping section 1 via the passage 20 3 without staying in the passage 3.
The operation of the air stream generating neans is controllable to
control the intensity of the air streamand therefore the anount of toner
to be repl enished. The above toner replenishing system may be inpl enent ed
as any one of a blow systemwhich blows air into the toner container 2 for

25 forcing the toner. out of the cagntai , tion. i Kk
lld air out ofm¥W8°E6%ngW@F”f$FO éVﬁggﬁgffﬁhaa%%%f%%Eéa%§%gﬁ%¥ﬁ%§ﬂnggrs
and suction syste a i P S i f I : I t

fo be noted t M THIEE Shareddneh Eiriaineeanassy | BE eyl BtF PR E™ 2 iodi mont

and parts conshh%g;ing it are not limted by any one of the above systens.
First, the b | ow systemw Il be described wth reference to FIG 2. As

shown, the toner del{yerbig BBANSr Ahd RedfdendiRded mBanAlfbr REAPratQhg &inf
sendi ng neans 10, a nozzle 11, a toner conduit 12, and an air conduit 14.

The toner scondylift sdaanchidi tregndendr atfng asdractiereheafiteneand @ncoihgateer 2,
air punp 10, nozzle 11, and devel oping section 1. Wiile the toner conduit
12 and air congstiduil4 @&hche rmay &reniee ayes udetl abdre ng diemeasiodssandetl crsned of
any suitable material, they should
being elongate because of the elongate conduit, the length of the
toner delivering means is open to choice. Therefore, the toner
delivering means generally refers to interconnected parts existing
10 between the toner container 2 and the developing section 1 for feeding
the toner from the former to the latter and including the air stream
generating means and conduit.
The air stream generating means includes anair pump or similar
means for sending air into the toner container 2 (air sending means
15 hereinafter) or a suction pump or similar means for sucking air out
of the toner container 2 (air sucking means hereinafter). As theair
stream generating means generates an air stream in the delivery
passage 3 flowing toward the developing section 1, the toner is
carried by the air stream to the developing section 1 via the passage
20 3 without staying in the passage 3. The operation of the air stream
generating means is controllable to control the intensity of the air
stream and therefore the amount of toner to be replenished.
The above toner replenishing system may be implemented as any

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

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



preferably be flexible to allow the toner container 2, air punp 10 and
devel oping section 1 to be |located at desired positions and 15 connected in
any desired direction. A flexible tube may advantageously be provided with
a dianeter of 4 man to 10 mm and forned of polyurethane, nitrile rubber,
EPDM ( Et hyl ene- Propyl ene-Di ene Terpol yner), silicone or simlar 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 columar nenber forned of,

e.g., plastics or nmetal . The nozzle 11 has a tubular toner outlet portion
16 and a tubular air inlet portion 16 extending in the | engthw se

direction of the colum and each protruding fromthe opposite ends or the

side of the columm ﬁsw | us| tﬁr @%reg to oI e%I hT QUaer a%t% €£mb2§e&5toh§r f or ned
e 1

in one end of 2th&'t ¢ Hort e air inlet 12 portion 18

surrounds the Eg’lﬁﬁte%t L?Jteﬂ %sl QPI Ilge d-EQGr %@Zéﬁecl*oé’éﬁ? Helr8 i @i eF Most  wal

117 connected tot t oner tion or e toner contai ner

2, not shown, lgqghtot Q@Eo{ébetml féheléodé £l 13P@sied mdafs tHecheontiak ek ide as
wi |l be descri nore specifically later. The other end of the toner

outl et portiogmd&iimenPlgdfd PR tdRst NQkend St srLapnadheted by ang @rdodf the
toner conduit 12. As shown in FIG 1, the other end of the toner conduit

12 i s comhect ¢He tabode B@MERCtI Ng nenber 24 affixed to a toner inlet 23
included in the developing section 1. The connecting nmenber 24 includes a
filter 25 10 that passes therblbheyetdwwiddhe dascr shesiys thirefetomee toFhe. end of
the air inlet portion 18 protruding fromthe side of the nozzle 11 is
connected to 8ne Asnehah, tihe taner casridugttinggneatned be mee eRdPTorN @HE PAMP

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

conduit 14. The toner conduit 12 and air conduit 14 connect the toner

10 container 2, air pump 10, nozzle 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 should

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

‘and developing section 1 to be {ocated at desired positions and

15 connected in any desired diretl:tion. A flexible +tube may

advantageous |y be provided with a diameter of 4 mm to 10 mm and formed

of polyurethane, nitrile rubber, EPDM (Ethylene-Propylene-Diene
Terpolymer), silicone or similar rubber resistant to toner.

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

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

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

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

direction of the column and each protruding from the opposite ends

or the side of the column, as illustrated. A hole or toner outiet

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



conduit 14 is connected to the delivery port of the air punp nmounted on

t he apparatus body. 15 As stated above, the nozzle 11 is connected to a
toner out | et portion or nmouth 13 (see FIG 2) included in the toner
container 2 while the toner outlet portion 16 is connected to the
connecting nenber 24 by the toner conduit 12, conpleting the delivery
passage. FIG 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, wll be
described in detail later. As shown, a nechanism 26 for enhancing tight
contact (tight contact enhancing nechanism hereinafter) is arranged in the
tubul ar nouth 13 of the toner 25 container 2. Wile the toner container 2

5 Posi {1 oned upt gt D 3. SNSRI LA ng done e, ad or L

of the nozzle cont act enhanC|ng mechani sm 2

The nechanlsn1 26 [ ng lL.at..at CetBODELN 2} mie8 F 1
GS. 10-1 and 1'dL' 2° tser ngﬁt o?%ﬁreyﬁcﬁrelgert%pteh%tpoﬁ%??ug epﬁe mgath rn13 and

gr eat enoth L tf];é lc{mel*pcc;nqglﬁeqafend)@%% tduenh ARt Bhe ho T es ek astpdseaember
20 is formed with slits that will be described later. The el astic nenber

20 prevents thethen@hthrn beaki pgl f beradsbei dedndreCopdadifned | 12 tezpite the
slits. In addition, when the tip of the nozzle 11 is inserted into the

toner congainer 2, the sEmresnd0f dek aforsr toatigtspereian 6 ddnotte ghromeds
W t hout any gap intervening between the nenber 20 and the nozzle 11. This

is successful fide NSusecdrometediebianer gndisf ndpet tameai gondyi¥ ddm As shown

in FIG. 1, the other end of the toner conduit 12 is connected to a

connecting member 24 affixed to a toner inlet 23$inc|uded in the

developing section 1. The connecting member 24 includes a filter 25

10 that passes air therethrough, but stops the toner. The end of the

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

connected to one end of the air conduit 14. The other end of the air

conduit 14 is connected to the de!livery port of the air pump mounted

on the apparatus body.

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

portion or mouth 13 (see FIG. 2) included in the toner container 2

while the toner outlet portion 16 is connected to the connecting

member 24 by the toner conduit 12, completing the delivery passage.

FIG. 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



When air is sent into the air container 2, it fluidizes the toner, |abeled
T, existing in the container 2, and in addition raises 16 pressure in the
container 2. As a result, the fluidizedjoner T is forced out of the toner
container 2 via the hole 15 of the toner outlet portion 16. The toner T is
carried by the air streamto the connecting nenber 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 punp 10 stops operating on the el apse of a

presel ected period of time. Such a procedure is effected every tine the
toner content of the developer 0 existing in the developing section 1
beconmes short,, thereby onfining the toner content in,a presglected range,
26 FI GS, 51 e TUSN SRR TRodPYTMEART oo™ IR RU% AT Bt TRFEE 114'° 31 and
3-2; identical structural elepent re desi gnat j denf | r rence
nuneral s. As éﬂ?ﬁm?gt'ﬁet Higﬁfecan?]%cgtz %hafi”%a@ec(%tgﬂg%% %%ul gllr\é ﬁ%%\hearn?%ﬁtl et

portion 16 andetylul 8t Ly b0l RUILLLR AleePEBALEL £ 69 OB-AMLARLR) | el Lo

each other. Thée insfde o nozzl e 1 supporting the two portions 16 and

18 may be hol Lew oy £0lthd, i fer SEShR&EY. of RhaNRJURRM SRESIHES: BhOVKHSYSt em
not shown, the toner contalner itsel is forned with two hol es, one for

toner delsi ver ¥iangp thdiepsdehals iiokhambufreerl. Pnd aibishag metbelt AoUrsat orbodly
positioned in one 10 hole for toner delivery is directly connected to the

toner conduit widR2 shits|timtt kel Dtdeedebiol ibed sSlatennectred e astdr aémbepuldP vi a an
air conduit. Air is sent into the toner container via the air feed hole by

an air prevents the toner from leaking from the toner container 2 despite

the slits. |In 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 20 and the

nozzle 11. This is successful to insure toner delivery using the air

stream.

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

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

15 pressure in the container 2. As a result, the fluidized toner T is

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

portion 16. The toner T is carried by the air streamto the connecting

member 24, FIG. 1, via thg toner outlet portion 16 and toner conduit

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

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

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

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

D existing in the developing section 1 becomes short, thereby

confining the toner content in a preselected range.

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



punp, so that toner is delivered to the devel opi ng section via the toner
outlet hole. 15 FIG 6 shows another specific blow systemapplicable to the
illustrative enbodi nent. The bl ow system descri bed above is capabl e of
| oosening and fluidizing the toner thatlnay 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 systemin which the air sucking neans is inplenented 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, 15 respectively. The suction punp 30 sucks the toner out of the
toner container 2 and delivers it to the devel oping section 1 together
with air. As $or aie §8st igkntise! constatucel onlemenes sacs i 61 i€93tEmiys
simlar to the_blow/systenl FIG 8 shows a specific configuratiagn of the
suction punp 3bderthaz! irefyyenes apmsy aief eriseths. &@edm%ﬁ'&dpﬂﬁ%l? afown,
the punp 30 includes a punp bog 30 having a, casing 31 .and a tw sted
rotary shaft 8% QrRYGEEPnEh Uk gtc&%ritdQ”?J%. ang E‘ﬁ’éﬂ'?oﬁ'édi”ﬂ &t p&?td(?\?eﬁ’l s
formed in the inner ri phery of the casing, 31. del i ver cti 35 1is
10 positi oned a$m¥ﬁ865ﬁfméwg§¥ﬁéqgﬁ ﬁ%gaﬁﬁ h%bdy‘@ﬁ'%%ﬁgig%gﬁ?hgggles an
air et tubg 130800 1B ARel URY YoletBEs 36 odd 100EL RURLIIGN dUDSI 30 45
posi tioned at ?héugﬁ%ﬁfgﬁqgfde o¥°%ﬁeﬁ%unpa ody %g and connected to
desired.
In another specific blow system, not shown, the toner
container itself is formed with two holes, one for toner delivery and
the other for air feed. A tubular structural body positioned in one
10 hole for toner delivery is directly connected to the toner conduit
12 while the other hole is connected to an air 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 FIG. 6 shows another specific blow system applicable to the
il lustrative embodiment.
The blow system described above is capable of loosening and
fluidizing the toner that may cohere in the toner container 2. The
blow system is therefore particularly effective to stabilize the
20 delivery of the toner.
Reference will be made to FIG. 7 for describing the suction
system inwhich the air sucking means is implemented by a suction pump.
As shown, a suction pump 30 intervenes between the toner container

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

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



the nouth 13 of the toner container 2 by the toner conduit 12-11. The

delivery tube 34 is connected to the devel oping section 1 by the other 15

toner conduit 12-2. |If desired, the pun? body 30 and devel oping section 1
r

may be directly connected to each othe

Wi t hout the i nternedi ary of

t he

toner conduit 12-2. Particularly, the punp 30 can sufficiently function
is located at a renpte position fromthe toner container 2.
20 1n the above suction system the toner conduits 12-1 and 12-2 and
suction punp 30 constitute the toner de | i ver i ng nmeans. Also, the
toner conduit 12-1, the suction tube 36 and delivery tube 34 of the

even when it

30 and the toner conduit 12-2 formthe delivery passage. This delivery

passage should preferably be closed as hernetically as 25 possible.
particul arly tds@ectivielyt h&hposictienpuires® suhkles 106 toneutoht k3 bfe térert oner
container 2 and the toner conduit 12-1 are connected. |In operation,
air under preseftected? pnesisiierissitf tdthnteve lchengletdhieny tEetheonvBH of t he
punp 30, the shaft 32 of the punp body 5 30 is rotated. The shaft 32

novi ng i n t heaispacés barwsen rietst apid thRecxwar ¥Rf 131 siieksUTHaNtDFeF™ ot of t he
toner container 2 and conveys it to the delivery section 35 w thout
conpr essi ng itimiAay foedhe itlew tM8éeBel i very section 35 via the air inlet
tube 33 scatters and fluidizes the_toner and convqygﬂlt t% t he dq&ploplng

section 2 via 10 tRE-dRIShoEs ¢ tRASET B2 CaN B6R% P B

e ,SuU
It

system al l ows the, deliver

of .the toner tp be ont r ol it f the
rotation speetN@és B8PH3 lﬁﬁ rtelfﬁ{aregfg? Re @ ot pur?" ALER&H, | the! SiriPae

10

15

20

includes a pump body 30 having a casing 31 and a twisted rotary shaft
32 disposed in the casing 31. A shallow spiral groove is formed in
the inner periphery of the casing 31. A delivery section 35 is
positioned at the outlet side of the pump body 30 and includes an air
inlet tube 33 and a delivery tube 34. A toner suction tube 36 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 conduit 12-1. The
delivery tube 34 is connected to the developing section 1 by the other
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 sufficient!|y function evenwhen it is located at a remote position
from the toner container 2.

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

possible. This is particularly true with the position where the

punp
This is

whi | e

2% PYRe”sucti on



punp 30 and therefore pronotes accurate toner replenishment. A specific
formof the toner container in accordance with the 15 present invention is
i npl enented by a flexible sack and a nouth or toner out 1 et portion
af fi xed thereto. The sack is defornab | ¢ due to air pressure in such a
manner as to reduce its vol ume. \Wen thel&bove suction systemis applied
to this kind of toner container, it is likely that portions of the inner
peri phery of the flexible sack facing each 20 other closely contact and
obstruct the delivery of the toner. However, a series of experinents
showed that the flexible sack is free fromsuch a problem Specifically,
when the air 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 time, the 25 toner gathers on the inner perlpher %f t he
cont ai ner whi | gofter 1 ng e t@wnspaswtaingrhd ewhttbe torer t¢pddy 1>c/t1 T8 s
continued, the wall of the container sequential 11 y deforns |n the form
of | ags. causimgwbheedoner to drop fromthe inner periphery to the center
space. This is repeated to deliver the entire Hone% fromrtels oner.

cont ai ner, The conbi h@épwaé'\hP'anYﬂh's'ﬁc%'rdﬂ‘dﬁglgfﬁsrﬁ #rta° WEdeseri bed wit h

reference to FIG 9. As shown ctlon u 3 uction
of FIG 9 by ngye ge! Wémﬂe@tl@ é%gl NG fipP MR, al?@\fSIchgF {Pt\‘laepurﬁ?B§éJ

bet ween toner conduit” 12 and
e ol 0 o S RPN,y ekt ol
punp 30 1 5 operat 0, TR0 RE e kel UTa the fore 18 of the toner
outlet portion |‘1’a:00{he delivery section 35 without compressing it. Air fed into
the delivery section 35 via the air inlet tube 33 scatters and
fluidizes the toner and conveys 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
control led 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, itis likely
that portions of the inner periphery of the flexible sack facing each
20 other closely contact and obstruct the delivery of the toner.
However, a series of exper iments showed that the flexible sack is free
from such a problem. Specifically, when the air sucking means starts
operating, it first sucks the center portion of the container and

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

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



the nozzle 11. At the sane tinme, the air punp 10 is operated to send air
into the toner container 2 via an air cutlet 19. Even when the 15 toner
stays in the vicinity of the hole 15 in the formof a nmass, air sent. into
the toner container 2 loosens it and pr&Uents it from stopping the hole
15. Even cohered par 1- of the toner is |oosened and separates into
particles. The suction punp 30 sucks such toner and delivers it to the
devel oping section 1 via the toner conduit 12. 20 In the above conbi ned
system the air punp 10, suction punp 30, nozzle 11, toner conduit 12 and
air conduit 14 constitute the toner delivering neans. Specifically, the
wal | 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
connecti ng meqriagsc24t ahe cdntepnnactibe stcaisrhés tconeinuedndbe tvalp of THe

conmbi ned system |like the 18 blow systemor the suction system nust have
its toner passageineosddugut el lasietiermetn thd Formef pessi ¢sius.i nafkbe EoMi ned
system inplenments stable and accurate toner delivery. The torJr [ container
i n accor dancetaidriopt fieonpriésemondrpentiheniy 50 \iiel cpetede §875%ed (ﬁhs det ai |
hereinafter. Wiile the toner container to be described was devised in
relation to thereabeyeot dnkiver refe et I Ay sy SETMBY AR 5PBERWE i nvent i on,

it issimlarly applicable to any ot her toner replenishing syste Al so,
various 5techni cal hfhéﬁ'ﬂ%‘rﬁév‘?'§(“—i’da'f°£)F“?tH€”t%’ﬁ$?md”dﬁreﬁen‘éers%rt'%/eec{ Wmahnd t he

toner 10 container fille ith toner are ysabl e .t. e biect of
the present fﬁfFéﬁPF%n“a%lg'l h?‘ghé?s 1380 h SECtlggaﬁlgj d\é8 ang jtﬁéri

and can S al one or

conbi nation. While Lhe tORescCANYiIS otickhmPte HE36EI PRHAeADRAENI the

toner conduit 12 and the developing section 1 of the blow system. As
for the toner delivering means, the combined system is identical with
10 the blow system except for the addition of the suction pump.

In the combined system, when the suction pump 30 is operated,
it sucks the toner via the hole 15 of the toner outlet portion 16 of
the nozzle 11. At the same time, the air pump 10 is operated to send
air into the toner container 2 via an air outiet 19. Even when the

15 toner stays in the vicinity of the hole 15 in the form of a mass, air
sent into the toner container 2 loosens it and prevents it from
stopping the hole 15. Even cohered part of the toner is loosened and
separates into particles. The suction pump 30 sucks such toner and
delivers it to the developing section 1 via the toner conduit 12

20 In the above combined system, the air pump 10, suction pump
30, nozzle 1, toner conduit 12 and air conduit 14 constitute the toner
delivering means. Specifically, the wall 17 of the nozzle 11 is
received in the mouth 13 of the toner container 2 while the toner
outlet portion 16, suction pump 30 and connecting member 24 are

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



used with its nouth facing downward, it can, of course, be nmounted to an

i mage form ng apparatus in any other desired position. 1s The toner

contai ner of the present invention includes at |east a toner storing
portion and a nouth or toner outlet portion. The nouth includes a tubular
portion capable of mating with an elong&?e matter. This kind of mouth is
representative of the characteristic function of the previously described
nout h connectab | e to one end of 20 the toner delivering nmeans. In this
sense, the elongate matter should only be a relatively thin columar or
tubular matter and is not limted to the toner delivering neans of the
toner replenishing systemdescribed above. The toner container with such a
nmouth may be inplenented as 25 a hard toner container entirely fornmed of a
hard material or as a soft 19 sack forned of a flexible material. As for a
hard cont ai nebjowssystay obehgadecioionpeysiamyPeste Napol Vi5r SRYTerfE >58¢

pol yet hyl ene terephthalate or simlar resin or thick paper. .T er
cont ai ner of thefiEuesents i heawstionl Vs ashdeas e zedﬁwi ﬁoﬁﬁ%ﬁwt %gsré%t ai ner

does not include a toner dischargin hani SO because of the use of an
8P°" £F" o\

g me
air stream inmplesenthetabim éi"He?C,C“\V\iFuﬁ% ¢ hard or soft, is

connected to the nozzle or the toner. out]|e fioend Rgeonengdief the
t oner delivering neghgtﬁyeﬁﬁPFHU”Fh'Brﬂﬁ?ré?gkg@%gaﬁlﬁﬁébfe {0 the above
toner repl enishi syst e nd jin th i | eagl | Pant Qhet Bentmuth

capabl e of rraf”i‘tllg%\ﬁ/i %ler?gn@.’ef,mtd ga 'Ho@%ﬁeéga?%rpr ovided with the previously

nggr iaﬁeg_i :_:hg[ti%gtabregra]r iftsigpi JNGldONiey i BEFAUSErE R bONES tRpl emvehitogesyst em

replenishing system of the present invention, it is similarly
applicable to any other toner replenishing system. Also, various
technicalschemesdevisedforthetonercontaineritselfandthetoner

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

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

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

The toner container with such a mouth may be implemented as

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



toner container does not include a toner discharging nmechani smand does
not have to be hard. This is why the toner container of the 15 present
invention can be soft. The mating portiqg of the mouth is inplenented by a
relatively rigid tubular body that may be a sinple tubular body or a

t ubul ar body processed to enhance the function of nmaintaining the mated
condition. Processing nay 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 with, e.g., the nozzle or
formed 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
from the stansiwi farmefl of 25T haribae mahetiied.  Asof e Rztcherritahit ar oY i s
hard, it is usually nolded integrally with a toner storin ortion.
However, the bamade sierelyshbyiener P(?flylP'FPé’yIﬁ?ees%%'tyeFWQH?itﬁge'ﬁiﬁvaéﬁgﬁﬁ be one

having a toner storing portion and a nouth prepared separately and
removabl y conflect'84'30§8t Herr aHtrErPafavi ng a toner storing portion

T o DY 2 aihe tots T oI nE B er iFREL A SRRALAL S 1oL SUED @

is prefera erneti cal cl'osed condition by,

eg, threaded ‘?Qgcﬂg?r{ﬁgtcopg%ied'rerﬂscgp\%ir%ﬁf ?&QUéé)fattoEQP%ris%’?&%@ﬁécﬁ@nligm be

descri bed specifical erent systems are available for
mating the abgye Lubukgl LAY aNdiir&tr9am, ihR®aBaHE &nthinere. whetBesystem A

which inserts the nozzle into the tubular body and a system B which
inserts the it pe hard or soft, is connected to the nozzle or the toner outlet
tube forming one end of the toner delivering means by mating in order

to be applicable 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
implemented by a relatively rigid tubular body that may be a simple

tubular body or a tubular body processed to enhance the function of

maintaining the mated condition. Processing may be effected on a

tubular body itself or by use of another material. A simple tubular

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

contact with, e.g., the nozzle or formed of a material and sized to

implement such contact. This is successful to stably hold the

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

tubular body should preferably be cylindrical from the standpoint of

25 manual mating.



tubul ar body into the toner conduit or the nozzle having a tubul ar
structure. It is essenti-al with the toner replenishing systemof the
present invention that the delivery passage be closed as hernetically as
possi ble, as stated earlier. This is particularly true with the connection
of the mating portion of the tubul a20 body and, e.g., the nozzle because
the leak of air at the position where they are connected obstructs stable
toner di charlgeﬁ ggd t hereby increases the amount of residual toner to be
left in SAPWe &RAY bkt difge: tHe ifonerllx omldat nittesTaHe wWhsi de of the
appar at u®net nsaeciogdaneeia.t h ﬁ-Ierveﬁ-r es@nt hbAvepddan, Jdieildtidg pgartion is

provi ded, with a US& ism _for nmaintajni ng the engaged condition of the
t ubul ar qDbrody and, %Q ay *the Woz? Zha fureher sé%ﬁ%f"r?c?ﬁﬁ“t%ea’[‘q ght
cont act TREesr ePal“}‘?ids selprmf@iefnt@ct heenpwebﬂe'sseﬂmbumd atodadyr asnd/or

di stinguiashed f romea sidmhe piibuglart bady. . kh smis_simlarly
appl i cabl e to t he connectlgolrjl of themxg)l errlte-éa%?s I nc%gaeaw?n SSFRES | very

path. AL 06F PIHETEYsEERIRLKe tight S¥Bntaactasenhdiciity prechaatilsm tos

di spos eamphememhetnamahmlbam/y Qﬂ.o@éﬁ cBRaYbLLyPeLd PRELYa Rl efyagnen: thE
nozzle. As; {L] S)és%grr% B, the nechanismis provided on The outer
periphery ~of the tub ody>8 c%‘féhnetrhé(“ﬁof’il %esch?Edeﬁaﬁ‘i)‘lfécaPs}’ t he
toner CdéA#Uit, in the conduit; i f desi red, the nechani sm may be arranged

in the nozzle row V\nthatubular structu 5 The tjght contact
onhanci . apehls SHTEr T a thECc Chate HGF L hebTt Ealhe Tt Ene

assunptign that bocFy aﬁd ar.r gngec%e Ahe t l_me arsystegrqu which inserts

the nozzle into the tubular body and a system B which inserts the
tubular body into 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 passage be closed as hermetically
as possible, as stated earlier. This is particularly true with the
connection of the mating portion of the tubular body and, e.g., the
nozzle because the leak of air at the position where they are connected
obstructs stable toner discharge and thereby increases the amount of
residual toner to be left in the container and because the toner
contaminates the inside of the apparatus. |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 similarly applicable to the
connection of the other parts included in the delivery path. As for
the system A, the tight contact enhancing mechanism is disposed in

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



The el astic nmenber disposed in the tubul ar body as the above nechani sm has
been described with reference to FIG 4. The elastic 1.0 nenber should
preferably be formed of an elastic and Elexible, but riot ai r - per neabl e,
mat eri al because an air-perneable material is liable to cause the toner to
| eak. For exanple, use may be made of foam pol yurethane or simlar sponge,
rubber or felt. As for sponge, a material not air-perneable and having

hi gh density is preferable 1 n order to increase the con tact area of the

elastic nenber with, e. g. , the nozzle. In FIG 4, the flat elastic
menber formed with sits and sized to cover the opening of the tubular body
is fitted in the tubu lar body. 1in this case, the elastic nenber shoul d

preferably beradhgs @dstém BhetrROmédhartsipekiphoel yedobn tthe dutlbul @ar iblogty. \Wien
use is nmade of highly flexible sponge which is apt to nake the insertion
of, e.g. , thef neaziubulsh bbiguwrt ,wheh tl® desdleabfe txamadbierie thef tbmras t hin
as about 0.1 mm or less to the surface of the elastic nmenber in order to
i ncrease rigéatiduyt, 25 Bef oorduihe itfodesi rednttie meachanisitowty ba Frenged i s
mated with, 22 e.g., the nozzle, the tight contact enhancing mechani sm
al so serves im tbeatozzhe rroNi dechuitip of f¥brevEtFHY et he toner from | eaki ng.
Even when the nozzle, for exanple, is .inserted int.q the sli tg dpf t he
el astic Smember 26, Thehé! ShREnBRIF-29E enhaits 88 Mechmt ' SBoH ddte Hixhoete BRY gap
occurring between_the slit and, e.qg.. the nozzle. Referrin % = 10-1
and 10-2, thesRa%4Ei ! 'He%&%eszsf’figw&ﬂ’ %\?tt H%thsoagfai‘ gd1y ?H celcrusb(l%(% ng each
ot her covers lt_)hde openi ng of the
ody.
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—perméable material is
liable to cause the toner to leak. For example, use may be made of
foam polyurethane 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 flat elastic member formed with slits and sized
to cover the opening of the tubular body is fitted in the tubular body.
In this case, the elastic member should preferably be adhered to the
20 inner periphery of the tubular body. When use is made of highly
flexible sponge which is apt to make the insertion of, e. g., the nozzle
difficult, it is desirable to adhere a film as thin as about 0.1 mm
or less to the surface of the elastic member in order to increase
rigidity.

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



tubul ar body, constituting the tight contact enhanci ng nmechani sm
Preferably, the slits 12 should intersect each other at an angle e 10 of 90
degrees. In this condition, the elastic nenber 20 evenly presses the
nozzl e 11 over the entire circunference ¢ the nozzle 11 and thereby
guarantees tight contact. While the nunber of slits is open to choice, the
slits should be spaced by the sane angul ar distance as far as possible. 15
As shown in FIG 10-3, an annul ar cover 41 having a suitable degree of
rigidity may be fitted on the circunferential surface of the elastic
menber 20. The cover 41 is capable of accommodating the elastic nmenber 20
and has a slightly smaller outside dianeter than the elastic nenber 20.
When the elastic nenber 20 is fitted in the 20 cover 41, the latter presses

the fornmer radially inward and thereb further insur tight contact. If
desired, two & Bst [ b RABLT < ta/ﬁitdﬁﬁﬁféngﬁcg-ﬁgfﬂ%'gﬁls'ﬁec %B'SE"E%{“ serves

ai r-permeabl e, 1 espegtd vely, Ry e [IALER EhLha LpLAT BRdy Wikh the

. @]
al r-per nmeabl e man%er acl ngthe inside o toner contal ner

prerequisite ig that fbe sl 'F_cirte%(aﬂP hé,h?s YR 8L RS HioC HERITREL S+ dRe @?%ségn |

coincide with each other. "Assume at the toner container is so

enptied due tgder CONSUNBL @R 2BhendipPRer +ighReRontaBe WPIHA® of dabe toner
cont ai ner decreases and sends out the toner v athe s | i ts However, the

ai r - - - per greabl &cal Asld GetREREENLAY Chesdsuch. t afernsandei noticeably reduces
the scattering of the toner. FIG 11-1 shows another specific configuration

using the elastic rRefberinglftubblGE tiodised 19hHWahd al FstCSmedider12h dvencd
shoul der
with two slits 12 intersecting each other covers the opening of the
tubular body, constituting the tight contact enhancing mechanism.
Preferably, the slits 12 should intersect each other at an angle 6

10 of 90 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 to choice, the slits should be spaced by the same angular distance
as far as possible.

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

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

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

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

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



C (see FIG 16-1; thereinside. The shoulder C forns a toner outlet 13--1.
An annul ar el astic nmenber 31 intervenes between the elastic 10 nenber,

| abel ed 26, and the toner outlet 13--1 and has a hole 31 extending in the
direction in which the nozzle 11 is inséfted into and renoved fromthe
tubul ar body. The hole 31--1 has a dianeter 01 slightly snmaller than the
di aneter 02 of the nozzle 11. When the nozzle 11 i s inserted into the
toner conta i ner 2, i t 15 tightly contacts the annular el astic nenber 31
due to the above relation between the dianeters D1 and &. This, coupled
with the elastic nenber 26, realizes a double airtight structure. Further,
when the nozzle 11 is renoved fromthe toner container 2, the annular e
ast i ¢ nenber 31 renpoves the toner deposited on the nozzle 11 , k e. , 20
cl eans the nozzlmitd.withee&drasther. netdsene 26atlthe tireansnthenemozglseft 11. As
a result, contam nation ascribable to the toner deposited on the nozzle 11
i s obviated Flafd et Pe s Mowst cahiod kenswpecorf b€ enténgur atihen. ithevtd lefe t he
toner outlet 13-1 of the toner container 2 has a dianeter 03 smaller 25
than the | engblf thedbneneonstidinepgecr sgfes prd earalstaus theisesr 268 thmel 'i&

elastic nenber 26°is fornmed with four slits, as |IIu ratecﬂ1t When
el asti c nenbeHopevers ’Fbﬁ r?éd P\F't"ﬁat’}ﬂééa%)’?'crﬂ?‘ébeé’l Peke 8 such fanerg Iamjs 26- a
are apt to rise and sto t he hol e of e nozzle 11 when the nozzle

11 is i ns?erted‘o"h‘fe@bt'heretd&ﬁ%? BenteEther Ng, °£I'ﬁg Hi"&heter D3 smaller than
L LR | 0 Ve A U S R Bt MR
32-1 having Eiéqas{?% Elmber. Tubular bodies shown in FIGS. 11-1 have a shoulder
C (see FIG. 16-1) thereinside. The shoulder C forms a toner outlet
13-1. An annular elastic member 31 intervenes between the elastic
10 member, labeled 26, and the toner outlet 13-1 and has a hole 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 D1
slightly smaller than the diameter D2 of the nozzle 11
When the nozzle 11 is inserted into the toner container 2, it
15 tightly contacts the annular elastic member 31 due to the above
relation between the diameters D1 and D2. This, coupled with the
elastic member 26, realizes a double air—tight structure. Further,
when the nozzle 11 is removed from the toner container 2, the annular
elastic member 31 removes the toner deposited on the nozzle 11, i.e.,
20 cleans the nozzle 11. The elastic member 26 also cleans the nozzle
11. As 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 smaller

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



D4 smaller than the length L of one slit 26-a. The film32 is fitted to
the elastic nmenber 26 with the center of its hole 32-1 aligning 10 with the
center of the toner outlet 13-1. This can be easily done by using a

t wo- si ded adhesi ve tape. The film 32 may,pe adhered to the entire surface
of the elastic nenbers 26 because the slTts 26-a of the upper elastic
menber 26 and those of the |lower elastic nmenber 26 are not coincident
except for their centers. FIGS. 12-1 and 12-2 and F I GS. 13-1 and 13-2
each show another specific configuration of the tight contact enhancing
mechanism As shown, the elastic nenber 26 is inplemented by a packing in
the form of a plate or a sheet having any desired width a. The elastic
menber 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 ery of th LSame, as
shown in Fl GS.ladBiclmemer126 ds farmddsiitbdious phitFaldst | 'GP Ee: | @v fBnber s
26 may be fitted on the tubular body 13. FIGS 14-1 throqgg %%;g §mgw

anot her speci ftihe esti gumeabeort oF Tereed IV TRGH ACMERRAAET fg frechani sm
Usual ly, the toner out | et 25 of the toner contaipe i y sone
seal i ng nmeans s'nterkder a6 3 FF svEhe" ﬁé°?oﬁe§’f%%%ﬁ %% Tﬁ%é %%ggﬂ?cally,

toner out | et dPerhEe (BRELS ddniai FEPT 220 AL Ehan T I T4t ha Sozzl e
11 is pressed %%@? eg’zh?tshmeal?hl'e%qwgiacheA?e&QﬂV\@ dovdd Ghisdl4rebiddne nozzle 11

enters ? the t al'her °1 prercing the sheet 33. As a result, the

sheet 33 is sandw ched 0GEWReR) § Ner1aibu BF e RAEKNDS 1206l 26he fRom 2l €irle],
enhanci ng ti ght cont act .

use may be made of a film 32 formed with a hole 32-1 having a diameter
D4 smal!ler than the length L of one slit 26-a. The film 32 is fitted
to the elastic member 26 with the center of its hole 32-1 aligning

10 with the center of the toner outlet 13-1. This can be easily done
by using a two-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.

156 FIGS. 12-1 and 12-2 and F1GS. 13-1 and 13-2 each show another
specific configuration of the tight contact enhancing mechanism. As
shown, the elastic member 26 is implemented by a packing in the form
of a plate or a sheet having any desired width a. The elastic member
26 is affixed to the inner periphery of the tubular body 13, as shown

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

FI1GS. 14-1 through 14-3 show another specific configuration
of the tight contact enhancing mechanism. Usually, the toner outlet

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



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

uret hane by way of exanple. A recess nay be forned at the 10 center of the
sheet 33 beforehand, so that the sheet 3%_ea5|ly breaks when the nozzle 11
is inserted into the tubul ar body 13. 1t*%s essential with this scheme
that the sheet 33 be firmly adhered to the outlet of the tubular body. The
shoul der 13-1 may be fornmed in the tubular body 13 such that the tip of
the nozzle 1 1 abuts against the 15 shoulder 13-1. This will further
pronote tight contact. The tight contact enhancing nechani sm may be

i npl enented by an undul ation structure fornmed on the outer periphery of
the tubular body, in which case the undul ation structure will be received
in the toner conduit. Further, a screw nechanismfor connection may be 20
provi ded on t heetadiutiar thmiyframdlerakzte Si¢ve fsca e, ofn threcenfbgheatiobody
also allows a cap for sealing the opening of the tubular bod to be fitted
thereto. For tshpen Parfpésel4—fhe egetshbuk ddhefetbartse tonpe Oﬁitﬁﬁﬁ gedhdith a
screw nmechani sm The toner container of the present |nv?nt|on will he
described 25 tdet copETiner cal | 95 RNEH r*@f%ﬁen‘éezt Fheitegzle g1 SRESESY2.  As

shown, 26 the toner contai ner ncludes east nDuth r, toner out |
et portion 5@2aHotbomhsst §nd Aa? she Wl |G5214 ﬁ(g& 01 ] ®WHA 50 and

bot t 51. T th 50 . h t 50-
ol S5 T e S TS L S LS & et

er t hou such' a

configuration s nah Ilsfgn%i%cﬁld be#AEA Bht Yupl f161SY e ald1ByShél Wkl 51 has

a dianeter sequentlall ecreasi ng east I n a tion 2 1 adj oi ni ng
t he nouth 50’<§ﬁahcng tHﬁ&rQ&ﬁgctThe shape of the bottom 51 and the cubic

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

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. It is

essential with this scheme that the sheet 33 be firmly adhered to the

out let of the tubular body. The shoulder 13-1 may be formed in the

tubular body 13 such that the tip of the nozzle 11 abuts against the
15 shoulder 13-1. This will further promote tight contact.

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

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

The toner container of the present inventionwil! be described

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



shape of the toner container 2 are open to choice so long as they satisfy
t he above conditions. The toner container of the present invention may be
positioned vertically or horizontally, as desired, because of the toner
repl eni shing systemusing:an air stream In practice, the vertical
position of the container with its nB&th facing downward is natural and
nost effective fromthe gravity standpoint. To stably discharge the toner
with an air streamvia the nmouth facing dowward and to mnminimze the
amount of residual toner to be left in the container, it is effective to
incline the smaller dianeter portion 52-1 of the side wall 52 relative to
the section 50-1 of the nmouth or tubular portion 50. This is particularly
desirabl e 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
mout h 50 streudher poetfemabl2yi neeuddaudt hatstld miutedrttoneabotitet4drtiegr ees to
about 90 degrees, nore preferably about 60 degrees to about 90 degrees. In
FI G 15-1,50,theotingl &1, 9aef atshide sahl B2rcodnentenerthporttlmA0Bnd bottom he sane at
both sides. In FIG 15-2, a snualler dianmeter portion 52-2 has an angle 27
u 1 of abdiit 9Dhelweyide® s daeckiondOandaninemyre momA i afefier emat ledn 90
degrees at the other side. It is to be noted that such a smaller dianeter
portion dod@nndthendipe imgn béi F8tRedobvabe t REUER itle 3itdaushlsych 52, The soft
toner contai ner qvai.l at%ll.e .tw,i(.th he resent ré nvent. QM 51iacl udes at [east a
f1exi bl e saCR "By 6l s oF i iy %eonrefl n 8 T grd” mout'h or toner outl et
portion, a&iasn;[eggregec?uaérnltllaelrl'y cﬂ;régeéss%%lé dtSleast ina portion 52-1 adjoining

the mouth 50, as illustrated. The shape of the bottom 51 and the cubic

shape of the toner container 2 are open to choice so long as they

satisfy the above conditions.

The toner container of the present invention may be positioned
vertically or horizontally, as desired, bé‘c’:ﬁia-';*se of the toner
replenishing system usi;wg an air stream. |n practice, the vertical
position of the container with its mouth facing downward is natural
and most effective from the gravity standpoint. To stably discharge
the toner with an air stream via the mouth facing downward and to
minimize the amount of residual toner to be left in the container,
it is effective to incline the smaller diameter portion 52-1 of the
side wall 52 relative to the section 50-1 of the mouth or tubular
portion 50. This is particularly desirable when the toner container
is so‘f“t and easy to slacken. The angle 6 between the smaller
diameter portion 52-1 and the section 50-1 of the mouth 50 should
preferably be, but not |imited to, about 45 degrees to about 90 degrees,
more preferably about 60 degrees to about 90 degrees. InFIG. 15-1,

the angle 6 of the smaller diameter portion 52-1 is the same at both

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



designated by the reference nuneral 2a in FIGS. 16-1 and 16-3 It is to be
noted that the Soft toner container of the present invention may even he
one whose sack is partly flexible and partly rigid. The nouth expected to
mate with the mating portion havi®§ the previously stated function should
preferably be formed of a relatively rigid material. The soft toner
container is deformable due to air pressure introduced thereinto, i.e.,
has its volunme sequentially reduced by suction or sequentially increased
by blow. As for the soft toner container, the cubic shape nmentioned
earlier réflep§ about 199 ddeapes oft onehel deomtcaamengfd 18 2amal fteh ‘tian.S0Advant ages
achi evabl e with the soft toner container are as follows. Before the toner
cont ai ner ?%’eﬁécﬂgeahwcttr’i‘efoﬁéiﬁ tife i s &okbe gfotetiethednswihnersmeaterbe

subst anti evacuat ed, reduced in volune. This of |ows am ni mnunof
air to ex %"t °at \F\’/@Eﬁ't‘ﬁ‘n%‘?’a":'pf‘a"rtth"c!’lee*so ORI Bfisedovier diheaeTidppér de wat! shown, and
therefore gauses the toner to rapidly sink in the toner container. As a
result, the total packl ng time is reduced, and contami nation ascribable to
toner is mnim o oI‘chc" ton%rtacont ain rotected fromd

nmage
ascribable to s g and " impacts’ uvrallﬁﬁb I(Te"l' D\}/’ew ?'555”11%@?9”%'?{9%& tion,
the storagg @ads %§ leTaE‘@Q % fo@fs 2GR BLPNGE, n%n;gsq?"tngr& gsr i Qlo need a

shock absorbing materi al h woul d I ncrease ter the

sof t t onefo@ONtA B@rﬁerh%%tb@terbo@i?fm& edsa%teee@m@rfromé Q%c@ppﬁr atus body,
it can be folded up in an extrenely 5 compact configuration e user can

t her ef or edesignkyechapdihe tdf@rence numeral 2a in FIGS. 16-1 and 16-3_ It is

to be noted that the soft toner container of the present invention
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 deformable due to air pressure
introduced thereinto, i.e., has its volume sequentially reduced by
suction or sequentially increased by blow. As for the soft toner
container, the cubic shape mentioned earlier refers to the shape of
the container filled with air.

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

The toner container is protected from damage ascribable to shocks and

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



toner container and can even send it by mail for a recycling purpose. For
a transportation conpany, the lightweight, folded toner container 1is easy
to transport, flexible and therefore easy to handle, and is prevented from
being scratched or otherw se damaged. Thgs is 10 successful to reduce the

transportation cost of enpty toner containers. A toner producing industry
al so achi eves cost reduction because the toner container is reusable. In

addition, we experinmentally confirmed that the residual toner and ot her
contam nants could be renoved nore easily fromthe flexible toner i"

contai ner than fromthe hard toner contai ner. The sack and nouth of the

soft toner container should preferably be produced i ndependently and then
connected together from the production standpoint, as stated earlier. The

flexi ble sack may be fornmed of a sheet of polyester 2 Il e,
pol yur et hane, tpahsppropyfl sumd artopgl GANERISER ‘%ng}fﬁe'?éedv@ gn&g!r X%I t h(‘)ﬁét1 a

| ayer of another material or even paper coated with resin. Wen the sack
i s i npl enent edagsr itakovtieli WU ldy AL B3t hEFhher | ayer and outer |ayer shoul d

preferably be fornmed of polyethylene or LRk J8Sidd sdeh énptosd mesi n or
similar resin, respéstRt ya.“g“?ﬁi eﬁf%i%oﬁét;goggck “does not easi | y break

when subj ected 10 Pr i she BLESSULE pody iEWhEY fokelilupxXibe exttanclial -y
be provided wi'ttH°¥ al I?FU_ ayer by Vapor deposition or may conjcta| n an
oot a1 ey SR b R SR B e et by
be between abotuc}negocoﬂ@ ﬁ'@q AU AP dend it by mail for a recycling purpose.

For a transportation company, the |ightweight, folded toner container

is easy to transport, flexible and therefore easy 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 reduction
because the toner container is reusable. In addition, we
exper imentally confirmed that the residual toner and other
contaminants could be removed more easily from the flexible toner

15 container than from the hard toner container.

The sack and mouth of the soft toner container should
preferably be produced independently and then connected together from
the production standpoint, as stated earlier.

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

20 polyethylene, polyurethane, polypropylene or nylon resin or paper
with or without a layer of another material or even paper coated with
resin. When the sack is implemented as two resin layers, the inner
layer and outer layer should preferably be formed of polyethylene or

. . . . o
similar resin and nylon resin or similar resin, respectively. Thi

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



nore preferably, between about 80 m and about 150 um An excessively thick
flexible material would fail to achieve the above advantages derived from
flexibility while an excessively thin flexible mterial would have its
portion packed with the toner slackened and woul d t hereby obstruct the
delivery of the toner. The soft toner container of the present invention
may even be one have a sack and a noutay prepared separately and renovably
connected togeteher Agaifexibld Snafieeffr ablyebe optdvphiedrewitht he Aetmedmcal |y
cl osed condi ti on Qy e.g., threaded engagenent_ or i.nstertion. gog this

pur pose, atYfEadf taﬁ8ro‘geé’r‘ﬁsﬁ§l% FhBE TR B HH A d *Prsi-8rabIdfeBe "¢ Si®ed or a
rel ativel witthi skatikl exédtirécimterial . The sac;;. is formed with an opening
to which the nouth is to be fitted. To produce the sack, a plurality of

pi eces prepared beforehand to forma presel ected shape may be adhered by,
e.g., heat sealting.tW tfeenilievabyeriaenat have| exi bt eiredt enicadness, stleect ed
from a group of plastic, a seanl ess sack na%téqtﬁ formed by extrusion

nol di ng. |%hiSkBRIY SHEUHOREG BRI Yt RE l_é?ffwteeflo 06?1;%} ABF HI°Uhe° gfesent
invention By eyelrhenopne nMQse saskud S dRar fhy sdhbexdddue afso Pakt |y rangi d,
as stated earlier. The nouth or toner outlet portion may be forned of

pol yet hyl e3€espbTafpr SpyFlene ibse mMataript atilestor! het aFRiSHR IF8t ARPVenout h
is relativelwnehgd, aktsvdmt ebbal Sheub iRyef gkl yabe excdentjeagl wiith or
at least simlar to the material of the sack in order to facilitate

j oi ni ng. THexibbtl BrtYHodY ctiedi theng ShePOr B 8% h PREkfendtdl | Yhsalenddp a

mati ng porifetaPabhevafidehifity Vhitbuce: the dehevdiQzat arRndoged.i tting
portion to be fitted in the
The soft toner container of the present invention may even be one

have a sack and a mouth prepared separately and removably connected
together. Again, it is preferable to implement the hermetically
closed condition by, e.g., threaded engagement or insertion. For
this purpose, at least the opening of the sack should preferably be

formed or a relatively thick, flexible material.

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

partly rigid, as stated earlier.

The mwmouth or toner outlet portion may be formed of
polyethylene, polypropylene or similar plastics or metal. While the
mouth 1is relatively rigid, its material should preferably be
identical with or at least similar to the material of the sack in
order to facilitate joining. The tubular body constituting the
mouth is generally made up of a mating portion capable of mating
with, e.g., the nozzle and a fitting portion to be fitted in the
opening of the sack. Each of the two portions may have a particular
inside diameter and a particular structure in accordance with the

function assigned thereto.



openi ng of the sack. Each of the two portions nmay have a particular inside
di aneter and a particular structure in accordance with the function
assigned thereto. 30 FIG 16-1 shows a specific configuration of the nouth
including a mating portion A and a fittjyng portion B. As shown, the mating
portion A has an inside dianeter x greater than the inside dianeter vy of
the fitting portion B. The tight contact enhanci ng nechanism5 stated
earlier is provided up to the shoulder G This structure is simlarly
applicable to the hard toner container. If desired, the mating portion and
fitting portion of the tubular body may be configured to be separable from
each other. This configuration allows the elastic nenber or simlar tight
contact to enhancing nechanismto be easily arranged in the mating portion

and allows the separable portions to be individual repl ace n
damaged. Wi [FéGt Hibs1cehewbea dorei fict ﬁOF&F‘#ﬁf?HQ”s%?ﬁ%’%/JP gbr'ngg%ag?gvx?

structure, air-tightness is essentjal. when the two portiaons +GppNnect ed
together. 15 Tetfia pohkidn At pRg HdrtF B BB The t ubu é&r’ oé@é 1?"63 tﬁ% sack,

it is preferable to use, e.qg.,. heat or ulfr j iRsPId8Y ate@er Pr event
air froml eakipﬁgtfcrrbh"taﬁea'bgﬁi'.‘reF?Gmef%r- v %%%35’1 ghéﬁ\égiefl;acs: cont | gteJ; ation

of the F1{Ling porsi on. 8107, 6 eY! NGyl gkt ik eriihcshovachdent i L1 1 ng

portion B has %a° s-section at 20 is superior to the circular

cross-section fromthe ahove.sta DL | ddF| & 1HrBsshamare ispeci fi c
device for at IWhGF h% aly pz{,\?tgg?nupstc@

similarly applicable to the hard toner container

|f desired, the mating portion and fitting portion of the
tubular body may be configured to be separable from each other. This
configuration allows the elastic member or similar tight contact

10 enhancing mechanism to 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 portions are
connected together.

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

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

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

25 mouth. The open portion of the sack 22 includes a portion D having



to easily deliver the toner fromthe toner container. As shown, the open
portion of the sack 2a i s fitted on the fitting portion B of the 25 nouth.
The open portion of the sack 2a includegia portion D having 31 a surface
substantially parallel to the surface of the fitting portion 3, so that
the toner easily gathers at the portion O and can be stably delivered. The
portion D has substantially the sane |length as the fitting portion b
although it is open to choice. The above structures are simlarly
applicable to the hard toner container. As shown in FIG 17, a flange E
may radial |y extend out from the position of the tubular body between the
mating portion and the fitting portion substantially perpendicularly to

h bul bod 10 The, fl.a F
the teugu 1a‘r a 85 e‘?aceosrubgr%‘ 'ttlagﬁbBarmWeP% tﬂﬁl@gﬁrdfa%@ 2. ‘tﬁ%%%%@c er%ip?oqtpgrﬁt Ion

of , in°order to facilitate st age o

transport. Fhagdclhta't e oﬂgr agrprgﬁ%%hglrls QIS NG r € O5H BaRE o %et%.ecaﬁﬂ:ﬁ' ! %

packed with e toner w aci ng upward. The flange E

applied to the hapdgtongs pcaqgm nemasagas;ta;@.mysﬂmw&memf@th% tﬁ@e sack

2A may be provided wmth a wndow or simlar preSsure adjusting neans 31

whi ch_passes enkyingl forth BRTEWAUER. | MNenosdietdlonwisystem or the combi ned
bl ow and suction systemis used for toner replenishnent, excess air flows

out of the sack 2a Ve abbee WitAdeMr3d.arkhs Emidkr | y0Wpp biicabl® Hoetied Mmasd
limtlessly 20 sent into the sack 2a and thereby further stabilizes the
di scharge andomepkeni=siheent of the toner. Further, the toner is apt to
cohere due to the expansion of the toner contalner 2 when the container 2
As shown in FIG. 17, a flange E may radially extend out from
the position of the tubular body between the mating portion and the
fitting portion substantially perpéndicularly to the tubular body.
10 The flange E may be hanged on a preselected portion F of, e. g., a paper
or plastic box in order to facilitate storage or transport. In
addition, the flange E al lows the container to be easily packed with
the toner with its mouth facing upward. The flange E may be applied
to the hard toner container also.
15 As shown in FIG. 18, the sack 2A may be provided with a window
or similar pressure adjusting means 31 which passes only air
therethrough. When the blow system or the combined blow and suction
system is used for toner replenishment, excess air flows out of the
sack 2a via the window 31. This allows air to be almost |imitlessly
20 sent into the sack 2a and thereby further stabilizes the discharge
and replenishment of the toner. Further, the toner is apt to cohere
due to the expansion of the toner container 2 when the container 2
is stored over a long time. The window 31 obviates this kind of

occurrence also

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



is stored over a long tinme. The wi ndow 31 obviates this kind of occurrence
al so. 25 Moreover, when the toner container 2 is packed with toner, air

i nside the container 2 adequately flows out via the window 31. This allows
the toner container 2 to be efficiently cked with toner and protects the
container 2 fromdanmage in a low tenperatiure environnent. The wi ndow 31 or
pressure adjusting neans may be inplenented by the conbination of a film
formed of porous fluorine cantained resin or simlar synthetic resin,

paper and a thin netal film The window 30 nmay be provided at any desired
position of the toner container 2 matching with, e.g., the toner
repl eni shing systemand the nouth facing upward or downward. The pressure
adj usting neans is simlarly 10 applicable to the hard toner container.
Various nodifications of the toner container in accordance he

present invent irerideithe deetabwer? béelq%éﬁéY fafseput Kiagthe §indogy 1Ws '‘toner
contai ner including a squeezed portion i.nin 0 n of the ck 2a
connected to thblowsiths tomer moptaings 4 §o peg 4?‘%\)\8 eé‘qt%r?%?:& ‘Jomten Ircloenrerl n?ﬁudl ng
a plurality of squeezed portlons r med in he Si f a. The
or each squeezee eﬁBT' theRos®igee ﬁf"ggf"ﬁaegew@l yht" p?ﬁ AU o o1

e toner above it from
Dhe oot ho1s from ol FUAaRT | 67 Gt Basinebsd BRYIAY fdld| oyl 06 | HORGEnEL O/ 11 N

oppi ng rePatlve | arge masses of 20

toner sequ Lhe tone 0 R r LQNES Wﬁé—eb Bl ied PEEMENT €d
fron1be|ng stog éhyﬁo 'na 6h%ﬁg9 ﬂﬁf$£%a§ g&s an eﬁbelopenllke t oner

contai ner inpl gp%n&?parbyyntkg‘@lé | &bl & pERLRH iatisi nhistlaM oF iswbs Taatwiatidwy t he
sanme shape. The t

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 squeezed
portions 53 formed in the side of the sack 2a. The or each squeezed
portion 53 prevents the weight of the toner above it from being
transferred to the mouth 13 and thereby prevents the toner adjoining
the mouth 13 from coher ing while stopping relatively large masses of
20 toner. Consequently, the toner conduit 12 and toner outlet are
prevented from being stopped by the toner.
FIG. 20 shows an envelope—1like toner container imp | emented 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



flexible materials are connected by heat sealing except for the end 25 for
formng the toner outlet, and then the nmouth is fitted in the toner 33

outlet. As shown in FIG 21-1 or 21-2, ? hangi ng portion 56 forned with a
hol e 55 may be fornmed at the bottom of ‘?1e envel ope-Ili ke sack 2a.

Al ternatively, as shown in FIG 21-3. a knob 57 may be fornmed on the side
of the sack 2a. The toner container shown in FIG 21--1 or 21-2 may be
nounted to the apparatus body with the hanging portion 56 or the knob 57
hel d by hand. This prevents the fi- -.b_ip toner container 2 fromfalling
down when the anmount of toner remaining therein is short. In addition, the
hangi ng portion 56 or the knob 57 facilitates the conveyance of the toner
contai ner 2 packed with 20O toner. The sack 2a of the toner r11_t ai ner 2 may
be formed of eutletanspastenn or Fs&bdiaher A1y tarbﬁbgﬂagé’r‘?ftkfﬁ‘tgé)i &M% al ow
a person to easily determ ne the anount of toner renaini

contai ner 2 werth heotlerBd hay be disrmred Al thaPotbT af o rve ‘?TF%_III—'M Q%‘ﬂ‘ shows a
blastic f || ngs FRESTZBISHONS 8 COREr BoHCa AP 30 ihosa Batk oM for med
Furhor . F1 G oA veous of FancRcH dint aier oD SHar Ui g AP oueE 42 sonet ant |y
cont ai nel shobh AT PRABLAP T do B apph ERE el b che Hne HGRrhSn

resiliency andgcan b  68Sk) redal byehbRsl: Fh @Spr damksand 26masshomnar

nodi fi ed toner contarner 40 sim | ar

container 2 from falling down when the amount of toner remaining

therein is short. In addition, the hanging portion 58 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 in the container
2 or the time for replacing the container 12.

i5 FIG. 22 shows a toner container 40 including a sack 42 formed
by the heat seal ing of plastic films. FIG 23 shows a toner container
40 whose sack 42 is formed of paper having some degree of hardness
and rigidity like a milk pack. Further, FIG. 24 shows a toner
container 40 including a sack 42 constantly biased by, e.g., aspring

20 such that it tends to roll up. When the container shown in FIG. 24
runs out of toner, it rolls up due to its own resiliency and can be
;asily col lected.

FI1GS. 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



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 tw sides 34 of the
sack are inclined by an angle of less than 90 degrees relative to the
section of the tubular body. The toner ceptainer 40 with this
configuration has desirable volune efficiency. Wien an inmage form ng
apparatus repeats inmage formation with 5 the soft toner container set
therein, the toner container deforns due to the consunption of the toner
and is apt tof ai | to fully discharge the toner. To solve this problem
t he present invention uses neans for allow ng the toner container to
preserve its original position as far as possible (position preserving
means hereinafter). 10 Specifically, the toner container 40 shown in FIG

25-1 includes position preseryvi nmeans 48 SPrro sack 49. The
position presdriien @a%&rr%'ﬁ%" S'/%Mea"fﬁ?%cf ofe5et Lﬁ‘é @g‘ijigrﬁﬁ?é’l bﬁi%‘?l cs,

paper or a conblnatlon th r hav. any desi ed sh
structure so tl°omf gehipn @A \g%rnﬁ?\: exﬁé P@ r C@H Ti"8h. &g%'%%l'é t he
position preserV|n a box-1like

confi gurati on Sft %ﬂngfﬂbhfﬁ sécﬁ ﬁgvogﬁ%hgﬁF%conglguration is only
illustrative. FlG a%h%eafm%g LEkRD: r8kedaC A0S Ak ALk iBhERERVI N

means havi ng Si X sur aces sho surfaces of he position

preservi n.g Meang s%%t%ﬂeptcoﬁpg.nkh%e%héa&@ +2Q doAbeksskAnef QEFSHRRREL I NG
the nouth are hol ed except for their edge portions. If desired, the

posi tion presedoVingcomamst MYoPehd RPhETBR €6 ap8Iodfasacde fulllled s\ﬂhdrfgeal r.
Al so, the position preserving neans nay
the toner. To solve this problem, the present invention uses means
for allowing the toner container to preserve its original position
as far as possible (position preserving means hereinafter).
10 Specifically, the toner container 40 shown in FIG. 25-1 includes
position preserving means 48 surrounding a sack 49. The position
preserving means 48 may be formed of relatively hard plastics, paper
or a combination thereof and may have any desired shape and structure
so long as it can achieve the expected function.
15 While the position preserving means 48 shown in FIG. 25-1 has
a box—like configuration surrounding the sack 48, such a
configuration is only illustrative. FIG. 25-2 shows a modification
of the position preserving means having six surfaces. As shown, the
surfaces of the position preserving means 48 except for the surface,
20 labeled a, for supporting the mouth are holed except for their edge
portions.
|f desired, the position preserving means may be implemented
as a sack filled with air. Also, the position preserving means may
be arranged in the apparatus in such a manner as to support the flange

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



be arranged in the apparatus in such a manner as to support the flange 25
shown in FIG 17, the hanging portion shown in FIG 21-1 or 21-2 or 35 the
knob 57 shown in FIG 21-3. Further, theggosition preserving neans may be
i npl enented as an adhering nenber fitted on a suitable position of the
sack and adhered to a preselected portion of the apparatus. The soft toner
cont ai ner supported by the above position preserving neans may be
transported or stored al one, depending on the structure of the position
preserving neans. Generally, a toner container should preferably be packed
with as great amount of toner as possible because such a toner container
10 can be efficiently stored or transported and al |ows the user to obtain

a great nunbe f, copies, wWith a-mni,oum f requency, , of replacenent. . However,
shoul d the tor%g'r? kcngﬁt %?r?g?wrt')e' npggieéiw't hf:%\%%&‘cetg‘gi D ahBufY * ot '{'8ner,

the advant ages.f. e uEOMEN hERENLS0h NGV SLeMAL, (e PLeSEDL dAayenti on

woul d be difficult to achreve. 1 uct series of experinents to

determne an @geiiton 9f HhANSLcl AnBeadlch 6FL1oV e ¥r RBFEALS! Bod |LRNGY figN! al ner

when the toner container was conbined wth the toner replenishing system
Assunme that tBpafacki ng density of the toner container is produced by
dividing the weight (g) of toner packed in a fresh toner contai ner 20 by
the capacity (onB) Ohetdieftcaphé nehtaiHee exfRKkeEHs thbowed et Ratitivhen the

packi ng density was 0,711 g/cm or | ess, -toner could be stably
repl eni shed f poeserviiogerarcomdyabaeransphetdtesr stodee dland, depanlfihg oattheal |
times and left in the container only in a mninmmanount. It
structure of the position preserving means.
General ly, a toner container should preferably be packed with
as great amount of toner as possible because such a toner container

10 can be efficiently stored or transported and al lows the user to obtain
a great number of copies with a minimum frequency of replacement.
However, should the toner container be packed with an excessive amount
of toner, the advantages of the toner replenishing system of the
present invention would be difficult to achieve.

15 We conducted a series of experiments to determine an amount
of toner to be effectively packed in a toner container when the toner
container was combined with the toner replenishing system. Assume
that the packing density of the toner container is produced by
dividing the weight (g) of toner packed in‘a fresh toner container

20 by the capacity (cm’) of the container. The experiments showed that
when the packing density was 0.7 g/cm’ or less, toner could be stably
replenished from a toner container, whether it be hard or soft, at
all times and left in the container only in a minimum amount. [t

should be noted that the toner replenishing system of the present

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



shoul d be noted that the toner replenishing systemof the present 25
invention is practicable even with other packing densities, i.e., the 36
packi ng density of 0. 7 g/cnB should be regarded as the nost desirable
packi ng density. On the other hand, when toner is left at a hot environnent
over a long period of tine, it is apt formmasses. To determne the 5
cause of this occurrence, we conducted different series of

experinments, as follows. Experiment 1 There were prepared a cylindrical,
columar glass bottle having a dianeter of 63.5 nm a height of 135 nm and
a capacity of 10 250 cc and including a nmouth, and three cubic, soft
containers inplenented by 100 u mthick flexible sheets consisting of

pol yet hyl ene and nylon. To produce each soft container, a sack fornmed by
wel di ng the above sheets and a rigid nouth menber formed of polyethylene
and having a dianmeter of 14 mmwere wel ded together. 15 Each soft ﬁontainer
had a square pottiom dshesey one. Sigdemwetwul dbertieAar dfgas theBoTd$9'62R1Fd sof t
cont ai ners each were packed, in a normal tenperature environnment, with 100
g of col or topggkidgaddrable from Ricoh Co., Ltd. having a relatively |ow

melting point, i.e., a flow start tenperature_of_ about +Rottl e and
soft contai ners eacln20ewsher haesh @Eﬁﬂéﬂebysdﬁﬁg?t§35#f?§25rﬁ%ﬁ air inside

each soft container was sucked hy va

. cuym of 150 ggp*g Hs&rRfnathozzl e
having a | engt horaf p&Oi atnPhirtdme: dftahﬁataBJﬁl s I:(?:rmm"%a Re %zz " e was

iegELeﬁentsed t?;uge 3;){0 tﬁzhoiédrtrggcg,Orwge%ogéuciegé O i akrlpgSsetieel of After
exper iments, as fol |ows.

Exper iment 1

There were prepared a cylindrical, columnar glass bottle

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

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

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

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

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

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

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

a length of 60 mm and a diameter of 5mm. The nozzle was implemented

by a 300 mesh fi |ter formed of porous stainless steel. After each

soft container had been ad justed to a desired packing density by the

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



soft container had been adjusted to a desired packing density by the 25
suction, it was sea | ad by a cap. The packing density of the container 37
was determ ned by dividing the anount of toner (g) by the volunme of the
contai ner closed by a cap. To determ negthe volune of the container sealed
with a cap, the container was sunk in water, and the resulting change in
the | eve | of the surface of the water was neasured. 5 By the above
procedure, the glass bottle (sanple a) with a packing density of 0. 4, one
soft container (sanmple :) with a packing density of C. 4, another soft
container (sanple c) with a packing density of 0. 54 and anot her soft
container (sanple u with a packing density of 0. 67 were prepared. How t he
toner coheres when stored at to a tenperature of 5CC was determ ned with

each of the four sanples  a-:c’ To determ ne hesipR of149 u m
74 p in and 4“Saspdeﬁ€in'p|‘?’éf‘%1‘i' bYeLidd e b E & %‘é’ke&’étgﬁ%r g?) %&n@% was put on the
149 m mesh apd passed thr e Stack.fQhi R0 $eCohdsmet @FME@SUre the
anounts,  of @3%é¥@gar§ﬁef?#%%t$9 1E%ﬁgnDJ§tseé? residual toner each were

15 nul tiplied by a,0f §§ﬁﬁe%c\}&ﬂ‘ﬂ1 £BSt A cofddndM@at 8LHO | Rivatbie snimtid the

resul ting proauc s to the total anobunt of toner was determned to be the

degree of cohesi AR M cFidng® i n2bePlAt§ of Ree daafRes fafheariies vanmeateedi ned by
t he above procedure. As shown, the sanples b-d, i.e., soft containers

cause 2@ the degrepyofheCathe®i prodeduedianpe dliats Ibetwdi ¢ Heatp reegard thoa t he
duration of storage. By contrast, the glass bottle or sanple a causes its
toner to cohepgcHimgadedBoOty opeX hpabnefsdfit menaathemalsaspt@) e ik @r eanknne
i npossi ble. The soft containers were found to only slightly expand
density of 0.4, another soft container (sample ¢) with a packing
density of 0.54 and another soft container (sample &) with a packing
density of 0. 67 were prepared. How the toner coheres when stored at
10 a temperature of 50°C was determined with each of the four samples
a~d To determine a degree of cohesion, 149 um, 74 um and 45 u
m metal meshes were stacked. 2 g of toner was put on the 149 m mesh
and passed through the mesh stack for 30 seconds to measure the amounts,
of cohered toner left. The amounts of residual toner each were
15 multiplied by a preselected constant, and the ratio of the sum of the
resulting products to the total amount of toner was determined to be
the degree of cohesion (%).
FIG. 26 plots the degrees of cohesion determined by the above
procedure. As shown, the samplies b6~d, i.e., soft containers cause
20 the degree of cohesion to change |ittle without regard to the duration
of storage. By contrast, the glass bottle or sample a causes its
toner to cohere in a short period of time and makes the measurement
impossible. The soft containers were found to only slightly expand

during storage.

25



during storage. 25 38 Experinment 2 There were prepared three glass bottles
identical with the glass bottle of Experinent 1 and three soft containers
identical with the soft containers of Experinment 1. The gl ass bottles and
soft containers each were packed with 100 g of toner to a packing density
of 0.4 by the sanme nethod as in Experineit 1. Thereafter, all the sanples
were sealed with caps. Such two kinds of sanples were stored at
tenperatures of 50, 45 and 40 in order to determ ne the cohesion states of
toner. The cohesion states were neasured by penetration 10 as prescribed by
JI'S (Japanese Industrial Standards) K-2207, i.e., by dropping a needle
onto a presel ected anount of toner after storage so as to determ ne the
degree of penetration. The unit of penetration is also prescribed by JIS
K-2207; a smaller value indicates a |ower degree of penetration. 15 FIG

27 plots the risult%ngfzexperinents conducted at the tenperature of 50C.
In FIG 27, a d dots correspond to the glass bottles and soft

containers, respectinely..As fQpalbe thgbagsabobbteizs §dmdrcat aitls Wehering
on the el apse of 40 hours since the start of the experinment and coheres

far nmore noti CE%QE%&@%%? OREsr 20N ainddhiree bt softai sorit keAEE i W t120
hours. This tendency was also found at the tenperatures of 40C and 45C. As
stated above, whenod: Woassi okt b Hxackiedntith Tone!aahdPot3ésd éddved tst or ed
at a high tenperature, the toner sequentially , .

5 containers each were packed with 100 g of toner to a packing density
of 0.4 by the same method as in Exper iment 1. Thereafter, all the
samples were sealed with caps. Such two kinds of samples were stored
at temperatures of 50°, 45° and 40° in order to determine the cohesion
states of toner. The cohesion states were measured by penetration

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

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

20 stored in the soft containers in 120 hours. This tendency was also
found at the temperatures of 40°C and 45°C.

As stated above, when a glass bottle packed with toner and
sealed was stored at a high temperature, the toner sequentially

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

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



coheres with the elapse of tinme. This is presumably because when air 25
inside the glass bottle expands due to the rise of tenperature, 39

pressure inside the bottle rises because the inner periphery of the bottle
is inplemented by a hard material and cd%not absorb the expansion, causing
the toner to cohere. This may occur even with a soft toner container when
it expands due to tenperature elevation to 5 the naxi mum capacity that
cannot he absorbed by flexibility, in Iight of the above, the sack of the
soft toner container nmay be provided with the previously stated pressure
adjusting neans. Apart fromthis kind of counterneasure, we experinentally
determ ned conditions capable of causing a m ninmum of toner stored in the
soft 10 container to cohere despite tenperature el evation. Assunme that the

soft toner comtlispes ihasdedthBsbitin £aRachdaausirare inhat ptheohsoperf thzacked in
t he contai ner occupies a capacity of Gtoner after sealing, and that air

occupi es a capaailty i £aind|endntidde bgeal gt dcoatai inér andheamnot t s ocaboties
occurrence was successfully obviated when the toner 15 container was packed
with the tonegxddnsite taldiow thg towrditd ophere( Cifinty mayioqe@r cyen)Wikh(Ca i r')
} >0. 1 x (pair) il) it is to be noted that the maxi mum capacity of the
toner 20 consaftnesnaredertsiner sherapaekirandsiushte hemresatHieneie VAR \WHen
expanded to its maxi num size. The capacity of the toQ r container can be
easi |y mbasur bl imaximumsakdcizy chmigeannatt e aBybae Rt 3&’&@%‘ 5 -which the
cont ai ner is sunk. The_cagacity which air occugi s refers to the. sum of
the capacity of air !pridgBhtothEisu@anys oﬁé"r sAEf 1O cFis SPECRBYFi RO25 ' Pile

contai ner andm;y evpcl)'loyl edov]:lit% ﬁ%agreev"i‘@&r ley g'tha%etd %Qggsdr% a%qﬁg{'itﬁg means.
Apart from this kind of countermeasure, we exper imental ly determined

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

10 container to cohere despite temperature elevation. Assume that the

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

packed in the container occupies a capacity of Ctoner after sealing

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

the above occurrence was successfully obviated when the toner

15 container was packed with the toner in the following condition:
(Cmax) — {[(Ctoner) + (Cair)} > 0.1 x (Cair) m

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

20 container refers to a capacity which the container has when expanded
to its maximum size. The capacity of the toner container can be

easi |y measured in terms of a change in the amount of water in which

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

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

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



?ge IQLZrC?Pgﬁi:Keif fa:culateq by subtracting the capacity occupi ed by
( otal capacity of the sealed container. Th i
occupied by the toner is calculated by dividi i ght f thaioner
he _ vi di ng the wei ght f th
the true specific gravity of the t y ; ; 5 o0
_ oner. 5 In the above relation (1 0. 1
rﬁytﬁg ;ggg;dggnﬁziﬁe?argggrﬁg b? sFace‘&bainst the variation of(pzéssﬁre
t one able to tenperature el evation. Specifi
the variation of pressure and th i ] o o
_ at of volune ascribable to the vari
g;ngfgﬁfrigu&ﬁe |nPth$ toger container are derived fromthe rule Oglgb;$n_
re P, and T respectively denote pres )
absolute tenperature. The gl ass bottl int ! ol v dasar
. e. es used in the previousl i
gxpeilnents are considered to belong to a systemin mﬁich voluﬁed$§c{;bed
onstant. Assune that a hernetically sealed glass bottle has a constant

vol une, and tq%t the.Lawp . . .
- - tH8.L BTPEY L WA 2889 bPT RBSHEE | Bg &hd Bapesiacedonel §d P
Pl at the tine of pgcilﬁg and 500 and P2 (nmaxinmum at the tine 21 ggosgge.

Then, there haglds i i ' i 1
LdS 1Bk reqrat 1R @btalP2aPdcityloflOde kekledi sentaifer. Thexi
tenperature and maxi mum pressure are 400 and P3, then thére horgshgﬁlwum
ieggiag;otnhgf : En%ala;l,c Ftytlo&ﬁﬁ.i ed Biyathe Sonereiper btulrtek e\t i R (Y e
er container 20 to conpress the toner; the i
10% at 500. Presupabioyer Hyheheftone,spehéf tomesy ity %fa’GE%ot"nggiﬁgig L'ysﬁit Ey

of tenperatur i i i
np e elevation and pressure elevatio aSCFIE%P% th %Qﬁgf On the

ot he jaryé <
r hang, the soft!r tmerbeentaiaters @r e lcbA8Y P& €2 T Belohy to a system

in which pressure Pis constant. P i NSi .
effects the tomewpaexiagaingt itﬁ‘etﬁ@'irégi?srgir‘%ef’rzezslupgl € thf' P efont @M ner

ascribable to temperature elevation. Specifically, the variation of

pressure and that of volume ascribable to the variation of temperature

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

10 where P, V and T respectively denote pressure, volume, and absolute

-temperature. The glass bottles used in the previously descr ibed

‘'exper iments are considered to belong to a system in which volume V

is constant. Assume that a hermetically sealed glass bottle has a

constant volume, and that the temperature and pressure are

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

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

pP2/P1 = 1.102. Likewise, if the maximum temperature and max i mum

pressure are 40°C and P3, then there holds an equation of pP3/P1 =1. 068.

That is, temperature elevation 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 ascribable thereto.

On the other hand, the soft toner containers are considered

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

25 inside the toner container effects the toner existing inthe container



41, nost when tenperature is 50C, as determ ned by the previously stated
experinments. Therefore, if tenperature is 20C at the tinme of packing and
50C (maxi mum at the tine of storage, then the toner can be prevented from
cohering when pressure in the container temains constant over the
tenperature difference of 30C. Specifically, assumng that pressure P
i nside the toner container is constant, and that tenperature and vol une
are respectively 20C and V1 at the tinme of packing and 50C and V2
(maxi mun) at the tinme of storage, then there holds an equation of V2/V1l =
1102. It follows that if the volune 10 of the container where air is absent
is about 1/10 tines the volune of air existing in the container, then
pressure el evation ascribable to tenperature elevation has no |Influence on
t he toner and npeewbah sempdratgoneés SDOmMscodermivgad Bhéhepose ous hestatlede of
0.1 included in the relation (1) refers to 1/10. 15 Further, it was
experi nent al | yexdet ierentned Theadfor be i Presmmatuianie?2i’ T eon thas iv¢ ofehgkinegl at ed
to the | ose--tenperature fixing abi | ity of toner that is the internal
t her mal char acindr P&Fi émasfimuoneat. timort imexafhpsiter agesstihen ttbaetonsaveagba 1 ow
start tenperature at which the toner neats or softens is as |ow as about
85C, i.e., torfREEVeRted Ar9D FVW i RHPREAL BF ST Ri ny B 199DY2 I NPRe BB MEe of
cohesion of this kind of toner was _found.,to de enfd %gbths ki.nd OL a toner
P& G

cont ai ner? mor ORI PHE' ditlr &8RS At Wi i SRR 0t Her'Ytbne '&®dheres nore
easily. By contrast, tqner having a.fl tart tenperature o 05C .or
above depended S8R thE" i‘?ﬁes@f’r%gt SIS g}él%tscgp?{erc°'ﬁr%qw%.'sfﬁf‘#%ﬂ%f fefence 25

presumably relates el e rl Aty Jd13he LPOVesBLL] vB1) IWd ST ALUHR time
of packing and 50°C and V2 (maximum) at the time of storage, then there
holds an equation of V2/V1 = 1.102. It follows that if the volume

10 of the container where air is absent is about 1/10 times the volume
of air existing in the container, then pressure elevation ascribable
to temperature elevation has no influence on the toner and prevents
the toner from cohering. Therefore, the value of 0.1 included in the
relation (1) refers to 1/10.

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

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

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



42 fixing ability coheres nore easily than other toner. The toner

contai ner of the present invention may store any kind of toner applicable
to an a | ectrophotographic imge form ng process, e.g., a one-ingredient
type or a two-ingredient type toner which is The toner consists of, e. g.
styrene resin, nmagnetic or nonnmagnetjg. polyester resin or simlar binder
resin and a coloring agent with or wthout the addition of a charge
control agent and other additives. As for a on ,1 ngar, di ent type magnetic
toner, a ferfixiag ar |imgrehetes FaseF2rhghdfit Ohat'erial is additionally

added. For full- color image fornation, bl i W@REon fNAdk o @BRY kidtAgent a
toner and Yellow fhm’é‘?“eéé@ﬁtékr&rsﬁfot%é rfﬁgngé(bryrgticounl ar toner contai ner,

The size of such toner. container gpq be, o i ffget neing prdsesstored in
each cont ai nef tape’ §E|’?‘t'é‘r5P{/]e gajaﬂsﬁg i r?%matggﬁwlg relation to the kind of

an image form ng process. Th By e iHstali ebt ayke tonet ghet 'dr col or
toner. A ono®i#gr éo‘?r‘énf”%rfgég?%gg‘r% gannot sati sfactorily devel op _% | at ent
image if it is attracte dhe deweltepéngotsoktent of. ¢-hestydevel vping
section nore ™BR&R 6" neog‘g‘Q%lrﬁan necessary, This kind of toner therefore
shoul d prefer %l?wsg@vreesqntgrug;nﬁpeeibﬁ hdergr eniintand 2 angpPhigerdssar 1185 %f o 1. 75,
A two-ingr edi"en type toner should preferably have a true S{JGQQNJSC gravity
of 1.1 to 1.3,;+Wbenthonad;nidnhot hecraheveontird 3§l ‘I”?dc°g?ea[vf y i's packed in

the toner container of the present invention, it rap id j Ln 4he c o
n' s This sugcessf ukl pne—ingredient type magnetic {onBr! O% HePkPee r

magnetite-based magnetic material is additionally added. For full-
color image formation, black toner, cyan toner, magenta toner and
yellow toner each are stored in a particular toner container. The
size of such toner containers and the amount of toner to be stored
in each container are suitably adjusted in matching relation to the
kind of an image forming process. The toner may be usual black ..

toner or color toner.

A one—ingredient type toner cannot satisfactorily develop a
latent image if it is attracted by the developing roller of the
developing section more than or less than necessary. This kind of
toner therefore shouid preferably have a true specific gravity
ranging from 1.55 to 1.75. A two—ingredient type toner should
preferably have a true specific gravity of 1.1 to 1.3.

When toner with the above true specific gravity is packed in
the toner container of the present invention, it rapidly sinks in the
container with aminimumof 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 5.0 umto 0.9 um. Particle sizes less than 4.0 yumwould

bring about problems in image transferring and cleaning steps



reduces the capacity of the container and therefore the size of the
contai ner. Toner applicable to the toner container of the present
i nvention has a volune nean particle size & 4. 0 J mto 12.0 gm
preferably 5.0 amto 0.9 Mn Particle si%es |ess than 4.0 amwould bring
about problens in image transferring and cleaning steps 43 follow ng
devel opment. Particle sizes greater than 12.0 himwould meke it difficult
to maintain the resolution of an inmage high. For high definition inages,
the volune mean particles size of toner should preferably be 9.0 urn or
less. Specific particle size distributions of toner applicable to the
present invention are as follows. In toner with a volume nean particle
size of 7.5 pm the nunber of fine particles of 4.0 ismor p belowis 18 %
of the total ryMharingfdeRanéimhes Wart e lehei 2eei ghttof thaodghd pamticolieés of 7,
O p mor above is 1. 5%of the tota | amount. in 10 toner wth a vol une
nmean part ic maké&iizedidffibult0tp mayjntdie themberolof idn ot apaimegelhegh.of FAr0 pm or
below i s 15" %of the total number of particles while the weight of rough
particles of highdefirdtiabovagess the 090 wie mashear billesierght tomeshuber of
particles and wei ght mean particle size were neasured by using Coul ter
TA-2 avai | abl @réfmbmmet &r0 4B & meshod of packing the toner container of
the present invention with toner wii | | be described hereinafter. The
angRTcHE 1 BF | 8o BHT IP0RATnEt ABBY PRRT GAP Ky TBne

taught in Japanese Patent Lai d- i i - i
d F')the present inven‘?iloﬂ a eegs I?l%l?ll éw?sa.'tl Pnn t'élrcl)e'r §vi'§13%9\%?1 u%gdmevénnl I be

met hod mey basi cal ISpepEfi

particle size of 7.5 um, the number of fine particles of 4.0 umor
below is 18 % of the total number of particles while the weight of
rough particles of 7.0 umor above is 1.5 % of the total amount. ‘ In
10 toner with a volume mean particle size of 9.0 um, the number of fine
particles of 4.0 umor below is 15 % of the total number of particles
while the weight of rough particles of 7.0 um or above is 2.0 % of
the total weight. The number of particles and weight mean particle
size were measured by using Coulter TA-2 available from Coulter.
15 A method of packing the toner container of the present
invention with toner will be described hereinafter. The method may
basically be any one of conventional methods including one taught in
Japanese Patent Laid-Open Publication No. 8-334968 and will be
briefly described with reference to FIG. 28. As shown, a toner
20 packing tube 61 and an air suction tube 62 are respectively inserted
into two through bores formed in a member 61. The member 61 with the
tubes 61 and 62 has been fitted in the mouth 13 of the toner container.
Subsequently, a hopper 63 included in a toner packing machine and a
suction pump 64 are connected to the tubes 61 and 62, respectively.

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



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

t hrough bores forned in a nenber 661. The nenber 61 with the tubes 61 and
62 has been fitted in the nmouth 13 of thg toner container. Subsequently, a
hopper 63 included in a toner packing methi ne and a sucti on punp 64 are
connected to the tubes 61 and 62, respectively. 25 1 n this condition, the
suction punp 64 is operated to pack the toner 44 container with toner. By
sucking air out of the container with the suction punp 64, it is possible
to stably and densely pack the container with toner w thout any space
occurring in the container. In the case of the hard toner container, the
toner fromthe 5 hopper 63 drops into air existing in the container. As a
result, air exists between toner particles and prevents thenfromrapidly
sinking. Thi Sonsapir &icch bateeas Byt heckiaglaingeuti o tAn GoRHINGRAAE EME he
toner. The soft toner container is free fromthis problem becayse it is
substantialIy:&matmah&@pbéﬂoré:ﬁackbﬁgb‘ﬁb?%dﬂ@P}yéV@ndﬁﬁﬁﬂytH@gighfoner
dropping fromthe hopper 63 stops the inlet of the soft toner tgﬂpgainer,
pressure can benappidredithoterer woHaut\ Ay sPAest PR HIE SRS €0 858 Yo | oosen
the toner. | t fol lows that whi |e the hard cont.ainer tg.an at
the time of packing, I fike $668 TohPaiAEY RA & pHIRE th\?\ﬁ%ﬁgz @Hﬁfﬂlhgi ent

amount of toner w thout any suction. |I. n any c : t he toaericoft-ai ner
packed wi fh tH@“PShép‘#?pééQFgé'foéﬁngn%¥}EH%§&§§$§faI§h£ear?ier.

thoy o not |1 EXE REOR e PRUHA POATSE G o Tron frAlBbfalisinkahd Rouan
This is apt to increase the packing time and contaminate the toner.
The soft toner container is free from this problem because it is
substantially evacuated before packing. Moreover, even when the
10 toner dropping from the hopper 63 stops the inlet of the soft toner
container, pressure can be applied to the toner via the flexible sack
so as to loosen the toner. |t follows that while the hard container
needs suction at the time of packing, the soft container can be packed
with a sufficient amount of toner without any suction. |n any case
15 the toner container packed with the toner is sealed by some method,
as stated earlier.
Examples of the present invention will be described
hereinafter although they do not limit the present invention at all.
Example 1 pertains to the combination of the blow type toner
20 replenishing system of the present invention and the hard toner
container including the mouth provided with the tight contact
enhancing mechanism. Example 1 proves that when an air pump or air
sending means is operated, the resulting stream of air actually

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

25 of the container is 0.7 g/cm® or less, the amount of residual toner



Exanple 1 pertains to the conbination of the blow type toner 20
repl eni shing systemof the present invention and the hard toner container
including the nouth provided with the tight contact enhancing nmechani sm
Exanple 1 proves that when an air punp or air sending neans is operated,
the resulting streamof air actually delivers toner to a destination, and
t hat when the packing density 25 of the container is 0.7 g/cnB or |less, the
amount of residual toner 4 5 to be left in the container at the end of
delivery is particularly small. FIG 29 shows a specific arrangenent far
executing Exanple 1, As shown, the arrangenent includes the nozzle 11
shown in FIGS. 3- and 3-2. The toner outlet portion 16 of the nozzle 11 has
an inside diameter of 6 nmand a thickness of O, 5 ran. The air |nIet
portion 18 i&oskmdedt finokhe wentaner Butheenport Aok vesy by Bergapt Gr !y rim
and has a thickness of 0. 5 mmand an outside dianmeter of 9 mm The ironer
conduit 12 issﬂﬁfhed of EPDM t o be erxiny def ormabl e and provided 10 with
an inside dianeter

1 --tight |
connected to the en '81‘ ngémf"f‘)%esrpegﬁf\ g%)prﬁ(')’g?'?e % g’éfrﬁgt{'ﬁg’i’amp&%ﬁduit 12
is 1,000 mml QN9 and pch%"érded V\ntQ qﬁqhggsegd@%g%%g V& own G %gg@t of 300

mm between its opposite en S er en oner condurt 12 is

fixed in plac e | 5
TS5 s iy, ko 8 en e

S ot gy alchiness oot ot Tanaboh
air punp 10 wag idmRpiceERbRAHRYtchedli ARNEAPIrtion 16 by a gap of 1 mm and
has a thickness of 0.5 mm and an outside diameter of 9 mm. The toner
conduit 12 is formed of EPDM to be flexibly deformable and provided
10 with an inside diameter of 7mm. The toner conduit 12 is air-tightly
connected to the end of the toner outlet portion 16. The toner
conduit 12 is 1,000 mm long and provided with a difference in level
or height of 300 mm between its opposite ends. The other end of the
toner conduit 12 is fixed in place above a beaker 66 set on an
15 electronic balance 65 (FA-2000 (trade name) available from A & D).
The air pump 10 is air—tightly connected to one end of the air
inlet portion 18 by a flexible tube having an inside diameter of 5
mm and formed of EPDM. The air pump 10 was implemented by a diaphragm
pump with a flow rate of 1.5 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 outliet. Urethane



punmp with a flowrate of 1.5 1/mn. (SR-01 (trade nane) avai fable from 20
Shinnei Electric), Atinmer, not shown, is connected to the air punp 10 in
order to control the duration and interval of suction. The toner container
2 packed with toner is positioned with ifs mouth facing downward and
connected to the nozzle 11. The nouth has an outlet with a diameter of '4
rimand has a tubular body with an inside 26 dianmeter of 22 irnn and a
depth of 10 nm above the outlet. Urethane 46 sponge fornmed with two slits
and having a thickness of 10 mmand a dianmeter of 22 mmis fitted in the
nout h and adhered to the inner per iphery of the nmouth to play the ro | e
of the tight contact enhancing neans. The two sl its intersect each other
at the center at an angle of about 90 degrees, and each is 12 mmlong. The

nozzle 11 is inserted into the tone container 2 via,the e ch that
the ho | e 15spéngehdoeriad Wh’ﬂl*‘ettw‘pc?rlﬂF%ﬁ”ﬂg‘ﬁvé”%@s%’}f’l%ﬂﬁs& Ofﬁﬁ{] e%gn ai ner

2. The toner container 2 has a hard col ymar onf i I : f dense
pol yet hyl ene dnameiavi pfy 28 FRiickhEEedotn 16 1™M* anadng%?%{jggb Eﬁéanlen%ggf of 65

mm and a capacity of 210 cc. Ip.the ahove itLQn EE e : i
operated to Q@RI T VT HEGIRAEN P BT ofERY bk Al Py B PRI ARG, o

e toner contarner 2 to the beaker 66
until toner deliver

from the contai ner weheht 20fant E
transferred {62Fhe %Bﬁﬁg?sﬁégﬁég ﬂ%ﬁgﬁfgghggqf%giggrance 60 fﬁiggger to

determ ne, 15 t he_anmu f I dH@leabANEY 1h &kt 1bh.t he toner container 2. |t
is to be noté ?Wgﬁ ?gégg{%giunp fﬁ was intermttently driven for 1 second

at the intervals of f.sesondsi1 Mrigsspes fieathy tothiepetaieee Dvepahed five
t oner contal ners
sponge such that the hole 15 of the air inlet portion 18 is positioned
in the container 2. The toner container 2 has a hard columnar
configuration formed of dense polyethylene and having a thickness of
10 1 mm, an outside diameter of 65 mm and a capacity of 210 cc.

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

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

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

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

The above toner consisted of resin particles containing a

25 magnetic material implemented by ion oxide and a polarity control



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 out,.l et of the container 2. The
anount of toner is adjusted by manually vibrating the bottom of the
container 2 with a netal rod. The above toner consisted of resin particles
containing a 25 nmagnetic material inplenented by ion oxide and a polarity
control 47 agent., and an additive app | i ed to the outer surfaces of the
part i ¢ | as. This kind of toner is extensively used with a |aser printer
PC- LASER SP-10 available fromRi coh Cc., Ltd. The experinment described
with reference to FIG 29 was conducted with each of the above toner
containers 2, The -toner containers 2 each were shaken ten tines in each
of horizont al agerd. andran asili tilve arrtliiendo dhe cvbenswinaet pedhe sattie ! povzzl e 11.
The experinental results proved that even when the toner container 2 and
bal ance 65 we%'q bent ef taper éﬁt?txée'ﬁﬁjé’ieﬂ?i’ oaed Wi thaal aspr IPréntsefEhéd R n | evel
of 3i 3C man, ner coulg be deI fro the container 2 to the position
above the bal é ce 8% iR '?ﬁéof‘l '>F|° -t oh conduit. As FI G 30 i ndi cat es,

when the packi ng de of .the tpner ont ai 2_exceed / ent, t he
amount of residual ?% Xpleéf'f'er]ec d%fgr'tbﬁ nerrecfgrrl ?ﬁeng? ? St ge 2hd of

deli very mcr%@é&&teétw.%' | badil BrekRL & btaeeS@o%@Bt paga.aertsh% Pagk] ngngdensi ty

is G?g/cm I"ess oner can be sta elivered tot

devel opi ng se%h&nnér E' gach Yer@ngakbie t@ﬂvumesof &S %ahortn‘%@ﬁ{alcéﬂd be
mnimzed or pr acti ca

vertical dlrectlons and then connected to the nozzle 11.
The experimental results proved that even when the toner
container 2 and balance 65 were located at remote positions with a
10 difference in level of 300 mm, toner could be delivered from the
container 2 to the position above the balance 65 via the flexible toner
conduit.
As FIG. 30 indicates, when the packing density of the toner
container 2 exceeds 0.7 g/cm’, the amount of residual toner left in
15 the toner container 2 at the end of delivery increases. It will
therefore be seen that if the packing density is 0.7 g/cm® or less
the toner can be stably delivered to the developing section 1, FIG.
1, and the amount of residual toner can be minimized or practically
reduced to zero. This frees the user fromneedless expenses. InFIG.
20 30, the amounts of residual toner appear to be substantial because
they are compared with each other. In practice, the amount of
residual toner can be further reduced if, e.g., the container 2 is
tapered, as stated previously. This was confirmed by experiments.
Example 2 is identical in object with Example 1, but uses the

25 combined blow and suction type toner replenishing system including



reduced to zero. T hi s frees the user from needl ess expenses. In FIG 20
30, the anounts of residual toner appear to be substantial because they
are conpared with each other. In practice, the amount of residual toner
can be further reduced if, e.g., the conj@iner 2 is tapered, as stated
previously. This was confirned by experinents. Exanple 2 is identical in
object with Exanple 1, but uses the 25 conbined blow and suction type
toner replenishing systemincluding 48 the suction punp. FIG 31 shows a
speci fic arrangenent used to conduct experinments with Exanple 2. As shown,
the suction port of the Mono punp 30, FIG 8, was connected to the end of
one toner conduit of Exanple 1 while the delivery port of the punp 30 was
connected to the other toner conduit. The beaker 66 was positioned be | ow
the end of the toner conduit extendin formthefdeliver%‘;‘g‘goﬂ 01:i Jthe punp
30. The wei ghheosuqtdaerPYHt | eBt®d S nSIHE BedRESY T65 A8 FEESur'€d by° t he

el ectroni c balance 65. The 3 gmfilter 26, haying a dianme . Of was
adhered to t hE°BBYToRRST 'IHE"S BHEH éﬂ’i‘ﬁlﬁi%‘ierxi o AIELEL R PG ol

8"t he pressure adj usti ng

means. As for the rest of.t condition i i i Lth
Exanpl e 1. Spé F]ﬁﬂ%ﬁlpf‘v‘,’EP'hE?%bg'owfa)fjﬁﬁnr%(ft\}\%gg‘?h?grg?ﬁoftoghglggéﬂdg?rl\%\rq‘cfor 1

second at the cjfn'%xearéﬂ\ég‘laej mr' 12 ﬁ%fﬁ@lq%ewtput bhent angp deldyvesnhebtnot he

t oner cont ai ner hen, e ampbunt of residual toner left 15 in the

toner contai ngy 2, /@5 1oALLUbAGAY. TiHR ouReF isBRAL RovRGethal ow the caanbi ned
bl ow and suction type toner replenishing systemwas effective. As FIG 32

i ndi cates, whegy {hetfhackidduieastdndif fohethd aaEiveeppbat nérth pdepgRéases
bel ow 0.7 g/cnB, the amount of residual
The weight of toner collected in the beaker 66 was measured by the
electronic balance 65. The 3 um filter 26 having a diameter of 12
mm was adhered to the bottom of the toner container 2 as the pressure

10 adjusting means. As for the rest of the conditions, Example 2 is
identical 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 left

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

20 Example 3 is identical with Example 1 except that it used the
soft toner container. The soft toner container 2 had a sack
implemented by 0.1 mm thick sheets formed of polyethylene and nylon
and a mouth or tubular body formed of polyethylene. The toner outlet
of the sack was welded to the outer periphery of the mouth.

25 F1G. 33 shows the cubic shape of the above soft toner container



toner sharply decreases. 20 Exanple 3 is identical wth Exanple 1 except
that it used the soft toner container. The soft toner container 2 had a
sack inplenmented by 0. 1 man thick sheetss fornmed of polyethy | ene and
nylon, and a nouth or tubul ar body fornméd of polyethylene. The toner
outlet of the sack was welded to the outer periphery of the nouth. 25 FIG
33 shows the cubic shape of the above soft toner container 49 2 As shown,
the toner container 2 has a rectangul ar bottom sized 110 mm | ongitudinally
and 80 nme laterally and has its sides inclined by an angle of about 60
degrees relative to the section of the nmouth. The toner container 2 is 130
nm hi gh and provided with a capacity of 5 about 700 cc. The toner contai ner
2 is foldable at the bottom and foldable vertically at the centers of two
sides. More speééiFhowal [the tamer swokaglerthbas enescteoeit lar rhottomwazed ptdduced
by wel ding the edges of four sheets such that the container 2 had the
expect ed cubi 8" JRAHEUITRR! vi 219 BY "Bolatesa! bf 2ehdaroiers ises 1ot inad By body

f d of lyeth is f d with havi ng, [ t f 14
 The mat i rif FOFLT G B1oHEES ASBL3FS K2 | Fhor Erken i 558 o8 90 WU bor
havi i nside,_ di t .of 22. Ur et .h ] ERLI TE ST rad
?Zﬁ{e)” 3322: | téli & BTRIERE nk GB7 Ay f;” frw %é@gﬁ?ﬁ cIEFart %élb ene
ere at e re (0] e e Q e ove
P 8 agdk}ég?j&ggﬁ q'htehfcfn%tr cogrgaﬁ)rgﬁ\ll' % Fs QOP&bIe a'tW%ﬂ\e bob‘F &

bore by a two-si esive fape trade nane) aval la T FOmNtto

Denko Corp. ) . rJR@LYE SlheNg | 1§PANIRe | ntlr MMBrt sk a0 provided with a
circul ar shape having a dianeter of 22 mm Two 12 mml ong s | i is are
formed i n the ur etmespecifically, the sack of the toner container 2 was
produced by welding the edges of four sheets such that the container
2 had the expected cubic shape. The fitting portion of the mouth or
10 tubular body formed of polyethylene is formed with a passage having
a diameter of 14 mm. The mating portion of the mouth is implemented
as a 10 mm long bore having an inside diameter of 22 mm. Urethane
sponge (EVERLITE ST (trade name) available from Bridgestone Corp.)
with a 25 um thick polyethylene terephthalate film adhered thereto
15 is fitted on the wall of the above bore by a two—sided adhesive tape
(5000N (trade name) available from Nitto Denko Corp.). The urethane
sponge is 10 mm thick and provided with a circular shape having a
diameter of 22 mm. Two 12 mm long slits are formed in the urethane
sponge and intersect each other at the center at an angle of about
20 90 degrees.
Six toner containers 2 were respectively packed with toner
applicable to a laser printer PC-LASER SP-10 avai lable 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 2 by the maximum volume (cc)



sponge and intersect each other at the center at an angle of about 20 90
degrees. Six toner containers 2 were respectively packed wwth toner a p p
|l i cabl eto alaser printer PC-LASER SP-10 avai |lable fromRi coh Co.
Ltd. to packing densities of 0. 4, 0. 5, 6, 0. 7, 0. 8 and 0. 9,
respectively. The packing density is pr oéuced by dividing the amount 25 of
toner packed in the toner container 2 by the maxi mumvolunme (cc) 50 of the
container 2. A high packing density is difficult to achieve wth the soft
toner container 2 because vibration cannot be easily inparted. In |light of
this, a 3,000 mesh filter -fornmed of porous stainless steel was fitted on
the end of the nozzle 11 that was 60 5 mm | ong and had a dianeter of 5 an.
The toner container 2 was packed wth the toner while being subjected to
vacuum of 150 mmHg via the nozzle 11. This was effected with the sane
arrangement andf rrbt odtaawrih EAdngherapkimhdertidvel sestifér prnto Rbimve t hat
toner could be delivered even 10 f romthe soft toner container 2 to a
prese | acted wilffotle sodt thioonr cagtaimer LGbegausenyiRrat ed) caeh thé2phidki ng
density exceeded 0. 7, the amount of i dual to to_be Iefft in the
toner contai nefmErdpgrpl') | rEditedsdlls. ?hgq n@?s%gh{tﬁrn prmsdsfqR8RYsal I y

reduced in size toward he nout ccessf ul to not,i c red the
anount of resi dtAN EBhELSS hg'aﬁxpﬁﬁm@ Jfl% of! +d0nBONICEARL Y Iy Uébe

BACEr nEd"WE'R & condi"tr on

whi ch ;heétxgprgf '13ng 209188 J Bidn %eﬁgggfmﬁon&gé BehercontdPnd:Of s GADKAY ner 2

SO use I'n oner was 20C

environnment fop; 40Qu0auRs, wRY S eRURLL h“_je(?‘tgg @ QhctihCof @B8TmMBS/ia the

nozzle 11. This was effected with the same arrangement and method

as in Example 1.
The above exper iment showed that toner could be 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. Subsequently, 300 g of the toner was
filled in the toner container 2 in a 20°C environment. Finally, a
20 polyethylene and nylon mixture identical with the material forming
the sack of the toner container 2 was welded to ;che toner outlet of
the container 2 in order to seal the toner outlet. Whether or not
the toner container 2 satisfies the previously stated relation (1)

was determined.

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



filled in the toner container 2 in a 20C environnent. Finally, a 20

pol yet hyl ene and nylon m xture identical with the material formng the
sack of the toner container 2 was wel dedsfo the toner outlet of the
container 2 in order to seal the toner outlet. Wiether or not the toner
container 2 satisfies the previously stated relation (1) was determ ned.
25 Because Crmax was 700 cc and because the toner had a true 51 specific
gravity of 1. 2, Qoner was (300 L2) _ 250 ca. Cai r was determned to be
409 'cc by the previously stated nethod. By substituting such values for
the relation (1), there was obtained: 0. 140 9 4 0, 9 44The above toner
container therefore satisfied the relation After the toner container 2

packed with the toner had, been _10 stored f 10 days in_ a 50'0 .
envi ronment, tRE8°t'dFes ALY P§k1eﬁ' difoper sae @h% debrde™ éP0 C6hediadh, “athe

toner was found,to .be free fr - cohesi,on. Exanple 5 proves the effect

achi evabl e mﬁf%t?ﬂ@nfﬁg ? E%n%gtfw gﬁhéﬁgiﬁbe%%@ﬁ§%i§%¢F t PEd99n ¢ F¥ mout h
of the toner iner 2. 5 es L. LL 1] of the.nechani sm
were prepar ed%\%ﬁ%@ﬁu\%?%s?%@%éaé elsvz?gpérhgp?ielgéh%nat%?geth?rgp(v)v(a)? CSAEEY and

tight contact. Specifically, in the sanple [I], open cell, ester-based
uret hane sponge (EVERLITE ST) highly perneable to air was fitted in the

mouth. i the sanplyeol[d I(psoar 4Bg) & @y thicck pabyet hyl gne terephthalate film
20 sheet was adhered to the above urethane sponge, and then the sponge was

fitted in the mouth. The filmdoes not al low air to pass
The above toner container therefore satisfied the relation
(1).
After the toner container 2 packed with the toner had been
10 stored for 10 days in a 50°C environment, the toner was taken out to
see the degree of cohesion. The toner was. found to be free from
cohesion.
Example 5 proves the effect achievable with the tight contact
enhancing mechanism fitted in the mouth of the toner container 2. Two
15 samples [1] and [I|] of the mechanism were prepared which were
respectively representative of poor contact and tight contact.
Specifically, in the sample [l|], open cell, ester-based urethane
sponge (EVERLITE ST) highl? permeable to air was fitted in the mouth.
In the sample [I1], a 25 um thick polyethylene terephthalate film
20 sheet was adhered to the above urethane sponge, and then the sponge
was fitted in the mouth. The film does not allow air to pass
therethrough. The urethane sponge included in each of the samples
(1] and [11] had a diameter of 22 mm and a thickness of 10 mm and was
formed with two 12 mmwide slits intersecting each other at the center

25 perpendicularly to each other.



t her et hrough, The urethane sponge included in each of the samples [ | ]
and [ | 1] had a dianmeter of 22mm and a thickness of 10 ear, and was
formed with two 12 nmwi de slits intersecting each other at the center 25
perpendicularly to each other. 52 The tgper container of Exanple 3, FIG
33, was also used in Exanple 5. The difference is that in Exanple 5 the 3
umfilter or pressure adjusting neans 26 having a dianmeter of 12 mm was
adhered to the bottom of the toner container 26. The sponge 20 was affi xed
to the nmouth 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 avai (able from R coh Co. , Ltd. The toner was 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. lEe ozzl e 1 was, i.nserted
into the toner cont dineFongr aormiai " % Exomp g1 3¢ p?gng"éaszﬁ WERed hat the

hole 15 of the air inlet_portjon 18 aosition the co |ner )
Subsequent | y, E@aPias: seife ¢ erincseeb%ﬁg ﬁ/d g’ﬁam% QS? ﬂ r| ven for 1

d. Th I t I d I f
container 3 vt Seutt, el PE B es 2 TR 'S K eﬁ%ﬁ%é ﬁﬁrp&s*’aességﬂﬁr “36
respoctivel y pl.oL, SXRRLLTERIAE +JigPUlhos AR SAIOUTHY Libi0o0pkesi okl and

[1 1]. In FIGS Re Ordinate I ndicates the anount of toner de

| vered fg {éﬁltﬂie REittesy L iB-Ofdelin@nbsiTuR Whie! @obhearbiseh ssardndiwat es the
amount of " reS| ua toner left in the toner container. As FIG 35

indi cates, thepdfRBetorg0) delhy&byed Eotali her 98Makakldd iroth A0G gositiories
sonetimes zero and not stable and | eaves about 3. 5g of toner therein at
the end. On theRtNBEl low available fromRicoh Co., Ltd. The toner was del ivered
from the toner container 2 by the combined blow and suction system.
For measurement, the arrangement of Example 2 was also used.
10 The nozzle 11 was inserted into the toner container via the slits 12
of the sponge 20 such that the hole 15 of the air inlet portion 18
was positioned in the container 2. Subsequently, air was sent for
1 second whi le the pump was driven for 1 second. The resulting amount
of toner delivered from the toner container 2 was measured by the
15 electronic balance. FIGS. 35 and 36 respectively plot experimental
results obtained with the samples [1] and [I1]. In FIGS. 35 and 36,
the ordinate indicates the amount of toner delivered for aunitdrive
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 [1] 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 sample [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]



hand,” as FIG 36 indicates, the toner is constantly delivered from the
sanple [Il] by about 0.6 g for a second and left little at the end
(substantially zero gram. 25 As FIG 35gkndicates, the toner delivery from
the sanple [I] 5 3 noticeably varies and causes a great anmount of toner to
be left in the toner container. By contrast, as FIG 36 indicates: the
toner del i very fromthe sanple [I | is stable and causes a m ni mum of
toner to be left in the toner container, in the sanple [I], the open cell
sponge 20 failed to enhance tight contact between the nozzle 11 and the
toner container ; i n fact, when the container was renoved fromthe nozzle
11; contam nation ascribable to the toner was found in the portion around
the sponge 20. I..n the samp | e L i I ] , the sponge 20 with the f i 1 m
prevented air THORTIC EalaN oA R ShERYSSEr 21EF o8 R RERERT Of i e clonbackef10irbet ween

the nozzle i I _and the tqner container; the r{igon around the sponge was
free from conta gcé S oR" Ia”ﬁerSUNE%r“{)?r?Stn %1{?6{3-@?&@%??% hEhs i exent
invention, at ’ | ner d evel opin ection can be freely laid
out in an inagéem??%rry?n?%ﬁ%paarrgp{]ﬁsﬁ'ia'vsl %th% e%”%%ﬁ@ﬁé%ﬁé}&@'%?f A in the
apparatus. 15 {upd heey Longr l'y replenishedrto fhe devel api ng
section at al | tines 'agcg‘ ig&ﬁgf%ﬁfah‘t@ﬁé t{)nng!r“e (':s(a)'r%] lzfl F}Qr ohnei ?/p?"nc%ﬂn‘i ni mum

of | amound . Vaiions 2001 L&l Okt |di gRECRAR ROBSIALE f8rd 988 SKid | ed
in the art after receiving the teachings of the present disclosure 20
W t hout depar tthegtdneprohte neeona faer aBtn thé container was removed from the
nozzle 11, contamination ascribable to the toner was found in the
portion around the sponge 20. In the sample [11], the sponge 20 with
the filmprevented air from leaking and thereby enhanced tight contact
10 between the nozzle 11 and the toner container: the portion around the
sponge was free from contamination.

I'n summary, in accordance with the present invention, a toner
container and a developing section can be freely laid out in an image
forming apparatus, saving a limited space available in the apparatus.

15 Further, toner can be stably replenished to the developing section
at all times and is left in the toner container only in a minimum of
amount.

Various modifications will become possible for those skilled
in the art after receiving the teachings of the present disclosure

20 without departing from the scope thereof.



Clains 1. A toner container for an el ectrophotographic inmage formng

appar atus, conprising: a container body for storing toner, which includes a
cubi c shape; a toner outlet for discharging toner: and a nmating portion
for allowing said toner outlet to nate, with an elongate matter and remain
in a mating position; said toner contarner being packed with toner, wherein
the configuration of the inner portion between the container body and the
mati ng pordiaigR has a. ship-like cross-section. 2. A toner container as
claimed in claiml1l wherein assumng that said container is packed with the
toner to a packing density determned by dividing a weight (g) of the
toner by a capacitor ' i J ; I ing density
is 0.7 g/anorqlessfx%ﬁggg%g%%y§§%ﬂ?%gﬁ%Po EBQ#%hﬁgglghgg %ﬁﬁﬁl. wherein
sai d toner out hpparaius, semlpedingd. A toner container as clained in claim _?

further conprising a cap. faor sealing.said toner aqut)jet. 5. A toner

contai ner as cl ai med "lOHPaé’P%ﬁot?ﬁ‘B’ %ﬁrsf‘%éq'g %Wﬁr‘i"gicﬁg‘nﬁiud&ﬁéé’ﬂlbéﬁ?@npéd to a
section of said tubyhgnedfiet Br dsdhaRBhe ¢OMaLAgr as clainmed in claim?2
wherein the toner is delivered fron1sai% toner container to a devel oping

section of said i nageating ppripnafopatlamisg byiddnneri outddtiteamate 56th Zn A t oner
contai ner for afelechyARNOLPALARN'S o MR, (ALY apparatus, comprising:
said toner container being packed with toner,
wherein the configuration of the inner portion between the

container body and the mating portion has a ship-like cross-section.

2. A toner container as claimed in claim 1 wherein assuming that
said 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’or less.

3. A toner container as claimed in claim 2 wherein said toner outlet
is sealed.
4. A toner container as claimed in claim 3 further comprising a cap

for sealing said toner outlet.

5. A toner container as claimed in claim 3 further comprising a

sheet adhered to a section of said tubular body.

6. A toner container as claimed in claim 2 wherein the toner is
delivered from said toner container to a developing section of said

image forming apparatus by an air stream.



a contai ner body for storing toner, which includes a cubic shape- a toner
outlet for discharging toner: a mating portion for allow ng said toner
outlet to mate with an elongate matter and remain in a nmating position;
and tight contact enhanci ng mechani sm_for enhancing tight contact between
said mating portion and the el ongate ﬁﬁtter; sai d toner container being
packed with toner, wherein the configuration of the inner portion between
the container body and the mating body has a ship-like cross-section. 8. A
toner container as claimed in claim7 wherein assum ng that said toner
container is packed with the toner to a packing density determ ned by

di vi di ng a wei ght (§)tosgr chrtainendor oy clectraphoiogyaftiaiimagé forsaing t oner

cont ai ner, sai ckin ensity is 0.7 g/cnB or less. 9. A toner container
as clainmed in g?%ﬁ%mf gﬂﬁg?lé}nlg'sai d toner outlet is sealed. 10. A toner
contai ner as cl ai med cofitather B8, forkesraigitondt,dvhRAGAcluasS h@ubicsHagal ed by a
flat elastic nmenber sized to cover an inside of a section of said tubular
body and formed witftensriaiitie fgr disehpegingfonarhi ckness, said el astic menber
bei ng adhered to an,i j . [ bul ody. 11. A toner

cont ai ner as cl ai rrea%ﬁ{(ﬁ g‘?‘ﬁogl%g élrlgﬁ'é?g g%lgﬁ%nlqesri Onl%[eél?o g}e;aﬁe f’Vth WRal i ng said
toner outlet. 8Bngi@ métteomnet renoaihdh AahaBsg poeitisagdand claim 1 | wherein one
of a screw and a screw thread is formed in one of an_inner periphery and
an outer periphery BeEhsSAHa¢t anbeRsinggagchamisna fphenkansite Beht eratadtr ew

between said mating portion and the elongate matter;

said toner container being packed with toner,
wherein the configuration of the inner portion between the

container body and the mating body has a ship-like cross-section.

8. A toner container as claimed in claim 7 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® or less.

9. A toner container as claimed in claim 7, wherein said toner

outlet is sealed.

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

said tubular body.

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

cap for sealing said toner outlet.



and the screw thread is fornmed in said cap, said cap sealing said toner
outlet in threaded engagenent with said tubular body. 13. A toner contai ner
as claimed in claim9, further conprising a sheet adhered to a section of
said tubul ar body. 14. A toner contaigﬁr as claimed in claim?7 wherein the
toner is delivered fromsaid toner container to a devel oping section of
said image form ng apparatus by an air stream 15. A toner container for
an el ectrophot ographic image form ng apparatus, conprising: a sack forned

of a flexible mater Aa{one‘f\/r&bﬁtmheﬁhyé%n@dqﬂml&lm%ha&ﬁere%nfo%%faPUt' et for
di scharging toner; and a mating portion for allow ng said toner outlet to

mte with an &fshgané amerewrthegndl ISeﬂtmn@d| ln cmemaf almgumrsletrmimy mdd sack

bei ng def or mab & Wi ure er

capacity there%ﬁ‘ﬁﬂjﬁﬁ -@g$Wé é%%@“&% ﬁéh?ﬂﬁﬁ?cﬁgﬁ? etmeen
the contai ner ah@dye an@vi tigenatis fgrped i @@idhﬂﬁ) afhédp bdHLsNgs- section,
57 wherein assum ng that said toner container is packed with toner to a

packi ng densi t {PrssBtlat ie dhispdad engpagmeniviighsaidgybetartieslyt oner by a
capacity (cnof said toner container, said packing density is 0.7 glcnB or

| ess. 16. A toner container as clained in claim15 wherein said toner
outlet is seal @d. 1A tohct@oatainentathemedsinalaini®d finhet ebmpiiingher ei n sai d

t oner
sheet adhered to a section of said tubular body.

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

image forming apparatus by an air stream.

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

a sack formed of a flexible material, which includes a cubic
shape;

a toner outlet for discharging toner; and

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

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

wherein the configuration of the inner portion between the

container body and the mating portion has a ship-like cross-section,



outlet is scaled by a flat elastic nenber sized to cover an inside of a
section of said tubular body and fornmed with slits in direction of

t hi ckness, said elastic nenber being adhered to an inner periphery of said
tubul ar body. 1& A toner container as_glainmed in claim216 further
conprising a cap for sealing said toRér outlet. 19. A toner container as
clainmed in claim18 wherein one of a screw and a screwthread is forned in
one of an inner periphery and an outer periphery of said tubular body

whil e the other of wiersiarsyurmitg thaesaidaoesy ddmsiadr isspdckededth toreai d cap,
said cap sealing said toper outlet in threaded engagenent with said

tubul ar body. 3 2pagking S%ﬁ’@%ﬁrﬂ’é?e%gy @F‘Qﬂﬁ’é’qa eIty P1 the toget her
conprising a Bp%eéag%igﬁfgfrgz’}gf &i?%ér%@n@iné?kﬁd%ﬁtakg% cllé[}fgg(%'is ¢ A toner

contai ner as clainge i'm 15 further conprisi preserving
means for presgﬁnm%grksposition of said sack. 22. A toner container as
claimed in claim?21 wherein said position preserving neans conprises a
boat-1i ke menber surrounding an 58 entire periphery of said sack. 23. A
toner containeft®as & WNFEGONINGr &S Glamega i | fevispwrsaidtongs| i vered from
sai d toner contgiiaek sk9ed. devel opi ng section of said inage formng
apparatus by an air stream 24, A toner container for an

el ectrophot ographi c i nage form ng apparatus, conprising: a sack fornmed of
a flexible mat é7i al A sinice bohtatlatde s ldnmedbnclaishapeyherein said toner

outlet is sealed by a flat elastic member sized to cover an inside of a
section of said tubular body and formed with slits in direction of
thickness, said elastic member being adhered to an inner periphery of

said tubular body.

18. A toner container as claimed in claim 16 further comprising a

cap for sealing said toner outlet.

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

threaded engagement with said tubular body.

20. A toner container as claimed in claim 16, further comprising a

sheet adhered to a section of said tubular body.

21. A toner container as claimed in claim 15 further comprising

position preserving means for preserving a position of said sack.

22. A toner container as claimed in claim 21 wherein said position

preserving means comprises a box-like member surrounding an



a toner outlet for discharging toner; and a mating portion for allow ng
said toner outlet to mate with an elongate matter and remain in a mating
position; said sack being deforniable in accordance with an air pressure to
t hereby vary a capacity thereof; wherg'%n the configuration of the inner
portion between the container body and the mating portion has a ship-Ilike
cross-section, wherein assumng that said toner container is packed with
toner, that said toner container has a naxi num capacity Cmax, and that said
toner container packed with the toner and seal ed has a capacity Ctoner +
Cair where Ct ofRUSRFIIRDETY of 83idedckvel y denote a capacity occupied by the
toner and a capacity occupied by air, said toner container is packed with
the toner to satisfy, a relation: (Crax)- {(Coner)+(Cair){> .1 x (fair)
25. A toner coBBai nértoasr comtiaimed ab olah@idin2ainh &5 evherasstigitogertipat  sai d

toner container, Ji.s ed wth the toner to a packing density, determ ned
by dividing a 9&%#1 tgngléaméf"dttﬁae{ B?fgﬁlrﬁ?t%aééﬁﬁgpﬂ% feshon ofFaidt said toner

container, sai fghRackiritnd@pphiayud Sy In Lirdtfda, OF | ess. 26. A toner

container as clained in ¢laim25 vwherein said toner outlet is sealed. 27.
A toner container as clainmed in claim?26 wherein said toner nutlet is
seal ed by a fl e el astic nenber. size 0 gcover an inside of. a section of
said tubul ar bg%ﬂy a%‘dtofISF Rt fosqy Fgcﬁﬂpg?ﬁo&?ﬁ'ﬂﬂ nppee ﬁ‘?ré‘iklﬁgss, sai d

el astic nenber apeirahsachapadin® an inner periphery of said tubular body.

28. A toner container as clainmed in claim26 further conprising a cap
a sack formed of a flexible material, which includes a cubic

shape;

a toner outlet for discharging toner; and

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

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

wherein the configuration of the inner portion between the
container body and the mating portion has a ship-like cross-section,

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

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

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

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



for sealing said toner outlet. 29. A toner container as clainmed in claim28
wherein one of a screw and a screwthread is fornmed in one of an inner
peri phery and an enter periphery of said tubular body while the other of
the screw ;raid the screw thread is fornmed in said cap, said cap sealing
said toner outlet in threaded engageﬁ%nt with said tubular body. 30. A
toner as clainmed in claim26 further conprising a sheet adhered to a
section of said tybular body. 31, A toner container as claimed in claim24
thither conpri 8f #d tonssiconiginep, wakpaaking dansi iy 817 gemseF lashg a position of
said sack. 32. A toner container as clainmed in claim _31 wherein said
position preserving means conprises a box-like nmenmber surrounding an
entire periph2éy ofA teatidcamagiker Blaitndddnetaimot ahoein &sid edriir Gatlet N cl ai m
24 wherein the.tonier is delivered fromsaid toner container to a

devel opi ng seclS%Adf said i mage forming apparatus by an air stream

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

elastic member being adhered to an inner periphery of said tubular body.

28. A toner container as claimed in claim 26 further comprising a cap

for sealing said toner outlet.

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

engagement with said tubular body.

30. A toner as claimed in claim 26 further comprising a sheet adhered

to a section of said tubular body.

31. A toner container as claimed in claim 24 further comprising

position preserving means for preserving a position of said sack.

32. A toner container as claimed in claim 31 wherein said position
preserving means comprises a box-like member surrounding an entire

periphery of said sack.

33. A toner container as claimed in claim 24 wherein the toner is
delivered from said toner container to a developing section of said image

forming apparatus by an air stream.



