;e3eBzBj f6TZ , TONER CONTAI NER AND | MAGE FORM NG METHOD AND APPARATUS

USI NG THE SAME BACKGROUND OF THE | NVENTI ON The present i nvmmwlwmmmmmtes
to a toner container and a nmethod and an gpparatus for for by
usi ng the same. An el ectrophotographic inmege form ng appar at usteiest he type
5 devel oping a latent inage formed on an inmage carrier with toner stored in

a devel oping unit is conventional. This type of inage for “mmmmmnjs is
i nplenented as, e. g. , a copier, a printer, a facsimle !':* a
conbi nati on thereof. Fresh toner is replenished formthe tonesggentai ner to
t he devel oping unit for devel opnent. 10 Usually, the toner container is
renovably nmounted to the body or the developing unit of the imge formng
apparatus and replaced when it runs out of toner. After the toner container
has been packed wi t MONERNEONTA INER SANDUT MAGE EORM IINGr METHORSAND APRARATUS

i ndependent of the apparatus body. 15 Japanese Patent Lai d- Open Publication
No. 7-20705, for exanple, discloses HStNSh&HE GS@MEai ner forned with a spira |
groove in its inner periphery toward a toner outlet or nouth. Wen 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

ot her hand, Japanese Patent Lai d-Open Publication No. 7-281519 ,)
teaches a toner container having thereinside an agitator for delivering
toner and formed with plastics or paper. The agitator is rotated to feed

out toner while agitating it. T i ght in the above
documents both are hard toner c@ﬁ@?@s{}g%g WE\T/, a toner discharging
mechani sm t her ei nsi derheTpOr’égEnPM e%QiQAJFef%ftegfﬂx.a%%apfco&{%ép%‘éﬁ a'@ ﬁéd .

containers by thet oner IS charging nechanismdirectly drops into

hopper .includegdd an dpbalfedsh®odevehon) og M@'Fa-bymem%wﬂé damecoOnveyed from

the hopper to a developing position for developi'ng a 1latent 1mage formed on
an image 10 carrier. An tl1estroBR6QIPEShRCERSIARYr i idg! R 8tiNRF ONLRype
container in the vicinity of the developing unit in the imge form ng

apparatus. 5l n attdiel bpimg £ dasdrAeimang fbheddsrogh dhadeheartr98ewith torey sReESSary
to locate the toner container above the devel opi ng unit unless sone speci al
mechani smis usieda Jevateeing hest irseqonvestrieoriad, tTe st byrer of Sincagat Borméng has
customarily been considered to be integral with the devel oping unit and
provi ded with aaPrexatussiiydmppersntied aselati ors cepitetie 4 aybulterofa Faes imide means
and parts arranged in the imge form ng apparatus. The prerequisite with
the i mage f or m FRP2ABPET AF @<LTE I pHAON (thEr T - deTiafBriPref 1EJiFer e ksbRf tTREMt oner
container to th@n dg_vel opi n? uni t bg cont i nuaus arujc gt ab] e. HoweJ\c/er, t he
above conventi oS “SU¥t SRITHI°F el &AP HVRGPR OB fr &P 958 L WTEF S cont ai ner
to the deygl opi ng uni nno fflCl l. t i rer | Sl | Lm ting
i mge qua?flgty avai | abl?seu(;\e/}\jlil’httpﬁteéoé%)'ﬁg?a adé?pigétehg?asod orrgolugj:’:]néjt'llj zgitﬁgtbogg]ne of
the 25 toner stgr efeidevlsy NG iCOPLRENYagk SFdrfl hg Iapph B uS O A BSfacwlt hout

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



3 contributing to image formation and sinply wasted. Attention has not been
paid to the above problens or solutions thereto in the past. 5 SUVWARY OF
THE INVENTION | t i s therefore an object 2f the present inventon to
provi de a nethod and an apparatus for image formation using a new toner
repl eni shing 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 inage formation
using a new toner replenishing systemallow ng toner to be stably delivered
to a developing unit at all tines and noticeably reducing t he anbunt of 15
toner to be |eft very new to cont. |p§g ;or t he

sane. |n accor d:&%a]t% ‘{Mh?eh%?%eef g@h °ri 'Q/aerllﬁoﬁhe% 'Poler %non?gal Aet for an
el ectrophot ogr aphi G, J; 'FEgteone ra%”ﬁ%r JPW faddicludes a torer Quilel f
g PERE 8} BPedtEt w7 eoBrc 360 B

di schar gi ng toner, and ing portion ner Lﬂﬁet to

mate with an e'&Qg@é@twe%@ro&%rre‘#wlne'&.@amtgl Ng Pesd thM) chiSQnel

accordance with the present invention, in a nethod of packing toner in a

toner contai nertdught Uti RBe &bdA6 |‘dJcQ|E1é’F&Q_ BétiR at & edirBl €orBRt €4rtal néid edctt Oner
out | et and deformable in accordance with 25 air pressure to thereby vary

a capaci t yst herieafing thecheneli scitdrigdhf etechardli smsthxaekedidai th the toner with
t he sack reduced in capacity beforehand. Further, in accordance with the

present invention, anfeeectriophaubgrfaphi oné magenef abaventoreet drod ahaes st e
st eps of setting a
the toner discharging mechanismdirectly drops into a hopper ifcluded

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

15 container has customarily been considered to be integral with the

developing unit and provided with an exclusive space in relation to

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

The prerequisite with the image forming apparatus is that the

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

continuous and stable. However, the above conventional system for

replenishing toner from the toner container to the developing unit

cannot sufficiently meet this prerequisite, limiting image quality

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

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



toner contai ner packed with toner on an inmage form ng apparatus 5 including
a devel opi ng section, setting up a toner delivery passage between the toner
contai ner and the devel opi ng section, andgdelivering the toner fromthe
toner container to the devel oping section via the toner delivery path with
an air stream Mdreover, in accordance with the present invention, an 10

el ect rophot ographi c i mage form ng apparatus includes a devel opi ng secti on,
and an el ongate toner delivering device. The devel oping section and one end
of the toner delivering device are connected to each other. 15 BRI EF
DESCRI PTI ON OF THE DRAW NGS The above and ot her objects, features and
advant ages of the present invention will becone nore apparent fromthe
followi ng detail ed .description taken wth the acconpanyjng drawings in
which: F1 G f°?¥'§“§|%Q8hWﬁg OFmEb\Rey ap ﬁl‘@mysl”ff‘ﬁbggsystem enbodyi ng 20
the present inventio nd .inc¢l udi a devel oping,.sectiqgn, a toner,_.container
for repl enishing tongFg?B'Pﬂéaﬁggggﬁfmaagik?Rhﬁ%bﬁﬁﬂpfﬁﬂgws86FP$%?VW§ neans
connecti ng thetq§M§kpp&Q%es&£&ion and toner container; FIG 2 is a view
showi ng the toner container and toner 25 delivering nmeans nore
specifically; 7 FIGS. 3-1 and 3-2 are views showing a nozzle included in
the illustrative enbodinent; FIG 4 is a view showi ng the toner container

and nozzl g connected to each ot hemmaer BEGHE IndermEnNDS-2 are views each
showi ng a particular nodification of the nozzle; FIG 6 is a section the

toner container and nazad €herkefbrdaan dbijgctao itREpP BOMNThVRNENELLS bEovide
configuration of the toner replenishing systemincluding a suction punp; 10
FIG 8 is a sect mebhaheawingn tdppasatiisi or puapge ForimaGiord us$ng avinew séres ng
anot her specific configuration of the toner replenishing systeminplenented
by a conbi ned Wleoherairsd i saicystam pyisingnit Fe@SlesiOtd Ipbatrughtah@r Fcateindrews
showi ng specific 15 configurations of a tight contact enhanei ng mechani sm

i ncl uded in theandl pudevedeping erbbdi vent to Mack, othrrl apdr BlegRbY 190y i ak &vi ews
show ng anot her ,specific configurations of the tig&% cong ct, enhanci ng

u a
mechani smO FI c3.iM 3aYi °8ﬁo°”li§%°%§r AN BvREY FBUF GOt ine AR hERe SABR i ¢

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 ina mating
position.

Also, in accordance with the present invention, in a method
of packing toner in a toner container inciuding 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



20 configuration of the tight contact enhancing nmechanism F |1 GS. 13-1 and
13-2 are views showing a further specific configuration of the tight
contact enhanci ng nmechanism FIGS. 14-1 tHrough 14-3 are views showing a
still further specific configuration of the tight contact enhancing

mechani sm 25 FIGS. 15-1 and 15-2 are views showi ng the external appearance
6 of the toner container; FIGS. 16-1 through 16-3 are views show ng
specific configurations of a nmouth formng part of the toner container;

FIG 17 is a view show ng another specific configuration of 5 the nouth;
FIG 18 is a view show ng pressure adjusting neans provided on a sack

form ng anot her part of the toner container; FIGS. 19-1 and 19-2 are views
showi ng a nodif.icatjo e : i_ner. .10 Fl G - I how ng
anot her nodi fi égﬁa8£ﬁecg P{%%met%%”%?%@éﬁ?‘g%%‘é??rﬁ? .d'flc-afggh%yg%egfﬁ%%@sare

vi ews each show ng agpaptd.culigr Jmdibigat iannofnthe Loner ¢ophaidier anFl G
22 is a view show ng another nodification of the toner 15 container; FIG
23 is a view shouindphbiddraphl hesgemshdingalch At Phs tthe dtepelorcutitahper; F |
G 24 is a view show ng yet another nodification of the toner contalner; 20
F 1 GS 25-1 andn&b-cbndhenet @uek&hamithgtéenelrubh hat imagé fical horapphrifie toner
container; FIG 26 is a graph showing a relation between-the packing
density of5t he ihehatingonidaysierp i apdethomlegrtaéngfupcohesdrode ldfvetppessade | G
27 is a graph showing a relation between the shape of the 25 toner

cont ai ner and thetwekegr tee oforeoshesindajner Farld Ghe2&dedvs lep ingi ewet howi napda
specific nethod of packing the tone r container with toner; FI G 29 is a
vi ew showi ng a dspécsfing thpetanaenfram dhe atenerenentadaer ite Ehanftve!epim G 30
is a graph show ng,a relati on between the pﬁckj ng density of the toner
contai ner and t¥f&tiRfbOAR BT temrsr dpbivery Pathettdna? dontHied8r; F I G 31 is

a view showi ng a spegjfic experinenta,|l arrapngepent ) )
9 P (Moreover,p in accordance ng# {ﬁ% present Iinvention, an

10 electrophotographic image forming apparatus includes a developing
section, and an elongate toner delivering device. The developing
section and one end of the toner delivering device are connected to

each other.

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

25 delivering means more specifically;



used in Exanple 2; 10 FIG 32 is a graph showing a relation between the
packi ng density of the toner contai ner and the residual anmount of toner; F
| G 33 is a view showi ng the cubic shape of a toner container used in
Exanples 3 and 4; FIG 34 is a graph showing a relation between the toner
15 contai ner and the residual amount of toner; FIG 35 is a graph show ng a
relation between the residual anount of toner left in a fist sanple used in
Exanple 5 and the anount of replenishment for a unit tinme; and Fly, 36 is
a graph show ng a relation between the residual 20 anount of toner left in
a second sanple used in Exanple 5 and the anount of replenishnment for a
unit time DESCRI PTION OF THE PREFERRED EMBODI MENTS Referring to FIG 1 of
the draw ngs, a toner replenishing 25 system enbodyi ng the present
invention is shown apihsi neHiugdes 332 ar8 vdeve! GBI &6z 08 i hc Aidedngedné n t he
body of an image form ng apparatus. A toner container 2 is comunicated to
t he devel opi ngi sleectiHfivé dybddomert:del i vering means 3 and stores toner to be
repl eni shed to the devel oping section 1. The devel oping section 1 5

i ncludes a casing 4 EBt®ridngsaat woew ishgwerd ethe tympe deutd ioper al nezle a
toner and carrier mxture. Afirst and a second screw or agitator 5 and 6,
respective | ysormsdted devedaspptitetriol |l er 7 are di sposed in the casing 4. The
developing roller 7 faces a photoconductive drumor inmage carrier 8 A
latent imige is el ecEt®st aXilc@nfly otdr AR BIPWEheE3ED aFANE whiPREt tHEd 28 um 8
is rotated in a%ti rection indicated by an arrowin FIG 1. The two screws 5
and 6 each are™ 'tféP%B‘qnn°J5 2rf9%%Par direction indicated by an arrow in

FIG 1, agitating th | and, t hereby char.ging the t d
carriel Lo opposite EBFaP 1 eesouaNTH ERATYSE" HLET P "E3418: deposi t ed on
th f f the deyel opi .7 heing: ' i rect

i ndi cat ed by an arr ol in’ REcehE Rk A JCTARI R EhHlab et e reR e

devel oper D to,.g,devehaR 8 Sm,s'r”qglqlgm\%ear eudiendsim. 8 and roller 7 face
each other. At this instant, a doctor blade 9 regulates the anount of the

devel operigD bei ng 20r¢@ngeyed; se¥dich LR&yideVEHe0pLdd oROSIMp ON. At the
devel opi ng position, ‘

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 mechanism;

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

20 configuration of the tight contact enhancing mechanism;

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

FIGS. 14-1 through 14-3 are views showing a still further

specific configuration of the tight contact enhancing mechanism;

25 F1GS. 15-1 and 15-2 are views showing the external appearance



the toner of the developer Dis electrostatically transferred fromthe
devel oping roller 7 to the latent inmage formed on the drum 8, thereby
produci ng a correspondi ng toner inage. Assunme that a toner content sensor,
not shown, determines that 25 the toner cBntent of the devel oper D existing
in the casng 4 is short. 9 Then, fresh toner is replenished fromthe
toner container 2 to the cas i ng 41 norder tomai ntai n the above
toner content constant. The toner container 2 is renovably nmounted to the

apparatus body. I nthe i | | ustrat i ve enbod i nent, the toner i s rep
en i shed from5 the toner conta i ner 2 to the deve | opi ng sect i on 1l
by a streamof a i r generated i n the toner de | i ver i ng neans or de |
i very passage 3. Wi ththi s conf i gurat i on, i t i s possi b1l ato

effect rep | esfitHhemdr gyethinben the toner conta i ner 2 and deve ( op
ng sect i on 1 are | ocated at renote positions. The prerequisite with this
systemis that the deligseryei0 passage 36t ekosadeas heoweid cabkyifs

possi ble. This condition, i.e., substantially hernetically closed condition
refers to a cordnfigunatimsesh asmbsthafidimiingypara bonde teakscdrtariméhe
delivery passage 3. The, de | i very passage 3 i s forned by connect i ng

the toner 15 conta i Fhér 17 nd deweshowipgiameghsesbetifon dontfygiragngn todner de

| i ver i ng neans. The above hernetically closed condition is naintained

t hr oughoutd t he thelTa&fy passage 3 between the position where one end of the

toner delivering neanjﬁis connected to the outlet of the toner container 2

and the pos i t i onfWier'® the biaef"VHAL AT eEmer & BAEISTERE MepNy @ oY 198§ neans

20 is connected to th pevelopin hsection T% auaran ee the hernetically
3 i-d

1
closed conditi &, 2i13%Fs" HOLRE LRPTN"0 PRI b T ERR it 8BS 21%PBRE 8 t he connect i on

of parts connected t chqot her,.,Particul arl it is sential t one
end of the toner del %\@% 28 ?magﬁsd;%dartehé”%“{ft %Pé?w'&g i ﬁ’gg ﬁ'ﬁgF'%nor??Z%lhﬁer 2
be connected tQﬂﬁEPQ%n@ﬁhELghtly as 25 possible. The present invention
successful ly enhances the airtight 10 connection between the above end of

the tonerjglelivering preans a0d tN& QHdwilng®indthet MR dl PG | GOkt He RBKer2, aS
wi | | be descr i bed spec i f i cal I y | ater. The toner delivering

means i ncl udes deeaareror generating an 5 a i r stream(a i r stream generat
i ng nmeans here i nafter) and an a | ongate conduit. Wile the entire toner
delivering nmeans is dd§8ridiet dsobgi Ay-2laongdtess bachudwwifg tahearelionbat e
conduit, the length of the toner de | i ver i ng neans i s open to cho

ce. Therefore, mldeftatéen gl thertoner meabsingeneral |y refers to

i nterconnected parts existing 10 between the toner conta_ i ner 2 and the
deve J op i ng sect if'Gn %2 fgra tbdy sPoma AP SAIYH F FAL AR FToFRetoPY the |
atter and % nc | gd.i ng the ai r stream generating nmeans and conduit. The
ai r str&m gef8Fal™ 'ng neans i nc | udes an ai r punp or si mi | ar

means for sending airgght s e, LONLTLSOMNALDEN Zndidkl B2 A9 DR YIS the
toner container:
FIG. 24 is aview showing yet another modification of the toner
container;
20 FIGS. 25-1 and 25-2 are views showing a further modification
of the toner container;
FIG. 26 is a graph showing a relation between the packing
density of the toner container and the degree of cohesion of toner;
FIG. 27 is a graph showing a relation between the shape of the

25 toner container and the degree of cohesion;



15 hereinafter) or a suction punp or simlar neans for sucking air out of
the toner conta i ner 2 (ai r suck i ng means here i nafter) . As the a i
r stream generating neans generates an ai L streamin the delivery passage 3
flowing toward the devel oping section 1, the toner is car r i ed by the a i
r streamto the deve | opi ng sect i on 1 v i a the passage 20 3 w thout
staying in the passage 3. The operation of the air streamgenerat i ng
nmeans i s control | ab |l ato control thei ntens i ty of the ai r
stream and therefore the anmount of toner to be replenished. The above toner
repl eni shi ng systemmay be i np | enented as any one of a blow system
which blows air into the toner container 2 for '?5 forc i ng the toner out
of the conta i ner 2, ~a suct i on systemwh i ch sucks 11 a i r out of
the conta i ner 2 to§éGhed iwaivith shomarg a st i & coethold ofechck ometheatghesuct i on
system as will be described specifically hereinafter. 1 t i s to be noted
t hat the toner cdetdinerweirthi tergerneans of the i |1 i ustrat i ve enbodi nent
and parts constituting it are not limted by any one of 5 the above
systens. Fi rst, the Fgﬁoﬁ’lgs')ﬁs% e showingen dessdff 1 ¢ ebest imente Ir 2frangemantt o F
G 2. As shown, the toner de | i ver i ng neans 3 i s made up of an a i r
punmp or a i r é‘éﬁéﬂ in fyamedant: 10, a nozz | a 11, a toner condu i t 12 and
an ai r condu i 4}_, The, t.oner t 12 and a cond

connect th toner 10 "dBnt 'Snérg"z’lp L5?°Wr‘”ﬁtﬁrﬁeiﬁt'°ﬁ09§t“ieea %15 péﬁ‘ol”lfeve I
op I ng sect a the toner co it _12 LT, con urt 4 each
may have any suqopab‘fy \é\g trpéenm ensc%n gdc %rr?tofnsu%t aner A er| a]h t hey
shoul d preferahly.pe& otqltg?Het?l e to all ow the toner container 2, air punp 10
and devel opi ng section to be located at desired positions and 15
connected in any desigigd i Tsegtvhgﬁ shéwngeeB('sQé@rftrHQQpQﬁheﬁgyﬁQF@%@H&ﬂ y be
prov i ded wi th adi aneter of 4 10 mm and forned of polyurethane,
nitrite rubber,us6BDM ERbhylecne- Propyl ene D| ene Terpolyner), silicone or
simlar rubber resistant to toner. F1 GS. 3-1 and 3-2 show a spec i f i ¢
conf i gur@t i on of Rlille 3Dziz b graph HowiAg shewatidnheetvazn tha phtking a co
| umar nenber forned of, e. g. , p | ast i ¢cs or netal . The nozz | a 11
has a tubu | ardensnty ofuthd tetempeottidinen 46! &hel rasiduall amowaitr of rHoeer porti on
16 extending in the | engthwi se direction of the colum and each protruding
from the opposite ends Gord3d heasiige shpwintethorihhs, shageidf| asensett exntaingrol e or
toner outlet 25 15 | s forned_ i n one end of the toner out | et port i on
16. The a i r “'Sr?dl”étExamFi‘?spBri”q on 18 sur rounds the toner out | et port

i on 16. The nozz | é“% g i is out\er nost wa | nect eﬂ_ﬁoc t he
toner out | et port i'! hi‘)uT HETEPN AR BRe? c‘?n'ﬁ‘ttéton r“’e?” SABWN,
such t hat Bhe h@onlta Tlsthlg e?%ﬂ%?%ﬁoﬂnﬁ Qq;t &or@t,ar ner 2, as will be

descri bed nore speci |ca her "end’'of the toner outl et

portion 16 renote frOFI‘NGt h§5 hQl 8 dphSsHMRed 84419 oG tGBEN chhetP&rHQQEr
conduit 12. As shown in FIG 1, the other end of the toner conduit 12 is

connected to a ﬁﬁamnecztﬂwemréberm%faéﬁ‘ sampdetiRed ih@@mp i b cindZhel saubtled i n
the deve | op i ng sect i on 1. The connect i ng nmenbe r 24 i nc | udes a f
i | ter 25 of replenishment for a unit time; and

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

20 amount of toner left inasecond sample used in Exampie 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



10 that passes air therethrough, but stops the toner. The end of the-air
inlet portion 18 protruding fromthe side of the nozzle 11 is connected to
one end of the ai r condui t 14. The other end of the a i r conduit 14 is
connected to the delivery port of the air8punp nounted on the apparatus
body. 15 As stated above, the nozz | a 11 i s connected to a toner out | et
portion or nouth 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. F 1 G 4 shows a spec

f i c conf i gurat i on for connect i ng the toner 20 container 2 to the
nozzle 11. The toner container 2, which is a spec i f i ¢ formof a toner
contai ner app | i cab |l ato the present i nvent i on, will be described

in detail |ategevBp$HOWLctAoAEENRNFELE6f OfhetaNCLATar | GRe COBIARL
(tight contact enhancing nechani sm hereinafter) is arranged in the tubular

mouth 13 of thaphadls 25 ACOBEE comelindr M si cdmanlBeli ONLRhEQUMB 1 bpiRgl 2 |
s pos i t i onedupr i ght-wi th 1: 3 the nmouth 13 faci ng downward, one
end or tip of tbhetinnzal eylkoher | delS@et Bk imeAnt h® &nd GfdkcsoBéaGt w@naANC |
ng mechan i sm26. The nechan i sm26 i s i np | enmented by af |I at a I
ast i ¢ nenber rgplgrsebed-tb B8 ddG:1bpamgl s&Otidn hf f Thedet ol ddiagi swraeion 1

peri phery of the nouth 13 and great enough to S f i | | up the space i ns i
de the nodth 13nciudesza pagidie 4 sgommgbetwoingr ed ifeok ryde 'deve jopeh B 1. 6. .0 s
that wi | | be descr i bed | ater. The a | ast i c¢c manba r 20 prevents the

toner from | ealdi FRyef rsid ¢3¢ i eoMext¢Ent af AdFspagbapiacand 1ser ¥ Pt |gitator
addition, when _the tip of the pozzle 11 is inserted i.nto the toner
cont ai ner 2, tﬁea'?fjehbéles%?tdé?[;f'rrﬁn‘fﬁ ‘hﬁi‘?%’”&i rolier i yift ﬁb@gsaﬁ tAddte any
gap interveni ng_bet ween the, nmenber 20 d nozz | a 11 h i i S
successfu | toglash%re t%’ﬁe?evcfggf"qg \r/%fl{}ruzqieacﬁ@ % ﬁ%°t§°Fn$u°£f Y%éﬁ\”m\men air
is sent intot ir nt aj ner, if fluidi zes e.toner, l.abe,l ed T, ex
i st i ngin Pﬁ%gécgﬁfg@ra%er AZ,Fate?h%i 'image gédeliecf{tp?s%gpcrae{lf" fsoggeig_np&éassure
i n the cpnta 14,08 va'ri I_@‘%h@ drEm'a i!strottatggd finla cﬂr'ecgi dn i;ﬁqicg%erfy Jn larrsowf orced
out of the toner contai ner 2 vi athe hol a 15 of the toner out | et
port i on 16. Thert®ner T i s carr i ed by the ai r streamto the connect
i ng menber 24, FI G 1, vi athe toner out I et port i on 16 and toner
condu i t 12 and therThe t¥d ochrees $ arido 6t racicasrel ratatkdvih a pdrecitohar i n
| et 23. At 20th i s i nstant, onl y ai r f | ows out vi athef i |
tar 25. The a idirepuimp Idisabps byper atriw ig FOA. t heaaifatapsehef deveprpse |
acted per i od of t i nme. Such a procedure i s effected every t i ne the
toner content JFathéheraby qhaspite thekprer aed Parilke t9etrposptnpge srdtion 1
becones short, thereb nfining the toner content ip a presel ected, range.
25 FIGS. 521 an‘{ﬁ"%@?réﬁ%aﬁ'ﬁae? Pl ageRHT 699 PR&hRGYETaSeGH Hecgsve loping

roller 7 being rotated in a direction indicated by an arrow in FIG.

1. The developing roller 7 conveys the developer D to a developing

position where the drum 8 and roller 7 face each other. At this

instant, a doctor blade 9 regulates the amount of the developer Dbeing

20 conveyed toward the developing position. At the developingposition,

the toner of the developer D is electrostatically transferred from

the developing roller 7 to the latent image formed on the drum 8§,

thereby producing a corresponding toner image.

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

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



14 3-1 and 3-2; identical structural elenents are designated by i dent i ca
| reference nunera | s. As shown, the nod~i f i ed nozz | a 11 has the tubu
| ar toner out | et port i on 16 and tubugl ar ai r i n | et port i on 18
separate fromand parallel to each other. The inside of the nozzle 5 11
supporting the two portions 16 and 18 may be hollow or solid, as des i red.
I n anot her specific blow system not shown, the toner conta i ner i tse | f

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

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

r punp, so thatffheondrests tdes¢r verrap leni shed HYeomethopitonerseettiaoneriZate Hbet oner
outlet hole. 15 FIG 6 shows another specific blow system applicable to the
illustrative esBdthen®rin. orrge 19 BRINS9 5T Ehe abeya ol edyieet icanei@pabl dhef

| ooseni ng and f | uidizing the toner thgbrnay gg?ere in the tongr cont ai ner

2. The bl ow sy<PB%h it HERET Dris b%ﬁ_‘"c"? arPHY fectevarragatys PﬁY-_ze_the 20
sucti on system i n wl iteH I HECEY 7 <BBRk e g AR |5 15 65 Thaditfed by
a suct i on punp. ,As_shown,. a sucti,on pu 30 intervenes between the toner
contai ner 2 and PHETGEVEISHITRG SeRt oS PoITe 5t PT | AT EE £6 e

toner 25 conta donfefcad ANEhAIENE! adiivlr I AEGL dr @Y1 1ol ol OEE O i S

12-1 and 12-2, 5 respectively. e suction punp 30 suc he toner out
of the toner camfa donPRiurdtsH] e s pbs¥RIIS 1o bffe@ttig | SAYRMINtOB dn WkrSeCt i
on 1 together wi th air. As for the rest of the construction, the suction
systemis sinm lie el RnPL WErsy sh@Mevd! dpli g s8cBIOWE ade SpEEESd &t remote
configuration of the suction punp 30 that is general |y referred to as a
Mono punp. As gwewhjorishe Thenpr&@qiisite! witttheshia pystembiodyh30 thawel ivgrya cas
i ng 31 and a twi sted rotary shaft 32 disposed in the casing 31. A

shal | ow spdral mpasesgee 3i be fdored dsnhetweticaller apaoskilpleer yThos tdeditasn.i ng
31. Ade | i~very sect i on 35 i s 10 pos i t i oned at the out | et s i de
of the punp body 30 gHestianfiallyudesmetically relqsedt coudieisn antera del iavery
tube 34. A toner suction tube 36 is positioned at thg S ctiog gLﬂe of the
punp body 30 arfP"EbhifctBY %'6 FYRSTABEIH '13NvF AR 155HEr T Bhiae ideldtey by

t he toner condupaisstagéL%-l. The

The. delivery passage 3 is formed by connecting the toner

15 container 2 and developing section 1 by long toner delivering means.
The above hermetical ly closed condition is maintained throughout the
delivery passage 3 between the position where one end of the toner
delivering means is connected to the 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



de I i very tube 34 i s connected to the deve | op i ng sect i on 1 by the
other 15 toner conduit 12-2. If desired, the punp body 30 and devel opi ng
section 1 may be directly connected to eagh other w thout the internediary
of the toner conduit 12-2. Particularly, the punp 30 can suff i ci ent | vy
funct i on even when i t i s | ocated at ar enote pos i t i on fromthe

toner container 2. 20 I n the above suct i on system the toner condu i is
12-1 and 12-2 and suct i on punp 30 const i tute the toner de | i vet i ng
means. A |l so, the toner conduit 12-1, the suction tube 36 and delivery
tube 34 of the punp 30 and the toner condu i t 12-2 formthe de | i very

passage. Th i s delivery passage should preferably be closed as
hernmetically as 25 pQSSIb|e This |s particularly true with the position
where the 1G°?ﬂﬂ?t°ﬁ‘?tr3 bgFweee tho APV SAE ATnERe §°%?fddf’hbvet'6ﬂ%rm366ﬁ&tﬁ‘ﬁt 12-1
are connect ed. oper . ynder prese, | pressure
i s fedi nto #Pteeo o' ?a“lt)ber O%eécctontam‘?rég acf‘f“‘”t'H ep?ﬁfﬁrélff’d che % y32 of
t he punp body § %0 is rotated The shaft 32 noving in the space betmeen it
and the casing 3T sucks the toner out of the toner container 2 and conveys

It tothe de | i veky, SQAL, | e‘i’t‘veﬁﬁﬂgdeakm%lt?d%@prégasr\%?,#or” ehertatug%énr fed

i nto the delivery section 3 air inlet tu tters

fluidizes gt he Longk, and (£QNYENam éentpat.fae nstexelhepé NAre8ot L ag e\tb@gakg the
delivery tube 34 and toner conduit 12-2 he suction systemallows the

delivery of theohdner twhibe ﬂcmtsh@idee@om Heriver Phg ta8nd Qlaliésyr ispead and
rotation tinme of the punp 30 and therefore pronotes accurate toner

repl eni shnent . bAispedohgdtei becduse mofthe he ohgdier ceaditia, | tHeel ehgth a€ciiedance
wi th the 15 present invention is inplenmented by a flexible sack and a
mout h or toner tgmr Idedi veong means akfoperxed tiweicet 0. THerefsack thestaefror mab
| a due to a i pressure i n such a manner as to reduce i is vo | une.
Wien t he abovedsbb\terunermeeyst@msraIslyamfelr5|t0ednte@cwhnqctsd kair taexa st tngner
conta i ner, i i s 1 i kel that port i ons of the i nner per i phery
of the f 10 ex |beBW?e”at*?aJEﬂ{‘efaF@”itaH§f£%’ﬁ’§U‘Eﬁvﬁé?p'dtgo%eéltwftbrff’écfteeﬁﬁtf

bst t the d t Ho i I ts
Shove i et b o LU Pl AR PR o S
f i call ﬁgrgﬁggth A MP%oh?ﬂQ nmeans starts operating, it first

or

sucks the cent p ai her and forces the toner out of the
center portion. At t*’rﬂe%a?%t%mgerl‘-ebgt%%rﬁe%?rmgﬁﬁdé‘éra% A7 Jup o WIRE 1ar A

peri phery of, the container while formng a space at the center.

the suct i on imesn&at éenGUﬁQath%tWath'e torfaf &Jmeas:ﬂu}t@ (aiP&fengeREi@Bind a |

| y deforms i n the formof jags, caus i ng the toner to drop fromthe i

nner per i5 phermgrémdfiercent £rsuspiatepumbhot sSmi |85 heprafadstckicgl airesut he
entire toner fromthe toner container. 5 The conbi ned bl ow and suction
system wi | | be ofeSertdred asinthineaf 2(@nceudkonEime@hs Ber eApattown, Ashehesait i on
punp 30 hav i ng the construction of FiG 8 by way of exanple IS positioned
bet ween t he t orfdreamrEferatinE2mapes tdsae triee Fnoi)'rl sfigeasedn ithendel igert he b
| ow system As for the toner de | i ver i means, the conb i ned system
i s i dent | caoaﬁswﬁ ! %"t%é°B‘F61Nt§§sf’%‘tﬁ'€Rt’égptseFBt°rt He 5%|"t‘1”6ﬁ the
suction punp. | f qw i. ned s%i en t.he sue i1 n_punp

operated. i t SOCREST RE o ST roh Yo HiS VP 3P 118 BFE{TIb ! CORe eotﬁ“ﬁge

port | g&G ofy Rhﬁné‘uqzécéy.ﬁ Lk +pd p%€§ g%aémﬁte? opQPat ibR%Athe faiP

oper at ed to send alr Iintot t oner al ner la an alr outlet Even
when the 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



15 toner stays i nthevi ci ni ty of the hol a 15 i n the formof a
mass, a i r sent into the toner container 2 loosens it and prevents it-from
stopp i ng the ho | a 15. Even cohered pant of the toner i s | oosened and
separates into particles. The suction punp 30 sucks such toner and delivers
it to the devel oping section 1 via the toner conduit 12. 20 In the above
conbi ned system the air punp 10, suction punp 30, nozz | a 1, toner condo
i t 12 and ai r condoi t 14 const i tote the toner delivering neans.
Specifically, the wall 17 of the nozzle 11 is received in the nouth 13 of
the toner container 2 while the toner outlet portion 16, suction punp 30
and connecting nenber 24 are 25 connected via the toner conduit 12. The
conmbi ned system like the 18 bl ow system or the suction system nust have
its toner passateoubfi Hgr eantasnere? mogpthr| yithstpussiankdea oIk nedritonmed
system i npl enents stable and accurate toner delivery. The toner container
in accordance P4 BUEheFesEmt dneht Perescihed) spechéierdd¥rherepeaftern Beta
i | here i nafter. Whi | a the toner conta i ner to be described was

devi sed in rel AFifgrta B PREELHRF heober rda |l K51 98I BRGNS W& 1T O U Rrativesent
invention, it is sjmlarly applicable to any other_ toner pl eni shin
system Al so, FEPIYHE" é@ﬁr?%%a%”%b%hﬁ% 'de? S ”g)éd'F‘bJ?Ed[ ﬁé FYnere Egnta i
ner i tse. f %QQ atbgeetsﬁr;%mslo container filled with toner are usable to
achi eve tﬁe obj ect of °tHé present i nvent i on at a h i gher I eve | and
can be used a | one fde MeABlAgLaiIid &LPRuddNTh CPUAIA%, il | De
descri bed as being used with 1ts frouth facing dowward, it can, of course,
be mounted to an iARGRoWnOr tHeNEbrRP P 13Y &S] gnedRY Pt Dekddesi §€dn RGPiddpn. 15
The toner conta i ner of the present i nvent i oni nc | udes at | east a
toner storing perdiirogerdntg meaMItID, @r nderiiQui kehePabhdudf. 12Thgndranta r

i ncludes a tubul ar portion capable of mating with an el ongate matter. This
ki nd of nouth icendweiprebeniat tarerafontihiet thandietreeorsluii t 1hwaeabedt the tinetrhe
prev i ous | y descr i bed nouth connectab | a to one end of 20 the toner
de | i vel0i ngontmimsr 2 airtdump 19, seages 11 hendidévalpganesedtiver!. shithilld onl y
be a relatively thin columar or tubular matter and is not limted to the
toner deliveri A§ereags ohddhle 12otet afeoadd ishil hash Maynhakeseny sedtadeve.
The toner contajner with s c%@a ut\p may be, im)l enented as 25 a hard toner
conta i ner en 'F‘e'?sé°|"syaf‘gr gresk of nama MatteP's materdelastheofpouldig
sack forned of a | ex i | . ter j a. ) . As for,_a hard conta i .ner,
use may be nadé’rs%”ﬁ&ﬁ&e‘%eh?f%ﬂg'ggt& ?H%’pyl‘eeﬁg?erpgwﬁ'ﬁﬁe#eﬂ%r%%t@al ate
or simlar resifqOheVdlbbknPYBEE on 1 thOBETILIBLA d: BELi Al LOS RGESEN: |
nvent i on i s Charactefr I°zed 51 'n that the conta I ner goes ROt 1 .nc I
ude a tongs d icohRbe¥ed | iMJaAPChiRidedSMiBRCAUSGE Of £ he|iisig|0f @mediday
stream in that the container, whether it be hard or soft, is connected to
the nozzl e or tdigattdp@buditbeepbrduilded Wotia J1gmene end maftot emh @R@Foftied |
ver i ng means by mat i ng i n order to be app | i cab | a to the above
toner rep | endf ghljurghsyst entr ahed rubhet hafPDMO (Athy leastPrpayteref-Didére nout h
capable of mating with, e.g., the nozzle is provided with the previously
descri bed chardereelwert. fsuntedrsnor Bévalare rvﬁ*@rt opeistaep to gendr.-sh i ng
systemuses an a i r stream the toner container does not include a toner
di schar gi ng mechani sfi'§Ad Sabeddnbe #Ve® eeevd i naral i eprrti ansofuihe Re? toner

cont ai ner28f tl%%. 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 tubuiar air inlet portion 16 extending in the lengthwise
direction of the column and each protruding from the opposite ends
or the side of the column, as illustrated. A hole or toner outlet

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



15 present invention can be soft. The mating portion of the nmouth is

i npl emented by a relatively rigid tubular body that nay be a sinple tubul ar
body or a tubular body processed to enhange the function of maintaining the
mat ed condition. Processing may be effected on a tubu | ar body i tse I f

or by use of another mater i al . As i np |l a tubul ar 20 nenber not
processed i s so conf i guyed as to make surface-to-surface contact wi th,
e. g. , the nozz | a or forned of a mater i a |l and s i zed to inplenent

such contact. This is successful to stably hold the tubular body and nozzle
in engagenent as tightly as possible. The tubu | ar body shou I d pref erab

| y becy |l i ndr i cal fromthe standpo i nt of 25 manual nating. ' 2?0
when the tubul ar._bo i usua m)l ded i-nt egr al | a toner
storing porti o%orﬂoo\%bée?up'a{tuquﬁa OBﬁErOU%:L B9 P of6 tﬁ]g1 pr eéeﬁtﬁlmnventl on

may even be Othan\UtQET@stt\PQﬁr1$E9MerlQe@qr tﬂh%”td;ﬁ\g? cﬁﬂ”@%‘é@rtﬁoﬁp&f fidith

separately and renmovably connected together an aving a toner storl ng

portion inpl engrted Rhertcdn@adlert MOnSERUWALIEcRARLS tRE BB €8 :%%%Eé‘ééﬂ' I'n
such a case) it is preferable to inplement the hernetically closed

condi tion by, €@, thdlcoA€Lithe®NYAGRMRNL BE dedSPIHddOMore spddieis®ffty 4 QOAT

container will be described specifically later. Two different systens-are
avai |l abl e §or mati ng Theeotleevend obtthé t@dhebady | @ngddriiondl6 reddte framztte €, |
e. , asystemAwh i chi nserts the nozzle into the tubular body and a

syst em B whi ch Horteetd $stdumneobad ao dmedynd nf dhiehtorteonesndodhdidi t Axr shéven
nozzl e having a tubular structure. It is essential with the toner

repl eni shi ng syist EM§-ofl, tHe pthsyennd |°fnm¢omeronomdwatt1?c he ahenecied/tpya
passage be ¢ | osed as hernet | ca as possible, as stated earlier.
This is parti ciPARPSE inguBSTReY h2¢ r?é‘fc&es%éet Fotpref {Hetndd | g b‘éfr‘t ilBnthE the

t ubul ar body a a because the pos
i t i on whet addetvﬁgef’g&g %?Cgbﬂ'h C tTe'B Q?BQ??U@Féneg‘PﬁrbE? 'é"ci‘ﬂ)‘%ér 'Feé'c rge
and there i reases _the agpun e ua per Lo be eft in t he

cont ai ner?%{md &%cgu%a§sf ea'troneetretctgn 5&130(1 1{ct‘:’ﬁ‘e |en§ci°dee of+ ap°ga?% us.

|0 accordance wthihfie BEPSRAt 14 YBEHIANY F1 RS L0ge grtteomoaaeortgqged

with a mechani sm'f or e engage con on o

tubu | ar body apdected G oneldil J¥087 £i @BGhAYE aeT BRMAMEE NGt etid aht
contact thereof. This i np | enents the processed tubu | ar body as d i st

i ngu i shed f da@uat S4iiMPordnedtbdibblthe dAdyeryThbist BRGRAN S MU mduptédr |y
applicable to the connect i on of the other parts i nc | uded i n the de |
i very path. Asorf ahetdppasystsebbdy. the tight contact enhancing mechanismis
di sposed in the tubu I ar body or on the outer per i phery of, e. g. , the
nozz | e.lds '~ 1 fAw Stﬂ@ds#!memtBe me'wééhamqmp‘sedpt@wmrmtﬂﬁ’e
outer periphery of the tubular body when the nozzle, for exanple, is
the toner conduf?’tiPh ArhEEEhdRi seel“—f'Gde%)l ﬁé%l'“dteﬁe'%ébﬁéﬁf‘stncﬁﬁifrab'@"
arranged in the nzz% ;r;howdedeb tub | ar structure The ti

cont act enhanci BRArioBRT it ehPUEEMY i Bed’ i RS TFeL Pi I°§”'2ﬁ?
assunption that ed in th u ar e elastic rrerrbe

di sposed in the" ?mtbﬁtlszaj'?gsbggg tdone Cong‘bo te)klrrec %q?{"%-m deelllo\eeeﬁ’ S el bed

wi threference to Flg G csﬁ?vf 2 B‘Tﬁce:k E%Bn'h r&0; megonagwlng e ea’ogg,abl y

be formed of an elastic an ut not air-perneable, nmateri al
because amgai r - p&IARAN © WBt-eHd Rbzi e i abl et QoRUsEntdBet ONEWNT &K ligak. For
exanpl e, use may be nmade of foampo | yurethane or s i m | ar sponge,
rubber or fe | §pecA$id O6rmsPPAGONeBcdMbEhidradpp)Otatfliertapterfrabbet amcknliaon, Ng
hi gh density is preferable 15 i n order to i ncrease the contact area of
the a | ast i cwiienberdagdribéd i@ dgtai,l taernozid eshownn aFme&hand smt e for| at
al ast i c nenber formed wi th s 1 i is and s i zed to cover the open i
ng of the tubu ¢nhanchogly tiight f dantaetd i(thghtheceniiagt! emhapoiyg Imephartisim s
case, the a | ast i c _nenber s~rou | d preferab | y be adhered to the 20

i nner peri pher yhoreinpgtardpisarr penged V\heﬁh%s@bluéa'ha'ﬂfeitbf 1ﬁ| ghl yhe tonex i b
I aspongewhi ch i, s apt to nake the i nsert i. on dq t he ngzzl
adi ff i25cu |°tnta|m?r|2 S tﬁeéethﬁaﬁanﬁrawtﬁ'aah@r'Sapas'ft'iont HPREREHY ithn as
about 0. 1 mmor less to the surface of the elastic nenber in order to
increase rigidity. 25 Before the toner container 2 shown in FIG 4 is mated
Wi th, ~~ 7 e.g., the nozzle, the tight contact enhanci ng mechani sm al so
serves to sea | the conta i ner 2 for prevent i ng the toner froml eak i
ng. Even when the nozz | e, f or exanp | e, i s i nserted i nto the s | i
is of the a | ast i ¢ nenber 26, the nmenber 26 insures tight contact

wi t hout any gap 5 occur r i ng between the s |1 i t and, e. g. , the nozz I
e. Refer r i ng to FI GS 10 1 and 10 2 the a | ast i ¢ nmenber 20 forned

e o I A~ M. o " o M L Y M



Preferably, the slits 12 should intersect each other at an angle 8 10 of 90
degrees. 1 nthi scondi t i on, the al ast i ¢ nenber 20 even | vy
presses the nozz | a 11 over the ent i rgsc i rcunference of the nozz I a 1
1 and thereby guarantees tight contact. Wile the nunber of slits is open
tochoi ce, the s | i is shoul d be spaced by the same angu | ar d

stance as far as possible. 15 As showmn in FIG 10-3, an annul ar cover 41
having a suitable degree of rigidity may be fitted on the circunferenti al
surface of the a 1 ast i ¢ nenber 20. The cover 41 i s capab | a of
accommodat i ng the elastic nenber 20 and has a slightly smaller outside

di aneter than the elastic nenber 20. When the elastic nenber 20 is fitted
in the 20 cover, 41, the | tter Bresse the former radia

| | 1d
t hereby furtheFh§ ﬁ?HF'ésW ght"eE GATHETd. |3negaeq r°édt'FE\ﬁcf Eh‘%é{c’ig\év?‘?r’rg'r]rggf‘s
whi ch nd bl tLyel be fitted
' the tubul ar BOR 1 R TR £ el P TRBRTREY T ad™t TROPTHE™ ne i
de of the toneﬁsci?%%léme%ﬁ%d bi% fﬂlﬁ ST5EE EHr nlba? ége'Fl tha 4 5 bis

of the two a | each ot
Assune t hat thgﬁ%@rt&qngaﬁw sé.Eﬁéﬁy Q'F‘dchﬁr%u‘tﬁdlﬁdgﬁdt e;t\%nseawgptl on

of the toner the volune of the ‘toner conta i ner decreases and sends

out the tener ¥ii| apthespade indige tHOWBYET 13.t hehalk IasRE B re2(R| A8dinedmeNber
catches such toner and 5 noticeably reduces the scattering of the toner.

FIG 11-1 showwiamaiihes sRackii C worksguibati Datedsi nThe easet iasmeabarezber .
Tubul ar bodi es shown in FIGS. 11-1 have a shoulder C (see FIG 16-1)
t her ei nsi de. Tipeewdraul ther t&hdrof nan dedloimer fiourt kit tédBsrl codimiaanul desmiltasti c
menber 31 intervenes between the elastic 10 nenber, | abe | ed 26, and the
toner out | et th8-silidnd Hasaddikoon, ah&l tbrttmdphdhe maziaee dilr extingeried whi ch
the nozzle 11 is inserted into and renoved fromthe tubul ar body. The hole
31-1 has a di aﬁﬁt‘ért@ltgq’qrgﬁpr"&la'é‘ﬁﬁl?erthﬁh@ﬁﬁ"bﬁhez% dgfetmsy tE)Z”tﬁ“rf’h%' rnozzl e
11. When the nozz | a 11 | i nserted i nto th one cont a ner %?

¥ Iatlon

15 tight 3P contt as'e@eﬁﬁew'&mm éPVeﬁaastntrYr%fHﬁér we%mé &ewh%r Band

bet ween t he di anet gnd .D2. Th|§ %o gﬁ %ﬂ gst %hézlnenber
26, rea | i zed9&* ou' I '3, 1§ spogegsTHh{o Pf‘ﬂc? FEr r'i’?lreyru tHe nozz
|l a1l i s rengxgga romthe toner conta i ner 2, the annu | ar a | ast i c
menber 31 renoves the toner depos i ted on the nozz | a 11, i . e. , 20

cleans the nozzle 11ynThea ! R5idefit MBOMhe26i AkSALANBRANS (hE 0PI dHb AS a
resu It, contami nat i on ascr | bab | a to the toner depos i ted on the

nozzl e 11 is olnbinat edabdiled T,1dx iAtShOWA thBAohed i repeXi 4rdci caddiitgun akii o4% i n
mhteh hel5 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 the toner outlet portion 16 and toner conduit
12 and then introduced into the casing 4 via the toner inlet 23. At
20 this instant, only air flows out via the filter 25. The air pump 10
stops operating on the elapse of a preselected period of time. Such
a procedure is effected every time the toner content of the developer
D existing in the developing section 1 becomes short, thereby

confining the toner content in a preselected range.

25 FI1GS. 5-1 and 5-2 show a modification of the nozzle of FIGS.



toner out | et 13-1 of the toner contai ner 2 has a di anmeter D3 sma | |
er 25 than the length L of one slit 26-a of the elastic nenber 26. The 24
elastic nenber 26 is forned with four Slih?rb as illustrated. When the
elastic nenber 26 is forned with three or re slits 26-a, the s | i is
26-a are apt tor i se and stop, e. g. , the hol a of the nozz | a 11
when the nozzle 11 is inserted into the toner container 2. The 5 di aneter
D3 snmaller than the length L solves this problem As showmni n F 1 G 11-3,

to prevent the s I i is 26-a fromr i s i ng, use nmay be made of a f i Im
32 formed wi th a hol a 32-1 havi ngadi ameter D4 sma | | a r than
the | ength L of ones | i t 26-a. Thef i | m32i s f i tted to the

el astic nenber 26 with the center of its hole 32-1 aligning 10 with the
center of the BoherndubtZt Idnticdhi stroshuted edsmérytsdoare bissugnatgda by

t wo- si ded adhesi ve tape. The film 32 may be adhered to the entire surface
of the el asticidenoers radebeaguamer iks. s| At shad, atlod modhief iggperzzée ddthas
menber 26 and those of the |ower elastic nenber 26 are not coincident
except for theithe d&hyEarstonss aulleggporibom 16344 tabolamnai = in!adsportgon 18nd

13-2 each show anothe | spec,i f conf i \%{érat 1jh on of the t i ght
&

i
contact enhanc SEPHF tRetirgnand Eﬁ'ia'Aé?ﬁ’?oﬁﬁh ?Hera 1Thastnside qfefenodsle s |

any des 1 ed W i BRRFIneTeS 4 PAEE Thoc) franBAR P Lokt oY TR 1o e |
nner per i phery pf,ghe tubu I ar body 13, as shown 20 i n FI GS. 12-1 and
12-2, or to the outer per i phery of the sane, as shown in FIGS. 13-1 and

13-2. |If desired, a ghur@dbiidr ofpellifsd | 5 B REE Sn 26,J1RY. fi d t he
tubul ar body 13. FIGS. 14-1 through 14-3 shorgvg’v Lo h“egrpssp@gﬁi LheCbibr

configuration Qbntdiget iits@it iSaRVAES wPIHERCHS | AT JHBORNEdnes Me | Hpdld dnd Y,
the toner out | et 25 of the toner contai ner 2 i s sea | ed by sone sea |

i ng means i ntBedghet For 4D fHedvern tibidat QRetctur@Mbod@desit NGhedIPeEna [ |
cal I y, i nthe conf i gurat i on shown in FIG 14-1, a sheet 33 is

adher ed tm t he hbdaefiorotdreet doffi vehe itsothietect Ontcanmeited. toAshs tawar icanfihiG

14-2, the nozzle 11 is pressed against the sheet 33. As shown in FIG 14-3,
the nozzle 11 dédtwrideZhetpshenhele conontiested 14 abyaipirempivig anhes rsdometi B3, As
aresult, the sheet 33 i s sandw i ched between the tubu | ar body 13 and
the nozz | a 1RAirerfhasrd hgte thnttoeoncaetainghe iagdgea ghéead belskulan3dimay be

formed of rubber, alum num ) , ) , )
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
illustrative embodiment.

The blow system described above is capable of lcosening 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,



or foam urethane by way of exanple. A recess may be formed at the 10 center
of the sheet 33 beforehand, so that the sheet 33 eas i | y breaks when the
nozz | a 11 i s i nserted i nto the tubu I. ar body 13. | t i s essent i a |
wi ththi s schene that the sheet 33 bé® i rmi y adhered to the outl et
of the tubular body. The shoulder 13-1 may be formed in the tubu I ar body
13 such that the t i p of the nozz | a 11 abuts aga i nst the 15 shoul der

13-1. This will further pronote tight contact. The tight contact enhancing
mechani sm may be inplemented by an undu | at i on structure forned on the

outer per i phery of the tubu I ar body, i n wh i ch case the undu I at i

on structure wi | | be rece i ved i n the toner conduit. Further, a screw
mechani sm for connecti on may be 20 provided on the tubul ar body and nozzl e.
The screw of thespeabiledy. bdthg alctoomlpumms3Oaswkp fher tewal sutgof lee opear ng of
the tubular body to be f i tted thereto. For th i s purpose, the cap shou I
d, of course, betpiosi eddwethversstt dwtirecleasl gring Fhet taonkrogsiiea wither of

the present i nvent i on wi | | be descr i bed 25 nore S]E‘)_eci fically with
reference to FRGS. #s-fiorahle 15sE, ofstheheastruchien; hehe GHEF | FoRvetsm ner 2 |
nc | udes at | east a nmputh or toner o~: | et port i on 50, a bottom 51,

and a s i de wa'™ 'prst EBAMIOM $YHH§™t he nouth 50 and bottom 51. The nouth
50 has a sect i on 50- av i ng a max i md i.aneter sma, 1 | er an the
maxi mum dBanet er of CHe BTEUmSIosTHB GG AL HTBh S e h P AB:
limtative. Geperally, therefor t side,wal | 51 has d i anmeter ,sequent
i a |l | y decr&de isR§"a? Ilyeraesft%lrl'ecﬁgg 3507 flofe BHm%Z-%SaQ' Yy itﬁ%plumrhaat he
mout h 50, as i.] | tr d f - c i C
shape of the téJﬁ%’rUdggn g"?"%e?ody]gg gQgﬁ%thcgg Q%o?ﬁ%atgg] oﬁggﬁgggﬁé’y%& i sfy
the above condh}iflR§oset$n ltABELasGARIA. | A8Ra Plowt 18 rBY €3688e ii s MMRREY IinON MaY
be pos i t i oned vertically or horizontally, as desired, because of the
toner rep 1 enthe Sthrier NGerSiphb BN dFS the N€asdAg 31, I' ASHE Eia@ry | sdbtPbACI5 ijsce,
the vert i ca | position of the container with its mouth facing downward is
natural ard nogbsiefifbeed ait.the dutdet tstide gifathei pump stdgriifpand imdludde astdld | y d
i scharge the toner with an air streamvia the mouth facing downward and to
mnimze the anoleit tobe rA@skhddiad debivaryt tulge34.ef A tonerhsuatdnt aiuber 36 iits i s
effective to incline the smaller dianmeter portion 52-1 of the side wall 52
relative to theoskdined aothe sfictive wistet of dhe tupaIbedy pto end cepresded 99 | s |
s part i cul ar | y des i_rob | a when the toner canto i ner 56 s sgft and
easy to s | ackBfmoyRR 13R] thestenasetantaingrne P¥ e topep copiditel &t - potei on
52-1 and the section 50-1 of. the nouth 5Q, shoul d preferably be, but, not I
Thvi ted ton - apdtl A oREPRL § SRR 5 thegr LT hEFE e o PaENS St 60
degrees tp: abo »_bn F ol e Hod® 5 Qhdt 88 SR | €r
di amet e%’ por'?:tolngrgncq)gg{J ﬁ@ﬁ 2sb't hgf%%%ﬁaetli. bjfl)ﬁt.éh pgﬁ%es. 9I n %InG 15- g,Bl ag

smal | er di amet @ecP@r 110May2te RAPeANyaRGhRcted ~t8 dachl RROULWiIPodETEIRES at
one s i de and an ang | a 8 2 sma | I er than 90 degrees at the other side.

It-is to be notigdetaliabUeH BheSHBhrEEokHUI taBREr MeticdiaeNy dags gigb Jave tc
be formed over the ent i re s i de wal | 52. The soft toner conta i ner
ava i | ab | a canisuffiidiretpy €aedtioh eneemwhen iONsilongtel atdegemdtel paastora f |
ex I b1 a sack or toner stor i ng port i onand ar i g i d nouth or toner
outl et portion,fras Hteatenkregrhtamer The sack i s designated by the reference
nuneral 2a in FIGS. 16-1 and 16-3. It is to be noted that the soft toner
cont ai ner2®f the presienthe Akt fent inaypyeten b benervirodeitadk i anpattdy
flexible and partly rigid. The nouth eercted to mate with the r’(ati n%
portion havi ng AWeSYstERT BYE vO SPatEdUEtnRe torerstrdur e Bedtedranl v\ 68 £8% ned

f | ativel igid material.  Th ft t ai ' f d
Co ai 1 pressur SRCrGOMRED Phbr SPRCE| ou t00% g8 PRIk b ol T ae,

reduced 6y Suctig 85 JREWENIRL ! Sler SasEdoby Lo A% pLodbe Sorf; toner

container, the nmentioned earlier refers to the shape of the

container filleg Mw%#y adarssaBééivaJaLweére«?rehmpalegecmsteh bhensaet i 4ON9 as
container are as follows. Bef ore the toner "‘container is packed with toner,
the sack of the,dQnbpd nerpean; beastikstianty alkLy Evact edsiticd whédueed in
vol une. Thi sal |l ows am ni mmof ai r toex i st between toner
part i ¢ | es dropped froma hopper, not shown, and therefore causes the
toner torapi dIl y si nki nthe toner contai ner. As ar esult, the
tots | pack i ngt i mei s reduced, and contam nat i on ascr i bab |l a to
toner i s m ni m zed The toner conta i ner i s protected from damage
ascr i bab | a to shocks and inpacts during delivery to a user. In
addition, the storage and transport of such a toner contai ner does not
need a shock absorbing material which would increase costs Further, after

- Y e . T ] . o e



5 conpact configuration. The user can therefore easily handle the toner
conta i ner and can even send i t by mai | for a recyc I i ng purpose. For
a transportat i on conpany, the I i ghtwe;4 ght, fo | ded toner conta i ner
is easy to transport, flexible and therefore easy to handle, and is
prevented from bei ng scratched or otherw se damaged. This is 10 successful
to reduce the transportation cost of enpty toner containers. A toner
produci ng industry al so achi eves cost reduction because the toner container
is reusable. In addition, we experinmentally confirmed that the residual
toner and other contam nants could be renoved nore easily fromthe flexible
toner 15 container than fromthe hard toner container. The sack and nouth
of the soft toner contalner shoul d preferab |y be produced i ndependent |y
and then connectedht bhetfhéhe fioaat twatprsdudtdrshthe divapoi ndubs 1Srit ¥
earlier. The f | ex i b |l a sack may be forned of a sheet of po | yester,
20 polyethylené“”ﬁﬁ??ﬁ#ethane polypropylene or nyl on resin or paper mﬁ th
or wi thout a | ayer, of angther ter i gven paper coat

I

resin. Wien the sack Vé°?erﬁ§ Loernytdde adr B%‘? F%Véjr%resf‘h"ee I%%%ﬁl anCQayer
a.”d. outer | aye{h QeOIVYvIery S o%r&)bo‘!‘ the p%m %Ibn%gve hapg 3'2 c}/felché/pu% od\_,é5 K i

sim lar resin and ['on reS|n or Sim resin, respectlvel

nd of sack;doesygl eASthl Ynbasak vﬁmﬁ h%egqgcg often it HLBRU .

29 Furt her, exl ble material may be prov ded Wi T um num [ayer by
vapor dep05| ti 08, Qhe MY sGOHY 2h& RAARLLSIRLKE 1BAENohPa |(‘nQP92 Wnlieonliadd ©
electricity. Wiile the flexible material nmay have any desired thickness,
the thickness shoubdcher 8éEraby ¥ebei dAedswaethaal 04tinp26s <M atd aRAUFeRQRtHIM
nore preferably between about 80 ~m and about 150 Vim An excessively thick
fl exi bl e mat eri ahe waaUli defyaislect i @hi eve tHee adbowrd eadvalid eidescaetdreednd r om
flexibility while an excessively thin flexible nmaterial would have its
portion packed Wuiklizée thermemes|ackensdyand wouhd ddvel ebiyngobsttiont2 vie
delivery of ‘the toner. The soft toner container of the present invention
may even Bé oneﬂl"\%l\ﬁélaV%'a(ckU%Maaﬂﬁ‘Dtl@ﬂﬂpF@waﬁéd‘2§8par ately and renovably
connected together. A al n, is preferable to |nplenent the hernetically
cl osed condition by, &§. Sucﬂﬁ'bééiﬁf"bﬁéhﬁﬁrﬁéh? & Ysiderti Hig tRBer tiRi 8¢

, at | t th k, shoul d b
el Bt vel y thi cRMRGATDIE TIBrTalhe FRESS EACH S Tieacsy o ﬁwegwﬁﬁﬁgrtﬁ
whi ch the mouthol s, b by fthtﬁeef%rem% SUSEiie. asky ARLUARLLY of Peces
orma

prepared bef or eRant el ec S ere e.g.,
heat sealing. Al ter ”ah's‘ﬁ%k)’ﬁ V‘*‘@rj?r‘ shend lt@ﬁ‘érbéé‘ntg%?rr 'n@'acbéro%%lcg%%ﬂ' theom a
group of plastics, a seanless sack may be forned by extrusion nolding. It
shoul d be yxot ed ptteéntt e, e7@f 6n ti 9NBp | GRdHEBH BN a Of | kS| P BSIC RN | AVBBEH @R Ay
even be one whose sack is partly flexible an partly rigid, as stated
earlier. The notibherobut lGeforausdh effipedtthenetmy bhe tackred defopabyetdhyltene,
pol ypropyl ene or simlar plastics or netal. Wile the nouth is relatively
rigid, its materialpresmukd npswsher adringr e todersuceaks wiol bmeor  #er] Yeesabayieni | ar
to the material of the sack in order to facilitate joining. The tubul ar
body constituti sgctirs %Gﬁmlﬁgpgblﬁértal’qw e ae ofiponsr eomiatinery pors il brely
capable of mating with, e. the nozzle and a fitting portlon to be fitted
in the opening 5‘%3*& W@rj%bf’é‘li °fEHIPn”HPrtpr‘Fé”E*\‘/ﬁ5yp?frJf’?eoﬁ?"ﬁﬁye ﬁé%facb'ﬁrﬁcé‘ul ar

i nsi de di ter i cul tru e qqcor nce w ch hhe function
assi gned ttrer et6’ e 3% 18" fc haﬁ}é °Lats E)'é%ﬁf f‘ferdr &1 5 of T He
mout h i ncl udi ng H%wg@ér Qélm grtr dxp8Pi rﬁ%n@ghé‘wdéd {h ttHe NAxPOrd sdc 0& BreeAS

shown, the mat i ng por 370N A NasPah' 0] Ster greater t

i nsi de_di anet er ﬁaﬂ uI:#i'S drobidM9 8§ |'FP&IB TRén TthéJQ?r nglf?ﬂ%tme‘iﬁb@;@ﬂﬂg

mechanism5 stated earlier Is provided up fo the shoul der This structure
is simlarly applfabing, t ot thieshatdkd ARETcHRBE 3ldrel on I elwce&damtehearrmtu ng
portion and flttlng portion of the tubu 1 ar body may be conf i guyed to be
separab | a fromeeasd tokh&iner Tduti of tB@Nddr@EF dloir @Mortl | AtV he heanrl Bis, ctieenber
or simlar tight contact 10 enhanci ng nmechani sm.to be easily arranged in

t he mati ng2port iteneandthédsons thhe rmeparcabpleryorft thnsottaimeriwidileifdual hg/

repl aced 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 f i t the f i tt i ng port i on B of the tubu | ar body to
the sack, it is preferable to use, e.g., Heat or ultrasonic wave in order
to prevent air fromleaking fromthe sack. FIG 16-2 shows a specific
configuration of the fitting portion B for achieving sure fitting. As
shown, the fitting portion B has a ship-like cross-section that 20 is
superior to the circular cross-section fromthe above-stated standpoint.
FIG 16-3 shows a specific device for al lowng the air streamto eas i | vy
de | i ver the toner fromthe toner conta i ner. As shown, the open port i
on of the sack 2ai s f i tted onthe f i tt i ng port i on B of the , 'Z5
mout h. The opea spaté iaanthef cdi@rsadls D siedivAes oOrlddHNtHd BaVi B the31 a
surface substant i al | y paral |I al to the surface of the f i tt i ng
port i on B, scortthatet heqieoniés ! igadefiorins Y nghtk fers odt jaghe cpoy itngi thentddeand can
be stab | y delivered. The portion D has substantially the sanme |ength as
the fitting pote¢idmepBfabm theghnner ireropesr vt dochitd centé TepecabovEhist risct ur es
are simlarly applicable to the hard toner container. As showmni n F Il G
17, a f | angerepemdpdrimdde! ever the eakimendooen T emrbhehkongsostaritennef. t he

t ubul ar body between_t he mating Portion and the fitting portion ,
substanti & |y per pendieFEPIREd Bl ahand suat tan podhe™ Wid | Thre dpser idrgerithmay be
hanged on a presg | ected rt i op Fof, e, g. , a paper or plastic box in
order to facil{E5EEEor% %orgtra gorrn. heagyction p '6?1,300[ Raving tHAge E a
| 1 ows the conta., ner to e il acked, w.i th.the toner wi,th i is
nmouth fac i ngcﬁrbst\/\éruasmﬁgf?ﬁla gaflé"e’ ‘E%ﬁﬁ BERsH | F Fi°sé%'?“5dtt?1eewﬁ3? dPoner
contai ner al SOcodey 5nphew dndlitfe devBlodfhe 118 1 SRTSP2ABIPE RERY Tasded w

i th a wi ndow or simlar pressure adjusting neans 3 I ch ‘passes only

ai r therethrough tM\@QBnéh@epivler@N% RYSHSE MHR! c B n&PTR temN &G dant | QY ARd suct
i on systemis used for toner replenishnent, excess air flows out of the

sack 2a viga thenyiyidavsdtem [dlicepel $PWBhaliadd| ©i deorltmesiudtii oh tduags! y 20 sent
into the sack 2a and thereby further stabilizes the discharge and rep | en
i shment of the tonenn tHherddmblined bgstemnatheh theaquicttian poied@ idwpet atddhe
expansi on of the toner container 2 when the container 2 is stored over a
| ong tinme. The itindbw &t tineir atiesthehhgl «ilhdbfotheotenarr ertdet glogdion 46 of
Mor eover, when the toner conta i ner 2 i s packed wi th toner, ai r
the nozzle 11. At the same time, the air pump 10 is operated to send
air into the toner container 2 via an air outlet 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



;321 ns i de the conta i ner 2 adequate | y f | ows out vi athe wi ndow
31 Thi s al | ow the toner contai ner 2 to be eff i ¢ i ent | y packed
wi th toner and protects the conta i ner 2 fromdamge i n a | ow
tenperature env i ronnent. The wi ndow 31 18r pressure adjusting nmeans may be

i npl enented 5 by the conb i nat i on of af i Imfornmed of porous f | uor |
ne-contai ned resi nor si m | ar synthet i ¢ res i n, paper and a th
nnetal fi | m The wi ndow 30 may be provided at any desired position

of the toner container 2 matching with, e.g., the toner replenishing system
and the nmouth fac i ng upward or downward. The pressure ad just i ng neans
i ssi m | ar | y 10 applicable to the hard toner container. Various

nodi fications of the toner container in accordance with the present
invention wllphe dgsesm bad ther ebddlhesysteml  fustl Imle SHOWS oRet OpfIsagoNt @ |
ner i nc | ud i ng a squeezed port i on adjoining a portion of the sack 2a
connected to tBenfiTgUtdd 138 Mimetifall9- 25SHRWYSIH et ONETheC dthnBi M) §ydekwdi Ng a
plurality of squeezed port i ons 53 formed i n the s i de of the sack 2a.
The or each sqiegzednporstaible 28d preeventes tbie del igetyof the toner above it
frombeing transfer red to the nouth 13 and thereby prevents the toner ad
joi ni ng the nout Hihqsomerronprmt#iecriinrﬁycmdainw veitgt’rchpppriesngt rigvgntdapni ve |

y | arge masses of 20 toner. Consequent the toner condu i t 12 and

t oner out 3l tWaUebﬁrdéﬁéﬁttEd fit éﬂ’f%éuhﬂj%ﬂ@f&ﬁéd W'ﬂﬁéhﬁdﬁﬂer-r cpritaiger 20
shows an enve | ope- i %f tone r conta | ner i enented by two f | ex
i bl a mter t%aPp sdeﬁ‘a'(/‘ nd’aéub@f’a?ﬁd i1 '[ellat“"i hE°s§h% abise. torse two

flexible materi al conne ted heat sealin t for the epd 25 for
form ng the téﬁ%fe"dﬁﬁ ‘e s[ys &hd° E'?F t‘H’és ali'ut H%I i it dd iSTR 1RVt oner

. 3:3 outlet. aﬁ%hﬁ r]co aray ot%%?'het I%l %rfn stl:'\i’l gtgort | sno SQaI%rugEd Wi

th a hol a 55 fornd ve'mr o " € sack

2a. Al ter~na | ' forned
on the side ofE?}gMggéfxggﬁéT gqggﬁg?ng%%%ﬁkéﬁmgﬁgﬁﬁlFEQE:%ﬁjgﬁyi

21-2 may e mouBked i 1iNgeARRER aloHer RPdYMb1 S thhenhangitRg BELt @R 15,@ or
the knob 57 held by hand. This prevents the f toner container 2 from

falling down wpeasdrte i av@itiibn 04t tDmeghdrermav el ngdt baw een ukéd d10hE . od Min
addi tion, the hanging portion 56 or the knob 57 facilitates the conveyance
of the toner contlinmio? pébkedthe thondO cdooteimer 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 previously 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



The sack 2a of the toner container 2 may be fornmed of a transparent or
substantially transparent material to allow a person to easily determ ne

t he amount of toner remaining in the container 2 or the tinme for replacing
the container 12. 15 F | G 22 shows a to¥er contai ner 40 i nc | ud i ng

a sack 42 forned by the heat seal i ngof pl ast i cf i | m. FI G 23
shows a toner conta i ner 40 whose sack 42 is forned of paper having sone
degree of hardness and r i gi di ty |l i ke am | k pack. Further, F 1 G

24 shows a toner conta i ner 40 i nc | ud i ng a sack 42 constant | y b i
ased by, e. g. , aspr i ng 20 such that i t tends toro | ( up. Wen the
conta i ner showmmi n F1 G 24 runs out of toner) it rolls up due to its
own resiliency and can be easily collected. F 1 GS. 25-1 and 25-2 show a

nod i f i ed tQR&{ feaRdBf afabx A eSndteMdl.| AL f&0atRRdIRREL i lePNtiRkNRY Of
FIG 15-2. As shown, the toner container 25 40 has a sack provi ded W|th a

rectangul ar bObtammdeanep@ryettmwedewypr@dly|@ﬁet e | Ptk | e tér dpithaiataed by
an ang | a of | ess than 90 degrees re ( at i ve to the sect i on of the

tubu | ar bodyor Thignitlanaetes¢condrathidkepagdr. w i th th i s configuration has
desirabl e volunme efficiency. Wen an i nage form ng apparatus repeats i
mage format i on, w i Thé tbnéheostiinet oficthe ortent i ment s@t i ¢ hkamacitenizedhe
toner conta i ner deforns due to the consunpt i on of the toner and i s apt
to fa i | o funithetythe ¢orgahegrgdoashect omelude Fotansirvél sehargipedtsicbani smhe
present invention uses_means for allow ng the toner container to preserve
its original p(9§P‘ELiS(5’n°5§hPa‘fsea%f BT bFE sePosint Pt PheseniaAgr mwAREher

herei nafter). 1 t he toner container

fical |
i ncl udes positi' b%?‘?&%:‘\?? tr'reé?lsc%%e“stﬁldr‘b%trjﬁgf rﬂj’zél%é’ékalfgt°"|‘?{e°%gei i on
: _
Paper or a Qo oPe AL A AT Bbrnandnhage e ahfe oy PrEi InfRlemna
Structure 50| g, g, i A0 A CHB g B! b HIEL A KW b @ the

pos i t i on preserv i g sho a box-1

confi gurafd on syr Tékléf&dbaﬂ& 8#‘%54&3&14%&&'@0@ ra@Mg Wighiratgl €Re oz @ | Y
i | | ustrat i ve. 25-2 shows a nod i cat 1 on of the pos | t i

on preserv |_ngsrrmawsdb@wnthnugwespaevxo@wyfa@@s.ub&s chiutfter {418 cSEcaces of
the pos i t i on preserv i ng nmeans 48 except for the surface, 20 |abeled

a, for supporting thdBeraudatios eotnl eghlexcdphgfsosténneses edger paréanmnshe | f
desired, the position preserving neans may be inplenented as a sack filled
with air. Al so,tonhe qo$atieondgrseset innfudeeanenraydilsehanginamgetianism e
apparatus i n such a nmanner as to support the fcén ange 25 shown in FIG 17,
t he hangi ng pordosennathbare ite e ardl- Thop iz1why gine 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.



:35 the knob 57 shown in FIG 21-3. Further, the position preserving nmeans
may be i1 nplenented as an adhering nenber fitted on a suitable position of

t he sack and adhered to a.preselected portion of the apparatus. 5 The soft
t oner container supported by the ab¥ve position preserv i ng nmeans may be
transported or stored a | one, depend i ng on the structure of the position
preservi ng_neans. Genera | | y, a toner conta i ner shou | d preferab | y
be packeéd™W F% [FuBetagr &38Y atodrdofit dAersurs lpossidekeivaganse, such a toner
cont ai nefondd eedring fokrio | @Bledery $HOr 6d.QF tE{;&“S‘E’&{éa?QezangfatLe' ows

t he user rteger%gvéntqog reat nunber of copies with a mninumfrequency of
repl acerent . HOWEVET 7 sTRU SVeH I EPE HAERE oht™enRT nserbey peckerh Wil 2h” an
excess | wgehappeprredl deprentelyheamidvadticagssy Oboddi@tbONRbgé@RLENSNLAY
system aofavthe pr nt ci nvept | woul.d be difficult to achieve. 15 W
conduct ed amsaeri%?@ofst%grgi Frgﬂ:tl\égt 5 e er M h&YaRanbiitt WP FORERPLD be

ef fect iPAFES| PYeRfFEReFePATRE LY onerlcosHcR a neasanhetr t he bpami-aBDAt 8bner was
CONbi nedingl édenkhend GReketieRl SIS LAY s hat .Lhe packin
density of .the toner conta ng}? is pr Sﬁﬁﬁiﬁgh @%i \%ggi%hgef‘%% \ﬁé‘gag%etmef‘ ) of
toner paCked I i fresh® tHEr EWGAL EPteing0 WYl thre deagribre ysrechB)caoly t he
cont ai neyrateffhe experi nents showed that when the pack i ng dens i ty was O.
7 g/cm or | ess, toner cou |l d be stab | y replenished froma toner

cont ai ner, whet'Werdjtfeenhasuptoms soter avatlalp Tomeetang thef @bpye t he

cont ai ner onI%r in.a mnimmanount. It should be no‘&e@,t Pa.t t he toner

repl eni sHiURY! &y SPEMmaBE: thé: preeftzdls i fverft SYSHT 'SPaftSerttab | a even
wi th other pack i ng.dens.,i t i_es, i,. e. the . .. 36 ck,.i_ng dens i
by of oo Pegrbi S s e B g eflirntss et dl Maieh PR AR e packi ng
density. tggutl Qrebggyh%r tQ.aﬂ% tx\ﬁ@'cgrpcm?q: & $hé n%szléE‘tha%rEP)ta D EYS ronment
over a long perio ofr1 tinme, 1t is apt to formmsses. To determne the 5
cause of fdist@ecurrence, we conducted two different series of exper i
ments, as fo 1 1 ows. Experinment 1 There were prepared a cylindrical,

col umar gl ass Botikl esdwiti 80 witdi anetteheOfr8Be®i shithg asviekghdf ake 135 rtm and
a capacity of 10 250 cc and including a nouth, and three cubic, soft

cont ai nergresept énesrttddn liyraf GBe de | indriyipalssddecté bl eseshmschesmednsdidyi ng of po |
yethy | ene and ny | on. To produce each soft conta i net, a sack formed by
wel di ng t&eraboi\desirsestataddear liegi d Thout B Reefrbtr! af by fsde of thGPE yet hy |
ene and hav i ng a d i aneter of 14 mmwere we | ded together. 15 Each soft
conta i nEPREET SHURFIHINERAWAIL AT oe tuhuae brE¥ 260 sé 1 g, The

bot t | d sqft t aj h. ked, i |t t
ek e T R ARy NS e D

envi r onmefAt%? :

having a el tbyelocd A IRl §ngnBPldng thefby, indr LAAY SlaLiodemperature of

about 89. e bott a and soft conta I nets eac were then seal ed by

caps. Spe¢Liidk@l!Yonedl £o idtsiider eachns oddntePiltrahR@IbabREs S Utkedodyr vacuum of
150 nmmHg by use of a nozzle having a | ength of 60 mmand a d i anmeter of 5

nMm The n@3z@tdmifatesS the NihslidenEtrel dppadatdB0 neshbcésddatte fwdrhetheof porous
stainless steel. After each soft conta i net had been adjusted to a des i
red pack ipregerdeisveintign byhe mat28g poctidn o priovidedasidea heabdnbym a cap. The
pack i ng dens i ty of the conta i net

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



37 was determ ned by dividing the amount of toner (g) by the volune of the
container closed by a cap. To determ ne the volune of the conta i ner sea |
ed wi th a cap, the conta i ner was sunkzii n water, and the resul t i ng
change i nthe | eve | of the surface of the water was neasured. 5 By the

above procedure, the glass bottle (sanple a) with a pack i ng dens i ty of
0. 4, one soft conta i ner (sanp J a b) wi th a pack i ng dens i ty of O.

4, another soft conta i ner (sanp | ac) wi th a pack i ng dens i ty of O.
54 and another soft conta i ner (sanp | a a) wi th a pack i ng density of
0. 67 were prepared. How the toner coheres when stored at 10 a tenperature
of 50C was determned with each of the four sanples a-d To determ ne a

d f coh 149 45 ~ c .mpeta_| h
Ctacked. 2.9 of % nsrsvvtagmﬁn TR AESH BRE DS S ThPOLA He mesh

stack for 30 sggqcn Im,;\absure }hﬁhirgQHthsoz?T Qhrereeglné%@ner %FetSO The

anounts of resrdual oner by 2 °f ected

constant, and tc?r? Jl%t fn Qth oF'IQ@l@um: esﬁ h%e eﬁé‘cﬂanq srh 5@9 e Qg}"é;rtg%dt o the

tota | anpbunt of toner was determ’' ne e degree copes 1 on (6)

FI'G 26 p | otg JEHlenQ%reeS%ﬂfdeQQﬂQﬁ é tQ:BuP'aert @Emotﬂﬁg by the above
procedure. As shown, the sanples b-d, e., soft containers cause 20 the

degree of scopes i onThe tQEI&ﬂgen{adt ér{hahcawg\/\lnéch'fah%wrﬁlgaé debor ftHag mhpeat |
on of storage. By contrast, the glass bottle or sanple a causes its toner
to cohere in aspéoirflicpéhy @d e bks@npandn makesitt e areasggdenmnthe topoiss | b |
e. The soft conta i ners were found toon |l y s | i ght I y expand during
storage. , 25 bo@g Experi ment 2 There were prepared three gl ass bottles
identical wth the g ass bott i a of Exper i nment 1 and three soft conta
i ner s i dent i caThewllasth: merEbesof tspeard Anridestubli | &x pedy menthelabofiee

gl ass bottles and soft 5 conta i nets each were packed wi th 100 g of
toner to a pacl’i"eF hary sidias beanydeserobed With Kefergnee ﬁ‘ﬁtFHgd Aas |*PP E)&ﬁ%fr'lcnent

1. Thereafter, the sa es e d W i

nds of satfp I é“§"‘9@'r ﬁ% 'ﬁgﬁefaﬁ’at’gﬁﬁérgqrﬁ‘% of" §éasﬁ§ 3 r]l"’l \cﬁﬁer to
deterni ne the cohes I on. 348t es 9l 10neL, Jhe o eStPntta%t msce PLE s
nmeasur ed by penetratl 8n e(f’ as’ prescri hed %y IF8 ?faBanese ¥ ntiu {r?all

St andards) K-223Q07pd +§-caul¥ HOPhelr 19 lé‘al’peeﬂo ! a1k (RePh&S Be ImaBE R

anount of toner after storage so as to determi ne the L%egree of penetrat i
on. The un i t fREmRRNGIFRhahe @R difi AlrSOdeESGUbRRdoDYe .S Ks 28P GpoRgs I | Er
val ue indicates a | ower degree of penetration. 15 FIG 27 plots the resul ts
of experinments =cpathrdbechat al higet wdgdae adridl Bavdhg H@h ddmsiFt(G.i s2drefashierd sks
and dots correspond to the glass bottles and soft containers, respectively.
As for the g | iasgdeottb incesysettrearonstal aisacrigre ¢ | anyi omertbee v th, apse of 40
hour s s i nce the start of the exper i nment and coheres far nore not i
ceab | y than ttHRefczzdestored in the soft containers in 120 hours. This

tendency was al so found_at the terrperatures of 40C and 45C. As stated
above, when a gl ass bé&tkiG% ‘ba*é'keeﬁ'% £ lpsttomEpmRaTdf wasH od thved 1 6t 8P24 148 a

hi gh t t th h fot i
mes T s 1 o o8t s Py gt b A 208 1= £rgtad ey uIAE B s |
bott | a expandl ‘gﬁ E:ase e elasscef‘c(?n mggnﬁﬁ&ﬁtd re’fﬁ %ggtﬁorgﬁe%%rde‘t 9??' de

the bottle rises cause ~~"1 nner periphery o eis |np enent ed
by a har dggrat erji@lr 304 i Bﬁmptofa%é)rt*abéﬂﬁ BEBANS WherP s e C Pl Snalde NGF tr{]ﬂghwner
to cohere. Th i s may occur even w I a soft toner conta i ner en |

expands due to {|RRPEratptn@e ¥hlicl¥Yabpt tOMakOthe 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,



5 the maxi mum capacity that cannot be absorbed by flexibility. In |light of
t he above, the sack of the soft toner container may be prov i ded wi th
the prev i ous | y stated pressure ad just i ng neans. Apart fromthis kind
of counterneasure, we experinentally detérm ned conditions capabl e of
causing a m nimum of toner stored in the soft 10 container to cohere
despite tenperature el evation. Assune that the soft toner container has a
maxi num capacity Cmax, that the toner packed i n the conta i ner occup i es
a capac i ty of Ctoner after sea |l i ng, and that a i r occup i es a capac
i ty Cai r i nthe sea | ed conta i ner. Then, the above occurrence was
successful ly obviated when the toner 15 container was packed with the toner
in the following condition: (Cmax) - { (Coner) + (Cai r) } >0. 1 x (Ca i
ry (1) 1 ti sgo e notzdd. tﬂh@ttitghe qraxac¢t goimrcapacerhdryisofalshesdrgne r 20
conta i ner refer s to a capac i ty wh i ch the conta i ner has when
expanded to it sexl fhmesntaineTRef Qaperieny ing thihdonamérom berkdnaer Evam be
easily measured in terns of a chang’e in the amount of water in which the
conta i ner i $hesuHie ncFﬁéﬁ-céaeexampty WA insetied iintp theelipty otedhe efastéct o t he
sum of - t he capac i present between toner part i c | es packed i
n 25 the cont ai”‘ﬁ@reraﬁé tT‘fee \ﬂ?f"ﬁ?fe 0 'ﬁs’é"pf‘a?cé Eherentast tUfePYt sarybgent .

40 This ¢ paC|t is.calcul ate cting the ca C|ty occupi ed by the
toner frofthe® %‘trél'”%%?gﬂ?‘?'ng Stlﬁ al 8(? co%'itfeal”ﬁe € The capamty

occupi ed by the toneke% rqg %'{’;lﬁﬁfd‘HM %a/ ﬁgtht avvelgh mth i f‘ij“eger by

the true speC|f| Cc graV| oner ove rela

may be regarde@.eﬁt@o@n%nzofnerem&ﬁga&ehr&mef hev¥al Ltﬁ&'o%@ngig BEgpgure in
the toner container ascribable to tenperature elevation. Specitically, the

variation of pressiurensdyd ot ieftive th@&ﬁg@@%nta&abnmar@lhﬁ feBRariahm, i at |
on of tenperature in the toner container are derived fromthe rule of PV T
= constant 10 wheferably, Vthad ITt$ agpaelild ainye AaRQt eachr &5l £, av ngn®, 8 and
absol ute tenperature. The glass bottles used in the previously described
experi mernils ar efcéhsdegeeed t dnbéhiongohdita osystiemeilasvilti abmvo! 20eeVbrly
constant. Assune that a hernetically seal ed glass bottle has a constant

vol ume, and t hatesses thempeszdeurleowmrdtipr essireec iapemﬂﬁenespécttﬁevredzycleoc and

P1 at the tinme of packing and 50C and P2 (nmax i i me of

st orage. Then, aﬂﬁétberm guersanaﬁeseaueht poryichf ﬁﬂwmthefumb% otﬁdémgé i f

t he rraxirmmte ean mu ressure ar nd P3,, then there ho
| ds an squat ?’B ?’ff/eP ‘tf)gbg S‘?“@%éﬁ‘ﬁé?ﬁ?ﬁ?%‘“érld’&%ﬂ“ on

causes a i r i 1 de Fgoges[%pner conta i ner 20 to conpress the toner ; the
pressure r i sesB 10 B0C. Presunab | y, therefore, the toner i s

caused tojgohere by R % ﬁp@f% CaflaBMEALd Ol A4 PHEGHY & & Ml ON

t
ascri babl e t hereto. & Q-he ot han the soft toner containers are
considered to laegpéwoscomaglaye} %gylaa whitch M QRS W i@ clmfe? e FONIt QiMFacErassure

251 ns i de the toner conta i ner effects the toner ex i st i ngi n the
conta i ner 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.
| 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



A 41 nost when tenperature i s 50C, as determ ned by the prey i ous | vy
stated exper i nents. Therefore, i f tenperature i s 20C at the t i nme of
pack i ng and 50C (max i nunm) at the t i me of storage, then the toner can
be prevented from cohering when pressure %h the container remains 5
constant over the tenperature difference of 30C. Specifically, assum ng
that pressure Pi ns i de the toner conta i ner i s constant, and that
tenperature and vol une are respectively 20C and V1 at the time of pack i ng
and 50C and V2 (nmax i mum at the t i ne of storage, then there holds an
equation of V2/V1 = 1.102. It follows that if the volune 10 of the
container where air is absent is about 1/10 tinmes the volune of air
existing in the container, then pressure elevation ascribable to
tenperature el eyaidide wias e4cH BEhdieNCAssQhie MRt REE oI dc iRV AL S st duFtt oner
fromcoher i ng. Therefore, the val ue of 0. 1 i nc | uded i n the
relation (1) rehérenptoed/dld.tolbhé-ubheiptibd ofasheexpasr. meTheal | yheded b ned
that the present invention was closely related to the | owtenperature
fixing abilityobfthedeeer thrtainer Heber daneerndibendserutatihectrarnot @thssi ttsof
toner. For exanple, assune toner having a flow start tenperature at which
the toner meltSowevesof tensiirspersmerbie @gaa‘bmtneabm cptehes seefertonet g 20 |
ow tenperature f | x i ng abi I i ty. The degree of cohes i on of th i s k
i nd of toher WREI F&RBAY 't%’“él%i)éﬁa %ﬁ?tf:ﬁ"e“'lg ﬁﬁg‘é“ﬁ toesner cont ai ner nore

t han t he degree of c ﬁ &n of ot her %oner and cohergs nor e easi,| By
contrast, toner hav i _f1 shels angrber einget Biuran b a5 b iSRSy
depended on the k| d of nt ai, ner I|ttle i3, di ference
presumabl y rel &t 3spt om?'?]beerf ac Ubf"ﬁ?{ E?%' far ShaPh' Ff%g\zv tgﬂrpé?\éet arf 2’0”?%‘“?
fixing abilitycolgsesg ”9651)e@ﬁér1eyn£ a0 Oﬂ{}egh&ﬁ@@ . $50nst 218k F%ﬂ%ﬁebﬂ ner

of the present 1 'nvent i on’may store any t oner app

to an a | ectrqpbet oghaphhulaf d1aSRAEmEMIdF 31 nRECLRES belwlen the elastic
one-ingredient type or a two-ingredient type toner which is magnet i c or

nonmagnet 14 C. mEhBed,ON@be N6l i tAE, téherJout | et Y8E€N&nHERad a1 hopel YESt er
resin or sim lar binder resin and a coloring agent with or w thout the
addition of a chaegeingont ribke digentiandn aihhiel thddndaziesll As ingeried into
one-ingredient type magnetic toner, a ferrite- or magnetite-based magnetic
materi al is addindi osvmivey faddedhe Fbulénulbbdnl ofhe made Floff rewtsi am,iamdteckDt oner,
cyan toner, nmgenta toner and r)1/el | ow toner each are stored in a particul ar
toner contai ners!ighklwispel st harh the b ametmit B2 Ry $ha@zehee 'dnount of toner

to be stored in each ntalner re _suitabl deSt d.in matching relation
to the kind of an imaY@k? ?E)rdcbssénsef)r(‘lég ‘BH%rt Ry SRR %5I2ack t oner

or col or n e in red| nt t ton I.6anno sfactor elop a
at ent 5ﬁﬁlge | T i ﬁrac b Sy? astie me"\tb 0351 c]fn It #Aey agg\yof t he

deve' opi ng SeCtHqu Fm%eweaéa Qhe |£§§eﬁehénoﬂ%§s§@fyfrhﬁ ' §o&%|’lﬁ Ritpt oRer

t heref ore shoul rably have a true specific gravity ranging from 1.55
to 1.75. A two- él%gli:%jlmémﬁert yPe rtoNngks sh@ldeprieterahl have & truanspecific
gravity of 1.1 to 1.3. Wen,toner with the above true specific gravity is
packed in the twHeartHeondxle Ners eémdviee MoMIBBttohe N\¢OAtaiinedr?, thetarnuadpri d f
y Si nksi nthe contai ner wi thami ni mmof ai r ex i st i ng
the r a i n. Thelassismeness$lremdvey theduwnes dbhesndapmitm wdzztibd 1conkai ner
and therefore the size of the container. Toner applicable to the toner

cont ai ner 20f t heleanestdwet ndzzdeelrt |Tmnek%$§'awb¢r @ﬁealwe&‘epaistthp ozl s i

ze of 4. 0 amto 12. 0O a m preferab | y 50 9 ~c m Part i c
| as i zes | eks tAar wsutycontamaatiap éﬁqrhba‘?a'lﬁo'@ﬂ tb‘? SBPnRenas | terhge

transferring anc{_oecl ean step 4:3 follow ng devel opnent. Partic;~ sizes
greater than 12t é!°ﬁ"r(ﬁogl d'srrﬁ )é'éltteddl fficult to maintain the resolution of

an imge high. For h #IC? %ﬂe{/\/ ‘wv&s BP ifasff’eilm CO@'Flt h?a’yf%nl in n%lgf?%ﬂgpart

i cl es s i ze of ton a m or ess

Speci fic partichg, St 26 diSidh by fonso ol &&@%nnape'na%a?'dﬁfa@aem pEeFSRt

i nvention are as I'n 't nean Icle size o

um the nygber %anf Itvﬁl RAEEH ! 8% pr{] 4 ﬂ; lﬂ@lgrofb@}lupvg|'a§tﬂc8m§mk9er0f26t hernt ot al

nunber of "particles t he wei ght



rough part i ¢ 1 es of 7. O a mor above i s 1. 5 96 of the tots |I anount.

| n 10 toner wi th avo | une nean part i cl asi ze of 9. 0 ~r m the
nunber of f i ne part i ¢ | es of 4. 0 ~t,mor be |l owi s 15 fo of the
tota | nunber of part i c |l eswhi 1 a tHe we | ght of rough part i c | es
of 7. 0 ,u mor above i s 2. 0 ~o of the total weight. The nunber of
particles and wei ght nmean particle size were neasured by using Coulter TA-2
avai l able from Coulter. 15 A method of packing the toner container of the
present invention with toner will be described hereinafter. The nethod may
bas i cal | y be any one of convent i ona | nethods i nc I ud i ng one
taught i n Japanese Patent Laid-Qpen Publication No. 8-334968 and will be
br i ef | y descr i bed wi th reference to F1 G 28. As shown, a toner 20
pack i ng tubeebdstandnemben 26 iis Secied woth tfebe B2tar @srieldpettatiedve Whey |
nserted into two through bores fornmed in a nmenber 61. The nenber 61 with
the tubes 61 ahble 6dahbisc mewbherf 26 ist Bermednwitthetinset or 18rofs |1 e 2€odertheont a |
ner. Subsequently, a hopper 63 included in a toner packing machine and a
suction punp 63! Hre28thAEt el toor t39ea1UIBEP. 63 &andtB2ho keeshdbeinp@eye 145 | n
thi scondi t i on, the se i on punp, 64 i operated tq pack t t oner
44 cont ai ner w'Pen thHePOZHy Tk rf@sg’l"?Edodf‘t?)fﬁ"Fh&%nfaﬁ‘Wér“ewih ?fﬁ*s
suction pynp 64, it is.possiple.to ab nd depsel y, pack the contai ner
wth toned i ¢ fugesehy, L SERb I st RhE taheBRd G5 HuPoSre e cnse of the
hard toner contai ner,_t o] f romat h . S | Q. ] r ex
st i ngi n the cont ésiﬂﬁg&'nﬂil% flgguhcl% ?ﬁevgpf%egi'?g gtgsa ltf)tra vvg('a%”{gOner

part i c | es aad mgﬁ%\éerﬁgcﬁe N85 A FRRed wilth adhoteid2DK nhy ¥k 2 Hibfedess apt
to increase the packing tine and contamnate the toner. The soft toner

contai ner is fipaessdanoen thas thE QBhIR DeFadhzes it d65-asubmeantinadl ys evedat ed
bef ore packing. Mreover, even when the 10 toner dropping fromthe hopper

63 stops the inbethek|adis cShdniber 02 Wi tORha denfier ,ofprEsidle 3ean degmip | |
ed to the toner vi athef | ex i b1l a sack so as to | oosen the toner. |
t fol | tiw thathwthe céntartdfe thartwneontud!et Méri.nedbss sactbe easi lat ddrire t |
me of pack i ng, the soft conta i ner can be packed wi th a Buff i c i ent
amount of t onebyw$inghautwoanidesiuadhesivn tapen dhy odwed2 may thigeadhemed to
cont ai ner packed with the toner is sealed by sone nethod, as stated
earlier. Exanpl¥é &ttirasusiecent thavelistom maieersped decrysepthr pblte #87faf ter
al though they do not | i, mi t the esent i nvent L on at a.l | .

Bl o 3 pert AnE BPRse® LARHE MEEPh 2B Entos G Thrpbofeg aasBie member

repl eni shi ng sxﬁgen1of t he gﬁggﬁﬂt inxegggqn and _the hard toner container

i ncluding the rouf h° ;)r‘roécv??j'@ W ththe t | ght h(e:lorntcge *'énhanci ng nmechani sm

Exanpl e 1,proves thatg|wgenan ayry p@%dﬂflﬁ%i " 33?%%%—5%%3ﬁ drdw UABERE 2,

the resulting streamof air actually delivers toner to a destination, and
that when the paeking: deSklyatdan @k {hRe: iGRBLBh RN drhale ihglieehhn m. | €8s, the

amount of residual toner

‘ shown, the elastic member 26 is implemented by a packing in the form
of a plate or a sheet having any desired width a. The elastic member
26 is affixed to the inner periphery of the tubular body 13, as shown
20 in FIGS. 12-1 and 12-2, or to the outer periphery of the same, as shown
in FIGS. 13-1 and 13-2. If desired, a plurality of elastic members

26 may be fitted on the tubular body 13.
FIGS. 14-1 through 14-3 show another specific configuration

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

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



45 to be left in the container at the end of delivery is particularly smal
. FI1 G 29 shows a spec i f i c arrangenent for execut i ng Exanp | a 1.
As shown, the arrangenent includes the nozzle 11 shown in FIGS. 3-1 5 and
3-2. The toner out | et port i on 16 of t4% nozz | a 11 has an i ns i de
diameter of 6 mm and a thickness of 0.5 mm The air inlet portion 18 is
spaced fromthe toner outlet portion 16 by a gap of 1 mmand has a th i
ckness of 0. 5 m and an outs i de d i aneter of 9 mm The toner condu i t
12 i s formed of EPDMto be f | ex i b1l y deformab I a and prov i ded 10 w
i thani nsi dedi aneter of 7 nm The toner condui t 12 i s a i r-t i
ght | y connected to the end of the toner outlet portion 16. The toner
condui t 12 i s 1, 000 mm 1| ong and prov i ded wi th adi fference i n I
eve | or hei ghbrefeniOthentadeet fiveen! dak$n@ppSsed iefieadls, Fhehotbefigeandtiah t he
toner condu i t 12 i s f i xedi n p | ace above a beaker 66 set on an 15
el ectroni ¢ bal ahoe 66 F(IEA-1216(DO A sheededhameddhaved ftabihe fonemolt&eDpf thee a |

rpunp 10 i s ai r-t i ght y connected to one end of the ai r ' inlet
portion 18 by é;omrexpmae nteul:?e h&s/ﬁhgwranmﬁi& dei-di aineteazzde 5 hmpapesedor ned
of EPDM The a i r ment ed byad| aphragm punmp wi th

af | owrate @ga !L”StSt'Pe lsﬁ??t ﬁ3 (gﬁ @flo"(”t l“éuféGnarf’e)3 dig 1ozzlgpl ) egtensom 20
Shi nnme i E ot, i con ectedtotheal r

| ectr shown,
pump 10 i P ordé t'i?”@() 9“5F”ﬂ°r{e1h[£§af’l°’d'ﬁ'5 n’l't*?é*t’a&a:f3 of A& Gt $BHE THE toner

cont ai ner 2pac t.h toner /is Sltl | ut h, facin dwnvvard
and connected t° e?Jﬁgb n§zA" wiihEd H %é{ém Ebcl?l@ 1@%'3‘115\;"? nf’?Fg'zf

aneter of 14 u r body wi th an i ns i de 25 di arreter of
22 mm and a dg?tnﬁm?'m% %ﬂtt ove he outlet. Uethane 46 sponge forned

with two slits and hayengofeldHeekNeSSe Nl Sé%ameaﬁﬁrnédddfapﬁﬁb%r of | upPndiD 1S

fitted in the nouth and adhered to the inner per i phery of the nouth to p
| ay the ro | &rofodm@rétHangy aepicFCtxfphanc A rékseBmSbe HREMENQtSEhd t'S

i ntersect each other at the center at an angle 5 of about 90 degrees, and
each is 120 M leeRger Shahaahzke 33lbeifsréHumdl ts@dtHattt thet diRet Bleea30MY &irBKs 2 Vi a
t he sponge such that the hol a 15 of theai r i nl et port i on 18 i s
pos i t i oned whenttiee conrtbd ridr i 2. i nEeetédniertocth auberar2bhdys 1&. hatt is
columar conf i gurat i on formed of dense po | yethy | ene and hav i ng a
th i ckness of es@entimhwigh HUtSsﬂqﬂ'emdlthﬁ’bttéP Sbﬁe16§3 rbmfammhaaéfafgrashwtm 210
cc. | n the above cond i t i_s operated to de | i

ver the toner f4GhetRE Yflﬁ’né‘l‘b%éhtbﬁdMer Ti‘etﬂ"W%erbééT(bF‘aB@eu?ﬂﬁ”Fd ighthe de |

[ f th t he ht f d t
{ne buaker 66 WHERABIEACHy FREebatr BIa GOoin Rl Abrepb: QBRLH The 15
th f t to b
noted that® the S Fopdipr 10 age i | hiBPRre T PERTS SR ediast or *1 Zecind

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 inventionwill be described

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



at the intervals of 5 seconds. Mrre specifically, there were prepared five
toner containers 2 respect i vel y hav i ng pack i ng dens i t i es
(g/cm-) of 0. 4, 0. 5, 0. 6, 0. 7, 20 0.8 and 0.9. Toner was introduced
into each container 2 by use of a spd®n v i a a funne | i nserted i nto the
out | et of the conta i ner 2. The anpbunt of toner is adjusted by manually
vibrating the bottomof the container 2 with a netal rod. The above toner
consisted of resin particles containing a 25 nagnetic nmaterial inplenented
by ion oxide and a polarity control 4? agent, and an add i t i ve app | i
ed to the outer surfaces of the part i c | es. Thi s ki nd of toner i s
extens i ve |l y used wi th al aser pr i nter PCLASER SP-10 avail abl e
from R coh Co., Ltd. The experinment described with reference to FIG 29 was

5 conduct e@hefvtsnetrmo%%shn&fznh@ma@s»é% 1LQDEL mE @roif'o 8T S | & pditg ohoner

containers 2 each were shaken ten tines I n eac ori zontal and verti cal

di recti onss@nd gotesm GONRAEtLE; deOvd Ihe5NEZHHeE1 il +HENBo BRIPRY AR Elomr esul t s
proved t hat even when the toner container 2 and bal ance 65 were | ocated at

renot e possEll oMgewoubh 80 has di fefce i @NB@-1 MaV i@y @l maefi mI3DOi dmetet enerieeoul d be
delivered fromthe contai ner 2 to the pos i t i on above the ba | ance 65
v i a the fthanexhé atimamt chemetewnchf ithe bAtEhG513@1tmdigbatsesh when t he
packing density of the toner container 2 exceeds 0.7 g/cn8, the amount of
resi dual t offsyfioyrafien jspoy imitativer Sigaprabonteasiaer the side wHieS ebrs of del i very
increases. |t will therefore be seen that if the p density is 0.7

g/ cn8 or | déametereseaypiat aééY] Bera3chps gt deprstén écP°fB"t’h5¥gdé¢dPUp'|”r$g section

1, FIG 1, .and noun resj du toner can b ed or, practically
Foduced o BemeutTaCIRE T e Fih ul SRR ol Bnd B Sl L T
20 30, the noun Sthe tOﬁglheCrO%lt?ltnoem efar|%pe‘531erri ttg (91 Lgbssot nt| al g_‘cause t hey

ape
are corrpare E}\Atoh éach o n practice he am)unt of “tedrdidl’ toner can

be further Sa@qﬂypﬁqhéfabogegccndquongont ainer 2 is tapered, as stated
previously. This was confirmed by experinments. Exanple 2 is identical in

obj ect with Exanpin@ thneblbntisies  hendreostti NREnD smaANsk S4GET ofed Ype toner

repl eni shi ng system i ncl udi ng 48
vertically or horizontally, as desired, because of the toner
replenishing systemusing an air stream. |In practice, the vertical
position of the container with its mouth facing downward is natural
and most effective from the gravity standpoint. To stably discharge
the toner with an air stream via the mouth facing downward and to
minimize the amount of residual toner to be left in the container,
it is effective to incline the smaller diameter portion 52-1 of the
side wall 52 relative to the section 50-1 of the mouth or tubular
portion 50. This is particularly desirable when the toner container
is soft and easy to slacken. The angle 6 between the smaller
diameter portion 52-1 and the section 50-1 of the mouth 50 should
preferably be, but not |imited to, about 45 degrees to about 90 degrees,
more preferably about 60 degrees to about 90 degrees. In FIG. 15-1,

the angle 8 of the smaller diameter portion 52-1 is the same at both

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



the sect i on punp. FI G 31 shows a spec i f i c arrangenent used to
conduct experinents with Exanple 2. As shown, the suction port of the Mno
punp 30, F 1 G 8, was connected to the end of one toner condu i t of
Exanple 1 while the delivery port off the punp 30 was connected to 5 the

ot her toner condu i t. The beaker 66 was pos i t i oned be | ow the end of

the toner condu i t extend i ng formthe de |I i very port of the punp 30.
The wei ght of toner collected in the beaker 66 was neasured by the a 1
ectron i ¢ ba |l ance 65. The 3 a mf i | ter 26 havi ng a d i aneter of 12

mm was adher edftaboLbhedthotdrens oft dhesidnend @ANdriyle Berswalasr tthen @0essure 10
adj usting neans. As for the rest of the conditions, Exanple 2 is identical
wi t h ExanpHegrkesSpedhe éthercaide. 1 Vt itshes MensofrdnphB0 swels a smédem i ttent |
y dr i ven for 1 second at the i nterval s of 5 seconds ant i | the toner
de | i veryidmednr tAoesti ndeecont have hebe Xogmekbdve Thea ent hre sirsurat! lof res |
dua | toner | eft 15 i n the toner contai ner 2 was 'ca |l cu | ated. The
exper i neaé showed that the combined bl ow and suction type toner

repl eni shing systemwas effective. As FIG 32 indicates, when the packing
density of the tdher® Bﬁf’ﬁ?'né?”?'B%‘E:Fé%t's‘é@'béﬂ' lch"‘1’"@?%5\?8'’“’t‘*ﬂ%‘C’é\“rrt)unt of

dual t h ' ! th
Beamp | a %ﬂgﬁ%%p?r |2 PGB ehe SOFTM oGy BBAPAF I S rhe €6t 1 "t oner

t ai d t kriSh f d of
ggnlalygteLJI P ene anﬁgr ° elt Sgﬁcgtbﬁ ?ytﬁ%at;dfggb“ 'la? Tbh%dég{:%r rrg(rjrrgf go I

yethy 1 engesT, tTeQrk?y Eh@utsféree\rceqfumgm 823Gk M. Wid-deghd 9sidle euier
peri phery of t mouth. 25 F 1 G 33 shows the cub i ¢ shape ‘of the above

sof t toner tGOBéanétéalerthatAtheZ AT RO dhgal T LA LN 3,085 A
rectangu | ar bottoms i zed 1 10 M itudinally and o m Iater’] y and
has its si 88% §Y5& PRethPbyhane a‘“‘rﬁflkel%fpaafl’&gmfwléégr@f& plaet‘at inigito tte
section of mbhen raa@bbtecil'ft% heOReNieaANt Re inaReh rov i
ded wi th a_cap of 5 about 700 cc. %’ﬁ%drttgﬁé?%on atl;ﬂheng}féQQusq

f ol dabl e aff f‘ﬁ% °6h¥%nﬁh?"b}lddé’5FEeVé’r1ﬁ’i ©gl [Fpraed t o zentlatsvely t wogisi des.
Mor e speci fmlaeéi'zlay.,. the sack of the toner container 2 was produced by we | d
i ng the edges of four sheets such that the conta i ner 2 had the expected
cub i ¢ shape. The f i tt i ng port i on of the nouth or 10 tubul ar body
formed of pol yet-hyl ene is-formed with a passage having a d i anmeter of 14
mm The mat i ng port i on of the mouth i s i np | enented as a 10 rtm | ong
bore having an inside dianeter of 22 mm Urethane sponge (EVERLI TE ST
(trade name) a"a”r s%"f‘ r%e&#od&?frﬁe@”?s Cg%l‘ erl VYe d&@t ;sr grgssmrgh i ck po

| yethy | ene terephthal m adher e ereto tted on

the wa | | ohtddagcadbayerbore, by ea tHae- St v@ﬁﬂxeaéj&ﬁéntla\/lﬂyt%cé@@()ON (trade
nanme) ava i | ab |l a fromNi tto Denko Corp. ) . The urethane sponge is 10

mm t hi ck andugtievi sededuédtial Cy riedtedsedhmp® |bavi Ng forditheeddft ®dne22 M. Two
12 mmlong slits are forned in the urethane sponge and intersect each other
at the cent epntatinan ahglebof shbpeitmefdi B@ddegn éesreSins tortbe stent @fners 2
were respectively packed with toner app | i cab | ato al aser pr i nter
PC- LASER SP*h® gppsainear bl ledawitom R i coh Co.

Advantages achievable with the soft tor;er 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



Ltd. to pack i ngdens i t i es of 0. 4, 0. 5, 0. 6, 0. 7, 0. 8 and 0. 9,
respect i ve |l y. The pack i ng dens i ty i s produced by di v i di ng

t he anount ~5 of toner packed in the toney container 2 by the maxi mum

vol une (cc) 50 of the container 2. A high packing density is difficult to
achieve with the soft toner container 2 because vibration cannot be easily
inparted. In light of this, a 3,000 nmesh filter formed of porous stainless
steel was fitted on the end of the nozzle 11 that was 60 5 mm | ong and had
adi ameter of 5 nmm. The toner conta i ner 2 was packed with the toner
whi | e being subjected to vacuum of 150 nmHg via the nozzle 11. This was
effected with the sane arrangenent and nethod as in Exanple 1. The above
exper i nment showed that toner cou |l d be de | i vered even 10 fromthe
soft toner contearispaet of sushaa frese chndined doesutod pes @ shock @hsosgnE | G
341 nd i Gates, when the pack i ng dens i ty exceeded 0. 7, the anount of
res i dua | tomefertial phichefquld fmorpese ¢aeks conta i ner 2 sharp 1 y i
ncreased. The toner container 2 sequentially reduced in size toward the
mout h was successf ul F¥6he6t iadf&abrtye rsedticonehecrrdinst oF hessi emrfiict GRer. 15

Examp | a 4 i s congerned wi th cond i .t i on | wh i, ch the toner i s
stored in the fﬁﬁﬁFgégﬁpdﬁﬁbW“?Ta%ﬁ%g?%%efteaﬁtﬁiﬁﬁgeéLﬁsﬁha?ﬁxg&%ﬁgyl a3
was a | s used i n_.Exa I 4. Toper was | eft i .n a 20C envirpnnent for
100 hour o Sonsetribtor oM alioftidn, TTHE pRE canokharifPed AR 1 Bani e e

container 2 i ntgnégmg?rﬁ&tvhgepgmsn eegg@w,itaoty%%iw%e% ?x%sﬁcgﬂ?{,gggrws!&”

m xture identical material formng the sac r-cont ai ner

2 was wel ded t @of e rbROSIr a8t dredonRling, hend PIURREEIt 2 FoddY Hfer tRneEe t NE
toner outlet. Whether or not the toner container 2 satisfies the previously

stated rel ati ons(ehsyvas tlfispbht N&lex 23 e BRRIALISH < E0RX e A5 14 MAnaCe aRAd h@Ccause
the toner had a true 51 spec i f i c gravi ty of 1. 2, Ctoner was (300 -

1. 2) = 250 ccpr&eerted Wasn defiegnmsoettched ber 46heewi day ddmaggd. evi Thisl yisst at ed
met hod. By substituting such values for the relation (1), there was

obt ai ned.106 708uccgs@50! +t409educel1the OtranspontiGdion 400519 Fhe emboyvetsrmmer
contai ner therefore satisfied the relation After the toner container 2
packed with theovtmeerhadAbasr Poodudingd nHestry( ldayashi evesac B eduot ion
ronnent, the toner was taken out to see the degree of cohesion. The toner
was found to b&eFR¥sS® fFem EYMEsi epptainer is reusable. In addition, we

experimentally confirmed that +the residual toner and other
contaminants could be removed more easily from the flexible toner
15 container than from the hard toner container.

The sack and mouth of the soft toner container should
preferably be produced 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 shoulid preferably be formed of polyethylene or
similar resin and nylon resin or similar resin, respectively., This

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

[Q]
[9;]



Examp | a 5 proves the effect ach i evab | a wi th the t i ght contact
enhanc i ng nechan i smf i tted i n the nouth of the toner conta i ner 2.

Two 15 sanples [,1J and ~I1J of the mechani smwere prepared which were
respectively representative of poor contact and tight contact.
Specifically, in the sanple [I], open cell, ester-based urethane sponge

(EVERL | TEST) hi ghl y perneabl at¥® ai r was f i tted i n the nouth
In the sanple (IFukther,2% flexibie kapelyLl ahene peswpbihalat anf ahtZQisheet
was adhereﬂfﬁto t he above ur et hane sponge, and then the sponge was f i tted
i n the nodfKST THe VAPPT |9SRFGETHEE BY %6@ia 3n ranfbsﬁj’éég $eret Ar SR,
The ur et hangtapsngeci arddtdedity, each of the sanples [ | ] and [ | | ] had a
di aneter of 22 mmand a th i ckness of 10 mm and was forned wi th two 12
mmw de s | its i ntersect i ng each other at the center ?5

per pendi cul arly Wna1eagke @ibBRible méeerm@ hONavE O A deseda QhibxaR, lee 3, F
I G 33, was a | so used i n Exanple 5. The difference is that in Exarrple 5
the 3 ,u m¥iFkessoEhgred fineé s Bl irs br neetineansa2Bitha0i iy @ddrlekit @00 okm12 mm
was adher edid;@ t higAoLLOM o L t QBgE: CO AlRClardS. iR SPONOGZ0 Ve,
affixed 5 to thelg&er?t)uth Py aettwo i ut ghels1 i E1lve t%pe (SOOON%ava i ab |
a fromN i SCESBEY @bmk §1ex1lrh@ ‘Eaéﬁéﬁabdm‘-ddl faty 0 amsemc:lbedaqu h
300 g of toa[h%/ranr:é@@s Sadided Q%t@*va}il xibﬂthl awlfx 1em Bn' é@gssgvel L{:ﬁlln The
toner was de | i vered fromthe toner container 2 by the conbined blow and
suction systlemibior mabeidenetld thavearitangeansden ofpafketpivety was aps‘é}r
used. 10 The QZZed AaldolRS che ASH bEG ducht Oud RR1EODSS GOMA chnfer V |

the s I i |sa12 o? t he spongé 30 duch that ?IFI I% P' &?5 of teﬂet a?,fr% |nIet
portion 18 Tes §965i tresrededntather cohtidien@regentSudnyeghéen vy aﬂvpnw‘as seqt

for 1 secondyh i shep 4.0 P HER: A5 brka V%a&'gfel]y %%ﬁoggmov-ggg ect:&c%| ng
anmount of toner delivered fromthe toner contal ner was rreas{l e

el ectroni c trdekher: FRGSIn35iands 3prefengbiei vel ympl@tenéxryélr&l rhenwﬁmpléxu I
is obta i n@iké@d'ckndléy%an@p l ?S [tﬂréhd@@deL Agehekt o£ Eh;é£t1g§ 3§o@nd
36, the ord i nate i nd i cates he anount of %oner I vered for a un i
t dr i ve t¥He GRTPPRS p@EFD LAATY Ehehepebise §§athmﬁ8@ést é§°‘%1r¢epg§ﬁﬁﬁﬁb1®f be
residual topgmmels gfta Ire@amf‘elnfoe@fckc0@1éxllbleeﬁate’ésialfl G 35i ndi Gates,
the toner 20 delivery fromthe sanple [I] for a second is sonetines zero
and not stab | a and | eaves about 3. 5g of toner there i n at the end. On
the other hand, age Rldex 36 f&%ﬁ%&% ahhépérg.'ﬂ%rtb %rﬁQHSEﬁé‘trdoﬁtHeié \er ed
fromthe sarrple[ll) by about 0.6 g for second and left little at the end
(subst ant i af+§+Fer o dTPar@ro%eAsthFI Gacks |¢1d|‘Péa%’@slth hef t BhetesdePTSREF$Af r om

the sanpl e pliorenand dWtd-cRaD! prebdiifSa2RHLAWRESHA HiRaka afpult 5Of H.gper
to be left in the toner container. By contrast, as FIG 36 indi cates t he

toner de | Fe¥EMg frdhYmativedy | vaer the) flexindegpatenial ihPedsaEed oM n

i mum of tOHeE_:;rB@p bet | plisdikst he tRARIesPNRIKNGay |02 thensanBl e ckttusibhe
open cel | onge 20 failed to enhance tight contact between the nozzle 11

and the toné‘?DP -a iTtnéPeuld ke meted GRdh thfe 06t SOPSheCNRAS S v &def r om

the nozzl e }isapntiantMBidnOmagSevdda @nkowhbse tLRAr i¥agafiyNE1RiNIRE apor t
i on around the sponge 20. | nthe sanp |l a ( I I ] , the sponge 20 wi th
the f i | nPE)F‘éJxﬁ’eﬁtlg a ¥ FEITONERTEEE i ng and thereby enhanced t i ght
contact 10 between the nozz | a 11 and the toner conta i ner ; the port i

on around the ,
The mouth oxr toner outlet portion wmay be formed of

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

function assigned thereto.



sponge was free fromcontamnation. I n summary, i n accordance wi th the
present i nvent i on, a toner contai ner and a deve | op i ng sect i on
can be f r eel y Lai dout i nani ge form ng apparatus, sav i ng a
(i m ted space ava i | ab | ai n the apparatus. 15 Further, toner can be
stably replenished to the devel oping section at all tinmes and is left in
the toner container on.lyyin a m ninum of anmount. Various nodifications

wi || becone possible for those skilled in the art after receiving the
teachi ngs of the present disclosure 20 wi thout departing fromthe scope

t her eof . 5~ 1 A toner containerfor an el ectrophotographic imge form ng
apparatus, conprising: a sack forned of a flexible material; a toner outl et
for dlscharglng toner; and a mat i ng port i on for al | owi ng sai d
toner out t® rerk shows tEh saee il orepfesweattien afnghe awuth iinaledimat # ng
position; sa i d sack be i ng deformab | a i n accordance wi th an a i r

pressure to t hEREB 9%?5/08 éaiﬂﬂzlat§‘thl1é‘|ge5?rt‘A”t%nerAscéh?“éﬂ néhe g@ténai ned

in claim1 wherein t % ' abqut %? ~.cmto
about 200 ~c rrP%t'mcMa% a8 tHieP swf%ﬁrnérgragt%n 50380 181 9 F ARG ef n
the fl bl t film t

Laimea i o ol aonr r TR 3BT Rl Dot i ot Solrast Frnel M TREIE TS, body
i I d. f d l et t
an opent nd 1 or ReAtheaClih SA0pPRiked uke e SRANGELICD PRSI HARGLONE S 1O

contai ner as ckahmed 1| g #4814 YORNREI fhrd Yoy QdntSdhdl. SaCk adj oi ni ng an
‘end portion of said tubular body extending froman end of said connecting

portion is substantiakl¥eiacal 1@l haoxiag E3HtEbn PRI PheTivgOforabd sORAECt i NY
portion. 6 A toner container as clainmed in claim4 wherein said mating

portion of sai dubwidi ydybegybdesnfapurdistdlbe deparabes fgsreaiey otHean amhiknsi de
di aneter of said connecting portion.
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 portion 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—like cross—section that

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

FIG. 16-3 shows a specific device for aliowing éhe air stream
to easily deliver the toner from the toner container. As shown, the

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

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



7 A toner container as clainmed in claim4 wherein said connecting portion
has a ship-like section. 8 Atoner container as clainmed in claim4 further
conprising a flange extending radially ougward froma position between said
mating portion and said connecting portion substantially in parallel to a
section of said tubular body. A toner container as clainmed in claim4
wherein said mating portion and said connecting portion are separable from
each othe r. 10 A toner container as clained in claim~ further conprising
a bottomand a side wall connecting said bottom and said toner outlet and

i ncl udi ng reduced structure sequentially reduced in size toward said toner
outlet. 11 A toner container as clainmed in claim 10 mherein a surface of sa

i dsi dewal | form @g sa i d reduced structure i ncl i nedre |l
at i ve to a séct¥ dAcoHFY |aattaﬂﬂwparabkfdyt%gheawréﬁ@? eféhe AbBUNE A HEYY ees
to about 90 deqrees. 56 12 A toner container as clained in claim 10

wherein said b ti?rﬁ'??&sﬂfeoﬁ?”eé' asddy gakhers gt the BABt ign T gif c3" pe 3&8b For ni
ng sai ds i de,wa ve to a sect on of

s i d tuba | é’F'b‘b‘?ﬁdby Pecadh ﬁ%:bcgﬁscfé‘ﬁr"g%&t'a"'ylihi\sca@ﬁe're”%’htaélm?r as

claimed in clai riher gonpr pre adj usting nmeans provided on
one of said bogﬁ%ﬁ1 goégld S|gghmgﬁ Qt Kp?Bﬁgﬁgh%ﬁFalnerfor an

el ectrophat ographic i r i 0 of a
flexible 2%ter|al a ?gge;Lg%p%ﬂ%c%B&%e%éﬁggg9ggn §5ﬂgf ogsu%o&ggp
di schar gi ng toqggerQthgngﬁt i ng port i onfor al 1 owi ngsai dtoner
out | et to mate wi th an elongate matter and remain in a nmating position;
sa i d sack be i ng packesnin FGL arera &nshgef oayadadiadly ektaiCOdapsGe Wi th
an air pressure to thereby vary a capacity thereof. 15 A toner container as
claimed in cl aithelgosiltéoriof & tduiudaerboayt bettveers theatadding p6r A dnosrer the
container as clained in claim15 wherein said toner outlet is sealed by a
flat el astic nmefisgingsirzetlidrosemitent el ly mrrdendifcudasic te deofubsidad bedbul ar
body and formed with slits in d i rect i on of th i ckness, sai d a |l ast
i ¢ menbetObe iThegf l#aRe Ferpyils Paamedﬁnearpwﬁ'pﬁ@dyp%ft'@famft $bEl.aR PEBRYy. 17
A toner conta i Rer as c | i m15. further conmer i s

hg a cap for se¥liPAgsti (!P"f‘oHér“GﬁfIE& 'Pac'fabtafS St3gE Y WARtRATRer 3

| d | wh d.a th i f

 one ot an i e FRORLTERn g Dot %*?%Vfgﬁwﬂﬁhe Wofa%'imalch%ﬁ@% body
while the ot heryof, sr{ﬁ.@%evse BAFESHE bR C28nd 20 ER o aR ba

cap, sa i d cap sea t oner hr e

sai d tubul ar bogyth;q“ﬁdtp . COMAnk, NBkoas ¢ | a i ned i n c I ai m1l8
further conpr i s 1 ng a sheet adhered to a section of said tubular body.
20 A tonefscontai ner ﬁésﬁ&,v&i e 16.N18] aheshék 2hidyNed pEuTREY Sl BIY aPOiSidbE ON
preserving nmeans for preserving a position of said sack. 21 A toner

contai ner as clai neidhiilar cha¢snu?@ wHeusting saeghspddli twhorhppesersviandy means

conprises a box-like nmenber surrounding an ent i re per i phery of sa~i d
sack. 22 A tonetherehbwoughnerfhas thelblagwisystigmior rthe domtinedp oy WFbFlectilon t he
toner i s del i vered fromsa i d toner contai ner to a deve | o ng

sect i on of saS¥stgm ifaeed dphitegeaspaleni st apxasise &t r blaws out o 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



23. A toner conta i ner for an a | ectrophotograph i c i nmage form ng
apparatus, conprising: a sack fornmed of a flexible material; a toner outl et
for discharging toner; a mating portion for allowing said toner outlet to
mate with an elongate matter and remain i a mati ng position; and a tight
contact enhanci ng nmechani sm for enhancing tight contact between said mating
portion and the elongate matter; sa i d sack be i ng deformab | a i n
accordance wi th an ai r pressure to thereby vary a capacity thereof. 24.
A toner container as clainmed in claim23, wherein said toner outl et
conprises a tubular body, said tight contact enhanci ng mechani sm bei ng
provi ded on a surface of said tubular body. 25. A toner container as
claimed in claim?23; wherein said nating portion conprises a tubul ar body
and sai d tight ioondeatlie enftanoend adeqats| g lpesicut onadhenyisdbd ubulhde body.
26. A toner container as clainmed in claim23, wherein said nmating portion
conprises a tubllars blodyomardcgdiadnén ghto lworfficti eehhapackedng theicinan andsm pos
i t i oned on an outer per i phery of sai d tubu |l ar body. 2~. A toner
cont ai ner as clraptradsithecloatames 2 fremrdamags &t d |ov ghnparativeeen\emhangitng
mechani sm conpri ses an elastic nenber. 2s. A toner container as clained in
clai m 25, wherein sail@et4igHeY SbrfrartesEntmALi YRS | Ae FRANT 7Y E6nimnlseentgdf | at

SRR oI ML LT A M M 3 NN I

ORI QoW IO SR A SRR ol T U

ConL 1% 25 8 FLLL LD 82 BLFLR A Tb Bk Bl fSEel 2,1 L

in claim 23, whakehihd heed | @XEb! &naBESielal o SIARPLA $S s fsteiS b FdHeMnouth
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 thé sack 2a. The or each squeezed
portion 53 prevents the weight of the toner above it from being
transferred to the mouth 13 and thereby prevents the toner adjoining
the mouth 13 from cohering while stopping relatively large masses of

20 toner. Consequently, the toner conduit 12 and toner outlet are
prevented from being stopped by the toner.

F1G. 20 shows an envelope—|ike toner container implemented by
two flexible materials having substantially the same shape. The two

flexible materials are connected by heat sealing except for the end

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



31. A toner container as clained in claim23, wherein said toner outlet
conprises tubular body including a connecting portion for connecting said
toner outlet to an opening forned in sai d3 sack and said mating portion. 32.
A toner container as clainmed in claim 31, Yherein a wall of sa i d sack ad
joi ni ng an end port i on of sai d tubu |l ar body extend i ng from an
end of said connecting portion is substantially parallel to an outer

peri phery of said connecting portion. 33. A toner container as clainmed in
claim 31, wherein said mating portion of said tubular body has an inside

di anmeter greater than an inside dianmeter of said connecting portion. 34. A
toner container as clained in claim 31, wherein said connecting portion has
a ship-like section. 35, A toner container as clainmed in claim 31, further
conprising a fbahigd. exisenbéwy inadGaldly 1ot @l 4 heng engppeitticorbeéeween sai d
mating portion and said connecting portion substantially in parallel to a
section of sai #ituslide Bougy be Bomes atAtheobrirtonmft thenenvedspet bikeeshckn
claim 31, wherein said nmating portion and said connecting portion are

separ abl e fron@éac%'é’émﬁ’t"’g% As tshasn 'c“oﬁtcal AbTS aS t1oRi e aay rPeclf%l"'ﬂﬂdZB
further coner i Eﬁjtom and a s i de wa . connect i ge a i
bottom and sa P”dthteoﬁbdre glithetsashda- ncmﬁjltﬁﬁerr éﬁf‘tﬁ,aéae"stsf‘%’i dpd! q?tﬂe'ﬂti ally

d d t tl et I
AN A Vﬁ? Vst ot fiea atisy bady i, T8 e pE R ey ba o
reduced struct % %Aobf 54,12%(;364,@%}4@ tggouﬁgg%eﬁ(}eogh off@%bd_LA %rpel;a | ar

body by an ang | out 4 egrees to grees oner

cont ai ner as C'c@hf‘?ﬁhek n2 c#r%hmr;%m,.ngh@m Whé@'t‘l“:eb%&zﬂm @@StoFQWre%a'mﬂ%S
| east one of four s i des form ng sai d s i de belnglncll

ned re | at i wRetdirdiSatbrt. OnnoidoSQ_lén,dtf\éllNdnél_r%’fp@er)éntBB brege khan 90
degrees. 40. A toner container as clained in claim37, further

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.

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

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

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



conprising pressure adjusting neans provided on one of said bottom and said
side wall 41. Atoner contai ner for an a | ectrophotograph i c¢ i nage
form ng apparatus) conprising: a sack fggmed of a flexible material; a
toner out | et i np | enmented by a tubu | ar body for d i schar g i ng
toner; a mat i ng port i onfor al | owi ng sai dtoner out | et to mate
wi th an elongate matter and remain in a mating position; and 6'l a

ti ght contact enhanci ng mechani sm for enhancing tight contact between said
mating portion and the elongate matter, sa i d sack be i ng packed wi th
toner and deformab I a i n accordance with an air pressure to thereby vary
a capacity thereof. 42. A toner container as clained in claim4l, wherein

sai d toner outlﬁ is seal ed. . t oner contalner as clainmed in claim42~,
wherein said t8hdpeseckearsiee é&i BY 28etq af 'eFadher SRerrsEresT ST Ve cover

de of t f d formed with it d
foct T on of {RorueiREsEn §8 the ot %u‘*fa;bso?" ' ot Thed"nhg DetieP g0 an |

nner peri phery tubuyl ar, bod container as clainmed in
claimd42, furt ﬁgrtf|§§¥9trnlo§| has’ de? a)é]Je v°| eng'"i:'a‘:'lncciy’toner outlet. 45. A

t oner cont ai ner as CLVﬁé,pgq gglf_gy \gpg.,_r,_gl Q%Zﬁh'age SGFEW %nqv gnScrew

thread i s forned i n one o outer perlphery

of said tubul arth@ggyt\efahérecsm.eéh@ét merfehﬁ %Hé %&hﬂnéorrtfa@népegmt&n?rq%@d is

formed i nsai dcap, sai d cap sea i ng sa i t oner out I'n

threaded engagesedhe dMnkDmseiod driind @Jneboadw i 48pt Ao tFANERoCRNY RIdI8ENATe
claimed in claim42, further conprising a sheet adhered to the section of a

t ubul ar body. 4HKe tAnéonefocqivaithes pash bdrai thedpi g et dinedtlionf uydshedans
conprising position preserving nmeans for preserving a position of said
sack. 48. A torfer cdntamgehe donet aontd nen © prene4Ve lseswiginghipds poizint i on
preserving means conprises a box-|ike nenber surrounding an
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



REPLACEMENT S~~EE ~ 62 ~ 7 JAN Z~~ entire periphery of said sack. 49 . A
toner contai ner as cl ai medi ncl ai m4l1 where i n the toner i s
de | i vered fromsa i d toner conta i ngg to a dove | op i ng sect i on of
sai dimge formng apparatus by an air stream 50. A toner conta i ner
for an a | ectrophotograph i c i mage form ng apparatus, conprising: a
sack forned of a flexible material; a toner outlet inplenented by a tubular
body for discharging toner; a mat i ng port i onfor al | owi ngsai d
toner out | et to mate wi th an elongate matter and remain in a mating
position; and a tight contact enhanci ng nmechani smfor enhancing tight
contact between said mating portion and the elongate nmatter; sa i d sack be

pr o9str e Lo ¢ fHePcTPR a7y atine by BlRtr odtr Sidter S PRSCHAT tnér sl
by i v i ah”?mrea'assg*) Cbke'a%“tenfa%ecf;%%%ﬁa SRIPE gyt S0 of § SELEEM NET
d toner conta i

A toner contalnéﬂ ég‘gﬁa%W%éggn 5F nggﬁgsm%é%érhsigg géﬁéfnghgﬁe%ﬁf: >
seal ed. 52. At égggguﬁpntalner as clainmed in claimb51, wherein said toner

outlet is seal y a flat elastic nenber sized to cover an inside of a

section of said tubutr sBedytsHad ESNtEBHeM dUppSHiddS byNtkk iaboe€t pdsi@io®df th i
ckness, sai dal ast i ¢ nenber be i ng adhered to an i nner g3

Ei“ PL‘?: %e?f SHed et Wing danBdy. be5G-andpbiatrerorcoittral e bna sdedeal imeglon thel ai m
, 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 evenwith other backing densities, i.e., the



conprising a cap for sealing said toner outlet. 54,. A toner container as
clainmed in claimb53, wherein one of a screw and a screw thread is forned 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 forned in said cap, said cap
sealing said toner outlet in threaded enggenent with said tubul ar body.
55~ A toner container as clained in claimb51, further conprising a sheet
adhered to the section of said tubular body. 56. A toner container as
claimed in claim @0, further conprising position preserving neans for
preserving a position of said sack. 57. Atoner contai ner as c |l ai ned
i ncl ai mb56, where i n sai d position preserving neans conprises a
box-1i ke nmenber surrounding an entire periphery of said sack. 58. A toner
container as clainmed in claimb50, wherein the toner i s de | i vered from
sa i d toner c@R&Ridg de¥sitP ol TIGVE ch® bl dNeE SEGE déd @8 Ak npdk Aek MBAA e

form ng apparatus by an air stream 59. A toner container for an

el ect rophot ogr apbkihg dagdtf,or m ng apparatus, conprising: a sack fornmed of a
flexible material; a toner out | et i np | enented by a tubu I ar body for
d i schar g i ng tonén;tha ather ihand) et tdneon sf l@ftatla hotDwnyiregmatt dved t oner
out | et to mate wi th REPLACEMENT S~IEET O 7 JAN ?~ an el ongate

mat t er, and ren®i hongnpar nat pHg ipesiitti on;apanth dotn ghtsoont betdetervanei thg
mechani sm for enhancing tight contact between said mating portion and the
el ongat e riat t ercause ¢f dthdackepErrenery praclieendugtedt tvq ohdfeatd def ovedf | a |
n accordance with an air pressure to thereby vary a capacity thereof;
wher ei n assuni FFPEHEENES @st bBAEPY¥8ont ai ner is packed with toner, that sa
d-toner conta i ner.ha% max i mumcapac i ty Cmax, and that sa i d toner
conta i ner padRBEUENER'the toner and sea | ed has a capac i ty Ctoner +
e Coner  AndpgPh S BPELIEA' | BNALPIA CABBEIY, OFRIR. B Y. Lhe

toner and a capacity occu ( , Sard toner tonfainer Ts pacﬁed W t h
the toner to Sa};a'vfﬂfué/ aadfﬁllleaﬁtslfod?: 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 4 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 normal
temperature environment, with 100 g of color toner available from
Ricoh Co., Ltd. having a relatively low melting point, i.e., a flow
start temperature of about 89°. The bottle and soft containers each

20 were then sealed by caps. Specifically, air inside each soft
container was sucked by vacuum of 150 mmHg by use of a nozzle having
a length of 60 mm and a diameter of 5 mm. T'he nozzle was implemented
by a 300 mesh filter formed of porous stainless steel. After each
soft container had been adjusted to a desired packing density by the

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



(Crex) - ( (Ctoner) + (Cai r) } >0. 1 x (Cai r) 60. Atoner container as
claimed in claim59, wherein assum ng that said toner container is packed
with the toner to a packing density determ ned by dividing a weight (g) of
the toner by a capac i ty (cm) of sa i d3toner conta i ner, sa i d pack i
ng dens i ty i s 0. 7 g/cnB or less) 61. A toner container as clained in
claimb59, wherein said toner outlet is sealed. 62. A toner container as
claimed in claim6l, wherein said toner outlet is sealed by a flat elastic
menber sized to cover an inside of a section of said tubular body and
formed with slits indi rect i on of thi ckness, sai dal ast i c
menber be i ng adhered to an i nner s' S periphery of said tubul ar body.
63. A toner container as clained in claim®6l, further conprising a cap for
sealing said toner,qutlet. 64..A t.oner container as clai in claim®63,
wher ei n one of wﬁssdce?tgwm?a Ry iy 'ecf/(/"?hﬁh«?aﬂ“‘i@tf?i{ HRP ﬁga)oggq“gf’ W PR e
periphery and qn. oyl el RET IABSLY @f Sald tupyl ah.body WAL! &, e of har. of
the screw and the screw thread 1 s fornmed i h sa | cap, sa | d cap sea |

I ng said tonelulilfl ddiLoueRIetBN9aQeRRn | Wl fSaldk fHRM AT hady. 65. A
toner contai ner as cl ail nedi ncl ali mél, further conprising a

sheet adhered Fr@s&hﬁ(?%Tahé’@i@fch§%@lt&#3’e%@£urﬁgg¥of €Re WAt drOPAIMLRDE & Ner as
claimed in claim59, further conprising position preserving neans for

preserving a positi oByoths ablys arkeedife, AHORELsCOFERINEEamFe ChalMEE o N
claim 66, wherein said position preserving neans conprises a box-1like
menber surroundiaBgimndendityeofperd, phed Yot comiad neadkamB&. H)Aw g rpacRiMgai ner
as clainmed in claim59, wherein the toner i s de | i vered fromsa i d
toner conta i mensity @fdéve lanophdr ngfsemintairem dfanpdedo)i wiage 4 gank ng
apparatus by an air stream 69. In a nethod of packing toner, in a toner
cont ai ner i nc dengiity ofi @ 84 sadierosheredotl cantaineexspmyl el dawhlt arpackend  and
a toner out | et and deformab | a i n accordance wi th an a i r pressure
to thereby varyeastRhet G 87 et péyreearedsa Howgtheohrner cepieses whet storedmicked w
i th the ner w, th said sack reduged in capagit eforehand. 70. A
et hod s 01 ai ribd TRPTARAl noGost G AR G GAEH SRR of the Tour samples
ad To determine a degree of cohesion, 148 um 74 um and 45 u
m metal meshes were stacked. 2 g of toner was put on the 148 m mesh
and passed through the mesh stack for 30 seconds to measure the amounts
of coherecf toner left. The amounts of residual toner each were
15 multiplied by a preselected constant, and the ratio of the sum of the
resufting products to the total amount of toner was determined to be
the degree of cohesion (%).
FIG. 26 plots the degrees of cohesion determined by the above
procedure, As shown, the samples b~d | e., soft containers cause
20 the degree of cohesion to change little without regard to the duration
of storage. By contrast, the glass bottle or sample a causes its
toner to cohere in a short period of time and makes the measurement

impossible. The soft containers were found to only slightly expand

during storage.



packed with the toner with air being sucked out of said toner container.
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pressure inside the bottle rises because ths inner periphery of the

bottle is implemented by a hard material and cannot absorb the

expansion, causing the toner to cohere. This may occur even with a

soft toner container when it expands due to temperature elevation to
5 the maximum capacity that cannot be absorbed by flexibility.

In light of the above, the sack of the soft toner container
may be provided with the previous!y stated pressure adjusting means.
Apart from this kind of countermeasure, we experimentaliy 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
easily measured in terms of a change in the amount of water in which

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

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

25 the container and the volume of a space where the toner is absent.
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This capacity is calculated by subtracting the capacity occupied by
the toner from the total capacity of the sealed container. The
capacity occupied by the toner is calculated by dividing the weight
of the toner by the true specific gravity of the toner.

5 In the above relation (1), 0.1 may be regarded as a margin of
a space against the variation of pressure in the toner container
ascribable to temperature elevation. Specifically, the variation of
pressure and that of volume ascribable to the 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 hottles used in the previously described
exper iments are considered to belong to a system in which volume V
is constant. Assume that a hermetically sealed glass bottle has a
constant volume, and that +the temperature and pressure are

15 respectively 20°C and P1 at the time of packing and 50°C and P2
(maximum) at the time of storage. Then, there holds an equation of
P2/P1 = 1.102. Likewise, if the maximum temperature and maximum
pressure are 40°C and P3, then there holds an equation of P3/P1 =1, 068.
That is, temperature elevation causes air inside the toner container

20 to compress the toner; the pressure rises by 10% at 50°C. Presumably,
therefore, the toner is caused to cohere by both of temperature
elevation and pressure elevation ascribable thereto. |

On the other hand, the soft toner containers are considered
to belong to a system in which pressure P is constant. Pressure

25 inside the toner container effects the toner existing in the container
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experiments. Therefore, if temperature is 20°C at the time of packing
and 50°C (maximum) at the time of storage, then the toner can be
prevented from cohering when pressure in the container remains

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

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

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

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

depended on the kind of a toner container |ittle. This difference

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



Y109%8& ()-+,,-F----2zXJ<C! 10.10bb 10bb! @' 10%bé& ()-! @' 10%66& ()-! O-
"10%IbJb& ()-s!L- "10%b& ()-s

+10%8& ()----.b...</uS4CYM 10%& ()-!10%<& ()- 10%& () -

10%<& () - 10%<& ()-s10%& ()- 10bb<//p0e31>11dB4CYM !i &$! 10%<<& ()- @
Y'I 109%<& ()- 9! 10%& ()-!10%& ()- mLO%& ()-L10%& () - 122+3p3394aB4CYM Y
610%& ()-F 310%& ()-F 110%& ()- @!10%& ():3 s:10%& ()-!

&$! 10%<& () F@HUaahal Bmecohares 1TGuEYR: 1Y) Hhan §HR L () - 1

| 10%u& ()-T 10% u& ()- 10< 10< 10<E8! 10%& ().-678{.90 - 0;. 1. Wbt « A ud
"10% u&' 8 1% " 109 (P08 CPrianer iggﬁﬁaﬁ%“%‘)(t-‘!”!v ““é‘fg%ﬁgﬁljﬁﬁy\é())ﬁ-‘? e"
"10%@ @& ()-! "10%EUEY& ()-1; 2;3.6; :.<[<p<< : % & g p ,
10% ug&!’ ()-ylo%we(f)épfg% ey ir(‘)&/c?% r%ﬁ’ﬁ‘d’%@"?ﬁ i fo- 0 ”i ;O:ess

10- u<=8>t >>2??2"?2nN 3 9&10' 109% u& (.- & $L10% taz U&'d dndt 00 ude ( Which is
10% u&' ()-!! moﬁEuEﬁu&“?S'ﬁféﬁ/g hé?élté?ﬁ'gp)f??%%@a;?qp "f&l’é%%%?/ To- ﬁs "10% ué& () -
610% U& ()-  A109% ugl ()19, /o 10% thai€oor donsi sH08h, UKL ) styrene resin.

polyester resin or similar binder resin and a coloring agent with or
without the addition of a charge control agent and other additives
As for a one—ingredient type magnetic toner, a fTerrite— or

magnetite-based magnetic material is additiocnally added. For full-
color image formation, black toner, cyan toner, magenta toner and
vellow toner each are stored in a particular toner container. The
size of such 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 should preferably have a true specific gravity
ranging from 1.85 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 aminimum of air existing therein. This successfully

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

Toner applicable to the toner container of the present
invention has a volume mean particle size of 4.0 um to 12.0 um,
preferably 5 O umto 0.9 um. Particle s{zes less than 4. 0 umwould

bring about problems in image transferring and cleaning steps
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make it difficult to maintain the resolution of an image high. For
highdefinition images, the volume mean particles size of toner should
preferably be 9.0 um or less.

5 Specific particle size distributions of toner applicable to
the present invention are as follows. In toner with a volume mean
. particle size of 7.5 um, the number of fine particles of 4.0 um or
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 81 and 62 has been fitted in the mouth 13 of the toner container.
Subsequently, a hopper 63 included in a toner packing machine and a
suction pump 64 are connected to the tubes 61 and 62, respectively.

25 In this condition, the suction pump 64 is operated to pack the toner
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% u& ()- 10@ 184@tion pump 64, is possible to stably and densely pack the

container with toner without any space occurring in the container.

In the case of the hard toner container, the toner from the

5 hopper 63 drops into air existing in the container. As aresult, air

exists between toner particles and prevents themfromrapidly sinking.

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

The soft toner container is free from this problem because it is

substantially evacuated before packing. Moreover, even when the

10 toner dropping from the hopper 63 stops the inlet of the soft toner

container, pressure can be applied to the toner via the flexible sack

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

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

with a sufficient amount of toner without any suction. In any case,

15 the toner container packed with the toner is sealed by some method,
as stated earlier.

Examples of the present invention will be described

hereinafter although they do not |imit the present invention at all.

Example 1 pertains to the combination of the 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
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FIG. 29 shows a specific arrangement for executing Example 1.

As shown, the arrangement includes the nozzle 11 shown in FIGS. 3-1

5 and 3-2. The toner outlet portion 16 of the nozzle 11 has an inside
diameter of 6 mm and a thickness of 0.5 mm. The air inlet portion

18 is spaced from the toner outlet portion 16 by a gap of 1 mm and

has a thickness of 0.5 mm and an outside diameter of 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 |/min. (SR-01 (trade name) avai lable from

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

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

25 diameter of 22 mm and a depth of 10 mm above the outlet. Urethane
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sponge formed with two slits and having a thickness of 10 mm and a
diameter of 22 mm is fitted in the mouth and adhered to the inner
per iphery of the mouth to play the role of the tight contact enhancing
means. The two slits intersect each other at the center at an angle
5 of about 90 degrees, and each is 12 mm long.

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

10 1 mm, an outside diameter of 65 mm and a capacity of 210 cc.

In the above condition, the air pump 10 is operated to deliver
the toner from the toner container 2 to the beaker 66 until toner
delivery from the container 2 ends. The weight of toner transferred
to the beaker 66 was measured by the balance 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 intermittent!ly driven for 1 second
at the intervals of 5 seconds.

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

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

The above toner consisted of resin particles containing a

25 magnetic material implemented by ion oxide and a polarity control
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agent, and an additive appiied to the outer surfaces of the particles.
This kind of toner is extensively used with a laser printer PC-LASER
SP~10 availabie from Ricoh Co., Ltd.
The experiment described with reference to FIiG. 29 was
5 conducted with each of the above toner containers 2. The toner
containers 2 each were shaken ten times in each of horizontal and
vertical directions and then connected to the nozzle 11,
The experimental results proved that even when the toner
container 2 and balance 65 were located at remote positions with a
10 difference in level of 300 mm, toner could be delivered from the
container 2 to the position above the balance 65 via the flexible toner
conduit.
As FIG. 30 indicates, when the packing density of the toner
container 2 exceeds 0.7 g/cm’, the amount of residual toner left in
15 the toner container 2 at the end of delivery increases. [t will
therefore be seen that if the packing density is 0.7 g/cm’ or less

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

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

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

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

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

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

Specifically, the Mono pump 30 was intermittently driven for
1 second at the intervals of 5 seconds unti! 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. 32 indicates, when the packing density of the
toner container 2 decreases below 0.7 g/cm’, the amount of residual
toner sharply decreases.

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

25 FI1G. 33 shows the cubic shape of thé above soft toner container



1 10908 ()-s!F ! 10%008 ()-s10%08& ()-10%0& ()- 10-u 10-u 10-uy8
"10% u& ()-H&a?_@|! & &% "10% O-O& ()- F'10%08 ()-!& 10% O O& () -

1090% () - |

1098 ()-LZ10%0% ()->TaB @ | ! &oF 6Z1090% ()-1 4109%% ()-F
210908 ()-!>,/

" 10%ECEQE () -F L-10%0& ()- 3

+109%08 () - HbCl | ! & 109%& () - 10%& () - &10%& () - 10%& ()- 100 100 100
y8" 10%08' ()-${EJEbC | ! & ~ 10%& ()-|

“109& () - MLOYB& () - 10%& ()-sFs! 10%& ()-F 10%& ()-E dEbC! |! & F

| 1109%& ()-y/!109%& ()- (10%& ()- @ 10%& ()- ~ $10%& ()-

" 10%& ()-NxnbCl | ! & 10%& ()- 10b 10b 10b 8! 10%& ()-F 610%& ()-F

510%& () -

93s10%& () -/ TaBnbCl | ! & .10%& ()-. 109%h& {)-! 1 10%b& () 1Q%&' .() -
1005/(10&. () - (1)0%)&51%5_ %%&Er%&'?%gﬁgdf%%%r(é %nas rec(%angu a(r) bo Qom S |(zlzd 110

n

10

15

mm longitudinally and 80 mm laterally and has its sides inclined by
an angle of about 60 degrees relative to the section of the mouth.
The toner container 2 is 130 mm high and provided with a capacity of
about 700 cc. The toner container 2 is foldable at the bottom and
foldable vertically at the centers of two sides.

More specifically, the sack of the toner container 2 was
produced by welding the edges of four sheets such that the container
2 had the expected cubic shape. The fitting portion of the mouth or
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
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 circula;' 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
90 degrees.

Six toner containers 2 were respectively packed with toner
applicable to a laser printer PC~-LASER SP-10 available fromRicoh Co.
Ltd. to packing densities of 0.4 0.5 0.6 07 0.8 and 0.9,
respectively. The packingdensity is produced by dividing the amount

of toner packed in the toner container 2 by the maximum volume (cc)
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of the container 2. A high packing density is difficult to achieve
with the soft toner container 2 because vibration cannot be easily
imparted. |n light of this, a 3,000 mesh filter formed of porous
stainless steel was fitted on the end of the nozzle 11 that was 60
5 mm long and had a diameter of 5 mm. The toner container 2 was packed
with the toner while being subjected to vacuum of 150 mmHg via the
nozzle 11. This was effected with the same arrangement and method
as in Example 1.
The above exper iment showed that toner could be del jvered 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 the toner outlet of
the container 2 in order to seal the toner outlet. Whether or not
the toner container 2 satisfies the previously stated relation (1)

was determined.

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

substituting such values for the relation (1), there was obtained.

5 700 - (250 + 409) = 41 > 0.1 x 409 = 40.9

The above toner container therefore 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 [I1] of the mechanism were prepared which were
respectively representative of poor contact and tight contact.
Specifically, in the sample [|], open celi, ester—based urethane
sponge (EVERLITE ST) highly 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 [I1] 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.
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109%& () 10%:<& {Qe tghgw container of Example 3, FIG. 33, was also used in
Example 5. The difference is that in Example 5 the 3 um filter or
pressure adjusting means 26 having a diameter of 12 mm was adhered
to the bottom of the toner container 26. The sponge 20 was affixed

5 to the mouth by a two~sided adhesive tape (5000N available from Nitto
Denko Corp.). The toner container 20 was packed with 300 g of toner
type S Yellow available fromRicoh Co., Ltd. The toner was delivered
from the toner container 2 by the combined blow and suction system.

For measurement, the arrangement of Example 2 was also used.

10 The nozzle 11 was inserted into the toner container via the slits 12
of the sponge 20 such that the hole 15 of the air inlet portion 18

was positioned in the container 2. 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 [I1] and [[l]. In FIGS. 35 and 36,

the ordinate indicates the amount of toner delivered for a unit drive

time of the pump while the abscissa indicates the amount of residual

toner left in the toner container. As FIG. 35 indicates, the toner

20 delivery from the sample [I] for a second is sometimes zero and not
stable and leaves about 3. 5g of toner therein at the end. 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]
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noticeably varies and causes a great amount of toner to be left in

the toner container. By contrast, as FIG. 36 indicates, the toner

delivery from the sample [I1] is stable and causes a minimum of toner

to be left in the toner container. In the sample [!], the open cell

5 sponge 20 failed to enhance tight contact between the nozzle 11 and

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

nozzle 11, contamination ascribable to the toner was found in the

portion around the sponge 20. In the sample [I1], the sponge 20 with

the filmpreventedair from leaking and thereby enhanced tight contact

10 between the nozzle 11 and the toner container; the portion around the
sponge was free from contamination

In summary, in accordance with the present invention, a toner

container and a developing section can be freely laid out in an image

forming apparatus, saving a |l imited space available in the apparatus.

15 Further, toner can be stably replienished to the developing section

~ e

at all times and is left in the toner container on]y in a minimum of
amount,

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

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

a sack formed of a flexible material;

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.

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

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

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

for connecting said toner outlet to an opening formed in said sack
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and said mating portion.
5 A toner container as claimed in claim 4 wherein a wall
of said sack adjoining an end portion of said tubular body extending
from an end of said connecting portion is substantially paraliel to
an outer periphery of said connecting portion.
6 A toner container as claimed in claim 4 wherein said
e mating portion of said tubular body has an inside diameter greater
than an inside diameter of said connecting portion.

7 A toner container as claimed in claim 4 wherein said
connecting portion has a ship—like section.

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

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

10 A toner container as claimed in claim 1 further
comprising a bottom and a side wall connecting said bottom and said
toner outlet and including reduced structure sequentially reduced in
size toward said toner outlet.

11 A toner container as claimed inclaim 10 wherein a surface
of said side wall forming said reduced structure is inclined relative

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

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

13 A toner container as claimed in claim 10  further
comprising pressure adjusting means provided on one of said bottom
and said side wall.

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

a sack formed of a flexible material;

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

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

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

15 A toner container as claimed in claim 14 wherein said
toner outlet is sealed.

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

17 . A toner container as claimed inclaim15. further comprising

a cap for sealing said toner outlet.

010% u-u& ()-.10% u& () -

11
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18 . A toner container as claimed in claim 17 wherein one of
a screw and a screw thread is formed in one of an inner periphery and
an outer periphery of said tubular hody while the other of the screw
and the screw thread is formed in gaid'cap, said cap sealing said toner
outlet in threaded engagement with said tubular body

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

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

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

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

image forming apparatus by an air stream.
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a toner outlet for discharging toner;

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

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

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

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

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

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

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

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

tight contact enhancing mechanism compr}ses a flat elastic member
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sized to cover an inside of a section of said tubular body and formed
withslits indirection of thickness, saidelastic member being fitted
in at least one tubular body and adhered to an inner periphery of said
tubular body.

29. A toner container as claimed in claim 23, wherein the

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

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

31. A toner container as claimed in claim 232 wherein said
toner outlet comprises tubular body including a connecting portion
for connecting said toner outlet to an opening formed in said sack
and said mating portion.

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

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

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

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

in parallel to a section of said tubular body.
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mating portion and said connecting portion are separable from each
other.

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

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

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

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

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

a sack formed of a flexible material;

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

a mating portion for allowing said toner outlet to mate with

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

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

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

43. A toner container as claimed in claim 42, wherein said
toner outlet is sealed by a flat elastic member sized to cover an
inside of a section of said tubular body and formed with slits in
direction of thickness, said elastic member being adhered to an inner
periphery of said tubular body.

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

45. A toner container as claimed in claim 44, wherein one of
a screw and a screw thread is formed in one of an inner periphery and
an outer periphery of said tubular body while the other of the screw
and the screw thread is formed in said cap, said cap sealing said toner
outlet in threaded engagement with said tubular body.

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

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

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

position preserving means comprises a box—1|ike member surrounding an

Y
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entire periphery of said sack.

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

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

a sack formed of a flexible material;

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

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

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

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

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

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

52. A toner container as claimed in claim51, wherein said
toner outlet is sealed by a flat elastic member sized to cover an
inside of a section of said tubular body and formed with slits in

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

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

54. A toner container as claimed in claim 53, wherein one
of a screw and a screw thread is formed in one of an inner periphery
and an outer periphery of said tubular body while the other of the
screw and the screw thread is formed in said cap, said cap sealing
said toner outlet in threaded engagement with said tubular body.

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

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

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

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

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

a sack formed of a flexible material;

a toner outlet implemented by a tubular body for discharging

toner;

a mating portion for allowing said toner outlet to mate with



100 100 1003 810%0& ()-Y 610%0& ()-3 410%0% ()-Y>CdBbCl ! !! @10%& ()-
109& ()- 109%& ()- ,&L0%& ()- L 109 ()- | 10%& ()-OWHEbCI! IIF

%0%& ()-$10%& ()-3 "10%k ()-3 @10%& ()- 109& ()-3 1@§PKACEM?N§C§ELE§T
4109%&' ()-F 010%&' ()-!F L-109& ()-F L- ég%&' ()-F Y+109%&' ()-y)10%& ()- 7Ba u
I'F 410%& ()-F 010%& ()-!F L-10%& ()-F°S<109%&' ()-F :109%& () -, 890PEak)2008
Normal " "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"
"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph Font q2G$* 128?ELRYC +gnit | Xs : YCh

N} #*~07=: DI PU Yv~cgl rw} F4B

an elongate matter and remain in a mating position; and

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

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

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

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

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

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

62. A toner container as claimed in claim 61, wherein 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
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periphery of said tubular bedy

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

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

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

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

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

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

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

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

container.



