TI TLE OF | NVENTI ON TONER CARTRI DGE Field of the Invention This invention
relates to a toner cartridge to be applied to a devel oping device in an
fTage form ng machi ne such as an el ectrostatic copying apparatus or a | aser
printer. Description of the Prior Art As is well known, an inage formng
machi ne such as an el ectrostatic copying apparatus or a laser printer forns
a latent electrostatic image on an el ectrostdtic phot osensitive nenber, and

develops this image to a toner inmage | evice. Wth a
| RofL S TRERITIeN

devel opi ng device which applies a to ectrostatic inmage to
develop it to a toner inage, a toner g@igﬁig%§1@§D@ﬁpnted thereon, and its
toner di scharge opening-is unseal ed t . A typical exanple of
a toner cartridge, rFasld ¢ e5ed Ithred@Banese Laid-Open Utility Mdel
Publ i cati on No. Sho 57-13 .conprises a c%atainer bod having a tuybul ar
wal | and opposite end walls §P6§iH§VFH§1Pan@ GFeFaitPy 205 p5EFt £2&RFLdge
portions of the tultw &e appliedhéocantevedopiody desriceudhnl gncdnpoeed of a
t ubul ar nenber and L I S .th ite end
£33ty g RideMalnRIbeL qu%%&%ngglkagoggﬁg

portions of the tubular e ul"ar ‘menber whic the form
of a cylinder or a3pPRF§INE opr RsArgeri Pednted -t ubul ar wall. The end wal |

menber has a flat waldefAticanog kadl B-igh- Aygonal in cross section, and
a short tubul ar wa portion_protruding. fromthe pergph ral .edge of .the
flat wall portion. The end wifl 1feWBert FLOMBunfBd 187 @a%ﬁr@ﬁHgOPaF ne

t ubul ar nenber by isusdr tisngn edeshebsthtic aopyinly ppparatusnbe ahéaselrul ar

rember, O 1 NSer!l BN FRAk! L0 alhnt" 1R o2 2RO Thall 8’ Y ShOTT
electrostatic photosensitive member, and develops

this image to a toner image by a developing device.
.With a developing device which applies a toner to a
latent electrostatic image to develop it to a toner
image, a toner cartridge is mounted thereon, and its
toner discharge opening is unsealed to feed the
toner. A typical example of a toner cartridge, as
disclosed in Japanese Laid-Open Utility Model
Publication No. Sho 57-136953, comprises a container
body having a tubular wall and opposite end walls
closing the longitudinally opposite end portions of
the tubular wall. The container body is usually
composed of a tubular member and a pair of end wall
members mounted on the opposite end portions of the
tubular member. The tubular member which may be in
the form of a dylinder or a polygonal prism defines
the tubular wall. The end wall member has a flat
wall portion circular or polygonal in cross section,
and a short tubular wall portion protruding from the
peripheral edge of the flat wall portion. The end
wall member is mounted on each end of the tubular
member by inserting its short tubular wall portion
into the tubular member, or inserting an end portion
of the tubular member into its short tubular wall



v
-2- portion. The flat wall portions of the pair of end wall nenbers define
the opposite end walls of the contai ner body. The contai ner body
accommodat es a toner. The tubular wall of the container body has a
| ongi tudi nal | y extendi ng toner discharge opening, which is sealed with a
seal i ng nenber such that it can be unseal ed. ,The seal i ng nenber nmay be
formed of a filmor sheet nenber to be strippably wel ded or bonded to the
tubular wall. Wth the above-described toner cartridge, the sealing nenber

i s rel eased at | eagloRabhly hamehhg g%ﬁ&ab%%EiBﬁ%éofWQﬁEeB&iEh%ftQﬁﬁr

di scharge openi ng Of _.the container_ body_.is unsea The unseal ed_toner
di schar ge openi ng M&ldi PeRbEd sqdRiiaedShenaPResitrofBd HRld sy eduithed
posi tion of the deventpingrddvdge. ThescohltaihetcbodyCabrbaabadties ahe

cont ai ner body is d te.fall.through,the_toner discharge ning. .Iln a
conventi onal tonerggﬁgsfidggeagungfgdgg%gvgf %ﬁg FgﬁégpﬁagnE?ﬁg oﬁ%o?ite
ends of the toner desghihdansplni syteoding itonemedigshragewabPendadined by

the tubular menber yaienakisoRed1WA! Qi t8 aSkbHAL R MBWBEE! ¥ulh thBe hRner
ends of the short tubular wall paqrtigns of the end

) wal | nenpers. Thuys,
cylindrical or pol $§5n&F- BreeRiefc ehttesfgaeingi PERPEY Hﬁ?agPd 9rBthﬁ§
| ongi tudi nal | y oppasifiémedgeshektt hemberetodbecsatrgppaptyi wglded present in

t he contai ner body t gne a ' ted on the devel oping device is
general ly disposedbgﬁbgdtﬁgtEP%eE%%Hgggla%?ﬁé of the tubular wall extends

substantially horizontal ly. Wath theseabowerdgsesibed foneroRertpardgesf each

of the above-nmenti enedseadisBamember fBere®@hakefchtbodistepdstt @ gkagnate
wi t hout bei ng discharged fraq
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opening of the container body is unsealed. The
unsealed toner discharge opening is directed
downwards and positioned at a required position of
the déveloping device. Thus, the toner accommodated
in the container body is caused to fali through the
toner discharge opening. | '

In a conventional toner cartridge as stated
above, the longitﬁdinally opposite ends of the toner
discharge opening formed in the tubular wall defingd
by the tubular member are aligned with, or situated
inwardly of, the inner ends of the short tubular wall
portions of the end wall members. Thus, cylindrical
or polygonal-prismatic end spaces situated outwardly
of the longitudinally opposite edges of the toner
discharge opening are present in the container body.

- The toner cartridge mounted on the developing device
is generally disposed such that the central axis of
the tubular wall extends substantially horizontally.
Thus, the toner present in a lower part of each of
the above-mentioned end spaces in the container body
tends to stagnate without being discharged from the
toner discharge opening. This toner stagnant in the
container body is not consumed properly, but
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-3- discarded wastefully. Wen the toner cartridge is released fromthe
devel opi ng devi ce, noreover, the toner remaining in the container body is
hﬂghly likely to scatter fromw thin the container body owing to the
i nclination or swing of the container body, stalnlng the image form ng
machine, its surroundings and/or the operator,s clothing. To avoid the
stagnation of the toner in the container dy3 it can be attenpted to adopt
a constitution in which the short tubul ar mall portion to be fornmed in the

Caused 10 protrude FoRorTOae Ty At ol o1 oo b ke | SR PE e 1

inwardly, fromthe ??hﬁa%ﬁﬁlf¥ﬂﬂt¢hﬁldQNﬂﬂQHkpq(ﬁRN1Q#£KﬂQW§RV%®eﬁuNQ
formed in the tUbU|'@<Ené$ni~léﬁaiz§n§@Lh§?dtﬁé) &aﬁ&mh@@ Bédy aafstm;ﬁi t wall

portion of the end menber su a consti i on |s ado however,
the longitudinally %B]E)%Jsift‘é est‘l‘ba?b‘?‘f rl?‘Fe"‘ %ﬁ? T2 HY b‘?d% t hose
portions of the endowm¢ mmties amd:ﬂtnta@dremt Iwg uslf nchd )cmtazmdﬂ-y from
the flat wall port {%ﬁ [ Jio toner,

t hus consi derably ecrea3|n VO unéﬁ§¥ toner acconnnﬁg%lg%trelatlve to
the entire | ength o‘FuJEJF\@Hi@?MS caé?Ci/FqJ@Id'é'*e QRERATLDTS tHo it i on The

object of the present inventigy dwoid tHDIAVEM G ShaPe e tHBrdONEL the

cartridge, thereby mninjzin stagnation of the toner t he opposite
end portions of the® %%?‘ﬁ’aﬁ‘?l’é%‘ffgﬁy Vhigar rﬁﬁl?ﬁtﬁ’?%t st ‘Hl%‘%‘?% ffe fromthe

toner discharge operemgtitutimutirexdest iy stenreasingl dhevaldl werofon he
toner acconmodat ed. S&glﬁé”%ﬂge#]%?”tr?ép&?& w11 B &S Sl r MG 08 i d

order to attain thi ect
end wall member to the tubular member is caused to

Protrude longitudinally outwardly, instead of
longitudinally inwardly, from the flat wall portion,
and the toner discharge opening formed in the tubular
. member is caused to extend as far as the flat wall
portion of the end wall member. If such a
constitution is adopted, however, the longitudinally
opposite end portions of the container body, i.e.,
those portions of the end wall members which extend
longitudinally outwardly from the flat wall portions
will be present as spaces accommodating no toner,-
thus considerably decreasing the volume of toner
accommodation relative to the entire length of the
toner cartridge.
Summary of the Invention
The object of the present invention is to
improve the shape of the toner cartridge, thereby
minimizing the stagnation of the toner at the
opposite end portions of the container body while
maximizing its discharge from the toner discharge
opening, without excessively decreasing the volume of
the toner accommodated.
According to an aspect of the present
invention, in order to attain this object, the inner
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-4- surface of at |east one of the opposite end walls of the container body
I s_caused to extend, at the angle of inclination a which is |arger than the
anyl e of repose of the toner accommodated in the container body,
| ongi tudinally outwardly fromthe edge substantially coinciding with one
| ongi tudi nal edge of the toner discharge opening. That is, in order to
attain the above- mentioned object, an aspect4of the present invention is
to provide a toner cartridge conprising a container body having a tubul ar

wal | having a | ongi inal | V. ext endi toner. di.scharge .qpeni f.qred
therein, and opposisﬁ%(}lea% v%ﬂ Ia)é-' ?‘Iec?ss‘l@ilémtehg’ﬁ gcr}\lgﬁ t°%(§’|%nsallcél%y ecr)%gc‘)"sﬁ J‘es é’r‘lfd
portions of the tublfeacandidiner boder isccomsedattad exteands @dntthienandisdy;

and a sealing menbeir 4YBRAAINARNGS @WHAGH e 1ANGfediahARge WRRMINGOl the
cont ai ner body; wherein the inner surface of at | east one of the opposite
n

end wal l's of the cEfPESFerhdlp &onerjacoopmosatedyie fhe fontdniedn a
which is |arger thaoedyhe lamgyicualinadlyseutivarald vt @rem aheordee@at ed in the
cont ai ner body, | onRgi L.nal | twardly f h d lal
coinciding with on%gF%#%i u5&%§?%gﬁﬁgﬂgﬁnpﬂgﬂ%%h§¥ﬁh?§g agggi%%énfﬁé?
Preferably, the inRér ther ftanes o gsf obedimsposite end walls of the

contai ner body extend, at themgrglia ofin ReeRatdoR @ikl Tl @Bbove-l arger
than the angle of repgse of the toner accommpdated. in the contai ner body,
| ongi t udi nal |y out \W&E’%ﬁ?nﬁ% I8 tedG8s aspsStanti ey PESSSESIARY SRR he
| ongi tudi nal | y oppdsi tte gagpedidel at henkneartdricke gempréaing. aThe angl e of

e oo o0, s EEPRERRR, Kb p0deo,catmalie LS ke s o or o
surface. Accordi ngleggitudinally extending toner discharge opening
formed therein, and opposite end walls closing the
longitudinally opposite end portions of the tubular
wall; a toner accommodated in the container body; and
a sealing member unsealably sealing the toner
discharge opening of the container body; wherein

the inner surface of at least one of the
opposite end walls of the container body extends, at
the angle of inclination € which is larger than the
angle of repose of the toner accommodated in the
container body, longitudinally outwardly from the
edge substantially coinciding with one longitudinal
edge of the toner discharge opening.

Preferably, the inner surfaces of both of
the opposite end walls of the container body extend,
at the angle of inclination ¢ which is larger than
the angle of repose of the toner accommodated in the
container body, longitudinally outwardly from the
edges substantially coinciding with the
longitudinally opposite edges of the toner discharge
opening. The angle of inclination € is preferably 70
to 80 degrees. The inner surface of one of the
opposite end walls of the container body is
preferably an inclined flat surface. According to a
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-5- preferred enbodinent, in a sectional view taken perpendicularly to the
| ongi tudi nal direction of the container body, the inner surface of the

t ¥bul ar wal | extends, at the angle of inclination [err] which is larger
than the angle of repose of the toner accommbdated in the container body,
fromthe opposite side edges of the toner discharge opening. The tubul ar
wall is cylindrical in shape, and the peripheral dinmension of the toner

di scharge opening is substantially constant in the entire |ongitudinal

direction. Accordiggekgrggatgg%?géggﬁ%hointQesgég§§ggli9¥ggt£?ﬂenin order

to attain the aforenmenti oned e I'nner surface o _least one of
the opposite end waerpesflicndardit EPnthebbepoitudinadddiseekieRdofnibedl y

?nd | ontgiht udit Ral | yclenft\&fahéb:yboay, ]E E?ﬁaﬂﬁhéroéufﬂﬁbé ngr.it e:gle_[ ﬁﬁbiﬁl%i wtaljls

ar ger an e an of. repose. 0 oner_acco a n e_cont ai ner

body, fromthe outgf%ﬁggﬁpthaghgdﬁﬁgiﬁe?go+?c hﬂggggnlgnﬁkfﬁ%iﬁﬁl edge of

the toner dischargeaegemr thansthabahghei afl yeposéoofietiheotoherout er

peri pheral edge of JtRBnAAGE 81 haeRe ObohBln@P L0y NP BRPEAL! SpEAd ! | S
y. at 1s, "1 ¢ P ned

of the container bod n-ordér to attarn the aforenment
obj ect, another aspége etigeseofr bentonayecdireharget ePpRéERFde ARBoner

cartridge CO”pr'S'%ﬁbﬁl%&nhﬁimeEsbegiiﬁé¥i691§ihUBﬂhﬁé,Wah& Baying a
| ongi tudi nal |y extendLngﬁtoner.dlsc_arge ogﬁnlg foraed %hereln and
opposite end wal | sPEFESRRGLhEPERTE PRAIPhAFPS 838§i &SERATHES: PPERL™S: t he
tubul ar wall; a toder sabsaantdalég conshantobhather ebhbilye dndgatudahahg
menber unseal ably gg@%%@gohhe toner di scharge openi ng of the container

body; wherein the nner Surface of at |east one of the opposite end walls
of the container body extenddccording to another aspect of the present

invention, in order to attain the aforementioned
object, the inner surface of at least one of the
opposite end walls of the container body is caused to
extend inwardly and longitudinally outwardly, at the
angle of inclination ¥ which is larger than the angle
of repose of the toner accommodated in the container
body, from the outer peripheral edge thereof, and one
longitudinal edge of the toner discharge opening is
substantially conformed to the outer peripheral edge
of the inner surface of that one of the opposite end
walls of the container body.

That is, in order to attain the
aforementioned object, another aspect of the present
invention is to provide a toner cartridge comprising
a container body having a tubular wall having a
longitudinally extending toner discharge opening
formed therein, and opposite end walls closing the
longitudinally opposite end portions of the tubular
wall; a toner accommodated in the container body; and
a sealing member unsealably sealing the toner
discharge'opening of the container body; wherein

the inner surface of at least one of the
opposite end walls of the container body extends



Y

=

-6- inwardly and longitudinally outwardly, at the angle of inclination
[err] which is larger than the angle of repose of the toner accommbdated in
t fe contai ner body, fromthe outer peripheral edge thereof, and one

| ongi tudi nal edge of the toner discharge opening is substantially conforned
to the outer peripheral edge of the inner surface of that one of the
opposite end walls of the container body. Preferably, the inner surfaces of
both of the opposite end walls of the container body extend inwardly and

| ongi tudi nal | y out t g/ [ i ' err. ich. s Jdarger
t han the angl e of \r,ig{v{)gsﬁél at'ﬁ;q'tog%g‘rt%ggggﬂ dao?ug%}al(yr%utyﬁe a]go\rﬁﬂlﬁ ngélrgaﬁody,_

fromthe outer periPhdmgligwiden Hemdich difd Liarggrofgiapudhsalanglepdsite
edges of the toner rlipuEaide thee oM ra e comidditdfliny thenidontd ded t he
out er peri pheral e?ggﬁrof t he i.nner _surfaces. of the oppgsite d mg%ls of
the container bodyP°f¥e & B ohdernRaTdrbenad &d@%e i’tﬁ’-‘f% a9 pne
degrees. The inner lsandidusliofalomeiogef ofthdheppusiexe ddsthaaides opfertimg is
contai ner body is RLgfAIARI19YPPRF el &ow'ogt%qb§%%ayh@£ edge
truncat ed-coni cal, or substantically concave. Accordin 0 a preferre
enbodi nent, in a s&& itfalinpesySugiEasep & dhdtc Angr |°yfg fr&etr RPPOFH G ®FHchal
direction of the ceallaideyr Ry codrt@in@ebordyf.f ace of the tubular wall
extends, at the angle of inclj ngi%gl err] which.is I%r er t?a%ttﬂ‘g afngle
of repose of the toner accom#d’(f CEFOY ot e S IR n &M 5%37,5 oMtk ©
opposite side edgexhs dppedgidrecrend selldsgefophe mpntiiaeruboldyr extiend s
eyl i ndrical in Shangr b NEPYRa RN Shiadinhe 0Bk driflaar oo
opening is substant?gm y aénspantn%E t enéngsﬁe ongi t diﬁglqg%%ec?ﬁbn.
According to the tSfeldrcdinatden dof Whprlésérﬂrgﬂvgﬁ‘ﬁ?’oﬁ—?‘ei Rrgle &fst one
of the opposite repose of the toner accommodated in the container
body, from the outer peripheral edges thereof, and
the longitudinally opposite edges of the toner
discharge opening are substantially confirmed to the
outer peripheral edges of the inner surfaces of the
opposite end walls of the container body. The angle
of inclination ¥ is preferably 70 to 80 degrees. The
inner surface of one of the opposite end walls of the
container body is preferably substantially conica;,
substantially truncated-conical, or substantially
concave. According to a preferred embodiment, in a
sectional view taken perpendicularly to the
longitudinal direction of the container body, the
inner surface of the tubular wall extends, at the
angle of inclination'B which is larger than the angle
of repose of the toner accommodated in the container
body, from the opposite side edges of the toner
discharge opening. The tubular wall is cylindrical
in shape, and the peripheral dimension of the toner
discharge opening is substantially constant in the
entire longitudinal direction.
Acéording to the toner cartridge of the
present invention, in at least one of the opposite



-7- end walls of the container body, a part of its edge is caused to
coincide with the edge of the toner discharge opening. Thus, sone space
-accommodating no toner is necessarily produced |ongitudinally outwardly of
:the end wall. By inclining the end wall, however, the resulting space
acconmodati ng no toner can be made sufficiently small. Since the end wall
extends longitudinally inwardly, at the angré7dT I nclination a or y which
is larger than the angle of repose of the toner, toward the edge of the

toner di scharge openidlg {1 1% ¢ d éﬁ‘@é’i@ér"@é&y, Lhe danels | 84l aghar ged

fully snmoothly throug e toner ge opening W thHout stagnating on
the end wall. Brief {%s‘?;‘i“iiﬁql ofP cﬁ°’trﬁi-9-1§ Mk Ry sthe edge jof Lhe koRR% i ve

vi ew showi ng a pref ediesh£rge dbpeanings arﬁwers&ﬁétspstge SESHimédd €Thg Mo
accordance with the £ esent i nvent i on, g%%%é% evtgué)l ) evi ce which
W0

it is applied to; Flgnezr S £9% sgsaﬁf‘d* t oner
cartridge shown in Rwtward¥y pf the end rmﬂsl/ersﬁavslemlnma‘tgvﬂmvmdt he

toner cartridge showpnij ﬁi&vexﬂer,':"&le %éﬁ%iﬂ@@ﬁé@a LA 5 Y aY%

the toner cartridge shown in Fig sim Fi ustratln

state in which the ctfer rre?nthmmie t%%’t?ﬂ%kﬁ‘%”degr%?eﬂb&ﬁ@to
t he ou'éer Cﬁse Fi ngaBJLI %z&éﬂ@f\%@ﬁmamllmmw tawe glofedngle of ]
cartridge shown in Fj simlar . ust rat,.n state ic
t he contai ner body |Js'9‘flu’r%ae%l?lhr ou%qvlffﬁg“tl‘e}br:ee FeASh Véag‘}at rb%i[e ‘%l
case; Fig. 6 is a | orepaeseliofil tlsectommmal twward sthe |edge coianhe 2toner

| Il ustrating anot herq srdodid@ ol By t e A Misl0 S BANSE LD, i #he

accordance with the
toner is discharged fully smoothly through the toner

discharge opening without stagnating on the end wall.
Brief Description of the Drawings

Fig. 1 is a perspective view showing a
preferred embodiment of a toner cartridge constituted
in accordance with the present invention, along with
a developing device which it is applied to;

Fig. 2 is a longitudinal sectional wview of
the toner cartridge shown in Fig. 1;

Fig. 3 is a transverse sectional view of
the toner cartridge shown in Fig. 1;

' Fig. 4 is a transverse sectional view of
the toner cartridge shown in Fig. 1, similar to Eig!
3, illustrating a state in which the container body
is turned through 90 degrees relative to the outer
case; ' ' '

Fig. 5 is a transverse sectional view of
the toner cartridge shown in Fig. 1, similar to Fig.
3, illustrating a state in which the container body
is turned through 180 degrees relative to the outer
case;

Fig. 6 is a longitudinal sectional view,
similar to Fig. 2, illustrating another embodiment of
a toner cartridge constituted in accordance with the
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-8- present invention; Fig. 7 is a longitudinal sectional view, simlar to

Fig. 2, illustrating still another enbodi ment of a toner cartridge
cdnstituted in accordance with the present invention; Fig. 8 is a
| ongi tudi nal sectional view, simlar to Fig. 2, illustrating a further

enbodi nent of a toner cartridge constituted in accordance with the present
i nvention; Fig. 9 is a partial Iongitudinal'é%Etional Vi ew showi ng a

nodi fied shape of the end wall; and Fig. 10 is a partial |ongitudinal
sectional view show,pgsanet hgvePdbhi ed shape of the end wall. Detailed
Description of the Preferred Enbodi nents Preferred enbodi nents of the toner
cartridge constituted in accofdance it IPRebradiaal i sREHIRAM WHSVY be
described in detailsimibareterenge 20 ilhbusOeOrgrednys il dravotigsr Wth
reference to Figs. ,bhe jllustrated toner cartr] ,<.entirely

I ndi cated at the nuérr“él?é?ﬁggn?s"%o%p%os%é@;r o?azé'l‘e"élbérﬁ%i%%r’fsa%lo%g% W seal | ng
menber 6, and an oude¢ordarce. wiltk thetRFessnbodwentiornormed fromthree

menbers, a tubular nember 10 apg, efd; ya) |1 SEMPQISidedt AHELfond NSPLQ, | he
cont ai ner body 4, a toper accommdatigjglflﬁgge 24 1s defined b%/ a tubul ar
t

wal | 16 and end wal PE2BaENEC 2BIE} o%i TRHRT 12 BHERRET 1$ehRA e e
tubul ar wall 16. Theftabtbasrweittitdds coistierhtad tire dadontdanaee vhieth 10,

while the end walls | ned by the end wall nenbers 12 and
ha? fpedy T OF

14. The tubul ar ne _ a slenderly extending cylindrical
menber. As is well known to tFbge Bki$|adartine nglitidinaleetionsber

10 can be formed adypédaseowshy 4 rivafsaxboddse owidie adhd Wi NUMBADI |
| am nat ed on the . . . . . .
Fig. 10 is a partial longitudinal sectional
view showing another modified shape of the end wall.

Detailed Description of the Preferred Embodiments

Preferred embodiments of the toner
cartridge constituted in accordance with the present
invention will be described in detail with reference
to the accompanying drawings.

With reference to Figs. 1, 2 and 3, the
illustrated toner cartridge, entirely indicated at
the numeral 2, is composed of a container body 4, a
sealing member 6, and an outer case 8. The contaiher
body 4 is formed from three members, a tubular member
10 and end wall members 12 and 14. Inside the
container body 4, a toner accommodation space 24 is
defined by a tubular wall 16 and end walls 20 and 22
closing the opposite end portions of the tubular wall
16. The tubular wall 16 is defined by the tubular
member 10, while the end walls 20 and 22 are defined
by the end wall members 12 and 14.

The tubular member 10 is preferably a
slenderly extending cylindrical member. As is well
known to those skilled in the art, such tubular

- member 10 can be formed advantageously from a
boxboard having an aluminum foil laminated on the



-9- inner peripheral surface, and having a suitable plastic film such as a
nylon film coated on the outer peripheral surface. |f desired, the tubular
meénber 10 may be nolded froma suitable plastic material. A longitudinally
extendi ng toner discharge opening 26 is formed in the tubular nenber 10.
The toner discharge opening 26, in the state bllustrated in Figs. 1, 2 and
3, is situated in an upper end portion of the’tubular nenber 10. The
opposite end edges of the toner discharge opening 26 are positioned

slightly longit udinabl, i puasdhi g LheeaRoshbe Rd:8dogs oAt chligat ubul ar

~menber 10. At the |ongitudina e end 'ons~o Gl ar
menber 10 are retalHé&sﬁhﬁpéhlﬁgrFpéhsaESaaﬁHlSB sidmat eqasadnapdithreof the

toner dlschargehOpeFumer2§erIbaewh¢tbuetahae tQEGFFQh§€HarﬁﬁeOEQBhEQrZG
i.e., its periphera .on stanti a tant in.the entire
| ongi t udi nal dlrectWSWL ®Fn Qlﬂhy amP}éﬁgvéFQ@ ?eé%?%ﬁg ey PEREEECt he

t ubul ar nenber 10 (aecerdahglyA aosqmtudmahl&yeaxtahémngetpaadldmbahhygbo

the tongitudinal di bgeniag 86 §0ez60RLd) BA! RS LN ReABALC18]

inclination [err] o u ar wa 6 extending ron1 8203|tgh3|de
edges of the toner &PRERaP4ECBREERNEPEBiNg ﬁﬁeféﬁaﬁh? seateolpéupkrgéedt han

the angle of reposeigf rige.tenep éﬁ§t3§hQ§ﬂk1%&QQ€HUﬂﬁt8ﬁ uppébeeﬁantalner

body 4. In other words, .the cl i nat
tangent to the |nneP°§ﬁF93c8% nghguPﬂgﬁFaWeﬂé &é atg#ﬁe°8888§tFee§Fde
edges of the toner édgebap@ethpehpnngd;smhacbelspehéng126nuueangle of

nclination of the LUOwkaEngal b11Bnex emghggtaaeuaafpyla aEuifeopreqsi te

si de edges of the toner |sc arge-op era
| arger than the angPEP8fifepend GﬂGPﬁeOfoﬁbﬁ §Ebé dﬁF@Ean19he asnthener

body 4. The reasonslﬂhbhtﬁﬁlﬁﬁi@?egpp051te end portions of the tubular
member 10 are retained unopen portions 28 and 30
situated outwardly of the toner discharge opening 26.
The width of the toner discharge opening 26, i.e.,
its peripheral dimension, may be substantially
constant in the entire longitudinal direction. 1In
Fig. 3, a transverse sectional view of the tubular
member 10 (accordingly, a sectional view taken
perpendicularly to the longitudinal direction of the
container body 4), the angle of inclination B of the
tubular wall 16 extending from the opposite side
edges of the toner discharge opening 26 is preferably
set to be largef than the angle of repose of the
toner (not shown) accommodated in the container body
4. In other words, the angle of inclination Pmin
formed by a tangent to the inner surface of the
tubular wall 16 at the opposite side edges of the
toner discharge opening 26, which is the minimum
angle of inclination of the tubular wall 16 extending
arcuately from the opposite side edges of the toner
discharge opening 26, is preferably set to be larger
than the angle of repose of the toner accommodated in
the container body 4. The reasons will be offered



- 10 - later. The angle of repose of the toner in customary use is about 60
degrees, and thus the above-descri bed angle of inclination [err]mn can be
sét at about 70 to 80 degrees. Wth reference to Figs. 1 and 2, the end
wal | nmenber 12 optionally nolded froma suitable plastic material has a
flat end wall portion defining the end wall Zﬁ of the container body 4, and
a short tubular wall portion 32 protruding 14 gitudinally outwardly from
the peripheral edge of the end wall portion. Inportantly, the inner surface

of the end wall 20 defddied %et E%gfl'eatofe é d¥0MHOR clert 1@ @ﬂ@twlalry
menber 12 extends in an Inclined manner, e an Ietg’é cli %&I on rr]
cé‘%‘?ﬁ&

which is larger that%hdsRRaHh©es éﬁﬁéeﬁf' FEr

cont ai ner body 4, Img;]tdjdsmajriqh@mttﬂmrﬂlﬁymﬁ-r @:mn ke eege attuppented@e tion
Fig. 2) substantiall (r'yxpr rgsd to one longitudinal edge (left edge in Fig.
2) of the toner di scharge openi 26. The reasons will be offered later. As
descri bed above, the angle of W!é'gbsr@f@fretﬂ% tondidss ds@®d ¢ -abdst

degrees, so that thg;AaNdlenter NS idﬁﬁ'dﬂﬁﬂl@*’ rxﬂolld%d)rﬁfoﬂf &b|sY1:LM1Te 70 to
80 degrees. Since the end wall 20 is ncI| ({u q‘?‘h % rqlflgnatlon
[err], the end wal | DRSS HRETHAK ﬁ‘ra lﬁJ FaThE%eFT ATdaRe
wal | portion 32 of tire el wadlll 2€niecet th |c3>njgdmned:r ibealy, 4dan@nidt @ edegitde

di ameter is subst ant.e,ﬁdlyalt %ﬁa?%frﬁc%’tﬁp%%]? i ang{qatl%rnﬁttutdfl%atﬂlgul ar

menber 10. The end wa e portiqQn 34
ext endi ng radi al |y ®#wardly (izam tthe aerdrharploreddte ocdhdbe Emsuvad lnal |

portion 32, a short st CalmpsrdanRQit,| @he3 G et I’sﬂﬂ:lmel @Tyithediend | y
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end wall member 12 extends in an 1nc11ned manner, at
the angle of inclination ¢ which is larger than the
angle of repose of the toner accommodated in the
container body 4, longitudinally outwardly from its
edge (upper edge in Fig. 2) substantially conformed
to one longitudinal edge (left edge in Fig. 2) of the
toner discharge opening 26. The reasons will be
offered later. As described above, the angle of
repose of the toner is usually about 60 degrees,_so
that the angle of inclination ¢ is preferably about
70 to 80 degrees. Since the end wall 20 is inclined
at the angle of inclination &, the end wall 20 is not
circular, but elliptic. The short tubular wall
portion 32 of the end wall member 12 is cylindrical,
and its outside diameter is substantially the same as
the inside diameter of the tubular member 10. The
end wall member 12 further has an annular wall
portion 34 extending radially outwardly from the
outer end of the short tubular wall portion 32, a
short cylindrical wall portion 36 protruding
longitudinally inwardly from the radially outer edge
of the annular wall portion 34, and a plate-like
gripping piece 38 extending longitudinally outwardly



fromthe outer surface of the end wall portion defining the end wall 20.
The annul ar wall portion 34 is substantially perpendicular to the

| ®ngi t udi nal axis of the contai ner body 4. Such end wall nenber 12 is fixed
to one end portion of the tubular nmenber 10 by securing the outer

peri pheral surface of the short tubular wall portion 32 to the inner

" peripheral surface of one end portion (leff Yha portion in Fig. 2) of the
tubul ar nenber 10 with a suitable adhesive. Wth further reference to Figs.

1 and 2, the end makt°ﬁE€R§|°&éﬁga¥u€§§8?E8fnP§g %rgg%g ﬁg}ig?he plastic

naterlal as be the
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flat end wall portion, def conkain 4, and
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t he peripheral edgel®dfishfized malbnpoendonortnpnroénth9 tubel anneemberf ace
of the end wall 22 dgfig ege{?u 13& fcixé‘toﬁEQr"‘?LhBﬁé%ansﬂ-fiz@é §Rdeuel |

menber 14 extends in an’inc manner he an Inclination [err]
which is |arger .t haBheRE EHB?%anW?EboEErB%°Ph§2tBﬂth%chEHﬁBdB?ﬁﬂpPﬁrFﬁe
contai ner body 4 anduﬁhaeb b8 aﬁefeﬁdbbdrﬁbeﬂt(YthOeﬁ@ ﬂ@ﬁtfeﬁ in Fig.

| ongi tudi nal |y out |ts edge |n F| Lally
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angle of inclinatio s not circular i %égtlc
The short tubul ar wERitpBleBhagbiermaheriad. waf| PaefBerend vall pembrFcal |

and its outside di apBterThé &hdswanliféhiethi4sppesasSstantiaslgethe sahd -
as the end wall member 12, except that it lacks the
plate-like gripping piece 38. That is, the end wall
member 14 also has a flat end wall portion defining
the end wall 22 of the container body 4, and a short
tubular wall portion 40 protruding longitudinally
outwardly from the peripheral edge of the end wall
portion. Importantly, the inner surface of the end
wall 22 defined by the flat end wall portion of the
end wall member 14 extends in an inclined manner, at
the angle of inclination ¢ which is larger than the
angle of repose of the toner accommodated in the
container body 4 and which is preferably about 70 to
80 degrees, longitudinally outwardly from its edge
(upper edge in Fig. 2) substantially conformed to one
longitudinal edge (right edge in Fig. 2) of the toner
discharge opening 26, as does the inner surface of
the end wall 20. The reasons will be offered later.
Since the end wall 22 is inclined at the angle of
inclination #, the end wall 22 is not circular, but
elliptic. The short tubular wall portion 40 of the
end wall member 14 is cylindrical, and its outside
diameter is substantially the same as the inside



di anmeter of the tubular nmenber 10. The end wall nenber 14 further has an
annul ar wall portion 42 extending radially outwardly fromthe outer end of
the short tubular wall portion 40, and a short cylindrical wall portion 44
protruding longitudinally inwardly fromthe radially outer edge of the
annul ar wall portion 42. The annular wall portion 42 is substantially
perpendi cul ar to the | ongitudinal axis of th¥? cont ai ner body 4. Such end
wal | menber 14 is fixed to one end portion of the tubular nmenber 10 by

securing the out e feriler e Wi atuifart Harldr 0o UbYLAT SHY lyalr i on 40

to the inner periphe surface of one end portion (rlqct end portion in
Fig. 2) of the tubmemberedfefurthgn has an PaRUd agdwWadily @OTWAIR A% er ence

to Figs. 1, 2 and JxtiRidd Hadiazq 18 dutwr@lly FHonC alheOR@teayviamgl 8 ar ger
i nside dianeter th t he outside.dianeter of .t.he i ndrJ cal er 10. The
| ength of the case%glel 5%5%5?‘5%‘%1511 i epfgr%%ls%at?%gf ﬁél_t uEu_I ar
menber 10. Such casel8rchrided fwerliedoarbiam dde@rsitruding donsidowidaidw ng

its outer peripher gl Sd13F & rAlefk Waldl A iSHidalle diRsidsC thd arsiiaans a
nylon film If desired, the ,casigg max be nol ded frqom a suitable .plastic

material . As cl ear Mpldh&RFELPTF graulan giadile POTTHOR, % hdi ng

t oner passage openisupstfantd flAyreeddgeridieulase th thee liooertyskissdgaxiEeni ng

46, in the state il] rated.in Figs, a ' IhYatRehHdl ad quer

end portion of the'°cflafls§-'tehe8.c°%1eeaq1neeﬁgt§%d&‘ %he%&é‘er‘*"%‘a?&é&e operﬁ}ngt 46

formed in the case f3xed &o ones enshgomtdionalofithen fudwlars O R

than the length of dei ioRerHll TRRAYHAAPHLIR 12 GulrFaBd I thiee shdedd ar

menber 10, i.e., its_laqngitudi_nal dinension. }H’g |_(;{lr%£ udi %@fpom te

end portions of thFXBHET pddadOTieR &7 49 5 EF*:

| ongi tudi nal | y out waixBacedfofl the end Fdrtion (right end portion in Fig.
2) of the tubular member 10 with a suitable adhesive.

With reference to Figs. 1, 2 and 3, the

outer case 8 is a cylindrical one having a larger

ger

inside diameter than the outside diameter of the
cylindrical member 10. The length of the case 8 is
substantially the same as that of the tubular member
10. Such case 8 can be formed advantageously from a
boxboard having its outer peripheral surface coated
with a suitable plastic film such as a nylon film.

I1f desired, the case 8 may be molded from a suitable
plastic material. As clearly shown in Figs. 2 and 3,
a longitudinally extending toner passage opening 46
is formed in the case 8. The toner passage opening
46, in the state illustrated in Figs. 1, 2 and 3, is
situated in a lower end portion of the case 8. The
length of the toner passage opening 46 formed in the
case 8, i.e., its longitudinal dimension, is somewhat
larger than the length of the toner discharge opening
26 formed in the tubular member 10, i.e., its
longitudinal dimension. The longitudinally opposite
end portions of the toner passage opening 46 are
situated somewhat longitudinally outwardly of the



Ibngitudinally opposite end portions of the toner discharge opening 26. The

wi dth of the toner passage opening 46, i.e., its peripheral dinension, is
atdvant ageously substantially the same as or sonmewhat |arger than the width
of the toner discharge opening 26, i.e., its peripheral dinension. As shown

in Figs. 1 and 3, an engagenent ridge 48 extending longitudinally at a
m ddl e portion of the case 8 is provided at B predeternm ned angul ar
position of the outer peripheral surface of the case 8. Such an engagenent

ridge 48 may be fornmed . separately from.the cylindrical dy..qf case 8,
and fixed at its r&&&gﬁga‘%ﬁrélﬁ i%ﬁthsﬁEt ne %‘hé’?' \Fé."nisggl )éé‘% Jx‘%%c‘?m in
Fig. 2, the outsideicichepiger oplentimg C&se Thies widltht adt thel fonksr Passags or

slightly smaller t . i,nsi de di aggte f; hgk sbpdrisgal wal |
portion 36 of the %%%4%%% 4%éngéﬁ'12q§%d%f%ép%ﬁgf ea #gﬁégg?’oﬁgﬁhe short
cylindrical wall p&dviesytageoyslihsubstantipliynhee sameTRE OFssogepbat -

relatively rotat ab'l\é.x?%iefﬂﬂa%d et frildt® eentdienebnkedyidchiarge, opemitigbul ar
menber 110 and the en wal | nbers.1%§%%§t%§§Fg¥.g%§itk niﬁgwghgnppposite
end portions of th&%ade S8 i AdS4@FHE PRarical “Ralr portion 36 of
the end wal | nenbelFika.and ande 3shant engaigetheindalridgel 48oexitendindof the end

wal | nmenber 14. In detaly) | CH;HARL bR 3R 08X P8 Ot @Gty On Of
t he toner cartridgégéﬁgqﬁﬁgﬁﬁigmim?ﬁa? ér 10,%?he gnd waILenenber , the

seal i ng nenber 6 (FFOVESRS RF feFedederminesh angudaryPesLAtem oL td he
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the - 14 - required position with an adhesive. As clearly shown
in Fig. 2, the outside diameter of the case 8 is
substantially the same as or slightly smaller than
the inside diameter of the short cylindrical wall
portion 36 of the end wall member 12 and the inside
diameter of the short cylindrical wall portion 44 of
the end wall member 14. The case 8 is relatively
rotatably assembled with the container body 4 (i.e.,
the tubular member 110 and the end wall members 12
and 14) by positioning the opposite end portions of
the case 8 inside the short cylindrical wall portion
36 of the end wall member 12 and the short
cylindrical wall portion 44 of the end wall member
14. In greater detail, according to an example of
production of the toner cartridge 2, the tubular
member 10, the end wall member 12, the sealing nember
6 (the sealing member 6 will be described later), and
the case 8 are combined as required. Then, a toner
is charged into the tubular member 10 from an open
end (right end in Fig. 2) of the tubular member 10.
Thereafter, the end wall member 14 is fixed to one
end portion of the tubular member 10 with an
adhesive, and assembled with one end portion of the




case 8 such that the case 8 may be rotatable. As clearly understood from
Fig. 3, the engagenent ridge 48 provided on the outer peripheral surface of
the case 8 protrudes radially outwardly beyond the outer peripheral
surfaces of the end wall nenbers 12 and 14. Wth further reference to Figs.
2 and 3, the sealing nenber 6 may be forned iﬂvantageously froma suitable
plastic filmsuch as a nylon film Such seal *hg nenber 6 has a sealing
portion 50 covering the toner discharge opening 26 formed in the tubul ar

menber 10, and an gxLgnai glch2tRXtepHbngabeol hh9 Beak-bBgatABLEL ONABD. The
sealing portion 50 is situated on the outer perlphegal surface ﬁ; tae
FPf FoFHes

tubul ar menber 10 £ée@5t¥r upAerebAes GroBnhiifge dpefPfigeBEaITHER
region of the seal aggppervided bf that ofteropadiphbeal oserfdcechér gbeopeni ng

26 is welded strippably.to_the quter_periphera .fac h u
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Fig. 3) of the seapemfppertilosuSfacrsendistbeecenthwaidampmgepsr L20AnN80 after

being fol ded back gl one side edge of the sealing portion 50. Then, the
extension 52 further extends_ clockwi se in Fi 3 al ong_t he ogter pgripheral

; . g
surface of the tubul ar nenbewlib,fBEE?PngFﬁgGEBﬁetHE Fofigr pa888ga° opening
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of the extension 52hef sealing portion 50. The sealing portion 50 is
situated on the outer peripheral surface of the
tubular member 10 to cover the toner discharge
opening 26. The marginal region of the sealing
portion 50 that surrounds the toner discharge opening
26 is welded strippably to the outer peripheral
surface of the tubular member 10. The extension 52
extending from one side edge (left side edge in Fig.
3) of the sealing portion 50 extends over the seaLing
portion 50 after being folded back at one side edge
of the sealing portion 50. Then, the extension 52
further extends clockwise in Fig. 3 along the outer
peripheral surface of the tubular member 10, passing -
through the toner passage opening 46 formed in the
case 8. Then, it is folded back at one side edge
(right side edge in Fig. 3) of the toner passage
opening 46, and further extends along the outer
peripheral surface of the case 8. . Finally, a front
end portion of the extension 52 is welded to the
outer peripheral surface of the case 8. If desired,
the sealing portion 50 of the sealing member 6 may be
bonded with an adhesive, instead of being welded, to
the outer peripheral surface of the tubular member



the sealing nmenber 6 may be bonded with an adhesive, instead of being

wel ded, to the outer peripheral surface of the case 8. Advantageously, the
| ongi t udi nal di mension of the sealing nmenber 6, i.e., its dimension in the
right-and-left direction in Fig. 2, is somewhat |arger than the

| ongi t udi nal di mension of the t oner di scharge opening 26, and substantially
the sanme or slightly smaller than the | ongrtidirnal di mension of the toner
passage openi ng 44. Flg 1 also briefly shows a devel opi hg devi ce 54 which

the toner cartridggq tQthfPQHEtggdoﬁoreﬁoﬁnoﬂpgﬁé eREEnd{oh Ne2 of
devel opi ng devi ce 4 IS %IS osed a toner cartrld e rece|V|n8 gggtlon 56.
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one surface thereof. The ingeriion o |ng 8. 1 i Leyl ne having an
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- menbers 12 and 14 bbngheudibnel damensﬂga @f thed stalingsmemberi 6n diet he
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opening 58. At a ermne g 03|t|on of the inner_peripheral
surface of the cyI?ndFFc&Pmﬁﬂthd PFﬁPﬁgtPﬁB theetonaytegdinele 1? nFHPRed

an engagenent grooyge @ﬁe“ﬁbﬁareﬁiEBHSr&HbspaﬁihglBﬁ handzsubathutlihby

procedure for nounging_the tone ridge h e
recei ving portion %% oFa?ﬁe°ﬁe§é?8§£% gﬁFég gﬁd g agéﬁaigggeloplng
device 54 with thedimessiba af théluQaeerassagehepeaheg #4rtridge 2 is

inserted into the receiving gp ce16glggrggggf§9eshg§grglggvgpgﬁiﬁg 58 of
the toner cartridge receiving % th

tion 56, e end
(accordingly, the devicegS4 Whgﬁb Ehe FﬁnFFgcaﬁfrbégﬁg pPﬁcEG ggrennst
this mounted on. At an upper part of the developing

device 54 is disposed a toner cartridge receiving
portion 56. The toner cartridge receiving portion 56
defines a receiving space 60 extending substantially
horizontally from an insertion opening 58 formed in
one surface thereof. The insertion opening 58 is a
circular one having an inside diameter consistent
with the outside diameters of the end wall members 12
and 14 of the toner cartridge 2, and the cross
section of fhe receiving space 60 is a circle
consistent with the shape of the insertion opening
58. - At a predetermined angular position of the inner
peripheral surface of the cylindrical wall defining
the receiving space 60 is formed an engagement groove
62 which extends substantially horizontally.

The procedure for mounting the toner
cartridge 2 into the toner cartridge receiving
portion 56 of the developing device 54 and feeding
the developing device 54 with the toner is as
follows: First, the toner cartridge 2 is inserted
into the receiving space 60 through the insertion
opening 58 of the toner cartridge receiving portion
56, with the end wall member 14 (accordingly, the



occasion, the angular position of the engagenent ridge 48 fornmed on the
outer peripheral surface of the case 8 is aligned with the angul ar position
of the engagenent groove 62 of the toner cartridge receiving portion 56,
and the engagenment ridge 48 is inserted into the engagenent groove 62.

Thus, the toner cartridge 2 is inserted into the receiving space 60 until

. the main part of the end wall nenber 12 i s-dPtuated in the insertion
opening 58, and only the gripping piece 38 formed in the end wall nenber 12

projects fromthe rf%%?i&gds&@cﬁei&p iPV@é%%’%ac@d tdSentd 4, n S i N

Figs. 2 and 3, the _passage opening 46 Torned in the case 8 is
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cont ai ner body 4 i sr%gé%ﬁ%i?%@@{ﬁ %%{M}%J?%ta{&;&{l{%ém a8fadd o te

state shown in Fig. i s a state in which the
contai ner body 4 isinsented chute ctlke RAGRIMERE ARAPVIBPregrBBES 1 ' t he

state shown in Fi g-tgn?zSi a&&fmg@rmag@r%mefwwem&imewmm t he
engagenment groove 62 of t t ong artridge receiyi parti case
8 is not rotated at Fgﬁﬁﬁnggo‘ﬁ"? '@b?lt’&?"rfgrp%%ﬁf%,%teorfés %bfq?%w e
state shown in Fig.13. idssithated imathé yinseetionrPeninei®d ermrd 1R gs.
3 to 5 when the co i s LS. T hth,t SEF Y,
%ﬁegfip?ﬁ% érléén%ee 8 3 Sndh 11 1Hige CaRE Wa Bl ah y

t he extension 52 of sea rr 61s relatively pulled. nce, the

sealing portion 50 &% Pﬁ%je‘é'ﬁﬁi%%%%rr%c?%v%‘iiﬁj%%es%%u’é‘?\‘ﬁ% I¥/°"h om

- 17 - the outer pesitpBBisl tsméf age shovheih Ubidss 2read®r3, the toner

| passage opening 46 formed in the case 8 is situated

at the lower end portion and left open downwards,
whereas the toner discharge opening 26 formed in the
container body 4 is situated at the upper end
portion. Then, the gripping piece 38 formed in the
end wall member 12 is gripped to turn the container
body 4 counterclockwise through 180 degrees in Figs.
3 to 5. Fig. 4 illustrates a state in which the
container body 4 is turned counterclockwise through
90 degrees from the state shown in Fig. 3, and Fig. 5
illustrates a state in which the container body 4 is
turned counterclockwise through 180 degrees from the
state shown in Fig. 3. Since the engagement ridge 48
is engaged with the engagement groove 62 of the toner
cartridge receiving portion 56, the case 8 is not
rotated attendant on the container body 4, but is
kept in the state shown in Fig. 3. As will be
readily understood by reference to Figs. 3 to 5, when
the container body 4 is rotated with the case 8
stationary, the extension 52 of the sealing member 6
is relatively pulled. Hence, the sealing portion 50
of the sealing member 6 is stripped sequentially from



10, starting at the left side edge in Fig. 3. Wen the container body 4 is
rotated to the state shown in Fig. 5, the sealing portion 50 of the sealing
ménber 6 has been stripped fromthe outer peripheral surface of the tubular
menber 10, with only one side edge portion thereof being left intact. As a
result, the toner discharge opening 26 of the container body 4 is situated
at the I ower end portion, and rendered open‘d@mmmards The toner (not
shown) accomodated in the container body 4 is allomed to fall into the
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to the |longitudinally opposite en t oner ar ge opening 26. Th
angl e of inclinati ®rFion theresd h&nmg ZGfénén$QcFelaﬁ§vé F&SPR§: the

hori zontal is grea&@hekhaaskmar@@gbgeaﬁn Q@S%fOEhhh%ththerTBBay hhgs
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toner discharge opes AGrddghl Ane tbber! PARsad@ESpening 46 formed in the
case 8. In regard to the discharge of the toner from
the container body 4, the following facts should be
given attention: As will be clearly seen by
reference to Fig. 2 viewed upside-down, where the
toner discharge opening 26 of the container body 4 is
situated at the lower end portion and rendered open
downwards, the end walls 20 and 22 of the container
body 4 extend upwardly and longitudinally outwardly
in an inclined manner from the lower ends
substantially conformed to the longitudinally
opposite ends of the toner discharge opening 26. The
angle of inclination € of the end walls 20 and 22
relative to the horizontal is greater than the angle
of repose of the toner. Thus, the toner flows
downwards sufficiently satisfactorily without
stagnating on the end walls 20 and 22, and discharges
from the toner discharge opening 26. As will be
understood by reference to Fig. 5, the tubular wall
16 of the container body 4 also extends upwardly and
arcuately, at the angle of inclination f relative to
the horizontal which is greater than the angle of
repose of the toner, from the opposite side edges of



not stagnate on the tubular wall 16. Consequently, substantially all of
the toner acconmmodated in the container body 4 is discharged fully snoothly
fromthe container body 4 into the devel opi ng devi ce 54 through the toner

di scharge opening 26 and the toner passage opening 46. As shown by two-dot
chain lines in Fig. 2, if the end walls 20 and 22 of the container body 4
were caused to extend substantially vertlca1l§'fron1the opposite ends of

t he toner discharge opening, the toner in the container body 4 would be
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in Figs. 5 and 3 from state shown in e Sstate shown in
Fig. 3. Thus, the PRf&29% SPeRPYT &Sening 26 of the container body 4 is
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i nvention. A toner Irely e “numer al
102, is conposed oftomer in the contalner body 4 would be discharged

sufficiently satisfactorily from the toner discharge
opening 26 without becoming stagnant on the end walls
20 and 22. However, if the end walls 20 and 22 were
constituted as shown by the two-dot chain lines, the
volume of the toner accommodated in the container
body 4 would be decreased compared with the
constitution shown by the solid lines.

To release the toner cartridge 2 from the
developing device 54 after discharge of substantially
all of the toner accémmodated in the container body
4, the gripping piece 38 is gripped, and the
container body 4 is rotated clockwise in Figs. 5 and
3 from the state shown in Fig. 5 until the state
shown in Fig. 3. Thus, the toner discharge opening
26 of the container body 4 is situated at the upper
end portion again, thereby reliably preventing some
toner stagnating in the container body 4 from falling.
through the toner discharge opening 26. Then, the
toner cartridge 2 is pulled from the toner cartridge
receiving portion 56 toward you.

Fig. 6 illustrates another embodiment of a
toner cartridge constituted in accordance with the
present invention. A toner cartridge, entirely



cont ai ner body 104 and a sealing nmenber 106. The toner cartridge 102 has no
outer case. The contai ner body 104 of the toner cartridge 102 is forned
fromthree menbers, a tubular nmenber 110 and end wall nenbers 112 and 114.
The tubul ar nmenber 110 is substantially identical- with the tubular nmenber
10 of the container body 4 in the toner cartrldge 2 shown in Figs. 1 to 5.
The end wal |l nenber 112 is substantially thel®ame as the end wal | nenmber 12
of the container body 4 in the toner cartridge 2 shomm in Figs. 1to 5,

except that the r of _its a rtion 134 is
relatively small aldﬁ%‘f%{?ng | st% D t%@h e corl? %Srecge?tllp;ﬁeral
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the short radial dimension of its annular wall portion 134 is
relatively small, and that the distance between the
outer peripheral surface of its short tubular wall
portion 132 and the inner peripheral surface of its
short cylindrical wall portion 136 is substantially
the same as the wall thickness of the tubular member
110. The end wall member 114 is also substantially
the same as the end wall member 14 of the container
body 4 in the toner cartridge 2 shown in Figs. 1 to
5, except that the radial dimension of its annular
wall portion 142 is relatively small, and that the
distance between the outer peripheral surface of its
short tubular wall portion 140 and the inner
peripheral surface of its short cylindrical wall
portion 144 is substantially the same as the wall
thickness of the tubular member 110. The end wall
member 112 is fixed to one end portion of the tubular
member 110 by inserting the one end portion of the '
tubular member 110 between the short tubular wall
portion 132 and the short cylindrical wall portion
136, and bonding them together with an adhesive. The
end wall member 114 is fixed to the other end portion
of the tubular member 110 by inserting the other end



tubul ar wall portion 140 and the short cylindrical wall portion 144, and
bondi ng them together wth an adhesive. The sealing nenber 106 in the toner
cartridge 102 nay al so be fornmed advant ageously froma suitable plastic
filmsuch as a nylon film Such sealing nmenber 106 al so has a sealing
portion 150, and an extension 152. The sealing portion 150 is situated on
the outer peripheral surface of the tubul ar Henber 110 to cover a toner

di scharge opening 126. The nargi nal region of the sealing portion 150 that

surrounds the tone ?%gﬁgagge geghg ;gGT%gb@§Iq§g ggkwggﬁbkﬁetghbgg out er

peri pheral surface e tub extension_152 exﬁgndlng
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is fol ded back al oaaltlhgo%eoal desedgadobohbenge@hieng tpoether ¥HEeh and
extends leftward in over the sealing portion 150. Then, the

extension 152 furtf eg% Y&nds al ong the outer peripheral surface of the
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surface of the short cyl rica p i on wal
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illustrated in Fi g2% ffeFf¥ g&ngﬁ d|s%ﬁ?rgeggggﬁaﬁbqfégs#orne in the
t ubul ar menber 110 siitusitiedatoad the sutewepepdphiesalosurfaceoed: thertri dge
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that surrounds the toner discharge opening 126 1is
welded strippably to the outer peripheral surface of
the tubular member 110. The extension 152 extending
from one side edge (right side edge in Fig. 6) of the
sealing portion 150 is folded back along the one side
edge of the sealing portion 150, and extends leftward
in Fig. 6 over the sealing portion 150. Then, the
extension 152 further extends along the outer
peripheral surface of the short cylindrical wall _
portion 136 of the end wall member 112. A front end
portion of the extension 152 is welded strippably to
the outer peripheral surface of the short cylindrical
wall portion 136 of the end wall member 112.

An example of the manner of using the toner
cartridge 102 shown in Fig. 6 will be described. The
toner cartridge 102 is inserted into a regquired
position of a developihg device (not shown), in the
state illustrated in Fig. 6 where the toner discharge
opening 126 formed in the tubular member 110 is
situated at a lower portion of the toner cartridge
102. Then, a front end portion of the extension 152
of the sealing member 106 is stripped from the outer
peripheral surface of the short cylindrical end



extension 152 is pulled leftward in Fig. 6. Thus, the sealing portion 150
of the sealing nenber 106 is stripped sequentially fromthe peri pheral
surface of the tubular nenber 110, starting at the right end portion in
Fig. 6. As aresult, the toner discharge opening 126 is rendered conpletely
open. The sealing nmenber 106 can be conpletely stripped fromthe peripheral
surface of the tubular nenber 110, and reIea%éd fromthe contai ner body
104. When the toner discharge opening 126 has t hus becone open, the toner
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opening 126 for feeding into the developing device.
As with the toner cartridge 2 shown in Figs. 1 to 35,
the end walls 120 and 122 of the container body 104
extend upwardly and longitudinally outwardly in an
inclined manner from the lower ends substagtially
conformed to the longitudinally opposite ends of the
' -toner discharge opening 126. The angle of
inclination ¢ of the end walls 120 and 122 relative
to the horizontal is greater than the angle of repose
of the toner; Thus, the toner flows downwards
sufficiently satisfactorily without stagnating on the
end walls 120 and 122, and discharges from the toner
discharge opening 126. The tubular wall 116 of the
container body 104 also extends upwardly and
arcuately, at the angle of inclination B (see Fig. 5)
relative to the horizontal which is greater than the
angle of repose of the toner, from the opposite side
edges of the toner discharge opening 126. Thus, the
toner does not stagnate on the tubular wall 116.
Consequently, substantially all of the toner
accommodated in the container body 104 is discharged
fully smoothly from the container_body 104 into the



126. After substantially all of the toner accommpdated in the container
body 104 is discharged, the container body 104 is rotated through 180
degrees about its longitudinal central axis to bring the toner discharge
opening 126 to the upper end portion. Then, the toner cartridge 102 can be
w thdrawn fromthe devel oping device. Fig. 7, llustrates still another
enbodi nent of a toner cartridge constituted 2 accordance with the pr esent
invention. In a toner cartridge 202 shown in Fig. 7, a container body 204

~is conposed of twogaREebingddeoitenedrbugul @hemeohetr Alschatganopedingl |

- menber 212. The bottaned tubul ar ngnagt %%l gihin%s % tgbular wal | 216 in
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shown in Fig. 7 are&heuksveliopihky dekdéceane as the end wal |l nmenber 112 and

the sealing member 106 in thegstongr ;63 Libdees1A2;50WR s SmrBdiment
According to an exanple of production of such toner cartridge 202, .a
EPE5E8 VI ( he

seal i ng portion 25@fofa thaneye garirgifgeh EPREH tudege Lfe #CSO
outer peripheral suHeaghederthe@nRehnitadnd t uhulaakotierbearitidge 202l t he
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t he bottoned tubul &iwonrmdmirers, a bottomed tubular member 211 and an end

wall member 212. The bottomed tubular member 211
defines a tubular wall 216 in the shape of a

" gylinder, and an end wall 222 which closes one end of
the tubular wall 216. The inner surface of the end
wall 222, in the state illustrated in Fig. 7, extends
upwardly and longitudinally outwardly in an inclined
manner from the lower end coinciding with one end
edgé of a toner discharge opening 226 formed in tbe
tubular wall 216. The angle of inclination # of the
inner surface of the end wall 222 relative to the
horizontal is set to be larger than the angle of
repose of the toner. The end wall member 212 and a
sealing member 206 in the toner cartridge 202 shown
in Fig. 7 are substantially the same as the end wall
member 112 and the sealing member 106 in the toner
cartridge 102 shown in Fig. 6. According to an
example of production of such toner cartridge 202, a
sealing portion 250 of the sealing member 206 is
welded strippably to the outer peripheral surface of
the bottomed tubular member 211 to seal the toner
discharge opening 226. Then, a toner is charged into
the bottomed tubular member 211 through the open end



211. Thereafter, the end wall nenber 212 is fixed to the open end portion
of the bottoned tubul ar nenber 211, and a front end portion of an extension
252 of the sealing nmenber 206 is welded strippably to the outer peripheral
surface of a short cylindrical wall portion 236 of the end wall nenber 212.
If, as with a container body 204 in the ton%%hcartridge 202 shown in Fig.

7, one of the end walls 220 and 222 cl osi ng € opposite ends of the

tubular wall 216, i.e., the end wall 222, is forned integrally with the
tubul ar wall 216, fft%ff% '§1db9. ngeqd. t(?)f ot %h%eaerc%babu tapued repdmpek!
menber to one end oOf the ar “wal | ght _end in Fig
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to stagnate at the _ri ht en t he contai b |
illustrates a furt &P é"rrt?(?tf %{ge% ts(])"r?é'fn Ay ﬁlgdg c%%él% ut %nd
accordance with therairles @20 mmde@QZOWldslnm'ﬂmweppwaﬁumﬁdgadgozfsﬁbﬁn in
Fig. 8 an end wall u%ﬁq 16190 8% t e £nd 'enaowlqnz% aase&@fﬁ@hl

I ca

menber 312 is a con one exténdi’ng i nwar e.. toward the central

axi s of - 24 - antesmadd it tde mqlaérg‘v{ad& Ry THEERarE % r om

need to fix a separately formed end wall member to
one end of the tubular wall 216, i.e., the right end
in Fig. 7. Thus, at one end portion of the container
body 204, i.e., the right end portion in Fig. 7, it
suffices to provide a relatively short unopen portion
230 necessary for strippably welding thereto the
sealing portion 250 of the sealing member 206. If
the unopen portion 230 may thus be relatively short,
it is possible, if desired, to make the end wall %22
extend substantially vertically, and conform one end
edge of the toner discharge opening 226 to the lower
end of the end wall 222, as shown by a two-dot chain
line in Fig. 7. Such a constitution would not
excessively decrease the volume of the toner
accommodated in the container body 204, nor would it
cause the toner to stagnate at the right end portion
of the container body 204.

Fig. 8 illustrates a further embodiment of
a toner cartridge constituted in accordance with the
present invention. In a toner cartridge 302 shown in
Fig. 8, an end wall 320 defined by the end wall
portion of an end wall member 312 is a conical one
extending inwardly (i.e., toward the central axis of
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t he outer peripheral edge thereof at the angle of inclination [err].

I nportantly, the angle of inclination [err] is set to be |larger than the
angl e of repose of the toner accommobdated in a container body 304. As
descri bed above, the angle of repose of the toner is generally about 60
degrees, so that the angle of inclination [err] is preferably about 70 to
80 degrees. An end wall 322 defined by the ®@4 wal|l portion of an end wal l
-menber 314, like the end wall 320 is a coni cal one extending i nwardly

(i.e., toward the ce t ubu and,.l ongitudinally
outwardly fron1thegoﬂ%éa&6 r.%ﬁ ﬁEZd %8?36 gfg g%y 5Fgar§i§ Qrog
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with regard to thetendrwattemidQated 3R2a tons8dbAaésnbodly| §othe Rane as the

toner cartridge 208.50008chNaEbge Ocnbnahlee! QRCL BALLT LRU 302 30aM, 1

Fig. 8, too, when 8 seal menber S re eas rom e contai ner
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520 as shown in Fi gend9tulinkDeyCastwiaiPerrom the outer peripheral
edge thereof at the angle of inclination ¥. The
opposite end edges of a toner discharge opening 326
formed in a tubular member 310 are substantially
conformed to the outer peripheral edges of the end
walls 320 and 322. The constitution of the toner
cartridgé 302 shown in Fig. 8, except the elements
described above with regard to the end walls 320 and
322, is substantially the same as the toner cartridge
202 shown in Fig. 6. In the toner cartridge 302
shown in Fig. 8, too, when the sealing member 306 is
released from the container body 304 to render the
toner discharge opening 326 of the container body 304
open, the toner accommodated in the container body
304 is discharged sufficiently satisfactorily through
the toner discharge opening 326. Since the end walls
320 and 322 extend longitudinally outwardly at the
angle of inclination ¥ which is larger than the angle
of repose of the toner, there is no stagnation of the
toner on the end walls 320 and 322.

Instead of the conical end walls 320 and
322, it is poseible to adopt a truncated conical end
wall 420 as shown in Fig. 9, or a concave end wall



truncated conical end wall 420 as well, it is inportant that the angle of
inclination y is larger than the angle of repose of the toner. For the
concave end wall 520 as well, it is inportant that the m ni mum angl e of
inclination [err]mn, i.e., the angle of inclination [err]m n at the |ower
end of the end wall 520, is larger than the angle of repose of the toner.
Furthernore, the end walls 320 and 322, 426G ahd 520 shown in Figs. 8, 9 and
10 are shaped such that their | ongi tudi nally outernbst points are in
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opposite end walls osing the_longitudina
reglstry with the central axes of tubular walls 316,
416 and 516. If desired, their longitudinally
outermost points may be displaced in arbitrary
directions relative to the central axes of the
tubular walls 316, 416 and 516.
' More additionally, in all of the above-
described embodiments, the tubular walls 16, 116,
216, 316, 416 and 516 are cylindrical with their
cross sections being circular. If desired, tubular
walls in the shapes of polygonal prisms, such as _
regular hexagonal prisms or regular octagonal prisms,
may be used instead of the cylindrical tubular walls
16, 116, 216, 316, 416 and 516.

While some preferred embodiments of the
present invention have been described in detail with
reference to the accompanying drawings, it is to be
understood that the invention is in no way limited to
them, but various changes and modifications may be
made without departing from the spirit and scope pf

the invention.
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angle of repose of the toner accommodated in the
container body, longitudinally outwardly from the
edge substantially coinciding with one longitudinal

edge of the toner discharge opening.

2.

The toner cartridge of Claim 1 wherein the

inner surfaces of both of the opposite end walls of

the

container'body extend, at the angle of

inclination ¢ which is larger than the angle of
repose of the toner accommodated in the container_
body, longitudinally outwardly from the edges
substantially coinciding with the longitudinally
opposite edges of the toner discharge 6pening.

3.

The toner cartridge of Claim 1 wherein the

angle of inclination ¢ is 70 to 80 degrees.

4.

The toner cartridge of Claim 1 wherein the

inner surface of said one of the opposite end walls
of the container body is an inclined flat surface.

5.

The toner cartridge of Claim 1 wherein in a

sectional view taken perpendicularly to the

longitudinal direction of the container body, the

inner surface of the tubular wall extends, at the

angle of inclination B which is larger than the angle

of repose of the toner accommodated in the container



IS substantially constant in the entire longitudinal direction. 7. A
toner cartridge conprising a container body having a tubular wall having a
| ongi tudi nal Iy extendi ng toner discharge opening formed therein, and
opposite end walls closing the longitudinally opposite end portions of the
tubular wall; a toner accommopdated in the container body; and a sealing
menber unseal ably sealing the toner di scharg@7openi ng of the container

body; wherein the inner surface of at |east one of the opposite end walls
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opposite end portions of the tubular wall; a toner
accommodated in the container body; and a sealing
member unsealably sealing the toner discharge opening
of the container body; wherein

the inner surface of at least one of the

opposite end walls of the container body extends
inwardly and longitudinally outwardly, at the angle
of inclination ¥ which is larger than the angle of
repose of the toner accommodated in the container
body, from the outer peripheral edge thereof, and one
longitudinal edge of the toner discharge opening is
substantially conformed to the outer peripheral edge
of the inner surface of that one of the opposite end
walls of the container body.
8. The toner cartridge of Claim 7 wherein the
inner surfaces of both of the opposite end walls of
the container body extend inwardly and longitudinally
outwardly, at the angle of inclination Y which is
larger than the angle of repose of the toner
accommodated in the container body, from the outer
peripheral edges thereof, and the longitudinally
opposite edges of the toner discharge opening are
substantially conformed to the outer peripheral edges
of the inner surfaces of the opposite end walls of

—_
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I nner surface of said one of the opposite end walls of the container body
I s substantially conical. 11. The toner cartridge of Claim7 wherein
thre inner surface of said one of the opposite end walls of the container
body is substantially truncated- conical. 12. The toner cartridge of
Claim?7 wherein the inner surface of said one of the opposite end walls of
the container body is substantially concave. 283, The toner cartridge
of Claim?7 wherein in a sectional view taken perpendicularly to the
| ongi tudi nal directh@ncehtibgesopéadyyner body, the inner surface of the

t ubul Il ext , at th f i ti ' 1S,
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fromthe opposite shdkeedfeinclindeionmerisi 2ehtogélopegrags. 14. The
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shape, and the peripheral diTensron of 1 di sc pening is
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of the container body is substantially conical.

11. The toner cartridge of Claim 7 wherein the
inner surface of said one of the opposite end walls
of the container body is substantially truncated-
conical.

12. The toner cartridge of Claim 7 wherein the
inner surface of said one of the opposite end walls
of the container body is substantially concave.

13. The toner cartridge of Claim 7 wherein in a
sectional view taken perpendicularly to the
longitudinal direction of the container body, the
inner surface of the tubular wall extends, at the
angle of inclination P which is larger than the angle
of repose of the toner accommodated in the container
body, from the opposite side edges of the toner
discharge opening.

14. The toner cartridge of Claim 7 wherein the
tubular wall is cylindrical in shape, and the
peripheral dimension of the toner discharge opening
is substantially constant in the entire longitudinal

direction.
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