TONER €ONTAI NER FOR AN | MAGE FORM NG APPARATUS
BAGKGROUND OF THE | NVENTI ON The present invention relates to
a tﬁher cont ai ner for repl eni shing toner to a devel opi ng section
i ncluded in a copier, printer, facsim|le apparatus or simlar
el ect r ophot ogr aphi ¢ i mage 5 form ng appar at us.
Cenerally, an el ectrophot ographic i mage form ng appar at us I ncl udes
a devel opi ng section for developing a | atent image
el ectrostatically forned on a photoconductive elenent with toner. A
toner container for replenishing toner to the devel opi ng section has 10
been--proposed in various forns in the past. Japanese Pat ent
o TONER CONTAINER FOR AN IMAGE FORMING APPARATUS

BACKGROUND OF THE INVENTION

The present invention relates to a toner container for
replenishing toner to a developing section included in a copier,
printer, facsimile apparatus or similar electrophotographic image

5 forming apparatus.

Generally, an electrophotographic image forming apparatus
includes a developing section for developing a latent image
electrostatical ly formed on a photoconductive element with toner. A
toner container for replenishing toner to the developing section has

10 been proposed in various forms in the past. Japahese Patent
Laid-Open Publication Nos. 7-5759 and 7-20705, for example, each
disclose a toner container including a ho!{fow cylindrical body. The
body has a mouth or toner outlet at one end thereof and is formed with
a spiral groove in its circumferential wall. An inner cap is fitted

15 in the mouth in order to close the mouth. An outer cap is screwed
onto the outer periphery of the mouth over the inner cap in order to
prevent the inner cap stopping the mouth fromslipping out. This is
successful to convey the toner stored in the body to the mouth while
agitating it without resorting to an agitator otherwise positioned

20 in the body and therefore to prevent the toner from cohering.



Lak d- Open Publication Nos. 7-5759 and 7-20705, for exanple, each
fd|§@¢@§e a toner container including a hollgm/cylindrical body. The

body” has a nouth or toner outlet at one end“thereof and is fornmed with
a spi.ral groove inits circunferential wall. An inner cap is fitted 15
in the nouth in order to close the nouth. An outer cap is screwed
onto the outer periphery of the nouth over the inner cap in order to
prevent the inner cap stopping the nouth fromslipping out. This is
successful to convey the toner stored in the body to the nmouth whi |e
agltatlng It without resorting to an agitator otherw se positioned 20
I n the body and therefore to prevent the toner from cohering.

Hegmearer the herqirleil aithwi the tabevabewrwentivnait ioml

container is that it is troublesome to deal with the inner
d cgndainespis thal titcid frdup|esdrenta eat emth tbeniraenearapi and

d to or di smounted fromthe devel oping section, the toner is
| eak fromouter cap. Particularly, when the toner container is mounted to or

dismounted from the developing section, the toner is apt to leak from

5 the container and contaminate surroundings.
Japanese Patent Laid-Open Publication No. 10~149006 teaches
a toner container not including an inner cap or an outer cap.
Specifically, the toner container is formed with a toner outlet in
its circumferential wall. An agitator is disposed in the container
10 for conveying toner stored in the container to the toner outlet while
agitating it. This kind of toner container has a problem that it
needs a sophisticated structure including the toner outlet and

agitator and is difficult to produce and expensive.

15 SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a toner container capable of preventing toner from leaking and
contaminating surroundings and capable of feeding the toner stably
to the developing section of an image forming apparatus with a simple

20 structure.

In accordance with the present invention, in a toner container
including a body and a replenishing portion for replenishing toner
stored in the container to a developing device, the body is hollow
cylindrical and formed with a spiral groove in its inner

25 circumferential surface white the replenishing portion is hollow



5.+ the container and contam nate surroundi ngs. Japanese

_ Pafeg&gLald Open Publication No. 10-149006 teaches a toner
cont ai ner not including an inner cap or an Sout er cap. Speci fically,
the toner container is formed with a toner outlet in its
circunferential wall. An agitator is disposed in the container 10 for

conveying toner stored in the container to the toner outlet while
agitating it. This kind of toner container has a problemthat it

needs..a sophisticated structure including the toner outlet and

agitator and is difficult to produce and expensive. 15

SUWARY OF THE | NVENTI ON It is therefore an object of the
present inventi oy tiodpicaVi ded formed avitbbnan operabil etomapaduteedf iPreyvent i ng
tonerifrom | eaki ng and cont am nati ng surroundi ngs and capabl e of
f eedi#fg t he tone¢irsumfsrgntial wally o Tﬂ1hé>0dxeva¢queslg moath coaxial | anotatabby

g apparatus with a sinple structure. I n
rgance Wi th WP@Ob?%*séhtthﬁnMFni@mngmr&lqnonea aceswtlaineraber.

|nc|ud|ng a body and a replenishing portion for replenishing toner
stored in the container to a devel oping device, the body is holl ow

5 BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the
present invention will become more apparent from the following
detailed description taken with the accompanying drawings in which:

FIG. 1 is an exploded isometric view showing a conventional

10 toner container;

FIG. 2 is a section showing another conventional! toner
container;

FIG. 3 is aside elevation showing a toner container embodying
the present invention;

15 FIG. 4 is a fragmentary section of the illustrative
embodiment ;

FIG. 5 is an end view of an outer sleeve forming part of a
replenishing portion included in the illustrative embodiment:

FIGS. 6A and 6B are fragmentary isometric views each showing

20  aparticular configuration of a flange forming part of an inner sleeve
included in the replenishing portion;

FIG. 7 is a fragmentary section showing how a hook formed on
a body also included in the illustrative embodiment and projections
formed on the outer sleeve overlap each other:

25 FIG. 8 is a side elevation showing a developing section



I*si ndrtcal and forned with a spiral groove in its inner 25

ixferential surface while the replenishing portion is hollow

: cylindrical and forned w th4an openable toner outlet inits
circurferential wall. The body includes a nouth coaxially rotatably

~supported by the replenishing portion via a seal nenber. 5

- BRI'EF DESCRI PTI ON OF THE DRAW NGS The above and ot her
objects, features and advantages of the present invention wll
becore: more apparent fromthe follow ng detail ed description taken
mnth_the acconpanyi ng draw ngs i n which: FIG 1 is an

’ed | sonetric view show ng a conventional 10 t oner contai ner;
S a sectimeladedM g ANOMELE £ARVROL APARktIONRE |oaded wiERNEGHdIer ;

containers each having the configuration of the illustrative
embod iment;

FIG. 8 is a section showing an alternative embodiment of the

5 present invention;

FIG. 10 is a section along |ine—A of FIG. 9:

FIG. 11 is a fragmentary section showing another alternative
embodiment of the present invention:

FIG. 12 is anend view of a toner replenishing section included

10 in the embodiment of FIG. 11;

FIG. 13 is a fragmentary section showing still another
alternative embodiment of the present invention;

FIG. 14 is a fragmentary section showing a modification of the
hook included in any one of the illustrative embodiments:

15 FIGS. 15 and 16 are fragmentary sections each showing a
particular modified arrangement in which a mouth included in the body
and a seal member contact each other:

FIG. 17 is a fragmentary section showing a modification of the
mouth:

20 FIG. 18 is an end view showing a specific configuration of the
surface of the mouth expected to contact the seal member; and

FIG. 18 is a fragmentary section showing a modified

configuration of a spiral groove formed in the body.



FIG 3 's a side el evation showi ng a toner container enbodying t he

present?invention; 15 FIG 4 is a fragnentary section of
the illustrative enbodi nent ; 5 FIG 5 is an end view
of an outer sleeve formng part of a repl eni shing portion included
in the illustrative enbodi nent; FIGS. 6A and 6B are
fragnentary isonetric views each showing 20 a particular configuration
of a flange form ng part of an inner sleeve i ncluded in the
repl eni shing portion; FIG 7 is a fragnentary section

showii#g. how a hook formed on a body also included in the

Wt ati ve enbodi ment and projections formed on the outer sleeve
ovel ach other; 25 DESCRIPT FONQOF GHE SPREFERRED ENBODAMENGS showi ng a

g section 4
To better understand the present invention, brief reference

will be made to a conventional toner container for an. image forming
apparatus, shown in FIG. 1. The toner container to be described is
5 of the kind taught in, e.g., Laid-Open Publication Nos. 7-5759 and
7-20705 mentioned ear lier. As shown, the toner container, generally
100, includes a hollow cylindrical body 103 formed of plastics. The
body 103 has a mouth or toner outlet 102 at one end thereof and is
formed with a spiral groove 101 in its circumferential wall. An inner
10 cap 104 is fitted in the mouth 102 in order to close the mouth 102.
During storage or transport, i.e., before the toner container 100 is
mounted to the developing section of an image forming apparatus, an
outer cap 105 is screwed onto the outer periphery of the mouth 102
over the inner cap 104 in order to prevent the inner cap 104 stopping
15 the mouth 102 from slipping out. To mount the toner container to the

developing section, the outer cap 105 is removed from the body 103,

and then the body 103 is set at a preselected position on the

developing section. Then, an inner cap fitting/unfitting mechanism
built in the image forming apparatus automatically removes the inner
20 cap 104 from the mouth 102. In this condition, the body 103 is rotated
about its axis to feed toner stored therein to the developing section
via the mouth 102. This is successful to convey the toner stored in
the body 103 to the mouth 102 while agitating it without resorting
to an agitator otherwise positioned in the body 103. The toner is

25 therefore prevented from cohering.



incd uded in an i mage form ng apparatus and | oaded with toner

contai ners each having the configuration of the illustrative

enbodi nment ; FIG 9 is a secti®n showing an alternative

enbodi ment of the 5 present invention; FIG 10 is a
section along line-A of FIG 9; FIG 11 is a fragnmentary
section showi ng anot her alternative enbodi nent of the present

i nventi on; FIG 12 is an end view of atoner replenishing
section included 10 in the enmbodi nent of FIG 11; FI G
13 is a fragnentary section show ng still another alternative
enbodi nent of the present invention; FIG 14 is a
fragmentary section showheg the B06l 103 AdrisOsutodf tHtCtoner (tonerhetKcdrdiGk Lapd i n
any one of the illustrative enbodi nents; 15 FIGS. 15 and 16 are
fragmentary secti ahe appahatsfsodispdays a messagepsiiowii 6gilthe tonel Bhddonadirtdngenent

I n which a nouth included in the body and a seal nenber contact each
ot her; its dispGay.17Wherathagrendtary vetchirgntishoesseganoatiihgs dtheon
of the nmout h; 20 FIG 18 is an endvi ewshow nga specific

" confidur ati on of thedy 103 to a preselected position for removal, the fitting/unfitting

5 mechanism again fits the inner cap 104 in the mouth 102 and thereby
stops the mouth 102. The operator then removes the toner container

100 from the apparatus and fits the outer cap 106 on the mouth 102

in order to prevent the toner left in the container 100 from leaking.

The above toner container 100 including the inner cap 104 and

10 outer cap 105 has the following problems left unsoclved. First, the
operator removed the outer cap 105 from the container 100 before
mounting the container 100 to the developing section is apt to lose

it. The container 100 would then be stored or transported without

the outer cap 105 after the removal from the developing section.

15 Second, the inner cap 104 is loosely fitted in the mouth 102, so that
it can be automatical ly attached and detached from the mouth 102, [t
follows that when the container 100 is stored or transported without

the outer cap 105, the toner left in the body 103 is apt to leak via

a gap between the mouth 102 and the inner cap 104, smearing

20 surroundings including the floor and operator’s cloths. OFf course,
should the inner cap 104 accidentalily siip out of the mouth 102, more

toner would flow out of the container 100 and smear surroundings.

FIG. 2 shows another conventional toner container not

including an inner cap or an outer cap, as disclosed in Laid-Open

25 Publication No. 10-149006 also mentioned earlier. As shown, the



surface*of the nouth expected to contact the seal nenber; and

FIG. .19. is a fragmentary section showing a nodified
configuration of a spiral groove forned in t’he body.

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS To better
understand the present invention, brief reference wll be
made to a conventional toner container for an inmage form ng

apparatus, shown in FIG 1. The toner container to be described is

5 of the kind taught in, e.g., Laid-Open Publication Nos. 7-5759 and
7-20705 nentioned earlier. As shown, the toner container, generally

1 00, includes a hollow cylindrical body 103 forned of plastics. The
body 103 has a notdrerosorttaivesr, otenked| [0 0at i sofwemetaithareoér and!dts110 in
formedw t haspiral groove 101 in itscircunferential wall. An inner

10 . :cap 104 is ftgtddcumferbetimutval 1102 Am agitheort 012| osal ishesetiblinh thé2.

container 100 for conveying toner stored in the container 100 to the
toner outlet 111 while agitating it. A gear 114 is mounted on the

5 outside of one end wall of the container 110 via a seal member 113
for driving the agitator 112. The problem with this kind of toner
container 100 is that it needs a sophisticated structure including
the toner outlet 111 and agitator 112 and is difficult to produce and
expensive,

10 Referring to FIGS. 3 and 4, a toner container embodying the
present invention is shown and generally designated by the reference
numeral 1. As shown, the toner container 1 is made up of a body 2
and a replenishing portion 3. The body 2 is formed of synthetic resin
and has a bottom 21, a circumferential wali 22, a shoulder 23, and

15 a mouth 24. The body 2 has its bottom 21 mounted to a developing
section included in a copier or similar image forming apparatus.
Drive transmitting means 4 is arranged on the bottom 21 to be
operatively connected to drive means included in the developing
section. The drive transmitting means 4 may be implemented by a gear

20 or a cam by way of example. The replenishing portion 3 is fitted on
the mouth 24 located at the other end of the body 2. The
circumferential wall 22 of the body 2 is formed with a spiral groove
25 convex toward the inner periphery of the body 2. A hook 26
protrudes outward from the outer periphery of the tip of the mouth

25 24



During storage or transport, i. e., before the toner container 100 is

:nquﬂLgd-to t he devel opi ng section of an inmage form ng apparatus, an outer

“cap =05 is screwed onto the outer periphery8 of the nmouth 102

over_the'inner cap 104 in order to prevent the inner cap 104 stopping

15 - - the nmouth 102 fromslipping out. To nmount the toner container to the

~devel opi ng section, the outer cap 105 is renoved fromthe body 103,

“and then the body 103 is set at a preselected position on the

- devel'oping section. Then, an inner cap fitting/unfitting mechanism

~buitt in the image form ng apparatus automatically renoves the inner

'20,-£ cap 104 fromthe nmouth 102. 1In this condition, the body 103 is
ated TROPUS | dnfs $h 1%'p%rtt‘i)orT ged 1R300 8 %e&ﬂepesn%% 8, ! he

Opi ng section via the nouth . his i's successful to
y the toner aftigingd diBeve 32, and a seal heBePQdy 403 él&ekhﬁeewtdi 102
.agitating it wthout resorting to an agitator

Wi se posi ti aakibw rcyt hedrbhodly 4M¥3.foFhed t withr ai Soner outle®2534 ihhetefore

nted from coheri ng.
circumferential wall. Aplurality of lugs 35 protrude fromthe inner

5 periphery of part of the outer sleeve 31 adjoining the body 2,

constituting a locking portion. The lugs 35 should preferably have

a configuration shown in FIG. 5 that is an end view as seen from the

body 2 side. As shown, the lugs 35 each have a substantially

trapezoidal configuration whose top and sides smoothly merge into
10 each other without any edge.

The inner sleeve 32 is hollow cylindrical and has its one end
closed by a flange 38. Acylindrical portion 36 included in the inner
sleeve 32 is received in the outer sleeve 31. A toner outlet 37 is
formed in the cylindrical portion 36 and corresponds in position to

15 the toner outlet 34 of the outer sleeve 31. A grip is positioned at
the center of the outer surface of the flange 38 and is implemented
by a recess or a projection 39 shown in FIG. 6A or projections 39 shown
in FIG. 6B. After the inner sieeve 32 has been inserted in the outer
sleeve 31, the inner sleeve 32 can be rotated by nipping the grip 39.

20 The seal member 33 is annular and formed of rubber or urethane foam
or similar elastic synthetic resin.

The above toner container 1 is assembled by the following
procedure. After the seal member 33 has been positioned in the outer
sleeve 31 of the replenishing portion 3, the wall 36 of the inner

25 sleeve 32 is inserted into the outer sleeve 31 from the end of the



When the body 103 runs out of the toner (toner end condition),
1 pparatus displays a nmessage show ng the toner end condition on

t-¢di splay. Wien the operator, watching thé nessage, brings the

body 103 to a preselected position for renoval, the fitting/unfitting
mechani smagain fits the inner cap 104 in the nDuth 102 and t hereby

- stops the nouth 102. The operator then renoves the toner container

100 fromthe apparatus and fits the outer cap 106 on the mouth 102
in-order to prevent the toner left in the container 100 from | eaking.

The above toner container 100 including the inner cap 104 and 10
outier cap 105 has the followi ng problens |eft unsolved. First, the

- operator renoved Eh@eVQLGTGBp&@WtJ-Qé théqrrlgi he. qut@wﬁml%ebi%ef%uemm' ng
" the container 100 to the devel oping section is apt to lose it.

ainer 100 woukgd t&iMndiBe SEDESSh fHe i k8N PP S5 Jd¥Helse [ected pos mon.
outer cap 105 after the renoval fromthe devel opi ng section.

-+ Second, thelfdaeiredanhd 0dal membeO 38 yy bé Fiad HontHehe es®leiched Pdsitdon t hat
an be autonatlcally attached and detached fromthe nmouth 102. It

ows that whenof héheconter BéeevE0Q1ilyy stlhesdeosr ta dnspoded cadhes hauttape

out er cap 105, the toner left in the body 103 is apt to leak via
beforehand or may be fitted in a groove formed in the above position

L= =+

of the outer sleeve 31 beforehand. Subsequently, the mouth 24 of the
body 2 is inserted into the outer sleeve 31 from the end of the sleeve
31 where the lugs 35 are positioned, causing the tip of the mouth 24
to abut against the seal member 33. Consequently, the hook 26 of the

10 mouth 24 is caught by the lugs 35 of the outer sieeve 31, so that the
body 2 is rotatably locked to the outer sleeve 31.

It is noteworthy that if the lugs 35 are free from edges, as
stated earlier with reference to FIG. 5, they allow the body 2 to
smoothly rotate relative to the outer sleeve 31 without scratching

15 the surface of the mouth 24, As shown in FIG. 7, assume that the lugs
35 and hook 26 over lap each other by a dimension H when the outer sleeve
31 and body 24 are connected togsther. Then, the dimension H should
preferably be 0.9 + 0.5 mm to allow the body 2 to be easily mounted
to the outer sleeve 31 and to surely prevent the former fromslipping
20 out of the latter.

When the tip, labeled 24-1, of the mouth 24 is pressed against
the flexible seal member 33, the seal member 33 yields and al lows the
tip 24-1 to be easily fixed in place. However, should the pressure
acting on the seal member 33 be excessively high, the seal member 33

25 would yield to an excessive degree and would therefore be deteriorated.



a gap between the nouth 102 and the inner cap 104, snearing 20
- sgr£0undings including the floor and operator's cloths. O course,

: shetdFd the i nner cap 104 accidentally slipigut of the nmouth 102, nore

. toner would flow out of the container 100 and snear surroundlngs

. FIG "2 shows anot her conventional toner container not

. including an inner cap or an outer cap, as disclosed in Laid-Open

- 25.  Publication No. 10-149006 al so nentioned earlier. As shown, the

ST toner container, generally 110, is fornmed with a
~toner outlet 110 in its circunferential wall. An agitator
. 112 s disposed in the cont ai ner 100 for conveying toner

st qr ed in the Coqtnal 1}%&1?| U erunt eat%nce t?]etween the eﬂgeﬁaé)eqtehefﬁ ?‘1301"\’3@1' l e

g agifating it. A 'gea i de “of
wal | of the coptai %—.[ve]‘%:ﬁaml% rE8H 2?—‘-;1 ﬁ[thé‘]sﬁoulde]( 23 closes't ‘toftq%

d ang the agitator probl em w Kind o
: end 31-1 may be so adjusted as to prevent a pressure hlgher than a

pressure which would occur if the end 31-1 and portion 23-1 were
5 brought into contact from acting on the seal member 33.
To fill the toner container 1 assembled by the above procedure

with toner, the inner sleeve 32 is rotated until the projection or

projections 39 alignwith a preselected mark, causing the toner outlet

37 of the inner sleeve 32 and the toner outlet 34 of the outer slieeve
10 31 alignwith each other. Inthis condition, toner is introduced into

the body 2 via the aligned toner outlets 34 and 37. After the body

2 has been filled with toner, the inner sleeve 32 is again rotated

to bring its toner outlet 37 out of alignment with the toner outlet

34 of the outer sleeve 31. As a result, the inner sleeve 32 stops
16 the toner outlet 34 of the outer sleeve 31 with its wall 36.

FIG. 8 shows a specific revolver type developing unit 6
included in an image forming apparatus. Toner containers 1 each
having the above configuration are inserted into developing sections
61 arranged in the developing unit 6, as follows. Each container 1

20 is inserted into a particular developing section 81 with the drive
transmitting means 4 facing the developing section 61 until the drive
transmitting means 4 has been operatively connected to adrive section
arranged in the developing section 61. Subsequently, the toner
outlet 34 of the outer sleeve 31 is positioned, and then the outer

25 sleeve 31 is locked to the developing section 61. Further, the inner
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contaiper 100 is that it needs a sophisticated structure including
t@e toner outlet 111 and agitator 112 and is difficult to produce and

expensi ve. 10 Referring ¢ FIGS. 3 and 4, a toner
cont ai ner enbodyi ng t he present invention is shown and
general |y designated by the reference nuneral 1. As shown,
the toner container 1 is nmade up of a body 2 and a

repl eni shing portion 3. The body 2 is forned of synthetic resin

and "has a bottom 21, a circunferential wall 22, a shoul der 23, and

15 a nmouth 24. The body 2 has its bottom 21 nounted to a devel opi ng
section included in a copier or simlar inmage form ng apparatus.

crer Ve "eomne B 1 il SR S Ao ol Bes o vith the
ST 00 heniy ol SRTRAL SRSt Y, D BTN B P en o
the nouth 24 | oc . t her, end of the body 2. The

circunferenti al m2%§9§%'8éqﬁﬁg”%b b 2 is formed with a spiral groove

25 convex toward the inggr; Deul\ShNerd! gmo%ggKoﬁ?g urﬁ\theo‘jﬂt%ﬁth% toner

protrudes outward fromthe outer periphery I'p of the nout
25 24. 5 containers 1 is rotated by each one-quarter of a rotation. The

rotation of the drive section assigned to each developing section 61
is transferred to the drive transmitting means 4 of the toner
container 1 positioned in the above developing section 61, causing
the body 2 of the container 1 to rotate. While the body 2 is in

10 rotation, the spiral groove 25 formed in the circumferential wall 22
of the body 2 also rotates. As a result, the toner stored in the body
2 is sequentially conveyed toward the replenishing portion 3 and then
replenished to the developing section 61 via the aligned toner outlets
37 and 34.

15 The toner is replenished to the developing section 61 via the
circumferential wall of the toner container 1, as stated above. This
implements direct toner replenishment from the container 1 to the
developing section 61 without the intermediary of a relay portion or
a guide portion and thereby successfully reduces the size of the

20 developing section 61.

Further, because the toner is conveyed toward the replenishing
portion 3 by the rotation of the body 2, it is not necessary to dispose
an agitator for conveying the toner in the body 2. The toner
container 1 is therefore simple in structure, easy to produce, and

25 low cost.



8 . ¢ The repl enishing portion 3 is nade up of an outer

sl eeve =31, an inner sleeve 32, and a seal nenber 33. The outer
sleeve 31 is hol | ow cyl i ndri cal and$ormed with a toner outlet 34
inits circunferential wall. Aplurality of lugs 35 protrude

front he inner 5 peri phery of part of the outer sleeve 31 adjoining the
body 2, constituting a |l ocking portion. The lugs 35 should

pref erably have a configuration shown in FIG 5 that is an end view
as seen fromthe body 2 side. As shown, the 1lugs 35 each have a
substantial ly trapezoi dal configuration whose top and sides
snoothly nerge into 10 each other w thout any edge. The
i nner sl eeve 32 is hol | Moweoydn, ndbéczake arttle haionket s i@necavdyed towardd oslesl by
a flange 38. A cylindrical portion 36 included in the inner sl eeve

32 is received inreflenbilitieg portiene3 By the Aotairien ofiuttheetpi B! Esoove 22 of tios med
'n the cylindri Callaocf,\)/og:[ it(l?xg ‘?oae?néjeiﬁ(g)rc{oi\sfgfe%d?s ifr:egofsrio;[ni loor::atl0 ressures and
press an
therefore cohesion and degeneration ascribable to the rotation of an
5 agitator. Such toner insures high quality images.
In addition, after the collection of the used toner container
1, the body 2 and replenishing portion 3 thereof can be easily
separated from each other for a cleaning purpose or a recycling
purpose.

10 While the illustrative embodiment conveys the toner by using
the spiral groove 22 of the circumferential wal! 22 of the body 2,
the spiral groove 22 may be replaced with a spiral rib formed on the
inner periphery of the all 22, if desired.

An alternative embodiment of the present invention will be

15 described with reference to FIGS. 9 and 10. In the previous
embodiment, to bring the toner outlet 37 of the inner sleeve 32 and
the toner outlet 34 of the outer sleeve 31 into alignment, the lug
or lugs 39 is brought into alignment with a preselected mark. Inthis
embodiment, as shown in FIGS. 9 and 10, an annular wal| 381 extends

20 from the flange 38 of the inner sleeve 32 and is engageable with the
outer periphery of the outer sleeve 31. Two or more positioning lugs
382 protrude from the inner periphery of the annular wall 381. Dents
311 representative of an open position where the two toner outlets
34 and 37 are aligned and a closed position where the toner outlet

25 34 is stopped by the inner sleeve 32 are formed in the outer periphery



15 {he toner outlet 34 of the outer sleeve 31. A grip is positioned at
t he cehter of the outer surface of the flange 38 and is inplenented

by a recess or a projection 39 shown in FI& 6A or projections 39 shown

in FIG 68. After the inner sleeve 32 has been inserted in the outer

sl eeve 31, the inner sleeve 32 can be rotated by nipping the grip 39. 20
The seal nenber 33 is annular and forned of rubber or urethane foam

or simlar elastic synthetic resin. The above toner
container 1 is assenbled by the follow ng procedure. After the seal
menber 33 has been positioned in the outer sl eeve 31 of the
repl eni shing portion 3, the wall 36 of the inner 25 sleeve 32 is

i nserted into thgfothelhuseared! 3ﬁr0n?hEh¢u£sn@8@fath§ents 311 are used to
9 sl eeve 31 opposite to the lugs 35. As a result, the inner

sl eeve. 32 seddik i5ER) a NPALAE 13ReeaG! ok 871ahd 84 of Nk tap RAS RBRSH Nt let
presel ected position. If desired, the seal nenber 33 may be fixed
to the presel ect 4. pa%ii§is0ecessful ly prevents the toner from leaking from the toner
container 1 due to shocks and impacts while in transport.
5 FIGS. 11 and 12 show another alternative embodiment of the
present invention. In the foregoing embodiments, the inner sieeve
32 is rotated to selectively align the toner outlets 37 and 34_or stop
the toner outlet 34. In this embodiment, as shown in FIGS. 11 and
12, the inner sleeve 32 is fixed to the outer sleeve 31 with the toner
10 outlet 34 aligning with the toner outlet 34. A shutter 40 is mounted
on the outer periphery of the outer sleeve 31 to close the toner outiet
34. As shown in FIG. 12, when the toner container 1 with the shutter
40 is mounted to the developing section 61, FIG. 8, a shutter opening
mechanism 62 arranged in the developing section 61 automatically
15 opens the shutter 40. FIG. 14 shows a further alternative embodiment
of the present invention in which the inner sleeve 32 and outer sleeve
31 are molded integrally with each other. This can be done because
of the shutter 40. °
FIG. 14 shows a modification of any one of the foregoing
20 embodiments. |n the previous embodiments, the hook 26 formed at the
tip of the mouth 24 has a triangular section. In FIG. 14, the hook
26 is provided with a flat end in order to increase the thickness of
the portion engageable with the lugs 35 of the outer sleeve 31. With
this configuration, it is possible to cause the body 2 to rotate more

25 stably. The edges of the hook 26 should preferably be rounded in



of the ocuter sleeve 31 by adhesive or a two-sided adhesive tape 5
bef-orehvand or may be fitted in a groove forped in the above position

of the outer sleeve 31 beforehand. Subsequggtly, the nouth 24 of the
body 2 is inserted into the outer sleeve 31 fromthe end of the sleeve

31 where the lugs 35 are positioned, causing the tip of the nouth 24

to abut against the seal nenber 33. Consequently, the hook 26 of the 10
nmouth 24 is caught by the lugs 35 of the outer sleeve 31, so that the

body 2 is rotatably | ocked to the outer sleeve 31. It is
noteworthy that if the lugs 35 are free from edges, as stated
earlier with reference to FIG 5, they allow the body 2 to snoot hly

rotate relative torddretolaveid slcegtahiBd wit hout scratching 15 t he
surface of the mouth 24. As shown in FIG 7, assune that the |ugs

35 and hook 26 over | apFEachS shews ampthar diod iibieet i aoni tHwhebnthehmowtit 24 and eeve
31 and body 24 are connected together. Then, the dinension H should

preferably be 0.9%83memban 83) contast eaeh pby »ithinpe ldmsteadyargaunt Bef- 16

to the outer sleeve 31 and to surely prevent the former fromsl ippin 20
out of the |atter 3O%s a“°tﬂer ’“°3'f‘°?/¥h9ﬁ e 1eh Fhe tdp off e mputh 38f'st 'é‘t%‘i[)ut h

:23?31 iyiselpggszﬁ% :lgf'i(gagat Ereve 331t rfjgrrr}celclelxni QL(S sggﬁlmequ?eqb%. 3?ﬁestehgo l%?'tl:atq%g?er
ailow the body 2 to rotate easily.

F1G. 17 shows still another modification in which an annular
rib 27 protrudes from the position of the mouth 24 closer to the
shoulder 23 than the lugs 35 of the outer sleeve 31. The rib 27

10 contacts the inner periphery of the outer sieeve 31 and further
promotes the stable rotation of the body 2. In addition, the rib 27
surely prevents the toner from leaking via the gap between the body
2 and the replenishing portion 3.

FIG. 18 shows yet another modification in which radial or

15 spil.'al grooves 241 are formed in the surface of the mouth 24 expected
to contact the seal member 33 and extend in the direction of rotation
of the body 2. While the body 2 is in rotation, the toner flows inward
along the grooves 241 and is more surely prevented from leaking via
the gap between the body 2 and the replenishing portion 3.

20 F1G. 19 shows a further modification in which the inside
diameter of the spiral groove 25 is made smaller than the inside
diameter of the mouth 24 at a boundary between the shoulder 23 and
the mouth 24. This is successful to surely move the toner to the mouth
24 by the rotation of the body 2 and therefore to replenish the entire

25 toner existing in the body 2, i.e., to reduce the amount of toner to
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outer sleeve 31 and a portion 23-1 of the shoulder 23
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pressure which would occur if the end 31-1 and
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To fill the toner container 1 assenb |led by the
wWith toner, the inner sleeve 32 is rotated until the

rema”\‘n %@g% 8¥ﬁ%39allgn with a presel ected nmark, causing

i nner sleeve 32 and the toner outlet 34

1PF desi?’rleda !ngn re8tlem ga%toh jon IPIE 0 er @utlon
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reflection type or a transmission type sensor will be used to sense
the toner being transferred from the body 2 to the replenishing
portion 3 for thereby determining the amount of toner remaining in
the toner container 1.

While the body 2 should preferably be cyiindrical, it may be
conical, if desired. |In any case, the drive transmitting means
should be provided along the axis of a cylinder or a cone in order
to cause the body 2 to rotate. The drive transmitting means may be
formed integrally with or separately from the body 2, as desired.

In summary, itwill be seen that the present invention provides
a toner container for an image forming apparatus having various
unprecedented advantages, as enumerated below.

(1) A body included in the toner container is formed with a
spiral groove in its inner periphery and coaxially rotatabiy
supported by a replenishing portion via a seal member. The
replenishing portion has a toner outiet in its circumferential wall
that is selectively blocked or unblocked. While the body is in
rotation, the spiral groove conveys toner toward the replenishing
portion with the result that the toner is replenished to a developing
device via the toner outlet. This implements direct toner
replenishment fromthe container to the developing device without the

intermediary of a relay portion or a guide portion and thereby



2 has been filled with toner, the inner sleeve 32 is again rotated

te bri.ng its toner outlet 37 out of alignnent with the toner outl et
34 of the outer sleeve 31. As a result, the inner sleeve 32 stops 15
the toner outlet 34 of the outer sleeve 31 with its wall 36.

FIG 8 shows a specific revolver type devel oping unit 6 i ncluded in
an i mage form ng apparat us. Toner containers 1 each havi ng t he
above configuration are inserted into devel opi ng sections 61
arranged in the developing unit 6, as follows. Each container 1 20 S

inserted into a particul ar devel oping section 61 with the drive
transmtting nmeans 4 facing the devel oping section 61 until the drive

transmtt i ng gr\g}gsﬁsqfuh%rp&%gs ohtp]gr%ti'ev ychgocrwgﬁp)q/qgt P{.'[élm;[j.ri ve section

arranged in the devel opl section 6 ubsequen oner

outlet 34 of the 0uter<z>sls%ex|@se3?chéstone_ﬁiatsi QDR e @NAWb A€ hE NP Yh Bdhingd

sl eeve 31 is | ockedtothedevel opi ngsection 61. “Further, the i1 nner
portion by the rotation of the body, it is not necessary to dispose

an agitator for conveying the toner in the body. The container is
5 therefore simple in structure, easy to produce, and low cost.

(3) Because the toner is convey.ed toward the replenishing
portion by the rotation of the spiral groove of the body, the toner
being conveyed is free from local pressures and therefore cohesion
and degeneration ascribable to the rotation of an agitator. Such

10 toner insures high quality images.

(4) After the collection of the used container, the body and
replenishing portion thereof can be easily separated from each other
for a cleaning purpose or a recycling purpose.

(5) An annular hook protrudes from the outer periphery of the

15 tip of a mouth also included in the container. A plurality of lugs
engageable with the hook protrude from the inner periphery of the
replenishing portion. This allows the body to be easily attached to
or detached from the replenishing portion and insures stable rotation
of the body.

20 (6) The replenishing portion includes an inner sleeve and an
outer sleeve. The outer sleeve is cylindrical and formed with the
toner outlet in its circumferential wall. The inner sleeve is also
cylindrical, but closed by a flange at one end. The cylindrical
portion of the inner sleeve is engaged with the inner periphery of

25 the outer sleeve and formed with a toner outlet corresponding in



Sleeve 3l is rotated to cause its toner outlet 37 to align wth the
toner outlet 34 of the outer sleeve 31 and then |ocked to the

devel opi ng section 61. Duritg devel oprment, the devel opi ng
unit 6 with the toner 6 containers 1 is rotated by each one-quarter of
a rotation. The rotation of the drive section assigned to each
devel opi ng section 61 Is transferred to the drive transmtting
means 4 of the toner container 1 positioned in the above devel opi ng
section 61, causing the body 2 of the container 1 to rotate. While
the body 2 is in 10 rotation, the spiral groove 25 fornmed in the
circunferential wall 22 of the body 2 also rotates. As a result,
the toner storedpdd)ifethagy toner outlet bF tREQUEEH kaldvy cqmge%ﬁqrtsqwed the
repl eni shing portlon 3 and t r epl eni shedt ot he devel opi ng section
61 viathe ali gnegedegtied u‘i)'ﬂﬁé Sﬁ&r sleeve is 3dtARBH t3%r ind €he two toner out|8& toner
I's replenished to the devel oping section 61 via the circunferenti al
wal | of the tonefntoatidioneroflal ggmeittweth @ely &therlhi $he toner out Ngtlseeant s
direct toner replenishnent fromthe container 1 to the devel opi ng

section 61 wi t hotherefiere riecrsueelaraopenéd aor et lgeporitd omsare stable toner
5 replenishment the developing device.

(7) The lugs of the outer sleeve each have a generally
trapezoidal configuration whose to and sides smoothly join each other
without any edge. The lugs therefore allow the body to smoothly
rotate without scratching or otherwise damaging the surface of the

10 mouth of the body.

(8) An annular wall extends from the inner sleeve and is
coupled over the outer sleeve. A plurality of positioning lugs
protrude from the inner periphery of the annular wall. Dents
representative of an open position where the two toner outlets align

15 and a closed position where the toner outlet of the outer sleeve is
stopped by the inner sleeve are formed in the outer periphery of the
outer sleeve. This successfully prevents the toner from leaking from
the container due to shocks and impacts while in transport.

(9) The inner sleeve is fixed to the outer sleeve with its toner

20 outlet aligning with the other toner outlet. A shutter is mounted
on the outer periphery of the outer sleeve to close the toner outiet
of the outer sleeve. This is also successful to prevent the toner
from |eaking due to shocks and impacts while in transport and to stably
replenish the toner to the developing device. In addition, the

25 shutter allows the inner sleeve and outer sleeve to be molded



a guidetportion and thereby successfully reduces the size of the 20

devel opi-ng section 61. Furt her, because the toner is
conveyed toward the repl enishing porl8i on 3 by the rotation of the
body -2, it is not necessary to di spose an agitator for conveying the
toner in the body 2. The toner container 1 is therefore sinple in
structure, easy to produce, and 25 | ow cost.

12 Mor eover, because the toner is conveyed
toward the repl eni shing portion 3 by the rotation of the spiral
groove 22 of the body 2, the toner being conveyed is free from

| ocal pressures and t heref ore cohesi on and degenerati on ascri babl e
to the rotation dhtégrallPwith eash bBie? in orJd¢ ot SMBN i #yEHE Séaf*?lgﬂﬁt%ﬁ' kty

I mages. In addition, after the collection of e used toner
cont ai ner thé, rdphen ahdyg Zoatidnr epl eni shing portion 3 thereof can be
easily

(10) The hook is provided with a flat end in order to increase
the thickness of the portion engageable with the lugs of the outer
5 sleeve. With this configuration, it is possible to cause the body
to rotate more stably.
(11) The tip of the mouth and the sea! member contact each other
within a limited area, so that the body 2 can rotate easily.
(12) An annular rib protrudes from the position of the mouth

10 closer to a shoulder than the lugs of the outer sleeve. The rib abuts
against the inner periphery of the outer sleeve and further promotes
the stable rotation of the body. Inaddition, the rib surely prevents
the toner from leaking via the gap between the body and the
replenishing portion.

15 (13) Radial or spiral grooves are formed in the surface of the
mouth expected to contact the seal member and extend in the direction
of rotation of the body. While the body is in rotation, the toner
flows inward along the grooves and is more surely prevented from
leaking via the gap between the body and the replenishing portion.

20 (14) The inside diameter of the spiral groove is made smaller
than the inside diameter of the mouth at a boundary between the
shoulder and the mouth. This is successful to surely move the toner
to the mouth by the rotation of the body and therefore to replenish
the entire toner existing in the body, i.e., to reduce the amount of

25 toner to remain in the body.



separatéd from each other for a cleaning purpose or a recycling

purrpose. 10 While the illustrative enbodi nent conveys the toner
by using the spiral groove 22 of th® circunferential wall 22 of the
body- 2, the spiral groove 22 nay be replaced with a spiral rib
formed on the i nner periphery of the all 22, if desired.

An alternative enbodi nent of the present invention wll be 15 descri bed
with reference to FIGS. 9 and 10. In the previous enbodi ment, to
bring the toner outlet 37 of the inner sleeve 32 and t he toner
outlet 34 of the outer sleeve 31 into alignnent, the |ug or lugs 39
i s brought intoalignmentw thapresel ectednmark. In this enbodi nment

as shown in FIGS. 9 an€i5)0rheatepderieh iig Matli oy %bﬂ&dz or ZtirelyfAFmde
flange 38 of the inner sleeve 32 and i s engageable with the out er

periphery of theobut trarspbemsnt mdteridlwo DF sOBH @ @2 td 08 RGti&P%ype or a 382
protrude fromthe inner periphery of the annular wall 381. Dents

311 represent at i Yrarshi saiooptypepssingdromi Whesee usbd toraehenetheotibhet being

34 and 37 are aligned and a cl osed position where the toner outlet 25

34 is stopped bytfansfertiedr fromethee bady dpetifeor emldni shinbepcotiier fpertheheby

5 determining the amount of toner remaining in the container.
Various modifications wi || become possible for those skilled
in the art after receiving the teachings of the present disclosure

without departing from the scope thereof.



13 . ¢ of the outer sleeve 31. The lugs 382 and dents 311 are
used te , selectively align the toner outlets 37 and 34 or stop the
toner outl et 34. This successfully2revents the toner from |l eaking
fromthe toner container 1 due to shocks and inpacts while in
transport. 5 FIGS. 11 and 12 show another alternative

enbodi nent of the present invention. |In the foregoing enbodi nents,
t he inner sleeve 32 is rotated to selectively at ign the toner
outlets 37 and 34 or stop the toner outlet 34. In this enbodinent,
as shown in FIGS. 11 and 12, the inner sleeve 32 is fixed to the
outer sleeve 31 with the toner 10 outlet 34 aligning with the toner
outlet 34. A shyberi40dishegount ed on the outer per i phery of the
outer sleeve 31 to close t he toner outl et 34. As shown in FIG 12,

when the toner contai ngr l]n W'EJ?)eF %n%i‘%}eirncludmg a bé@/ 'aﬁd @FEﬁl%ﬂlElﬁntghe
devel opi ng section 61, FIG 8, a shutter opening mechani sm 6

arranged in the gayelPF&Y regmEnii oM gltcer osal é€ahl saidloner &ﬂ@ﬂﬁ'\etrhﬁo a

shutter 40. FIG 14 shows a further alternative enbodi nent
developing device, said body is hollow cylindrical and formed with
aspiral groove inan inner circumferential surface thereof while said
replenishing portion is hollow cylindrical and formed with an
openable toner outlet in a circumferential wall thereof, said body
including a mouth coaxially rotatably supported by said replenishing
portion via a seal member.

2. A toner container as claimed in claim 1, wherein an annular
hook is formed on an outer periphery of said mouth while a plurality
of lugs engageable with said hook are formed in an inner periphery
of part of said replenishing portion to be connected to said body.

3. A toner container as claimed in claim 2, wherein said
replenishing portion comprises{

a hollow cylindrical outer sleeve formed with a first toner
outlet in a circumferential wall thereof: and

a hollow cylindrical inner sieeve closed by a flange at one
end thereof, and including a circumferential wall engaged with an
inner periphery of said outer sleeve, and formed with a second toner
outlet corresponding in position to said first toner outlet;

said first toner outlet and said second toner outlet being
selectively aligned in accordance with a rotation effected with said

inner sleeve being received in said outer sieeve.

4. A tone container as claimed in claim 3, wherein said inner

-

|



of the present i nvent ioni n which the inner sleeve 32 and outer sleeve
3l-are.nol ded integrally with each other. This can be done because

of the shutter 40. FIG 14 shows a nodification of any one
of the foregoing 20 enbodi nent s. In the previous enbodi ments, the
hook 26 forned at the tip of the nmouth 24 has a triangul ar section.
In FIG 14, the hook 26 is provided with a flat end in order to

i ncrease the thickness of the portion engageable with the lugs 35 of
the outer sleeve 31. Wth this configuration, it is possible to

cause the body 2 to rotate nore 25 stably. The edges of the hook 26

shoul d preferably be rounded in

anot her modi 1 catl 88Vt KOUREH e REeRaleh Sz ap! coup1ed ogarpsisiusar T4

contact each ot heJndV\*grnlE@ w?‘tA 5”3![1?9 1% %@'po's:kﬁonlcl‘r@g lugs on an inner periphery
thereof, said outer sleeve being formed with dents representative of
an open position where said first toner outlet and said second toner
outlet are aligned and a closed position where said first toner outlet
is stopped by said inner sleeve in an outer periphery thereof.

5. A toner container as claimed inclaim3, wherein said inner
sleeve is fixed to said outer sleeve with said first toner outlet and
said second toner outlet alighing with each other, a shutter being
mounted on said outer sieeve at an outside of said first toner outiet
and engageable with a shutter opening mechanism arranged in the
developing device. |

6. A toner container as claimed inclaim$5, wherein said inner
sleeve and said outer sieeve are moided integrally with each other.

7. A toner container as claimed in claim 6, wherein said hook
of said body has a flat end and has a portion thereof engageable with
said lugs of said outer sleeve increased in thickness.

8. A toner container as claimed inclaim 7, wherein said mouth
of said body contacts said seal member within a limited area.

9. A toner container as claimed inclaim8, wherein an annular
rib is formed on said mouth of said body at a position closer to a
shoulder of said body than said lugs of said outer sleeve and is
engageable with the inner periphery of said outer sleeve,

10. A toner container as claimed in claim 9, wherein radial

or spiral grooves are formed in a surface of said mouth of said body

L



shows anot her nodification in which the tip of the nmouth 24 is fitted 5
ina groove 331 formed in the seal nenber 33. These nodifications

allow the body 2 to rotate easily. 22 FIG 17 shows stil

anot her nodification in which an annul ar rib 27 protrudes fromthe

position of the nouth 24 closer to the shoul der 23 than the lugs 35
of the outer sleeve 31. The rib 27 10 contacts the inner periphery of

the outer sleeve 31 and further pronotes the stable rotation of the

body 2. In addition, the rib 27 surely prevents the toner from

| eaki ng via the gap between the body 2 and the repl enishing portion

3 FIG 18 shows yet another nodification in which radial or

15 spiral groexrzeted koakenthot Rld iskal hembsl a8 cex@bnd N a0l Bcidnespect ed
to contact the seal nenber 33 and extend in the direction of rotation

of the body 2. Whidtéod k& baidy bddy,S whérdbgt tlid @Bnert Heodsonawarid alsnd Bwed d
al ong the grooves 241 and is nore surely prevented from|l eaking via
t he gap between ghwvbadshile amaddthodyriepliemothting. portion 3. 20

FIG 19 shows a further nodification in which the inside di anet er
of the spiral groove 2bl.i 8 ¥rade cmbkirer ahatained imsidon 10, wherelimmsaidr of
the nouth 24 at a boundary between the shoul der 23 and t he nouth 24.

This is successf&Pirad gopke wintaid basy hasnarsmadleménsigigt i ameter than said

mouth at a boundary between said shoulder and said mouth.

12. A toner container as claimed in claim 10, wherein said
replenishing portion is at least partly formed of a transparent
material.

13. A toner container as claimed inclaim6, wherein said mouth
of said body contacts said seal member within a Iimited area.

14. A toner container as claimed in claim 13, wherein an
annular rib is formed on said mouth of said body at a position closer
to a shoulder of said body than said lugs of said outer sleeve and
is engageable with the inner periphery of said outer sleeve.

15. A toner container as claimed in claim 14, wherein radial
or spiral grooves are formed in a surface of said mouth of said body
expected to contact said seal member and extend in a direction of
rotation of said body, whereby the toner flows inward along said
grooves while said body is in rotation.

16. A toner container as claimed in claim 15, wherein said
spiral groove of said body has a sma!ler inside diameter than said
mouth at a boundary between said shoulder and said mouth.

17. A toner container as claimed in claim 15, wherein said

replenishing portion is at least partly formed of a transparent

R o



24 by the rotation of the body 2 and therefore to repleni sh the entire 25
tomer existing in the body 2, i.e., to reduce the anmpbunt of toner to

remain in the body 2. If deZ8ired, the replenishing portion 3
may be partly or entirely forned of a transparent material. In
such a case, a reflection type or a transm ssion type sensor wl|
be used to sense 5 the toner being transferred fromthe body 2 to the
repl eni shi ng portion 3 for thereby determ ning the anmount of toner
remaining in t he toner container 1. Whi |l e the body 2
shoul d preferably be cylindrical, it may be conical, if desired.

In any case, the drive transmtting neans 10 shoul d be provi ded al ong

the axis of a cyjldtBdgf). or a cone in order

rotate. The drive transmtting neans nay be

18. A toner container as claimed inclaim6, wherein an annular
rib is formed on said mouth of said body at a position closer to a
shoulder of said body than said lugs of said outer sleeve and is
engageable with the inner periphery of said outer sieeve.

19. A toner container as claimed in claim 18, wherein radial
or spiral grooves are formed in a surface of said mouth of said body
expected to contact said seal member and extend in a direction of
rotation of said body, whereby the toner flows inward along said
grooves while said body is in rotation.

20. A toner container as claimed in ¢laim 19, wherein said
spiral groove of said body has a smaller inside diameter than said
mouth at a boundary between said shoulder and said mouth.

21. A toner container as c¢laimed in claim 19, wherein said
replenishing portion is at least partly formed of a transparent
material.

22. A toner container as claimed in claim 6, wherein radial
or spiral grooves are formed in a surface of said mouth of said body
expected to contact said seal member and extend in a direction of
rotation of said body, whereby the toner flows inward along said
grooves while said body is in rotation.

23. A toner container as claimed in claim 22, wherein said
spiral groove of said body has a smaller inside diameter than said
mouth at a boundary between said shoulder and said mouth.

24. A toner container as claimed in claim 22, wherein said

I
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to cause the body 2 to



formed integrally with or separately fromthe body 2, as desired.

I nesumpary, it will be seen thatthe present invention provides a
toner container for an inmage form ng appar?tus having various 15

unpr ecedent ed advant ages, as enunerated bel ow. (1) A body

I ncluded in the toner container is formed with a spiral groove in
Its inner periphery and coaxially rotatably supported by a

repl enishing portion via a seal nenber. The repl eni shi ng
portion has a toner outlet in its circunferential wall 20 that is

sel ectively bl ocked or unbl ocked. While the body is in . rotation,
the spiral groove conveys toner toward the repl enishing portion with
the result that diHehPdiihgi Sorteeh e ghefbds® pardeyefpedlof a trandfR¥esE Vi a
the toner outlet. This inplements direct toner repl eni shnent
fromthe contai ngster@at.he devel opi ng device wi thout the 25 I ntermedi ary
of a relay portion or a guide portion and thereby

16 25. A toner container as claimed in claim 6, wherein said

spiral groove of said body has a smaller inside diameter than said
mouth at a boundary between said shoulder and said mouth.

26. A toner container as claimed in claim 6, wherein said
replenishing portion is at least partly formed of a transparent
material.

27. A toner container as claimed inclaim3, wherein said inner
sleeve and said outer sleeve are molded integrally with each other.

28. A toner container as claimed inclaim27, wherein said hook
of said body has a flat end and has a portion thereof engageable with
said lugs of said outer sleeve increased in thickness.

29. A toner container as claimed in claim 28, wherein said
mouth of said body contacts said seal member within a |imited area.

30. A toner container as claimed in claim 29, wherein an
annular rib is formed on said mouth of said body at a position closer
to a shoulder of said body than said lugs of said outer sleeve and
is engageable with the inner periphery of said outer sleeve.

31. A toner container as claimed in claim 30, wherein radial
or spiral grooves are formed in a surface of said mouth of said body
expected to contact said seal member and extend in a direction of
rotation of said body, whereby the toner fiows inward along said
grooves while said body is in rotation.

32. A toner container as claimed in claim 31, wherein said

T O 08 Y



sugcessfully reduces the size of the devel opi ng devi ce. (2)

Because the toner is conveyed toward the repl enishing portion by the
rotation of the body, it is not necessary tegsdi spose an agitator for
conveying the toner in the body. The container is 5 t herefore sinple
In structure, easy to produce, and | ow cost. (3) Because the
toner is conveyed toward the repl enishing portion by the rotation of
the spiral groove of the body, the toner bei ng conveyed is free from
| ocal pressures and therefore cohesion and degeneration ascribabl e
to the rotation of an agitator. Such 10 toner insures high quality

| mages. (4) After the coIIection of the used container, the
body and re | eni shi ng port er eof n he e SI] ated,from
each ot her "c?ﬁ §r°a"8a9fpﬁ@‘dpg ddo 2SS q?@‘b)}&?l% b%l% P%““ said

a nouth al so |ncIu he co

engageabl e with the hoo# P10t rté‘?ec ngtgmébog 'Jtlg?r@ do‘i’ﬁicHP%HmOf ot m said

repl eni shing portion. |s a e easl attache
or detached from tpgJneRhigiy 35 19n PR tdtoneé"&d phPSIY ‘?érn"ktdab# €a r'QIaﬁEbaq'@nt

(5) An annul ar %r o;_rugl)e&nc{an arg%g?eenog%e ‘?U;':d >eﬁr fgﬁfl&tg&thw tip of

material.

34. A toner container as claimed in claim 27, wherein said
mouth of said body contacts said seal member within a |imited area.

35. A toner container as claimed in claim 34, wherein an
annular rib is formed on said mouth of said body at a position closer
to a shoulder of said body than said tugs of said outer sleeve and
is engageable with the inner periphery of said outer sleeve,

36. A toner container as claimed in claim 35, wherein radial
or spiral grooves are formed in a surface of said mouth of said body
expected to contact said seal member and extend in a direction of
rotation of said body, whereby the toner flows inward along said
grooves while said body is in rotation,

37. A toner container as claimed in claim 36, wherein said
spiral groove of said body has a smaller inside diameter than said
mouth at a boundary between said shoulder and said mouth.

38. A toner container as claimed in claim 36, wherein said
replenishing portion is at least partly formed of a transparent
material.

39. A toner container as claimed in claim 27, wherein an
annular rib is formed on said mouth of said body at a position closer

to a shoulder of said body than said lugs of said outer sleeve and
I
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of .the body. 20 (6) The replenishing portion includes an inner

sl eeve, and an outer sleeve. The outer sleeve is cylindrical and
formed with the toner outlet in itsgcircunferential wal |. The
i nner sleeve is also cylindrical, but closed by a flange at one
end. The cylindrical portion of the inner sleeve is engaged with
the i nner periphery of 25 the outer sleeve and fornmed with a toner
outl et corresponding in 17

position to the toner outlet of the outer sleeve. The inner sleeve
received in the outer sleeve is rotated to bring the two toner outlets
into and out of alignnent with each other. The toner outlets can

t herefore be surgly open sed and |n ure stabhgytoner

repl eni shment t he¥ §8 g&h& Hé\7 g glnner periphery of saj s'?ﬂ@s of the

outer sl eeve each haveua peetalliiner as ot LRS! SRinS VLR Gl athoSe

or spiral grooves are formed in a surface of said mouth of said body
expected to contact said seal member and extend in a direction of
rotation of said body, whereby the toner flows inward along said
grooves while said body is in rotation.

41. A toner container as claimed in claim 40, wherein said
spiral groove of said body has a smaller inside diameter than said
mouth at a boundary between said shoulder and said mouth.

42, A toner container as claimed in claim 40, wherein said
replenishing portion is at least partly formed of a transparent
material.

43. A toner container as claimed in claim 27, wherein radial
or spiral grooves are formed in a surface of said mouth of said body
expected to contact said seal member and extend in a direction of
rotation of said body, whereby the toner flows inward along said
grooves while said body is in rotation.

44. A toner container as claimed in claim 43, wherein said
spiral groove of said body has a smaller inside diameter than said
mouth at a boundary between said shoulder and said mouth.

45. A toner container as claimed in claim 43, wherein said
replenishing portion is at least partly formed of a transparent
material.

46. A toner container as claimed in claim 27, wherein said

spiral groove of said body has a smaller inside diameter than said
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wi thout *any edge. The lugs therefore allow the body to snoothly
rotate.w thout scratching or otherw se damaging the surface of the 10

mout h of the body. (8) An anular wall extends fromthe

i nner sleeve and is coupl ed over the outer sleeve. A plurality of
posi tioning | ugs protrude fromthe inner periphery of the annular
wal | . Dent s representative of an open position where the two toner
outlets align 15 and a cl osed position where the toner outlet of the
outer sleeve is stopped by the inner sleeve are fornmed in the outer
peri phery of the outer sleeve. This successfully prevents the toner
from | eaki ngfrom t he contai ner due to shocks and inpacts while in

Lransport. - poutn at a behildarlGetnaBR1Rl GENBUIdL knd 814 Gollgy.outer sl eeve

with itstoner tlet ali'gning Wi oner 0

shutter is mounted 47 AQBnéJ‘%oﬂétuﬁér F%%rb fey A o fdifm P ﬁrer%'nﬁeéfaendto

cl ose the toner outl et he outer sleeve. This Is also successfu
to prevent the t,B@&nishing poHpm hsa&ﬂ N@adtiGdre 1 ReKsd ¥¥dal BParbaremti l € in
transport and to stably repl eni sh the toner to the devel opi ng

devi ce. | n addraitepial., the 25 shutter allows the inner sl|leeve and

outer sleeve to be nol ded
48. A toner container as claimed inclaim2, wherein said lugs

of said outer sleeve each have a generally trapezoidal configuration
whose top and opposite sides smoothly join each other without any
edge.

49, A toner container as claimed in claim 48, wherein said
inner sieeve is fixed to said outer sleeve with said first toner outliet
and said second toner outlet aligning with each other, a shutter being
mounted on said outer sleeve at an outside of said first toner outlet
and engageable with a shutter opening mechanism arranged in the
developing device.

50. A toner container as claimed in claim 49, wherein said
inner sleeve and said outer sleeve are molded integrally with each
other.

51. A toner container as claimed in claim 50, wherein said hook
of said body has a flat end and has a portion thereof engageable with
said lugs of said outer sleeve increased in thickness.

52. A toner container as claimed in claim 51, wherein said
mouth of said body contacts said seal member within a limited area.

53. A toner container as claimed in claim 52, wherein an
annular rib is formed on said mouth of said body at a position closer

to a shoulder of said body than said lugs of said outer sleeve and

I



18 - ' integral |y with each other in order to sinplify the

configuration of the repl eni shing portion. (10) The
hook is provided with a flat end in order £8 increase t he thi ckness
of the portion engageable with the lugs of the outer 5 sleeve. Wth
this configuration, it is possible to cause the body to rotate
nore stably. (11) The tip of the nmouth and the seal nenber
contact each ot her within alimted area, so that the body 2 can
rotate easily. (12) An annular rib protrudes fromthe
position of the nouth 10 closer to a shoulder than the lugs of the
outer sleeve. The rib abuts agai nst the inner periphery of the

outer sleeve and it WdAgLaERHCEhe inner per{iﬁgeﬁ} %Plseafigofg&tei'o egle.L e body.

In addition, theribsurelyprevents he toner fromTeaking via the
gap between the body apg Whener contain@?@s?@l‘aﬁﬂ%ﬁgn RQL{h 88, wp%rzein radial

(13) Radial or spiral grooves are forned in t surface of
or spiral grooves are formed in a surface of said mouth of said body

expected to contact said seal member and extend in a direction of
rotation of said body, whereby the toner flows inward along said
grooves while said body is in rotation.

85. A toner container as claimed in claim 54, wherein said
spiral groove of said body has a smaller inside diameter than said
mouth at a boundary between said shoulder and said mouth.

56. A toner container as claimed in claim 54, wherein said
replenishing portion is at least partly formed of a transparent
material,

57. A toner container as claimed in claim 50, wherein said
mouth of said body contacts said seal member within a |imited area.

58. A toner container as claimed in claim 57, wherein an
annular rib is formed on said mouth of said body at a position closer
to a shoulder of said body than said lugs of said outer sleeve and
is engageable with the inner periphery of said outer sleeve.

59. A toner container as claimed in claim 58, wherein radial
or spiral grooves are formed in a surface of said mouth of said body
expected to contact said seal member and extend in a direction of
rotation of said body, whereby the toner flows inward along said
grooves while said body is in rotation.

60. A toner container as claimed in claim 59, wherein said

spiral groove of said body has a smaller inside diameter than said

—_—
—_—
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nmout h expected to contact the seal nenber and extend in the direction

of <rotation of the body. While the body is in rotation, the toner

flows inward al ong the grooves and is nore2surely prevented from

| eaki ng via the gap between the body and the replenishing portion. 20
(14) The inside diameter of the spiral groove is nmade snaller t han
the inside dianeter of the nouth at a boundary between the shoul der
and the nouth. This is successful to surely nove the toner to the
nouth by the rotation of the body and therefore to replenish t he
entire toner existing in the body, i.e., to reduce the anobunt of 25

toner to remain in the body. (15) The

5L S o015, BB WX BSOS U1 ol 0 U5 gt 2

transm ssion type senser Wi idnePeonesithel Oass@Nsfel N LOAGT 59€iWhErein said
replenishing portion is at least partly formed of a transparent
material.

62. A toner container as claimed in claim 50, wherein an
annular rib is formed on said mouth of said body at a position closer
to a shoulder of said body than said lugs of said outer sleeve and
is engageable with the inner periphery of said outer sleeve.

63. A toner container as claimed in claim 62, wherein radial
or spiral grooves are formed in a surface of said mouth of said body
expected to contact said seal member and extend in a direction of
rotation of said body, whereby the toner flows inward along said
grooves while said body is in rotation.

64. A toner container as claimed in claim 63, wherein said
spiral groove of said body has a smaller inside diameter than said
mouth at a boundary between said shoulder and said mouth.

65. A toner container as claimed in claim 63, wherein said
replenishing portion is at least partly formed of a transparent
material.

66. A toner container as claimed in claim 50, wherein radial
or spiral grooves are formed in a surface of said mouth of said body
expected to contact said seal member and extend in a direction of
rotation of said body, whereby the toner flows inward along said
grooves while said body is in rotation.

67. A toner container as claimed in claim 66, wherein said

O )L



transferred fromthe body to the replenishing portion for thereby 5
determ:.ni ng the anount of toner remaining in the container.

Various nodifications will beconme possible Bor -those skilled in the
art after receiving the teachings of the present disclosure wi t hout
departing fromthe scope thereof. 20

What is clained is: 1. In a toner container including a body and a

repl eni shing portion for replenishing toner stored in said toner container
to a developing device, said body is hollow cylindrical and fornmed with a
spiral groove in an inner circunferential surface thereof whi |le said
repl eni shing portion is hollow cylindrical and formed with an openabl e

toner outlet in asstmugt&dvensﬁ ahiBbdy hRETLOHha | 18R s RRAY i arleRE} URaA%add
mout h coaxial |y rotatably supported by said replenishing portion via a
seal nenber. mouth at a boundary between said shoulder and said mouth.

68. A toner container as claimed in claim 66, wherein said
replenishing portion is at least partly formed of a transparent
material.

69. A toner container as claimed in claim 50, wherein said
spiral groove of said body has a smaller inside diameter than said
mouth at a boundary between said shoulder and said mouth.

70. A toner container as claimed in claim 50, wherein said
replenishing portion is at l|east partly formed of a transparent
material.

71. A toner container as claimed in claim 2, wherein said hook
of said body has a flat end and has a portion thereof engageable with
said lugs of said outer sleeve increased in thickness.

72. A toner container as claimed in claim 71, wherein said
mouth of said body contacts said seal member within a |imited area.

73. A toner container as claimed in claim 72, wherein an
annular rib is formed on said mouth of said body at a position closer
to a shoulder of said body than said lugs of said outer sleeve and
is engageable with the inner periphery of said outer sleeve.

74. A toner container as claimed in claim 73, wherein radial
or spiral grooves are formed in a surface of said mouth of said body
expected to contact said seal member and extend in a direction of
rotation of said body, whereby the toner flows inward along said

grooves while said body is in rotation.
R —
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2. A toner container as clainmed in claim1, wherein an annular hook is
formed.on an outer periphery of said nouth while a plurality of |ugs
engageabl e with said hook are formed in anginner periphery of part of said

repl eni shing portion to be connected to said body. 3. A toner
container as clainmed in claim2, wherein said replenishing portion
conpri ses: a hollow cylindrical outer sleeve forned with a first
toner outlet in a circunferential wall thereof; and a hol | ow

cylindrical inner sleeve closed by a flange at one end thereof, and
including a circunferential wall engaged with an inner periphery of said
outer sleeve, and forned with a second toner outlet corresponding in

position to said firstotoner_ outlet;. aid. first tqgner . and
said second toner outl gf %e{lzonncjeaJ °s°§1 achsry et y°'3 '?eéjn'e'é cﬁ'ﬁ"’éggbrw aeg%:l}erl \G/é\ng{% a

(PLaLL o O CECeQe A EARNY of B bR RIS PR SHFL N B et
i nner mouth at a boundary between said skduider and said mouth.

76. A toner container as claimed in claim 74, wherein said
replenishing portion is at least partly formed of a transparent
material.

77. A toner container as claimed inclaim2, wherein said mouth
of said body contacts said seal member within a limited area.

78. A toner container as claimed in claim 77, wherein an
annular rib is formed on said mouth of said body at a position closer
to a shoulder of said hody than said lugs of said outer sleeve and
is engageable with the inner periphery of said outer sleeve.

79. A toner container as claimed in claim 78, wherein radial
or spiral grooves are formed in a surface of said mouth of said body
expected to contact said seal member and extend in a direction of
rotation of said body, whereby the toner flows inward along said
grooves while said body is in rotation.

80. A toner container as claimed in claim 79, wherein said
spiral groove of said body has a smaller inside diameter than said
mouth at a boundary between said shoulder and said mouth.

81. A toner container as claimed in claim 79, wherein said
replenishing portion is at least partly formed of a transparent
material.

82. A toner container as claimed inclaim2, wherein an annular

rib is formed on said mouth of said body at a position closer to a

A



sl eeve further includes an annular wall coupl ed over said outer sleeve and

formed-with a plurality of positioning lugs on an inner

peri phery thereof,

said outer sleeve being forned with dents 32presentative of an open
position where said first toner outlet and said second toner outlet are
al i-gned and a closed position where said first toner outlet 1is stopped by

said inner sleeve in an outer periphery thereof.

5. A toner

container as clainmed in claim3, wherein said inner sleeve is fixed to
said outer sleeve with said first toner outlet and said second toner

outlet aligning with each other, a shutter being nmounted on said outer
sl eeve at an outside of said first toner outlet and engageable with a

shutter opening JrRghddH %F‘?J;Haﬁﬂﬁdtl'ﬁh Bed 1dgY dfORL N o€ SFeeve and is 6. A
toner container as claimed in claimb, wherern said i nner sleeve and said

outer sleeve aresrgaksdei wittAOtiA livneM by iRREHy QFNGAIid outer sleeve. A toner
cont'ainer as clained in claim®e6, wherein sai'd hook of said body has a flat
end. and has a portion g3hex eofercogrrgemdy &s il b imedsiai d1dimaER, ofhesai fl raditAr

sl eeve increased in thickness.

or spiral grooves are formed in a surface of said mouth of said body

expected to contact said seal member and extend in a direction of

rotation of said body, whereby the toner flows inward along said

grooves while said body is in rotation.

84. A toner container as claimed in claim 83, wherein said

spiral groove of said body has a smaller inside diameter than said

mouth at a boundary between said shoulder and said mouth.

85. A toner container as claimed in claim 83, wherein said

replenishing portion is at least partly formed of a transparent

material.

86. A toner container as claimed in claim 2, wherein radial

or spiral grooves are formed in a surface of said mouth of said body

expected to contact said sea! member and extend in a direction of

rotation of said body, whereby the toner flows inward along said

grooves while said body is in rotation.

87. A toner container as claimed in claim 86, wherein said

spiral groove of said body has a smaller inside diameter than said

mouth at a boundary between said shoulder and said mouth.

88. A toner container as claimed in claim 86, wherein said

replenishing portion is at least partly formed of a transparent

material.

89. A toner container as claimed in claim 2, wherein said

—_—
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8. \.A toner container as clainmed in claim7, wherein said nouth of said
body cpontacts said seal nmenber within a l[imted area. 9. A toner
contairmer as clained in claim8, wherein a3 annular rib is formed on said
nout h of said body at a position closer to a shoulder of said body than
said lugs of said outer sleeve and is engageable with the inner periphery

of said outer sleeve. 10. A toner container as clainmed in claim?9,
wherein radial or spiral grooves are formed in a surface of said nouth of
sai d body 22 expected to

contact said seal menber and extend in a direction of rotation of said
body, whereby the toner flows inward along said grooves while said body is

in rotation. . r. tai_ne | aj i i , ¥ﬁprein
said spiral gr ot \}5310 g%\;’%dgﬁo%%d%ggyg{agnélsﬁ%lrFeirn!sﬁgecfﬂg'ﬁr%stt%é?{'far%aﬁ sai d
o mouth at a boundary between said shoulder and said mouth.
80. A toner container as claimed in claim 2, wherein said

replenishing portion is at least partly formed of a transparent

material.

————
—_—
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nouth at* a boundary between said shoul der and sai d nout h. 12. A
tongr .container as clainmed in claim 10, wherein said replenishing portion
is at l'east partly formed of a transparent 34mterial. 13. Atoner
“container as clainmed in clainb, wherein saidnmouth of said body contacts
said seal nenber within a Iinited ar ea. 14. A toner container as
clainmed in claim13, mﬁerel annular rib is formed on said nouth of
said body at a positio Wog%mnl%* EOR AN UIMAGE EORMING APEABAYUS han sai d | ugs
of said outer sleeve and is engageable with the inner periphery of said
out er sl eeve. 15. A toner container as clained in claim 14, wherein
radial or spiral grooves are forned in a surface of said nouth of said
body expected to contact said seal nenbg$sﬁ@@Textend in a direction of
rotation of said body, whereby the toner Tlows inward along said grooves

whil-e said body is in rRptahérOBentainer for l@pleﬁt&f‘;’im@rtdﬁgpt&bfﬁ’ tﬁé'eq,'\a:'on?d in

claim 15, wherein said spiral groove of said body has a snaller inside
di anet er than sai developiiry &éctdohdunb ey heaﬁveiaxag&&bdrmslfgosﬂpdeét@ndn@;@usls
nmout h. 17. A toner container as clainmed in claim15, wherein said

repl eni shi ng port abody Soraedwétish sparadll grobos et Of nrertpeansfeay ant coaxial ly
5 rotatably supported by a replenishing portion via a sea! member. The

replenishing portion has a toner outlet in its circumferential wall

that is selectively blocked or unblocked. While the body is in

rotation, the spiral groove conveys toner toward the replenishing

portion with the result that the toner is replenished to the

10 developing section via the toner outlet.
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23 ° " material. 18. A toner container as clainmedin claimb®,
wherein an annular rib is formed on said nouth of said body at a position
closer to a shoulder of said body than said |ugs of said outer sleeve and
Is engageable with the inner periphery of® sai d outer sleeve. 19. A
toner container as clainmed in claim 18, wherein radial or spiral grooves
are formed in a surface of s .d'qSHEH;F[%ﬁyidfgﬁgE£E§Xp cted13 cont act
said seal nenber and extend i'n'a ¥ive of .on| of~ s body,
whereby the toner flows inward along said grooves while said body is in
rotation. 20. A toner container as clained in claim19, wherein
said spiral groove of said body has a smaller inside dianeter than said
nout h at a boundary between sai d shoul der and sai d nout h.
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21. \A toner container as clained in claim19, wherein said replenishing

pordion is at least partly formed of a transparent nmaterial. 22. A
toner container as clainmed in claim®6, wherein radial or spiral grooves
are formed in a surface of said nouth of gﬁtjtxmw expected to contact
said seal nenber and extend in a direction of rotation of said body,
whereby the toner flows inward along said grooves while said body is in

rotation. 23. A toner container as clained in claim22, wherein
said spiral groove of said body has a snmaller inside dianmeter than said
mout h at a boundary between said stﬂLQe% aEp sai d nout h. 24. A
toner container as clained in claim?22, erein said

24 repl eni shing portion is at least partly formed of a transparent

mat eri al .

3 [
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25. «A toner container as clainmed in claim®6, wherein said spiral groove of
saiid body has a smaller inside dianeter than said nouth at a boundary

bet ween sai d shoul der and sai d nouth. 26. A toner container as
claimed in claim6, wherein said replenp@hing portion is at |east partly
formed of a transparent material. 27. Atoner containerasclai ned

i ncl ai B, whereinsaid inner sleeve _and said outer sleeve are nol ded
integrally with each other. F§ Q;Qt er container as clainmedin
claim 27, wherein said hook of said body h&s a flat end and has a portion

t hereof engageable with said |ugs of said outersleeve increased in

t hi ckness. 29. A toner container_ as claed in claim28, wherein
said nouth of said body contacts saT mefiber within a limted area.
30. A toner container as clained i ; wherein an annular rib is
formed on said nouth of said bod %éer to a shoul der of
said body than said lugs of said ® engageable with the
i nner periphery of said outer slie A toner container as
clainmed in claim30, wherein rad rooves are forned in a
surface of said nmouth of said bo

FIG. 6A FIG. 68
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expected to contact said seal nenber and extend in a direction of rotation
of said body, whereby the toner flows inward along said grooves while said

body is in rotation. 32. Atoner c gtainer as clainmed in claim31

wherein said ' 4 25 spiral groove
of said body has a smaller inside diameter than said nouth at a boundary

bet ween sai d shoul der and sai d nouth. 33. A toner container as

fornmed of a transparent material. 344 A toner container as clained
in claim27, wherein said nouth of said body contacts said seal menber
within alimted area. 35. A toner container as claimed in claim
34, wherein an annular rib is forned on saidfyouth of said body at a
position closer

clatmed in claim31l, wherein said r Iif%shi g portion is at |east partly
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to a shoul der of said body than said lugs of said outer sleeve and is
engageabl e with the inner periphery of said outer sleeve. 36. A
toner container as clained in claim 35, rein radial or spiral grooves
are formed in a surface of said nouth of Said body expected to contact
said seal nenber and extend in a direction of rotation of said body,
whereby the toner flows inward along said grooves while said body is in
rotation. 37. A toner container as clained in claim36, wherein
said spiral groove of said body Casnail r inside dianeter than said
nouth at a boundary between said shdul\er ﬁ; sai d nout h. 38. A
toner container as clained in claim36, wherein said replenishing portion

is at least partly forned of a transparent naterial. 39. A toner
container as clainmed in claim?27, ein an annular rib is fornmed on said
nmout h of said body at a positiepn r to a shoul der of said body than

said lugs of said outer sleev&and 26
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i s engageable with the inner periphery of said outer sleeve. 40. A
toner container as clainmed in claim39, wherein radial or spiral grooves
are formed in a surface of said nouth of said body expected to contact
said seal nenber and extend in a directi 8§ of rotation of said body,
whereby the toner flows inward along said grooves while said body is in

rotation. 41. A toner container as clained in claim40, wherein
said 'spiral groove of said body has a snaller inside dianeter than said
nout h at a boundary between sai d shoul der and sai d nout h. 42. A

toner container as clainmed in claim40, wherein said replenishing portion
is at least partly forned of a tran nt terial. 43. A toner
container as clainmed in claim27, mgpfggh ﬂég? or spiral grooves are
formed in a surface of said nouth of said body expected to contact said

seal nmenber and extend in a direction of rotation of said body, whereby
the toner flows inward along said grooves vWﬂléi2§aid body is in rotation.
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44. .A toner container as claimed in claim43, wherein said spiral groove
of said body has a snmaller inside dianmeter than said nouth at a boundary

bet ween sai d shoul der and sai d nout h. 45. A toner container as
clainmed in claim43, wherein said replenl@hlng portion is at |east partly
formed of a transparent material. 46. A toner container as clained
in claim27, wherein said spiral groove of said body has a snaller inside
di anmeter than said 27 nout h at
a boundary between sai d shoul der -Cgid ut h. 47. A toner
container as clainmed in claim?27, exZi id replenishing portion is at

| east partly fornmed of a transparent material. 48. A toner
container as clainmed in claim?2, wherein said |ugs
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of said-outer sleeve each have a generally trapezoidal configuration whose
top and opposite sides snmoothly join each other w thout any edge.
49. A toner container as clained in claigg48, wherein said inner sleeve is
f ixed to said outer s leeve with said f Irst toner out let and said
second toner outlet aligning wwth each other, a shutter being nounted on
said outer sleeve at an outside of said first toner outlet and engageable
with a shutter opening mechanismarranged in the devel oping device.
50. A toner container as clainmed im gclai 4? wherein said inner sleeve
and said outer sleeve are nol ded ilnt eG?amI wi th each other. 51.
At oner container as clainmed in claimb50, wherein saidhook of said body has
a flat end and has a portion thereof engageable with said |lugs of said
outer sleeve increased in thickness. % toner container as
clainmed in claimb51, V\/neg n sai éérmug of sai ody ntacts said seal
menber within a limted i Atoryé contlner as claimed in
claimb52, wherein an annul&&rib K; f ofr med ;r%sald nfth of said body at a
ge

position closer to a shoul of swid body than said/lugs of said outer

sl eeve and L\ \ W
LN f
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=

This Sheet Has Been Replac THIS SHEET HAS BEEN |

[T




28 . 1s engageable with the inner periphery of said outer sleeve.

54. A toner container as clained in claimb53, wherein radial or spiral 7
grooves are fornmed in a surface of said nouth of said . et te® { _
contact said seal nmenber and extend in a direction of 2@?(3%9 g‘f ggséi -
body, whereby the toner flows inward al1% said grooves mhjmggswﬂ_)g y is
in rotation, 55. A toner contai et as clained in claimb54, wherein
said spiral groove of said body has a smaller inside dianet ei?WMd
nout h at a boundary between said shoul der and sai d nout h. H6%

toner container as clainmed in claimb54, wherein said replenishing portion
Is at least partly forned of a transparent material. 57. A toner
container as clainmed in claimb50, wherein said

Fig. 1
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nmout h ,of said body contacts said seal nenber within a limted area.

58. A toner container as clainmed in claimb57, wherein an annular rib is
formed on said nouth of said body at a position closer to a shoul der of
said body than said lugs of said outer sleeve and is engageable with the
I nner periphery of said outer sleeve. 29/ 59. A toner container as
claimed in claim58, wherein radial or sBiraI grooves are fornmed in a
surface of said nouth of said body expected to contact said seal nenber

and extend in a direction of rotation of said body, whereby the toner

flows inward along said grooves while said body is in rotation.
60. A toner container as clained in claimb59, wherein said
an said

oul der and sai d nout h.
, Wherein said

spiral groove

of said body has a smaller inside di ter
29 nout h at a boundary betmefﬁye .d
61. A toner container as clained in c m
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replenishing portionis at least partly formed of a transparent material.
62. A toner container as clained in claim50, wherein an annular rib is
formed on said nouth of said body at a position closer to a shoul der of
said body than said lugs of said outer sleeve and is engageable with the
i nner periphery of said outer sleeve. 3// 63. A toner container as
clained in claim62, wherein radial or/sgiral grooves are forned in a
surface of said nouth of said body expected to contact said seal nenber
and extend in a direction of rotation of said body, whereby the toner
flows inward along said grooves while said body is in rotation.

64. A toner container as clained igfg+ im g2 wherein said spiral groove
of said body has a smaller inside grf?han said nouth at a boundary
bet ween sai d shoul der and sai d nout h. 65.

clainmed in claim63, wherein said '
formed of a transparent materi al
in claim50, wherein radial or j
said nouth of said body

A toner container as
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expected to contact said seal nenber and extend in a direction of rotation
of said body, whereby the toner flows inward along said grooves while said
body is in rotation. 67. A toner container as clained in claim®66,
wherein said 30 spiral groove
of said body has a smaller inside diangter than said mouth at a boundary
bet ween sai d shoul der and sai d nouth. 8 68. A toner container as
claimed in claim66, wherein said replenishing portion is at |east partly
fornmed of a transparent material. 69. A toner container as clained
in claim50, wherein said spiral groove of said body has a smaller inside
di aneter than said nouth at a boundary between said shoul der and said

nmout h. 70. A toner container as clainmed in claimb50, wherein said

repl eni shing portion is at |east piz#igrfif?ed of a transparent
[ 4
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materi al . . 71. A toner container as clainmed in claim?2, wherein said
hook of said body has a flat end and has a portion thereof engageable with

said lugs of said outer sleeve increased in thickness. 72. A toner
container as clainmed in claim71, wherein said nouth of said body contacts
said seal nenber within a limted area 73. A toner container as

claimed in claim72, wherein an annulay 8ib is formed on said nouth of
said body at a position closer to a shoulder of said body than said |ugs
of said outer sleeve and is engageable with the inner periphery of said
out er sl eeve. 74. A toner container as clained in claim73, wherein
radial or spiral grooves are forned in a surface of said nouth of said
body expected to contact said seal nenber and extend in a direction of

rotation of said body, whereby ther r f, i nward al ong said grooves
while said body is in rotation. 251 275 31
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75. A toner container as clained in claim74, wherein said spiral groove
of said body has a smaller inside dianmeter than said nouth at a boundary
bet ween sai d shoul der and sai d nout h. 76. A toner container as
claimed in claim74, wherein said replenishing portion is at |east partly
formed of a transparent material. 77. Atoner container as clained
i nclai 2, wherein saidnouth of said bogyBcontacts said seal nmenber within
alimted area. 78. A toner container as clainmed in claim77,
wherein an annular rib is formed on said nouth of said body at a position
closer to a shoulder of said body than said |ugs of said outer sleeve and
I s engageable with the inner periphery of said outer sl|eeve. 79. A
toner container as claimed in claim78, wherein radial or spiral grooves
are formed in a surface of said ngf?i!yf j&i body expected to contact
said seal nenber and extend in a r ?o rotation of said body,
whereby the toner flows inward along said grooves while said body is in
rotation. 39

‘f»a

3
31(32) 5 2
33
]
v N
343N
40 REPLAGERMENT SHEET




80. A toner container as claimed in claim79, wherein said spiral groove
of said body has a snaller inside dianmeter than said nouth at a boundary

bet ween sai d shoul der and sai d nout h. 81. A toner container as
claimed in claim79, wherein said replenishing portion is at |east partly
formed of a transparent material. 7 82. Atoner container as
claimedin clainR, wherein anannular rip8s fornmed on said nouth of said
body at a position closer to a 32
shoul der of said body than said |lugs of said outer sleeve and is
engageable wth the inner periphery of said outer sleeve. 83. A

toner container as clained in claim82, wherein radial or spiral grooves
are formed in a surface of said nouth of said body expected to contact
said seal nenber and extend in a di tio rotation of said body,
whereby the toner flows inward alqﬁg?C |7
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grooves while said body is in rotation. 84. A toner container as
claiméd in claim83, wherein said spiral groove of said body has a snaller
i nside dianmeter than said nouth at a boundary between said shoul der and

sai d nout h. 85. A toner container as clainmed in claim83, wherein
said replenishing portion is at Ieastgefﬁtly formed of a transparent
mat eri al . 86. A toner container/a8 clained in claim?2, wherein

radial or spiral grooves are forned in a surface of said nouth of said
body expected to contact said seal nenber and extend in a direction of
rotation of said body, whereby the toner flows inward along said grooves
while said body is in rotation. 87. A toner container as clained in
claim 86, wherein said spiral groove of said body has a snaller inside

di aneter than said nouth at a bo Ly t«ween sai d shoul der and said

mout h. 88. A toner cont ai% y??‘r?red in claim86, wherein said
repl eni shing portion is at |least partly fornmed of a transparent nmaterial.
89. A toner contai ner asaqlained in claim2, wherein said
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33 - spiral groove of said body has a smaller inside dianeter than_ o
said nouth at a boundary between said shoul der and said S O o © g0,
A toner.container as clainmed in claim2, whefein said reph@?\d&hmgﬁ?%ﬂ i on
is at least partly forned of a transparent terial. - '

TONER CONTAINER FOR AN IMAGE FORMING APPARATUS

ABSTRACT

A toner container for replenishing toner stored therein to a

developing section included in an image forming apparatus includes

a body formed with a spiral groove in its inner periphery and coaxially

5 rotatably supported by a replenishing portion via a seal member. The
replenishing portion has a toner outlet in its circumferential wall

that is selectively blocked or unbjocked. While the body is in
rotation, the spiral groove conveys toner toward the replenishing
portion with the result that the toner is replenished to the

10 developing section via the toner outlet.

Figure 4
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