TI TLE OF- THE | NVENTI ON TONER BOTTLE BACKGROUND OF THE INVENTI%? . Field of
t he Inyentlon The present invention relates to a toner bottle 5dBth+ﬂg
toner .which is supplied to:the devel oping unit of .inmage form ng aﬁ%gratuses
such as printers, copying nmachines, and facsimles.” 2. Descriptio
Prior Art Copying nachi nes, facsiniles and printers making use of
el ect rophot ography are wi dely used. ﬁptrophotography I s the process of
forming an electrostatic latent image on a thin layer of photoconductive
phot osensi t i vELEB¢FETHRI INGBDMT TONansferring an i mage formed with col ored
particles (called toner) held on the charged | atent inmage onto paper. In
an i mage form ITQNERBATHEUS nmaki ng use of el ectrophot ography, if toner
is consunmed and run out fromthe devel opi ng section, toner will then be
supplied to the devel opi ng :
BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a toner bottle containing
toner which is supplied to the developing unit of image forming
apparatuses such as printers, copying machines, and facsimiles.
2., Description of the Prior Art
Copying machines, facsimiles, and printers making use of
electrophotogrephy are widely used. Electrophotography is the
. process of forming an elesctrostatic latent image on 2 thin layer of
photoconductive photosensitive material and transferring an image
formed with colored particles (called toner) held on the éharged
latent image onto paper. In an image forming epparatus making use
of the electrophotography, if toner is consumed and run out from the
developing section, toner will then he supplied to the developing
section and will continue to be used. An example of a mechanism for
supplying toner is described, for example, in Japan Laid-Open Patent
Publication Nos. SHO 59-188678 and SHO 80-146265. As described in
these publications, a toner supply qnit is known where s toner
bottle cdnt;ining toner and having a diécharge port at its front
surface Is rotated and the rotation causes toner to be supplied from

the discharge port to the developing section of an image forming

apparatus,

This Sheet Has Been Rep TH'S_ 'SHEET HAS BEEN

”IIII ||"" ",I I, ,m L - . REPLAGED




section and wll continue to be used. An exanple of a nechanism for
suppl yi ng toner is described, for exanple, in Japan Laid-Open Patent
Publ i cati on Nos. SHO 59-188678 and SHO 60- 146265. As described in these
publications, a toner supply unit is known where a toner bottle containing
toner and having a discharge port at its front surface is rotated and the
rotation causes toner to be supplied fromthe discharge port to the
devel opi ng section of an image form ng apparat us. 2 In the toner supply-
unit, the toner both @heStdnept aldpyd dndt] Hheitohge Hodthe rig dpgaldédigoas
follows. That is, when toner is supplied, a bottle nounting hol der,
provi ded hor ithenimige\fornitheppedatubadyfoflovhe Thaigds{ orhenntox@ppes at us, is
rot at ed downward about :

supplied, 2 bottle mounting holder, provided horizontally an the

main body of the image forming apparatus, is rotated downward about

its one end so that it is disposed vertically. If the toner boitle

is used up and becomes empty in the vertical position, it is removed

from the bottle mounting holder. Then, a new toner bottle filled up.

with toner is attached to the sforementioned mounting holder. -

Thereafter, the bottle mounting holder is rotated to a horizontal

operative position and the setup is completed. Now, the operation

of attaching a new toner bottle to the bottle mounting holder held

in the vertical pasition will be described, First, with the opening

portion of 2 new toner bottle placed upright, a cap is removed from

the opening portion, and in order to prevent the toner which is the

content of the bottle from spilling, the bottle is attached to the

aforementionsd mounting holder whils the opering portion remains

upright.

However, in a method where the boitle mounting holder is

caused to rotate between a horizontal position and a vertical

pogition in the aforementioned way, there is the need for making the

length of the botile mounting holder shorter than the height of the

image forming apparatus. A normal image forming apparatus is low in

height, so the length of the toner bottle is also short and the

holding quantity is reduced. Fhr this reason, there is the tendency

that exchange of the foner bottle must be frequently performed.



its one end so that it is disposed vertically. If the toner bottle is used

up,and ;becones enpty in the vertical position, it is renoved fromthe
bottl e nmounting holder. Then, a new toner bottle filled up with toner is
attached to the aforenentioned nmounting hol der. Thereafter, the bottle
nmounting holder is rotated to a horizontal operative position and the setup
I s conpl eted. Now, the operation of attashing a new toner bottle to the
bottl e nounting holder held in the vertical position will be described.
First, with tAbeo,ofeni nyneorsupply abclanbewsucnes thiwst | therleated desigght, a cap
Is removed fromthe opening portion, and in order to prevent the toner

whi ch i.s the ldnitadion o the ibbernad ftroctwpidll engimaghefdysing eppsratusached to
t he af orenenti oned.nounting hol der while the openi ng portion renains

upri ght. Howeswdrthe nilﬁamm&im@lethehepmawseiwdiﬁgiCﬁtjthol der is caused to
rotate between a horizontal position and a vertical position in the

af or enent i oned way, Te Hodee jthet sforamentionad peablpags.t pebechanism has been

propossd which exchanges & cylindrical toner bottle while the bottle
mounting holder is horizontally held (Japan Laid-Open Patent
Publication No. HEl 7-20705). In this mechanism, the toner bottle
with 2 cap on the opening portion is mounted in the mounting holder
and the cap is removed automatically from the opening portion by
using a collet chuck which is inferrelated with the bottle mounting
operation.

The mechanism for removing the cap from the toner bottle and
the operation will now be described for the case where the collet
chuck is used.

As shown in Figs, i(a)-l(c), & toner bottle 1 has a
cylindrical bottle body 2 and in approximately the central portion
of one end surface of the bottle body 2 there is provided 2 small
radis]l opening portion 3, which is smaller than the ecylindrical
portion of the bottle body 2. The opening portion 3 extends
outwardly-from a collar 4, which in turn extends outwardly from the
cylindrical bottle body 2, and & cap 5 is provided to close the
opening portion 3. 1In the center of the cap §, a tab portion 6 is
formed. Also, in the cylindrical portion of the bottle body 2, 2
guide groove 7 is formed Spir;lly to guide the toner_cdntained in

the bottle body 2 toward the opening portion 3 by rotatidn of the



| ength of the bottle nounting hol der shorter than the height of the inmage
for.m ng, apparatus. A norimal inage form ng apparatus is lowin height, so
the length of the toner bottle is also short and the holding quantity is
reduced. For this reason, there is the tendency that exchange of the toner
bottl e nust be frequently perforned. 3 Also, in a toner supply nmechani sm
such as this, there is a design limtation on the internal structure of an

i mge form ng apparatus, and the miniatudi zati on of the apparatus is
difficult. Tqoeae wettlwe 1af orenentioned probl enms, a mechani sm has been
proposed whi ch exchanges a cylindrical toner bottle while the bottle

mounting hol der. is bhpg ineeRirdtiskyfdrckemdving ahe Leaipds Gren fimt eoderPhbitileat i on
No. HElI 7-20705). In this nmechanism the toner bottle

' is equipped with a chuck 10 and a chuck moving means for moving the
chuck 10 toward and away from the tonsr bottle 1. In the
illustrated examplé-of the mechanism for removing the cap §, the
chuck 10 is inserted into end held in a hole portion 12 of a support
wall 11 formed in part of & hottle holder 8 that supports the tongr
bottle 1. In the inoperative state of the chuck 10 shown in Fig.

. 1(a), a clamping portion 13 which is formed in one end of the chuck

10 is urged so as to expand, Fig. 1(b) shows the stete when the
toner bottle 1 has been placed in the set position of the bhottle
holder 8. When the chuck 10 is moved to a position further away
from the toner bottle 1 by the aforementioned chuck moving means,
the large radius portion of the outer periphery of the chﬁck 10 is
pushed by the inner peripheral surface of the aforementioned hole
portion 12 and then the clamping portion 13 of the chuck 10 is
narrowed and closed,’whereby the tab portion 6 of the cap § is-
clamped with the closed Elamping portion 13. While the chuck 10 is
holding the tab portion 6 of the cap 5, it moves the cap 10 up to 2
position vwhere the opening portion 3 of the toner bottle 1 can be
fully opened, as shown in Fig. 1{c). This position is referred to
as the cap-opened position of the cap §, and during the time the-
toner hottle 1 is mounted in its normal position, the cap & is fixed

and held at the cap-opened position.

By providing the cap removing mechanism in the toner supply



with a cap on the opening portion is nmounted in the nounting hol der and the
cap is renoved automatically fromthe opening portion by using a collet
chuck which is interrelated with the bottle nmounting operation. The

mechani smfor renmoving the cap fromthe toner bottle and the operation wll
now be described for the case where the collet chuck is used. As shown in
Figs. 1(a)-1c), a toner bottle 1 has a cglindrical bottle body 2 and In
approximately the central portion of one“end surface of the bottle body 2

there is proyhtedsatieTabvelodthflse 0P B aROlilaig@ ' oFniNdiadbadtatus@hker than
the cylindrical portion of the bottle body 2. The opening portion 3 extends

outwardly fraqoher aotilar 14canwbe alvuhted Ui nthexbotntle haddywmdirytt then t he
cylindrical bottle body 2, and a cap 5 is provided to close the opening
portion 3. |lpeiing pation oklodxl bapths, cap §ab Wphen,t borthe pthdroharsld. thd so, in
the cylindrical portion of the bottle body 2, a

toner in toner bottle 1 is consumed and the empty toner bottle 1 is

taﬁen out from the bottle holder 8, the caﬁ § can also be attached

to the opening portion 3 of the empty toner bottle 1 by moving the

chuck 10 in the reverse direction by the chuck moving means. Thus,

in faking out the toner bottle 1 from the bottle holder 8, the

opening portion 3 is closed with the cap §, so0 there is no

possibility that the toner on the opening portien 3 drops and stainms

the hands or clothes of an operator who exchanges the empty bottle.

The toner bottle 1, constructed in the aforementioned way,
has various advantages if it is used in 2 toner supply unit with a
mechanism for removing the cap 5, but the opening portionis must be
smaller in radius than the cylindrical portion of the bottle body 2
from the point of the mechanism,

However, if the radius of the opening portion 3 is reduced,
the fluidity of the toner near the opening portion 3 will become
worse and .therefore the opening portion 3 will be blocked up with
toner T, as shown in Fig., 2, depending upon the physical properiy of
the toner. For this reason, only'tpner T having a good fluidity can
be used, so there is a problem in that the kind of toner that can be
used is limited. If the kind-of toner is limited in this way, some

of the image forming apparatuses cannot adopt a toner supply unit

with a mechanism for removing the cap § from the point of the

’



gui de groove 7 is forned spirally to guide the toner contained in the
bottl e body 2 toward the opening portion 3 by rotation of the 4 toner
bottle 1. The nechanism for renoving the cap 5 fromthe toner bottle 1 is
equi pped with a chuck 10 and a chuck novi ng nmeans for noving the chuck 10
toward and away fromthe toner bottle 1. In the illustrated exanple of the
mechani smfor renmoving the cap 5, the chuck 10 is inserted into and held in
a hole portion 12 of a support wall 11 fggned in part of a bottl.e hol der 8
that support gedagig@ner bottle 1. In the’inoperative state of the chuck 10
shown in Fig. 1(a), a clanping portion 13 which is fornmed in one end of the
chuck 10 is urged spurdfetwbreXpPéved. tdied. T Kikk lovs flbdityatierehthert he

is no problem at the normal room temperature will adhere to the
inner peripheral surface of the opening portion 3 under high-
temperature environment, as shown in Figs. 3(a) and 3(b), and the
area of the opening portion will be reduced. For this reason, the
problem that the supply quantity of toner T will become reduced will

exist.

SUHﬁARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide a toner bottle vhich is capable of removing the limitation
on the kind of toner that can be used and, furthermore, preventing a
reduction in:the supply quantity of toner. “ |

To achieve this end and in accordance with one aspect of the
present invention, a toner bottle coemprises a bottle body for
containing toner and givine a feed opera-tion- to the toner in one
direction by a rotation operation, and a cap for closing an opening
portion formed in the bottle body. The tomer is supplied in a state
in which the cap is held in a cap-opened position where the cap
opens the opening portion. The toner botile further comprises a
plate-shaped toner scraping member, which exfends into the opening
portion of the bottle BoAy and having elasticity. The toner
scraping member is provided on the back surface of the cap In the

diameter direction of the cap. The outer end of the toner scraping
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toner bottle 1 has been placed in the set position of the bottle hol der 8.
When the chuck 10 is noved to a position further away fromthe toner bottle
1 by the aforenentioned chuck noving neans, the large radius portion of the
outer periphery of the chuck 10 is pushed by the inner peripheral surface
of the aforenentioned hole portion 12 and then the clanping portion 13 of
the chuck 10 is narrowed and cl osed, wherZeby the tab portion 6 of the cap 5
is clanmped with the closed clanmping portion 13. Wile the chuck .10 is

hol di ng t he tmabbgrodsipasisiwfedt husidaposs the thofbleebodhdegend the ppening
position where the opening portion 3 of the toner bottle 1 can be fully
opened, as sigRbiumeysnywhay dhe qaf ds pdsihe sartepeped @opbbione as the
cap-opened position of the cap 5, and during the tinme the toner bottle 1 is
mounted in its nor n¥ithdBig icorstitydiomper glastic, topes, acranine fenper is

cap- opened oSl wElaPhd Thl8 thhCursahay SIRGRSRD MM SaRe e toner
when it is positioned in the cap-opened portion of the cap.
Therefore, the condensation of the toner at the opening portion can
be prevented with reliability and the degree of fréedum of the
setting direction of the cap_is inﬁreased.

In accordance with another aspect of the present invention;
a plate-shaped tonef scraping'némber extends into the opening
portion of the bottle body. The toner scraping member is provided
on the back surfece of the cap-in the diameter direction of the cap.
The outer end of the toner scraping member is positioned inside of
the hottle body beyvond the opening po:tion even when the éap is in
the cap~opened position, and an outer edge of the tomer scraping
member is contacted with an inner peripheral surface of the opening
portion.

With this constitution, the tomer ascraping member s{ides on
and along the inner peripheral surface of the opening portion. The
condensation of toner at the opening portion of the toner bottle can
be pr;vented with reliahility-and stasnation of the toner can be
prevented. In addition, the {oner ihat adhered to the opening
portion of the toner bottle can be scraped outside and thus a
sufficient supply quantity can be obtalned.

In accordance with still another aspect of the present
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5 unit of the devel oping section of an I mage forning'apparatus, t he toner
bottle 1 can be nounted in the bottle holder 8 with the opening portion 3
closed by the cap 5. Wien, on the other hand, the toner in toner bottle 1
i s consuned and the enpty toner bottle 1 is taken out fromthe bottle
hol der 8, the cap 5 can also be attached to the opening portion 3 of the
enpty toner bottle 1 by noving the chuck 80 in the reverse direction by the
chuck movi ng nmeans. Thus, in taking out the toner bottle 1 from.the bottle
hol der 8, thein@pgfiiony PP16tOBhIped tohasecradihh rehberc @aptépdssontaehe is no
possibility that the toner on the opening portion 3 drops and stains the
hands or cl otdpesimf partimpesitthe bétileXndpngdshifel eagicythorbd etheThmetroner
bottle 1, constructed in the aforenentioned way, has various advantages if
it is used i nscxapigememherphy providedi om the back surface of the cap in the
diameter direction of the cap. The outer end of the toner scraping |
member is positioned inside of the bottle body beyond the opening
portion even when the cap is in the cap-opened position, and the
outer edge of the toner scraping member is contacted with an inner
peripheral surface of the opering portion.
¥ith this constitution, the toner scraping member having
elasticity is bent and is brought into contact with the inner
peripheral surface of the opening portion, when the toner bottle is
rotated. Therefore, adhesion of toner to the inner peripheral
surface of the opening portion of the toner bottle can be prevented.
Moreover, a reduction in the contact pressure of the tpnef scraping
" member, deformation of the cap, damages to the chuck, and an
increase in the bottle driving load can be prevented.
In a preferred form of the present invention, the toner
scraeping member is twisted in the reverse direction of the
rotational direction of the bottle body.
With this constitution, the toner scraping member is
untvisted during rotation of the toner bottle, and it is egain
twisted when the rotation of the toner bottle is stopped. Therefore,
the toner adhering to the imner peripheral surface of the opening

portion of the toner boitle can be scraped off.

In another preferred form of the present invention, the
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mechani sm for renoving the cap 5, but the opening portion 3 nust be smaller

in radius than the cylindrical portion of the bottle body 2 fromthe point
of the mechanism However, if the radius of the opening portion 3 is
reduced, the fluidity of the toner near the opening portion 3 will becone
worse and therefore the opening portion 3 will be blocked up with toner T,
as shown in Fig. 2, depending upon the physical property of the toner. For
this reason, only toner T having a good frfuidity can be used, sq there is a
probl emin thdthhie khediesetesndirechian ofirthbecarsed the toneirt #eraprinethe kind
of toner is limted in this way, sone of the inmage forning apparatuses
cannot adopt membendis £emmsidyto et snelier shawdhaading of thar@9enPst he cap 5

fromthe point of the - 6-
portion.

With this constifution, the width in the diameter direction
of.one toner scraping member having elasticity is formed so as to
become smaller than the radius of the opening portion, and the cuter
edge of the toner scraping member contacts the inner peri?heral'
surface of the opening portion of the toner bottle. Therefore, the
passage of toner can be enlarged and thus the condensation of the

" toner at.the opening portion of the toner bottle can be preventad.

In still another preferred form of the present invention,
the toner scraping member is formed so that an angle, which is made
by a contact portion between the scraping member and the cap and the
inner.peripheral surface of the opening portion, is an acute angle.

With this constitution, the angle, which is made by the
inner peripheral surface of the opening portion and the contact
portion between the scraping membher and the cap, is set to an acute
angle. Therefore, the toner séraping member'becomes easily
{wistsble during rotation of the toner bottle, and it is untwisted
vhen the rotation is stopped. Theréfore, toner adhering to the
inner peripheral surface of the opening portion of the toner bottle
can be scraped off, .. -

In a further préferred form of the present invention, the .,
toner scraping member has a thickness of 0.1 mm through 0.5 mm.

¥ith this constitution, when the toner scraping member is
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mechani sm Furthernore, even toner T with a good fluidity where there is no

prqobl em at the normal roomtenperature wll adhere to the inner peripheral
surface of the opening portion 3 under high- tenperature environnment, as
shown in Figs. 3(a) and 3(b) , and the area of the opening portion will be
reduced. For this reason, the problemthat the supply quantity of toner T
w Il becone reduced wll exist. SUVWARY THE | NVENTI ON Accordingly, it is
an object of the present invention to pr de a toner bottle. which is

capabl e of pagéti Plbstlbchaviifik tilei SfheORaridies KB hodFetinmetie,t bhéstdahtype used
and, furthernore, preventing a reduction in the supply quantity of toner.

Accordi ng tosubtablevioi kowen discHargstvidbecbbtained dfi theptbigkdess aft oner
bottl e conpri sing:
the toner scraping member is set to 2 range of 0.1 mm through 0.5 ma.

In a furtﬁer preferred form of the present invention, the
width in thé dismeter direction of the cap of the toner scraping
member is formed to be smaller than the radius of the opening
portion, and the outer edge of the toner scraping member is disposeﬁ
in a position which contacts or is near the inner peripheral surface
of the opening portion.

With this constitution, the width in the diameter direction
of one tomer scraping member having elasticity is formed so as to
become smaller than the radivs of the opening portion, and the outer
edge of the toner scraping member is disposed in a position which
contacts or is near the contacts the inner peripheral surface of the
opening portion of the toner bottle. Therefore, the passage of
toner can be enlarged and thus the condensation of the toner at the
opening portion of the toner bottle can be prevented.

In & further preferred form of the present invention, the
toner scraping member comprises a plurality of toner scraping
members, which are equiangularly disposed with respect to the center
of the cap.

¥With this constitution, the toner scraping member is
constituted by 2 plurality of toner scraping members, which are
equiangularly disposed with respect to the center of the cap.

Therefore, the force exerted on the cap can be equally distributed,
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a bottle body for containing toner and giving a feed operation to said
toner in one direction by a rotation operation; a-cap for closing an
opening portion forned in said bottle body, said toner being supplied in a
state in which said cap is held in a cap-opened position where said cap
opens sai d opening portion; and a toner scraping nenber extending into said
opening portion of said bottle body and pﬁing deformabl e in response to
rotation of said toner bottle, said toner ‘scraping nenber being.provided on
a back surfaeed dhesearicampbe arevented fepm befn%&ilbﬁ%r@“%rrzsﬁﬁh@ nehber

bei ng positioned inside of sajid bottle body be ond §$&$ eni portlon
even when saithe daper r’P°§&H} cﬁb‘lsopé%(ﬁlﬁﬁ)@lgt?%ﬁ tigac Ag 80 C#hd8i nventi on

in a second as is provided a toner bottle conprisin
fké%ﬁy per ormed. P nmp 9

In & further preferred form of the present invention, the
toner scraping member has at its outer end portion an inclined
portion, which is inclined toward the center line of the cap as it
goes toward the outer end portion, and the inclined portien is
positioned inside of the opening pertion,

With this constitution, the toner scraping member has the
inclined portion, which is inclined toward the center line of the
cap a8 It goes toward the outer end portion, and the inclined
portion is inside of the opening portion, Therefore, there is no
possibility that the outer end of the toner scraping wmember is
caught by the opening portion of the toner bottle when the cap s
assembled, and the assembling operation of the cap iIs considerably

enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1{(a), 1(b), and 1(c) are schematic diagrams showing a
conventional mechanism of removing a cap from a toner bottle and the
operation; )

Fig. 2 ia a diagram showing:a disadvant;ge of a conventional
toner bottle;

Figs. 8(a) and 3(b) are sectional views showing a

disadvantage of the conventional toner hottle;
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a bottle body for containing toner and giving a feed operation'to said
toner in one direction by a rotation -7- a cap for closing an opening
portion formed in'said bottle body, said toner being supplied in a state in
which said cap is held in a cap-opened position where said cap opens said
opening portion; and a toner scraping nenber extending into said opening
portion of said bottle body and bei ng eliitically deformabl e in response to
rotation of said bottle, said toner scraping nmenber being provided on a
back surface of sailigcap,isan pactéonandief sbaiidet treestster aidnghereabarf bei ng
positioned inside of said bottle body beyond said opening portion even when
said cap is & toner bottle of the present invention has been removed by a cap
removing mechanism;
Fig. § is a sectional view showing a cap of an embodiment of
the present invention;
Figs. 6(a), 6(b), and 8(c) are front, plan, and side views
of & cap, respectively, showing another embodiment of the present
invention;
Fig. 7 is & diagram used for explaining the flow of toner
when the toner bottle of Fig. 6 is used;
Figs. 8(a) and 8(b) are sectional and perspective views of a
cap, respectively, showing still another embodiment of the toner
bottle of the present invention;
Fig, 9 is a sectional vievw of a cap showing still another
embodiment of the toner bottle of the present invention;
Figs. 10(a) and 10(b) are sectional and front views of a cap,
respectively, showing still another embodiment of the toner hottle
of the present invention; and
Figs. 11(a) and 11(b) are sectional and fromnt views of a cap,

respectively, showing still another embodiment of the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
A preferred embodiment of the present invention will

hereinafter be described in detail in accordance with the



in said cap-opened position, an outer edge of said toner scraping menber
beiing i.,n contact with an inner peripheral surface of said opening portion.
According to the invention in a third aspect, there is provided a toner
bottle conprising: a bottle body for containing toner and giving a feed
operation to said toner in one direction by a rotation operation; a cap for
cl osing an opening portion fornmed in said bottle body, said toner being
supplied in a state in which said cap is ¥eld in a cap-opened poesition
where sai d capcopenpimgadrbwdpesni ng portion; and a toner scrapi ng nenber
extending into said opening portion of said bottle body and being
el astically defornebies #nis espentdenglo vie abodmeothesatatehahen ¢, cambals t oner
scrapi ng nmenber being provided on a back surface of said cap, an outer end
of been removed by a c¢ap removing mechanism used in a toner bottle,

constructed according to the present invention. Note thet the same

reference numerals will be applied to the same members as Figs. 1(a)-

1(c).

In Fig. 4, two plete-shaped toner scraping members 20 which

extend in the direction going into a bottle body 1 are provided on

the back surface (opposite to & tab portion 6) of a cap § in the

diameter direction of the cap. The cap 5§ and the toner scraping

menbers 20 are integrally formed from plastic material such as

polyethylene. The toner scraping members 20 have 2 length which

penetrates through an opening portion 8 and a cellar 4 extending

invardly from the opening portion 38, even when the cap 5 Shéwn in

Fig. 4 is moved and held in the cap-opened state by a cap moving

means. Furthermore, the toner scraping members 20 are formed so as

to have elasticify. In this case, the toner scraping members 20 can

be formed with plastic material having elasticity. However, when

the toner scraping members 20 are formed with plastic material

having a certain degree of rigidity, elasticity can be given to the

toner scraping members 20 by appropristely choosing the thickness.

In Fig. 4, reference numeral 14 denotes a2 plate cam member, which

forms part of the aforementioned cap moving means.

In the toner bottle 1 constructed in this way, both the cap

fixed and held in the cap-opened state by the cap moving means and



sai d toner scraping nmenber being positioned inside of said bottle body
beyond .sai d openi ng portion even when said cap is in said cap-opened
position, said toner scraping nmenber having a thickness of 0.1nmthrough
0.5nmm According to the invention in a fourth aspect, there is provided a
toner bottle conprising: a bottle body for containing toner and giving a
feed operation to said toner in one direct4on by a rotation operation;
8/9/10 - a cap for closing an opening portion fornmed in said bottle body,
sai d toner be¢he)\Goseppbttkd inare Shad @eldtivhi@NattindhDpp MTherde@bre, Bfa
cap-opened position where said cap opens said opening

the toner bottle 1 is rotated in the cap-opened state, the same

effect as the casc when the toner scraping members 20 are rotated

with respect to the fixed toner bottle 1 will be obtainable. In

this case, the toner in the vicinity of the opening portion 3 and

the collar 4 is scraped by the toner scraping members 20 and Is

discharged from the opening portion 3. ¥ith the toner scraping

operation, the toner blocking at the opening portion 3 and the

collar portion 4 can be reliablﬁ prevented, and even toner vhose

fluidity is not good can be used without hindfance. As a

consequence, because the kind of toner that can be used is not

“limited, it becomes possible to adopt a toner supply unit equipped

with & cap removing mechanism in & wide variaty of image forming

apparatuses., 1In addition, if the toner scraping members 20 have an

elastic property, the degree of freedom of the direction where the

cap 5 is set will be increased end therefore it will also become

possible to set the cap § in an oblique direction.

Fig. 6 is a sactional} view of the cap & showing an

embodiment of the present invention. In this embodiment, two

elastic toner scraping members 21 are provided in the cap § so that

the outer edges contact the inner pqripheral surfaces of the opening

portion 3 and the collar 4., Each toner scraping member 21 has at

its outer end portidn an inclined portion 9, which is inclined

toward the center line of the cap 5 as it goes toward the outer end

portion. The outer end 9a of the inclined portion 9 is positioned



portion; and a toner scraping nmenber extending into said opening portion of
sajd bottle body and being elastically defornmable in response to rotation
of said bottle, said toner scraping nenber being provided on a back surface
of said cap, an outer end of said toner scraping nenber being positioned
I nside of said bottle body beyond said opening portion even when said cap
is in said cap-opened position, an outer ¥dge of said toner scraping nember
being in contact with an inner peripheral surface of said opening portion,
sai d toner stusigenef rtbeiomenbee ipayt iant h,i @hrﬁ@sncifn Big.ni t oo bRgrnor&nm
BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gs. J & and 1(c) are schematic
di agr ans sho®hangoner scraping member 21 1s joine to the cap § at a contact

portion 5a, and the angle &, which is made by the contact portion

52 and the inner peripheral surfaces of the opening portion 3 and

the collar 4, is set so that it becomes an acute angle.

The toner bottle constructed in this way, if rotated after

the cap is opened, prevents toner blocking and the toner scraping

members 21 slide on and along'fhe inner peripheral surfaces of the

opening portion 3 and the collar 4, thereby scraping the toner

adhering to the inner peripheral surfaces. Therefore, the redunction

in the toner supply quantity, which is caused by the opening area of

the opening portion 3 narrowed due to the foner on the inner

peripheral surfaces of the opening portion 3 and the collar 4, can

be reliably prevented. -Imcidentally, in the case when the outer

edge of the tonmer scraping member 21 is slid on and along the inner

peripheral surfaces of the opening portion 3 and the collar 4, if

the contact pressure is large, the load will be increased during

rotation of the toner hottle, and consequently, the fear that the

cap § will become deformed or the chuck will be damaged will exist,

However, because the toner scraping member 21 has elasticity, the

contact pressure can be reduced even if it were slid on the inner

peripheral surfaces of the opening portion 3 and the collar 4, and

there is no fear that the aforementioned problem will occur,

Incidentally, when the toner scraping member 21 is made of

polyethylene, elasticity suitable for toner discharge will be



conventional nmechani smof renoving a cap froma toner bottle and the
operatir on; Fig. 2 is a diagramshow ng a di sadvantage of a conventi onal
toner bottle; Figs.  3(a) and 3(b) are sectional views showi ng a

di sadvant age of the conventional toner bottle; 12 Fig. 4 is a sectional
vi ew showi ng the state when the cap of a toner bottle of the present

I nvention has been renpved by a cap rennvhgg mechanism Fig. 5is a
sectional view showing a cap of an enboditent of the present invention;
Figs. 6(a), -oktainedirid teckhbelmeks dirst sepliang ranmgk of d& lvimevihrough 0.5 mm.

Particularly, when the thickness is set to 0.3 mm, most suitable
flexibility is obtained. If, on the other hand, the thickness of
the'taner scraping member 21 ig set to less than 0.1 mm, it will be
excegsively bent and toner will become difficult to scrape. In
eddition, the formetion of the toner scraping member itself will
become difficult, Furthermore, if the thickness of the scraping
member 21 is increased to more than 0.5 mm, the bending will become
small, and the cap § will become difficult to set unless the cormner
of the outer edge of the member 21 is chamfered.

In addition, because the toner scraping portion 21 has the
inclined portion 9, there is no possibility that the outer end 9a of
the toner scraping member 21 is caught by the opening portion § when
the cap 6 is set, and even if the center line of the opsning portion
3 and the center line of the cap § were offset when setting,_the
offset would be corrected and therefore the setting opera@ion of the
cap § would be congiderably enhanced.

Furthernmore, the angle &, which is made by the contact
portion §a between the toner scraping member 21 and the cap 5§ and
the inner peripheral surfaces of the opening portion 3 and collar 4,
is set to an acute angle, so the toner seraping member 21 will
become easily twistable during rotation of the bottle. However,
because the tqner scraping member 21 is untwisted when the rotation
cf the bottle is stopped, the toner adhering to the inner peripheral

surfaces of the openirg portion 3 and the collar 4 can be scraped



of a cap, respectively, show ng another enbodi nent of the present

I nventi.on; Fig. 7 is a diagramused for explaining the flow of toner when
the toner bottle of Fig. 6 is used; Figs. 8(a) and 8(b) are sectional and
perspective views of a cap, respectively, showi ng stilll another enbodi nent
of the toner bottle of the present invention; Fig. 9 is a sectional view of
a cap shomﬁng still another enbodi nent ofy4he toner bottle of the present

i nventi on; O(a) and 10(b) .are sectional apd f ews  of .a cap,
respecti vel y° hoﬁl-ﬂ %gewm %YﬁBt'FP@P Ts"r?b&?ﬂeﬁe?&"B*“t Hé’" ed'né? WolRIteof the

present VRN 380 FulR adkdl Jen el R SRR b g v o7
'nvention. DEEA %h'%DaQFﬁC'?LEJt'nGE‘f %Tﬂ%ei’%'%ﬁ?ﬁfé%% NBOR DT Sihe

opening portion 3 and the collar 4. Notice that, if the

aforementioned angle & is & right anzle, there are some cases where

the toner scraping member 21 will slide on the opening portion 3 at

the root portion of the member 21 or slide on the collar 4 at the

outer end portion, and the longitudinal intermediate portion of the

member 21 will not contact fhese portions 3 and 4 and gap will be

~ formed.

Figs. 6(2), 6(b), and 8(c) shov a front view, a plan viev,
and a side view of a cap 5, respectively, showing another embodiment
of the present Iinvention. In this embodiment, a plate-shaped toner
scraping member 22 is twisted In the reverse direction of the
rotational direction of the toner bottle 1 with respect to the
rotational axis of the toner bottle 1. The toner scraping member 22
can be disposed so as not to contact the opening portion 3 and the
collar portion 4 but, in this embodiment, it is in a sliding contact
with the inner peripheral surfaces of these portions 3 and 4, Also,
the toner scraping member 22 in this embodiment is formed so as to
have el}sficity. |

In the toner bottle 1 constructed in this way, if it is
rotated after the cap 5 is opened, the torer scraping member 22
slides on the opening portion 3 and the collar 4 and reliably

prevents toner condensation. “In addition, because the.toner



A preferred enbodi mrent of the present invention will hereinafter be
described in detail in accordance with the 13 acconpanyi ng dr aw ngs.

Fig. 4 is a sectional view showi ng the state when a cap has been renoved by
a cap renovi ng nmechanismused in a toner bottle, constructed according to
the present invention. Note that the sane reference nunerals will be
applied to the same nenbers as Figs. 1(a)d81(c). In Fig. 4, two

pl at e- shaped toner scraping nenbers 20 which extend in the direction going
i nto a bott| ectspdys member $Rol4 dudisted, tthe tenek outhacwepbphdartiontd a tab

portion 6) of a cap 5.in the diameter direction of the cap. The cap, 5 and
the toner sceifithg collar 4 where it tends to stagnate is scraped outside, and

a sufficient supply quantity is obtained, as shown in Fig. 7.
Moreover, the toner scraping member 22 has elasticity. Therefore,
if the toner bottle 1 rotates, the shape of the toner scraping
member 22 will change in the direction where the twisting is removed,
and tomer will be discharged. If the rotation of the tomer bottle I
is stopped, the toner scraping member 22 will be twisted again and
the toner on the inner peripheral surfaces of the opening partion 3
and the collar 4 can be scraped off.

Different variations of the toner scraping member will now
be destribed .in sequence. N _

A toner scraping member 23 shown in Figs. 8(a) and 8(b)
consists of a sheet of plate elong approximately the.diaméter of the
cap §, and the opposite edges of the’toner gscraping member 23 do not
contact the inner peripheral surfaces of the opening portion 3§ and
the collar 4 but extend up to a position near the inner peripheral
surfaces.

The toner scraping member 23 can ;revent toner blocking with
rotation of the toner bottle 1. Notice that it is arbitrary whether
.the toner scraping member 23 has elgsticity.

Toner sc;aping members 24 shown.in Fig. 9 are substantially -
identical with the toner scraping member 23 of Figs. 8(a) and 8(b)
except that the ¢entral pdrtiﬁn-of the toner scraping member 23 is

cut out. The radial width in the diameter direction of the cap 5 of

-
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menbers 20 are integrally formed fromplastic material such as

pol yet hyl ene. The toner scraping nenbers 20 have a |l ength which penetrates
t hrough an opening portion 3 and a collar 4 extending inwardly fromthe
opening portion 3, even when the cap 5 shown in Fig. 4 is noved and held in
t he cap-opened state by a cap noving neans. Furthernore, the toner scraping
menbers 20 are forned so as to have elastl®ity. In this case, the toner
scrapi ng nmenbers 20 can be forned with plastic naterial having -elasticity.
However, wheeechhborteanesrapdnamienbemdhbisr sngddenridan ctheediagetpr Mfathe ¢

material having a certain degree of rigidity, elasticity can be given to
the toner scepgping peebdmy 8.20 by appropriately choosing the thickness. In
Fig. 4, reference nuneral 14 denotes a plate cam nenber, which forns part

of the aforementioff@§ teRsrnerReanaTBamiers ¢ cab PFERAY: botan Blackipest r uct ed
0 his vay. POt TSP s o el 14l SERSROSTBE Y Sy the o
the collar 4, as compﬁred with the aforementioned toner scraping
member 23. As shown in Fig. 8, two upper and lower toner scraping
members 24 are provided, but the toner scraping member may consist
of one toner scraping member, as shown in Figs. 10(a) and 10(b).

In addition, as shown in Figs. 11(2) and 11(b), the toner
scraping member may be divided into 2 plurality of toner scraping
menbers 25. In such a case, the toner scraping members 25 are
equiangularly disposed with respect to the center line of the cap §.

If construected in the aforementioned way, the force exerted
on the cap § can be equally distributed even when the outer edges of
a plurality of toner scraping members 25 are contacted with the
inner peripheral surfaces of the opening portion.a and the collar 4.
Therefore, the cap 5 is prevented from being tilfing during rotation
of the toner bottle 1. Furthermere, because the tilt of the cap 5
can also be prevented when sssembling, the assembling operation can
be facilitated.

While the present invention has been fully described by way
of the preferred embodiments thereof, the invention is not to be
limited to the details given.herein, but various changes and

modifications thereof are possible. For example, although it has

been described in the aforementioned embodiments that the cap is



14 the toner bottle 1 are in a relative relationship. Therefore, if the
toner bottle 1 is rotated in the cap-opened state, the sane effect as the -
case when the toner scraping nenbers 20 are rotated with respect to the
fixed toner bottle 1 will be obtainable. In this case, the toner in the
vicinity of the opening portion 3 and the collar 4 is scraped by the toner
scrapi ng nenbers 20 and is discharged fro®d& he opening portion 3. Wth the
toner scraping operation, the toner blocking at the opening portion 3 and
the col | ar p&erqved apdchelddnreqn-gpenedppasisinnelly daaringeithe saarbiibee
fluidity is not good can be used wi thout hjindrance, As a, consequence,

because the Khprk,obhe SARMAYhBE Seapvefe inkiedhe dokike PodR 288 1% Behdeones

Tochani sm | n2ave 36 a5 pekd IBFeRenitRsopthah bigition by FofaBfug UG cad?
Also, in the case where the toner meraping member is contacted with
the inner peripheral surfaces of the opening portion énd the collar,
a sliding member, such as & brush, may be attached to the inner
peripheral side of the toner scrapin§ member, and the toner scraping
membsr may be contacted with the inner beripherai shrfaces'of-the

opening portion and the collar through the sliding member.



apparatuses. In addition, if the toner scraping nenbers 20 have an el astic

property, the degree of freedom of the direction where the Ca rs—set
will be increased and therefore it will also becone possibl%mggﬁa he cap
5 in an oblique direction. Fig. 5 is a sectional view of the fplaced
an enbodi rent of the present invention. In this enbodinent, tmﬂﬁ

toner scraping menbers 21 are provided injyhhe cap 5 so that t

contact the inner peripheral surfaces of ghe opening portion 3 and the

col l ar 4. EaBMT: dLAZ¥EMISng nenber 21 has at its outer end portion an
inclined portion 9, which is inclined toward the center line of the cap 5

as it goes tdward thdomern dotthedcpnprisneg: The outer end 9a of the inclined

portion 9 is positioned 15 o .
2 hottle body for containing toner and giving a feed

operation to said toner in one direction by a rotation operation;

a cap for closing an opening portion formed in said bottle
body, said toner being sup}lied in 2 state in which said cap is held
in 2 cap-opened position where said cap opens said opening portion;
and

a plate-shaped toner'scraping member extending into said
opening portion of said bottle body aﬁd having elasticity, said
toner scraping member being provided on e back surface of sald cap
substantially in & diameter direction of said cap, an outer end of
said toner scraping member being positioned iﬁside of said bottle
body beyond said opening portion even when said cap is in'said cap-

opened position.

2. A toner bottle comprising:

a bottle body for containing toner and giving a feed
operation to said toner in one direction by a2 rotation operation;

a cap for closin; an opening portion formed in said bottle
body, said toner being supplied in 8 state in which ssid cap is held
in a cap-opened position where said cap opens said opening portion;
and

! plate—shabed toner scraping member extending into said

opening portion of sald bottle body, said toner scraping member

-
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i nsi de of the opening portion 3, as shown in Fig. 5. Furthernore, the
toner scraping nenber 21 is joined to the cap 5 at a contact R, LOR3Ren R

and the angle [err] , which is made by the contact portion 5a [ chiaced
peri pheral surfaces of the opening portion 3 and the collar 4,m l] ﬂm I
that it beconmes an acute angle. The toner bottle constructed i ,

if rotated after the cap is opened, preved®s toner bl ocking and the toner
scrapi ng nepbers 21 slide on and al ong the inner %ﬁréeﬁer | surfaces of the
openi ng por beidg Broyided (@ adback surfaphafcopyidsedry SURY ANT&2HSNER Badhering to

the inner peripheral surfaces. Therefore, the redyction,in the toner supply
quantity, wAlemeted dizectenpof (331d £38n; ?fb°5£"é'a° ‘f#h%a‘ggéﬂl?er’fgs%r&p??%n 3

d due t . ' L ph I f h [
por i on 3 ARePHeR oL et Toned, ChtfRcht BRFS RAFLOLRBBR WS ERLBM ' 1)
t when t. f the .t ' | | id d
al'ong the i AREPIEARSTER EVOE e ol o POFH "B BRIC R FRRRRY Bholteh; 10 00 12

ng aces o he ‘openi ng the coll ar
4 !f an outer edge of said toner scraping member being in contact with an

inner peripheral surface of said opening portion.

3. A toner bottle comprising:

a bettle body for cqntaining toner and giving 5 teed
operation to said toner in one direction by & rotation operation;

a cap for closing an opening portiop formed in said bottle
body, said toner being supplied in a state in which said cap is held
in a cap-opened position where sald cap opens said opening portion;
and

a plate-shaped toner sc}aping member extending into said
opening portion of said bottle body end having elasticity, said
toner scraping member being provided on a back ﬁurface of said cap
substantially in a diameter direction of said cap, an outer end of
said toner scraping member being positioned inside of said bottle
body beyond said opening portion even when said cap is in sald cap-
opened position, an outer edge of said toner scraping member being

in cohtact with an inner peripheral surface of said opening portion.

4, The toner hottle as set forth in claim 3, wherein said toner

seraping member is twisted in a direction opposite to & direction in

e

Ly e

REPLACED




the contact pressure is large, the load wll be increased during rotation

of the-toner bottle, and consequently, the fear that the cap 5 wll becone
deforned or the chuck will be damaged will exist, However—becatse—the

opening portion 3 and the collar 4, and t#3re is no fear

toner scraping nenber 21 has elasticity, the contact pressure ap b laced
reduced even if it were slid on the inner peripheral suﬂmmm‘f eill :
| ;

af orement i oned groblen1mﬁ|| occur. Incidentally, when the
menber 21 i swhigtiesaifd pottlet bodvede rodktest.i city suitable for toner discharge
wll be 16 obtained if the thickness is set in a range of 0.1 mmthrough

0.5 mm Particularly, when the thickness is set to 0.3 nm nost suitable

flexibility is obtained. If, on the other hand, the thickness of
5. The toner bottle as set forth in ¢laim 3, wherein a vidth of

said tonsr scraping member in the diameter direction of said cap is

formed to be smaller than a radius of said opening portion.

6. The toner bottle as set forth in claim 3, wherein said toner
geraping mewber is formed so that an angle which is made by the
inner peripheral surface of said opening portion and a contact

portion between said scraping mehber and said cap is an acute angle,

7. The toner bottle as set forth in any one of claims_l and 3
through 8, wherein said toner scraping member has a thickness of 0.1

mn through 0.5 mnm.

8. The toner bottle as set forth in claim 1 or 2, wherein a
width of said toner scraping member in the diametg; direction of
said cap is formed to be smaller than a radius of said opening
portion, and the outer edge of =aid toner scraping member is
disposed in a position where the outer edge thereof is in contact
wvith or in close vicinity to the inner peripheral surface of said

opening portion.

8. The toner bottle as set forth in claim 1 or 2, wherein said

toner scraping member comprises a plurality of toner scraping

-
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the toner scraping nenber 21 is set to less than 0.1 mm it wll be
excessi,vely bent and toner will becone difficult to scrape. [This 8lkeli Has Been Replaced
the formation of the toner scraping nmenber itself will becone d ,
Furthernore, if the thickness of the scraping nmenber 21 is incr "
nore than 0.5 mm the bending will beconme small, and the cap 5 w ‘bec
difficult to set unless the corner of theZhter edge of the nenber 21 is
chanfered: In additiqn, because the toner scraping portion 21 has .the

i ncli ned pomePbafse, saldeplurad ity ofoteqen s4reping, nenkars beins, seatgdottor the
toner scraping nenber 21 is caught, by the opening portion -3 when the cap 5
is set, and eég%lﬁ' PR 8 RETLRNSFE O isﬁb‘PGFPt he opening portion 3 and the center

line of the cap 5 were offset when setting, the offset would be corrected
and therefore the setting operation of the cap 5 would be consi derably

por i on 5a 8t woen i aobdaR PR ap iy FeCFT 21RiRA Br MBS

toner scraping member has an inclined portion at an outer end

portian of said toner scraping member, said inclined portion heing
inclined toward a center line of said cap and being positioned

ingide of said opening portion.

[T | e
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the inner peripheral surfaces of the opening portion 3 and collar 4, is set
to.an acute angle, so the toner scraping nenber 21 wll becone easily
tw stable during rotation of the bottle. However, because the toner
scrapi ng menber 21 is untw sted when the rotation of the bottle is stopped,
the toner adhering to the inner peripheral surfaces of the opening portion
3 and the collar 4 can be scraped 17 ofdfs Furthernore, even when the
toner scraping nenber 21 is in the.twisted state, the axial Iength can be:
kept so that it can contact oBSfRAGTe0R)THE|IDISCLARUREOf the inner peripheral
surfaces of the opening portion 3 BONERhBOYDLEar 4. Notice that, if the
af or enent i oned sahbeer pettlle hss a botghe twdgl @) tdrdeéningetemaresndisesamhere t he
toner scraping nenber 21 will slide on the opening portion 3 at

(8) closing an opening portion (3) formed in the bottle body (1),

and toner is supplied through the opening portion (3). A plate-

ghaped toner scraping member (20) extending into the opening portion

(3) and having elesticity is provided on the back surface of the cap

(6) in the diameter direction of the cap (8). Also, the outer end

of the toner scraping member (20) is positioned inside of the bottle

body (1) beyond the epening portion (3) even when the cap (§) is in

its cap~opened position. If the toner bottle is constructed in this

way, the toner on the opening portion (3) will be scraped by the

toner scraping member (20) and toner condensation can be reliably

prevented at the opening portion (3) when toner is supplied from the

bottle body (1) by rotation of the toner bettle.

Fig. 4



the root portion of the nmenber 21 or slide on the collar 4 at the outer end
portion, and the |longitudinal internediate portion of the nenber 21 wl|
not contact these portions 3 and 4 and gap will be forned. Figs. 6(a),
6(b), and 6(c) show a front view, a plan view, and a side view of a cap 5,
respectively, show ng another enbodi nent of the present invention. In this
enbodi nent, a pl ate-shaped toner scraping nenber 22 is twisted in the
reverse direction of the rotational direction of the toner bottle | with
respect to the rotational axis of thelYdner bottle 1. The toner scraping
menber 22 can be di sposed so as not to contact the opening portion 3 and
the collar portion 4 but, in-this en?odinent, it is in a sliding contact
wi th the inner peripheral sura acef t hese portions 3 and 4. Also, the

toner scraping nmenber 22 in S enbo ment is forned so as to have
elasticity. In the toner pa ed waylQif it is
A 4

FIG.1(a)
PRIOR ART

FIG.1(b) ' | 3
PRIOR ART A\ 6

FIG.1(c)




rotated after the cap 5 is opened, the toner scraping nenber 22 slides on
the opening portion 3 and the collar 4 and reliably prévents toner
condensation. In addition, because the toner scrapi ng nmenber 22 is

tw sted, the toner on the opening portion 3 and the collar 4 where it tends
to stagnate is scraped outside, and a sufficient supply quantity is
obt ai ned, as shown in Fig. 7. Mdreover, the toner scraping nenber 22 has
elasticity. Therefore, if the toner bottle | rotates, the shape of the
toner scraping nenber 22 will changg7in the direction where the twisting is
renoved, and toner will be di sc?%. f the r}glﬁmo&ﬁ t he toner bottle
1l is stopped, the toner scrapin er&22 mAIP | again and the
toner on the inner peripheral surfaces of the opening portion 3 and the
collar 4 can be scraped off. 2




Different variations of the toner scraping nmenber will now be described in
sequence. A toner scraping nenber 23 shown in Figs. 8(a) and 8(b) consists
of a sheet of plate along approximately the dianeter of the cap 6, and the
opposite edges of the toner scraping nenber 23 do not contact the inner
peri pheral surfaces of the opening portion 3 and the collar 4 but extend up
to a position near the inner peripheral surfaces. The toner scraping nenber
23 can prevent toner blocking with rotation of the toner bottle 1. Notice
that it is arbitrary whether the toner scraping menber 23 has elasticity.
Toner scraping nenbers 24 shown in F|9 9 are substantially identical with
the toner scraping nenber 23 of Flg 8(a) and 8(b) except that the central
portion of the toner scraping gggfga 2B is cut out. The radial width in
the dianeter direction of the '
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19 each toner scraping nenber 24 is snmaller than the di aneter of the
opening portion 3. The toner scraping nenbers 24 can prevent toner

bl'ocki ng, and can enl arge the passage of toner at the opening portion 3 and
the collar 4, as conpared with the aforenenti oned toner scraping nmenber 23.
As shown in Fig. 9, two upper and | ower toner scraping nenbers 24 are

provi ded, but the toner scraping nenber nmay consist of one toner scraping
menber, as shown in Figs. 10(a) and 10(b). In addition, as shown in Figs.
11(a) and 11(b), the toner scraping nenber may be divided into a plurality
of toner scraping nenbers 25. In such 4/tase, the toner scraping nmenmbers 25
are equi angul arly disposed with respect to the_center line of the cap 5. If
constructed in the aforenenti oned way, the f;w’ exerted

FIG.6(a)

22 22
| 22
FIG 6 (b) @5
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FIG.6 (c)
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on the cap 5 can be equally distributed even when the outer edges of a
plurality of toner scraping nenbers 25 are contacted with the inner

peri pheral surfaces of the opening portion 3 and the collar 4. Therefore,
the cap 5 is prevented frombeing tilting during rotation of the toner
bottle 1. Furthernore, because the tilt of the cap 5 can al so be prevented
when assenbling, the assenbling operation can be facilitated. Wile the
present invention has been fully descrg d by way of the preferred

enbodi nents thereof, the invention is nNot to be linted to the details

gi ven herein, but various changes andfﬁﬁi}iéﬁtions t hereof are possible
For exanple, although it has been descri™be€d®i’n the aforenenti oned

enbodi ments that the cap is scraping nmenmber 22 is twi sted, the toner on
t he opening portion 3 . : -

FIG.8¢(a) FIG.8(b)




and the collar 4 where it tends to stagnate is scraped outside, and a
sufficient supply quantity is obtained, as shown in Fig. 7. Mreover, the
t oner scraping menber 22 has elast|C|ty Therefore, if the toner bottle 1
rotates, the shape of the toner scraping nenber 22 W 'l change in the

direction where the twi stingis renoved, and toner&ii |1 be di scharged. |If
the rotation of the toner bottle 1 is stopped the toner scraping nenber 22
will be twisted again and the toner on the inner peripheral surfaces of the

opening portion 3 and the collar 4 can6l@ scraped off. Different variations
of the toner scraping nenber wl| nOM/bj:gr rigged i n sequence. A toner
scrapi ng nenber 23 shown in Figs. 8(a) EE onsi sts of a sheet of

pl ate al ong approxi mately the dianeter of the cap 5, and the opposite edges
of the toner scraping nenber 23 do not* contgct the inner peripheral
surfaces of the opening portion 3 and the 6%IIar 4 but extend up to a

position near the inner peripheral 3
24
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surfaces. The toner scraping nenber 23 can prevent- toner bl ocking with
rotation of the toner bottle 1. In accordance with the invention, the toner
sc?apiﬁg menber 23 has elasticity. Toner scraping nmenbers 24 shown in Fig.
9 are substantially identical with the toner scraping nmenber 23 of Figs.
8(a) and 8(b) except that the central portion of the toner scrapi ng nenber
23 is cut out. The radial wwdth in the dianeter direction of the cap 5 of
- 21- WHAT IS CLAIMED | S: 1. A toner bottle conprising: a bottle body for
contai ning toner and giving a feed opefd%ion to said toner in one direction
by a rotation

FIG.11(@  FIG.11(b)
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operation; a cap for closi.ng.an opening portion formed in égFgl§¥y4e body,-
sai d toner being supplied in a state in which said cap is heflél? 3o -9
cap-opened position where said cap opens ai d opening portion; and a toner
scrapi ng member extending into said openi g" portion of said bottle body and
bei ng deformabl e in response to rotation of sai dhi8heetrHay en[Replacsdyj d t oner
scrapi ng r ' vided on a back surface- n outer end
of said tgﬁg&esﬁm%%f bei ng positioned i nﬁlmmnmﬁlmnottl e body
beyond sai d opening portion even when said cap in sald cap-opened position.

2. Atoner boftd & ePMPLt €1 89comp P idg: body for containing toner and
giving a f'eed operation to _said toner |n, one direct%Pn,Q% a rotation
operati on; ~a bottle body for containing toner and giving a feed

operation to said toner in one direction by a rotation

operation;

a cap for closing an opening portion formed in said bottle
body, said toner being supplied in a state in which said cap is
held in a cap-opened position where said cap opens said opening
portion; and

a toner scraping member extending into said opening
portion of said bottle body and being deformable in response to
rotation of said toner bottle, said toner scraping member being
provided on a back surface of said cap, an outer end of said
toner scraping member being positioned inside of said bottle
body beyond said opening portion even when said cap in said
cap-opened position.

2. A toner bottle comprising:

a bottle body for containing toner and giving a feed
operation to said toner in one direction by a rotation
operation; '

a cap for closing an opening portion formed in said bottle
body, said toner being supplied in a state in which said cap is
held in a cap-opened position where said cap opens said opening

- portion; and

a toner scraping member extending into said opening
portion of said bottle body and being elastically deformable in
response to rotation of said bottle, said toner scraping member
‘being provided on a back surface of said cap, an outer end of
said toner scraping member being positioned inside of said
bottle body beyond said opening portion even when said cap is
in said cap-opened position, an outer edge of said toner
scraping member being in contact with an inner peripheral
surface of said opening portion. | '
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a capsfor closing an openi.ng portion formed in said bottle body, said toner
being supplied in a.state in which said cap is held in a cap-opened
position where said cap opens said opening portion; and a toner scraping
menber extending into said opening poFti@ of said bottle body and bei ng

el astically deformable in response to rotation of said bottle, said toner
scrapi ng nenber_bein

. ‘proyvi ded on a back surface of. sajd ter end
of said toher s%?%p?%@gﬁp%'%?f%e?ﬁgsepto r elﬁli(fgafﬂ'ia%f "g%nroej%gt%%e&body
beyond sai goRegnsogaponyi membeeni shieni sted mm iditection apposigendd a
position, an _outer edge aLd. SN 9 Srerdies ing in contact with
an-i nner pgﬁﬁﬁé?’gﬁl gﬁr?’ﬁ%%ﬁo%g%%?gdg%%%%i%%%ﬂ I on. té& ]
4, The toner bottle as set forth in claim 2, wherein a width
of said toner scraping member in the diameter direction of said
cap is formed to be smaller than a radius of said opening
portion. '

5. The toner bottle as set forth in claim 2, wherein said
toner scraping member is formed so that an angle which is made
by the inner peripheral surface of said opening portion and a
contact portion between said scraping member and said cap is an
acute angle.

6. The toner bottle as set forth in claim 1, wherein a width
of said toner scraping member in the diameter direction of said
cap is formed to be smaller than a radius of said .opening
portion.

7. The toner bottle as set forth in claim 1, wherein said
toner scraping member comprises a plurality of toner scraping
member, said plurality of toner scraping members being spaced
out evenly on a periphery of said cap.

8. The toner bottle as set forth in claim 1, wherein said
toner scraping member has an inclined portion at an outer end
portion of said toner scraping member, said inclined portion
being inclined toward a center line of said cap and being
positioned inside of said opening“portion.

9. A toner bottle comprising:

a bottle body-for containing toner and giving a feed
operation to said toner in one direction by a rotation
operation;
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-_22'? 3.~ The toner bottle as set forth in claim2, wherein said toner
scraping nmenber is twsted in a direction opposite to a direction in which

said bottle body is rotated. 4. The tﬁggb bottle as set forth in claim 2,
wherein a width of said toner scrapi ng er in the dianeter direction of
said cap is forned to be smaller than a radius of said opening portion. 5.

'rlr'gtramte?ner bottl e f(?j:éé'& gﬁleﬁmﬁﬁ%&nﬁ@ﬁ &Mqrn %Carlqplﬂgg;tle

is formet § an an e I nner. perkﬁhera

surface ofbadyd %Eplecih t@ﬂ%rb?—m FHPRL I@shtideta [ﬁﬁattleor%fbé‘t &8 45 ng
Irrﬁméle; | ﬁqn?‘ %Sﬁ‘é?‘ﬁ % a%?é&%& St #fon wherelhaidnRlp pdrs s & elpdmima

h of said toner scraping nenber in the dianeter
di rection RAT EHORY %ﬁd|s formed to be smaller than a radius of said opening

a toner scraping member extending into said opening
portion of said bottle body and being elastically deformable in
response to rotation of said bottle, said toner scraping member
being provided on a back surface of said cap, an outer end of
said toner scraping member being positionéd inside of said
bottle body beyond said opening portion even when said cap is
in said cap-opened position, said toner scraping member having
a thickness of 0.lmm through 0.5mm.

10. The toner bottle as set forth in claim 9, wherein said
toner scraping member is twisted in a direction opposite to a
direction in which said bottle body is rotated.

11. The toner bottle as set forth in claim 9, wherein a width
of said toner scraping member in the diameter direction of said
cap is formed to be smaller than a radius of said opening
portion.

12. The toner bottle as set forth in claim 9, wherein said
toner scraping member is formed so that an angle which is made
by the inner peripheral surface of said opening portibn and a
contact portion between said scraping member and said cap is an
acute angle.

13. The toner bottle as set forth in claim 9, wherein said
toner scraping member comprises a plurality of toner scraping
members, said plurality of toner scraping members being spaced
out evenly on a periphery of said cap.

14. The toner bottle as set forth in claim 9, wherein said
toner scraping member has an inclined portion at an outer end
portion of said toner scraping member, said inclined portion
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portien. 7. The toner bottle as set forth in claimi1, wherein sai d toner
s¢rapi ng member. conprises a plurality of toner scraping menber, said
plurality of toner scraping nmenbers bein%4sp§ced out evenly on a periphery

of said cap. 8. The toner bottle as sef“forth in ¢claimi1, wherein said
tongr scrapi ng menber has an inclined portion at an outer end portion of
sai toner S TN t s dpward a
center ’S{dasal(gl cap %%W%@ﬁ% é.%gli one |dnfs)| of sa[%{dopenlr;ndg;

portlon QOSlWerlm@eoﬁo‘iﬂ# PRping tRﬂlftPé)rb'ody for containing toner

and giving a feed operation to said toner in one direction by a rotation
operati on; '
P 5. A toner bottle comprising:

a bottle body for containing toner and giving a feed
operation to said toner in one direction by a rotation
operation;

a cap for closing an opening portion formed in said bottle
body, said toner being supplied in a state in which said cap is
held in a cap-opened position where said cap opens said opening
portion; and

a toner scraping member extending into said opening
portion of said bottle body and being elastically deformable in
response to rotation of said bottle, said toner scraping member
being provided on a back surface of said cap, an outer end of
said toner scraping member being positioned inside of said
bottle body beyond said opening portion even when said cap is

.- in said cap-opened position, an outer edge of said toner
scraping member being in contact with an inner peripheral
surface of said opening portion, said toner scraping member
having.a thickness of 0.1lmm through 0.5mm.

16. The toner bottle as set forth in claim 15, wherein said
toner scraping member is twisted in a direction opposite to a
direction in which said bottle body is rotated.

17. The toner bottle as set forth in clam 15, wherein a width
of said toner scraping member in the diameter direction of said
cap is formed to be smaller than a radius of said opening
portion.

18. The toner bottle as set forth in claim 15, wherein said
toner scraping member is formed so that an angle which is made
by the inner peripheral surface of said opening portion and a
contact portion between said scraping member and said cap is an
acute angle.
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WHAT 1S CLAIMED IS: 1, - -A-toner bottle conprising: -a bottle body for
cqontdining toner and giving a feed operation to said toner in one direction
by a rotation operation; a cap for closing an opening portion formed in
said bottle body, said toner being supplied in a state in which said cap is
held in a cap-opened position where sa d26ap-opens sai d openi ng portion;
and a toner scraping nmenber extending into said opening portion of said
bottle body and being elastically deformable in response to rotation of
said tonerl®ottThe tonertbottlecaaipsely faniderinafihricn dherein

surface ofygalgd E@P?pgg?gj'd&ﬂefnéiorﬂﬁr%éj d gflﬂrﬁqﬂp'dlg teHEe 'sdiRigithg

ositioned 1nside o botf[ e body beyond said openi.n rt.ion even en
Eaid cap imemhess, said plurality ofyfong& scrap;ngrhembé¥éxﬁe1ng spacecil\'h

out evenly on a periphery of said cap.

20. The toner bottle as set forth in claim 15, wherein said
toner scraping member has an inclined portion at an outer end
portion of said toner scraping member, said inclined portion
being inclined toward a center line of said cap and being
positioned inside of said opening portion.

//
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' ' et f
cap-opened position. 2. A toner bottle conprising: a bottle bodlm¥ér J @
cohtai ning toner and giving a feed operation to said toner in one dftbletrb e -
by a rotation operation; a cap for closing an opening portion fornmed in
said bottle body, said toner being supplied in a state in which said cap is
held in a cap-opened position where said cap opens said opening portion;

and a toner scrapi tending into said opening portion of said
bottl e body %H@EHE?&SEEﬁQS&TﬁﬁﬁIy defornmabl e in response to rotation of
said bottle, sgigﬁtgner scrapi ng menber being provided on a back surface of
said cap, an o PRER BRELISF said toner scrapi ng nmenber being. positioned

I nside of said bottle body beyond said opening portion even when said cap
is in said cap-opened position, an outer edge of said toner

BACKGROUND GF THE INVENTION
1. Field of the Invention

The present invention relates to & toner bottle containing
toner which is supplied to the developing unit of image forming
apparatuses such as printers, copying machines, and facsimiles.
2. Description of the Prior Art

Copying machines, faésimiles, and printers making use of
eiectrophotography ere widely used. Electrophotography is the
process of forming an électrostatic latent image on a thin layer of
photoconductive photosensitive material and {ransferring an image
formed with colored particles (called toner) held on the charged
latent image onto paper. In an image forming epparatus making use
of electrophotography, if toner is consumed and run out from ths
developing section, toner will then be supplied -to the developing
section and will continue to be used. An example of a mechanism for
supplying toner is described, for example, in Japan Laid-Open Petent
Publication Nos. SHO &§9-188678 and SHO 60-146265. As described in
these publications, a toner supply unit is.known where & toner
bottle ;ohtaining toner and heving a discharge port at its front
‘surface is rotated and the rotation causes toner to be supplied from
the discharge port to the developing section of an image forming

apparatfus.




scrapi ng nmenber being in contact wth an inner peripheral surface of said
openi ng portion. - 24 - being inclined toward a center line of said cap
and being positioned inside of said opening portion. 15. A toner bottle
conprising: a bottle body for containing Poner and giving a feed operation
to said toner in one direction by a rotation operation; a cap for closing
an openinﬁmgﬁﬁ%#ﬁﬁhforned in said bottle body, said toner being supplied in
a state i said cap is held in a cap-opened position where said cap
opens sai d openi ng piutthermere, even toner T with a good fluidity where

there is no problem at the normal room temperature will adhere to
the inner peripheral surface of the opening portion 3 under high-
temperature environment, as shown in Figs. 3(a) and 3(b), and the
area of the opening. portion will be reduced. For this reason,
the problem that the supply quantity of toner T will become
reduced will exist.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the presént invention to
provide a toner bottle which is capable of removing the
limitation on the kind of toner that can be used and,
furthermore, preventing a reduction in the supply quantity of
toner.

According to the invention in a first aspect, there is
provided a toner bottle comprising:

a bottle body for containing toner and giving a feed
operation to said toner in one direction by a rotation
operation;

a cap for closing an opening portion formed in said bottle
body, said toner being supplied in a state in which said cap is
held in a cap-opened position where said cap opens  said opening
portion; ‘and '

a toner scraping member extending into said opening
portion of said bottle body and being deformable in response to
rotation of said toner bottle, said toner scraping member being
provided on a back surface of said cap, an outer end of said
toner scraping member being positioned inside of said bottle
body'beyond said opening portion even when said cap in said
cap-opened position.

According to the invention in a second aspect, there is
provided a toner bottle comprising: |

a bottle body for containing toner and giving a feed
operation to said toner in one direction by a rotation
operation;
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a toner scraping -nenber extending into said opening portion of said bottle
bedy and being elastically deformable in response to rotation of said
bottle, said toner scraping nmember beipg froyided on a back surface of said
cap, an outer end of said toner scraping nenber being positioned inside of
said bottle body beyond said opening portion even when said cap is in said

cap- opened posif i@4p f@rozsllsglﬁg%noépéﬁm?tp@@fléﬁrﬁamadnrﬁbgaléewetw
cont act WI t h an | nner eri p era sur f said o en| ng rtion sai d

toner scraiff &F ngeAng nFRRPEESd oF 1 02 15H ﬁrbﬂgﬂﬁbcgnﬂ?quCaﬁhés

toner bOttHé&dﬁaﬁeé é@p*bpeﬂe§|pbﬁiﬁﬁonVWEﬁﬁéns&ﬁddcapnﬁpeﬁQFQ@iﬂgo
I's twi sted | a dlregélon opposite to a direction in which said bottle body
S rotated’iﬁ OFhe®®Bner bottle as set forth in clam 15, wherein a width

of said toner szriagnheg seprdpingnménberi exeérdingr éntoosanll speningp is

formed to beréf@nlgf égfg §o£@f£u508§ gﬁﬁdbgfﬁgiggastically deformable in
response to rotation of said bottle, said toner scraping member
being provided on a back surface of said cap, an outer end of
said toner scraping member being positioned inside of said
bottle body beyond said opening portion even when said cap is
in said cap-opened position, an outer edge of said toner
scraping member being in contact with an inner peripheral
surface of said opening portion.

According to the invention in a third aspect, there is
provided a toner bottle comprising:

a bottle body for containing toner and giving a feed
operation to said toner in one direction by a rotation
operation;

a cap for closing an opening portion formed in said bottle
body, said toner being supplied in a state in which said cap is
held in a cap-opened position where said cap opens said opening
portion; and

a toner scraping member extending into said opening
portion of said bottle body and being elastically deformable in
response to rotation of said bottle, said toner scraping member
being provided on a back surface of said cap, an outer end of
said toner scraping member being positioned inside of said
bottle body beyond said opening portion even when said cap is
in said cap-opened position, said toner scraping member having
a thickness of 0.lmm through 0.5mm.

According to the invention in a fourth aspect, there is
provided a toner bottle comprising:

a bottle body for containing toner and giving a feed
operation to said toner in one direction by a rotation
operation;
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portion. 18. The toner bottle as set forth in claim15, wherein said toner
"scraping nenber is fornmed so that an angle which is nade by the inner

peri pheral surface of said opening portion and a contact portion between
sai d scrapi ng nenber and said cap is an acute angle. REPLACEMENT SHEET -
25 - 19. The toner bottle as set fort&/9M&l-ai m 15, wherein said toner
scrapi ng nenber conprises a plurality of toner scraping nenbers, said
plurality of toner scraping nenbers being spaced out evenly on a periphery
of said cap. 20. The toner bottle as set forth in claim15, wherein said

a cap for closing an opening portion formed in said bottle
body, said toner being supplied in a state in which said cap is
held in a cap-opened position where said-cap opens said opening
portion; and '

a toner scraping member extending into said opening
portion of said bottle body and being elastically deformable in
response to rotation of said bottle, said toner scraping member
being provided on a back surface of said cap, an outer end of
said toner scraping member being positioned inside of said
bottle body beyond said opening portion even when said cap is
in said cap-opened position, an outer edge of said toner
scraping'member'beihg in contact with an inner peripheral
surface of said opening portion, said toner scraping member
having a thickness of 0.lmm through 0.5mm.
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toner scraping menber has an inclined portion at an outer end portion.df
sai d toner scraping nenber, said inclined portion being inclined toward a
center line of said cap and being positioned inside of said opening
portion.

11

ERIEF DESCRIPTION OF THE DRAWINGS
Figs. 1(a), 1(b), and 1(c) ere schematic diagrams showing a
. conventional nechanism of removing a cap from & toner bottle and the
operation;
Fig. 2 is a diagram showing a disedvantage of a conventional
toner bottle;
Figs. 3(a) end 3(b) are sectional views showing a

disadvantage of the conventional toner hottle;
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scraping member 22 is twisted, the'tanér'on the opening portion 3
and the collar 4 wheré it tends to stagnafé is scraped outside, and
o sufficient supply quantity ls obtained, s shown-in Fig. 7,
Moreover, the toﬁer_écfaping member 22 has elasticity, Therefore,
if the toner bottle 1 rotates, the shape of the toner scraping
member 22 will change én the direction where the twisting is removed,
and toner will be discharzed. If the rotation of the toner bottle I
is stopped, the toner scraping member 22 will be twisted agein and
the toner on the inner peripheral surfaces of the opening portion 3
snd the collar 4 can be scraped off.

Different variatioﬁs of the toner scraping member will now
be described .in sequence.

A-toner scraping member 23 shovn in Figs. 8(a) and 8(b)
consists of a2 sheet of plate along approximately the diameter of the
cap 5, and the opposite edges of the.toner scraping member 23 do not
contect the inner peripheral surfaces of the opening portion 3 and
the collar 4 but extend up to a position near the inner peripheral
surfaces.

The toner scraping member 23 can Qrevent toner blocking with
rotation of the toner bottle 1. In accordance with th_e invention,

- the toner scraping member 23 has elasticity.

Toner sc;aping members 24 shown in Fig, 9 are substantially
identical with the toner scraping member 23 of Figs. 8(a) and 8(b)
except that the central portion of the toner scraping member 23 is

cut out. The radial width in the diameter direction of the cep 5 of
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WHAT IS CLAIMED IS:

1. A toner bottle comprising:

a bottle body for containing toner and giving a feed
operation to said toner in one direction by a rotation
operation;

a cap for closing an opening portion formed in said bottle
body, said toner being supplied in a state in which said cap is
held in a cap-opened position where said cap opens said opening
portion; and

a toner scraping member extending into said opening
portion of said bottle body and being elastically deformable in response to
rotation of said toner bottle, said toner scraping member being
provided on a back surface of said cap, an outer end of said
toner scraping member being positioned inside of said bottle
body beyond said opening portion even when said cap in said
cap-opened position.

2. A toner bottle comprising:

a bottle body for containing toner and giving a feed
operation to said toner in one direction by a rotation
operation; ' |

a cap for closing an opening portion formed in said bottle
body, said toner being supplied in a state in which said cap is
held in a cap-opened position where said cap opens said opening
portion; and

a toner scraping member extending into said opening
portion of said bottle body and being elastically deformable in
response to rotation of said bottle, said toner scraping member
being provided on a back surface of said cap, an outer end of
said toner scraping member being positioned inside of said
bottle body beyond said opening portion even when said cap is
in said cap-opened position, an outer edge of said toner
scraping member being in contact with an inner peripheral
surface of said opening portion. ' REPLACEMENT SHEET
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