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BACKGROUND OF THE INVENTION

The present invention relates to a developing device

included in a copier, facsimile apparatus, printer or similar

image forming apparatus and, more particularly, to a

5 developer replenishing device for replenishing the developing

device with a developer, and. a developer container for use
therewith.

There has been extensively used .a copier, facsimile

apparatus, printer or similar eléctrophotographic image

10 forming apparatus which electrostatically forms a latent

image on a photoconductive e_lement; develops the latent

image with charged color paniclés, i.e., developer, and then

transfers the developed image to a 'paper. It is a common

practice with this type of apparatus to supplement a fresh

15 developer when a developer stored in a vessel is consumed. A

device for replenishing the developer may be implemented

with a hollow cylindrical container storing the developer, as

taught in, for example, Jé.panese Patent Laid-Open Publiéation

(Kokai) Nos. 59-188678 and 60-146265. The container is

20 substantially entirely open at one end thereof to form a



with a hollow cylindrical container storing the devel oper, as taught in,
for -exanpl e, Japanese Patent Lai d-Open Publication (Kokai) Nos. 59-188678
and 60-146265. The container is 20 substantially entirely open
at one end thereof to form a -2- devel oper outlet and is rotated
about # he longitudinal axis thereof to sequentially discharge the

devel pper, or powder, to the vessel of the inmage form ng apparatus via the
outlet. To replace the container with a-ngw- container filled with a fresh
5 . dével oper, a hol der positioned horizontally on the body of the inmage
formng apparatus is rotated downward to a vertical position about one
end thereof. |In this condition, the enpty container is renoved fromthe
hol der, and then a new container is mounted to the hol der. Subsequently,
the holder 10 is again rotated to the horizontal position where

t he "new developer outlet and is rotated about the longitudinal axis

thereof to sequentially discharge the developer, or powder, to
the vessel of the image forming apparatus via the outlet. Tg
replace the container with a new container filled with a fresh
5 developer, a holder positioned horizontally on the body of the
image forming ' apparatus is rotated downward to a vertical
position about one end thereof. In this condition, the empty
container is removed from the holder, and then a new
container is mounted to the holder. Subsequently, the holder
10 is again rotated to the horizontal position where the new
container can replenish the appératus with - the developer.
Before the new container is put on the holder maintained in
the vertical position, the container is positioned such that
the opening, or developer outlet, thereof faces upward, and
15 then a cap closing the opening is removed. The container
without the cap is mounted to the -holder with the opening
facing upward, so that the powder filling the container may

not fall.
However, the prerequisite with the conventional scheme
20 described abowve is that the length of the holder should not be
greater than the height of the apparatus since the holder has
to be rotated between the horizontal position and the vertical
posifion about one end thereof. Generally, the apparatus is
provided with as small a .height as possible to meet the

25 demand for a miniature configuration, requiring the holder



container can replenish the apparatus wth the developer. Before the
new container is put on the holder maintained in the vertical position, the
container is positioned such that the opening, or devel oper outlet, thereof
faces upward, and 1 5 then a cap closing the opening is renoved. The
contaisner without the cap is nounted to the holder with the opening facing
upward, so that the powder filling the container may not fall. However, the
prerequisite with the conventional schenme 2 0 descri bed above is that
the | eAgth of the holder should not be gredter than the height of the
apparatus since the holder has to be rotated between the horizontal

position and the vertical position about one end thereof. Cenerally, the
apparatus is provided with as small a hei ght as possible to neet the
25 demand for a mniature configuration, requiring the holder

and, therefore, the container to be as short as possible. As a

result, the quantity of developer available with a single

container is reduced, resulting- in the frequent replacement of

the container. In any case, the conventional replenishing

5 device cannot be reduced in size and suffers from design

limitations in  relation to the internal arrangement of an
image forming apparatus.

In the light of the above, we conducted a series of

studies and experiments in order to implement an

10 arrahgement for allowing a person to replace the cylindrical

container while maintaining the holder in the horizontal

position. However, since the container is substantially fully

open at one end thereof, the developer stored therein falls via

the outlet of the container when the container is mounted to

15 the holder. We, therefore, have proposed in Japanese Patent

Laid-Open Publication No. 3-2881 a developer replenishing

device using a container which is closed at both ends thereof

and formed with a developer outlet in the circumferential

wall thereof adjacent one of the closed ends. This kind of

20 container is placed on a holder with the outlet facing upward.

However,. considering the fact that an image forming

apparatus is used by ordinary clerks, it is likely that the

container is inadvertently mounted to the holder with the

outlet facing downward. Then, the developer will fall from

25 the container and smear the apparatus and floor. In addition,



-3- and, therefore, the container to be as short as possible. As a result,
the dquantity of devel oper available with a single container is reduced,
resulting in the frequent replacenent of the container. In any case, the
conventional replenishing 5 device cannot be reduced in size and
suffers from design limtations in relation to the internal
arrangenent of an inmage form ng apparatus. In the |ight of the above, we
conducted a series of studies and experinments in order to

I mpl emént an 10 arrangenent for allowﬂng a person to replace the
cylindrical container while maintaining the holder in the horizontal
position. However, since the container is substantially fully open at
one end thereof, the devel oper stored therein falls via the outlet of the
cont ai ner when the container is nounted to 1 5 the holder. W,

t herefore, have proposed In Japane Pat ent Lai d- Open ,Puplication No.
3-2881 a devel oferd&agdpspages Hp n@fWG?‘iebedg’Fﬁ‘b '%‘ cﬂﬂtkﬁgo Wﬁ EhafiPRiNgsed at

both ends thereqf end of the container, requiring the container to be - provided

with an additional length matching the dead space.

5 SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to
providle a new and improved developer replenishing device
free from the drawbacks discussed above.

It is another object of the present invention to provide a

10 developer replenishing device which prevents a developer
from falling from a container 'des'pite that the container is
set in a horizontal position.

It is another object of the present ir;vention to provide a
new and improved developer container for use with such a

15 developer replenishing device.

It is another object of the present invention to provide a
developer container capable of replenishing a developing
device ins_talled in an image forming apparatus with all the
developer stored therein.

20 In accordance with the present invention, in a developer
container for use with a developer replenishing device a
holder for holding the developer container to allow a
developer to be discharged from a mouth portion of the
developer container into the developer replenishing device,

25 and a drive unit for causing the developer container held by



and formed wth a devel oper outlet in the circunferential wall thereof

adj acent one of the closed ends. This kind of 2 0O container is placed
on a holder with the outlet facing upward. However, considering the
fact that an inmage formng apparatus is used by ordinary clerks, it is
i kel y= that the container is inadvertently nmounted to the holder with the

outl et facing downward. Then, the devel oper wll fall from 25 t he
cont ai ner and snear the apparatus and flogr. I n addition, -4- a dead
space Fs produced between the outlet and t'hé adjoining end of the

container, requiring the container to be - provided with an additional

| ength mat ching the dead space. 5 SUMWARY OF THE
INVENTION It is, therefore, an object of the present invention to provide
a new and inproved devel oper replenishing devi ce

the holder to rotate about the axis thereof, there is provided a

hollow cylindrical main body having the mouth portion on one

end. The mouth portion is smaller in diameter than a shoulder

portion which forms a circumferential wall adjacent the one

5 end. A guide portion is providled on a part of the shoulder

portion for guiding the developer stored in the developer
container to the mouth portion.

Also, in accordance with the present invention, in a

toner bottle for use with a toner replenishing device having a

10 bottle holder into which a mouth portion ~of the toner bottle

may fit for discharge of a toner in the toner bottle into the

toner replenishing device, and a drive unit which rotatably

drives the tonmer bottle when the toner bottle is mounted to

the toner replenishing device, there are provided a main body

15 comprising a substantially hollow container having, adjacent

one end of the toner bottle, a first diameter portion, a

discharge mouth at the one end, the discharge mouth

comprising the mouth portion and having a second diameter

substantially smaller than the first diameter, and a

20 circumferential and radially extending ramp surface

configuration of the peripheral surface of the main body at

the one end and connecting radially between the  first

diameter portion and a radial position no greater than the

second diameter portion.



free fromthe drawbacks di scussed above. It is another object of the
present invention to provide a 1 0 devel oper replenishing device
which prevents a developer fromfalling froma container despite that
the container is set in a horizontal position. It is another object of the
present invention to provide a new and i nproved devel oper container for use
with such a 1 5 devel oper replenishing device. It is another object of
the present invention to provide a developgr cont ai ner capable of

repl enishing a developing device installe€d’in an inage form ng apparat us
with all the devel oper stored therein. 2 0 I n accordance with the
present invention, in a devel oper container for use with a devel oper
repl eni shing device a holder for holding the developer container to
allow a developer to be discharged from a nouth portion of the

devel oper oont 2 et | it Sy JEUGUEREL o R, S pRep B in

toner bottle for use with. a toner replenishing device _having a

bottle holder into which a mouth portion of the toner bottle

may ‘fit for discharge of a toner in the toner bottle into the

S toner replenishing device, and a drive unit which rotatably

drives the toner bottle about a longitudinal axis thereof when

the toner bottle is mounted to the toner replenishing device,

there are providled a main body comprising a substantié.lly

hollow container, and a rotational force transfer projection

10 or recess on the radially extending surface of the main body

and cooperating with the bottle holder for transferring the
rotation of the bottle holder to the toner bottle.

Moreover, in accordance with the' present invention, in

toner bottle for use with a toner replenishing device having a

15 mouth portion for discharge of toner in the toner bottle into

the toner replenishing device, and a drive unit which rétatably

drives the tomer bottle when the toner bottle is mounted to

the toner replenishing device, there are provided a main body

comprising a substantially hollow container having, adjacent

20 one end of the bottle, a first diameter portion, a discharge

mouth at the one end, the discharge mouth comprising the

mouth portion and having a second diameter substantially

smaller than the first diameter, and a circumferential and

radially extending ramp surface configuration of the main

25 body at the one end and connecting radially between the first



the holder to rotate about the axis thereof, there is provided a holl ow
cylindrical main body having the nouth portion on one end. The nouth
portion is smaller in dianeter than a shoul der portion which forns a
circunferential wall adjacent the one 5 end. A guide portion is
provided on a part of the shoulder portion for guiding the devel oper stored
I n the devel oper container to the nouth portion. Also, in accordance with
the present invention, in a toner bottle_f#r_use with a toner replenishing
devi ce*having a 10 bottl e holder into ich a nmouth portion of the toner
bottle may fit for discharge of a toner in the toner bottle into the toner
repl eni shing device, and a drive unit which rotatably drives the toner
bottl e when the toner bottle is nmounted t o the toner replenishing device,
there are provided a main body 1 5 conprising a substantially hollow

contai ner havi namafiraCsgition and a radial position no greater than the
second diameter portion such that a controllable quantity of
toner in the tomer bottle is raised radially from the first
diameter portion to the second diameter portion for feeding
S the controllable quantity of toner to the discharge mouth
when the toner bottle is rotated by the drive unit.

In addition, in accordance with the present invention, a
device for replenishing a developing device of an image
forming apparatus with a developer comprises a developer

10 container containing a developer and having a mouth portion,
and a holder communicated to a developer replenishing
séction_ for holding the developer container while orienting -
the mouth portion toward the developer replenishing section.

The holder is rotatable about one end in a substantially

15 horizontal plane.

BRIEF DESCRIPTION OF THE DRAWINGS
The above and other objects, features and advantages of
the present invention will become more apparent from the
20 following detailed description taken with the accompanying

drawings in which:

FIGS. 1A and 1B are respectively a section ‘and a front view,

showing a copier to which the present invention is applicable;



one end of the toner bottle, a first diameter portion, a discharge
nmouth at the one end, the discharge nouth conprising the nouth
portion and having a second di aneter substantially snaller than the
first dianmeter, and a 20 circunferenti al and radially

extendi ng ranp surface configuration of the peripheral surface of the
mai n body at the one end and connecting radially between the first
di aneter portion and a radial position no greater than the second di aneter
porti on. -6- Further, in accordance with the present invention, in
toner bottle for use wth. a toner replenishing device having a bottle

hol der into which a nouth portion of the toner bottle may fit for discharge
of a toner in the toner bottle into the 5 toner replenishing device,
and a drive unit which rotatably

FIG. 2 is a section showing the general construction of a
developing device incorporatéd in the copier;
FIGS. 3A and 3B are respectively a section and a
fragmentary enlarged view, showing a toner bottle for use
S5 with the copier; |
FIGS. 4A-4C show a sequence of steps for removing a lid
from the toner bottle;
FIG.S5A is a section showing a specific configuration of
the lid;
10- FIGS. 5B and 5C are perspective views each showing
another specific configuration of the lid;
FIG. 5D is a perspective view showing a thin flat piece
to be attached to the lid of the tomer bottle;
FIG. 5E is a section showing the lid with the thin flat
15 piece attached thereto;
FIG. 6 is a section showing a toner supply unit included
in an embodirﬁent of the present invention;
FIGS. 7 and 8 are exploded perspective views each
showing a particular part of the toner supply unit;
20 FIG. 9A, 9B, 10A, 10B, 11A and 11B are sections each
showing a collet chuck included in the toner supply unit;
FIG. 12A is an exploded perspective view showing
another part of the .ton'er supply unit;
FIG. 12B is a sectional perspective view of the toner

25 bottle;



drives the toner bottle about a |ongitudinal axis thereof when the toner
bottl'e is mounted to the toner replenishing device, there are provided a
main body conprising a substantially hollow container, and a
rotational force transfer projection 1 0 or recess on the radially
extending surface of the main body and cooperating with the bottle hol der
for transferring the rotation of the bottle holder to the toner bottle.

Mor eover, in accordance with the present invention, in toner bottle for use
with a“toner replenishing device having'égl'S mout h portion for

di scharge of toner in the toner bottle into the toner replenishing device,
and a drive unit which rotatably drives the toner bottle when the toner
bottle is mounted t o the toner replenishing device, there are provided a
mai n body conprising a substantially hollow container having, adjacent 20

one end of the bottl a fjrst dianeter artiQn, | scharge nout h at
the one end, the di S?Fﬁr glé#hﬂﬁtﬁ Eec?ﬁlﬁf'i gfn ©t ﬁ%ﬁ%bﬁﬁﬁcﬂportion and havi ng

2i ?gﬁ(r)n[]gr en'?: ermt ggdﬁég?t-?%i ahlyy ! Ler {fkns L BECH | ERdwig2Hidtherand 2
specific configuration of the toner bottle;

FIGS. 14A-14E are perspective views each showing a

5 specific constituent part included in a core shown in FIG. 7;

- FIG. 15 is a graph indicative of a relation between the
force necessary for a person to operate the toner supply unit
and the diameter of the mouth of the toner bottle;

FIG. 16 is a perspective view showing a stop cover and a

10 collet shaft included in a modified embodiment;

FIGS. 17A-17D  demonstrate the operation of the
modified embodiment;

FIGS. 18A-18D show another operation of the modified
embodiment;

15 FIG. 19A is a perspective view showing the lid;
FIG. 19B is a section of the lid shown in FIG. 19A;
FIG. 19C illustrates forces to act on the lid when the lid
is attached and detached;
FIG. 19D is a section showing another specific
20 configuration of the lid;
FIG. 20A is a front view of the toner bottle to which a
cap is attached;
FIGS. 20B-20F each shows the toner bottle of FIG. 20A

in a particular view;



radially extending ranp surface configuration of the mai n 2 5 body at
the 6ne end and connecting radially between the first -7- dianmeter
portion and a radial position no greater than the second di aneter portion
such that a controllable quantity of toner in the toner bottle is raised
radialdy from the first diameter portion to the second dianeter portion
for feeding 5 the controllable quantity of toner to the discharge
mouth when the toner bottle is rotated by;fhe drive unit. In addition, in
accordance with the present invention, a device for replenishing a

devel opi ng device of an inmage form ng apparatus with a devel oper conprises
a devel oper 10 contai ner containing a devel oper and having a nouth
portion, and a hol der communi cated to a devel oper repl enishing section for
hol di ng the devel oper container while orienting

FIG. 20G is a plan view of the toner bottle from which
the cap is removed.
FIG. 21A is a ‘section along line A-A of FIG. 20A;
FIG. 21B is a perspective view of the toner bottle;
S FIG. 21C is an enlarged section of a part of the toner
bottle shown in FIG. 21A;
FIG. 21D is a section along line A1-A3 of FIG. 23C;
FIG. 22A is a front view demonstrating how the toner
bottle guides a toner with raised portions thereof;
10 FIG. 22B is a front view of the toner bottle rotated 90
.degrees from the position of FIG. 22A;
FIG. 22C is a side elevation of the toner bottle shown in
FIG. ?ZA, as seen from the right;
FIG. 22D is a side elevation of .the toner bottle shown in
15 FIG. 22B, as seen from the right;
FIG. 23A is a front view of the toner bottle rotated 90
degrees from the position shown in FIG. 23B;
FIG. 23B is a front view of the toner bottle rotated 90
degrees from the positién shown in FIG. 23A;
20 FIG. 23C is a side elevation of the toner bottle shown in
FIG. 23A, as seen from the right;
FIG. 23D is a side elevation of the toner bottle shown in
FIG. 23B, as seen from the right;
FIGS. 24A-24C each shows a modified form of the toner

25 bottle in a particular view.



the nouth portion toward the devel oper replenishing section. The holder is

rotatabl e about one end in a substantially 1 5 hori zontal plane. BRI EF
DESCRI PTI ON OF THE DRAW NGS The above and ot her objects, features and
advant ages of the present invention will becone nore apparent fromthe 2 0O

followng detailed description taken with the acconpanying draw ngs
I n which: FIGS. 1A and 1B are respectively a section and a front view,
showi ng a copier to which the present invention is applicable; -8- FIG
2 is a“section showi ng the general constT cki-on of a devel opi ng devi ce

I ncorporated in the copier; FIGS. 3A and 3B are respectively a section and
a fragnentary enlarged view, showing a toner bottle for use

FIG. 25 is a graph indicative of a relationship bet\_aveen
the rotation speed of the toner bottle and the quantity of
toner left in the bottle without being discharged;

FIGS. 26A and 26B each demonstrates a  particular

S operation available with a modified collet chuck;

FIG. 27 is a front view of another specific arrangement
of the toner supply unit held in a toner replenishing position;

FIG. 28 is a plan view of the toner supply unit shown in
FIG. 27;

10 FIG. 29A is a side elevation pf the unit shown in FIG. 27,
as seen from the right;

FIG. 29B is a fragmentary enlarged view as seen in a
direction A shown in FIG. 28;

FIG. 30 is a front view of the toner supply unit held in a

15 position for mounting a toner bottle;

FIG. 31A is an exploded perspective view of a collet
chuck and a core included in the unit of FIG. 27;

FIG. 31B is a front view of the core;

FIGS. 32A and 32B . each demonstrates a specific

20 operation of the collet chuck shown in FIG. 31A;

FIG. 33 is a fragmentary enlarged view . of a toner bottle
for use with the toner supply unit of FIG. 27;

1;*'IG. 34A is a front view showing a modified toner bottle

for used with the toner supply unit of FIG. 27,



5 with the copier; FIGS. 4A-4C show a sequence of steps for renoving a
lid.fromthe toner bottle; FIG 5A is a section showing a specific
configuration of the lid; 10 FIGS. 5B and 5C are perspective
views each show ng another specific configuration of the lid; FIG 5D is
a perspective view showng a thin flat piece to be attached to the |id of
the toner bottle; FIG 5E is a section showing the lid with the thin flat
15 piece attached thereto; FIG 6 i-si@ section showi ng a toner supply
unit ifAcluded in an enbodi ment of the present invention; FIGS. 7 and 8 are
expl oded perspective views each showing a particular part of the toner
supply unit; 2 0 FIG 9A, 9B, 10A, 10B, 11A and 11B are sections
each showi ng a collet chuck included in the toner supply unit; FIG 12A is
an expl oded per spective view show ng

FIG. 34B is a side elevation of the toner bottle, as seen

from the right;
FIG. 34C is a section of a gear link associated with the
toner. bottle;
5 *  FIG. 34D is a view as seen in a direction A shown in FIG.
34C;
FIGS. 35A-35E show a sequence of steps for producing a
toner bottle in accordance with the present invention;
FIG. 36A is a perspective view of a toner bottle and an
10 annular link included in a modification of the present
invention;
FIG. 36B shows the toner bottle inserted into the
annular link;
FIGS. 37 and 38 are perspective views gach showing a
15 toner bottle and an annular link included in another
modification of the present invention;
_ FIG. 39A is a perspective view showing another specific
configuration of the toner bottle;
FIG. 39B is a fragmentary view of the toner bottle;
20 FIG. 39C is a plan view of the toner bottle; -
FIG. 40A is a perspective view showing another specific
configuration of the toner bottle;
FIG. 40B is a fragmentary view of the toner bottle;

FIG. 40C is a plan view of the toner bottle;



anot her part of the toner supply unit; FIG 12B is a sectional perspective
view of the toner 2 5 bottl e; -9- FIG 13A is a section of the collet
chuck; FIGS. 13B and 13C are sections each show ng another specific
conftguratlon of the toner bottle; FIGS. 14A-14E are perspective views each
showing a 5 specific constituent part included in a core shown in FIG

7; FIG 15 is a graph indicative of a relation between the force necessary
for a person to operate the toner supply.u g it and the dianmeter of the
nout h of the toner bottle; FIG 16 is a perspective view showi ng a stop
cover and a 10 collet. shaft included in a nodified enbodi nent; FIGS.
17A-17D denonstrate the operation of the

FIG. 41 is a perspective view of a toner bottle and an
annular link included in another modification of the present
invention;

FIGS. 42A shows the internal arrangement of the annular

5 link shown in FIG. 41;
FIG. 42B is a section of the annular link; and
FIG. 42C shows the toner bottie inserted into the

annular link.

10 DESCRIPTION OF THE PREFERRED EMBODIMENTS
A preferred embodiment of the present invention will be
described which is applied to an electrophotographic copier

belonging to a family of image forming apparatuses.

Referring to FIG. 1A, thé copier has a glass platen 1 on
15 the top thereof for laying a document to be copied. An optical
unit 2 is disposed below the glass platen 1 and includes a
' lamp 2a for illuminating the dc;cument, a mirror 2b, and a
lens, not shown. A photoéonductive element in the form of a
drum 3 is rotatably located below the optical wunit 2.
20 Arranged around the drum 3 are a main charger 4, a developing
unit 5, a transfer charger 6, a cleaning unit 7, a discharger 8
and other conventional units for implementing an
electrophotographic process. A fixing unit 9 is positioned at
the left-hand side of the drum 3, as viewed in the figure, for

25 fixing a toner image transferred from the drum 3 to a paper



nodi fi ed enbodi nent; FIGS. 18A- 18D show anot her operation of the nodified
enbodi nent; 15 FIG 19A is a perspective view showing the lid,;
FIG 19B is a section of the lid showm in FIG 19A; FIG 19C illustrates
forces to act on the lid when the Iid is attached and detached; FIG 19D
Is a ~section show ng anot her specific 20 configuration of the
lid; FIG 20A is a front view of the toner bottle to which a cap is
attached; FIGS. 20B-20F each shows the toneg bottle of FIG 20A in a
particul ar view, - 10- FIG 20Gis a plan view of the toner bottle from
whi ch

by the transfer charger 6. A paper feed section 10 is provided
in the lower portion of the copier and loaded with a stack of
papers 10a. The papers 10a are sequentially fed from the
paper feed section 10 to the drum 3. The operation of this

5 kind of copier is well known in the art and will not be
described specifically.

As shown in FIG. 2, the developing wunit 5 is a
conventional dry process unit using a two component type
developer, i.e., a toner and carrier mixture. ° The developing

10 unit 5 has a casing 5a accommodating developing rollers 11, a
paddle wheel 12 for agitation, a mixing roller 13, a separator
14, a horizontally extending screw 15 for agitation, etc. A
hopper 16 is contiguous with the casing 5 and disposed above
such constituents of the developing unit 5_. A toner is

15 supplied from the hopper 16 into the developing unit 5. A
screw - conveyor 18 is accommodated in the hopper 16 and
made up of a shaft 34 and a spiral member 35 affixed to the
shaft 34. The screw conveyor 18 .conveys a toner from a toner
supply unit 17 while agitating it, as will be described in

20 detail later. A toner supply roller 19 is disposed in a portion
where the hopper 16 is communicated to the developing unit
S, and it is rotated in response to the output signal of a toner
concentration sensor, not shown. -

As shown in FIG. 1A, the toner supply unit 17 is located

25 in the upper front portion of the copier and includes a bottle



the cap is renoved. FIG 21A is a section along line A-A of FIG 20A; FIG
21B.is a perspective view of the toner bottle; 5 FIG 21Cis an
enl arged section of a part of the toner bottle shown in FIG 21A; FIG 21D
is a section along line A1-A3 of FIG 23C, FIG 22A is a front view
denonstrating how the toner bottle guides a toner with raised portions"
thereof; 1 0 FIG 22Bis a front view of the toner bottle rotated
90 degrees fromthe position of FIG 22A |G 22Cis a side elevation of
the toner bottle shown in FIG 22A as seén fromthe right; FIG 22D is a
side el evation of the toner bottle shown in 15 FIG 22B, as seen from
the right; FIG 23Ais a front 'view of the toner bottle rotated 90 degrees
fromthe position shown in FIG 23B; FIG 23Bis a front view of the toner
bottle rotated 90 degrees fromthe position shown in FIG 23A

holder 21. The bottle holder 21 plays the role of holding

means for holding a toner bottle, or developer container, 20.

As shown in FIG. 1B, the bottle holder 21 is mounted on a

shaft 22, FIG. 1A, which is located at the right end of the unit

5 17. The bottle holder 21 is rotatable about 90 degrees about

the axis Z of the shaft 22 in_ a substantially horizontal plane.

Specifically, the bottle holder 21 is movable between two

positions A and B, as illustrated. In the position A, the left

portion of the bottle holder 21 is pulled out toward the front

10 end of the copier to allow the bottle 20 to be mounted

thereto. In the position B, the entire unit 17 remains parallel

to the front end of the copier. The bottle holder 21 is formed

with an opening in the bottom wall thereof for letting a toner

to fall therethrough. At least in the position B, the bottom

15 opening of the bottle holder 21 is positioned above a toner

receiving portion 16a, FIG. 2, included in the hopper 16 and

extending to the front end of .the copier. Preferably, the toner

supply unit 17 is located inwardly of a froat cover, not

shown, which covers the front end of the copier; when the

20 front cover is opened, the unit 17 can be pulled out to the
position A.

FIG. 3A shows a specific configuration of the toner

bottle 20 while FIG. 3B shows a mouth portion 23 forming the

outlet of the bottle 20. As_ shown, the bottle 20 is

25 substantially cylindrical and provided with the mouth portion



2 0 FIG 23Cis a side elevation of the toner bottle shown in FIG
23A, "as seen fromthe right; FIG 23D is a side elevation of the toner
bottle shown in FIG 23B, as seen fromthe right; FIGS. 24A-24C each shows
a nodified formof the toner 2 5 bottle in a particular view. FIG 25
Is a graph indicative of a relationship between the rotation speed of the
toner bottle and the quantity of toner left in the bottle w thout being

di scharged; FIGS. 26A and 26B each -démorstrates a particular 5
operatfon available with a nodified collet chuck; FIG 27 is a front view
of another specific arrangenent of the toner supply unit held in a toner

repl eni shing position; FIG 28 is a plan view of the toner supply unit
shown in FIG 27; ' '

23 at sﬁbstantially the center of one end thereof. The mouth
portion 23 has a smaller diameter than the ) cylinder
constituting the bottle 20 and has a circular section. In the
specific configuration, the mouth portion 23 is formed at the
5 end of a collar 24 extending out from the cylinder 20 and is
plugged by a lid 25. A mushroom-like lug 26 protrudes from
the center of the lid 25. A spiral guide groove 27 is formed in
the inner periphery of the cylinder 20, as in the bottle taught
in previously mentioned Japanese Patent  Laid-Open
10  Publication No. 59-188678. When the bottle 20 is rotated
about the longitudinal axis thereof, the spiral groove 27
guides the toner contained in the bottle 20 toward the mouth
portion 23. Annular ribs 28 are formed on the outer periphery
of the collar 24. A cap 29 (see FIG. 12A) closes the entire
15 collar 24 ‘while mating with the ribs 28 during. the transport
of the bottle 20. In this sense, the ribs 28 constitute an
engaging portion. For this purpose, the cap 29 is provided
with lugs or grooves on the inner peﬂphery thereof which are
complementary to the ribs 28. _
20 FIGS. 4A-4C show a mechanism 32 for removing the lid
25 from the mouth portion 23 of the bottle 20. As shown, the
mechanism 32 is made up of a collet chuck, or retaining
means, 30 and moving means, not shown, for moving the chuck
30 toward and away from the bottle 20. The collet chuck 30

25 has a chucking portion 33 at the tip thereof and is supported



10 FIG 29A is a side elevation of the unit shown in FIG 27, as
seen‘'fromthe right; FIG 29B is a fragnentary enlarged view as seen in a
direction A shown in FIG 28; FIG 30 is a front view of the toner supply
unit held inal1l5 position for mounting a toner bottle; FIG 31A is an
expl oded perspective view of a collet chuck and a core included in the unit
of FIG 27; FIG 31Bis a front.view of the core; FIGS. 32A and 32B
each denonstrates a specific 2 0 _opgration of the collet chuck shown
in FIG 31A; FIG 33 is a fragnmentary enl arged view of a toner bottle for
use with the toner supply unit of FIG 27; FIG 34A is a front view show ng
a nodified toner bottle for used with the toner supply unit of FIG 27,

by a hole 31a formed in a wall 31 which forms a part of the
bottle holder 21. When the collet chuck 30 is in a free state,
the chucking portion 33 is held open, as shown in FIG. 4A. FIG.
4B shows a condition wherein the bottle 20 has been put in a
5 predetermined position on the bottle holder 21.  When the
collet chuck 30 is moved away from the bottle 20 by the
moving means, the peripheral larger diameter portion of the
chuck 30 is pressed by the wall of the hole 3la with the
result that the chucking portion 33 is squeezed to retain the
10 lug 26 of the lid 25. Subsequently, as shown in FIG. 4C, the
chuck 30 moves the lid 25 to a position where the mouth
portion 23 of the bottle 20 is fully uncovered, chucking the
lug 26 of the lid 25.
The mechanism 32 described above 1s provided on the
15 toner supply unit .17 and allows the bottle 20 to be mounted
to the bottle holder 21 with the mouth portion 23 thereof
sealed by the lid 25. Hence, despite that the bottle 20 is set
on the bottle holder 21 in a substantially horizontal position,
as shown in FIGS. 1A and 1B, the toner is prevented from
20 falling from the mouth portion 23.
When the toner in the bottle 20 is entirely consumed,
the empty bottle 20 is taken out of the bottle holder 21. At
this instant, the moving means may move the collet chﬁck 30
toward the bottle 20 to fit the lid 25 in the mouth portion 23.

25 Then, when the bottle 20 is removed from the bottle holder



- 12- FIG 34Bis a side elevation of the toner bottle, as seen fromthe
right; FIG 34C is a section of a gear link associated with the toner
bottle; 5 FIG 34D is a view as seen in a direction A shown in
FIG 34C FIGS. 35A-35E show a sequence of steps for producing a toner
bottl'e in accordance with the present invention; FIG 36A is a perspective
view of a toner bottle and an 10 annular 1link included in a

nodi fication of the present inventian] LG 36B shows the toner
bottle* inserted into the annular link; FIGS. 37 and 38 are perspective
views each showing a 1 5 toner bottle and an annular link

I ncluded in another nodification of the present invention; FIG 39A is a
per spective view showi ng anot her specific

21, the mouth portion 23 will have been closed by the lid 25.
This prevents the toner deposited on the mouth portion 23
from falling and smearing the hands and clothes of the person
replacing the bottle 20.

5 FIG. 5A shows a modified form of the mouth portion 23
of the bottle 20. As shown, the cap, e.g., screw cap 29 to be
fitted on the color 24 of the mouth portion 23 is formed with
a hole 29a in the end wall thereof. The lid 25 having the lug
26 is removably received in the hole 29a of the cap 29.

10 FIGS. 5B and 5C each shows a modification of the lid 25
shown in FIG. 3B or 5A. It is likely that an inexperienced
person intends to remove the lid 25 of a new toner bottle 20
by nipping the lug 26 of the lid 25 without using the collet
chuck 30. This is apt to cause a fresh toner from falling from

15 thé bottle 20. To eliminate this, the lids 25 shown in FIGS.
5B and 5C are each provided with an annular obstruction 26a
or pin-like- obstructiqns 26b 'around the Iug 26. The
obstructions 26a and iGb prevent the easy access of the
person's fingers to the lug 26.

20 FIG. SD shows a cover 150 which is a specific substitute

| for the obstruction 26a or obstructions 26b. As shown, the
cover 150 is made up of a thin flat piece 151 for concealing
the portion. of the 1lid 25 surrounding the lug 26, and an
annular wall 152 extending out from the outer edge of the

25 thin piece 151. A hole 15la is formed in the center of the



configuration of the toner bottle;

toner bottl e;

FIG 39Bis a fragnentary view of the
20 FIG -39Cis a plan view of the toner bottle;

FI G

40A is a perspective view showi ng another specific configuration of the

toner. bottl e;

FIG 40Bis a fragnentary view of the toner bottle;
Is a ptan view of the toner bottle;

FI G 40C
-13- FIG 41 is a perspective view

of a toner bottle and an annular link included in another nodification of

the present
annul ar 5

i nvention; FIGS. 42A shows _tj? i_nternal arrangenent of the
link shown in FIG 41; FIG B

link; and FIG 42C shows +the t oner bottle inserted into the

10
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20
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piece 151 and slightly greater in diameter than the lug 26 of
the lid 25. A number of slits 151b extend radially from the
edge of the hole 151a. As shown in FIG. 5E, when the cover
150 is fitted on the lid 25, only the tip of the lug 25 is
visible. This prevents even an inexperienced person from
mistaking the tip of the lug 25 for a member for removing the
lid 25.

The toner supply uhjt 17 will be described more
specifically. FIG. 6 shows the unit 17 held in the poéition B

while FIGS. 7 and 8 shows it including some modified parts.

‘The unit 17 is so constructed as to hold the bottle 20 and

rotate it in synchronism with the rotation of the toner supply
roller 19. As a result, a fresh toner is sequentially
supplemented to the toner receiving portion 16a of the hopper

16a via the mouth portion 23 of the bottle 20.

As shown in FIG. 6, the toner receiving portion 16a is

implemented as a top-open trough and extends to the front
from a side wall of the hopper 16 located at the operating
side. A shaft 34 extends from the inside of the hopper 16 and
extends throughout the center of the trough 16a. A spiral
member, or toner feed plate, 35 is affixed to the shaft 34 for
conveying the toner dropped from the mouth portion 23 of the
bottle 20 to the hopper 16. The shaft 34 and spiral member
35 constitute the previously mentioned screw conveyor 18,

FIG. 2. The bottle holder 21 is rotatably supported by the

is a section of the annul ar



annul ar |ink. .10
preférred enbodi nent of the present invention wll be described which is
applied to an el ectrophot ographi c copier belonging to a fam|ly of

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS A

I mage

form ng apparatuses. Referring to FIG 1A, the copier has a glass platen
on 15 the top thereof for laying a docunent to be copied. An optical

unit 2 is disposed below the glass platen 1 and includes a |lanp 2a for

illumnating the docunent, a mrror 2b, -oh@ a lens, not shown. A

phot oconductive el ement in the form of a drum 3 is rotatably |ocated

optical wunit 2..20 Arranged around the drum 3 are a main
charger 4, a developing unit 5, a transfer charger

bel ow the

di scharger 8 and ot her conventi onal units for i mpl ementi ng

6, a cleaning unit 7,

an

a

1

el ect rophot ographic process. A fixing unit 9 i Ltioned t
| eft-hand side éfonth@all af the copigy dCFWhlﬁe°fi5@?’é‘,‘gf@?€ 29%‘t‘1° h?‘?xi ng a

toner image trangferre fr
1
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a su stant%?ly”ﬁ%rigg)g{gl ?}Jots&iéan.pap%{ locking mechanism
36 positions the bottle 26 on the bottle holder 21 iq ihe axial
direction of the bottle 20. A motor 37 causes the bottle 20
set on the bottle holder 21 to rotate about the axis thereof.
An annular gear link 38 transmits the rotation of the motor
37 to the bottle 20. .The previously stated collet chuck 30
chucks the lid 25 of the bottle 20 held on the bottle holder 21.
A core 39 is slidably coupled over the collet chuck 30. A cam
device 40 moves the collet chuck 30 toward and away from
the bottle 20.

As shown in FIGS. 7 and 8, the bottle holder 21 s
mounted on a movable bracket 41. A stationary bracket 42 is
affixed to the front wall of the copier and has a lower pin 43
and an upper pin 44, FIG. 6, studded thereon. The movable
bracket 41 is rotatably supported by the lower pin 43 and
rotatably retained by the upper pin 44. Therefore, the bracket
41 is rotatable about a substantially vertical axis extending
through the upper and lower pins 43 and 44. As shown in FIG.
8, the stationary bracket 42 is rotatably supported byl stays
45 fastened to the front wall by screws and .is affixed to the

front wall by screws 46.

The bottle holder 21 further includes a lid-like seat 47

for covering the end of the mouth portion 23 of the bottle 20.

A cylindrical stop cover 48 is disposed in the seat 47 to cover



-14- by the transfer charger 6. A paper feed section 10 is provided in the

| ower portion of the copier and | oaded with a stack of papers 10a. The
papers 10a are sequentially fed from the paper feed section 10 to the
drum 3. The operation of this 5 kind of copier is well known in the

art and wll not be described specifically. As shown in FIG 2, the
developing wunit 5 1is a conventional dry process unit using a two
conponent type devel oper, i.e., a toner agqc carrier mxture. The

devel opi ng 10 unit 5 has a casing 5a &cconmodati ng devel oping rollers
11, a paddle wheel 12 for agitation, a mxing roller 13, a separator 14, a
hori zontally extending screw 15 for agitation, etc. A hopper 16 is
contiguous with the casing 5 and di sposed above such constituents of the

devel oping wunit 5. A toner is 15 supplied from the hopper 16 into

the devel oping utﬂlet t?l'outhAportion 23 of the bottle 20 in an air-tight

condition. @ The stop cover 48 has a link receiving portion
rotatably accommodating the gear link 38, and a core
receiving portion accommodating the core 39. The core

5 receiving portion has a slightly great inside diameter than the
mouth portion 23 of the bottle 20. The core receiving portion
is formed with an opening 49, FIG. 6, in the bottom wall
thereof for letting the toner to fall, and a hole and a boss 50
on the end wall thereof for slidably supporting the ;ollet

1. 0 chuck 30. An auger-like spring 51 is also accommodated in
the core réceiving portion to constantly bias the core 39
toward - the bottle 20. The core 39 shown in FIG. 7 is a
modification and has an advantage which will be described
later. In FIG. 7, the reference numeral 48a designates a link

15 stop for stopping an .annular link formed at the edge of the
open end that fé.ces the bottle 20.

The locking mechanism 36 described above positions the
bottle 20 in the axial direction of the bottle 20.  The
mechanism 36 has a locking member 52 and a spring 53 acting

20 on the locking member 52. The locking member 52 is
rotatably supported at the base end thereof by a member
included in the bottle holder 21, e.g., the stop cover 48 shown
in FIGS. 6 and 7. The free end of the locking member 52 is so
shaped as to mate with an engaging portion, ie., a projection

25 or recess formed in the outer periphery of the bottle 20. The



screw conveyor 18 is accompdated in the hopper 16 and nade up of a shaft
34 and a spiral nmenber 35 affixed to the shaft 34. The screw conveyor 18
conveys a toner froma toner supply unit 17 while agitating it, as will be
described in 2 0 detail later. A toner supply roller 19 is disposed in
a portron where the hopper 16 is communicated to the developing unit 5, and
It is rotated in response to the output signal of a toner concentration
sensor, not shown. As shown in FIG 1A tgg toner supply unit 17 is |located
25 “in the upper front portion of the” %ibr and includes a bottle

-15 - hol der 21. The bottle holder 21 plays the role of holding neans
for holding a toner bottle, or devel oper container, 20. As shown in FIG

1B, the bottle holder 21 is nounted on a shaft 22, FIG 1A which is

| ocated at the right end of the unit

spring 53 constantly biases the locking member 52 toward
the outer periphery of the bottle 20. In the configuration
shown in FIG. 6, the engaging portion of the bottle 20 is
implemented as a ring 54 having a right-angled triangular
5 cross-section defined by a substantially vertical contact
surface 54a and a slant 54b extending from the surface 54a
toward the mouth portion 23. The contact surface 542 may be
overhung in such a manner as to incline toward the rear énd of
the bottle 20.
10 As shown in FIG. 6 or 8, the motor 37 for driving the
' bottle 20 may be mounted on the movable bracket 41 together
- with a gear 55. Alternatively, the motor 37 may be affixed to
the copier body at a position where it can be engaged with the
gear link 38 when the bottle holder 21 is brought to the
15 position B. _
The gear link 38 is formed with gear teeth 56 meshing
with fhe gear 55 associated with the -motor 37 and is
provided with an inside diameter greater than the outside
diatﬁeter of the bottle 20. A hole is formed in the end wall of
20 the gear link 38 to allow the collar 24 of the bottle 20 to
extend therethrough. As shown in FIG. 6, the above-mentioned
end wall of the gear link 38 is provided with, for example, a
plurality of radially extending ribs (referred to as link ribs

hereinafter) 58 capable of mating with ribs (referred to as



5 17. The bottle holder 21 is rotatable about 90 degrees about the axis
Z of. the shaft 22 in a substantially horizontal plane. Specifically, the
bottle holder 21 is novable between two positions A and B, as
illustrated. In the position A the left portion of the bottle holder 21
Is pulted out toward the front 10 end of the copier to allow the
bottle 20 to be nounted thereto. |In the position B, the entire unit 17
remains parallel to the front end of the qfﬁigr. The bottle holder 21 is
formed "'wi th an opening in the bottom wall ereof for letting a toner to
fall therethrough. At least in the position B, the bottom1 5 openi ng
of the bottle holder 21 is positioned above a toner receiving portion 16a,
FIG 2, included in the hopper 16 and extending to the front end of the
copier. Preferably, the toner supply unit 17 is |ocated inmardly of a

front cover. not yshmneinbhhefkifae) S st rbi Rl ST Y 8186000 pice wien ( he

20 front cover is opene can be p ed out to he position
A. FIG 3A showg4p)specific configuration of the toner

In the specific arrangement shown in FIG. 6, the stop
cover 48 is formed with an opening in the lower portion
5 thereof to allow the gear 55 of the motor 37 to mesh with the |
gear teeth 56 of the gear link 38. An annular seal 59 is fitted
around the hole of the previously mentioned end wall to seal
the gap between the outer periphery of the collar 24 of the
bottle 20 and the stop cover 48, thereby preventing the toner
10 coming out of the mouth portion 23 from depositing on, for
example, the outer periphery of the bottle 20. At the same
time, the seal 59 cleans the outer periphery of the collar 24
when the bottle 20 is replaced with a new toner bottle. '};he
seal 59 is so bent as to be convex toward the collet chuck 30,
15 so that the bottle 20 can be set with ease.

There are also shown in FIG. 7 a seal 60 made of sponge
or similar soft material and adhered to the end of the gear
link 38, a flexible thin seal (e.g. 0.188 mm thick) 61 adhered
to the same end over the seal 60, and a shutter 107 for

20 closing the opening which is formed in the seat 47 of the
bottle holder 21 for letting the toner to fall. Usually, the
shutter 107 is held in a position where an opening formed
therein is aligned with the opening of the seat 47. In the

event of maintenance, a serviceman may rotate the shutter



bottle 20 while FIG 3B shows a mouth portion 23 formng the outlet of
the bottle 20. As shown, the bottle 20 is 2 5 substantial ly
cylindrical and provided with the nouth portion -16- 23 at substantially
the center of one end thereof. The nouth portion 23 has a snaller

di anet-er than the cylinder constituting the bottle 20 and has a
circular section. In the specific configuration, the nouth portion 23 is
formed at the 5 end of a collar 24 ext ging out from the cylinder 20
and is plugged by a lid 25. A nushroon}rﬁg Tug 26 protrudes fromthe
center of the lid 25. A spiral guide groove 27 is formed in the inner
periphery of the cylinder 20, as in the bottle taught in previ ously

ment i oned Japanese Pat ent Lai d- Open 10 Publ i cati on No. 59-188678.
When the bottle 20 is rotated about the |ongitudinal axis thereof, the

spiral  groove %67 by holding a thumb piece 108 in order to close the

opening of the seat 47. . .
As shown in FIG. 7, the collet chuck 30 is formed with a
plurality of slits 62 to have the chucking portion 33 thereof
5 squeezed by an external force. In the illustrative

embodiment, as shown in FIG. 9A, in an unstressed position,

the chucking portion 33 is open over a distance D, greater

than the the maximum diameter d, of the tip of the lug 26 of

the lid 25. The chuck 30 includes a larger diameter portion

10 63 adjoining the chucking portion 33, and a smaller diameter
portion 64 following the larger diameter portion 63. In an
unstressed position, the larger diameter portion 63 has an
outside diameter greater than the outside diameter D, of the
smaller diameter .p_ortion 64. _

15 The core 39 is made up of a flange 66 capable of
abutting against a flange 65 provided on the lid 25, and a

cylindrical slider 67 on and along which the chuck 30 is
slidable. The slider 67 has an inside diameter D, greater than

the outside diameter D, of the smaller diameter portion 64 of
20 the chuck 30 and smaller than the outside diameter of the
larger diameter portion 63 when the portion 63 is not
stressed. In this configuration, when the core 39 is brought
to the larger diameter portion 63 of the chuck 30, the former
runs onto the latter to reduce the opening of the chucking

25 portion 33, as indicated by a dash-and-dots line in FIG. 9B.



gui des the toner contained in the bottle 20 toward the nouth portion 23.

Annul ar ribs 28 are forned on the outer periphery of the collar 24. A cap
29 (see FIG 12A) closes the entire 1 5 collar 24 while mating with the
ribs 28 during the transport of the bottle 20. 1In this sense, the ribs 28

constitute an engagi ng portion. For this purpose, the cap 29 is provided
with lugs or grooves on the inner periphery thereof which are conplenmentary
to the ribs 28. 20 FI GS. 4A-4C sh@w a nechanism 32 for renoving

the lid 25 from the nouth portion 23 of the bottle 20. As shown, the
mechani sm 32 is nmade up of a.collet chuck, or retaining nmeans, 30 and

. nmovi ng neans, not shown, for noving the chuck 30 toward and away from the
bottle 20. The coll et chuck 3 0 2 5 has a chucking portion 33 at the

tip thereof and The E[%ntge opemng ‘D, of the chucking portion 33 is

selected to be at least smaller than the maximum diameter d,
of the lug 26 and, preférably, equal to the diameter dz of the
root of the lug 26.

5 : The cam device 40 shown in FIG. 6 is constructed as
follows. When the bottle holder 21 is moved from .the
position B to the position A, the cam device 40 moves the
chuck 30 away from the bottle 20. Also, when the bottle
holder 21 is moved from thé position A to the position B, the

10 cam device 40 moves the chuck 30 toward the bottle 20. In
the illustrative embodiment, the cam device 40 - has a flat cam
member 68 and a roller 70 which is rotatably mounted on a
chuck shaft 69. The chuck shaft 69 is affixed to the rear end
of the chuck 30.

15 As shown in FIGS. 10A and 10B, the cam member 68 has
a first surface 71 for guiding the roller 70 from the side
adjoining the center of rotation Z of the bottle holder 21 is
located, and a second surface 72 for guiding it from the side
opposite to the center of rotation Z. As shown in FIG. 10B

20 specifically, when the bottle ‘holder 21 is moved from the
position B to the position A, the first surface 71 guides the
roller 70 such that the chuck 30 biased toward the bottle 20
by the spring 51 via the core 39, which is engaged with the
larger diameter portion 63 of the chuck 30, moves away from

25 the bottle 20. When the bottle holder 21 is moved from the



by a hole 31a fornmed in a wall 31 which forns a part of the bottle hol der
21.. Wen the collet chuck 30 is in a free state, the chucking portion 33 is
hel d open, as shown in FIG 4A. FIG 4B shows a condition wherein the
bottle 20 has been put in a 5 predeterm ned position on the bottle
hol der- 21. When the collet chuck 30 is noved away from the bottle 20 by
t he novi ng neans, the peripheral |arger diameter portion of the chuck 30
is pressed by the wall of the hole 31la -v@6h- the result that the chucki ng
portion 33 is squeezed to retain the 10 lug 26 of the lid 25.
Subsequently, as shown in FIG 4C, the chuck 30 noves the lid 25 to a
position where the nouth portion 23 of the bottle 20 is fully uncovered,
chucking t h e lug 26 of the Iid 25. The nechanism 32 described above is
provided on the 1 5 toner supply unit 17 and allows the bottle 20 to be
nmounted to the Ipositioa hol therthgl positiont Bg rtheit lﬁrpbrsﬁnﬁace2371 heneies shal ed by
the lid 25. Hence, despite that the bottle 20 is set on the bottle_hol der
21 in a substantoled y7@orsugonttbdt pbei tchuek 30 biased by the spring 5l
moves toward the bottle 20.
As shown in FIG. 11B specifically, just before the
5 movement of the bottle holder 21 from the position A to the
position ‘B completes, the core 39 abuts against the edge of
the collar 24 of the bottle 20 positioned by the locking
mechanism 36. As a result, the core 39 is released from the
larger diameter portion 63 of the chuck 30, preventing the
10 force of the spring 51 from acting on the chuck 30. From this
instant to the instant when the movement of the bottle holder
21 to the position B completes, the second surface 72 of the
cam member 68 guides the roller 70 such that the 30
approaches the bottle 20.
15 The cam device 40 is located in the vicinity of the axis
of rotation of the bottle holder 21, as stated above. Hence,
when the person intending to replace the bottle 20 pulls or
pushes the bottle holder 21 between the positions A and B,
the point of the holder 21 where the resulting force acts and
20 the center of rotation Z are spaced apart a greater distance
than the engaging point of the cam 71 or 72 and roller 70 and
the center of rotation Z. This allows the bottle holder 21 to
be move by a relatively small force, based on leverage.

In the above construction, while an ordinary copying

25 operation is under way, the toner supply unit 17 has the



as shown in FIGS. 1A and 1B, the toner is prevented from2 0 falling
from the nouth portion 23. When the toner in the bottle 20 is entirely
consuned, the enpty bottle 20 is taken out of the bottle holder 21. At
this _instant, the noving nmeans may nove the collet chuck 30 toward the
bottle 20 to fit the Iid 25 in the nmouth portion 23. 2 5 Then, when the
bottle 20 is renoved from the bottle hol der - 18- 21, the nouth portion
23 will have been closed by the lid 25. TH 3 prevents the toner deposited
on the-mouth portion 2 3 fromfalling and snearing the hands and cl ot hes of
t he person replacing the bottle 20. 5 FIG 5A shows a nodified
formof the nmouth portion 23 of the bottle 20. As shown, the cap, e.g.,

screw cap 29 to b e fitted on the color 24 of the nmouth portion 23 is
formed with

bottle holder 21 thereof located at the position B. To position

the bottle holder 21 at the position B, it is preferable that a

locking mechanism, e.g., one using a magnet be provided on the

front wall of the copier and bottle holder 21. As shown in

5 FIG. 6, in the position B, the bottle 20 set. on the bottle holder

21 is posifioned with the ring 54 thereof abutted against the

end of the locking member 52 of the locking mechanism 36. In

this condition, the bottle ribs 57 of the bottle 20 are engaged

with the link ribs 58 of the gear link 38. As shown in FIGS.

10 10A and 10B, the collet chuck 30 assumes a position remotest

from the bottle 20. In this position, the core 39 biased by the

spring 51 is positioned at the larger diameter portion 63 of

the chuck 30 to Squeeze the chucking portion 33. As a result,

the chucking portion 33 unseals the mouth portion 23 of the

15 bottle 20, chucking the lug 26, i.e., lid 25. The toner receiving

"~ portion 16a, FIG. 6, of the hopper 16 is disposed below the
opening 49 of the stop cover 48.

As the toner concentration in the developing unit

decreases due to repeated development, the toner supply

20 roller 19 starts rotating in response to the output signal of a

toner concentration sensor, not shown. At the same time, the

motor 37 starts rotating. The rotation of the motor 37 is

transmitted to the bottle 20 via the gear 55 and gear link 38,

thereby causing the bottle 20 to rotate. The spiral guide

25 groove 27 formed' in the inner periphery of the bottle 20



a hole 29a in the end wall thereof. The lid 25 having the lug 26 is

renovably received in the hole 29a of the cap 29. 1 0

5C each shows a nodification of the lid 25 shown in FIG 3B or 5A I
| i kely that an inexperienced person intends to renove the Iid 25 of a new
toner ‘bottle 2 O by nipping the lug 26 of the lid 25 wi thout using the
coll et chuck 30. This is apt to cause a fresh toner fromfalling from 15
the bottle 20.
each provided :with an annular obstruction 26a or pin-like obstruct
26b around
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dropped from the bottle 20 is received by the toner receiving
portion 16a of the hopper 16 via the opening 49 of the stop
cover 48. Then, the screw conveyor 18 conveys the toner
from the toner receiving portion 16a to the hopper 16 deeper
into the copier. This operation is continued until the toner
concentration in the developing unit increases to a
predefermined value, i.e., until the toner supply roller 19
stops rotating.  Alternatively, the bottle 20 may be rotated at
an adequate time when the toner in the hopper 16 decreases.
As shown in FIGS. 12A and 12B, a projection 73 may be
provided on the toner bottle 20 at a position where it can face
a part of the locking member 52 of the above-described

positioning mechanism. Then, when the bottle 20 is rotated,

- the projection 73 contacts a part of the locking member 52

and raises the free end of the member 52 against the action

. of the. spring 53, FIG. 7, but only to such a degree that the

member 52 is not fully released from the ring 54.
Subsequently, as the projection 73 moves away from the
locking member 52, the member 52 1is restored and hits
against the outer periphery of the bottle 20, causing the wall
of the bottle 20 to vibrate. This is° successful in increasing
the fluidity of the toner in the bottle 20 and, therefore,

causing a greater quantity of toner to flow out of the bottle

pi ece
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-19- piece 151 and slightly greater in dianmeter than the lug 26 of the lid
25. ‘A nunber of slits 151b extend radially fromthe edge of the hole 15 |a.
As shown in FIG 5E, when the cover 150 is fitted on the lid 25, only the

tip of the lug 25 is 5 vi si bl e. This prevents even an
| nexperienced person frommstaking the tip of the lug 25 for a nenber
for removing the |lid 25. The toner supply wunit 17 wll be described

nore specifically. FIG 6 shows the unit 2% held in the position B 10
while FIGS. 7 and 8 shows it including sonme nodified parts. The unit 17 is
so constructed as to hold the bottle 20 and rotate it in synchronism wth
the rotation of the toner supply roller 19. As a result, a fresh
toner is sequentially supplenented to the toner receiving portion 1 6a of
t he hopper

20 via the mouth portion 23. In addition, a minimum of toner
is caused to adhere to the inner periphery of the bottle 20.

In FIGS. 12A and 12B, the particular configuration of the

bottle 20 around the mouth portion 23 promotes the efficient
5 discharge of the toner from the bottle 20, as will be
described in detail later.

To remove the bottle 20 from the bottle holder 21 for
replacemént or similar purpose, the bottle holder 21 is moved
from the position B to the position A. While the bottle holder

10 21 is in movement, the cam device 40 guides the roller 70
| with the first surface thereof such that the collet chuck 30
carrying the lid 25 therewith moves toward the mouth portion
23 of the bottle 20. Consequently, the flange 66 of the core
39 abuts against the edge of the collar 24 of the bottle 20 via
15 the flange 65 of the lid 25. Even after the movement of the
core’ 39 has been Trestricted by the collar 24, the cam device
40 guides the roller 70 with the second surface thereof to
continuously move the chuck 30 until the larger diameter
portion 63 of the chuck 30 has been released from the core
20 39. As a result, the chucking portion 33 is opened due to the |
restoring force of the chuck 30, releasing the lug 26 of the lid
25. By the procedure described so far, the lid 25 is inserted
.into the collar 24 of the toner bottle 20, thereby sealing the
mouth portion 23. When the bottle holder 21 is fully brought

25 to the position A, the chucking portion 33 of the chuck 30 is



15 1 6a via the nouth portion 23 of the bottle 20. As shown in FIG 6,
the.foner receiving portion 1 6a is inplenented as a top-open trough and
extends to the front froma side wall of the hopper 16 | ocated at the
operating side. A shaft 34 extends fromthe inside of the hopper 16 and 2
0 ext ends throughout the center of the trough 16a. A spiral nenber,
or toner feed plate, 35 is affixed to the shaft 34 for conveying the toner
dropped fromthe nmouth portion 23 of the Bqjtle 20 to the hopper 16. The
shaft 34 and spiral nmenber 35 constitute the previously nentioned screw
conveyor 18, 2 5 FIG 2. The bottle holder 21 is rotatably supported
by the -20- front wall of the copier and capable of holding the bottle
20 in a substantially horizontal position. A | ocking nechanism 36
positions the bottle 20 on the bottle holder 21 in the axial

open over a distance greater than the maximum diameter D, of

the lug 26 of the lid 25, as shown in FIGS. 9A, 11A and 11B.
Subsequently, when the bottle holder 21 is held in the
position A, the locking member 52 of the locking mechanism
5 36 is manually pulled up away from the bottle 20 against the
action -of the spring 53 until the member 52 has been released
from the ring 54 of the bottle 20. Then, the bottle 20 is
pulled out from the stop cover 48 and taken out from the
bottle holder 21.
10 The locking member 52 is constantly biased toward the
bottle 20 by the spring 53. Hence, when the locking member
52 being manually pﬁlled up, as mentioned above, is released,
the free end thereof will drop and again mates with the ring
54 of the bottle 20. Therefore, it is necessary to maintain
15 the free end of the locking member 52 in the lifted position in
the event- when the bottle 20 should be pulled out. To meet
this requisite, the bottle 20 should  preferably be
automatically displaced when the locking member 52 is lifted
away from the bottle 20. FIG. 13 shows a spe'ciﬁc
20 implementation in which the spring 51 forces out the toner
bottle 20 via the core 39 when the bottle 20 is released from
the locking mechanism 36. As shown, the height of the collar
24, as well as other factors, is selected such that when the
bottle 20 is positioned by the locking mechanism 36, the edge

25 of the collar 24 protrudes a predetermined quantity S from



direction of the bottle 20. A notor 37 causes the bottle 20 5 set on
the bottle holder 21 to rotate about the axis thereof. An annul ar gear |ink
38 transmts the rotation of the notor 37 to the bottle 20. The previously
stated collet chuck 30 chucks the lid 25 of the bottle 20 held on the
bottle holder 2 1. A core 39 is slidably coupled over the collet chuck 30.

A cam 10 devi ce 40 noves the collet chuck 30 toward and away fromthe
bottle 20. As shown in FIGS. 7 and 8, the3bbttle holder 21 is nounted on a
novabl @ bracket 41. A stationary bracket 42 is affixed to the front wall

of the copier and has a lower pin 43 1 5 and an upper pin 44, FIG 6,

st udded t hereon. The novabl e bracket 41 is rotatably supported by the
| ower pin 43 and rotatably retained by the upper pin 44. Therefore, the
bracket 41 is rotatable about a substantially vertical axis extending

t hrough the uppetheastdpl ¢arer $8ns b thisl denfiguratippwmati the| @omeny wheg, t he
stationary bracket 42 is rotatably . supported Db stays 45 fgstened to
the front wall b‘}lesé‘P‘éﬂsgamm@féii%e fied tayay from the ring 54 of the

bottle 20, the core 39 is moved by the spring 51 until the
flange 66 thereof hits against the gear link 38. As a result,

5 the bottle 20 is forced out by the predetermined quantity S.
Assume that in the initial state of movement of the core
39 and before the lug 26 of the lid 25 has been fully released
from the chucking portion 33 of the collet chuck 30, the core
39 has engaged with the larger diameter portion 63 of the
10 chuck 30 and squeezed the chucking portion 33. Then, the lid
25 is continuously held by the chuck 30, i.e, fhe mouth
portion 23 of the bottle 20 is open even when the bottle 20 is .
pulled out. As a result, the toner deposited on the inner
surface of the mouth portion 23 is apt to fall and smear the
15 hands an cloths. Moreover, when the chucking portion 33 is so
squeezed, it is likely that when a new toner bottle 20 is set,

the lug 25 of its lid 25 cannot enter the chucking po.rtion 33.
In the light of this, the above-mentioned quantity S
~ should preferably be selected such that even after the flange
20 66 of the core 39 has abutted against the gear link 38, the
core 39 does not contact the larger diameter portion 6 of the
chuck 30, thereby maintaining the chucking portion 33 open.
Specifically, the gear link' 38 should preferably be positioned
such that when the bottle 20 is released from the locking

25 mechanism 36, the core 39 abuts against the gear link 38



front wall by screws 46. The bottle hol der 21 further

includes a lid-like

seat "4 7 for covering the end of the nouth portion 23 of the bottle 20. 2 5

A cylindrical stop cover 48 is disposed in the seat 47 to cover -21- the
mouth portion 23 of the bottle 20 in an air-tight condition. The
stop cover 48 has a link receiving portion rotatably accomodating

the gear |link
core 39. The
di aneter than t

for letting the

38, and a core receiving portion acconmodating the
h

core 5 recei vi ng porti:i)

as a slightly great inside

h e mouth portion 23 of the bottle 20. The core receiving
portion is fornmed with an opening 49, FIG 6, in the bottomwall thereof

toner to fall, and a hole and a boss 50 on the end wall

t hereof for slidably supporting the collet 10 chuck 30. An auger - |
spring 51 is alsg cconmodated in

10

15

20

efore it engages with the larger diameter portion 63 of the
chuck 30. While the gear link 38 is used to restrict the
movement of the core 39, it may be replaced —with an
exclusive member for restriction.

At the position A, the empty bottle 20 is replaced with
a new bottle 20. Specifically, a new bottle 20 is filled with -a
fresh toner and has the mouth portion 23 thereof sealed by a
seal 25. The new bottle 20 is mounted to the bottle holder 21
with the head portion thereof facing the stop cover 48. Then,
the head portion of the bottle 20 is inserted into the stop
cover 48. At this instant, the locking member 52 of the
locking mechanism 36 catches the ring 54 of the bottle 20
being moved into the stop cover 48. ' As a result, the toner
bottle 20 is positioned on the bottle holder 21. In the
illustrative embodiment, while the bottle 20 is moved deeper
into the stop cover 48, the free end of the locking member 52
runs onto the slant 54b of the ring 54. This, coupled with the
fact that the ring 54 raises the inclined surface of the
member 52, makes it needless to lift the locking member 52
manually.

The core 39 is held in a position where it does not
contact .the larger diameter portion 63 of the chuck 30 in the
stop cover 48, as stated earlier. Hence, the chucking portion

33 of the chuck 30 is left open. It follows that the lug 26 of

i ke



the core receiving portion to constantly bias the core 3 9 toward the

bottle 20. The core 39 shown in FIG 7 is a nodification and has an
advant age which wll be described later. In FIG 7, the reference nuneral
48a designates a link 1 5 stop for stopping an annular link formed at

the edge of the open end that faces the bottle 20. The | ocki ng mechani sm 36
descri bed above positions the bottle 20 in the axial direction of the
bottle 20. The nechani sm 36 has a | ocki$hd menber 52 and a spring 53
acting'2 0 on the |ocking nmenber 52. The locking nenber 52 is
rotatably supported at the base end thereof by a nenber included in the
bottl e hol der 21, e.g., the stop cover 48 shown in FIGS. 6 and 7. The free
end of the | ocking nenber 52 is so shaped as to mate with an engagi ng
portion, i.e., a projection 2 5 or recess forned in the outer perifhery
of the bottle 20the Thid 25 can be moved into the chucking portion 3
smoothly.
Assume an arrangement wherein when the bottle 20 is
forced out by the core 39, as stated previously, the chucking
5 portion 33 of the chuck 30 is closed after the lug 26 of the lid
25 has been released from the chucking portion 33. In such a
case, the lid 25 should preferably be configured such that the
flange 65 thereof is protruded sufficiently more than the lug
26. Then, when a new bottle 20 is inserted into the stop
10 cover 48, the edge of the color 24 pushes the flange 66 of the
core 39 via such a flange 65 of the lid to release the core 39
from the larger diameter portion 63 of the chuck 30, thereby
opening the chucking portion 33. In this condition, the lug 26
of the lid 25 enters the chucking portion 33 which is open
15 then.
Thereafter, the bottle holder 21 is moved from the_,
position A to the position B. At this instant, the cam - device
40 guides the roller 70 with the first cam surface thereof
such that the chuck 30 carrying the lid 25 therewith moves
20 away from the mouth portion 23 of the bottle 20. In the
initial stage of movement, the chuck 30 has the larger
diameter portion 63 thereof brought into engagement with the
core 39 and has the chucking portion 33 squeezed thereby. As
a result, the chucking portion 33 chucks the lug 26 of the lid

25 25. Even after this, the core 39 and larger diameter portion



- 22 - spring 53 constantly biases the | ocking nenber 52 toward the outer
peri phery of the bottle 20. In the configuration shown in FIG 6, the
engagi ng portion of the bottle 20 is inplenmented as a ring 54 having a
right-angled triangular 5 cross-section defined by a substantially
vertical contact surface 54a and a slant 54b extending fromthe surface
54a toward the nouth portion 23. The co ct surface 54a may be overhung
in such a manner as to incline toward th ?éhr end of the bottle 20. 1 0
As shown in FIG 6 or 8, the nmotor 37 for driving the bottle 20 may be
nmount ed on the novabl e bracket 41 together with a gear 55. Alternatively,
the notor 37 may be affixed to the copier body at a position where it can
be engaged with the gear link 38 when the bottle holder 21 is brought
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that the chucking portion 33 holds the lid 25 continuously.
Consequently, the lid 25 is removed ffom the mouth —portion
23 to thereby unseal it. In this way, the bottle holder 21 is

5 fully moved to the position B, as shown in FIGS. 6, 10A and
10B. In the position B, a fresh toner is sequentially
supplemented from the bottle 20 while the bottle 20 is in
rotation.

As stated above, with the toner supply unit 17 of the

10 embodiment, it is possible to replace the bottle 20 simply by
moving the bottle holder 21 and then replacing the bottle 20.
At this instant, the tomer is prevented from leaking from the
mouth portion 23 of the bottle 20.

As shown in FIG. 13B, the flange 65 of the lid 25 should

15 preferably be provided with an outside diameter d, which is

smaller than the outside diameter d, of the collar 24.

Otherwise, when the bottle 20 is moved into and out of the
stop cover 38, the flange 65 is apt to contact the seal 59
fitted on the inner periphery of the siop cover 38, causing the
20 lid 25 to be removed. Further, as shown in FIG. 13C, the cap
29 is fitted on the bottle 20 over the lid 25. The cap 29
prevents the lid 25 from being accidentally removed from the
bottle 20 when the -bottle 20 is transported, particularly on
highland or by aircraft. In addition, since the cap 29 protects

25 the lid 25, it is not necessary for the lid 25 to be rigidly



provided with an inside dianeter greater than the outside dianeter of the
bottle 20. A hole is formed in the end wall of 2 0 the gear 1ink 38 to
allow the collar 24 of the bottle 20 to extend therethrough. As shown in
FIG .6, the above-nentioned end wall of the gear link 38 is provided wth,
for exanple, a plurality of radially extending ribs (referred to as link
ribs hereinafter) 58 capable of mating witdhsribs (referred to as - 23 -
bottle ribs hereinafter) 57 provided on the bottle 20 (see FIG 34D). In
the specific arrangenent shown in FIG 6, the stop cover 48 is forned
with an opening in the lower. portion 5 thereof to allow the gear 55
of the notor 37 to mesh with the gear teeth 56 of the gear link 38. An
annul ar seal 59 1is fitted around the hole of the previously nentioned end

wall to seal coupled with the collar 24, reducing the force required of the
automatic lid attaching and detaching mechanism.

A modified form of the core 39 shown in FIG. 7 will be

described with reference to FIGS. 14A-14E. As shown in FIG.

5 14A, the core 39 'has a cylindrical drum portion 74 having a

diameter slightly smaller than the inside diameter of the stop

cover 48. Flanges are provided on the circumferential surface

of the drum portion 74 to form a plurality of annular

recesses. Annular seal members 75, FIGS. 14B and 14C, are

10 fitted in the individual annular recesses of the drum portion

74 and arranged side by side in the axial direction of the drum

portion 74. The seal members 75 seal the gap between the

outer periphery of the core 39 and the inner peﬁphery of the

stop cover 48. As shown in FIG. 14B, each seal member 75

15 may be implemented as ‘an elongate member having an

adhesive layer 75a and having opposite ends thereof abutted

against each other. Alternatively, as shown in FIG. 14C, the

seal member 75 may be implemented as a ring and adhered to

the drum portion 74. Preferably, the seal members 75 having

20 the configuration shown in FIG. 14B should be positioned such

that their portions where opposite ends are abutted are

~deviated in the axial direction of the core 39. Also, the

annular seal member 75 .shown in FIG. 14C should preferably

be constituted by an elastic member 75b enriched in

25 elasticity mainly in the circumferential direction, e.g., a non-



the gap between the outer periphery of the collar 24 of t h e bottle 20 and
the stop cover 48, thereby preventing the toner 1 0 com ng out of the
nmout h portion 23 from depositing on, for exanple, the outer periphery of
the bottle 20. At the s ame tine, the seal 59 cleans the outer periphery
of the collar 24 when the bottle 20 is replaced with a new toner bottle.
The seal 59 is so bent as to be convex tomard the collet chuck 30, 1 5

so that the bottle 20 can be set with ease? ®There are also shown in FIG 7
a seal " 60 nmade of sponge or similar soft material and adhered to the end of
the gear link 38, a flexible thin seal (e.g. 0.188 mmthick) 61 adhered to
the sanme end over the seal 60, and a shutter 107 for 2 O closing the
opening which is fornmed in the seat 47 of t h e bottle holder 21 for

letting the toner t h 7 is held i
positi on where arf‘r)%‘ﬁgrﬁlﬁﬁlcf o‘?‘?f’é’el @H@réf‘n eq?eséiscauﬁt’éﬁ;djlgf :ﬁ?‘ﬂg ‘gp:?ﬁi % Cof
the seat 47. In etlas%lcevgoay of | ntgnae%ﬁ:heg erXfagﬁglw :HBYuy " 9% ale the

shutter _
direction of thickness, e.g., a foam elastic body.

The core 39 shown in FIG. 14A is formed with a boss 77

5 at the end thereof which abuts against the flange 65 of the lid

25. A hole for the collet chuck 30 to extend is formed

throughout the core 39 in the boss 77. The boss 77 also

serves to position a flat annular end seal 78 shown in FIG.

14D or 14E when the seal 78 is fitted on the end of the flange

10 by adhesion. The end seal 78 may be implemented by a single

material, as shown in FIG. 14D, or by a plurality of annular

elements adhered to each other. It is preferable that at least _

the front end 78a of the end seal 78 be constituted by silicone

resin, fluorine resin or similar resin having, for example,

15 small surface energy, so that the toner may not deposit
thereon easily.

A reference will be made to FIGS. 15-18 for describing
an improved im'plementation for reducing the force to be
manually exerted on the bottle holder 21. Assume that the

20 toner is deposited on the inner periphery of the collar 24 of
the bottle 20 and the portion of the lid 25 contacting it.
Then, the force necessary for the lid ‘25 to be inserted intd
and removed from the mouth portion 23 of the bottle 20 is
increased. As a result, the force necessary for the bottle

25 holder 21 to be pushed from the position A to the position B



-24- 107 by holding a thumb piece 108 in order to close the opening of the
seat. 47. As shown in FIG 7, the collet chuck 30 is formed w'th a plurality
of slits 62 to have the chucking portion 33 thereof 5 squeezed by an
external force. In the illustrative enbodi nent, as shown in FIG
9A, in an unstressed position, the chucking portion 33 is open over a
distance Derr] greater than the the maximum dianeter d[err] of the tip
of the lug 26 of the lid 25. The chuck 3@Wrﬁcludes a larger dianeter
portioh 1 0 63 adj oi ni ng the chucking portion 33, and a smaller dianeter
portion 64 followng the larger dianmeter portion 63. In an unstressed
position, the larger dianeter portion 63 has an outside dianeter
greater than the outside dianmeter Derr] of the snmaller dianmeter portion

64. 15 (-[:glexsi%gr %he3 9lid ifS rr%d%eUprem%fveg ﬁ]colrr(;:1 Be nelsguthcigal%)lo%ior%f
and the force necessary for it to be pulled from the position B
to the position A (causiﬂg the lid 25 to be inserted '. into the
mouth portion 23) are increased.

5 The pushing force and pulling force mentioned above
were measured with three .different types of toner supply
units 17 (referred to as types 1 to 3 hereinafter) different in
the shape of the collet chuck 30 and that of the core 39, and
with toner bottles 20 having various mouth diameters. A

10 toner was deposited on, for example, the inner periphery of
the collars 24 of such bottles 20. FIG. 15 is indicative of the
results of measurement. In FIG. 15, the abscissa and the
ordinate indicate respectively the diameter of the mouth -
portion 23 of the bottle 20 and the force needed to move the

15 bottle holder 21. The graph includes dash-and-dot lines
representative of the results of measurement. Among them, a
dash-and-dot line marked with arrows and a dash-and-dot
line marked with dotsl are associated with types 1 and 2,
respectively; a dash-and-dot line marked with crosses is

290 associated with type 3. The pushing forces measured with
the type 1 are distributed in a region A, -indicated by a brace,
while the pulling forces also measured with the type 1 are
distributed in a region B,. The pushing forces -measured with

the type 2 are distributed in a region A, while the pulling

25 forces measured with the type 2 are distributed - in a region



abutting against a flange 65 provided on the lid 25 and a cylindrical
slider 67 on and al ong which the chuck 30 is slidable. The slider 67 has
an inside dianmeter D3 greater than the outside dianmeter D2 of the snaller

di anmeter portion 64 of 2 0 the chuck 30 and smaller than the outside
di aneter of the larger dianeter portion 63 when the portion 63 is n ot
stressed. In this configuration, when the,gore 39 is brought to the |arger
di aneter portion 63 of the chuck 30, the foPner runs onto the latter to
reduce” the opening of the chucking 2 5 portion 33, as indicated by a
dash-and-dots line in FIG 9B. - 25 - The resulting opening D [err] of

the chucking portion 33 is selected to be at |east snmaller than the nmaxi num
dianeter d[err] of the lug 26 and, preferably, equal to the dianeter d[err]

of t h e root of Btzhe lﬂﬁh&pgh distributions measured with the type 3 are not
shown in the graph, the pushing forces measured lie in the
regions A, and A, while the pulling forces lie in the regions
B, and B, and below them. Defective insertion occurred in a
5 region C indicated by hatching (enclosed by a horizontal line
'representé.tive of a force of 2200 g and an inclined line

representative of the upper limit of the region A,).
As FIG. 15 indicates, the required pushing force is
greater than the required pulling force and should be, for
10 example, greater than 2 kg.  Further, when the pulling force
exceeds, for example, 2.2 kg due to the diameter of the mouth
portion 23 and the configuration of the collet chuck 30 and

core 39, the lid 25 is inserted defectively.

FIG. 16 is a fragmentary view of an improved mechanism
15 which causes, when the lid 25 is attached to or detached from
the mouth portion 23 of the bottle 20, the lid 25 to rotate
about the axis thereof. As a result, the lid 25 is attached to
and detached from the mouth portion 23 smoothly, reducing
the pushing force and pulling force. To cause the lid 25 to
20 rotate about the axis thereof, the boss 50 of the stop cover
48, in which the chuck 30 slides, is formed with a cam slit 79
for causing the chuck 30 to rotate while moving toward and
away from the bottle 20. A pin 80 is studded on the chuck

shaft 69 of the chuck 30 and movably received in the cam slit

25 79.



5 The cam device 40 shown in FIG 6 is constructed a s foll ows.

When: the bottle
position A, the
Al so, . when the

position B, the
20. In the illu
menber 68 and a
The chuck shaft

hol der 21 is noved from the position B to the
cam devi ce 40 noves the chuck 30 away from the bottle
bottle holder 21 is noved fromthe position Ato the
10 cam device 40 noves the chuck 30 toward the bo
strative enbodi nent, the cam device 40 has a flat ¢ a
roller 70 which is rotatab?? mount ed on a chuck shaft
69 is affixed to the rear end-of the chuck 30. 1 5

As shown in FIGS. 10A and 10B, the cam nenber 68 has a first surface

for guiding the
rotation Z of th
guiding it from
FIG 10B 2 0

the position Bt
such that the ch

10

15

20

roller 70 from the side adjoining the center of
e bottle holder 21 is |ocated, and a second surface 72

speci FIOST A viéh Thastrspoad o1 da0%1 1A padeddby
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wherein the bottle holder 21 is located at the position B. FIG.
10C is an enlarged view of the mechanism, as seen in the
direction indicated by an arrow A in FIG. 17B. FIG. 17D is an
enlarged _view of the mechanism, as seen in the direction
indicated by an arrow B in FIG. 17B. As shown, the pin 80 is
positioned in- the outermost portion of the cam slit 79 formed
in the circumferential lowermost portion of the boss 50,
which is indicated by a dash-and-dot line L; in FIG. 17C. The
innermost end of the cam slit 79 assumes a position indicated
by a dash-and-dot line L,, FIG. 10C, which is deviated a
predetermined angle «, e.g., 90 degrees from the position L,.
While the pin. 80 moves from the outermost | portion to the
innermost portion of the cam slit 79, as indicated by a dash-
and-dots line C in FIG. 17C, the slit 79 causes the pin 80 to
rotate the predetermined angle o about the axis of the boss
50, as indicated by FIG. 17D. FIGS. iSA and 18B correspond to
FIGS. 11A and 11B, respectively, and show the mechanism in
the condition wherein the bottle holder 21 is located at the
position A. FIG. 18C is an enlarged view as seen in the
direction indicated by an arrow A in FIG. 18G. FIG. 18D is an
énlarged view as seen in the direction indicated by an arrow B

in FIG. 18B.
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by the spring 51 via the core 39, which is engaged with the | arger dianeter
portion 63 of the chuck 30, noves away from2 5 the bottle 20. Wen the
bottle holder 21 is noved from the - 26 - position Ato the position B,
the first surface 71 guides the roller 70 such that the chuck 30 biased by
the spring 51 noves toward the bottle 20. As shown in FIG 1 B
specifically, just before the 5 nove t of the bottle holder 21 from
the position A to the position B conpletes, the core 39 abuts against the
edge of the collar 24 of the bottle 20 positioned by the | ocking mechani sm
36. As aresult, the core 39 is released from the |arger dianeter portion
63 of the chuck 30, preventing the 10 force of the spring 51 from acting
on the chuck 30. From this instant to the instant when the novenent of

the bottle hol der In operation, when the bottle holder 21 is moved from
the position B toward the position A, the chuck shaft 69 of
the chuck 30 moves toward the toner bottle 20 whilé sliding
within the boss 50 of the stop cover 48. At the same time,

5 the pin 80 rotates the predetermined angle « about the axis of
the boss 50 of the stop cover 48 by being guided by the cam
slit 79, as indicated by the line C in FIG. 17C. As a result, the
lid 25 held by the chuck 30 is sequentially inserted into the
collar 24 of the bottle 20 while rotating about the axis of the

10 boss 50.

' Conversely, when the bottle holder 21 is moved from the
position A toward the position B, the chuck shaft 69 moves
away from the bottle 20 while sliding within the boss 50 of
the stop cover 48. At this instant, the pin 80 rotates the

15 angle o about the axis of the boss 50 in the opposite direction
by being guided by the cam slit 79. Consequently, the lid 25
held by the chuck 30 is removed from the collar 24- of the
bottle 20 while rotating about the axis of the boss 50.

As stated above, the lid 25 is inserted and removed from

20 the mouth portion 23 of the bottle 20 while rotating about the
axis of the boss 50 of the stop cover 48. This promotes
smooth insertion and removal of the lid 25 from the mouth
portion 23 and, therefore, reduces the required forces for
pushing and pulling - the bottle holder 21, compared to the case

25 wherein the lid 25 does not rotate.



21 to the position B conpletes, the second surface 72 of the cam menmber 68
guides the roller 70 such that the 30 approaches the bottle 20. 1 5

The cam device 40 is located in the vicinity of the axis of rotation of
"the bottle holder 21, as stated -above. Hence, when the person intending
to replace the bottle 20 pulls or pushes the bottle hol der 21 between the
positions A° and B, the point of the holder 21 where the resulting force
acts and 2 0 the center of rotation Z4 mr-e spaced apart a greater

di stante than the engagi ng point of the cam 71 or 72 and roller 70 and the
center of rotation Z. This allows the bottle holder 21 to be nove by a
relatively small force, based on |everage. In the above construction,

while an ordinary copying 2 5 operation is under way, the toner
supply wunit 17 has the - 27 -

Another improved mechanism for reducing the forces
necessary for the botﬂe_ holder 21 to be pushed aqd pulled
will be described with reference to FIGS. 19A-19D. FIGS. 19A
and 19B show a specific configuration of the lid 25 which

5 promotes easy attachment and detachment of the lid 25 to the
mouth portion 23 of the toner bottle 20. As shown, the lid 25
has an annular wall portion 81 which contacts the inner
periphery of the collar 24, a bottom wall portion 82, and an
inclined - wall portion 83 connecting the twé wall portions 81

10 and 82. The wall portion 83 is inclined a predetermined
angle, preferably less ‘than 45 degrees. The bottom wall
portion 82 has a diameter smaller than the outside diameter
of the annular wall 81,

Preferably, the inclined wall 83 has a thickness ¢

15 smaller than the thickness T of the bottom wall 82, e.g., one
half of the thickness T (¢ = 1/2 -+ T). As a result, when the
collet chuck 30 inserts the lid 25 into the mouth portion 23,
the forces f; and f, (see FIG. 19C) . necessary for the
circumferential wall of the lid 25 to press the collar 24 are

20 reduced, compared to a case wherein_ the thicknesses ¢ and T
are equal. Also, when the chuck 30 pulls out the lid 25 from
the mouth 23, the forces f, and f'; (see FIG. 19C) exerted by
the collar 24 on the circumferential wall of the lid 25 are

reduced. This prevents the lid 25 from being inserted in or



bottl e holder 21 thereof located at the poéition B. To position the bottle
hol der 21 at the position B, it is preferable that a |ocking nmechani sm
e.g., one using a nmagnet be provided on the front wall of the copier and
bottle holder 21. As shown in 5 FIG 6, in the position B, the bottle
20 set- on the bottle holder 21 is positioned with the ring 54 thereof
abutted against the end of the | ocking nenber 52 of the | ocking nmechanism
36. | nthis condition, the-bottle ribs 54 2f- the bottle 20 are engaged
with the link ribs 58 of the gear link 38. As shown in FIGS. 10 10A
and 10B, the collet chuck 30 assunes a position renotest from the bottle
20. In this position, the core 39 biased by the spring 51 is positioned at
the larger diameter portion 63 of the chuck 30 to squeeze the chucking
portion 33. As a result, the chucking portion 33 unseals the nouth portion
23 of the 1 5 piibed | eut2@ront htieki mputthepontipn2623 i defectively 2due ®hetheoner
receiving portion 16a, FIG 6, of the hopper 16 is disposed bel ow the
openi ng 49 of thdeforomtiaverthesofass the toner concentration in the
developing u nit L ' )
If desired, the surface of the bottom wall portion 82 of

the lid 25 that contacts the toner may be provided with

5 undulations. Then, although the toner may have aggregated
during storage, it can start being discharged easily when the
lid 25 is removed. The undulations may be implemented by
wavy ribs formed on the above-mentioned surface of the
bottom wall portion 82.

10 Further, as shown in FIG. 19D, the outer surface of the
annular wall portion 81 may be provided with a saw-toothed
portion 84. When the lid 25 is inserted into the mouth portion
23, the saw-toothed portion 84 will scrape off the toner
deposited on the inner periphery of the collar 24 of the bottle

15 20 and drive it into the bottle 20. As a result, the force
necessary for the lid 25 to be inserted into the collar 24 is
maintained constant. . This eliminates an occurrence that the
force necessary for the lid 25 to be into the mouth portion 23
is increased by 1.5 times due to the toner deposited on the

20 inner surface of the collar 24. For example, a chuck 30 and
lid 25 combination could be selected which reduced, when the
mouth portion 23 had a diameter of 39. 90 mm, the force for
pulling the lid 25 to 950 g at maximum when the toner was
not deposited and to 1570 g at maximum even when the toner

25 was deposited.  Also, such a combination reduced the force



decreases due

to repeated developnent, the toner supply 2 0

roller 19 starts rotating in response to the output signal of a toner
concentration sensor, not shown. At the sane tinme, the notor 37 starts
rotating. The rotation of the notor 37 is transmtted to the bottle
via thé gear 55 and gear link 38, thereby causing the bottle 20 to

r ot at e. The

spiral guide 2 5 groove 27 forned in the inner

periphery of the bottle 20 - 28 - sdgdentially drives the toner
toward the nmouth portion 23 o f the bottle 20 until it falls from the

portion 23.

receiving portion 16a of the hopper

cover 48. Then, the screw conveyor 18 conveys the toner fromthe
toner receiving portion 16a to the hopper 16 deeper into the copier.
operation is conm¢ogssatyufari the Hid 25terbe inserted to 1370 g at maximum

10

15

20

25

when the toner was not deposited and to 1770 g at maximum

when the toner was deposited.

Referring to FIGS. 20A-24C, a specific configuration of
a part of the bottle 20 adjacent the moufh portion 23 will be
described which allows the toner to be discharged in a
desirable manner. In the figures, the bottle ribs 57 to receive
a rotating force from the ring are.not shown (see. PIGS. 34A
and 34B).

Briefly, the bottle 20 shown in the figures is configured
such that when the bottle 20 is set on the bottle holder 21 in
a substantially horizontal position with the mouth portion 23
oriented sideways, the toner existing in the lower portion of
the cylindrical body of the bottle 20 is raised to the mouth
portion 23 by the rotation of the bottle 20 and then
discharged via the mouth portion 23. As a result, the tonmer is
desirably driven out of the bottle 20 via the mouth portion 23
which has a smaller diameter than the cylindrical body of the
bottle 20. Specifically, the end or shoulder of the bottle 20,
where the mouth portion 23 is provided, has the inner
periphery thereof partly raised to the edge of the mouth
portion 23 to thereby form a portion 85 indicated by hatching.
The raised portion 85 moves the toner upward when the bottle
20 is in rotation, as will be described specifically later. As

shown in FIG. 21A, since the end wall and circumferential

20

The toner dropped fromthe bottle 20 is received by the toner
16 via the opening 49 of the stop 5

Thi s



concentration
pr edet er m ned
stops rotating.

in the devel oping unit increases to a
value, i.e., until the toner supply roller 19 1 0
Alternatively, the bottle 20 may be rotated at an

adequate time when the toner in the hopper 16 decreases. As shown in FIGS.

12A and 12B, a projection 73 may be provided on the toner bottle 20 at a

position where
above-descri bed
rotated, the pr

it can face a part of the | ocking nmenber 52 of the

15 posi tioni ng nmechanidsén- Then, when the bottle 20
ojection 73 contacts a part of the | ocking nenber 52 and

i's

raises the free end of the nenber 52 against the action of the spring 53, |

FIG 7, but onl
rel eased from
73 noves away
restored and

the wall of the
the fluidity

causing a great

10

15

20

25

y to such a degree that the nenber 52 is not fully

the ring 54. 2 0 Subsequently, as the projection

from the lockin nmenber 52, the nenber 52 is

hival afaithestbattle 20t bavepcubstentiallyf tthe bsamé e thicknesssi ng

bottle 20 to vibrate. This is_ successful in increasing

othe; Hateraakrconfiguration pof tthe dottlend0d ditgetlyr gppears n
eEheq %%?éri E))ériginegyo g.ﬁro. t OFc];rl ?t\ll\{s ?‘ggso%f, tltrl] et eo ' ;[)tlh%r figures
(e.g. FIG. 20E), the reference numerals attached to the inner
periphery of the bottle 20 are also used to designate the
corresponding portions of the outer periphery.

Further, the bottle 20 has another raised portion 86
contiguous with the raised portion 85 in the circumferential
direction, as indicated by hatching different in direction from
the hatching indicative of the portion 86 in FIG. 21B.
Specifically as shown in FIG. 21A, the inner peripheral portion
of the circumferential wall contiguous with the raised
portion 85 in the circumferential direction is raised toward
the axis, or center line of rotation, L. of the bottle 20 over the
edge of the mouth portion 23. As shown in FIG. 20G, when the
bottle 20 is seen from the outside in the axial direction, i.e.,
along the center line L with the c.ap and lid thereof removed,
the raised portion 86 appears in the mouth portion 23.

Preferably, the contiguous raised po}tions 8 and 86
should be provided with a ramp surface configuration which
protrudes more toward the axis L .as the distance thereof
from the mouth portion 23 increases. Further, as shown in
FIG. 21D, it is preferable that the raised portions' 85 and 86
be provided with concavity which at least partly appears, in a

section containing the axis L, as a curve whose center of



- 29 - 20 via the nouth portion 23. In addition, a mninmm of toner is
caus€d to adhere to the inner periphery of the bottle 20. In FIGS. 12A and
12B, the particular configuration of the bottle 20 around the nouth portion
23 pronotes the efficient 5 di scharge of the toner from the bottle
20, ass wll be described in detail later. To renove the bottle 20 from
the bottle hol der 21 for replacenent or simlar purpose, the bottle hol der
21 is noved from the position Bto the-pdsition A° \Wiile the bottle

hol der * 10 21 is in novenment, the cam device 40 guides the roller 70
with the first surface thereof such that the collet chuck 30 carrying the
lid 25 therewith noves toward the nmouth portion 23 of the bottle 20.

Consequently, the flange 66 of the core 39 abuts agai nst the edge of the
collar 24 of the bottle 20 via . .
curvature C, is close to the axis L. FIG. 21D is a section along

line A4-A2 of FIG. 23C and representative of the raised
portion 85. FIG. 21 is ;1 fragmentary enlarged view ‘of FIG.
21A and a section along line Al-A3 of FIG. 23C. As shown in
5 FIG.21D, the raised portion 86 should preferably have the end
portion thereof provided with convexity appearing, in the
section containing the axis L, as a curve whose center of
curvature C, is remote from the axis L. The curve with the
center of curvature CZ allows the toner to be forced out to
10 the collar 24 smoothly. Moreover, it is preferable that the
raised portions 85 be contiguous with the spiral guide groove
27. Then, the tonef guided along the guide groove 27, which
has a constant width, to the vicinity of the mouth portion 23
will be continuously raised to the edge of the mouth portion
15 23 and t'hen guided to the raised portion 86.

FIG. 24A shows a preferred configuration of a wall a
forming the guide groove 27 of the bottle 20. As shown, thé
wall a includes a portion b for driving the tomer in the guiding
direction indicated by an arrow A (i.e. toward the mouth

20 portion 23). The portion b protrudes toward the axis of the
bottle 20 at an angle 01 substantially perpendicular to the
flat inner periphery of the bottle 20, e.g., 80 degrees to 90
degrees. The other portion ¢ of the wall a, which the toner

being conveyed gets over, protrudes toward the axis of the

25 bottle 20 at a small angle 62, e.g., less than 30 degrees,



15 the flange 65 of the lid 25. Even after the novenent of the core 39
has -been restricted by the collar 24, the cam device 40 guides the roller
70 with the second surface thereof to continuously nove the chuck 30 until
the larger dianmeter portion 63 of the chuck 30 has been rel eased fromthe
core 2 0 39. As aresult, the chucking portion 33 is opened due to the
restoring force of the chuck 30, releasi ngtﬁh_e lug 26 of the lid 25. By

S

t he procedure described so far, the lid 25 inserted into the collar 24

of the’toner bottle 20, thereby sealing the nouth portion 23. Wen the
bottle holder 21 is fully brought 25 to the position A the chucking
portion 33 of the chuck 30 is - 30 - open over a distance greater than
t he maxi num di aneter Derr] of the lug 26 of the lid 25, as shown in FIGS.

9A, 11A and 11B. pl%lfplsdswenltd y’de@f@é@ the %@tthggxlégé demd?lin s el dgﬁiﬂit{g h e
direction A. The wall ¢ with such a configuration causes the
toner to fall from the inner periphery thereof easily while the
bottle 21 is in rotation, thereby allowing a minimum of toner

5 to remain in the bottle 20.

How the raised portions 85 and 86 guide the toner will
be described with reference to FIGS. 22A-22D and 23A-23D.
FIGS. 22C and 23C are side elevations, as viewed from the
right, of the bottle 20 shown in front views in FIGS. 22A and

10 23A, respectively. FIGS. 22D and 23D are side elevations, as
viewed from the right, of the bottle 20 shown in front views
in FIGS. 22B and 23B, respectively. It is to be noted that FIGS.
22B and 23B show the bottle 20 in a position rotated 90
degrees from the position shown in FIGS. 22A and 23A. The

15 arrow K is indicative of the direction in which the bottle 20
is rotated by the toner supply unit 17.

In the condition shown in FIGS. 22A and 22C, the
maximum diameter portion of the shoulder is located at the
bottom in the wvertical direction. Hence, the guide groove 27

20 guides the toner to the bottom of the maximum diameter
portioh of the head portion of the bottle 20. As shown in
FIGS. 22B and 22D, when the bottle 20 is rotated 90 degrees
in the direction K, the boundary between the maximum
diameter portion of the shoulder and the raised portion 85 is

25 positioned at the bottom in the vertical direction; the toner



position A, the |ocking nmenber 52 of the | ocking nechanism5 36 is
manual |y pulled up away from the bottle 20 against the action of the
spring 53 until the menber 52 has been released from the ring 54 of the
bottl e 20. Then, the bottle .20 is pulled out fromthe stop cover 48 and
taken out fromthe bottle holder 21. 1 0 The | ocking nmenber 52 is
constantly biased toward the bottle 20 b .}he spring 53. Henhce, when the
| ocking menber 52 being manual ly pul |l ed Up, "as nenti oned above, is
" releaséd, the free end thereof will drop and again mates with the ring 54
of the bottle 20. Therefore, it is necessary to maintain 1 5 the free
end of the |locking nenber 52 in the lifted position in the event when the
bottle 20 should be pulled out. To nmeet this requisite, the bottl e
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further rotated 90 degrees in the direction K toward the

position of FIGS. 23A and 23C, the raised portion 85 raises

5 the tener to the edge of the mouth portion 23 as if it were a

spoon. When the bottle 20 is further rotated 90 degrees in

the direction K to around the posmon of FIGS. 23B and 23D,

the toner is partly transferred from the raised portion 85 to

the inclined raised portion 86. As a result, the toner is

10 guided by the raised portion 86 toward the outside of the

bottle 20 in the direction L and then discharged via the mouth
portion 23.

As best shown in FIG. 23C, the raised portion 85 itself

is provided with a spoon-like concave configuration. When

15 the bottle 20 has such a configuration adjacent the mouth

portion 23, the toner powder is prevented from dropping from

the mouth portion 23 in masses and raising a cloud in the

hopper 16. That is, the toner povyder is discharged little by

little from the bottle 20 in a loose state.  Moreover, hardly

20 any of the toner is left in the bottle 20. In addition, while the

bottle 20 is i‘n rotation, only a so-to-speak spoonful of toner

is scooped uh to the mouth portion 23. As a result, a constant

amount of toner is discharged from the mouth portion 23 at

all times.



t he | ocki ng mechani sm 36. As shown, the height of the collar 24, as well
as other factors, is selected such that when the bottle 20 is positioned by
t he | ocki ng nmechani sm 36, the edge 2 5 of the collar 24 protrudes a
predeterm ned quantity S from -31- the stop cover 48. In this
configuration, at the nonent when the | ocking menber 52 is lifted away from
the ring 54 of the bottle 20, the core 39 is noved by the spring 51 until
the flange 66 thereof hits against the geafslrnk 38. As aresult, 5 t he
bottle 20 is forced out by the predeterm ned quantity S. Assune that in the
initial state of novenent of the core 39 and before the lug 26 of the lid
25 has been fully released fromthe chucking portion 33 of the collet chuck
30, the core 39 has engaged with the larger dianeter portion 63 of the 1 0

chuck 30 and Squeezed&sheshg&lrjlcﬂ ngleorilontgg pa;gg of ra?sed p%rtlons 85

and 86 may be formed on the inner periphery of the shoulder

of the bottle 20. In this case, the toner will be discharged in

a quantity twice as great as the quantity available with a

5 singlé pair of raised portions 85 and 86 for the same quantity
of rotation of the bottle 20.

Further, as shown in FIG. 24C, the outer periphery of the

bottle 20 may additionally include a grip portion L, having a

diameter &, smaller than the diameter &, (greater than 100

10 mm) of the other portion. The outside diameter &, of the grip

portion L, should advantageously be 80 mm to 100 mm; the

length should advantageously be 80 mm to 100 mm. In FIG.

24C, the wall a forming the guide groove 27 ‘has the same

inner peripheral configuration as the configuration . shown in

i5 FIG. 24A. In FIG. 24C, the arrow a is indicative of the toner

being entrained by the inner periphery of the bottle 20 upward

due to the rotation of the bottle 21, while ihe arrow b 1is
indicative of the toner falling therealdng.

FIG. 25 is a "graph indicative of a relation between the

20 rotation spéed (number of rotations per minute) of the bottle

20 during toner suppiy and the amount of toner left in the

bottle 20 without being discharged. As shown, the amount of

toner left in the bottle 20 depends on the rotation speed. For

example, assuming that the allowable amount of toner to

25 remain in the bottle 20 is up to 50 g, it is preferable to



25 is.,continuously held by the chuck 30, i.e., the nmouth portion 23
of the bottle 20 is open even when the bottle 20 is pulled out. As a
result, the toner deposited on the inner surface of the nouth portion 23
is apt: to fall and snear the 1 5 hands an cloths. Mbreover, when the
chucki ng portion 33 is so squeezed, it is likely that when a new toner
bottle 20 is set, the lug 25 of its lid 25 gannot enter the chucking
portion 33. In t he light of this, the above-nentioned quantity S should
preferably be sel ected such that even after the flange 2 0 66 of the
core 39 has abutted against the gear link 38, the core 39-does not contact
the larger dianeter portion 6 of the chuck 30, thereby maintaining the
chucki ng portion 33 open. Specifically, the gear link 38 should preferably

be positioned SU?@ta&é‘aihé"hﬁ’&tlEhQObottth? %Qta'tﬁmgehsaﬁf&qu rofddn | Rekiag 2 5
mechani sm 36, the core 39 abuts against the gear

minute.  Of course, the adequate rotation speed of the bottle

20 for reducing the amount of remaining toner is determined

by, for example, the diameter of the mouth portion 23 and the

S confi'guration of the raised portions 85 and 86. In practice,

therefore, the adequate rotation speed 1is determined by

experiments beforehand, and the bottle 20 is rotated at such a
speed.

In the illustrative embodiment, the toner éupply unit 17

10 is constructed such that the collet chuck 30 retains the lug

26 of the 1lid 25 when the tip thereof is  squeezed.

Alternativeiy, as shown in FIG. 26A, the chuck 30 may cause

the tip thereof to abut against the inner periphery of the

annular wall of the lid 25 and retain the lid 25 when opened.

15 FIG. 26B shows a condition wherein the tip of such a chuck 30

has been squeezed to release the lid 25. In the chuck 30

shown in FIGS. 26A and 26B, the the slit has a rear. portion 87

which is broader than the front or tip porfion. A pin 88 is

studded in a predetermined position of, for example, the stop

20 cover 48. When the chuck 30 is moved relative to the pin 8 8

such that the pin 88 enters the narrower tip portion of the

slit, the slit, i.e., the tip portion thereof is opened. @ When the

chuck 30 is moved such that the pin 88 enters the rear portion

87 of the slit, the tip of the chuck 30 does not contact the lid

25 25. FIGS. 26A and 26B show respectively a position matching



-32- before it engages with the |arger dianmeter portion 63 of the chuck 30.
Wiile the gear link 38 is wused to restrict the novenment of the core
39, it my be replaced with an exclusive nmenber for restriction. 5

At the position A the enpty bottle 20 is replaced wit h a new bottle 20.
Specifically, a new bottle 20 is filled with a fresh toner and has the
nmout h portion 23 thereof sealed by a seal .. The new bottle 20 is nounted
to the pottle holder 21 with the head portion thereof facing the stop cover
48. Then, 1 0 the head portion of the bottle 20 is inserted into the
stop cover 48. At this instant, the [|ocking nenber 52 of the |ocking
mechani sm 36 catches the ring 54 of the bottle 20 being noved into the stop
cover 48. As a result, the toner bottle 20 is positioned on the

bottle holder 2the pokitiont IB of the botilé Usdlted i ¥E aparbadipobition WhadcRinghe
bottle 20 is noved deeper into the stop cover 48, the free end of the

| ocki ng member Sther positiont A t o thé asum&4b of the ring 54. This, coupled
thh the Referring to FIGS. 27-30, a modified form of the toner
supply unit 17 will be described. 1In the figures, the same or
5 similar constituents as or to the constituents of the previous
configuration are designated by the same reference numerals.
In the modification, the toner supply unit 17 is also
rotatable substantially 90 degrees between the positions A
and B in a substantfally horizontal plane about the center of
10 rotation Z, FIG. 1B. To rotatably support the bottle holder 21
about the center of rotation Z, the mechanism described
previously may also be used. Again, the toner supply unit 17
has the locking mechanism for positioning the bottle 20 on
the bottle holder 21, motor 37 for rotating the bottle 20, gear
15 link 38 for tranlsmitting the rotation of the motor 37 to the
bottle 20, collet chuck 30 for retaining the lid 25 of the
bottle 20, core 39 slidably mounted o.n the chuck 30, and cam

. device for mov’ihg the chuck 30 back and forth.
The modification differs from the previous embodiment,
20 as follows. To begin with, in the previous embodiment, the
cam device for moving the chuck 30 back and forth is located
adjacent the center of rotation Z of the bottle holder 21. By
contrast, in the modification, the cam device is located at a’
position comparatively remote from the center of rotation Z

25 in the longitudinal direction of the bottle holder 21.



fact t.hat the ring 54 raises the inclined surface of the nenber 52,
makes it needless to |ift the |ocking nenber 52 2 0 manual | y. The core
39 is held in a position where it does not contact the |arger dianeter
portion 63 of the chuck 30 in the stop cover 48, as stated earlier. Hence,
t he chucking portion 33 of the chuck 30 IS Ieft open. It follows that the
| ug 26 of -33- the lid 25 can ﬁ?Y into the chucking
portion, 33 snmoothly. Assume an arrangene wherein when the bottle 20 is
forced out by the core 39, as stated previously, the chucking 5 portion
33 of the chuck 30 is closed after the lug 26 of the lid 25 has been

rel eased from the chucking portion 33. 1In such a case, the lid 25 shoul d
preferably be configured such that the

Specifically, as shown in FIGS. 27 and 28, the cam device,
generally 93, has a cam member 97 affixed to the portion of a
copier .front wall 96 that will face the end of the bottle
holder 21 remote from the center of rotation Z when the
5 . holder 21 is held in the position B (referred to as movable end
hereinafter). In addition, the cam device 93 has a roller 95
mounted on the movable end of the bottle holder 21 and
provided with a flange. Specifically, the roller 95 s
rotatably mounted on a plate 94 which is in turn affixed to a
10 bracket 89. The bracket 89 is affixed to the bottle holder 21
or the movable bracket 41 in the vicinity of the rear end of
the bottle 20 (opposite to the end where the mouth portion 23
is positioned) in such a manner as to be movable toward and
away from the rear end of the bottle 20. The bracket 89 and
15 an arm member 99 fastened to the rear end of the chuck 30 by
a screw 98 are connected tqgéther by a shaft 100 extending in

the lengthwise direction of the bottle holder 21.
The cam member 97 is madé up of a pair of fence
members 97a and 97b facing each other. The fence members
20 97a and 97b guide the roller 95 from the side and support the
flange of the roller 95 from below the rollef 95. The fence
members 972 and 97b are configured such that the distance
from the center of rotation Z decreases with the decrease in
the distance to the front wall 96 decreases. As shown in FIG.

25 29B, the front end portion of the fence member 97a s



flange 65 thereof is protruded sufficiently nore than the |ug 26. Then,
whenr a new bottle 20 is inserted into the stop 10 cover 48, the edge
of the color 24 pushes the flange 66 of the core 39 via such a flange 65 of
the li.dd to release the core 39 fromthe |arger dianeter portion 63 of the
chuck 30, thereby opening the chucking portion 33. In this condition, the
lug 26 of the lid 25 enters the chucking portion 33 which is open 1 5
-then. Thereafter, the bottle holder 21 i§ ved fromthe position Ato the
position B. At this instant, the cam device 40 guides the roller 70 with
‘'the first cam surface thereof such that the chuck 30 carrying the lid 25
‘therewith noves 2 0 away from the nouth portion 23 of the bottle 20.
In the initial stage of novenent, the chuck 30 has the Ilarger

e e ot oA SSln BBl SRS Y, 1, e

has the chucki ng portion resul t, the c

portion 33 chuckgst r@a(# ggntg %ntﬁ?tl?%%i 9t 2smoothl§®- jusEVBBfcRt Ghe t Bort1d €

core 39 and |arger er por .
holder 21 is fully moved from the position A to the position B.

The bracket 89 has a boss 892 on the vertical wall
5 thereof. A rod 90 is slidably received in a hole surrounded by
the boss 89a of the bracket 89. An abutment 91 is affixed to
the rod 90 and capable of abutting against the rear end of the
bottle 20. A spring is loaded Between the vertical wall of the
bracket 89 and the abutment 91 and constantly biases them

10 away from each other.

In opera_tion, when the bottle holder 21 is held in the
position B, the roller with the flange 95 is held in a position
closest to the base end of the bottle holder 21 by the cam
member 97, as shown in FIGS. 27 and 28. The collet chuck 30

15 connected to the roller 95 by the shaft 100 is also located at
a position closest to the base end of the bottle holder 21. 1In
this condition, the chuck 30 retains the lid 25 at a position
remote ‘from the mouth portion 23 of the bottle 20, thereby
allowing fhe toner from being discharged from the mouth

20 portion 23. The bottle 20 has the rear end thereof urged by
the abutment 91 and spring 92 toward the base end of the
bottle holder 21. The end of the bottle 20 having the 'mouth'
portion 23 is abutted against the end of the stop cover 48.
Therefore, the bottle 20 is positioned in the longitudinal

25 direction of the bottle holder 21. In this sense, the abutment



-34- 63 are continuously engaged by the force of the spring 51, so that the
chucking portion 33 holds the lid 25 continuously. Consequently, the lid 25

is removed fromthe nouth portion 23 to thereby unseal it. In this way,
the botfle holder 21 is 5 fully noved to the position B, as shown in
FIGS. 6, 10A and 10B. In the position B, a fresh toner is

sequentially supplenmented fromthe bottles2p while the bottle 20 is in
rotation. As stated above, with the toner supply unit 17 of the 1 0
enbodi nent, it is possible to replace the bottle 20 sinply by noving the
bottl e holder 21 and then replacing the bottle 20. At this instant, the
toner is prevented fromleaking fromt h e nouth portion 23 of the bottle
20. As shown in FIG 13B, the flange 65 of the Iid 25 should

91, as well as the members associated therewith, constitute
a mechanism for positioning the bottle 20 on the bottle holder
21.
When the bottle holdei' 21 is moved from the position B
5 to the position A, the roller 95 is guided by the cam member
97 toward the movable end of the bottle holder 21. At the
same time, the chuck 30 is moved toward the mouth portion
.23 of the bottle 20. While the roller 95 is so guided by the
cam member 97, the lid 25 held by the chuck 30 is fully
10 inserted into the mouth portion 23 when the distance between
the bracket 89 and the stop cover 48 is shorter than the sum
of the length of the bottle 20 and the unstressed length of the
spring 92 and when the abutment 91 is positioning the bottle
20. If desired, to generate a sufficient force for inserting the
15 lid 25, a cam member, not shown, may be provided against
which the rear end of the rod 90 abuts when the bottle holder
21 is moved from the position B to the position A. Then, the
rod 90, compdred to the bracket 89, will be continuously
_ urged toward the chuck 30 and cause the rear end of the
20 bottle 21 to abut against the abutment 91 of the rod 90.
As the boftle holder '21 is further mpved toward the
position A, the roller 95 is released from the cam member 97.
FIG. 30 shows a condition wherein the bottle holder 21 has
arrived at the position A. In this condition, the mouth portion

25 23 of the bottle 20 has been fully sealed by the lid 25, the
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when t he
65 is.apt
cover 38,
FIG 13C,
29 preven

In additi
necessary

eferably be provided with an outside diameter d[lerr] which is
than the outside dianmeter d3 of the collar 24. O herw se,

bottle 20 is noved into and out of t h e stop cover 38,

t he flange

to contact the seal 59 fitted on the inner periphery of the stop
causing the 2 0 lid 25 to be renoved. Further, as shown in

the cap 29 is fitted on the bottle 20 over the lid 25.

The cap

ts the lid 25 from being acci defitdal-ly renoved from the bottle 20
when the bottle 20 is transported, particularly on highland or by aircraft.
on, since the cap 29 protects 2 5 the lid 25, it is not

for the lid 25 to be rigidly -35- coupled with the collar 24,

reducing the force required of the automatic lid attaching

mechani sm A nodi fied formof the core 39 shown in FIG 7 will be

10

| )

20

25

chucking portion of the chuck 30 has been opened wide enough
to release the lug 26 of the lid 25, and the abutment 91 has
been moved away from the rear end of the bottle 20.

‘Assume that the chuck 30 has been accidentally
retracted toward the base end of the bottle holder 21 after
the roller 95 had been released from the cam member 97.
Then, the larger diameter portion 63 of the chuck 30 (see FIG.
31A) will be .engaged with and squeezed by the core 39 which
is stopped by the stop cover 48, chucking the lug 26 of the lid
25. This obstructs the removal of the bottle 20 and tﬁe
insertion of a new bottle 20. In the light of this, as shown in
FIG. 28, a cam member 101 is additionally located adjacent
the center of rotation Z and provided with a particular cam
surface.  Specifically, while the roller 95 and cam member 97
are released from each other, the cam surface of the cam
member 101 restricts the rear end of the chuck 30 such that
the chuck 30 does not retract. .toward the base end of the
bottle holder 21. The cam member 101 may also implement
the relative position of the chuck 30 and core 3§ for opening
the chucking portion 33 thereof, if desired.

Whén the bottle holder 21 is moved from the position A
to the position B, the roller 95 is brought into contact with
the cam member 97. Subsequently, the bracket 89 and chuck
30 are each moved toward the base end of the bottle holder

21. As a result, the bottle 20 is positioned on the bottle

and det achi ng



descri.bed with reference to FIGS. 14A-14E. As shown in FIG 5 14A, the
core 39 has a cylindrical drum portion 74 having a dianmeter slightly
smal l er than the inside dianeter of the stop cover 48. Flanges are
provided on the circunferential surface of the drum portion 74 to
form a plurality of annular recesses. Annular seal nmenbers 75, FIGS.
14B and 14C, are 10 fitted in the individual annular recesses of the
drum portion 74 and arranged side by si-d23in the axial direction of the
drum portion 74. The seal nenbers 75 seal the gap between the outer

peri phery of the core 39 and the inner periphery of the stop cover 48. As
shown in FIG 14B, each seal nenber 75 1 5 may be inplenented as an
el ongate nenber having an adhesive |layer 75a and having opposite ends

t her eof abutted agai nst ea(_:h other. Alternativel as shown in FIG 14C,
the seal menber hpllesaglpw lr?plﬂéff‘relm«a%ﬁ ds eemoyry éyﬁ%l”a&fer@(ﬂt?ozq heThe um

Eg;}:Sﬂrgf|onpgﬁgﬁﬁ?$gyﬁ9 luﬁigﬁsﬁ ﬁggeég tﬁzngﬂgsg%h tLQf_ their
portions where OPPQA3 ottﬁer eg%ere%re gt%ete%d the® previously described -
toner supply unit 17 and the toner supply unit 17 described
5 above is as follows. The previous toner supply wunit 17
maintains the chucking portion 33 of the chuck 30
sufficiently open by setting up a condition which prevents an
external force tending to squeeze the portion 33 from acting.
By contrast, the toner supply unit 17 described above applies
10 an external force tending to open the chucking portion 33 to
the portion 33 positively.

Specifically, as shown in FIG. 31A, the chuck 30 has a
slit portion 30a positioned at the rear of a slit portion 30b
contiguous with the portion 30a and having a greater width

15 than the portion 30a. The chuck 30 is slidable in the bore
formed in the core 39. As shown in‘ FIG. 31B, the inner
periphery of the ‘core 39 is formed with projections 102
which are received in the individual (three in this case) slits
of the chuck 30. . Further, the chuck 30 has a portion 103 even

20 larger in diameter than the larger diameter poi'tion 63, and a
sub'stantially vertical abutment or shoulder 104 between the
portions 103 and 63.

The core 39 shown in FIG. 31A is substantially identical
with the core 39 of FIG. 14A except for the projections 102.

25 In FIG. 31A, the reference numeral 105 designates the



deviated in the axial direction of the core 39. Al so, the annul ar seal
menber 75 shown in FIG 14C should preferably be constituted by an

el astic menber 75b enriched in 25 elasticity mainly in the
circunferential direction, e.g., a non- - 36- foamelastic body, and an
el astic body 75c provided on the elastic body 75b and enriched in
elasticity mainly in the direction of thickness, e.g., a foamelastic body.
The core 39 shown in FIG 14A is formed-w Ph-a boss 77 5 at the end

t hereof which abuts against the flange 65 of the lid 25. A hole for the
.collet chuck 30 to extend is . formed throughout the core 39 in the boss
77. -~ The boss 77 also serves to position a flat annular end seal 78 shown
in FIG 14D or 14E when the seal 78 is fitted on the end of the flange 10

by adhesi on. Th%pggsgtes eeatllds7%frr%¥ct?eséa ln?grggéredwm/cha ésrlengllblextted against

each other.
FIGS. 32A and 32B are views representative‘ of a
relation between the above-stated chuck 32 and the core 39
5 and the position of the chucking portion 33.  Specifically, FIG.
32A shows a condition wherein the core 39 is abutted against
and stopped by the stop cover 48 (ﬁot- shown) when, for
" example, the bottle holder 21 is held in the position A. In this
condition, the projections 102 of the core 39 are positioned
10 in the individual narrow slit pc;rtions 30a, opening the
chucking portion 33 positi\;ely by wedging them. On the other
hand, FIG. 32B shows a condition wherein the collet chuck 33
is retracted a certain distance due to the contact of the roller
95 and cam member 97 when, for example, the bottle holder
1S 21 is brought 'from the position A to the position B. 1In this
condition, the boss of the core 39 biased by the spring 51 is
stopped by the shoulders 104 of the chuck 30, squeezing the
chucking portion 33.
Furthermore, the previous toner supply unit 17
20 transmits the rotation of the gear link 38 to the bottle 20 by
| forming the bottle ribs 57 on the end of the bottle 20 having
the mouth portion 23 and forming the link ribs 58 on the end
of the gear link 38. On the other hand, as shown in FIG. 33,
the modified toner supply unit 17. provides the bottle 20 with

25 a recess 106 in place of the bottle rib 57 and causes the link



materiial, as shown in FIG 14D, or by a plurality of annular el enents

adhered to each other. It is preferable that at |east the front end 78a of
the end seal 78 be constituted by silicone resin, fluorine resin or simlar
resin-.having, for exanple, 15 smal | surface energy, so that the

toner may not deposit thereon easily. A reference will be nmade to FIGS.
15-18 for describing an inproved inplenentation for reducing the force to
-be manual ly exerted on the bottle holder 27.- Assune that the 2 0

toner is deposited on the inner periphery of the collar 24 of the bottle 20

and the portion of the lid 25 contacting it. Then, the force
necessary for the lid 25 to be inserted i n to and renoved fromthe nouth
portion 23 of the bottle 20 is increased. As a result, the force
-necessary for the bottle 2 5 hol der 21 to be pushed from the position

A to the positirtn 38 to mate with the recess 58. However, a transmission
mechanism similar to 'the mechanism of the 'previous
embodiment may also be used, as shown in FIG. 34A-34D. FIG.
34D shows the inner peripheral configuration of the gear link

5 38, as viewed in the direction indicated by an arrow A in FIG.
34C.
| Assume ihat the _bottle rib 57 is formed on the .outer
periphery of the bottle 20, as shown in FIGS. 34A and 34B, and
that the bottle 20 is molded by use of resin. Then, as shown
10 in FIGS. 35A-35E, it is preferable to form the bottle rib 57 in
a parting line portion between mold parts. This allows the
bottle 20 to have a relatively thick wall at the portion where
the rib 57 is positioned, compared to a case wherein tﬁe rib
57 is located in any other position. Any desired number of
15 ribs 57 may be formed if they are provided at the parting
portions of cooperative "mold parts. Specifically, two parting
lines are available with the two bisected mold parts shown in
FIGS. 35A-35E. Four parting lines will be available when four
mold parts are used.
20 | ‘The recess 106, FIG. 33, formed in the bottle 20 is a
| specific implemen_tation for transmitting the rotation of the
gear link 38 to the bottle 20. Alternatively, at the shoulder
of the bottle 20, the part of the outer periphery corresponding
to the inner peripheral raised portion 85 may be brought into

25 engagement with the link rib 58 or similar engaging portion



- 37 -, (causing the lid 25 to be renoved fromthe nouth 23 portion) and the
force necessary for it to be pulled fromthe position Bto the position A
(causing the lid 25 to be inserted into the nouth portion 23) are

i ncreased. 5 The pushing force and pulling force nmentioned
above were neasured with three different types of toner supply units 17
(referred to as types 1 to 3 hereinafter)_different in the shape of the
col l et chuck 30 and that of the core 397 &8d-with toner bottles 20 haV|ng

various nouth dianeters. A 10 toner was deposited on, for exanple,
the inner periphery of the collars 24 of such bottles 20. FIG 15 is
I ndicative of the results of neasurenent. In FIG 15, the abscissa and

the ordinate indicate respectively the dianmeter of the nmouth portion 23 of
the bottle 20 an he for ded to nove 1 o] hol der . 21.

The graph incha‘li‘g Efds “Emgg’déf Fhomes lPeEP(&'er}?ﬁ‘t |"\?B gght R¥ ¥a¥uPfs of
measurement. AQROgoideM A d3302d 986, '36A° AP e MK N38 2hhPVE, 2aNd

a dash-and- dot
engaging portion 200 engageable with the portion 85a of the

outer surface of the bottle 20 corresponding to the ‘inner
5 raised portion 85. When the head portion of the bottle 20 is
inserted into the gear link 38, the engaging portion 200
engages with the portion 85a of the bottle .20. FIG. 36B shows
the portion 85a of the bottle 20 and the portion 200 of the
gear link 38 abutting against each other. In FIG. 36B, the
10 reference numeral 200a designates the surface of the portion
200 directly contacting the portion 85a. When the portions
85a and 200 substantially perpendicular to the direction of
rotation are brought into engagement, the bottle 20 is caused
to rotated about the axis thereof together with the gear link
15 38. This kind of drive transmission makes it needless to form
the bottle rib 57 or similar projection on the bottle 20 and,
therefore, reduces the production cost of the bottle 20. In
addition, drive transmission is insured since the engaging
portion 200 of the gear link 38 abuts against the portion 85a
20 of the bottle 20.

As shown in FIG. 37, the bottle 20 may be provided with
two contact surfaces on the end thereof. As shown, a contact
surface 201 is formed at a position 180 degrees spaced apart
from the above-stated portion 85a in the direction of rotation

25 of the bottle 20. The gear link 38 is formed with two



line _marked wth dots are associated with types 1 and 2,
respectively; a dash-and-dot I|ine marked wth crosses is 2 0
associated with type 3. The pushing forces neasured wth the type 1
are di.stributed in a region Alerr] indicated by a brace, while the pulling
forces also neasured wth the type 1 are distributed in a region Bl[err].
The pushing forces neasured with the type 2 are distributed in a region
Alerr] mwhile the pulling 2 5 forces meds®red with the type 2 are
distributed in a region -38- Blerr]. Al t hough di stri butions neasured
with the type 3 are not shown in the graph, the pushing forces neasured lie
in the regions Alerr] and Alerr], while the pulling forces lie in the
regions Blerr] and B[err], and below them Defective insertion occurred in
ab region Cindicated by hatching (enclosed by a horizontal |ine
representative ofngagingcopron(R0Q engaging i the i swrtrces ndSa and 201 of

the bottle 20, respectively. In this case, the inner periphery

of the bottle 20 corresponding to the additional contact

surface 201 may also be configured as a raised portion for
5 raising the toner.

FIGS. 38 and 39A-39C show  another  specific
configuration of the bottle 20. As’ shown, the bottle 20 has
two raised portions 85 (represented by the correspohding
outer pei'ipheral portions 85a) which are spaced apart 180

10 degrees in the direction of rotation of the bottle 20 and
symmetrical to each other with respect to the axis of the
bottle. In the figures, the same portions as the portions of
any one of the previous specifié configurations are. designated
by the same reference numerals. In this configuration, while

15 the bottle 20 performs one rotation, the toner i-s guided twice
to the mouth portion 23 along the raised portions 85. Hence,
when bnly a small quantity of toner is left in the bottle 20, it
can be discharged from the mouth portion 23 more positively.
Moreover, since the bottle 20 and the gear link 38 are engaged

20 with each other at two spaced positions, the sure drive
transmission from the link 38 to the bottle 20 is further
promoted.

Generally, the chﬁracteristic of a toner, e.g.,
chargeability and color depend on the developing unit.

25 Therefore, it is necessary to prevent a bottle 20 containing a



representative of the upper limt of the region Alerr]). As FIG 15

I ndi cates, the required pushing force is greater than the required

pul ling force and should be, for 10 exanpl e, greater than 2 kg.

Furt her,, when the pulling force exceeds, for exanple, 2.2 kg due to the

di aneter of the nouth portion 23 and the configuration of the collet chuck
30 and core 39, the lid 25 is inserted degfgciively. FIG 16 is a
fragmentary view of an inproved nmechanism1 5 whi ch causes, when the lid
25 is attached to or detached fromthe nouth portion 23 of the bottl e 20,
the lid 25 to rotate about.the axis thereof. As a result, the lid 25 is
attached to and detached fromthe nouth portion 23 snoothly, reducing the
pushing force and pulling force. To cause the lid 25 to 2 0 rotate

about the axis tdrecdifferbm bmssclﬁﬁa@lferitsﬂe FrOR GAVeadxpéSted Nowkd Cfrohhe

chuck 30 slides, is forned wirth a camslit 7 9 for causing the chuck 30 to
rotate while nobeing tmowited ated theayorer osagple boitt [18. 20FoA rhis $lrpasest udded

on the chuck shaft 69 of the chuck 30 and novably received in the camslit

the bottle 20 shown in FIG. 38 and 39A-39C is provided with a

lug 204 in a portion thereof extending from the

5 circumferential edge of the color 24 to a shoulder 205. The

lug 204 is sized and positioned in matching relation to the

characteristic of the -toner to be contained in the bottle 20.

The end wall of the gear link 38 is formed with a recess in

the inner surface thereof which can receive the lug 204 of a

10 bottle 20, containing an expected toner, when the bottle. 20 is

inserted into the link 38. When a bottle containing an

‘unexpected toner is put on the toner supply unit 17, it cannot

be fully inserted into the gear link 38 since the lug 204 does

not match the recess of the link 38 in size or position. If

15 desired, the bottle 20 and the gear link 38 may be provided
with the recess and the lug, respectively.

The .botﬂe 20 may be pfovided with three or more
engaging portions engagéable with the gear link 38 or three or
more raised portions 85 in order to more surely transmit the

20 rotation of the link 38 to the bottle 20 or to further promote
the discharge of a small quantity of toner remaining in the
bottle 20.  Again, such engaging portions or raised portions
should preferably be located at equally spaced locations in
the. direction of rotation of the bottle 20. Specifically, FIGS.

25 40A-40C show the bottle 20 having the raised portions



25  .79. - 39 - FIGS. 17A and 17B correspond to FIGS. 10A and 10B,
respectively, and show the inproved nechanismin a condition wherein the
bottle holder 21 is located at the position B. FIG 10C is an enlarged
view :0f the nechanism as seenint heb5 direction indicated by an
arrow Ain FIG"17B. FIG 17D is dan enlarged view of tthe mechanism as
seen in the direction indicated by an arrgy Bin FIG 17B. As shown, the
pin 80 is positioned in the outernost portion of the camslit 79 forned in
the circunferential |owernost portion of the boss 50, 1 0 which is

i ndi cated by a dash-and-dot line L[err] in FIG 17C. The innernost end of
the camslit 79 assunes a position indicated by a dash-and-dot line L[err],
FIG 10C, which is deviated a predeterm ned angle a, e.g., 90 degrees from

the position L[ gfdplesented by the outer surfaces 85a corresponding thereto)
and engaging portions 203 which alternate with each other at
angular intervals of 90 degrees. In these- figures, the same
portioné as the portions of any one of the specific bottle
5 conﬁgﬁrations shown and described are designated by the
same reference numerals.

The gear link 38 may be provided with a greater number
of engaging portions than the bottle 20 in order to promote
smooth insertion of the front end of the bottle into the gear

10  Iink 38. Specifically, as shown in FIG. 41, the bottle 20, Iike
the bottle 20 shown in FIG. 39, has two raised portions 85
spaced about 180 degrees and symmetrical to each other; the
outer surfaces 85a of the raised portions 85 are each used as
an engaging éurface. The 'enc_l wall of the gear link 38 is

15 formed with four arcuate rims 202 on the inner periphery
thereof. The rims 202 are convex toward the axis of the gear
link 38, as viewed in a cross-sectidn, and arranged
symmetrically with respect to the axis of the link 38. As
shown in FIG. 42B, the rims 202 are each inclined an angle «

20 at the upper edge 202b thereof facing the bottle inlet of the
gear link 38. Assume that when the bottle 20 is inserted iﬁto
the gear link 38, the portions of the bottle ‘20 between the
circumferential edge of the collar 24 and the shoulders 205
abut against the upper edges 202b of the rims 202. Then,

25 such portions of the bottle 20 slide on the rims 202 along the



Whil e t+he pin. 80 noves fromthe outernost portion to the 1 5 I nner nost
portion of the cam slit 79, as indicated by a dash- and-dots line Cin
FIG 17C, the slit 79 causes the pin 80 to rotate the predeterm ned angle a
about 4he axis of the boss 50, as indicated by FIG 17D. FIGS. 18A and 18B
correspond to FIGS. 11A and 11B, respectively, and show the nechanism in
20 the condition wherein the bottle @ der 21 is located at the

position A FIG 18C is an enlarged view as seen in the direction
i ndicated by an arrow Ain FIG 18G FIG 18D is an enlarged view as seen
in the direction indicated by an arrow B in FIG 18B. - 40.- In

operation, when the bottle holder 21 is noved fromthe position B toward
the position A the chuck shaft 69 o f the chuck 30 noves toward the toner
bottle 20 whil eigtlination o while rotating about the axis thereof. As a
result, the bottle. 20 is inserted into the gear link 38
smoothly., For smooth insertion, the angle a should preferably
be less than 30 degrees. Each rim 202 has a surface 2022
5 facing the axis of the gear link 38. Such surfaces 202a of the
rims 202 abut against the outer surfaces 85a of the bottle to
transmit the rotation of the gear link 38 to the bottle 20.
In summary, it will be seen that the present invention
has various unprecedented advantages, as enumerated below.
10 (1) Holding means for holding a developer container is
rotatable in a  substantially horizontal plane for the
replacement of a developer container. This eliminates the
requisite that holding means and developer container each
should have a length smaller than the height of an image
15 forming apparatus, particular to a conventional system which
requires the holding means to move both horizontally and
vertically. Hence, the <developer container can be provided
with a sufficient length. '
(2) A lid is automatically attached to and detached from
20 a mouth portion included in the developer container.
-Therefore, only if a person mounts the developer container to
the holding means, a developer can be replenished. This not
only facilitates the replacement of the developer container,
but also prevents the developer from falling from the mouth

25 portion of the developer container. In addition, the developer



Wi thin the boss 50 of the stop cover 48. At the sane tinme, 5 the pin 80
rotates the predeterm ned angle a about the axis of the boss 50 of the stop
cover 48 by being guided by the camslit 79, as indicated by the line Cin
FIG %7C. As aresult, the lid 25 held.by the chuck 30 is sequentially
inserted into the collar 24 of the bottle 20 while rotating about. the axis
of the 10 boss 50. Conversely, when tq§ bottl e holder 21 is noved from
the posttion A toward the position B, the Auck shaft 69 noves away from
the bottle 20 while sliding within the boss 50 of the stop cover 48. At
this instant, the pin 80 rotates the 1 5 angle [err] about the axis of
the boss 50 in the opposite direction by being guided by the camslit 79.
Consequently, the Ilid 25 held by the chuck 30 is renoved fromthe collar

24 of the bottle,20 il tati bout th ' f £he b 0. As .stated
_aboee, tﬁe Ioi d gge?%“ 'elﬂsg?’{’g_ oék%ngWE%ecﬁ‘FreQﬁﬁ?Oos“rftaf%e 9 3?‘ p'S‘PPfrgnazg
of the bottle Zopmwnetiégtp%x}é?ﬁe@b%h tﬂ?mqél %o OIhet Qﬁ‘tggg.s 50 of the stop

cover 48. Thi s*prono _ ]
(3) While the holding means is held in a position for

mounting the developer container, the container can be

5 removed with the mouth portion thereof sealed by a lid. This
also prevents the developer deposited on the inner surface of
the mouth portion from falling to the outside.

(4) The developer can be discharged from the &eveloper
container via the mouth portion effectively. In addition, the

10 quantity of developer to be left unused on the inner periphery
of the container is reduced.

(5) Drive transmission to the developer container is
insured.
(6) In the event of replacement of the developer

15 container, the holding means can be moved between the
above-mentioned loadirig position and a toner replenishing
position by a minimum of force. Further, when a motor,
solenoid or similar actuator is used to move the holding
means, use can be made of a miniature actuator.

20 )] _The developer container can be surely unlocked in
position and, therefore, can be surely released' from the
holding means.

(8) The developer container can have the mouth portion
thereof reduced in size, compared to a conventional container

25 having a mouth portion whose diameter is substantially equal



snmoot h insertion and renoval of the lid 25 from the nouth portion 23
and, therefore, reduces the required forces for pushing and pulling
the bottle holder 21, conpared to the case 25 wherein the lid 25 does
not rotate. -41- Anot her. i nproved nechanism for reducing the forces
necessary for the bottle holder 21 to be pushed and pulled wll be
described with reference to FIGS. 19A-19Dg 4 EI GS. 19A and 19B show a
specifie configuration of the lid 25 which 5 pronot es easy
attachnent and detachment of the lid 25 to the nmouth portion 23 of the
toner bottle 20. As shown, the Iid 25 has an annular wall portion 81
which contacts the inner periphery of the collar 24, a bottom wall
portion 82, and an inclined wall portion 83 connecting the two wall

portions 81 1 Oto tiNm&Kimum THRm&E! dfotké OinneB3surfazei OE| ftheedstoulder.
pr edet er m ned
The small sized mouth portion allows a minimum of developer
to deposit on the inner surface thereof and prevents the
developer from flying around or falling accidentally as far as
5 possibie. When the container is transported, for example, the
lid closing the mouth portion of the container can be as
miniature as t.he mouth portion.' . Hence, the lid can be
attached and detached by a small force, facilitating manual
attachment and detachment. This is also true when a
10 mechanism for attaching and detaching the lid automatically
is installed in a developer replenishing device. In addition,
such a mechanism is reduced in size.

(9) A shoulder forming a part of the developer container
and having a- greater diameter than the mouth portion has the
15 inner surface thereof partly raised to the edge of the mouth
portion. When the container is rotated, the inner surface of
the raised portion raises the developer around the shoulder to
the mouth portion, thereby causing the toner to fall via the
mouth portion. As a result, the whole developer stored in the
20 container can be used for development.  Moreover, since the
rate of discharge of the developer via the mouth portion is
determined by, for example, the size of the raised portion, the

developer can be discharged via the mouth portion stably.
(10) A person intending to replace the developer

25 container is prevented from removing the lid of the developer



angle, preferably less than 45 degrees. The bottom wall portion 82
has "a di aneter smaller than the outside dianmeter of the annular wall 81.
Preferably, the inclined wall 83 has a thickness t 15 smal | er
than t.he thickness T of the bottom wall 82, e.g., one half of the
thickness T (t [err] 1/2 . T). As a result, when the collet chuck 30
inserts the lid 25 into the nouth portion §3, the forces f[err] and
flerr] {see FIG 19C) necessary for fhé itcunferential wall of the lid
25 to press the collar 24 are 2 0 reduced, conpared to a case wherein
the thicknesses t and T are equal. Al so, when the chuck 30 pulls out the
lid 25 fro mthe nouth 23, the forces f[err] and f'[err] (see FIG 190
exerted. by the collar 24 on the circunferential wall of the Iid 25 are

reduced. This praNenks tbf}e ddcfudit. T Gtne&idd itﬂéer(fe%gloipgrorwould' i

from the container to smear the surroundings.
Various modifications will become possible for those
skilled in the art after receiving the teachings of the present

5 disclosure without departing from the scope thereof.



pul l'ed out fromthe nouth portion 23 defectively due to the deformation
thereof. If desired, the surface of the bottomwall portion 82 of the lid
25 that contacts the toner nay be provided with 5 undul ations. - Then,

al though the toner may have aggregated during stor agﬂﬂlmmﬂm ﬁﬂ I in ng
di scharged easily when the |id 25 is renoved. The un Il ﬂlﬂ '
i npl emented by wavy ribs formed on the above-nentionell surflacd of the
bottom;wal | portion 82. 1 0 Further, as shown in FIG 19D, the

outer surface of the annular wall portignggl _nmay be provided with a
sawtoothed portion 84. Wwen the |lid 25 is inserted into the nouth

portion 23, the_  sawtoothed portion 84 wll scrape off the toner
deposi ted on tfd&MFer periphery of the collar 24 of the bottle 1 5 20
and drive it into the bottle 20. As a result, the force necessary for the

lid 25 to be inserted into the collar 24 is maintained constant. This
el i m nates an occur.r ende tonémt bottdef ofare meeeswithy aortonge |replemshiggpe

into the nouth portion 23 . ..
device having a bottle holder into which a mouth portion of
said toner bottle may fit for diScharge of a toner in said toner
bottle into said toner replenishing device, and a drive unit
5 which rotatably drives said tonmer bottle when said toner
bottle is mounted to said toner replenishing device, said toner
bottle comprising:

a main body comprising a substantially hollow container

having, adjacent one end of said toner bottle, a first diameter
10 portion;

a discharge mouth at said one end, said discharge “mouth
comprising said mouth portion and having a second diameter
substantially smaller than said first diameter; and

a circumferential and radially extending ramp surface

15 - configuratian of the peripheral surface of said main body at
said one end and connecting radially - between said first
diameter portion and a radial position no greater than said
second diameter portion.

2. A toner bottle as claimed in claim 1, wherein said

20 ramp surface portion rises to a radial position smaller than
said first diameter so as to define a metering edge above
which a metered amount of toner must flow to reach said

mouth position.



Is ingreased by 1.5 tines due to the toner deposited on the 2 0 I nner
surface of the collar 24. For exanple, a chuck 30_and |lid 25 comnbination
coul d be sel ected which reduced, when the nouth p6??755-§§“ﬁ56‘a‘draﬁeter

of 39..90 nm the force for pulling the lid 25 to QﬁMMﬁm
the toner was not deposited and to 1570 g -at maxi nmu ”W'a] pﬁer 2
5 was deposited. Al so, such a combination reduced ©thé Forte* - 43-
necessary for the lid 25 to be inserted to 1370 g at maxi num when t he toner
was not deposited and to 1770 g at naxi ougpwhen the toner was deposited.
Referring to FIGS. 20A-24C, a specific configuration of 5 a part of the
bottle 20 adjacent the nouth portion 23 wll be described which allows the
toner to be di'scharged in a desirable manner. In the figures, the bottle
ribs 57 to receive
3. A toner bottle as claimed in claim 2, wherein said
ramp surface portion ‘is curved in the circumferential
direction..
4. A toner bottle as claimed in claim 3, wherein said

5 ramp surface portion is concavely shaped to define a toner
holding spoon portion.

- 5., A toner bottle for use with a toner replenishing
device having a bottle holder into which a mouth portion of
said toner bottle may fit for discharge of a tomer in said toner

10 bottle into said toner replenishing device, and a drive unit
which rotatably drives said toner bottle about a longitudinal
axis thereof when said toner bottle is mounted to said ioner
replenishing device, said toner bottle comprising: o

a main body comprising a  substantially hollow

15 container; and

a rotational force transfer projection or recess on a
radially extending surface of said main body and cooperating
with said bottle holder for transferring rotation of said
bottle holder to said toner bottle.

20 6. A toner bottle for use with a toner replenishing
device having a mouth portion for discharge of toner in said
toner bottle into said toner replenishing device, and a drive
unit which rotatably drives said toner bottle when said toner
bottle is mounted to said toner replenishing device, said toner

bottle comprising:



arotating force from the ring are not shown (see FIGS. 34A and 34B). 10
Briefly, the bottle 20 shown in the figures is configured such that when
the bottle 20 is set on the bottle holder 21 in a subgFgﬁf?arfy—he++z@nLa
positi-an with the nouth portion 23 oriented sideways, g"'

the | ower portion of the cylindrical body of the bottl mmmmggm Et he
nmouth 1 5 portion 23 by the rotation of the  bdttFe

di scharged via the nouth portion 23. esult, the toner is de5|rably
driven out of the bottle 20 via the nnutﬁ % riion 23 which has a snaller

di ameter than the cylindrical body of the bottle 20. Specifically, the end
or shoul der of the bottle 20, 2 0 where the nouth portion 23 is ,
provided, has the inner periphery thereof partly "raised to the edge
of the nouth portion 23 to thereby forma portion 85 indicated by
hatching. The rai sech paain HddYS coneising c subtantiafyd Wotlow hecdintaider 20

Is inrotation, as will be described specifically later. As 2 5 shown
in FIG 21A, siledngheadjadenal bnearshd cof cyafder ebuttle, a first . diameter
portion; "

a discharge mouth at said one end, said diﬁcharge mouth
5 comprising said mouth portion and having a second diameter
substantially smaller than said first diameter; and -

a circumferential and radially extending ramp surface
configuration of said main ﬁody ‘at said one end and connecting
radially between said first ‘diameter portion and a radial

10 position no greater than said second diameter portion such
that a controllable quantity of toher in said toner bottle is
raised radially from said first diameter portion to said
second diameter portion for feeding 'said controllable quantity
of toner to said discharge mouth when said toner bottle is

15 rotated by said drive unit.

) 7. A toner bottle as claimed in claim 6, further
comprising said toner in said bottle.

8. A toner bottle as claimed in claim 6., further
comprising a rotation prevention projection on a radially

20 extending surface of said main body adjacent said one end.

2. A toner bottle as claimed in claim 8, further

compriéing a spiral member formed on said miin body for

conveying said toner toward said mouth portion.



- 44 - wall of the bottle 20 have substantially the sane thickness, the
internal configuration of the bottle 20 directly appears on the outer

peri phery also. For this reason, in the other figures (e.g. FIG 20E),
the reference nunmerals attached to the inner 5 peri phery of the bottle
20 are also wused to designate the corresponding portions of the outer
peri phery. Fur trhiesheetHaeBRAREJIR20 has anot her raised portion 86 contiguous

wth the ralsed the circunferential direction, as indicated
by hatching diff E&II“IH u Etl on from-189 - the hatching indicative

of the portio ! 21B. Specifically as shown in FIG 21A the
I nner peripheral portion of the circunferential wall contiguous wth

the raised portion 85 in the circunferential direction is raised toward
the axis, or center line of rotation, L of the bottle 20 over the

10. A toner bottle as claimed in claim 9, wherein said
spiral member defines - an edge of said ramp surface
configuration.

11. A device for replenishing a developing device of an

5 image forming apparatus with 'a developer, comprising:

a developer container containing a developer and having
a mouth portion; and

holding means communicated to a developer replenishing
section for holding said developer container while orienting

10 said mouth portion tbward said  developer replenishing
section; _

said holding means being rotatable about one end in a
substantially horizontal plane. |

12. A device as claimed in claim 11, further comprising

15 'detaching means for deiaching a lid from said developer
container which is held by said holding means with said
mouth portion closed by said lid.

13 A device as claimed in claim 12, further comprising -

attacﬁing means for attaching said lid to said mouth portion
20 of said developer carrier to thereby seal said mouth portion.

14.. A device as claimed in claim 13, wherein said
holding means is movable between a first position where said
developer container may be mounted to said holding means
easily, and a second position where said holding means is

25 communicable to said developer replenishing section.
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15 edge of the nmouth portion 23. As shown in FIG 20G when the bottle
20 is seen fromthe outside in the axial direction, i.e., along the center

line L with the cap and lid thereof renoved, the rai sed portion 86 appears
in the nouth portion 23. Preferably, the contiguous raised portions 85 and

86 2 00 should be provided with a ranp surface c Imlmj I Ilmﬂllch
protrudes nore toward the axis L as the distance therec

portion 23 increases. Further, as shown in-FIG 21D 't I's preferable
that the raised portions 85 and 86 be prowioded with concavity which at

| east partly appears, ina 25 section containing the axis L, as a
curve whose center of - 45 - curvature (Jerr] is close to the axis L.

FIG 21D is a section along line A4-A2 of FIG 23C and representative of
the raised portion 8. FIG 21 is a fragnmentary enlarged view of FIG

15. A device as claimed in claim 14, further comprising
control means for controlling said detaching means -and said
attaching means such that, at least when said holding means
is located at said first position, said lid is fully attached to

5 said mouth portion while, at least when said holding means is
located at said second position, said lid is fully detached
from said mouth portion. |

16. A device as ciaimed in claim 14, wherein said
detaching means and said attaching means each comprises

10 retaining means selectively assuming an  operative
position for retaining said lid or an inoperative position for
releasing said lid; and

moving means for moving at least one of said retaining
means and said developer container toward and away from the

15 other.

17. A device as claimed in claim 16 , further comprising:

urging means for urging said developer container toward
said mouth portion in a direction for causing said retaining
means' or said developer container to move; and

20 positioning means for positioning said developer
container in contact with said mouth portion, .

18. A device as claimed in claim 17, Ffurther comprising
driving means for causing said developer container held by

said holding means to rotate about a longitudinal axis thereof.

/
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21A and a section along line Al-A3 of FIG 23C. As shown in 5 FI G 21D,
the raised portion 86 should preferably have the end portion thereof

provided wth convexity appearing, in the sectioncontarningthe—axis .
L, as a curve whose center of curvature ({err] is r R & Lk he axis L. -
’ oy . t

The curve with the center of curvature Cferr] allows eﬁascﬂpe PRt or ced
out t o 10 the collar 24 snmoothly. Moreover, it i H t hat

the raised portions 85 be contiguous with the spiral 7.

Then, the toner guided al ong the guide- dgtbove 27, which has a constant
width, to the vicinity of the nmouth portion 23 wll be continuously raised

. to the edge of the nouth portion 1 5 23 and then guided to the raised
portion 86. FIG 24A shows a preferred configuration of a wall [err]

form ng the guide groove 27 of the bottle 20. As shown, the wall a

i ncludes a portion fy fora drdeiied tale élanfiedi Nint helagmi dygg dvhiesin o8aid
I ndicated by an arrow A (i.e. toward the nouth 2 portion 23).

The portion b ﬂfﬁﬁﬁ%‘dﬁﬁeahembd]ﬁri&saﬂ sméfor| handot traasmiftirgi areansgl for
[err]1 substantially perpendicular to the
transmitting rotation of said motor to said developer
container.

5 20. A device as claimed in claim 19 , Wwherein said
transmitting means comprises an annular gear link rotatable
aboﬁt said axis of said developer container, and comprising an
engaging portion engageable; with an engaging portion formed
on a shoulder portion of one end, adjacent said mouth portion,

10 of a hollow cylindrical main body of said developer container.

21. A device as claimed in claim 29, wherein said
engaging portion of said gear link comprises an link rib
engageable with a bottle rib formed on said one end of said
developer container where said engaging portion is p;ovided.

15 . 22. A device as claimed in claim 20., wherein said
engaging portion of said gear link comprises an engaging
portion engageable with an outer surface of at least one
raised portion which is formed in a part of said shoulder -
portion and raised from said shoulder poftion of said main

20 body to an edge ;)f said mouth portion. o

23. A device K as claimed in claim 22 ,‘ wherein said
engagihg portion of said gear link is further engageable with a
contact surface provided on said shoulder portion at a
position 180 degrees spaced apart from said outer surface of

25  said raisd portion in a direction of rotation of said developer

* € L M 8§ *




flat inner periphery of the bottle 20, e.g., 80 degrees to 90 degrees.
The other portion c of the wall a, which the toner being conveyed get

S
over, protrudes toward the axis of the 2 5 bottle 20 at a small angle
[err]2 e.g., less than 30 degrees, - 46 - preTerably T0 degrees

to 30 degrees and in the guiding direction A ch a
configuration causes the toner to fall fromthe |nner mnml lm

easily while the bottle 21 is in rotation,

t her eby aIIbvahg ta m nsnum of

toner 5 to remain in the bottle 20. Howthe rai sed porttons -85-and-86
guide the toner will be described with-r® erence to FIGS. 22A- 22D and

23A-23D. FIGS. 22C and 23C are side el evati ons,

of the bottle 20 shown in front views in FIGS. 22A and 10 23A,

respectively.

10

15

20

FI GS. 22D and 23D are side el evations, as

container, said contact surface having a function for guiding
said developer to said mouth portion.

24. A device as claimed in claim 22, wherein said
engaging portion of said gear link comprises two engaging
portions engageable with outer surfaces of two raised
portions provided on said shoulder portion at two positions
180 degrees apart from each other in a direction of rotation
of said developer container.

25, A device as claimed in claim 16, further comprising
rotating means for rotating said retaining means about said
longitudinal axis of said developer container when said lid is
detached from or attached to said mouth portion.

26. A device as claimed in claim 16, ‘further comprising
a cam device for causing said moving ’means to move when
said image. forming apparatus and a predetermined portion of
said holding means are moved relative to each other between
said first and second positions.

27. A device as claimed in claim 26, further comprising
restricting means for restricting movement of said moving
means at said first position such that said holding means
urges said lid against said mouth portion.
| 28. A device as claimed in claim 26, wherein said
holding means is rotatable about a shaft adjoining one end of

said holding means, said cam device adjoining said shaft.

eet Has Been Repl aced
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viewed fromthe right, of the bottle 20 shown in front views in FIGS. 22B
and 23B, respectively. It is to be noted that FIGS. 22B and 23B show the

bottle 20 in a position rotated 90 degrees from thew—
FIGS. 22A and 23A. The 1 5 arrow K is indicative of the dlrectl m
‘ he

which’the bottle 20 is rotated by the toner supply umm“ mm“l“)w
condition shown in FIGS. 22A and 22C, the maxi mumdi a

shoul der is |ocated at the bottom in the vertical di reéti on. Hence t he
gui de groove 27 2 0 gui des the toner to 3the bottom of the maxi num

di aneter portion of the head portion of th&3bottle 20. As shown i.n FI GS.
22B and 22D, when the bottle 20 is rotated 90 degrees in the direction

K, the boundary between the naxi numdi aneter portion of the shoul der and
the raised portion 8 i s 2 5 positioned at the bottom in the verti cal

direction; the toner . . .
: 29. A device as claimed in claim 13, wherein said
detaching means comprises:
a collet chuck for retaining said lid by chucking a lug
extending out from said lid; .

5 moving means for causing at least one of said collet
chuck and said developer container to move toward 'and awéy
from the other; and

control means for opening, when said collet chuck and
said developer carrier are spaced apart a predetermined

10 distance, a chucking portion of said collet chuck to allow said
lug to enter, and squeezing, as the distance is increased by
said moving means, said chucking portion' to retafn said lug of
said lid.

30. A device as claimed in claim 29, wherein said

15 contfol means comprises:

a larger diameter portion on periphery of said collet
chuck; -
a core slidably coupled over a smaller diameter portion |
of said collet chuck opposite to -said chucking portion with
20 respect to said larger diameter portion;
biasing means for constantly biasiné said core toward
said mouth portion of said developer container;

an engaging portion on said core for squeezing said

chucking portion of said collet chuck; and
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-47- fromthe guide groove 27 partly rides on the raised portion 85. As
shown in FIGS. 23A and 23C, while the bottle 20 i s further rotated 90
degrees in the direction Ktoward the position of FIGS. 23A and 23C, the
rai sed .portion 85 raises 5 the toner to the edge of the mouth—porti-enr—23
as if it were a spoon. Wen the bottle 20 is further reqfa H9pdeqr ees
in the direction Kto around the position of FIGS. 23B an 3 pd
is partly transferred fromthe raised portion 85 to the iq

portion 86. As a result, the toner is 1§ - guided by?

portion 86 toward the outside of the bottle 20 in the direction L and
then di scharged via the nmouth.portion 23. As best shown in FIG 23C, the

rai sed portion 85 itself is provided wth a spoon-like concave
configuration. Wien 1 5 the bottle 20 has such a configuration

from the muth porti aatrisgihe médll 'ARC e ihe | mBrEHEA T6r, bW digter! N0
against a force of said biasing means.
31. A device as claimed in claim 30, further comprising:
'positioning means for positioning, against the force of
5 said biasing means, said developer container held by said
. holding means at a position where an edge of said mouth
portion functions. as said restricting means; and
a restﬁctiﬂg meﬁber functioning, when said developer
container is removed from said holding means, as said
10  restricting means by restricting movement of said core at a
position remote from said edge of said mouth portion of said
developer container which is positioned by said positioning
means.

32, A device as claimed in claim 31, wherein an
15 engaging portion is formed on a circumferential wall of said
developer container, said positioning means being movable
between an operative position for causing said engaging
portion to engage with said engaging portion of said developer
container and an inoperative position remoter from said

20 circumfere_ntial wall than said operative position.
33. A device - as claimed in claim 29 , wherein said

detaching means further comprises:

a cover supporting said collet chuck in such a manner as
to allow said collet chuck to move toward and away from said

25 developer container which is held in a predetermined position
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hopper 16. That is, the toner powder is discharged little by little from
the bottle 20 in a | oose state. Moreover, hardly 2 0O any of the toner

is left in the bottle 20. In addition, while the bottle 20 is in rotation,
only a so-to-speak spoonful of toner is scooped up to-the-mouth—peortien 23.

As a result, a constant anount of toner is di scharg gﬁlim the rmuth

portion 23 at all tines. -48- As shown in FIG 24 lai sed
portions 85 and 86 nmay be fornmed on the inner periphe | der of
the bottle 20. In this case, the toner w715 be di schar ity :
twice as great as the quantity available with a 5 single palr of rai sed
portions 85 and 86 for the sanme quantity of rotation of the bottle 20.-
Further, as shown in FIG 24C, the outer periphery of the
of said holding means, said cover comprising an end wall
having a hole throughout which said collet chuck extends, and
a circumferential wall surrounding said collet chuck;
a core slidably coupled over said collet chuck and
5 constantly biased toward said developer container, said core
comprising an end portion capable of abutting against a flange

included in said lid; and

an end seal for sealing a gap between said end portion
and said flange of said lid.

10 34. A device as claimed in claim 33, wherein said end
seal. is provided with a mﬁlti-stage seal structure.

35. A device as claimed in claim 34 wherein said end
seal. comprises a plurality of elongate rectangular seal
elements each having opposite ends thereof abutted against

15 each other while surrounding said core, said seal members,
which adjoin in an axial direction of aid core, being deviated,
in a circumferential direction of said core, from each other in
the position where the opposite ends are abutted.

36. A device as claimed in claim 33, wherein at least a

20 surface of said end seal is made of 4-fluoro ethyrene polymer.

37. A device as claimed in claim 33 , wherein said end
seal comprises an annular seal member made up of a first
elastic material enriched in elasticity mainly in a
circumferential direction and and a second elastic material

25 provided on said first elastic material and enriched in

LI




bottle 20 may additionally include a grip portion L[err] having a dianeter
‘[err]  smaller than the dianeter [err] (greater than 100 10 nmm of the
ot her portion. The outside diameter [err] of the grip portion Llerr]
shoul d advant ageously be 80 mmto 100 nmm the | engt h—shoutd advant ageously
be 80°hm to 100 nm In FIG 24C, the wall a formin

has the sane inner peripheral confi'guration as the QMHMMHﬂ”mE
in1l5, FIG 24A. In FIG 24C, the arrow a is indicativwe of ®hestoher
bei ng entrained by the inner periphery of %he bottle 20 upward due to the
rotation of the bottle 21, while the arrow b is indicative of the toner
falling therealong. FIG 25 is-a graph indicative of a relation between the
20 rotati on speed (nunber of rotations per mnute) of the bottle 20
during toner supply and the amount of toner left in the bottle 20 w thout

bei ng di schar gegastichéy Shawihlyt hen aMRUNHireEtibANCbE! effiickieds)e fuitt | esed)
depends on the rot at I"on spee% For exanple, assum ng that the all owabl e

anobunt of tonemé@béP beihgNBfifted Nohhea bogirtemPérensialip surfdd@ gofi tsdid
preferable to

core.

38. A device as claimed in claim 13, wherein said
5 attaching means comprises:
a collet chuck for chucking a lug extending out from said
lid;
moving means for cé.using at least one of said collet
chuck and said developer container to ‘move toward and away
10  from the other; and
releasing means for opening‘ a chucking portion of said
collet chuck to release said lug when or before or after a |
distance between said collet -Ehuck and said developer
container is reduced by said moving means to fully seal said
15 mouth portion by said lid retained by said collet chuck.
. 39. A device as claimed in claim 38., wherein said
releasing means comprises: o
a core slidably mounted on said collet chuck and
constintly biased by biasing means toward said mouth portion
20 of said developer con_tainer;
a projection on sé.id core and received in a slit formed in
said collet chuck, said projection wedging, when brought to a
rear narrow portion of said slid, said collet chuck to thereby.

open a chucking portion of said collet chuck; and
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- 49 - rotate the bottle 20 thirty rotations to forty rotations for a
m nute. O course, the adequate rotation speed of the bottle 20 for

reduci ng the amount of remaining toner is determned by, for exanple, the
dianeter of the nouth portion 23 and the 5 configuration of the raised
portlons 85—and 86. In practlce therefore, the adequate rotation

speed is .[gg mdagdenab e@xperl ment s beforehand, and the bottle 20 is

rot ated at s in the illustrative embodi ment, the toner supply
unit 17 10 ted such that thg;collet chuck 30 retains the | ug
26 of the en the -tip thereof is squeezed. Alternatively,

as showmn in FIG 26A, the;chu_'ck 30 may cause the tip thereof to abut

agai nst the inner periphery of the annular wall

the Iid 25 when opened.

restricting means for restricting, when said distance is
reduced by said moving means until or before or after said lid
fully closes said mouth portion, movement of said core
against a force of said biasing means to thereby displace said

projection from a broad portion of said lid to said narrow

portion.

10

15

20

25

40.A device as claimed in claim 38., wherein said

attaching means further compfises:

a cover supporting said collet chuck in such a manner as
to allow said collet chuck to move toward and away from said
developer container which is held in a predetermined position
of said holding means, said cover comprising an end wall
having a hole throughout which said collet chuck extends, and
a circumferential wall surrounding said collet chuck;

a core slidably coupled over said collet chuck and
constantly biased toward said developer container, said core
comprising an end portion capable of abutting against a flange
included in said lid; and

an end seal for sealing a gap between said end portion
and said flange of said lid.

41.A device as claimed in claim 40, wherein said end
seal is provided with a multi-stage seal structure.

42, A device as claimed in claim 431, wherein said end
seal comprises a plurality of elongate rectangular seal

elements each having opposite ends thereof abutted against

* [ L ] S *
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15 FIG 26B shows a condition wherein the tip of such a chuck 30 has
been squeezed to release the lid 25. In the chuck 30 shown in FIGS. 26A
and 26B, the the slit has a rear portion 87 which 4+s—breader—than—the

front Qr tip portion. A pin 88 is studded in a pre r j.td on of,
for exanple, the stop 2 0 cover 48. \Wen the chuaﬁlﬁia’m%muml ative
to the pin 8 8 such that the pin 88 enters the narro 5O, of the
slit, the slit, i.e., the tip portion thereof is opened. Wen the chuck 30
i's moved such that the pin 88 enters the vgar portion 87 of the slit, the
tip of the chuck 30 does not contact the Iid 2 5 25. FIGS. 26A and 26B
show respectively a position .matching -50- the position B of the

bottl e holder 21 and a position matching the position A of the sane.
Referring to FIGS. 27-30, a nodified formof the toner

each other while surrounding said core, said seal members,

which adjoin in an axial . direction of said core, being.deviated,

in a circumferential direction of said core, from each other in
the position where the opposite ends are abutted.

5 43. A device as claimed in claim 42, wherein at least a

surface of said end seal is made of 4-ethyrene fluoride resin.

44. A device as claimed in claim 42, wherein said end

seal comprises an annula;r seél member made up of a first

elastic  material enriched in  elasticity mainly in a

10  circumferential direction and and a second elastic material

provided on said first elastic .material and * enriched in

elasticity mainly in .a direétidn of thickness, said seal

member being fitted on a circumferential surface of said

core.
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supply unit 17 will be described. 1In the figures, the sane or 5

simlar constituents as or to the constituents of the previous
configuration are designated-by the sane reference nunerals. In the

nmodi fi.cation, the toner supply unit 17 is also rotatable substantially 90
‘degrees between the positions A and B in a substantially horizontal plane
-about the center of 10 rotation Z, FIG 1B. To rotatably support the
.bottle holder 21 about the center of rotation Z, the mechani sm described
previously may also be used. Again, thg toner supply unit 17 has the

| ocki ng mechani smfor positioning the bottle 20 on the bottle hol der 21,
notor 37 for rotating the bottle 20, gear 1 5 link 38 for transmtting
the rotation of the notor 37 to the bottle 20, collet chuck 30 for
retaining the lid 25 of the bottle 20, core 39 slidably nmounted on the
chuck 30, and cam device for ABRSTRACKOEKEE REWHLX forth. The

nodi fication differs from the previous enbodinment, 2 0 as follows. To

begin with, in the previous enbodi nent, the cam device for noving the chuck
30 back and forth is | ocated

DEVELOPER REPLENISHING DEVICE AND
DEVELOPER CONTAINER FOR USE THEREWITH

A developer replenishing device for replenishing a
developing device with a developér, and a developer cc.mtainer
for use therewith. The developer container, or toner bottle,
has a mouth portion at one end thereof which 1is smaller in

5 diameter than a hollow cylindrical main body. At the end of
the bottle provided with the mouth, a shoulder has the inner
periphery thereof partly raised to the edge of the mouth
portion to form a raised portion for scooping up a toner. In
addition, d part of the inner periphery of the circumferential

10 wall of the bottle which is contiguous with the raised portion
is also raised toward the axis of the. bottle about which the .
bottle is Totatable, thereby forming another raised portion..
When the bottle is mounted to a bottle holder, which is
included in the replenishing device, substantially horizontally

15 with the mouth portion oriented sideways, the bottle is
rotated to raise the toner. from the bottom of the main body to

the mouth portion. As a result, the toner is discharged to the

outside via the mouth portion smoothly.

FIGURE 1B
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adj acent the center of rotation Z of the,bottle holder 21. By contrast, in
the nodification, the camdevice is |ocatediat a position conparatively

renote fromthe center of rotation Z 2 5 in the |ongitudinal

direction of the Dbottle- holder 21. -51- Specifically, as shown in-
FI GS.» 27 and 28, the cam device, generally 93, has a cam nenber 97 affi xed
to the portion of a copier front wall 96 that will face the end of the
bottle holder 21 remote fromthe centerl/#0 rotation Z when the 5 hol der
21 is‘held in the position B (referred to as novable end hereinafter). In

addition, the cam device 93 has @Ié\‘ol | £f 95 nounted on the novable end of
the bottle hol der 21 and provi ded th™a flange. Specifically, the
roller 95 is rotatably _nounted on a plate 94 which is in turn affixed
to a 10 bracket 89. Th%ﬂ*acket 89 is affixed té)at he 2bottle hol der 21
i /
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or the novable bracket 41 in the vicinity of the rear end of the bottle 20
(opposite to the end where the nouth portion 23 is positioned) in such a
manner as to be novable toward and away from the rear end of the bottle
20. The bracket 89 an d 1 5 an arm nenber 99 fastened to the rear end
of the chuck 30 by a screw 98 are connected together by a shaft 100
extending i n the lengthwi se direction of the bottle holder 21. The cam
menber 97 is made up of a pair of fenceppggbers 97a and 97b facing each
other.” The fence nenbers 2 0 97a and 97b guide the roller 95 from
the side and support the flange of the roller 95 from below the roller
95. The fence nenbers 97a and 97b are configured such that the di stance
from the center of rotation Z decreases with the decrease in the

di stance to the front wall 96 decreases. As shown in FIG 2 5 29B, the
front end portion of the fence nenber 97a is

2
/8

FIG.

//




-52- inclined downward toward the front end such that the roller 95 can
start contacting it snoothly just before the bottle holder 21 is fully
noved fromthe position Ato the position B. The bracket 89 has a boss 89a
on the vertical wall 5 thereof. A rod 90 is slidably received in a hole
surrolnded by the boss 89a of the bracket 89. An abutment 91 is affixed to
the rod 90 and capabl e of abutting against the rear end of the bottle 20.

A spring is | oaded between the vertical34# | of the bracket 89 and the
abutnent 91 and constantly biases t h e m10 away from each other. In
operation, when the bottle hol der isheld in the position B, the roller
with the flange 95 is held in a positidn closest to the base end of the
bottl e holder 21 by the cam nenber 97, as shown in FIGS. 27 and 28. The
coll et chuck 30 15 connected to the roller 95 by the shaft 100 is al so

| ocated at a position closest to the base g of the bottle holder 21. In
this condition, the chuck 30 retaVns t eliéhZS at a position

FIG. 3B
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Tenote fromthe nmouth portion 23 of the bottle 20, thereby allowing the
toner from being discharged from the nouth 2 0 portion 23. The
bottle 20 has the rear end thereof urged by the abutnment 91 and spring 92
toward the base end of the bottle holder 21. The end of the bottle 20
havi hg the mouth portion 23 is abutted against the end of the stop cover
48. Therefore, the bottle IS posh{)qped in the longitudinal 2 5
direction of the bottle holder 21. 4% sense, the abutnent - 53 -
91, as well as the nenbers associated therewith, constitute a mechanism for
positioning the bottle 20 on the bottle holder 21. Wen the bottle hol der

21 is noved fromthe position B 5 to the position A the roller 95 is
gui ded by the cam nenber 97 toward the novabl e end of the bottle hol der
21. At the . 32
. 33
20 3/ s
n 30
FIG. 4A
—
25 63
=
23 2

FIG. 4B
33 32
20\-—-\

A 3/
3/5

FIG. 4C - ‘ -
30

/ N 43

<3 21



sane time, the chuck 30 is noved toward the nmouth portion 23 of the bottle
20. - Wile the roller 95 is so guided by the cam nenber 97, the Iid 25 held
by the chuck 30 is fully 10 inserted into the nouth portion 23 when the
di stance between the bracket 89 and the stop cover 48 is -shorter than the
sumof the length of the bottle 20 and the unstressed | ength of the spring
92 and when the abutnment 91 is positioning the bottle 20. If desired, to
generate a sufficient force for insert3fft he 1 5 lid 25, a cam
menber, not shown, may be provided against which the rear end of the rod
90 abuts_.when the bottle hol der 21FiG. noS&d fromthe position B to the
position A. Then, t h e rod 90, conpared to the bracket 89, wll be
continuously urged toward the chuck 30 anggause the rear end of the 2 0
bottle 21 to abut against the abutnment 91 fof t @5 0d 90. As the bottle

hol der 21 is further noved toward t (tigon A, the roller 95 is rel eased
fromthe cam nmenber 97. FIG coprertrorm wherein the bottle hol der
21 has arrived at the posit i t¢mL,2?e nmouth portion
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25 23 of the bottle 20 has been fully sealed by the lid 25, the - 54
- chucking portion of the chuck 30 has been opened w de enough to rel ease
the lug 26 of the Iid 25, and the abutnent 91 has been noved away fromthe
rear end of the bottle 20. Assume that the chuck 30 has been
accidentally 5 retracted toward the base end of the bottle holder 21
after the roller 95 had been released fromthe cam nenber 97. Then, the

| arger diameter portion 63 of the chucR/48 (see FIG 31 A) will be engaged
with and squeezed by the core 39 which is stopped by the stop cover 48,
chucking the lug 26 of the lid 10 25. This obstructs the renoval of
the bottle 20 and the insertion of a ne ottle 20. 1In the light of

this, as shown in FIG 28, a cam nenbe IS addi tygonal | ed
adj acent the cewater of rotatioE SO de ap ar cam
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surface. Specifically, while the roller 95 and cam nenber 97 1 5 are
released from each other, the cam surface of the cam nenber 101
restricts the rear end of the chuck 30 such that the chuck 30 does not
retract toward the base end of the bottle holder 21. The cam nenber 101
may atso inplenent the relative position of the chuck 30 and core 39 for
opening 2 0 t he chucking portion 337t26re0f, I f desired. Wien the bottle
hol der 21 is noved fromthe position A {o the position B, the roller 95 is
brouglit into contact with the cam nenber 97. Subsequently, the bracket 89
and chuck 30 are each noved toward the base end of the bottle holder 2 5

21. As a result, the bottle 20 1is positioned _ tle - 55 -
hol der 21 while the lid 25 is renmoved gromthe bof 20. Ahe resulting
condition is shown in FIGS. 27 and 28. ' o
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Anot her difference between the previously described toner supply unit
17 and the toner supply unit 17 described 5 above is as follows.

The previous toner supply wunit 17 maintains the chucki ng portion
33 of the chuck 30 sufficiently open by setting up a condition which
prevehts an external force tending to squeeze the portion 33 from acting.
By contrast, the toner supply unit 17 descri bed above applies 1 0 - an
external force tending to open the chucgyag portion 33 to the portion 33
positi'vely. Specifically, as shown in FIG 31A, the chuck 30 has a slit
portion 30a positioned at the rear of a slit portion 30b contiguous wth
the portion 30a and having.a greater wd ]

The chuck 30 is slidable i®¢he boreﬁgo .
FIG 31B, the inner peripher of the)core ¢
102 which are received in thegjndividu o
chuck 30. Further, the chuck h a p
di aneter than the | arger di am

8
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substantially vertical abutnment or shoul der 104 between the portions 103
and 63. The core 39 shown in FIG 31A is substantially identical with the
core 39 of FIG 14A except for the projections 102. 2 5 In FIG 31A
the  [eference nuneral 105 designates the -56- opposite ends of
each seal nenber which are abutted agai nst each other. FIGS. 32A and 32B
are views representative of a relation between the above-stated chuck
32 and the core 39 5 and the positi o0 the chucking portion 33.
Specifically, FIG 32A shows a condition wherein the core 39 is abutted
agai nst and stopped by the stop cover 48 (not shown) when, for exanple,
the bottle holder 21 is held in the position A In this condition, the

proj ections 102 of the core 39 are positioned
FIG. 9A
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10 in the individual narrow slit portions 30a, opening the
chucki ng portion 33 positively by wedging them On the other hand, FIG
32B shows a condition wherein the collet chuck 33 is retracted a certain
di stance due to the contact of the roller 95 and cam nenber 97 when, for
exanple the bottle hol der 15 21 is brought from the position Ato the
position B. In this condition, the bosg ? the core 39 biased by the
spring 51 is stopped by the shoulders 1 9 t he chuck 30, squeezing the
chucki ng portion 33. FurthernoFEG. tH previous toner supply wunit 17
20 transmts the rotation of the gear link 38 to the bottle 20 by
formng the bottle ribs 57 on the end of the bottle 20 having the nouth

portion 23 and form ng the end of the gear link 38. On
t he ot her hand, as shown in)lFIG 33, the nodi toner supply unit 17
provi des the bottle 20 with 535:::j1recess 106 A ace of the bottle rib
57 and causes the link .
\\
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-57-.rib 58 to mate with the recess 58. However, a transm ssion
mechanism simlar to the mechanism of the previ ous enbodi nent may
al so be used, as shown in FIG 34A-34D. FIG 34D shows the inner peripheral
configuration of the gear link 5 38, as viewed in the direction

i ndicated by an arrow A in FIG 34C. Assune that the bottle rib 57 is
formed on the outer periphery of the 4¢ 20, as shown in FIGS. 34A and
34B, and that the bottle 20 is nolded by use of resin. Then, as s h o wn
10 in FIGS. 35A-35E, it is preferable to form the bottle rib 57 in a
parting line portion between nol drpytstiaThis allows the bottle 20 to
have a relatively thick wall at the portion where the rib 57 is positioned, .
conpared to a case wherein the rib 57 is located in any other position.

Any desired nunber of 1 5 ribg 57 may be forned if they are provided at
the parting portions of cooper at pre—R-t—iadt-s ifically, two parting

70




lines are available with the two bisected nold parts shown in FIGS.

35A-35E. Four parting lines will be avail able when four nold parts are
used. 2 0 The recess 106, FIG 33, fornmed in the bottle 20 is a
specitic inplenentation for transmtting the rotation of the gear link 38
to the bottle 20. Alternatively, at the shoulder of the bottle 20, the
part of the outer periphery correspongppgoto the inner peripheral raised
portion 85 nmay be brought into 2 5 engagenment with the link rib 58 or
simlar engaging portion -58 - of the gear link 38, as shown in FIGS.
36A and 36B by way of exanple: - Axgshoweain FIG 36A, the gear link 38 has
an engagi ng portion 200 engageable with the portion 85a of the outer

surface of the bottle 20 corrgsponding to %ﬂf i nner 5 rai sed portion 85.
When the head portion of the e 20 i
(§§§§§§§§i:£ia
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inserted into the gear link 38, the engaging portion 200 engages with the
portion 85a of the bottle 20. FIG 36B s ho ws the portion 85a of the
bottle 20 and the portion 200 of the gear |ink 38 abutting agai nst each
other. In FIG 36B, the 10 reference nuneral 200a designates the
surface of the portion 200 directly contacting the portion 85a. When t he
portions 85a and 200 substantially perﬁﬁzggcular to the direction of
rotation are brought into engagenent, ottle 20 is caused to rotated
about the axis thereof together with the gear link 1 5 38. This kind of
drive transm ssion nakes it needless to formthe bottle rib 57 or simlar
projection on the bottle 20 and, therefore, reduces the production cost
of the bottle 20. |In addition, drive transm ssion is insured since the
engagi ng portion 200 of the gear link 38 abuts against the portion 85a 2 0O
of the bottle 20. As shown in FIG 37, the bottle 20 may be provided with
two contact surfaces on the end thereof. As shown, a contact surface 201
is formed at a position 180 degrees spaced apart

FIG. 13A
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fromthe above-stated portion 85a in the direction of rotation 2 5 of

t he bottle 20. The gear link 38 is formed wth two -59- engagi ng
portions 200 engagi ng the surfaces 85a and 201 of the bottle 20,
respectively. 1In this case, the inner periphery of the bottle 20
corresponding to the additional contact surface 201 may al so be
configured as a raised portion for 5 raising the toner. FIGS. 38 and

39A- 39C show anot her specific &Gﬁﬁpguration of the bottle 20. As
shown, the bottle 20 has two raiggfl paygions 85 (represented by the
correspondi ng outer peripheral -portions 85a) which are spaced apart
180 1 0 degrees in the direction of rotation of the ‘bottle 20 and
symmetrical to each other with 88t to the axis of the bottle. In
the figures, the sane portiQn i

ij 25/ 24
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any one of the previous specific configurations are designated by the sanme
reference nunmerals. |In this configuration, while 1 5 the bottle 20
perfornms one rotation, the toner is guided twice to the nmouth portion 23
along_the raised portions 85. Hence, when only a small quantity of toner
is left in the bottle 20, it can be discharged from the nouth portion 23
nore positively. Mireover, since the bottle 20 and the gear |link 38 are
engaged 2 0 with each other at t8f40spaced positions, the sure
drive transmssion from the link 38 to the bottle 20 is further
pronoted. Generally, the charB&Gerit4hc  of a toner, e.g.,
chargeability and <color depend on the developing unit. 25
Therefore, it is necessary to prfevent a bottle 20 containing a -60 -

FIG. 14B
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bei ng nounted to the toner supply unit 17. For this purpose, the bottle 20

shown in FIG 38 and 39A-39C is provided with a lug 204 I n a portion

t her eof ext endi ng from the 5 circunferential edge of the color 24

to a shoul der 205. The lug 204 is sized and positioned in matching

. relation to the characteristic of the téwﬁé to be contained in the bottle
Y¥yrited

20. The end wall of the gear | gk, 381§sS with a recess in the inner
surface thereof which can receive the lug 204 of a 10 bottl e 20,

cont ai ni ng an expected er, when the bottle 20 is inserted into the
link 38. Wien a boftlie containing an unexpected toner is put on the
toner supply unit 17, i annot be fully inserted into the gear link 38
since the lug 204 does mat ch the recess of the link 38 in size or
posi tion. If 15 desilred, the bottle 20 and the gear |ink 38 may be .
provided with the reces nd the lug, respectively. The bottle 20 may be
provided with three or norje engagi ng portfons engageable with the gear |ink
38 or three or nore rai _E$rtions 85 injorder to nore surely transmt the
} .
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2 0. rotation of the link 38 to the bottle 20 or to further pronote the
di scharge of a small quantity of toner remaining in the bottle 20. Agai n,
such engagi ng portions or raised portions should preferably be |ocated at
equa) Ly spaced locations in the. direction of rotation of the bottle 20.
Specifically, FIGS. 2 5 40A-40C shqw  the bottle 20 having the

rai sed portions -61- (repbgggntgdAﬁy/ﬁﬁe outer surfaces 85a
corresponding thereto) and engagi ng portions 203 which alternate with each
ot her at angular intervals Lh these figures, the sanme
portions as the portions ofJjJany one o IL.fic bottle 5
configurations shown and '::33332 are nated by the sane

ref erence nunerals. The gedrx |ink 38~n§¥.be rovided with a greater nunber
of engagi ng portions thaai( Je 20 FQ§Qﬁder to pronote '
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snmoot h insertion of the front end of the bottle into the gear 1 0 i nk
38. Specifically, as showmn in FIG 41, the bottle 20, like the bottle 20
shown in FIG 39, has two raised portions 85 spaced about 180 degrees and
symmeirical to each other; the outer surfaces 85a of the raised portions 85
are each used as an engagi ng surface. The end wall of the gear link 38
is 15 formed wth four arcuate erqﬁ 202 on the inner periphery
thereof. The rins 202 are convex toward 'the axis of the gear link 38, as
viewed in a cross-section, and arranged symmetrically wth

respect to the axis of the link 3%IG. A383hown in FI'G 42B, the rins 202

are each inclined an angle a 2 0 at the upper edge 202b thereof facing
the bottle inlet of the gear 'lin t when the bottle 20 is
inserted into the gear link 38 ortions of bottl e 20 between the

circunferential edge of the co 2. TRisthe shoul érs 205 abut agai nst
t he upper edges 202b of the ri | _Ihéh?:éy@ such portions of the
bottle 20 slide on the rins 20ffallon . Y
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-62 - inclination a while rotating about the axis thereof. As a

result, the bottle 20 is inserted into the gear link 38 snoothly.
For snmooth insertion, the angle a should preferably be | ess than 30
degrees. Each rim 202 has a surface 202a 5 facing the axis of the -

gear I'ink 38. Such surfaces 202a of the rins 202 abut agai nst the outer
surfates 85a of the bottle to transm t194&D rotati on of the gear link 38 to
the battle 20. In sumary, it will be seen that the prgignt i nvention has
various unprecedent &tGadva@tages, as enunerated PEFow. 0 (1)
Hol di ng nmeans for hol ding a devel oper container 1is rotatable in a

substantially horizont pl ane for the a devel oper
cont ai ner. This eli the requisite & ng ns and
devel oper contau,. ea uld have a | t he hei ght
of an imge 15 : orm Rg pparatus, p I Qs 'Ho a conventional system
whi ch !
t
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requires the holding neans to nove both horizontally and vertically.
Hence, the devel oper container can be provided with a sufficient |ength.
(2) Alidis automatically attached to and detached from2 0 -a nout h
portien included in the devel oper container. Therefore, only if a
person nounts the devel oper container to the hol ding neans, a devel oper can
be repl eni shed. This not only facil&b?t§s the repl acenent of the

devel oper container, but also prevent$§ ﬁ devel oper fromfalling fromthe

nmouth 2 5 . portion of the devel oper container. Ig#addition, the
devel oper - 63 - deposited on, for exanple, the inges surface pfR% he
mout h portion is preventedftamialling to the auiside. #3) VWhi¥e the
hol di ng nmeans is held i poyit‘on fay npunfli n& the \delel dver
container, the conta e can {lbe A
FIG. 20A i~j
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5 renoved with the nouth portion thereof sealed by a lid. This also
prevents the devel oper deposited on the inner surface of the nouth portion
fromfalling to the outside. (4) The devel oper can be discharged from the
deve| gper container via the nouth portion effectively. In addition, the 1
0 quantity of developer to be left unused on the inner periphery of the
container is reduced. (5) Drive trangmmoon to the devel oper

container is insured. (6) In the event of replacenent of the

devel oper 1 5 container, the holding neans can be noved between
t he above-nentioned |oading poeiGiomland a toner replenishing
position by a mninum of force. Further, when a notor, solenoid or
simlar actuator is u Y ' . Q ¢ nmade of a

sed to no Py
m niature ac ) Ll ai ner cdn be surely
unl ocked i ngposition and, therefore, <can be surely TEY from

t he hol di ng reans. -
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(8) The devel oper contai ner can have the nouth portion thereof reduced in
size, conpared to a conventional container 2 5 havi ng a nouth portion
whose dianmeter is substantially equal -64- to the maxi num di aneter of
the jnner surface of the shoulder. The small sized nmouth portion allows a
m ni num of devel oper to deposit on the inner surface thereof and
prevents the developer fromflying around or falling accidentally as far
as 5 . possible. Wen the containeriia}léuwported, for exanple, the lid
closing the nouth portion of the contai'nmér can be as mniature as the

nmouth portion. Hence, the lid can be attached and detached by a
small force, facilitating manual attachnent and detachnent. This 1is
also true when a 10 mechani sm for attaching and detaching the 1lid
automatically is installed in a developer replenishing device. 1In

addi ti on,




such a mechanismis reduced in size. (9) A shoulder formng a part of the
devel oper container and having a greater dianeter than the nouth portion
has the 1 5 i nner surface thereof partly raised to the edge of the nouth
portign. Wien the container is rotated, the inner surface of the raised
portion raises the devel oper around the shoulder to the nouth portion,
thereby causing the toner to fall via the nouth portion. As a result, the
whol e devel oper stored in the 2 0 COQ??hﬁer can be used for devel opnent.
Moreover, since the rate of discharge of the devel oper via the nouth
portion is determ ned by, for exanple, the size of the raised portion, the
devel oper can be discharged via the nouth portion stably. (10) A person

intending to replace the devel oper 2 5 container is prevented from
removing the lid of the developer - 65 -

FIG. 23C
FIG. 23D
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cont ai ner by accident. O herwi se, the developer would fall fromthe

container to snear the surroundings. Various nodifications wll becone
possible for those skilled in the art after receiving the teachings of
t he present 5 di scl osure without departing from the scope thereof.

- 66 - Cains 1. A toner bottle for use with a toner replenishing device
havi ng a bottle holder into which a nnfi;h@ortion of said toner bottle may
fit for discharge of a toner in said toner bottle into said toner
repl eni shing device, and a drive unit 5 which rotatably drives said
toner bottle when said toner bottle is nourfed to sghd toner
repl eni shi ng device, said toner bottle conprisi
substantially holl ow contai ner

Ising a
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havi ng, adj acent one end of said toner bottle, a first diameter 10 .
portion; a discharge nouth at said one end, said discharge nouth conprising
said nouth portion and having a second dianeter substantially smaller than
said first dianeter; and a circunferential and radially extending ranp
surface 15 conflguration of the peripheral surface of said nmain body at
said one end and connecting radialdysaetween said first dianeter
portian and a radial position_ no reater than said second dianeter
portion. 2. A toner bottle a¥I@Faifl®d in claim 1, whereins ai d 20

ranp surface portlcn1%ay es to a radial position snaller than said
first dianmeter so defipe a netering edge above which a netered
anount of toner nqét f} tO"eaCh sai d nouth position. -
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- 67 - 3. A toner bottle as clained in claim 2, wherein s ai d ranp
surface portion is curved in the circunferential direction.. 4. A
toner bottle as claimed in claim 3, whereins ai d5 ranp surface
portign is concavely shaped to define a toner holding spoon portion.
5. Atoner bottle for wuse with a tener replenishing device having a
bottl e holder into which a nouth portion257'4gaid toner bottle may fit for
di scharge of a toner insaidt oner 10 bottle_into said toner
repl eni shing device, and a drive Mi C &abl y drives said toner
bottl e about a longitudinal axis tf YT when s ton bottle is nmounted
to said toner replenishing devige, 2t }t oner bogt coMmpMsing: a main
body conpri si ng a substanti @l hol | ow 1 contd ner: ®/nd a
rotational force transfeg prapectign{dr frecess of fa radi ally extgending
surface of said main body¥.and opar qti 1 - -
N < </
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with said bottle holder for transferring rotation of s ai d bottle
hol der to said toner bottle. 20 6. A toner bottle for use _
with a toner replenishing device having a nouth portion for discharge of
toner .in said toner bottle into said toner replenishing device, and a drive
unit which rotatably drives said toner bottle when said toner bottle is
nounted to said toner replenishing de§hci said toner bottle conprising:

- 68 -, a main body conprising a subst i QJI y hol | ow cont ai ner havi ng,

adj acent one end of said bottle, a figst dianmeter portion; a

di scharge nmouth at said one end, said discQarge nou 5 conprising said

nouth portion and having a segond Idiaﬁet (0D ntially smaller than
said first dianmeter; and i~ 1= |
Qi QD
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a circunferential and radially extending ranp surface configuration of said
mai n body at said one end and connecting radially between said first

di aneter portion and a radial 10 position no greater than said second
di anet-er portion such that a controllable quantity of toner in said toner
bottle is raised radially from said first dianeter portion to said
second di aneter portion for feeding said controllable quantity of toner to
said di scharge nouth when said toner b&/4® i s 15 rotated by said drive
unit. 7. A toner Dbottle as laimed_in claim 6, further
conprising said toner in said bo fFe. 892 A toner bottle as claimed in
claim 6, further conprising a rotation prevention projection on a

radialiy 20 extendi ng surface of said main body adjacent said one end.

9. A toner bottle as clained _ip—gckalm 8, further conprising a
spiral menber formed on said npkp 40e 8 ‘tdn(gyiﬁgzsaid toner toward said
nmout h portion. N

N

FIG. 29B




69 10. A toner bottle as clained in claim9, wherein said spiral
nmenber defines an edge of said ranp surface configuration. 11. A
device for replenishing a devel opi ng device of an inmage form ng apparatus
wi th, & devel oper, conprising: a devel oper contai ner containing a devel oper
and having a nouth portion; and hol di ng. mreans for hol di ng said devel oper
container while orienting said nouth p#44®n toward a devel oper
repl emni shing section; said holding neans being rotatable in a substantially
hori zontal pl ane between a deésloper reghendghi ng pggition and a devel oper

cont ai ner-nounting position. O~A devi ce clainmed in claim11,
further conprising detachqgg nmea ' -Of-setd vel oper
contai ner which is held b ' | di ijth {pai d nout h portijon
closed by said lid. 1 _ % as [ in claim212, further
conprising attaching ne ?\é hiytRy sai {f ||i said nouth porjti on of
sai d devel oper contai ner hesdb\ IS¢ sai
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nmout h portion. 14. A device as clainmed in one of clainms 11 to 13,
wherein said devel oper container is nountable to said holding neans in said
devel oper contai ner nmounting position and i s conmuni cable to said devel oper
repl eni shing section in said devel oper replenishing position. 15. A
device as claimed in claim14, further conprising control means for
controlling said detaching neans and sai'd attachi ng neans such that, at

| east when said holding neans is | ocat 8/40 sai d devel oper repl enishing
position, said lid is fully attached to said nouth portion while, at |east
when said hol ding neans is | ocated at said devel oper contai ner nounting
position, said lid is fully detached fromsaid nouth portion. 70 16.

A device as claimed in one of clains 13 to 15, wherein said detachi ng neans
and said attaching neans each conprises: retaining nmeans selectively
assum ng an operative position for retaining

FIG. 3la
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said lid or an inoperative position for releasing said |id; and noving
means for noving at | east one of said retai ning neans and sai d devel oper
contai ner toward and away fromthe other. 17. A devi ce as clai ned
in claim16, further conprising: urging neans for urging said devel oper
contarner toward said nmouth portion in a direction for causing said
retairii ng neans or said devel oper cggtﬁbnep to nove; and positioning neans
for positioning said devel oper contalﬁer in contact with said nouth
portion. 18. A device as clainmed in claim17, further conprising
driving neans for causing said devel oper container held by said hol ding
nmeans to rotate about a | ongitudi ax{-s, thereof. 19. A devi ce as
claimed in claim18, wherein sai Tving means conprises a notor and
transmtting nmeans for transmtting rotation of said notor to said

devel oper container. 20. A device as clagnmed in claim19, wherein
said transmtting nea gdK{ ri an annularggﬁf i nk rotatable about said
axi s of said devel opel |contai ¥SPrg an engagi ng portion
engeagable with an en

n rornea on 4
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shoul der portion of one end, adjacent said nouth portion, of a hollow
cylindrical main body of said devel oper container. 21. A devi ce as
clainmed in claim?20, wherein said engaging portion of said gear |ink
conprises an link rib engeagable with a devel oper container rib fornmed on
said one end of said devel oper contai ner where said engaging portion is
provi ded. 71 22. A device as clained in claim20, wherein said
engagi.ng portion of said gear |ink comd##4es an engagi ng portion engageabl e
with an outer surface of at |east one raised portion whichis fornmed in a
part of said shoul der portion and raised fromsaid shoul der portion.of said
mai n body to an edge of said nouth portion. 23. A devi ce as
claimed in claim?22, wherein said engaging portion of said gear link is
further engageable with a contact surface provided on said shoul der portion
at a position 180 degrees spaced apart fromsaid outer surface of said

rai sed portion in a direction of rotation of said devel oper container, said
contact surface having a function for guiding said devel oper to said nouth

portion.
FIG. 33




24. A device as clainmed in claim?22, wherein said engaging portion
of said gear |link conprises two engagi ng portions engeagable with outer
surfaces of two raised portions provided on said shoul der portion at two
positions 180 degrees apart fromeach other in a direction of rotation of
sai d Oevel oper container. 25. A device as clainmed in claim 16,
furthé&r conprising rotating neans for rotating said retaini ng neans about
sai d l;ongi tudi nal axis of said devel oggygoontai ner when said lid is
detached fromor attached to said nouth portion. 26. A devi ce as
clainmed in claim16, further conprising a camdevice for causing said
novi ng nmeans to nove when said i mage form ng apparatus and a predeterm ned
portion of said holding nmeans are noved relative to each other between said
repl eni shing position and said nounting position. 27. A devi ce as
clainmed in claim26, further conprising restricting nmeans for restricting
novenment of said noving neans at said replenishing position such that said
hol di ng means urges said |lid against said nouth portion. 28. - A
device as clainmed in claim26, wherein said hd(ﬁﬁ@ means i s rotatable

n

about a shaft adjoig@&ng e end of said hol ding nE% S, said cam device
adj oi ning said shaf?3 < =
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72 29. A device as clainmed in claim 13, wherein said detaching
means conprises: a collet chuck for retaining said |id by chucking a | ug
extending out fromsaid lid; noving neans for causing at |east one of said
coll et chuck and said devel oper container to nove toward and away fromthe
ot her® and control neans for opening, when said collet chuck and said
devel oper carrier ar gjpaceg apart a B&e er mi ned di st arge, 8sghucki ng
portiqgn of said collet chuck to allow said lug to enter, and squeezing, as
the distance is increased by said noving neans, said chucking portion to
retain said lug of sai ¢—Td130. A device as dlainmed in claim 29,
wherein said control ngans cdnprises: a |larger dianeter Jon on

peri phery of said colle k; a | i dabl'y coupl smal | er
di anet er portj on o#f sai t ckhfk opposite to saijd c portion
Wi th respect fo sajld | anet pofftion; biasing npafs constantly
bi asi ng sai d :q;@’toma}d sai djjmoutth pRr i on é{ ;5
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of said devel oper container; an engaging portion on said core for squeezing
sai d chucking portion of said collet chuck; and restricting neans for
restricting novenent of said core against a force of said biasing neans.

31. =~ A device as clainmed in claim30, further conprising:

posi tioning means for positioning, against the force of said biasing neans,
sai d devel oper container held by said @@/ﬁbng nmeans at a position where an
edge of said nouth portion functions as Said restricting nmeans; and a
restricting member functioning, whE#Ssaid68evel oper container is renoved
from said hol di ne S, as _Sakprestricting neans by restricting novenent
of said core a i e fromsaid edge of said nouth portion of
is positioned by said positioning nmeans.

gl ed in claim 31, wherein an engagi ng portion
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on a circunferential wall of said devel oper container, said positioning
nmeans bei ng novabl e between an operative position for causing said engagi ng
portion to engage with said engagi ng portion of said devel oper contai ner
and an inoperative position renoter circunferential wall than said
operative position. 33. A device as clainmed in claim?29, wherein
sai d 8etaching neans further conprises: a cover supporting said collet
chuck :in such a manner as to allow sai d36é#Pet chuck to nove toward and
away from sai d devel oper container which is held in a predeterm ned
position of said holding neans; saipggcovely conprising an end wall having a
hol e t hroughout which said collet chuck extends, and a circunferential wall

surroundi ng said col |l e chugk; a core slidably coupled over said collet
chuck .and const ant | y/bi hQuar d sai d devel oper container, said core
conprising an end pgr pho of abutting against a flange included in
said lid; and an egd Qg a gap between said end portion and
said flange of sajd device as clained in claim 33,
wherein said end’se Jl ti-stage seal structure.
20
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35. A device as clainmed in claim34, wherein said end seal
conprises a plurality of elongate rectangul ar seal el enents each having
opposite ends thereof abutted agai nst each other while surroundi ng said
core, said seal nenbers, which adjoin in an axial direction of said core,
bei nd deviated, in a circunferential direction of said core, from each

other%in the position where the oppositéq:nds are abutted. 36. A
device as clained in claim 33, wher ei P 4% east a surface of said end seal
i's made of 4-fluoro ethyl ene pol yner. - 74 37. A device as

clainmed in claim33, wherein said end seal conprises an annul ar seal nenber
made up of a first elastic material enriched in elasticity mainly in a
circunferential direction and a second elastic naterial provided on said
first elastic material and enriched in.elasticity mainly in a direction of
t hi ckness, said seal menber befﬁ&'fi??@d on a circunferential surface of
said core. 38. A device as clainmed in claim 13,, whereifitsaid
attachi ng neans conpri ses: 852 ,té?
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a collet chuck for chucking a lug extending out fromsaid |id; noving neans
for causing at |east one of said collet chuck and said devel oper contai ner
to nove toward and away fromthe other; and rel easing neans for opening a
chucking portion of said collet chuck to rel ease said |ug when or before or
after® a di stance between said collet chuck and said devel oper container is
reduckd by said noving neans to fully seai said nouth portion by said lid
retai ped by said collet chuck. 39. 38/40 A gdevice as claimed in claim
38, wherein said rel easing neans conprises: a core slidably nounted on said
coll et chuck and constantly biased by biasing neans toward sai d nouth
portion of said devel oper container; a projection on said core and received
inaslit formed in said collet chuck, said projection wedgi ng, when
brought to a rear narrow portion of said slid, said collet chuck to thereby
open a chucking portion of sai &3l | s#0xhuck; and restricting nmeans for
restricting, when said distance is reduced by said noving neans until or
before or after said lid fully closes said nouth portigge novement of said
core against a force of said biasing neans to thereby displace ghid
projection froma broad portion of said |idte-~said nakrow pﬂg?(ym




40. A device as clainmed in claim38, wherein said attaching neans
further conprises: 75 a cover supporting said collet chuck in such a
manner as to allow said collet chuck to nove toward and away from said
devel oper container which is held in a predeterm ned position of said

hol di"fhg neans, sai d cover conprising an end wall having a hol e throughout
whi chs sai d coll et chuck extends, and a circunferential wall surrounding
sai d col l et chuck; a core slidably coupP8d4Bver said collet chuck and
constantly biased toward said devel oper container, said core conprising an
end portion capable of abutting against a flange included in said lid; and
an end seal for sealing a gap between said end portion and said flange of
said lid. 41. A device as clainmed in claim40, wherein said end
seal is provided with a nulti-s%€8e Sffl structure. '




42, e A device as clainmed in claim4l, wherein said end seal
~conprises a plurality of elongate rectangul ar seal elenents each having
opposi te ends thereof abutted agai nst each other while surrounding said
.core,said seal nmenmbers, which adjoin in an axial direction of said core,
" beingsdeviated, in a circunferential direction of said core, fromeach
other{in t he position where the opposi #dsands are abutted. 43. A
device as clainmed in claim42, wherein-at |east a surface of said end seal
is made of 4-ethyrene fLygridgygesin. 44. A device as clainmed in
claim42, wherein said end sea? conprises an annul ar seal nenber nmade up of
a first elastic material enriched in elasticity mainly in a circunferential
direction and a second el astic nateéi | provided on said first elastic
material and enriched Lp=erastixy inly in a direction of thickness,
sai d seal nenber \\ircunferential surface of said core.
-76- elasticity aQQ(N1 of thickness, said sea

i a\ential surface of said
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‘core. 38. A -device—as—etalwed in claim 13 )’lﬁhp éﬁ“ REST,SHERTY  SG

attaching neans nﬂ E coI l et chuck for Ucﬁ’hg"é ??ﬁ?de t%’nﬁ?ﬁﬁg -----
eft.

out fromsaid I s for causing at *‘I E‘a*s*f‘ ne: B‘%g“"s’a dto Bage
chuck and sai ner to nove towar b affdiagay: awed f.rignpagede. -
other; and rel ea5| ng nmeans for bpening a chucki Kg poract on: pIgedaf.diocpagedt .
chuck to rel ease said |ug when or befor after a distance between sai d
collet <chuck and said devel oper COI’]?%I ner |'sij/egciucve5d syCmeicd, Wi ng
means to fuldgy seal SaA%nE?botﬂé"ﬁ‘é’élﬂnﬁ@iﬂélﬂﬂl ) W HE Ui sid SpiFabtnemberdepmes a0
col | et chuck 39. A device as clained in claim38, wherein said
rel easi ng mearedge ofrpaid sasmp surface gerfigugationabl y nounted on said col | et
chuck and constantly biased by biasing neans toward said nouth portion 20
of said devel oper contai ner;

11. A device for replenishing a developing device of an image forming

apparatus with a developer, comprising:

a developer container containing a developer émd having a mouth portion;
and

holding means for holding said developer container while orienting said
mouth poi'tion toward a developer replenishing section;

said holding means being rotatable in a substantially horizontal plane
between a developer replenishing position and a developer container-mounting position.

12. A device as claimed in claim 11, further comprising detaching means for
detaching a lid from said developer container which is held by said holding means with
said mouth portion closed by said lid.

13. A device as claimed in claim 12, further comprising attaching means for
attaching said lid to said mouth portion of said developer container to thereby seal said

mouth portion.

14, A device as claimed in one of claims 11 to 13, wherein said developer
container is mountable to said holding means in said developer container mounting
position and is communicable to said developer replenishing section in said developer

replenishing position.

15. A device as claimed in claim 14, further comprising control means for
controlling said detaching means and said attaching means such that, at least when said
holding means is located at said developer replenishing position, said lid is fully
attached to said mouth portion while, at least when said holding means is located at said
developer container mounting position, said lid is fully detached from said mouth
portion.
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a ro ection on said core and received in a slit forned i n said collet
chuck sai ﬂlll“]"lﬁ“wmlmmr ng, when brought to a rear narrow portion of
sai d S|Id k-to thereby open a chucking portion of said
col | et chuck and" e restricting nmeans for restricting, when said
di stance is reduced by sai d novi ng neanéﬂbntil or before or after said lid

fully cIose sald o] aid_.cor. nst a
force of sal bi asi ngnﬁe%ggetag faﬁg‘%&ewn& ggf 1% b§,5wher%1p c@%awngf rom
a broad por ks andfsaidaitidching hearis @actseontprizes:r ow portion. 40. A device as

claimed in claim 38., ,V\,herei n a| d attaching neans furt{her conprises: a
cover supporting said ﬁﬁ“@%&gr@?faﬁge Rositionfgr rgfaigiRg saj d

coll et chuc ksa?i@liﬁ“&ifﬁntixﬁiﬂ@{aﬂv@{i&itﬁiﬂafﬁr réfléaQiﬁg saidi1fd;

and moving means for moving at least one of said retaining means and

said developer container toward and away from the other.

17. A device as claimed in claim 16, further comprising:
urging means for urging said developer container toward said mouth

portion in a direction for causing said retaining means or said developer container to

move; and

positioning means for positioning said developer container in contact with
said mouth portion.
18. A device as claimed in claim 17, further comprising driving means for

causing said developer container held by said holding means to rotate about a
longitudinal axis thereof.

19. A device as claimed in claim 18, wherein said driving means comprises
a motor and transmitting means for transmitting rotation of said motor to said developer
container.

20. A device as claimed in claim 19, wherein said transmitting means

comprises an annular gear link rotatable about said axis of said developer container, and
comprising an engaging portion engeagable with an engaging portion formed on a
shoulder portion of one end, adjacent said mouth portion, of a hollow cylindrical main
body of said developer container.

21. A device as claimed in claim 20, wherein said engaging portion of said
gear link comprises an link rib engeagable with a developer container rib formed on said

one end of said developer container where said engaging portion is provided.
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devel oper container which is held in a predeterm ned position of said
hol di hg ™means, sai d cover conpr|5|ng an end wall having a hole

t hr oughout m“ m ﬂ ”mt chuck extends, and a circunferential wall
surr oundi nH Ilml mn a core slidably coupled over
said collet ©huck" aad tonst ant ly biased toward said devel oper

contai ner, said core conprising an end Eortion capabl e of abutting agai nst
a flange included in sald Iid and an dAd seal for sealing a gap between

sai d end porgy on 20 C}Bi!xsngg%cﬁ{mQQ' Wheréifl- salﬁjenga% tie ofiSaic | ai med

in claim 40, wherein sal 'S prowded W th mul ti - st age seal
structure. Agear Hink chemprises asenghgngrp@ttlomengag¢able4mth mlsnrfmqf atleast o8|

COMD 1225, s e iy 8o o B oyl Ao ol ™

shoulder portion of said main body to an edge of said mouth portion.

23. - A device as claimed in claim 22, wherein said engaging portion of said
gear link is further engagéable with a contact surface provided on said shoulder portion
at a position 180 degrees spaced apart from said outer surface of said raised portion in
a direction of rotation of said developer container, said contact surface having a function
for guiding said developer to said mouth portion.

4. A device as claimed in claim 22, wherein said engaging portion of said
gear link comprises two engaging portions engeagable with outer surfaces of two raised
portions provided on said shoulder portion at two positions 180 degrees apart from each

other in a direction of rotation of said developer container.

25. A device as claimed in claim 16, further comprising rotating means for
rotating said retaining means about said longitudinal axis of said developer container
when said lid is detached from or attached to said mouth portion.

26. A device as claimed in claim 16, further comprising a cam device for
causing said moving means to move when said image forming apparatus and a
predetermined portion of said holding means are moved relative to each other between
said replenishing position and said mounting position.

27. A device as claimed in claim 26, further comprising restricting means
for restricting movement of said moving means at said replenishing position such that

said holding means urges said lid against said mouth portion.

28. A device as claimed in claim 26, wherein said holding means is rotatable
about a shaft adjoining one end of said holding means, said cam device adjoining said
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= 78 - each OM ng said core, said seal -nenbers, which
adjoin in an aﬂl\m“ﬂul“ \I\u T‘iﬁrsai d core, being deviated, in a
circunferenti al i d core, fromeach other in the position
where the opposite %ends are abutted. 5 43. A device as clained in

?: ai m_alz, wher ei 24at | east a surface of 73aid end seal is nmade of 4-ethyrene
uori de resin. . A device as.clained.in_.claim 42 erein said

seal conpri$® an an@ﬂuﬁ%’ﬂcesé%llcfaﬁ%ﬂﬁéﬁ‘ ‘Q‘Hﬁ’dé& d@lere&q sgid &?@gﬁn%l% Cend
mat eri al Mela]<Ta in elasticity mai nly in a 10
circunferentia Irection and and a second elastic material provided
on said first el astaelletahuck fosiretaiging saiddidiby chucking ajug pxiending euf frommi n) y
in a directi B, of thickness, said seal nenmber being fitted on a
circunferentP® s rface of said core.

moving means for causing at least one of said collet chuck and said
developer container to move foward and away from the other; and

control means for opening, when said collet chuck and said developer
carrier are spaced apart a predetermined distance, a chucking portion of said collet
chuck to allow said lug to enter, and squeezing, as the distance is increased by said
moving means, said chucking portion to retain said lug of said lid.

30. A device as claimed in claim 29, wherein said control means comprises:

a larger diameter portion on periphery of said collet chuck;

a core slidably coupled over a smaller diameter portioﬁ of said collet
chuck opposite to said chucking portion with respect to said larger diameter portion;

biasing means for constantly biasing said core toward said mouth portion
of said developer container;

an engaging portion on said core for squeezing said chucking portion of
said collet chuck; and

restricting means for restricting movement of said core against a force

of said biasing means.

31. A device as claimed in claim 30, further comprising :

positioning means for positioning, against the force of said biasing
means, said developer container held by said holding means at a position where an edge
of said mouth portion functions as said restricting means; and

a restricting member functioning, when said developer container is
removed from said holding means, as-said restricting means by restricting movement
of said core at a position remote from said edge of said mouth portion of said developer

container which is positioned by said positioning means.

REPLACEMENT SHEET

0 8 FEB 1999




LLLLE

32. A device as claimed in claim 31, wherein an engaging portion is formed
on a circumferential wall of said developer container, said positioning means being
movable between an operative position for causing said engaging portion to engage with
said engaging portion of said developer container and an inoperative position remoter
circumferential wall than said operative position.

33, A device as claimed in ¢laim 29, wherein said detaching means further
comprises: |

| a cover supporting said collet chuck in such a manner as to allow said
collet chuck to move toward and away from said developer container which is held in
a predetermined position of said holding means, said cover comprising an end wall
having a hole throughout which said collet chuck extends, and a circumferential wall
surrounding said collet chuck;

a core slidably coupled over said collet chuck and constantly biased
toward said developer container, said core comprising an end portion capable of
abutting against a flange included in said lid; and

an end seal for sealing a gap between said end portion and said flange
of said lid.

34. A device as claimed in claim 33, wherein said end seal is provided with
a multi-stage séal structure.

35. A device as claimed in claim 34, wherein said end seal comprises a
plurality of elongate rectangular seal elements each having opposite ends thereof abutted
against each other while surrounding said core, said seal members, which adjoin in an
axial direction of said core, being deviated, in a circumferential direction of said core,
from each other in the position where the opposite ends are abutted.

36. A device as claimed in claim 33, wherein at least a surface of said end

seal is made of 4-fluoro ethylene polymer.
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37. A device as claimed in claim 33, wherein said end seal comprises an
annular seal member made up of a first elastic material enriched in elasticity mainly in
a circumferential direction and a second elastic material provided on said first elastic
material and enriched in elasticity mainly in a direction of thickness, said seal member

being fitted on a circumferential surface of said core. |

38. A device as claimed in claim 13, wherein said attaching means
comprises:

a collet chuck for chucking a lug extending out from said lid;

moving means for causing at least one of said collet chuck and said
developer container to move toward and away from the other; and

releasing means for opening a chucking portion of said collet chuck to
release said lug when or before or after a distance between said collet chuck and said
developer container is reduced by said moving means to fully seal said mouth portion
by said lid retained by said collet chuck.

39. A device as claimed in claim 38, wherein said releasing means
comprises: _

a core slidably mounted on said collet chuck and constantly biased by
biasing means toward said mouth portion of said developer container;

a projection on said core and received in a slit formed in said collet
chuck, said projection wedging, when brought to a rear narrow portion of said slid, said
collet chuck to thereby open a chucking portion of said collet chuck; and

restricting means for restricting, when said distance is reduced by said
moving means until or before or after said lid fully closes said mouth portion,
movement of said core against a force of said biasing means to thereby displace said

projection from a broad portion of said lid to said narrow portion.

40. A device as claimed in claim 38, wherein said attaching means further

comprises:

REPLACEMENT SHEET
08 FEB 1999




* C L M H *

75

a cover supporting said collet chuck in such a manner as to allow said
collet chuck to move toward and away from said developer container which is held in
a predetermined position of said holding means, said cover comprising an end wall
having a hole throughout which said collet chuck extends, and a circumferential wall
surrounding said collet chuck;

a core slidably coupled over said collet chuck and constantly biased
toward said developer container, said core comprising an end portion capable of
abutting against a flange included in said lid; and

an end seal for sealing a gap between said end portion and said flange
of said lid.

41. A device as claimed in claim 40, wherein said end seal is provided with
a multi-stage seal structure.

42, A device as claimed in claim 41, wherein said end seal comprises a
plurality of elongate rectangular seal elements each having opposite ends thereof abutted
against each other while surrounding said core, said seal members, which adjoin in an
axial direction of said core, being deviated, in a circumferential direction of said core,
from each other in the position where the opposite ends are abutted.

43. A device as claimed in claim 42, wherein at least a surface of said end

seal is made of 4-ethyrene fluoride resin.

44. A device as claimed in claim 42, wherein said end seal comprises an
annular seal member made up of 5 first elastic material enriched in elasticity mainly in
a circumferential direction and a second elastic material provided on said first elastic
material and enriched in elasticity mainly in a direction of thickness, said seal member
being fitted on a circumferential surface of said core.
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ABSTRACT OF THE DISCLOSURE

DEVELOPER REPLENISHING DEVICE AND
DEVELOPER CONTAINER FOR USE THEREWITH

A developé,r replenishing device for . replenishing a
developing device with a developer, and a developer container
for use therewith. The developer container, or toner bottle,
has a mouth portion at one end thereof which is smaller in
diameter than a hollow cylindrical main body. At the end of
the bottle provided with the mouth, a shoulder has the inner
periphery thereof partly raised to the edge of the mouth
portion to form a raised portion for scooping up a toner. In
addition, 4 part of the inner periphery of the circumferential
wall of the bottle which is contiguous with the raised portion
is also raised "toward the axis of the. bottle about which the
bottle is Trotatable, thereby forming another raised portion.
When the bottle is mounted to a bottle holder, which is
included in the. replenishing device, substantially horizontally
with the mouth portion oriented sideways, the bottle is
rotated to raise the toner from the bottom of the main body to
the mouth portion. As a result, the toner is discharged to the

outside via the mouth portion smoothly.

FIGURE 1B



