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DEVELOPER REPLENISHING DEVICE AND .

DEVELOPER CONTAINER FOR USE THEREWITH
BACKGROUND OF THE INVENTION
The present invention relates to a developing device

5
10
15
20

included in a copier, facsimile apparatus, printer or similar

image forming apparatus and, more particularly, to a

developer replenishing device for replenishing the developing

device with a developer, and a developer container for use

therewith.

There has been extensively wused a copier, facsimile

apparatus, printer or similar electrophotographic image

which latent

forming apparatus electrostatically forms a

image on a photoconductive element, develops the latent

developer, and then

It

image with charged color particles, i.e.,

is a common

transfers the developed image to a paper.

a fresh

A

practice with this type of apparatus to supplement

developer when a developer stored in a vessel is consumed.

device for replenishing the developer may be implemented

with a hollow cylindrical container storing the developer, as

taught in, for example, Iépanese Patent Laid-Open Publication

59-188678 and 60-146265. The container is

(Kokai) Nos.

substantially entirely open at ‘-.on/e"'- end thereof to form a
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There has been extensively used a copier, facsimle apparatus,
printer or simlar el ectrophot ographic inage 1 0O form ng
apparatus which electrostatically fornms- a latent image on a
photoconductive elenent, develops the Ilatent imge with charged col or

particles, i.e., developer, and then transfers the devel oped image to a
paper. It is a common practice with this-t¥pe of apparatus to supplenent a
fresh 15 devel oper when a devel oper stored in a vessel is consuned. A

deVice for repl eni shing the devel oper nay be inplenented with a holl ow
cylindrical container storing the devel oper, as

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. To
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 apparatus with the developer.
Before the new container is put on the holder maintained in
the vertical position, the container 1is 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 above 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
posi“tion 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
I T e
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taught in, for exanple, Japanese Patent Laid-Qpen Publication (Kokai) Nos.
59- 188678 and 60-146265. The <container is 2 0 substantially
entirely open at one end thereof to form a 2 devel oper outlet and
is rotated about the longitudinal axis thereof to sequentially discharge
t he "devel oper, or powder, to the vessel of the inmage formi ng apparatus via

the outlet. To -3 -

T o

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 arrangement 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,
o
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repl ace the container with a new container filled with a fresh 5
devel oper, a hol der positioned horizontally on the body of the inage
form ng apparatus is rotated dowmward 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 nounted to the holder. Subsequently,
the holder 1 0 Is again rotated to thg -horizontal position where

the “new container can replenish the apparatus wth the devel oper.
Bef ore the new container is put.on the holder naintained in the vertical
position, the container is positioned such that

a dead space is produced between the outlet and the adjoining
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 despite that the container is
set in a horizontal position.

It is another object of the present irivention 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 installed 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
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t he opening, or develober outlet, thereof faces upward, and 1 5 then a

cap closing the opening is renoved. The container without the cap is
nounted to the holder with the opening facing upward, so that the powder
filltng the container may not fall. However, the prerequisite with the
conventional schene 2 0 descri bed above is that the length of the hol der

shoul d not be greater than the hei ght of 4Be-apparatus since the hol der
to _hé rotated between the horizontal position and the vertical position
about one end thereof. Generally, the apparatus is

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 provided 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 toner 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.

. \
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provided with as small a height as possible to neet the 2 5 demand
for a mniature configuration, requiring the holder 3 and,

therefore, the container to be as short as.possible. As a result, the
quantity of devel oper available with a single container is reduced,
resulting in the frequent replacenent of the container. |In any case, the
conventional replenishing -6 -

%y

Further, in accordance with the present invention, 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 tomer in the toner bottle into the

3 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 provided a main body comprising a substantiélly

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 bhaving a

15 mouth portion for discharge 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 to

the toner replenishing Qevice, 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

i
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5 device cannot be reduced in size and suffers from design
limtations in relation to the internal arrangenent of an imge
form ng apparatus. In the light of the above, we conducted a series of
studtes and experinments in order to inplenent an 1 0
arrdangenment for allowng a person to replace the cylindrical container
while maintaining the holder in the - hori zont al posi tion. However ,

sincé the container is substantially fully open at one end thereof, the
devel oper stored therein falls. via the outlet of the container when the

container is nmounted to
diameter portion and a radial position no greater than the
second diameter portion such that a controllable quantity of
toner in the toner 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 tomer bottle is rotated by the drive unit.

S 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
section 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;
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15 the holder. W, therefore, have proposed in Japanese Patent
Lai d- Open Publication No. 3-2881 a devel oper repl eni shing device using a
contai ner which is closed at both ends thereof and forned with a devel oper
outlet in the circunferential wall thereof adjacent one of the closed

ends. This kind of 2 0 container is placed on a holder with the outl et
facing upward. However, considering the 8fact that an image forning
apparatus is used by ordinary clerks, it is Ilikely that the container
is inadvertently nmounted to the .holder with the outlet facing downward.

Then, the developer will fall from

FIG. 2 is a section showing the general construction of a
developing device incorporated in the copier;
FIGS. 3A and 3B are respectively a section and a
fragmentary enlarged view, showing a toner bottle for use
5 with the copier;
FIGS. 4A-4C show a sequence of steps for removing a lid
from the toner bottle; '
FIG.5A 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 toner 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 embodiment of the present invention;
FIGS. 7 and 8 are exploded perspective views each
showing a particular part of the tomer 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;r supply unit;

FIG. 12B is a sectional perspective view of the toner

25 bottle;
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25 the container and snear the apparatus and floor. In addition,
-4- a dead space is produced between the outlet and the adjoining end of
the container, requiring the container to be provided with an additi onal
| ength mat ching the dead space. 5 SUMVARY OF THE

I NVENTION It is, therefore, an object of the present invention to

FIG. 13A is a section of the collet chuck;
FIGS. 13B and 13C are sections each showing another
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 tomer 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 Ilid;
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;
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provide a new and inproved developer replenishing device free from
the drawbacks di scussed above. It is another object of the present

i nvention to provide a 1 0 devel oper -replenishing device which
prevents a devel oper from falling from a container despite that the
container is set in a horizontal position. It is another object of the
present invention to provide a new and'iﬁﬂ}oved devel oper container for
use*with such a 15 devel oper replenishing device. It is another
object of the present invention to provide a

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 tomer bottle;
5 FIG. 21C is an enlarged section of a part of the toner
bottle shown in FIG. 21A;
FIG. 21D is a section along line A1l-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. ?2A, 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 position 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. o
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devel oper container capable of replenishing a devel oping device
installed in an image form ng apparatus with all the devel oper stored
therein. 2 0 In accordance with the present invention, in a
developer container for use with a devel oper repl eni shing deV|ce a hol der
for® holding the developer container to allow a developer to be
discharged from a nouth portion of +Rel devel oper container into the
devet oper replenishing device, 2 5 and a drive unit for causing the

devel oper container held by

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 without being discharged;

FIGS. 26A and 26B each demonstrates a  particular

5 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 of 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;

i’IG. 34A is a front view showing a modified toner bottle

for used with the toner supply unit of FIG. 27;
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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 & part of the shoul der portion for guiglng the developer stored in
the devel oper container to the nouth port &n Al so, in accordance with the

present invention, in a

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

from the right;
FIG. 34C is a section of a glear 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 each 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;
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toner bottle for use with a toner repl enishing device having a 1 0
bottl e holder into which a nouth portion of the toner bottle may fit for
di scharge of a toner in the toner bottle into the toner replenishing
devite, 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 main body 1 5 conprising a- Bstanti al | y hollow contai ner
havi,hg, adjacent one end of the toner bottle, a first dianeter
portion, a discharge nmuth at the one end, the discharge nouth
conprising the nouth portion and having a second dianeter
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

o FIG. 42C shows the toner bottle 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, the 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 document, a mirror 2b, and a
lens, not shown. A photoconductive element in the form of a
drum 3 is rotatably located below the optical unit 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 a t
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
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substantially
circunferenti al
configuration
and

radi al
accordance with the present invention, in-

»

o v

* connecti ng
position no greater than the second di ameter portion. Furt her,

10

135

20

25

smaller than the first diameter, and az20o0

and radi ally ext endi ng ranp surface

radially between the first diameter portion and a

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
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
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 tomer is
supplied from the hopper 16 into the developing unit §. 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
detail later. A toner supply roller 19 is disposed in a portion
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. I-

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

in the upper front portion of the copier and includes a bottle
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toner bottle for use with 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. t oner replenishing device,
and - a drive unit which rotatably drives the toner bottle about a

| ongi tudi nal axis thereof when the toner bottle is nounted to the toner
repl eni shing device, there are provided -alfai-n body conprising a
sybstantially 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 holder for transferring the

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 1is 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 front 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
as Been R»ﬁii:ed



rotation of the bottle holder to the toner bottle. Mreover, in accordance
with the present invention, in toner bottle for use with a toner

repl eni shing device having a 1 5
the-toner bottle into the toner replenishing device,
rotatably drives the toner bottle when th
toner repl enishing device, there are prov

d a main body conprising a

supstantial ly holl ow contai ner having, adjacent 2 0 one end of the

bottle, a first

di anmeter portion, a discharge nmouth at the one end,

di scharge nouth conprising the

10

15

20

25

23 at substantially the center of one end thereof. The mouth
portion 23 has a smaller diémeter than the cylinder
constituting the bottle 20 and has a circular section. In the
specific configuration, the mouth portion 23 is formed at the
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
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
collar 24 while mating with the ribs 28 during the tranmsport
of the .Dbottle 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 periphery thereof which are
complementary to the ribs 28.

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 3 0

has a chucking portion 33 at the tip thereof and is supported
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mouth portion and having a second di aneter substantially smaller
than the first dianeter, and a circunferenti al and radially extending
ranp surface configuration of the mai n 25 body at the one end and
connecting radially between the first -7- diameter portion and a radi al
position no greater than the second dlaneaq; portion such that a

control | able quantity of

by a hole 3la 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 is 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 tomer is prevented from

20 falling from the mouth portion 23.
When the toner in the bottle 20 1is entirely consumed,
the empty bottle 20 is taken out of the bottle holder 21. At
this instant, the moving means may move the collet chuck 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

—_—_—
—_—
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toner in the toner bottle is raised radially from the first dianeter
portion to the second dianeter portion for feeding 5 the controllable
gquantity of toner to the discharge nout h when the toner bottle is
rotated by the drive unit. In addition, in accordance with the present

I nvention, a device for replenishing a devel opi ng device of an inmage

form ng apparatus with a devel oper conprt a developer 1 0 cont ai ner
cont ai ning a devel oper and having a nouth portion, and a hol der

comuni cated to a devel oper repl enishing section for hol ding the devel oper

container while orienting
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 the 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 26b prevent the easy access of the
person‘s fingers to the lug 26.

20 FIG. 5D 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 portlon 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
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the nouth portion toward the devel oper replenishing section. The hol der
Is rotatable about one end in a substantially 1 5 hori zontal pl ane.

BRI EF DESCRI PTI ON OF THE DRAW NGS The above and ot her objects, features and
advant ages of the present invention will become nore apparent fromthe 2 0
foll'owing detailed description taken wth the acconpanying draw ngs
in which: FIGS. 1A and 1B are respectivelyl® section and a front view,

showi ng a copier to which the present invention is applicable;

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 1lug 25 is

5 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 wunit 17 will be described more

specifically. FIG. 6 shows the unit 17 held in the poéition B
10 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
15 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

20 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,

25 FIG. 2. The bottle holder 21 is rotatably supported by the
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-8 FIG 2 is a section showi ng the general construction of a devel opi ng
device incorporated in the copier; FIGS. 3A and 3B are respectively a

section and a fragnmentary enl arged view, showi ng a toner bottle for use 5
wi,th- the copier; FIGS. 4A-4C show a sequence of steps for removing a lid

-20 -

front wall of the copier and capable of holding the bottle 20
in a substantially horizontal position. A locking mechanism
36 positions the bottle 20 on the bottle hélder 21 in the axial
direction of the bottle 20. A motor 37 causes the bottle 20

5 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

10 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 is
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

i5 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 1is rotatable about a substantially vertical axis extending
through the upper and lower pins 43 and 44. As shown in FIG.
20 8, the stationary bracket 42 is rotatably supported by 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,

25 A cylindrical stop cover 48 is disposed in the seat 47 to cover
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fromthe toner bottle; FIG 5A is a section showng 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 showing a thin flat piece to be attached to the |id of
the toner bottle; FIG 5E is a section showng the lid with the thin flat 1
5 piece attached thereto; FIG 6 is-a2slkeeti on showing a toner supply

uni .t i ncl uded

the mouth portion 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

e 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 collet

10 chuck 30. An auger-like spring 51 is also accommodated in

the core receiving portion to constantly bias the core 39

toward the bottle 20. The core 3% 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 faces 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, i.e., a projection

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

shovm ng a collet chuck included in the toner supply unit; FIG 12A is an
expl oded perspective view show ng another part of the toner supply
unit; FIG 12B is a sectional perspective- 2i2w of the toner 2 5 bottl e;

v

spring 53 cénstantly biases the locking member 352 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 bhaving a right-angled triangular

5 cross-section defined by a substantially vertical contact
surface 54a and a slant 54b extending from the surface 54a

i toward the mouth portion 23. The contact surface 54a may be
overhung in such a manner as to incline toward the rear end 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 the gear 55 associated with the motor 37 and is
provided with an inside diameter greater than the outside
diameter 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
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-9- FIG 13Ais a section of the collet chuck; FIGS. 13B and 13C are
sections each show ng anot her 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 un it -23 -

® T

bottle ribs hereinafter) 57 provided on the bottle 20 (see FIG.
34D).

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.  The
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
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and the dianmeter of the nouth of the toner bottle; FIG 16 is a perspective
vi ew show ng a stop cover and a 1 0O collet shaft included in a nodified
enbodi ment; FIGS. 17A-17D denonstrate ‘the operation of the

nmod|’fi ed enbodi nent; FIGS. 18A- 18D show anot her operation of the nodified
enbodinment; 1 5 FIG 19A is a persgective view show ng the lid;
FIG, 19B is a section of the lid shown in G 19A; FIG 19C il lustrates

ferces to act on the lid when the lid

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 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 portion 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.
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I s attached and detached; FIG 19D is a section showi ng anot her
specific 2 0 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
battle of FIG 20A in a particular view, This Sheet Has Been Re | aced

.25 -

The resulting opening D', of the chucking portion 33 s
selected to be at least smaller than the maximum diameter d;

of the lug 26 and, preferably, equal to the diameter d, 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 the 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
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-1 0- FIG 20Gis a plan view of the toner bottle fromwhich the cap is
renmoved. FIG 21A is a section along line A-A of FIG 20A; FIG 21Bis a
perspective view of the toner bottle; 5 FIG 21C 1is an enlarged
section of a part of the toner bottle shown in FIG 21A;, FIG 21D is a
section along line Al-A3 of FIG 23C, FIG ZgA is a front view
denonstrating how the toner -26 -

position A to the position B, the first surface 71 guides the

roller 70 such that the chuck 30 biased by the spring 51
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
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bottle guides a toner with raised portions thereof; 1 0 FIG 22B is
a front view of the toner bottle rotated 90 degrees fromthe position of
FIG 22A; FIG 22Cis a side elevation of the toner bottle shown in FIG
22A; as seen fromthe right; FIG 22D is a side elevation of the toner
bottle shown in 1 5 FIG 22B, as seen_fyem 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

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 positioned 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, ie., 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 respomse 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
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degrees fromthe position showmn in FIG 23A; 2 0 FIG 23Cis a
side el evation 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. 28 -

sequentially drives the toner toward the mouth portion 23 of

the bottle 20 until it falls from the portion 23. The toner

dropped from the bottle 20 is received by the toner receiving

portion 16a of the hopper 16 via the opening 49 of the stop

5 cover 48. Then, the screw conveyor 18 conveys the toner

from the tonmer 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

predetermined value, ie., until the tomer supply roller 19

10 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

15 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.

20 Subsequently, as the projection 73 moves away from the

locking member 52, the member 52 is 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 tdner in the bottle 20 and, therefore,

25 causing a greater quantity of tomer to flow out of the bottle
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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 wthout
bei ng discharged; FIGS. 26A and 26B each denonstrates a parti cul ar
5 - operation available with a nodified collet chuck; FIG 27 is a front
viéw of another specific arrangenent of stdre toner supply unit held in a
toner replenishing position; FIG 28 is a plan view of the toner supply
uni.t shown in FIG 27; 10 FIG 29A is a side elevation of the

unit shown in FIG 27,

~

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
replacement 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 restricted 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
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as seen from the right; FIG 29Bis a fragnentary enlarged view as
seen in a direction Ashowmm in FIG 28; FIG 30 is a front view of the
toner supply unit held ina1l5 - position for nounting 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 31B |§ a front view of the core;
FIGS. 32A and 32B each dem)nstraté specific 2 0 operation
of. the collet chuck shown in FIG 31A

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 pulled 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 lockiﬁg 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 specific
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

-
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FIG 33 is a fragnmentary enlarged 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; - 12- FIG
34B is a side elevation of the toner bottle, as s e e n fromthe right;
- 31 -

the stop cover 48. In this configuration, at the moment when
the locking member 52 is lifted away 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 1lid 25 has been fully released

.
s

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., the 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 portion 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

23 mechanism 36, the core 39 abuts against the gear link 38
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FIG 34Cis 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
wiithr the present invention; FIG 36A is a perspective view of a toner
botfle and an 1 0 annular link incl udggzn in a nodification of the
present invention; FIG 36B shows the~ er bottle inserted into

the.’

before 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.
5 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,
10 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
15 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

20 manually.

The core 39 is held in a position where it does not
contact the Ilarger 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
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annular link; FIGS. 37 and 38 are perspective views each showwng a 1 5
toner bottle and an annular link included in another nodification
of the present invention; FIG 39A is a perspective view show ng anot her
speci fic configuration of the toner bottle; FIG 39B is a fragnentary view
of the toner bottle; 2 0 FIG 39C3is .a plan view of the toner
bottle; FIG 40A is a perspective view showi ng another specific
canfiguration of the toner bottle;

the lid 25 can be moved into the chucking portion 33

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
s 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 1id 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
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FIG 40B is a fragnentary view of the toner bottle; FIG 40Cis a plan view
of the toner bottle; - 13- FIG 41 is a perspective view of a toner
bottl e and an annular link included in another nodification of the
present invention; FIGS. 42A shows the i nt3erna| arrangenent of the annul ar

» -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 from 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 Ileaking 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 359
fitted on the inner periphery of the stop 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 .bottIe 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
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pr esent

link shown in FIG 41; FIG 42B is a section of the annular |ink; and
42C shows the toner bottle inserted into the annular |ink.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS A preferred enbodi ment of the

i nvention will be described which is applied to an

el'ect r ophot ogr aphic copier belonging to a $8n.ly of inmage form ng
appar at uses.
th?"t op thereof for laying a docunent to be copied. An optical

e

10

15

20

25

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.
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
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 inper periphery of the
stop cover 48. As shown in FIG. 14B, each seal member 75
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
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

elasticity mainly in the circumferential direction, e.g., a non-
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Referring to FIG 1A, the copier has a glass platen 1 on 1 5



unit 2 is disposed below the glass platen 1 and includes a |anp 2a for
i1lumnating the docunent, a mrror 2b, and a |lens, not shown. A

phot oconductive elenent in the form of a drum 3 is rotatably |ocated
below the optical wunit 2. 20 Arranged around the drum 3 are a nain
charger 4, a developing unit 5, a transfen gharger 6, a cleaning unit 7, a
dlscharger 8 and ot her conventi onal units for I npl enenti ng an
el ect r ophot ogr aphi ¢ process. A fixing unit 9 is positioned at the

| eft-hand side of the drum3, -as viewed in the figure, for 2 5 fixing a
toner image transferred from the drum 3 to a paper

foam elastic body, and an elastic body 75c provided on the
elastic body 75b and enriched in elasticity mainly in the
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 implementation 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 1t _
Then, the force necessary for the 1lid 25 to be inserted into.
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
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-1 4- by the transfer charger 6. A paper feed section 10 is provided in
| ower portion of the copier and | oaded with a stack of papers 10a.
papers 10a are sequentially fed from t h e paper feed section 10 to

t he
The
t he

t he’

«drum 3. The operation of this 5 kind of copier is well known in

art and will not be described specif3ggally.

10

15

20

25

(causing the lid 25 to be removed from the mouth 23 portion)
and the force necessary for it to be pulled from the position B
to the position A (causing the 1lid 25 to be inserted into the
mouth portion 23) are increased.

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
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
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 dots are associated with types 1 and 2,
respectively; a dash-and-dot line marked with crosses is
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

forces measured with the type 2 are distributed in a region
\
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As shown

in

FIG 2, the developing unit 5 is a conventional dry

process unit using a two conponent type devel oper, i.e., a toner and

carrier m xture.

The developing 1 0 unit 5 has a casing 5a

accommodat i ng devel oping rollers 11, a paddle wheel 12 for agitation,
mxing roller 13, a separator 14, a hor | zogtgl ly extending screw 15

agi tation,
ahove suc
suppl i ed
conveyor

a

for

etc. A hopper 16 is contlguous vmth the casing 5 and di sposed
h constituents of the developing wunit 5. A toner is 15
from the hopper 16 .into the devel oping unit 5. A screw

18 is accomodated in the hopper 16 and

10

15

20

25

B,. Although 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

region C indicated by hatching (enclosed by a horizontal line
representative 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
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
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
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

79. —
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made up of a shaft 34 and a spiral nenber 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
roll-er 19 is disposed in a portion where the hopper 16 is comunicated to
t he"devel oping unit 5, and it is rotated |%!5esponse to the output signal
of a toner concentration sensor, not shown.” As shown in FIG 1A, the toner
sypply unit 17 is located 2 5 in the upper front portion of the copier
and includes a bottle i

-

FIGS. 17A and 17B correspond to FIGS. 10A and 10B,
respectively, and show the improved mechanism in a condition
wherein the bottle holder 21 is located at the position B. FIG.
10C is an enlarged view of the mechanism, as seen in the

5 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,

10 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

15 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. 18A and 18B correspond to

FIGS. 11A and 11B, respectively, and show the mechanism in

20 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

enlarged view as seen in the direction indicated by an arrow B

in FIG. 18B. -



-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 5 17. The bottle holder 21 is
rot at abl e about 90 degrees about the axis Zgot the shaft 22 in a
substantially horizontal plane. Specifically, the bottle holder 21 is
mevabl e between two

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 while 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 a 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 350.

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.
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positions A and B, as illustrated. |In the position A the left portion of
the bottle holder 21 is pulled out toward the front 1 0 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
copier. The bottle holder 21 is forned Wﬁ%ﬂ an opening in the bottom wall
thereof for letting a toner to fall therethrough. At least in the
posifion B, the bottom1 5 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

t orier
Another improved mechanism for reducing the forces

necessary for the bottle holder 21 to be pushed and 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 inper
periphery of the collar 24, a bottom wall portion 82, and an
inclined wall portion 83 connecting the two wall portions 81
10 and 82. The wall portion 83 is inclined a predetermined
angle, preferably less than 45 degrees. The bottom wall
portion 8_2 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 r 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

S ___‘__.\
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supply unit 17 is located inwardly of a front cover, not shown, which
covers the front end of the copier; when the 2 0 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 nouth

portion 23 formng the outlet of the po‘;ﬁ!_e 20. As shown, the
bottle 20 is 2 5 substantially cylindirical and provided with the

mout h portion

pulled out from the mouth portion 23 defectively due to the
deformation thereof.

If desired, the surface of the bottom wall portion 82 of

the 1lid 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

.
[N

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

e 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

-
cet Has Been RTlaced

T



1 6- 23 at substantially the center of one end thereof.
smal l er dianeter than t he cylinder constituting the

23 has a
bottle 20 and has a circul ar section. In the specific configuration,
mout h portion 23 is formed at the 5 end of a collar 24 extending out

from

f or med

Tero

the cylinder 20 and is plugged by gihd_ 25. A nushroomlike |ug
protrudes fromthe center of the Ilid 25. A"spiral guide groove 27 is
in the inner periphery of the cylinder 20, as in the bottle taught

10

15

20

25

necessary for the lid 25 to be inserted to 1370 g at maximum
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 mouth 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 FIGS. 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 toner 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
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in previously mentioned Japanese Pat ent Laid-Open 1 0
Publication No. 59-188678. When the bottle 20 is rotated about the
longi tudinal 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_ cpllar 24. A cap 29 (see FIG

12A) closes the entire 1 5 collar 24 while mating with the ribs 28
duri'ng the transport of the bottle 20. In this sense, the ribs 28
constitute a n engagi ng portion. For this purpose, the cap 29 is provided
Wi th lugs or grooves on the inner periphery thereof which are

wall of the bottle 20 have substantially the same thickness,
the internal configuration of the bottle 20 directly appears on
the outer periphery also. For this reason, in the other figures
(e.g. FIG. 20E), the reference numerals attached to the inner

5 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

16 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

15 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;lxp and lid thereof removed,
the raised portion 86 appears in the mouth portion 23.

Preferably, the contiguous raised portions 85 and 86

20 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

25 section containing the axis L, as a curve whose center of
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conplenmentary to the ribs 28. 2 0 FI GS. 4A-4C show a nmechanism 32
for removing the 1lid 25 from the nmouth portion 23 of the bottle 20. As
shown, the mechanism 32 is made up of a collet chuck, or retaining
nmeans, 30 and noving neans, not shown, for nmoving the chuck 30 toward and
away from the bottle 20. The collet chucks3.0 2 5 has a chucki ng
portion 33 at the tip thereof and is supported

LA
L4

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 a fragmentary enlarged view of FIG.
21A and a section along line Al1-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 C2 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 then 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, the
wall @ includes a portion » for driving the toner 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 61 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,

—_
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-1 7- by a hole 31a fornmed in a wall 31 which fornms a part of the bottle
hol der 21. Wen 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 predeterm ned position on
the bottle holder 21. Wien the coll et elhubk-30 is noved away from the
bottle 20 by the noving neans, the peripheral |arger dianmeter portion
of - tshe chuck 30 is pressed by the wall of the hole 3 la with the result
that the chucking portion 33 is.squeezed to retain the '

preferably 10 degrees to 30 degrees and in the guiding

direction A. The wall a 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 tomer 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 vertical direction. Hence, the guide groove 27

20 guides the toner to the bottom of the maximum diameter
portion 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 wvertical direction; the toner
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10 lug 26 of the lid 25. Subsequently, as shown in FIG 4C, the chuck
30 - noves the |id 25 to a position where the nouth portion 23 of the
bottle 20 is fully uncovered, chucking t h e lug 26 of the lid 25. The
mechani sm 32 descri bed above is provided on the 1 5 toner supply unit
17 &nd allows the bottle 20 to be mounted 48 the bottle holder 21 with the
mout h portion 23 thereof sealed by the |id 25. Hence, despite that the
bat{le 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

from the guide groove 27 partly rides on the raised portion

85. As shown in FIGS. 23A and 23C, while the bottle 20 is

further rotated 90 degrees in the direction K toward the

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

5 the toner 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 position 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. Whén

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 powder 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 in rotation, only a so-to-speak spoonful of toner

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

amount of toner is discharged -from the mouth portion 23 at

all times.
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20 falling from the nmouth portion 23. Wen the toner in the bottle 20
Is entirely consuned, the enpty bottle 20 is taken out of the bottle hol der
21. At this instant, the noving neans 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 removed from the bottle Kd der -1 8-

As shown in FIG. 24B, two pairs of raised portions 85
and 86 may be formed on the inner periphery of the shoulder
of the bottle 20. In this case, the tonmer will be discharged in
a quantity twice as great as the gquantity available with a

5 single pair of raised portions 85 and 86 for the same quantity
of rotation of the bottle 20.
IE 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
15 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 the arrow b is
indicative of the toner falling therealong.

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

20 rotation speed (number of rotations per minute) of the bottle
20 during toner supply 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
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21, the nmouth portion 23 will have been closed by the lid 25. This prevents
the toner deposited on the nmouth portion 2 3 fromfalling and snearing the
hands and cl ot hes of the person replacing the bottle 20. 5 FIG 5A
shows a nodified form of the nouth portion 23 of the bottle 20. As
shown, the cap, e.g., screwcap 29 to b e #igted on the color 24 of the
mouth portion 23 is formed with a hole 29a in the end wall thereof. The
Ihg:25 having the lug 26 is renovably received in the hole 29a of the cap
29. 10 FI GS. 5B and 5C.each shows a nodification of the lid 25

rotate the bottle 20 thirty rotations to forty ‘rotations for a

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

5 configuration of the raised portions 85 and 86. In practice,

therefore, the adequate rotation speed is determined by

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

In the illustrative embodiment, the toner supply unit 17

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

26 of the Ld 25 when the tip thereof is  squeezed.

Alternatively, 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. ZGB.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 portion. 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 88

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 Ilid

25 25. FIGS. 26A and 26B show respectively a position matching
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shown in FIG 3B or 5A It is likely that an inexperienced person
intends to renove the lid 25 of a new toner bottle 2 0 by nipping the |ug
26 of the lid 25 without using the collet -chuck 30. This is apt to cause a
fresh toner from falling from1 5 the bottle 20. To elimnate this,
the lids 25 shown in FIGS. 5B and 5C are _eggh_provided with an annul ar
obstruction 26a or pin-like obstructions 26b around the lug 26.

The obstructions 26a and 26b prevent the easy access of the
person's fingers to the lug 26. -2 0 FI G 5D shows a cover 150 which

IS a specific substitute

the position B of the bottle holder 21 and a position matching
the position A of the same.
Referring to FIGS. 27-30, a modified form of the toner
supply unit 17 will be described. In the figures, the same or
5 similar constituents as or to the coanstituents 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 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 mechanism described
previously may also be used. Again, the toner supply unit 17
bhas 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 transmitting the rotation of the motor 37 to the
bottle 20, collet chuck 30 for retaining the 1lid 25 of the
bottle 20, core 39 slidably mounted oﬁ the chuck 30, and cam
device for moving 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 Dbottle holder 21.
—_
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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
fronf the outer edge of the 2 5 thin piece 151. A hole 15l1a is forned
in the center of the -1 9- piece 151 agqsqllghtly greater in dianeter
than the lug 26 of

»

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
TE | 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 positionéd) 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 together by a shaft 100 extending in

the lengthwise direction of the bottle holder 21.
The cam member 97 is made 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 roller 95. The fence
members 97a 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 is
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the lid 25. A nunber of slits 151b extend radially from the edge of
the hole I51la. As shown in FIG 5E, when the cover 150 is fitted on the

lid 25, only the tip of the lug 25 is 5 . visible, This prevents even
an .inexperienced person frommstaking the tip of the lug 25 for a
menber for renoving the lid 25. The tonergsupply unit 17 wll be

described nmore specifically. FIG 6 shows the unit 17 held in the
posttion B 1 0 while FIGS. 7 and 8 shows it including sone nodified
parts. The unit 17 is so constructed as to hold the bottle 20 and

inclined downward toward the front end such that the roller
95 can start contacting it smoothly just before the bottle
holder 21 is fully moved from the position A to 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 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 operation, 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. In
this condition, the chuck 30 retains the lid 25 at a position
remote ‘from the mouth portion 23 of the bottle 20, thereby
allowing the tonmer 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 1is positioned in the longitudinal

25 direction of the bottle holder 21. In this sense, the abutment
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rotate it in synchronismwith 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 the hopper 1 5- 16a via the nouth portion 23 of
the,/bottle 20. As shown in FIG 6, the toner receiving portion 1 6a is

i npl emented as a top-open trough and extieyds_to the front froma side wall
of the hopper 16 |ocated at the operating side. A shaft 34 extends fromthe
i nsfde of the hopper 16 and 2 0O ext ends throughout the center of the
trough 16a. A spiral nenber, or toner feed plate, 35 is affixed to the

shaft 34 for

91, as well as the members associated therewith, constitute
a mechanism for positioning the bottle 20 on the bottle holder
21.
When the bottle holder 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, compared 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 bottle holder 21 is further moved 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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conveying the toner dropped fromthe nouth portion 23 of the bottle 20 to
the hopper 16. The shaft 34 and spiral nenber 35 constitute the

previ ously nmentioned screw conveyor 18, 2-5 FIG 2. The bottl e hol der
21 *is rotatably supported by the This Sheet Has Been ced - 20-
front wall of the copi er and capabl e of haojging the bottle 20

* ¥

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
5 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 Ilid
10 25. This obstructs the removal of the bottle 20 and the
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
15 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

20 the chucking portion 33 thereof, if desired.

When 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

25 21. As a result, the bottle 20 is positioned on the bottle
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in a substantially horizontal position. A | ocking nechanism 36
positions the bottle 20 on the bottle holder 21 in the axial direction of
the bottle 20. A motor 37 causes the bottle 20 5 set on the bottle
hol’der 21 to rotate about the axis thereof. An annular gear |ink 38
transmts the rotation of the motor 37 tosgtshe 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.
Acaml O device 40 noves the collet chuck 30 toward and away fromthe

bpttle 20.

holder 21 while the lid 25 is removed from the bottle 20. The
resulting condition is shown in FIGS. 27 and 28.

Another difference between the previously described

toner supply unit 17 and the tonmer supply unit 17 described

5 above is as follows. The previous toner supply unit 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 portion 63, and a

substantially 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
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As shown in FIGS. 7 and 8, the bottle holder 21 is nounted on a novabl e
A stationary bracket 42 is affixed to the front wall

bracket 41.

of the

copier and has a lower pin 43 15 and .an upper pin 44, FIG 6, studded

t hereon. The novabl e bracket 41 is rotatably supported by the |ower

pin 43 and rotatably retained by the up fg pin 44. Therefore, the
I T

bracket 41 is rotatable about a substant

through t he upper and | ower pins 43 and 44. As shown in FIG 2 0 8,
stationary bracket 42 is rotatably supported by stays 45 fastened to

the front wall

10

15

20

25

by screws and is affixed to the

opposite ends of each seal member which are abutted against
each other.

FIGS. 32A and 32B are views representative of a
relation between the above-stated chuck 32 and the core 39
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 (hot 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
in the individual narrow slit portions 30a, opening the
chucking portion 33 positively 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
21 is brought from the position A to the position B. In 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
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 17l provides the bottle 20 with

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

—_—
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front wall by screws 46. The bottle holder 21 further includes a lid-Iike
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 sportion

rib 58 to mate with the recess 58. However, a transmission
mechanism similar to the nmechanism 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 1£hat 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 the rib
57 1s located in any other position. Any desired number of

15 ribs 57 may be formed if they are provided at the parting

L 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 implementation 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
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rotatably accommpdating the gear Ilink 38, and a core receiving
portion accommobdating the core 39. The <core 5 receiving portion
has a slightly great inside dianeter than-t h e nouth portion 23 of the
bottle 20. The core receiving portion is formed with an opening 49, FIG

6, in the bottomwall thereof for Ietting&§ge_toner to fall, and a hole and
a boss 50 on the end wall thereof for slidably supporting the collet 1 0
chuck 30. An auger-like spring 51 is also accormmbdated in the core
receiving portion to constantly.bias the core 3 9 toward the bottle 20.

The core 39 shown in FIG 7 is a

of the gear link 38, as shown in FIGS. 36A and 36B by way of
example. As shown in FIG. 36A, the gear link 38 has an
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

.
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nodi fication and has an advantage which will be described later. In FIG 7,
the reference nuneral 48a designates a link 1 5 stop for stopping an
annular link forned at the edge of the open end that faces the bottle 20.
The 1 ocki ng mechani sm 36 descri bed above positions the bottle 20 in

axial direction
menber 52 and a spring 53 acting 2 0 on~t
Iocklng menber

a nenber

10

15

20

25

of the bottle 20. Thg ggechani sm 36 has a | ocking
| ocking nenber 52.

t he

The

52 is rotatably supported at the base end thereof by
included in the bottle holder 21, e.g., the stop cover 48 shown

engaging portions 200 engaging the surfaces 85a 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
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 corresponding
outer peripheral portions 85a) which are spaced apart 180
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 specific configurations are designated
by the same reference numerals. In this configuration, while
the bottle 20 performs one rotation, the toner is guided twice
to the mouth 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 mouth portion 23 more positively.
Moreover, since the bottle 20 and the gear link 38 are engaged
with each other at two spaced positions, the sure drive
transmission from the link 38 to the bottle 20 is further
promoted.

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

Therefore, it is necessary to prevent a bottle 20 containing a
—_—
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in FIGS. 6 and 7. The free end of the |ocking nenber 52
mate with an engagi ng portion, i.e., a projection 2 5
in the outer periphery of the bottle 20. - The -2 2-
bi,ases the | ocking nenber 52 toward the outer periphery

Is so shaped as to
or recess forned
spring 53 constantly
of the bottle 20.

In ‘the configuration shown in FIG 6, tlgegengagi ng portion of the bottle

20 is

10

15

20

25

toner different in characteristic from an expected toner from
being mounted 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 in a portion  thereof extending from  the
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
bottle 20, containing an expected tonmer, 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
desired, the bottle 20 and the gear link 38 may be provided
with the recess and the lug, respectively.

The bottle 20 may be provided with three or more
engaging portions engageable with the gear link 38 or three or
more raised portions 85 in order to more surely transmit the
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.

40A-40C show the bottle 20 having the raised portions
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I npl emented as a ring 54 having a right-angled triangular 5

cross-section defined by a substantially verti cal contact surface
54a and a sl ant 54b extending from'the surface 54a toward the nouth portion
23. . The contact surface 54a may be overhung in such a nmanner as to incline
toward the rear end of the bottle 20. 1 0g1 - As shown in FIG 6 or 8§,
the notor 37 for driving the bottle 20 nay be nounted 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

(represented 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
portions as the portions of any one of the specific bottle

5 configurations 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 link 38. Specifically, as shown in FIG. 41, the bottle 20, like
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 surface.  The end wall of the geaf 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 1in a cross-section, 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 into
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

- -
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gear

B. The gear

link 38 when the bottle holder 21 is brought to the 1 5

associated with the nmotor 37 and is provided with an i
greater than the outside diameter of the bottle 20. A hole
the end wall of 2 O the gear link 38 tog& Low the collar

bottle 20 to extend therethrough. As shown in FIG 6,

eng wal | of the gear link 38 is provided with, for exanple,
radially extending ribs (referred to as link ribs

position

link 38 is formed with gear teeth 56 nmeshing with the gear 55

nsi de di aneter
is formed in
24 of the

t he above-nenti oned

a plurality of

inclination a 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 202a

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
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hereinafter) 58 capable of mating with ribs (referred to as -2 3- bottle
ribs hereinafter) 57 provided on the bottle 20 (see FIG 34D). In the

speci fic arrangenent shown in FIG 6, the stop cover 48 is formed with
an Jopening in the lower portion 5 thereof to allow the gear 55 of

the nmotor 37 to nmesh with the -63 -

deposited on, for example, the inner surface of the mouth
portion is prevented from falling to the outside.

(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

(s the mouth portion from falling to the outside.

i

(4) The developer can be discharged from the aeveloper
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 loading 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 (7) 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
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gear teeth 56 of the gear link 38. An annular seal 59 is fitted around
the hole of the previously nentioned end wall to seal the gap between the
outer periphery of the collar 24 of t h e bottle 20 and the stop cover 48,

t hereby preventing the toner 1 0 com ng out of the mouth portion 23 from
depositing on, for exanple, the outer pergphery of the bottle 20. At the
s ametinm, 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 toward the.collet chuck 30, 1 5 so that the bottle

20 can be set with ease.

to the maximum diameter of the inner surface of the shoulder.
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 possible. When the container is transported, for example, the
lid closing the mouth portion of the container can be as
miniature as the 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 1lid 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

.
il

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

_—
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There are also showmnm in FIG 7 a seal 60 nade of sponge or simlar soft

mat eri al and adhered to the end of the gear link 38, a flexible thin seal
(e.g. 0.188 mmthick) 61 adhered to the sane end over the seal 60, and a
shutter 107 for 2 0 closing the opening which is fornmed in the seat

47 of t h e bottle holder 21 for letting gtshe toner to fall. Usual | y,
the shutter 107 is held in a position where an opening fornmed therein is
at i'gned with the opening of the seat 47. In the event of maintenance, a

serviceman may rotate the -shutter

container by accident. Otherwise, the developer would fall
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.
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-2 4- 107 by holding a thunb 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 enbodi ment, as shown in FIG

9A, in an unstressed position, the chuckigg portion _33_.is open over a

o tance ol gl R

Patent Claims
1 1. A developer container for use with a developer
replenishing device having holding means for holding said
developer container to allow a developer to be discharged
from a mouth portion of said developer container into said
5 developer replenishing device, and driving means for causing
said developer container held by said holding means to rotate
about an axis of said developer container, said developer
container comprising:
a hollow cylindrical main body having said mouth
10 portion on one end, said mouth portion being smaller in
diameter  than a shoulder  portion  which forms a
circumferential wall adjacent said one end; and
guide means provided on a part of said shoulder portion
for guiding said developer stored in said developer container
15 to said mouth portion as said main body is rotated.
1 2. A developer container as claimed in claim 1, wherein
said guide means comprises:
at least one first raised portion formed in a part of said
shoulder portion and rising from said shoulder portion to an
5 edge of said mouth portion; and
at least one second raised portion formed in a part of
said shoulder portion contiguously with said first raised

portion and rising toward the axis of said developer
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than the the maxi num di aneter d[err] of the tip of the lug 26 of the lid

25. The chuck 30 includes a |larger dianmeter portion 1 0 63 adj oi ni ng
t he chucking portion 33, and a snaller dianmeter portion 64 follow ng

| arger di aneter portion 63. In an unstressed position,-the larger _

di aneter portion 63 has an outside dianete él,,greater t han t he outside
di aneter D2 of the smaller dianmeter portio

made up of a

pfovided on the |id 25, and a-cylindrical

chuck 30 is

10

fl ange 66 .capable of abutflzlnglagal nst ﬂ"”ﬂgﬂ'ﬁl’m’mf

slider 67 on and al 6ng-whl ch t He

container, about which said developer container is rotatable,
over said edge of said mouth portion.

3. A developer container as claimed in claim 2, wherein
said first and second raised portions comprise respectively a
first and a second ramp surface portion each rise more in a
direction of said axis as a distance from said mouth portion
increases.

4. A developer container as claimed in claim 3, wherein
said first and second ramp surface portions are recessed such
that at least a part thereof appears, in a section along a plane
containing said axis, as a curve whose center of curvature is
close to said axis.

5. A developer container as claimed in claim 4, wherein
said second ramp surface portion has a convex end portion
which appears, in a section along sajd plane, as a curve whose
center of curvature is remote - from said axis.

6. A developer container. as claimed in claim 5, wherein
said guide means comprises:

two first raised portions formed in the part of said

" shoulder portion and rising from said shoulder portion to the

edge of said mouth portion, said two first raised portions
being provided on said shoulder portion at two positions 180
degrees spaced apart from each other in a direction of

rotation of said developer container; and

e —
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slidable. The slider 67 has an inside dianeter D err] greater than the

outside dianeter D2 of the snmaller dianeter portion 64 of 2 0 t he chuck
30 and snaller than the outside dianeter of the larger dianeter
portion 63 when the portion 63 is n ot stressed. In this configuration,

when the core 39 is brought to the larger glaneter portion 63 of the chuck-
30, the forner runs onto the latter to re @Ee

chicking 2 5 portion 33, as ndicated by a dash-an: d°t3!IIPII1*PHI|IIIIHIIIJIIHSIIII

9B’

two second raised portions formed in the part of said

10 shoulder portion contiguously with said two first raised
portions respectively and rising toward the axis of said
developer container over the edge of said mouth portion, said

two second raised portions being provided on said shoulder at

two positions 180 degrees apart from each other in the

v 15 direction of rotation of said developer container.

1 7. A developer container as claimed in claim 1, wherein
the axis of said developer container is aligned with an axis of
said mouth portion of said developer container.

1 8. A developer container as claimed in claim 1, wherein
said mouth portion of said developer container has a circular
section.

1 9. A developer container as claimed in claim 5, wherein
at least one spiral guide groove is formed in inner periphery
of a circumferential wall of said developer container for
guiding said developer to said first and second ramp surface

5 portions.

1 10. A developer container as claimed in claim 9, wherein
said guide groove comprises:

a first inclined wall which said developer gets over; and

a second inclined wall for conveying said developer from

5 said first inclined wall to said first and second ramp surface
portions.
\\—__.._____
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-25- The resulting opening D J[err] of the <chucking portion 33 is
selected to be at least snmaller than the maxi num dianeter d[err] of the
lug 26 and, preferably, equal to the dianeter d[err] of the root of the |ug

26. =5 The cam device 40 shown in FIG 6 is constructed a s
fol | ows. Wen the bottle holder 21 i 29 noved from ~the position B"
to the position A, the cam device 40 m)g S

botile 20.  Also, when the bf)t.;tle OYe Tthe chuck ﬁ“ﬂmmﬂ“ﬂm“ml

1 11. A developer container as claimed in claim 9, wherein
said main body is formed with a grip portion smaller in
diameter than said shoulder portion.

1 12. A developer container as claimed in claim 2, further
comprising a driven portion engageable with a drive portion of
said driving means for causing said developer container to
rotate.

1 13. A developer container as claimed in claim 12,
wherein said driven portion comprises a projection formed on
said one end of said main body and engageable with an
engaging member included in said drive portion.

1 14. A developer container as claimed in claim 12,
wherein said driven portion comprises a recess formed in said
one end of said main body and engageable with an engaging
member included in said drive portion.

1 15. A developer container as claimed in claim 12,
wherein said driven portion comprises an .outer surface of
said first raised portion engageable with an engaging portion
included in said drive portion.

1 16. A developer container as claimed in claim 15,
wherein said driven portion further comprises a contact
surface engageable with said engaging portion of said drive
portion and provided on said shoulder portion at a position

5 180 degrees spaced apart from said outer surface of said

first raised portion in a direction of rotation of said
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hol der 21 is noved from the position A to the position B, the 10 cam

devi ce 40 noves the chuck 30 toward the bottle 20. In the illustrative

enmbodi nent, the cam device 40 has a flat ¢ a mnenber 68 and a roller 70

whi gh is rot atably nmounted on a chuck shaft 69. The chuck shaft 69 is_ . .

affixed to the rear end of the chuck 30. 17@ As shown in FIGS. 10A
ce 71

and 10B, the cam nenber 68 has a first surfac f or gw m\mﬁlum‘
70- «from the side adjoining the center of rotation Z of t ‘ﬁ(m‘
21 is located, and a second surface 72 for guiding it fromisecsid

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

1 17. A developer -container as claimed in claim 2, further
comprising a positioning portion to be positioned on said
holding means by a locking member included in said holding
means.

1 18. A developer container as claimed in claim 17,
wherein said positioning portion comprises an engaging
portion formed in a predetermined position on an outer
surface of a circumferential wall of said main body and-

5 engageable with said locking member. | -

1 19. A developer container as claimed in claim 18,
wherein said engaging portion is convex. o

1 20. A developer container as claimed in <c¢laim 18,
wherein said engaging portion is concave.

1 21. A developer container as claimed in claim 17,
further comprising a projection formed on an outer surface of
said circumferential. wall and facing said positioning portion,
said projection causing said locking member of said holding

5 means to  hit against said outer surface of said
circumferential wall as said developer container is rotated. |

1 22. A developer container as claimed in claim 2, further
cémprising an annular collar protruding outward from said

mouth portion of said developer container.
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opposite to the center of rotation Z. As shown in FIG 10B 2 0O
specifically, when the bottle holder 21 is noved from the position B
to the position A the first surface 71 guides the roller 70 such that the
chuek 30 biased toward the bottle 2 0 by the spring 51 via the core. 39,

which is engaged with the |arger diameter poriion 63 of the 30, noves
away fromz2 5 the bottle 20. Wien the bottle hol der 7 )7

: LU

1 23. A developer container as claimed in claim 22,
wherein a plurality of projections are formed on an outer
surface of a circumferential wall of said collar.

1 24. A developer container as claimed in claim 22,
further comprising a lid for closing said mouth portion.

1 25. A developer container as claimed in claim 24,

o wherein said lid comprises a bottom wall portion to seal said
mouth portion, and a circumferential wall portion to fit in
said mouth portion.

1 26. A developer container as claimed in claim 25,
wherein said 1lid comprises a lug éxtending out from
substantially the center of said bottom wall portion to be
chucked when said lid is attached or detached.

1 27. A developer container as claimed in claim 26,
wherein said lid further comprises preventing means located
in a space between an inner surface of said circumferential
wall and said lug for preventing a person from nipping said

5 lug.

1 28. A developer container as claimed in claim 27,
wherein  said  preventing means comprises an annular
obstruction surrounding said lug.

1 29. A developer container as <claimed in claim 27,
wherein said preventing means comprises a plurality of
elongate pin-like members studded around said lug.
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- 2 6- 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 11B specifically, just before the 5 novenent of
the-bottl e holder 21 from the position to the position B conpletes,

the core 39 abuts against the edge of the Zs Iar 24 of the bottle 20
positioned by the | ocking nechanism 36. a result, ‘“m“\‘ ﬁ\!\\!‘
rel eased from the larger diameter portion 63 of the chuc \

t h'e

1 30. A developer container as claimed in claim 27,
wherein - said preventing means comprises a concealing
member concealing said lug.

1 31. A developer container as claimed in claim 30,
wherein said concealing member comprises a thin flat piece
concealing neighborhood of said lug. and an annular portion

formed integrally with an outer peripheral portion of said

5 thin flat piece.

1 32. A developer container as claimed in <claim 31,
wherein said thin flat piece is formed with a hole at the
center thereof which is slightly greater in diameter than said
lug, and a number of slits extending radially outward from

5 said hole.

1 33. A developer container as claimed in claim 25,
wherein said lid further comprises a connecting portion
connecting said bottom wall portion and said circumferential
wall portion and inclined in a direction in which said lid may

5 be removed.

1 34. A developer container as claimed in claim 33,
wherein said connecting portion is thinner than said bottom
wall.

1 35. A developer container as claimed in claim 33,
‘wherein said lid further comprises a portion having a saw-
toothed section and formed om a surfaice of said

circumferential wall to fit in said mouth portion.
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10 force of the spring 51 fromacting on the chuck 30. From this

instant to the instant when the novement of the bottle hol der

21 to the

position B conpletes, the second surface 72 of the cam menber. 68 gui des the
The cam

device 40 is located in the vicinity of thejaxis of rotatﬂ’lﬂ'@ml
hol der 21, as stated above. Hence, when t Re person int _
the:bottle 20 pulls or pushes the bottle hol der 21 between t fe bost

rol Ler 70 such that the 30 approaches the bottle 20. 1 5

and B, the point of the holder 21 where the resulting force acts and

1 36. A toner bottle for use with a toner

device having a bottle holder into which a mouth portion

b

replenishing

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 toner bottle when said toner

bottle is mounted to said toner replenishing device, said toner

bottle comprising:

a2 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 - configuration 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.
1 37. A toner bottle as claimed in claim 36, wherein said

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

5 mouth position.

—
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20 the center of rotation Z are spaced apart a greater distance than
t he 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 nove by.a relatively
smal | force, based on leverage. In the above construction, while an

ey geping,zsoneration s ue ey e ARARAR I

1 38. A toner bottle as claimed in claim 37, wherein said
ramp surface portion is curved in the circumferential
direction..

1 39. A toner bottle as claimed in claim 38, wherein said
ramp surface portion is concavely shaped to define a toner
holding spoon portion.

1 40. 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
bottle into said toner replénishing device, and a drive unit

5 which rotatably drives said toner bottle about a longitudinal
axis thereof when said toner bottle is mounted to said .toner
replenishing device, said toner bottle comprising:

a main body <comprising a  substantially hollow
container; and

10 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.

1 41. A toner bottle for wuse 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

5 bottle is mounted to said toner replenishing device, said toner

bottle comprising:
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bottl e holder 21 thereof |ocated at the position B. To position the bottle
hol der 21 at the position B, it is preferable that a | ocki ng nechani sm
e.g., one using a nmagnet be provided on the front wall of the copier and

bottl e holder 21. As shown in 5 FIG 6, in the position B,

t he. bottle

20 set on the bottle holder 21 is positiopgd_with the ring 54 thereof

361 n this condition. the battle ribs 57 o f’ﬁe"LoEPFUlﬂﬂiﬂﬂElllﬁﬂﬂﬁmllﬂm

36 | n this condition,

with the link ribs 58 of the gear link 38. As shown in FI G5 *10A
an_d 10B, the collet chuck 30 assunes a position renotest
a main body comprising a substantially hollow container
having, adjacent one end of said bottle, a diameter
portion;
10 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;

CE a circumferential and radially extending

surface

configuration of said main body at said one end and connecting

15 radially between said first diameter portion and a
position no greater than said second diameter portion

that a controllable quantity of toner in said toner

raised radially from said first diameter

radial

such

bottle is

said

second diameter portion for feeding said controllable quantity

20 of toner to said discharge mouth when said

rotated by said drive unit.

1 42 A toner bottle as claimed in claim 41,

comprising said toner in said bottle.

1 43. A toner bottle as claimed in claim 41,

comprising a rotation prevention projection

toner bottle is

further

further

radially

extending surface of said main body adjacent said one end.

1 44. A toner bottle as claimed in claim 43,

further

comprising a spiral member formed on said main body for

conveying said tomer toward said mouth portion.
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from the bottle 20. In this position, the core 39 biased by the spring 51

I s positioned

at the |larger dianeter portion 63 of the chuck 30 to

squeeze the chucking portion 33. As a result, the chucking portion 33
unseal s the nmouth portion 23 of the 1 5 bottl e 20, chucking the- tug

I .e. [ The toner receiving portiony g6a, FIG 6, W'
di sposed bel ow the opening 49 of the stop cover 48. As ’ ﬂ#
re

i.e., lid 25.

concentration
devel opnent ,

in the developing u nit decreases due*

the toner supply 20 roller 19 starts rotatlng |n

response to the output signal of a

1

10

45. A 'toner bottle as claimed in claim 44, wherein said
spiral member defines an edge of said ramp surface
configuration.

46. A device for replenishing a developing device of an
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
said mouth portion téward said  developer replenishing
section;

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

47. A device as claimed in claim 46, 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.

48. A device as claimed in claim 47, further comprising
attaching means for attaching said lid to said mouth portion
of said developer carrier to thereby seal said mouth portion.

49. A device as claimed in claim 48, 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

communicable to said developer replenishing section.

_—
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toner concentration sensor, not shown. At the sane tine, the notor 37

starts rotating. The rotation of the notor 37 is transmtted to the
bottle 20 via the gear 55 and gear link 38, thereby causing .the bottle
20. to rotate. The spiral guide 2 5 groove 27 formed in the

R R S 28T 20T M
: s )

1 50. A device as claimed in claim 49, 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 1id is fully detached
from said mouth portion.

1 51. A device as claimed in claim 49, wherein said
detaching means and said attaching means each comprises

retaining means selectively assuming an  operative
position for retaining said lid or an inoperative position for

5 releasing said lid; and

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

1 52. A device as claimed in claim 51, 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

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

1 53. A device as claimed in claim 52, further comprising
driving means for causing said developer container held by

said holding means to rotate about a longitudinal axis thereof.

———
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the bottle 20 until it falls from the portion 23. The toner dropped
fromthe bottle 20 is received by the toner
16 via the opening 49 of the stop 5 cover 48. Then, the screw
conveys the toner fromthe toner receiving portion- 16a t0-
operation is continued unti

hopper
conveyor

t he hopper

t he

t oner

18

16 deeper into the copier

pr edet er mi nggncsg} Lgf ! ?.ne. , ! Ent ;[ Ihe thgevfz(rzglr nguppwI t ro: lng Imﬂtmuullﬂlllllﬁlll
stops rotating.

Alternatively, the bottle 20 may be rotated at an

adequate tinme when the toner in the hopper 16 decreases.

1

54. A device as claimed in claim 53, wherein said
driving means comprises a motor, and transmitting means for
transmitting rotatidn of said motor to said developer
container.

55. A device as claimed in claim 54, wherein said
transmitting means c;omprises 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,
of a hollow cylindrical main body of said developer container.

56. A device as claimed in claim 55, wherein said
engaging portion of said gear Ilink comprises an link rib
engageable with é;-bottle rib formed on said one end of said
developer containér where said engaging portion is provided.

57. A device as claimed in claim 55, 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 portion of said main
body to an edge é>f said mouth portion.

58. A device as claimed in claim 57, wherein said

engaging 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

said raisd portion in a direction of rotation of said developer

—_—
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As shown in FIGS. 12A and 12B, a projection 73 may be provided on the toner
bottle 20 at a position where it can fa c e a part of the | ocking nenber 52
of the above-described 1 5 positioning nechanism  Then, when the . .

bottle 20 is rotated, the projection 73 contacts a part of the |ocki nﬂ“

menber 52 and raises the free end of the Fy?w‘o_er 52 again m mgm&
the spring 53, FIG 7, but only to such a degree that thi‘“ﬂ llﬂ“n ;

noet- fully released from the ring 54. 2 0 Subseduefit|y, "as the
ptojection 73 noves away from the |ocking nenber 52, the nenber 52 is

restored and hits

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

1 59. A device as claimed in claim 57, 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

5 180 degrees apart from each other in a direction of rotation
of said developer container.

1 60. A device as claimed in claim 51, 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.

1 61. A device as claimed in claim 51, 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

5 said first and second positions.

1 62. A device as claimed in claim 61, 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.

1 63. A device as claimed in claim 61, wherein said
holding means is rotatable about a shaft adjoining one end of

said holding means, said cam device adjoining said shaft.
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agai nst 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, 2 5 causi ng a greater
guantity of toner to flow out of the bottle -2 9- 20 via-the nouth
portion 23. In addition, a mnimm of tegner is causéd to a ““t\“*:
i nner periphery of the bottle 20. “\“ \‘“

1 64. A device as claimed in claim 48, 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 away

from the other; and

o~
e,

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 retain said Ilug of
said lid.
1 65. A device as claimed in claim 64, wherein said
control means comprises:
a larger diameter portion on periphery of said collet

chuck;

5 a core slidably coupled over a smallef diameter portion
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;

10 an engaging portion on said core for squeezing said

chucking portion of said collet chuck; and

—————
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In FIGS. 12A and 12B, the particular configuration of the bottle 20 around
the nmouth portion 23 pronotes the efficient 5 di scharge of the toner
from the bottle 20, as wll be described in detail—tater. To renove

the:bottle 20 fromthe bottle hol der 21 for repl acemsntg r simlar purpose,

the bottle holder 21 is noved from the pogiti-on B to ﬂm,mzﬂﬁll l/
¢ g | et

Wil e the bottle holder 1 0 21 is in novenent, the
guides the roller 70 with the first surface thereof such that &« he
chuck 30 carrying the Iid 25 ttherewith noves toward the nouth portion

restricting means for restricting movement of said core

against a force of said biasing means.
1 66. A device as claimed in claim 65, 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

o 5 portion functions. as said restricting means; and

a restrictin.g 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

10 developer container which 1is positioned by said positioning
means.
1 67. A device as claimed in claim 66, 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
5 portion to engage with said engaging portion of said developer
container and an inoperative position remoter from said
circumferential wall than said operative position.
1 68. A device as claimed in claim 64, 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

5 developer container which is held in a predetermined position

—_—
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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 1 5 the flange 65

of the Iid 25. Even after the novenent of the core 39 has been restricted

by .the collar 24, the cam device 40 gui des the roller 70 with the second

surface thereof to continuously nove ga chuck 30 wuntil the larger
e

di ameter portion 63 of the chuck 30 has b rel eased f
39.- As a result, the chucking portion 33 is opened due ”m“lmm"m mlmm
force of the chuck 30, releasing the lug 26 of the lid :

procedure described so far, the lid 25 is inserted

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

10 constantly biased toward said developer container, said core
comprising an end portion capable of abutting against a flange

E included in said lid; and
an end seal for sealing a gap between said end portion
and said flange of said lid.

1 69. A device as claimed in claim 68, wherein said end
seal is provided with a mixlti-stage seal structure.

1 70. A device as claimed in claim 69, 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,

5 which adjoin in an axial direction of aid core, being deviated,

e

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

1 71. A device as claimed in claim 68, wherein at least a
surface of said end seal is made of 4-fluoro ethyrene polymer.

1 72. A device as claimed in claim 68, 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

5 provided on said first elastic material and enriched in

—
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into the collar 24 of the toner bottle 20, thereby sealing the nouth
portion 23. Wen the bottle holder 21 is fully brought 2 5 to the
position A, the chucking portion 33 of the chuck 30 is -30- open over a
di stance greater than the maxi mumdiameter Dferr] of the lug-26-of the- }id

25, as shown in FIGS. 9A, 11A and 11B. SL§)§eq ently, when the bott
21 S held T Ui e i i T

>

elasticity mainly in a direction of thickness, said seal
member being fitted on a circumferential surface of said
core.

1 73. A device as claimed in claim 48, wherein said
attaching means comprises:

a collet chuck for chucking a lug exiending out from said
i lid; ‘

5 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

10 distance between said collet éhuck and said developer
container is reduced by said moving means to fully seal said
mouth portion by said lid retained by said collet chuck.

1 74. A device as claimed in claim 73, wherein said

releasing means comprises:

a core slidably mounted on said collet chuck and
constantly biased by biasing means toward said mouth portion
5 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
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position A, the |ocking nmenber 52 of the | ocking nechanism5 36 is
manual |y pulled up away from the bottle 20 agai nst the action of the

spring 53 until

botitl e 20. Then,

the menber 52 has been released from the ring 54 of the
the bottle 20 is pulled out fromthe stop cover 48 and

taken out fromthe bottle holder 21. 1 Q

The | m
constantly biased toward the bottle 20 by % he spring Inwm m]{u |t he
i one [}

| ecki ng menber 52 being manual ly pulled up, as nention

er i s *

rel eased, the free end thereof .will drop and again mates with the ring

a

10

15

10

restricting means for restricting, when said distance is
reduced by said moving means until or before or after said lid
fully closes said mouth pbrtion,_ 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.

75. A device as claimed in claim 73, wherein said
attaching 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 de'veIOper 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.

76. A device as claimed in claim 75, wherein said end
seal is provided with a multi-stage seal structure.

77. A device as claimed in claim 76, wherein said end
seal comprises a plurality of elongate rectangular seal

elements each having opposite ends thereof abutted against
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54 of the bottle 20. Therefore, it is necessary to maintain 1 5 t he
free end of the | ocking nmenber 52 in the |ifted position in the event when
the bottle 20 should be pulled out. To neet this requisite, the bottl e
20, -, shoul d preferably be autonmaticall y di spl aced when the Iocki ng
rrenber 52 is lifted away from the bott

§:3)
specific 2 0 i npl enent ation in which the Spl’l ng Sﬂlllmmll H)WULL“‘
t oner bottle 20 via the core 39 when the bottle 20 i he
| ocki ng mechani sm 36. As shown, the height of the col lar 24, as well as
other factors, is selected such that when the

each other while surrounding said core, said seal members,
5 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.
1 78. A device as claimed in claim 77, wherein at least a
surface of said end seal is made of 4-ethyrene fluoride resin.
! 1 79. A device as claimed in claim 77, wherein said end
seal comprises an annular seal member made up of a first
elastic = material enriched in  elasticity mainly in a2
circumferential direction and and a second elastic material
5 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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bottle 20 is positioned by the | ocking nmechanism 36, the edge 2 5 of
the collar 24 protrudes a predéternmined quantity S from  -31- the stop
cover 48. In this configuration, at the nonent when the |ocking nenber 52
is-lifted away from the ring 54 of the bottle 20, the core 39 is noved by
the spring 51 wuntil the flange 66 thereof hits against the gear |ink 38.

As a result,

ABSTRACT OF THE DISCLOSURE

DEVELOPER REPLENISHING DEVICE AND
DEVELOPER CONTAINER FOR USE THEREWITH

A developer 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

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, a 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 rotatable, 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.
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5 the 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 Iid 25 has been fully released fromthe chucking portion 33 of the
coJ ket chuck 30, the core 39 has engaged with the [arger diameter portion
63 of the 1 0 chuck 30 and squeezed the chucking portion 33. Then, the
lid 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 . inngngsurfiace of the nouth portion 23 is apt
to fall and snear the

20
//" ~~
25~
////’

29—

Nfoa
FIG. 1B
S L
e - ]
/;‘ —— o= ! <
8 :! zZ
£y ] e I7
_ | B I SN 7
This Sheet Has Been Replaced I
11 ol

AR



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 Iid 25 cannot enter the chucking portion 33. In the light of this,
t he. above-nmentioned quantity S shoul d 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 [arger diameter portion 6 of the
chuck 30, thereby maintaining the chucking portion 33 open. Specifically,

t He gear link 38 should preferably be positioned such that when the
bottle 20 is released from the |ocking
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25 mechani sm 36, the core 39 abuts against the gear link 38 - 32
- before it engages with the |arger dianeter portion 63 of the chuck 30.
While the gear link 38 is wused to restrict the novenent of the core
39, it may be replaced wth an exclusive nenber for restriction. 5
At the position A the enpty bottle 20 is replaced wit h

FIG. 3B
- 25 2k
N \ 24
28 ) B 28
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a new bottle 20. Specifically, a new bottle 20 is filled with a fresh
toner and has the nouth portion 23 thereof sealed by a seal 25. The new
bottle 20 is mounted to the bottle holder 21 with the head portion thereof
fackng the stop cover 48. Then, 1 0 t he head portion of the bottle 20
Is inserted into the stop cover 48. At this instant, the |ocking
menber 52 of the | ocking mechanism 36 catches the ring 54 of the bottle 20
bei ig noved into the stop cover 48. As a result, the toner bottle 20
Is positioned on the bottl.e. hol der 21. In the 15 illustrative
enbodi ment, while the bottle 20 is noved deeper

32
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into the stop cover 48, the free end of the | ocking nenber 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 nenber 52, makes it needless to
lift the locking nenber 52 2 0 manual ly. The core 39 is held in a
p05|t|on where it does not contact the |arger dianeter portion 63 of the
chuck 30 in the stop cover 48, as stBk®@d edlier. Hence, the chucki ng
pottiion 33 of the chuck 30 is left open. It follows that the lug 26 of

. . -4
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-3 3- the |id 25 can be nmoved into the chucking portion 33
snoot hly. Assune an arrangenent wherein when the bottle 20 is forced

out by the core 39, as stated previously, the chucking 5 portion 33 of
t he-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 should

preferably be configured such that the
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flange 65 thereof is protruded sufficiently nore than the |ug 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 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 is noved fromthe position A to the
position B. At this instant, the cam device

Q

7

FIG -
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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. 1In the initial stage of novenent, the
chuek 30 has the |larger dianmeter portion 63 thereof brought into
engagenment with the core 39 and has the chucking portion 33 squeezed

t her eby. As a result, the chucking portion 33 chucks the lug 26 of the
lid:2 5 25. Even after this, the core 39 and |arger dianmeter portion

2\

FIG.
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-3 4- 63 are continuously engaged by the force of the spring 51, so that
t he chucking portion 33 holds the Iid 25 continuously. Consequently, the

lid 25 is renoved fromthe nmouth portion 23 to thereby unseal it. 1In this
way, the bottle 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 supplemented fromthe bottle 20 while the bottle 20 is in
rotatlon

FIG. 9B
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As stated above, with the toner supply wunit 17 of the 1 0 enbodi nent ,
it is possible to replace the bottle 20 sinply by noving the bottle hol der
21 and then replacing the bottle 20. At this instant, the toner is
pr.evented fromleaking fromt h e nmouth portion 23 of the bottle 20. As
shown in FIG 13B, the flange 65 of the lid 25 should 1 5 preferably be
provided with an outside dianeter d, which is smaller than the
outside dianeter d3 of the &3d.ar 1024, O herwi se, when the bottle 20 is

nmoved into and out of t h e stop cover 38, the flange 65 is apt to
contact the seal 59

| =
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fitted on the inner periphery of the stop cover 38, causing the 2 0 lid
25 to be renoved. Further, as shown in FIG 13C, the cap 29 is fitted on
the bottle 20 over the Iid 25. The cap 29 prevents the lid 25 from being
acchdentally renmoved from the bottle 20 when the bottle 20 is
transported, particularly on highland or by aircraft. In addition, since
the cap 29 protects 2 5 the lid 25, it is not necessary for the lid 25
to.be rigidly
. FIG. 11aA
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-3 5- coupled with the collar 24, reducing the force required of the
automatic lid attaching and detachi-ng nechanism A nodified 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 dianeter slightly smaller 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 menbers 75, FIGS. 14B and.l4@rgareiaza

el

FIG. 12B
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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 nenbers 75 seal the gap between the outer periphery 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 inplenmented as an elongate nenber
havi ng an adhesive | ayer 75a and havi ng opposite ends thereof abutted
agai-nst each other. Alternatively, as showmn in FIG 14C, the seal nenber
75 may be inplenmented as a ring-and adhered to the drum portion 74.
Preferably, the seal nenbers 75 having
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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. Al so, the annul ar seal nenber 75 shown
in FHG 14C should preferably be constituted by an elastic menber
75b enriched in 2 5 elasticity mainly in the circunferenti al
direction, e.g., a non- -3 6-

FIG. 13C

20
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foam el astic 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
foam el astic 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 e d is forned throughout the core 39
in the boss 77. The boss 77 als rveddh o position a flat annular end
seal * 78 shown in FIG 14D or 14EE£?en the seal 78 is fitted on the end of
the flange 1 0 by adhesi on end seal 78 nmay be inplenented by a
single

FIG. 14B

FIG. 14C

w75

a

FIG. 14D FIG. 1l4E
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mat eri al ,
adhered to each ot her.
t he end seal

reskn having,

t oner

15-18 for describing an inprove

be.rmanual ly exerted on je bottle hol der 21
taner is deposited on t itnner . peri phery of the collar
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the bottle 20 and the portion of the lid 25 contacting it. Then, the force
necessary for the lid 25 to be inserted into and renoved fromthe nouth

portion 23 of the bottle 20 is increased. - As a result, the force
negcessary for the bottle 2 5 hol der 21 to be pushed from the position
A to the position B -3 7- (cggai nglgge lid 25 to be renoved fromthe

mout h 23 portion)

FIG. 17C
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and the force necessary for it to be pulled fromthe position B to the
position A (causing the lid 25 to be inserted into the nouth portion 23)
are increased. 5 The pushing force and pulling force

menti oned 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 collet chuck 30 and that ofI€he ié@e 39, and with toner bottles 20

havi:ng various nmnouth dianeters. A1O toner was deposited on, for
exanpl e, the inner periphery o -%ﬁe—ee++a+s—;ﬁ19f such bottles 20. FIG
15 is indicative of the =Ty L=ﬁ§D
® w21 Er1 '§:§
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results of neasurenent. In FIG 15, the abscissa and the ordinate

I ndicate respectively the diameter of the nouth portion 23 of the
bottle 20 and the force needed to nove the 1 5 bottle holder 21.
The. graph includes dash-and-dot |ines representative of the results of

measurement. Among them a dash-and-dot line marked with arrows and
a dash-and-dot |ine narked wth dots are associated wth types 1
and: 2, respectlvely gg h and dot line marked whgR crosses is 20
associated wth pushing forces measured with the type 1

are distributed in a reglon A[err] I ndi cated by a brace,
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while the pulling forces also neasured wth the type 1 are distributed
in aregion Blerr]. The pushing forces neasured with the type 2 are

distributed in a region Alerr] while the pulling 2 5 forces neasured
wth the type 2 are distributed in a region -38 - Blerr]. Al t hough
di stributions nmeasured with the type 3 are not shown in the graph, the
pushi ng forces neasured lie in the 27
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regions Alerr] and Alerr] while the pulling forces lie in the regions
Bl[err] and B[err] and below them Defective insertion occurred in ab
region Cindicated by hatching (enclosed by a horizontal |ine
representative of a force of 2200 g and an inclined line representative of
the upper Iimt of the region Alerr]). As FIG 15 indicates, the
required pushing force 1is greater than the required pulling force and
shoul d be, for 1 0 exanpl e, greater than 2 kg. Further, when the

pul ling force exceeds, for exanplg GZ.ZZt% due to the dianmeter of the nouth
portion 23 and the configuration } t he |l et chuck 30 and

FIG. 21B
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core 39, the lid 25 is inserted defectively. FIG 16 is a fragnentary vi ew
of an inproved nmechanism1l 5 whi ch causes, when the lid 25 is attached
to or detached fromthe nmouth 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 nouth portion 23 snoothly, reducing-the pushing force
and pulling force. To cause the lid 25 to 2 0 rotate about the axis

t herreof, the boss 50 of the stop cover 48, in which the chuck 30 slides, is
formed with a camslit 7 9 for. causing the chuck 30 to rotate while noving

t oward and

22C

FIG.

22A

FIG.
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away fromthe bottle 20. A pin 80 is studded on the chuck shaft 69 of the

chuck 30 and novably received in the camslit 2 5 79. -3 9- FIGS. 17A
and 17B correspond to FIGS. 10A and 10B, respectively, and show t he
I mpr-oved nmechanismin a condition wherein the bottle holder 21 is |ocated

at the position B. FIG
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10C is an enlarged view of the nmechanism as seenint heb5 direction

I ndicated by an arrow Ain FIG 17B. FIG 17D is an enlarged view of the
mechani sm as seen in the direction indicated by an arrow B in FIG 17B.
As,shown, the pin 80 is positioned in the outernost portion of the cam
slit 79 formed in the circunferential |owernost portion of the boss 50, 1 0
which is indicated by a dash-and-dot line L[ERR] in FIGaal7C. The i npernost
end ‘of the camslit 79 assunes a position indicgted by dash-and-d i
L[err], FIG 10C, which is deviated a predeter ed angle [err],
degrees fromthe position L[err].

24B
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Wiile the pin 80 noves from the outernost portion to the 1 5

I nnernost 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 angl e a about the axis of the boss 50, as indicated by FIG
17D. FIGS. 18A and 18B correspondfFie. FIZ%. 11A and 11B, respectively, and
show t he mechanismin (22_& the condition wherein the bottle holder 21 is
| ocated at the positi . FIG 1 8C is an enlarged view as seen in
the direction indi Ated by}an .aﬂrow Ain FIG 18G FIG 18D is an enlarged

view as seen in thedirgefion inii cated by an arrow B
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in FIG 18B. -4 0- In operation, when the bottle holder 21 is noved fr o
mthe position B toward the position A the chuck shaft 69 o f the chuck 30
noves toward the toner bottle 20 while sliding within the boss 50 of the
stop cover 48. At the same tine, 5 the pin 80 rotates the predeterm ned
angl e a about the axis of '

27

FIG.
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the boss 50 of the stop cover 48 by being guided by the camslit 79, as

I ndicated by the line Cin 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 1 0 boss 50. Conversely, when the bottle
hol der 21 is noved fromthe position A toward the position B, the chuck
shaft 69 noves away fromthe bottle 20 mhilé§bliding within the boss 50 of
t he *st op cover 48. At this instant, tige pi 80 r gEes the 1 5 angl e

a about the axis of the boss 50 | i rection
. \3 B S
F; L~
/ b o
" / . EPN

&

=S
39 48

55

=
= 2/N
)
-1 T
I
=7 [
]
I
- !
" =
F 4! 3 » § N
[ N
1 | = o
AANIN )\ X N
\\\\\;:'-"'r-" B~
, N A8
I -—k
o = oL
_______ //’t Replaced
This s ee ‘

L



by being guided by the camslit 79. Consequently, the 1lid 25 held by the
chuck 30 is renoved fromthe collar 24 of the bottle 20 while rotating
about the axis of the boss 50. As stated above, the lid 25 is inserted and
renmeved fr o m2 0 the nouth portion 23 of the bottle 20 while rotating
about the axis of the boss 50 of the stop cover 48. Thi s pronotes snooth
I nsertion and renoval of the lid 25 from the nouth portion 23 and,

t herrefore, reduces the required forces for pushing and pulling the
boiftl e holder 21, conpared to theFE&se 295 wherein the lid 25 does not
rot at e.
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Thi s Sheet Has Been Re | aced -4 1- Another inproved nechani smfor
reduci ng the forces necessary for the bottle holder 21 to be pushed and
pulled will be described with reference t.o FIGS. 19A-19D. FIGS. 19A and 19B
show a specific configuration of the lid 25 which 5 pronot es easy
attachnent and detachnment of the lid 25 to the _
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nmout h 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 bottomwall portion 82, and an inclined wall portion 83
conriecting the two wall portions 81 1 0 and 82. The wall portion 83
Is inclined a predeterm ned angle, preferably less than 45 degrees.
The . bottom wall portion 82 has a dianeter snmaller than the outside

di dneter of the annular wall 81. Preferably, the inclined wall 83 has
a-thickness t 15 smal l er than the thickness T of the bottom wall

82, e.g., one

FIG. 31a

FiIG. 31B
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hal f 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 23, the forces f[err]
and f[err] (see FIG 19C) necessary for the circunferential wall of the
lid.25 to press the collar 24 are 2 0 reduced, conpared to a case
whérein the thicknesses t and T are equal. Al so, when the chuck 30 pulls
out the lid 25 fromthe nouth 23, the forces [err], and [err], (see FIG
19CQ) exerted by the collar 24 on the circunferential wall of the lid 25 are
reduced. This prevents the lid 25 from being inserted in or This Sheet
Has Been Re aced FIG. 32A
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-4 2- pulled out fromthe nmouth portion 23 defectively due to the
deformation thereof. |If desired, the surface of the bottomwall portion 82
of the Iid 25 that contacts the toner nay be provided with 5

undw ati ons. Then, although the toner may have aggregated during
storage, it can start being discharged easily when the

FIG. 33
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lid 25 is renoved. The undul ations may be inplenented by wavy ribs
formed on the above-nentioned surface of the bottomwall portion 82. 1 0
Further, as shown in FIG 19D, the outer surface of the annular wall
portion 81 may be provided with a sawtoothed portion 84. Wen the lid 25
Is inserted into the nouth portion 23, the sawtoothed portion 84 wll
scrape off the toner deposited on the inner periphery of the collar 24
ofe 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

34D

FI1G.

réxf_—j . =
[ 5 A ¢
! =
< }R ; 5
s 5

FIG.
o 4

P

—

“ ot Has Be

"

en Rep\aced



mai nt ai ned const ant. This elimnates an occurrence that the force
necessary for the lid 25 to be into the nmouth portion 23 is increased by
1.5 times due to the toner deposited on the 2 0 i nner surface of the
col)ar 24. For exanple, a chuck 30 and lid 25 conbi nation could be

sel ected which reduced}I&WEﬁbgﬁe nmout h portion 23 had a d#gaeteasgf 39. 90

mm the force for pulling theTid 25 to 950 g at naxi num when theé toner was
not. eposited and to 1570 g at naxi num even when the toner 2 5 was
deposi t ed. Al so, such i.nation reduced the fol s Sheet Has

Been Re | aced
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-4 3- necessary for the lid 25 to be inserted to 1370 g at maxi nrum when the
toner was not deposited and to 1770 g at naxi mum when the toner was
deposited. Referring to FIGS. 20A-24C, a specific configuration of 5 a
par.t-, of the bottle 20 adjacent. the nmouth.portion 23 will be described

which allows the toner to be discharged in a '

B FIG. 36A
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FIG. 36B
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desirable manner. In the figures, the bottle ribs 57 to receive a

rotating
Briefly,

t he bot t |
position

t he | ower
mouth 1 5
di schar ge

force fromthe ring are not shown (see FIGS. 34A and 34B). 1 O
the bottle 20 shown in the  figures is configured such that when
e 20 is set on the bottle holder 21 in a substantially horizontal
with the nouth portion 23 oriented sideways, the toner existing in
portion of the cylindrical body of the bottle 20 is raised to the
portion 23 by the rotation of the bottle 20 and then
d via the nouth porti-on 23g1gAs ggresult, the toner is

200 200

FIG. 38
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desirably driven out of the bottle 20 via the nouth portion 23 which has a
smal | er dianeter than the cylindrical body of the bottle 20. Specifically,
the end or shoul der of the bottle 20, 2 O where the nouth portion 23
is.yprovided, has the inner periphery thereof partly raised to the edge
of the mouth portion 23 to thereby forma portion 85 indicated by hatching.
The rai sed portion 85 noves the toner upward when the bottle 20 is in

rot:ation, as will be described specifically later. As 2 5 shown in FIG
21A, since the end wall and - eircunferential
FIG. 392

FIG. 39B FIG. 39C

73
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-44- wall of the bottle 20 have substantially the sane thickness, the

I nternal 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 nunerals attached to the inner 5 peri phery of the bottle
20 are also wused to designate the corresponding portions of the outer
peri phery. Further, the bottl-e 20 has another raised portion 86

FIG. 40A

FIG. 40B

This Sheet Has Been RT
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contiguous with the raised portion 85 in the circunferential direction, as
I ndi cated by hatching different in direction from1 O the hatching
indicative of the portion 86 in FIG 21B. Specifically as shown in
FI G~21A, the inner peripheral portion of the circunferential wall

cont i guous with the rai sed portion 85 in the circunferential direction
Is raised toward the axis, or center line of rotation, L of the bottle 20
over the 1 5 edge of the nouth 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 renpved,

T



the raised portion'86 appears in the nmouth portion 23. Preferably, the

contiguous raised portions 85 and 86 2 0 should be provided wth.

ranp surface configuration which protrudes nore toward the axis L as the
di st ance thereof from.the mouth porti'on 23 increéases. Further, as
shown in FIG 21D, it is preferable that the raised portions 85 and 86 be
provided with concavity which at |east partly appears, ina 25 section
containing the axis L’Ffé a,,gurve whose center of

-

FIG. 42B
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curvature Cl is close'to the axis L. FIG 21D is a section along |ine A4-A2

-of FIG 23C and representative of the raised porfion 85 FIG 21is a

fragnment af y,

have tfie end por

enlarged view of FIG 21A and a s féfimpmwéh i 39&{} 5
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DEVELOPER REPLENISHING DEVICE AND
DEVELOPER CONTAINER FOR USE THEREWITH

REPLACEMENT SHEET

19 FEB 197

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
developer replenishing device for replenishing the developing
device with a developer, and a developer container for use
therewith.

There has been extensively wused .a copier, facsimile
apparatus, printer or similar electrophotographic image
forming apparatus which electrostatically” forms a latent
image :on a photoconductive element, develops the latent
image with charged color particles, i.e., developer, and then
transfers the developed image to a j:aper. It is a common
practice with this type of apparatus to supplement a fresh
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, fapanese Patent Laid-Open Publication
(Kokai) Nos. 59-188678 and 60-146265. The container is

substantially entirely open at one end thereof to form a




1 0- the'collar 24 snoothly. Moreover, it is preferable that the

rai sed pertions 85 be contiguous with the spiral guide groove 27. Then,

t he toner guided along the gui de groove 27b whi ch has aI consranzI r[/\ndm to
the vicinity of the t wi |l be continuously raise o] e
edge of theyrmuth iﬂﬂ%ﬁﬁwﬂi gH%%IS and then guided to the raised portion
86. FIG 24A show; preferred copflguration of a wall a form ng the guide
groove 27 of the )o |t 169 FEB 1997 shojwn, the [l aincludes a portion b for
driving the toner t he gui di ng i fection indicated by an arrow A

(i.e. toward the rmuth

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. To
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 app;lratus 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 holrler should not be
greater 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. Generally, the apparatus is
provided with as small a .height as possible to meet the

25  demand for a miniature configuration, requiring the holder



2 0 portion 23). The portion b protrudes toward the axis of the bottle
20 at an-angle [err]1 substantially perpendicular to the flat inner
peri phery of the, =80 degrees to 90 degrees. The other
portion ¢ of the [WREPLACEMENT SHEEfhE t oner being conveyed gets over,
protrudes toward| trlve——axrs—of %m 25 bottle 20 at a small angle

ges,

172 A0 %

e

[err]2, e.qg., legs tilanFEé%‘ﬁ]e -4~ 6-
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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 arrangement 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,



preferably 10 degrees to 30 degrees and in the guiding direction A The
wall "a with such a configuration causes the toner to fall fromthe inner
' i t her eby

peri phery thereof
allowng a mninu
portions 85 and 8
FI GS. 22A-22D and

of {nIBHES P L
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pbottle 21 is in rotation,
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and 23C are side el evations,
bown in~fdont views in FIGS. 22A and 1 0

remain in the bottle 20. How the raised
be described with reference to

as vi ewed

fromthe right,
23A,

10

15

20

25

respectively.

as

LELGS....22D..andl 28D are side el evati ons,

a dead space is produced between the outlet and the adjoining
end of the container, requiring the container to be provided

with an additional length matching the dead space.

SUMMARY OF THE INVENTION
It is, therefore, an object of the present invention to
provide a new and improved developer replenishing device

free from the drawbacks discussed above.

It is another object of the present invention to provide a
developer replenishing device which prevents a developer
from falling from a container .despite that the container is
set in a horizontal position.

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

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

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,

and a drive unit for causing the developer container held by



viewed fromthe right, of the bottle
and 23B, .respectively. It is to _he

20 shown in front views in FIGS. 22B
ted that FIGS. 22B and 23B show t he

bottle 20 in a posi %&% ERe

FI GS. . 22A and 23A
which the bottle Ofis rotated byit
| 6S. 12 FERRPD2

condition shown in
is located{atl the bottom_i|

shoul der
gui de groove 27 2 0

“gurdes the tonér to

cf@eregrees from the position shown in
W

Kis indicative of the direction in
e toner supply unit 17. In the

t he maxi mum di aneter portion of the
he Vertical direction. Hence, the
the bottom of the maxinum

di anet er

10

15

20

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

end. A guide portion is provided 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
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 toner 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

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

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.



portion 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 ._Lh.e____max.L.mJ.m_d.La.iter portion of the shoulder and the
rai sed portion 85 | RERABEMENDGHEET oned at the bottom in the vertical
direction; the tongr (Hu Been Repl aced -47-
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Further, in accordance with the present invention, 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

5 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,

fhm-e are provided a main body comprising a substantiﬁlly

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 de§ice, and a drive unit which rotatably

drives the toner 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



fromthe guide groove 27 partly rides on the raised portion 85. As shown in
FI GS. 23A and 23C, 120 i s further rotated 90 degrees in
the direction Kt wammﬁssman of FIGS. 23A and 23C, the raised _
portion 85 raises ttre~toner fo {t he edge of the nouth portion 23 as if
It were a spoon. eq p b@? O is further rotated 90 degrees in the
direction K to aroun tl?e Egs onp df FIGS 23B and 23D, the toner is
partly transferredjf '  Qortion 85 to the inclined raised
result, the torter is 10 guided by the raised
portion 86 toward-the—outstte™"0T t he

ﬁl\l

[_gj

portion 86. As

diameter portion and a radial position no greater than the
second diameter portion such that a controllable quantity of
toner in the toner bottle is raised radially from the first
diameter portion to the second diameter portion for feeding

5 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
section 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 i’rom 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;



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

As best shown in FIG 23C,

t he raise

d portion 85 itself

Is provided wth
bottle 20 has
t he toner powder is’
masses and rai sing
s di scharged
Mor eover,
dition, while the

hardl y

section and a

view showing

a spoon-like congave..configuratiaon. Wien 1 5 t he
such .a configura}iREPLAGEMBNEYHEEDE] nouth portion 23,
prevented from dropping-f+em-t-Rhe~aputh portion 23 in
ittie by 1ittle [TEorS BEB 891k Tho im & loose state.
20 any of the fober is_left in the bottle 20. 1In ad
FIG. 2 is a section showing the general construction of a
developing device incorporated in the copier;
FIGS. 3A and 3B are respectively a
fragmentary enlarged view, showing a toner bottle for use
5 with the copier;
FIGS. 4A-4C show a sequence of steps for removing a lid
from the toner bottle;
FIG.5A 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 toner 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 embodiment 'oi’ the present invention_;
FIGS. 7 and 8 are exploded perspective views each
showing a particular part of the toner suppiy unit;
20 FIG. 9A, 9B, 'IOA, 10B, 11A and 11B are sections each
showing a collet chuck included in the toner supply unit;
FIG. 12A is an exploded perspective
another part of the 'tom;.r supply unit;
FIG. 12B is a sectional perspective view of the toner
25 bottle;



bottle 20 is in rotation, only a so-to-speak spoonful of toner is scooped
up to the nouth portion 23. As a result, a constant anmount of toner is

di scharged from t]j B4 [ :
in FIG 24B, two pa} rErefCEMENTSHEEY tl ons 85 and 86 may be formed on the

i nner periphery of ¢ shourlder
19 FEB 199?—]
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FIG. 13A is a section of the collet chuck;
FIGS. 13B and 13C are sections each showing another
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
fprce 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;



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

twce as great as the quantity available with a 5 single pair of raised
portions 85 and 86 for the sanme quantity of rotation of the bottle 20.
Further, as sho ==tRe outer periphery of' the bottle 20 may

additional ly ingl A néflﬂi”'psﬁ’EE?tion L[err] having a dianeter [err] snmaller

t han the diametlerf [err] (gréatgr {than 10013 O mm) of the other portion.

The out si de di gnet eng[FEP]"ﬁg?f the grip portion [err] should advant ageously
h

be 80 mMmmto 10 rjm the Te 'S oul d advant ageously be 80 mm to 100 mm
In FIG
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;
5 FIG. 21C is an enlarged section of a part of the toner
bottle shown in FIG. 21A;
FIG. 21D is a section along line Al-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 tomer bottle shown in
FIG. .22A, as seen from the right;
FIG. 22D is a side elevation of the tomer 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 position 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 elevé,tion 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,



24C, the wall a form ng the guide groove 27 has the same inner peripheral

configuration as the configuration shown in 1 5 FIG 24A. In FIG 24C,

the arrow a isjigel;Gatl el toner being entrained by the inner

peri phery of th Q:L FEM chHEEhd due to the rotation of the bottle 21,

while the arrowibjis indicativelof the toner falling therealong. FIG 25 is
}

1”4

a graph indicat ok9 FEERMRA oh pet ween 20 rotation speed (number
of rotations pef finute) of thejbpttle 20 during toner supply and the
amount of tonerileft 1n the bottlg 20 without being discharged. As shown,
t he anmount of —

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 without being discharged;

FIGS. 26A and 26B each demonstrates a  particular

5 operation available with a modified collet chuck;
FIG. 27 is a front view of another specific arrangement
E 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 .Of 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 tomer supply unit of FIG. 27,

FIG. 34A is a front view showing a modified toner bottle

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



toner left in the bottle 20 depends on the rotation speed.
assum ng.that the all owabl e anobunt of toner to 2 5

20 is upto 50 g, t f to -4 9- rotate the bottle 20
thirty rotations tp EprLagE%ﬁaSﬂﬂ for a mnute. O course, the adequate
he bottle 20 fjorj reduci ng the anmount of remaining toner

rotation speed
Is determ ned

10

15

20

For exanpl e,
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of
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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;

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
annular link included in a modification of the present
in;/ention; | |

FIG. 36B shows the toner bottle inserted into the
annular link;

FIGS. 37 and 38 are perspective views each showing a
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;

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;

remain in the bottle



by, for exanple, the dianmeter of the nouth portion 23 and the 5

configuration of theailsed portions 85 and 86. |In practice, therefore,

|@EPLMT SFHEEh gtermined b y experinents beforehand,
a speed. In the illustrative

the adequate rotat
and the bottle 20 is
enbodi ment, the tone
coll et chuck 30 retg
thereof is squeezd
may cause the tip th

aA N Val
>

riotated—at
4 4

di Alternativel
ereof to abut aga

1o PRFEEosR [ of

0 is constructed such that the
the3 lid 25 when the tip

as shown in FIG 26A, the chuck 30

nst the inner periphery of the

FIG. 41 is a perspective view of a toner bottle and an

annular link included in

invention;

another modification of the present

FIGS. 42A shows the internal arrangement of the annular

5 link shown in FIG. 41;

FIG. 42B is a secti_on of the annular link; and

FIG. 42C shows the toner bottle inserted into the

annular link.

10

described which

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A preferred embodiment of the present invention will be

is applied to an electrophotographic copier

belonging to a family of image forming apparatuses.

Referring to FIG. 1A, the 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 document, a mirror 2b, and a

lens,

drum

not shown. A photoéonductive element in the form of a

3 is rotatably located below the optical unit 2.

20 Arranged around the drum 3 are a main charger 4, a developing

unit 5, a transfer chérger 6, a cleaning unit 7, a discharger 8

and

other conventional

electrophotographic process.

units for implementing an

A fixing unit 9 is positioned at

the left-hand side of the drum 3, as vieweci in the figure, for

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

.



annular wall of the lid 25 and retain the lid 25 when opened. 1 5 FI G
26B shows a conditiop-wherein the tip of such a chuck 30 has been squeezed
to release the lid 2 ot 30 shown in FIGS. 26A and 26B, the
the s]it has a rear ERT ijs broader than the front or tip
portion. A pin 8§ tudded in g gredeterm ned position of, for
exanple, the stop 20 EbEEB ©e7 len thegchuck 30 is noved relative to

slit, the slit, i.e ' Qn thereof is opened. Wen the chuck 30
I s nmoved such that he rear portion

by the transfer charger 6. A paper feed section 10 is provided
in the lower portion of ﬁe 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 Sa accémmodating developing rollers 11, a
pa&dle 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 devéloping unit . A tonmer is

15 supplied from the hopper 16 into the developing umit 5. A
screw conveyor 18 is accommodated in the hopper 16 and
made up of a shaft 34 a’md 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
5, 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



87 of the slit,

the tip of the chuck 30 does not contact the Iid 2 5

FIGS. 26A and 26B show respectively a position matching -50- the
position B of the nd a position matching the position

W—d@l‘—%—l—&
of the sane. Refer i REPUASEMERD. SHERT 3

unit 17 will be degcdibed. " TnThe]fjgures, the sane o r

10

15

20

25
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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. lB,. the bottle holder 21 is mounted on a
shaft 22, FIG. 1A, which is located at the right end of the unit
17. The bottie 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
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
opening of the bottle holder 21 is positioned above a toner
receiving portion 16a, FIG. 2, included in the hopper 16 and
exténding to the front end of ﬁm copier. Preferably, the toner
supply unit 17 is located inwardly of a front cover, not
shown, which covers the front end of the copier; when the
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

substantially cylindrical and provided with the mouth portion

25.
A

D, a nodified formof the toner supply



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

nodi fication, the taner supply unit 17 is also rotatable substantially 90
degrees between th aggg_mgmgmﬁsmql in a substantially horizontal plane
about the center o +otat+ef) £, FIG 1B. To rotatably support the
bottl e holder 21 a out t@}(ﬁcﬁnter f rotat! &n-z, the nechani sm descri bed
previously may al s¢ be %]al ,{the toner supply unit 17 has the

| ocki ng mechani sm for..positioning fhge bottle 20 on the bottle hol der 21,
notor 37 for rotatlngthe bottle 20,{ gear

-

23 at substantially 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 Iapaﬁese 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 otter 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 periphery 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



15 link 38 for transmtting the rotation of the notor 37 to the bottle
20, collet chuck 30 for retaining the lid 25 of tpe bottl e 20,h coLe i930
slidably nmountedjo nd cam devi ce for noving the chuc

back ané forth. hggﬁnﬁfﬁ&gﬁ‘ﬂ#’r iffers from the previous enbodinent,
20 as foll ows. To begin withy in the previous enbodi nent, the cam
devi ce for noving thel @HEXK 198y bpck and-fofFth is | ocated adjacent the
center of rotatigpn}{Z of the bott]ejholder 21. By contrast, in the

nodi fication, theg camdevite TS ocated at a position conparatively renote
fromthe center ef.rotation Z

by a hole 3la 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
i)ortion 23 of the bottle 20 is fully uncovered, chucking the

lug 26 of the lid 25.
The mechanism 32 described above is provided on the
15 toner supply unit .17 ax{d allows the bottle 20 to be mounted
to the bottle holder 21 with the mouth portion 23 thereof

Sat

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 chuck 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



25 in the |longitudinal direction of the bottle holder 21.

-5 1- Specifically, as shown in FIGS. 27 and 28, the cam device, generally
93, has a cam nenber ' portion of a copier front wall 96
that will face the enf REPLABEMENE SHEETd der 21 renote fromthe center of
rotation Z when the 5 hol'dér—21™1tg held in the position B (referred to

as novabl e end 19 FEB 1997 - -

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 1id 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 ihexperienced
person intends to remove the lid 25 of a new toner bottle 2 0
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 the 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 obstructions 26b around the Iug 26. The
obstructions 26a and 26b prevent the easy access of the
person's fingers to the lug 26.

20 FIG. 5D 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 portionk of the lid 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



hereinafter). |In addition, the cam device 93 has a roller 95 nounted on
the novabl e end of the bottle holder 21 and provided with a flange.
Specifically, the | rllex:,. ] tatably nounted on a plate 94 which
e turn i tixed b aoa FoReNt ShEER & %68 Y rna bracket 89 1s affixed to
the bottle holder 21 jor the novabl g fracket 41 in the vicinity of the rear
end of the bottle 20 j( opfoBESeOP tjhe endivhere the nouth portion 23 is
positioned) in such & manner as toibg novable toward and away from the
rear end of the botjtl e 207""The bracket 89 an d 1 5 an arm nenber 99
fastened to the re end of the chuck 30 by

piece 151 and slightly greater in diameter than the lug 26 of
the 1lid 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
S 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 wunit 17 will be described more
specifically. FIG. 6 shows the unit 17 held in ti_le pdsition B
10 while FIGS. 7 and 8 shows it including some modified parts.
‘The umit 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
15 16a via the mouth portion 23 of the bottle 20.

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

il
bR

implemented as a top-open trough and extends to the front
from a side wall of the hopper 16 Ilocated at the operating
side. A shaft 34 extends from the inside of the hopper 16 and
20 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,

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



a screw 98 are connected together by a shaft 100 extending i n the

| engt hwi 5e directi gr

of a pair of fence|nBEMACEMENR SHEATOVD facing each other. 'The fence

nmenbers 2 0

97a

I

hejroller 95 from the side and support

of .the _hottle holder 21. The cam nenber 97 is nade up

a
the flange of the foll [ bel ow roller 95. The fence nmenbers
5 Toded o | 24,

97a and 97b are copfig
rotati on Z decreasestwmith.the decrealse in the distance to the front wall

decreases. As shown in FIG 25 29B, the front end portion of the

fence nenber

10

15

20

25

at] the distance fromthe center of

97a™TsS

front wall of the copier and capable of holding the bottle 20
in a substantially horizontal position. A locking mechanism
36 positions the bottle 20 on the bottle holder 21 in the 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 is
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 1is rotatably supported by the lower pin 43 and
rotatably retained by the upper pin 44. Therefore, the bracket
41 is rotatéble 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 by, stays
45 fastened to the front wall by screws an& is affixed to the

front wall by screws 46.

.The bottle holder 21 further includes a lid-like seat 4 7

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

96



-5-2- inclined dowmward toward the front end such that the roller 95 can
start contacting it gnmoothly just before the bottle holder 21 is fully
noved fromthe posi tji Pﬁs 9 -i on B. The bracket 89 has a boss 89a
on the vertical wallf Gt ofHEETA]r od 90 is slidably received in a hole
surrounded by the bgsg 89a of acket 89. An abutnment 91 is affixed to

-21 -

the mouth portion 23 of the bottle 20 im 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 collet

10 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. 11.1 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 faces 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 iocking member 52 is so
shaped as to mate with an engaging portion, i.e., a projection

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



the rod 90 and capabl e of abutting against the rear end of the bottle 20.

A spring is | oaded between the vertical wall of the bracket 89 and the

abut ment 91 and constantly bi ases t h emlOoO away from each other. In
operation, when the b tB@_r&g s. held in the position B, the roller
with the flange 95 is}h A ﬁNBcféif:ETo cI osest to the base end of the
bottl e hol der 21 by thefcam rrerrber 1 hown in FIGS. 27 and 28. The
collet chuck 30 1 5 corrie¢iepd roI ler 95 by the shaft 100 is al so
| ocat ed at apositioncosest to ebse end of the bottle holder 21. In

bt vt s g i

“spring 53 cc.mstantly 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 54a may be
overhung in such a manner as to ipcline toward the rear end 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 mbvable 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 the gear 55 associated with the motor 37 and is
provided with an inside diameter greater than the outside..
diameter 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, 2
plurality of radially extending ribs (referred to as link ribs

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



t hi-s condi tion,

the chuck 30 retains the lid 25 at a position renote f

the nmouth portion 23 of the bottle 20, thereby allowwng the toner f

bei ng di scharged
the rear end ther
base end of the
nmout h portion

Therefore, the
direction of the

10

15

20

12 0 portion 23. The bottle 20
oNEREALENENY SHEETabut ment 91 and spring 92 toward
bottl e hol'dér Z1L.{ The end of the bottle 20 having
I '$ apoitp I hsf the of the stop cover 48.
tgle 20@is positioned” Tn the longitudinal 2 5
oﬁ‘t‘i*e*hﬁ-der-ﬁ&-‘. In this sense, the abutnment

23
b

P ——

bottle ribs hereinafter) 57 provided on the bottle 20 (see FIG.

‘34D).

In the specific arrangement shown in FIG. 6, the stop
cover 48 is formed with an opening in the lower portion
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
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. The
seal 59 is so bent as to be convex toward the collet chuck 30,
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
closing the opening which is formed in the seat 47 of the
bottle holder 21 for letting t'he 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

rom
rom
has

t he
t he



- 53 - 91, as well as the nenbers associated therewith, constitute a
mechani sm f or posi t ifomrt-fg-t ttle 20 on the bottle holder 21. \Wen the
bottle holder 21 is tg}g:EoitionBS to the position A the
roller 95 is guidedjby The-ca i

bottl e hol der 21.
portion

-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 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 small;r 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 portion 64.

15 The core 39 is made up of a flange 66 capable of
abutting against a flange 65 provided on fhe 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.
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VWhile the roller 95 is so guided by the cam nenber
is fully 10
PLABEMENT 1S8EEREN the bracket 89 and the stop cover 48
h of the bottle 20 and the unstressed
abutnent 91 is positioning the bottle
ce for
ly be provided
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agai nst which the rear
21 is noved fromthe

is

selected to be at least smaller than the maximum diameter d;

of the lug 26 and, preferably, equal to the diameter d, of the

root of the lug 26.

follows. When

position B to the position A,
chuck 30 away from the bottle 20.

The cam device 40 shown

the bottle holder

in FIG. 6

is constructed: a s

21 is moved from the

the cam device 40 moves the

Also, when the bottle

holder 21 is moved from the position A to the position B, the

10

the illustrative embodiment,

cam device 40 moves the chuck 30 toward the bottle 20.

In

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

a first surface 71 for guiding the roller 70 from the
adjoining the center of rotation Z of the bottle holder 21
located, and a second surface 72 for guiding it from the
opposite to the center of rotation Z.
when the bottle holder il

the first surface 71 guides the

20 specifically,

position B to the position A,

As shc_:wn in FIGS. 10A and 10B, | the cam member 68 has

side
is
side
As shown in FIG. 10B

is moved from 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



rod 90, conpared to the bracket 89, will be continuously urged toward the
chuck 30 and causg-tfe—~fear—end-of..the 2 0 bottle 21 to abut against the
abut ment 91 of thp RRRLAGEMENS SHEET Hottl e hol der 21 is further moved toward
the position A, thefToITer—95isrgl eased fromthe cam nenber 97. FIG 30
shows a condition whera‘@' E hﬂ@lﬁottle hol der 21 has arrived at the position
A. In this condifipn, 1 g h| gortion265 23 of the bottle 20 has
been fully seal edj by—t-he--i-d-25,.1t He

position A to the position B, the first surface 71 guides the
roller 70 such that the chuck 30 biased by the spring 51
moves toward the bottle 20. .

As shown in FIG. 11B specifically, just before the

5 movement of the bottle holder 21 from the pdsition 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 puils 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 rﬁove 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



-5 4- chucking

rel ease-the lug 2

portion of the chuck 30 has been opened w de enough to

fromthe rear enfl RgPLADEMbBYt t9HerR0l Assume that the chuck 30 has

accidentally 5

| ar ger di aneter

(0]

di the base end of the bottle holder 21
after the rollerj9b qﬁ‘%%en rel ed fromthe cam nenber 97. Then, the
ti

of the |id 25 and the abutnment 91 has been noved away

been

b 897 hie huck-3®7(see FIG 31A) will be engaged
wi th and squeezefl by the core 39 i ch

10

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
FIG. 6, in the position B, the bottle 20 set. on the bottie 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.
10A and 10B, the collet chuck 30 assumes a position remotest

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

. gpring 51 is positioned at the larger diameter portion 63 of

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

15

20

25

the chucking portion 33 unseals the mouth portion 23 of the
bottle 20, cixucking 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
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

groove 27 formed® in the inner periphery of the bottle 20



I's stopped by the stop cover 48, chucking the lug 26 of the lid 1 0 25.
This obstructs the renoval of the bottle 20 and the insertion of a
new bottle 20. In thgTJ Sy shown in FIG 28, a cam nenber 101
is additionally |ocatie nth&Beicenter of rotation Z and provi ded
with a particular cgmjsurface. Specififcal 53@ _while the roller 95 and cam
menber 97 1 5 are el ¢9sEEB Hopmi ¢ach”™ other, the cam surface of the
cam nenber 101 restrijctis the rear end ¢f the chuck 30 such that the chuck
30 does not retract tjowardg—the—tase—end of the bottle holder 21. The cam

menber 101 may al so ijnpl enent

=

sequentially drives the toner toward the mouth portion 23 of

the bottle 20 until it falls from the portion 23. The toner

dropped from the bottle 20 is received by the toner receiving

portion 16a of the hopper 16 via the opening 49 of the stop

5 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

predetermined value, i.e., until the toner supply roller 19

10 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

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

- the pr&jection 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.

20 Subsequentl.y, as  the projection 73 moves away from the

locking member 52, the member 52 is 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,

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



the relative position of the chuck 30 and core 39 for opening 2 Q t he
chucking portion 33 thereof, if desired. Wen the bottle holder 21 is noved

fromthe position It B, the roller 95 is brought into
contact wth the cpriEPBBEENDBHEESUbsequent |y, the bracket 89 and chuck 30
are each noved towarg thetase—erq gf the bottle holder 2 5 21. As a

result, the bottl e 20 1':)3;:@@5*95?0”9(3 oR 2®Bhe bottle

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
replacement 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 restricted 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



-55- hol der 21 whi id 25 is removed fromthe bottle 20. The
resulting conditio HE?MC@WW g 27 and 28. Another difference
between the prevj opsty—eesert-Ded jtoner supply unit 17 and the toner

supply unit 17 degsciri abqv
toner supply uni gsnﬁ%ﬁt@?

is as follows. The previous
tthe chucki ng portion 33 of

t he

chuck 30 sufficifedtly.. open by setiting 3@ a condition which prevents an
external force terdi ng to squeeze tlhe portion 33 fromacting. By contrast,

the toner supply

10

15

20

25

bove applies

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
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.

The locking member 52 is constantly biased toward the
bottle 20 by the spring 537 Hence, when the locking member
52 being manually pulled 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

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 specific
implerhentation 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.

of the collar 24 protrudes a predetermined quantity S from



10 an external force tending to open the chucking portion 33 to the
portion 83 positively. Specifically, as shown in FIG 31A, the chuck 30 has
a slit portion 3Qa 9@&&;_ Fdat—the rear of a slit portion 30b contiguous
with {he portion {3 : rH]$é$5; reater width 1 5 .than the portion
30a. The chuck 30¢i s slidable i he bore fornmed in the core 39. As
shown in FIG 31|B} 18eFERMpg7 peliphery3 lof the core 39 is formed with
proj ections 102 which are recefved in the individual (three in this case)
slits of the chug¢k 30 "Further;—the chuck 30 has a portion 103 even

the stop cover 48. In this configuration, at the moment when
the locking member 52 is lifted away 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., the 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 pc;rtion 33.
In the light of this, the above-mentioned quantity S
" should fareferably 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



20 | arger in dianeter than the larger dianeter portion 63, and a
substant-ially vertical abutnment or shoul der 104 between the portions 103
and 63. The core 39 shH iy s substantially identical with th
core.39 of FIG 14A e ctions 102. 2 5 In FIG 31A,
reference nuneral 15 (_a:;l'ai_s Sheet Has Been Re | aced

before 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.
5 At the position A, the empty bottle 20 is replaced with
a new bottle 20. Specifically, 2 new bottle 20 is filled with 2a
fresh toner and has the mouth p.ortion 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,
10 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
15 illustrative embodiment, while the bottle 20 is moved deeper
into tﬁe 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 liff the locking member 52
20 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

e
t he



-56 - opposite ends __@f@éiﬂ' SHAFpel which are abutted agai nst each
other. FIGS. 32A an are ' representative of a relation

bet ween the above-s]a edq:hngg(?ﬁ)% andf the core 39 5 and the position of
t he chucking portionf 38. Specifi“€aljly, FIG 32A shows a condition wherein
the core 39 is abutge ' topg?;d by the stop cover 48 (not
shown) when, for ex the bottle hold 21 is held in the position A

In this condition, the projecti of the core 39 are positioned

the lid 25 can be moved into the chucking portion 33
smoothly.
Assume an arrangement wherein when the bottle 20 is
forced out by the core 39, as stated previously, the chucking
3 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 chuc‘k 30, thereby
opening the chucking portion 33. In this condition, the 1ug 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 thé 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



10 in the individ
chucki ng portion 33 |
32B shows a conditio
di stance due to the
exanpl e, the bottle

the position B. Inft
spring 51 i s stoppeg

“narrow slit portions 30a, opening the

Dy ~wedgi ng them On the other hand, FIG

[ Tlet chuck 33 is retracted a certain

er 95 and cam nmenber 97 when, for

ifs_bygqught from the position A to

t he boss of the core 39 biased by the
s}104 of the chuck 30, squeezing the

: prévious toner supply unit 17

| dd? EEB 19972

condi ti on,

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 from 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 1is 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 toner 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 conmtact the seal 59
fitted on the inner periphery of the siop cover 38, cal.lsing 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 Sottle 20 1is 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



20 transmts the rotation of the gear link 38 to the bottle 20 by

formng the bottle ribs § ) he-.enNgd of the bottle 20 having the nouth
portion 23 and formng t
t he ot her hand, as sho
provi des the bottle 20
57 and causes the link

10

15

20

25

MEMENTSS the end of the gear link 38.

podi fied toner supply unit 17

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

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

On

?5‘?97?58 15?‘9;{6 egsy 106 in place of the bottle rib



rib 58 to mate with the recess 58. However, a transm ssion nmechanism
simlar “"to the hani sm of t he previ ous enbodi nent may al so be
used, as shown infFREP AP OER 34D shows the inner peripheral
conflguratlon of | t pe .- 38, as viewed in the direction
indicated by an arrpopw. A in JAC. Ass that the bottle rib 57 is
formed on the outfer péP Eﬁgrwgpf the bottl 0, as shown in FIGS. 34A and
34B, and that th¢ Hottle 20 is mpl gled by use of resin. Then, as s h o wn
10 in FIGS. § S eferable to form the bottle rib 57 in

foam elastic body, and an elastic body 75c¢ provided on the
elastic body 75b and enriched in elasticity mainly in the
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
thereoﬁ easily.

A reference will be made to FIGS. 15-18 for describing
an improved implementation 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 1t
Then, the force necessary for the lid 25 to be inserted into
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



a parting line portion between nold parts. This allows the bottle 20 to
have a relatively thick wall at the portion where the rib 57 is positioned,
conpared to a cage B} 57 is located in any other position.
Any -desired nu ,BJ WW@%%&%D 57 may be fornmed if they are provided
at the parting pérgi ons of coopefative m)joq parts. Specifically, two

WO DI

parting lines ar¢ aval 9HER 992 hithe t i'sected nold parts shown in FIGS.
35A-35E. Four parging lines wilf be available when four nold parts are
used. 2 0 The recess 106, FIG 33, formed in the bottle 20 is a

(causing the lid 25 to be removed from the mouth 23 portion)
and the force necessary for it to be pulled from the position B
to the position A (causing the lid 25 to be inserted into the
mouth portion 23) are increased.

5 The pushing force and pulling force mentioned above
weré 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 measuremeﬁt. 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 dots are associated with types 1 and 2,
respectively; a dash-and-dot line marked with crosses is

20  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 .push'ing 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



specific inplenentation for transmitting the rotation of the gear link 38
to the bottle 20. tively, at the shoulder of the bottle 20, the

part of the outer p rR&ﬂﬁgchE nding to the inner peripheral raised
portion 85 may be Qr ' engagenment with the link rib 58 or

sim |l ar engagi ng pgrtfi f fthe ggag i nk’ 38, as shown in FIGS.
36A and 36B by way|{o

.58 -
19 FEB Togy

B,. Although 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

Bl and B, and below them. Defective insertion occurred in a

5 region C indicated by hatching (enclosed by a horizontal line
representative 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.



exanpl e. As shown in FIG 36A the gear |ink 38 has an engagi ng portion
200 engageabl e with thg-pe on 85a of the outer surface of the bottle 20
correspondi ng to the ijnrth boed-qgortion 85. \Wen the head portion
of the bottle 20 is ifn _ ' gear |ink 38, the engaging portion
200 engages with the pofti efbottle 20. FIG 36B shows the

i oftBth-200 of t h e gear link 38
6B, the 1 0 ref erence nuneral

. G
200a designates the urface o} "__“T‘he~~erti on 200 directly contacting the

portion 85a. When

FIGS. 17A and 17B correspond to FIGS. 10A and 10B,
respectively, and show the improved mechanism in a condition
wherein the bottle holder 21 is located at the position B. FIG.
10C is an enlarged view of the mechanism, as seen in the

5 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,

10 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

15 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. 18A and 18B correspond to
FIGS. 11A and 11B, respectively, and show the mechanism in

20 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
enlarged view as seen in the direction indicated by an arrow B

in FIG. 18B.



85a and 200 substantially perpendicular to the direction of rotation are
brought into engagene bottle 20 is caused to rotated about the axis
thereof together with rREPQA%@EMHNTnSHEEﬁ 38. This kind of drive
transm ssi on nmakes it |ndedrgss—to—fe+~m tthe bottle rib 57 or simlar
projection on the bott|l e Zg a!9€$ 1gé?ref()r.egtoreduces the production cost of
the bottle 20. | n addift ﬁ apsm ssion is insured since the
engagi ng portion 200 ¢f khe-gear |inkj38 abuts against the portion 85a 2 0
of the bottle 20. As ghown in FIG 37, the bottle 20 may be provided with

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 while sliding
within the boss 50 of the stop cover 48. At the same time,

5 the pin 80 rotates the predetermined angle o 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
bf_ 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
pushmg and pulling - the bottle holder 21, compared to the case

25 wherein the lid 25 does not rotate.



twd contact surfaces on the end thereof. As shown, a contact surface 201
is formed at a position 180 degrees spaced apart fromthe above-stated
portlon 85a in the.direction of rotation 2 5 of the bottle 20. The
gear “link 38 i§ T et - 59 - engaging portions 200 _
engagi ng the surf Q. ang the bottle 20, respectively. In this
case, the inner e |phery 7 -41 -

19 FEB wy7

Another improved mechanism for reducing the forces
necessary for the bottle holder 21 to be pushed and 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 two wall portions 81

10 and 82. The wall portion 83 is inclined a predetermined
angle, preferably less ‘than 45 degrees. The bottom wall
portion 8_2 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 moutﬁ 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 7z 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



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 W anot her specific configuration of
the bottle 20. A$ EMENE 356ET1 B 20 has two raised portions 85
(represented by f§hé correspondihgi outer peripheral portions 85a) which
are spaced apart} 18G4 HEB 1999e0] eps i% 2the direction of rotation of

the bottle 20 apdjsymetrical }of each other with respect to the
axis of the bottle trrtte—-frgm Sy the sane portions as the portions of

pulled out from the mouth portion 23 defectively due to the
deformation thereof,

If desired, the surface of the bottom wall portion 82 of
the 1lid 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



any one of the previous specific configurations are designated by the sane
ref erencé nunera SREP Elﬁf\ls coRf+guration, while 1 5 the bottle 20
performnms one rot pat F g’{(ﬁﬁﬁﬁi guided twice to the nouth portion 23
al ong  the raisedj pprtions 8b5. e, when only a snmall quantity of toner
is left inthe b ttIdQZFEBiWa e discharged fromthe nmouth portion 23
nore positively.{f Moreover, sincq the bot42 20 and the gear link 38 are
engaged 2 0 i t i each——othe at two spaced positions, the sure
drive transm ssi from the lipnk 38 to the bottle 20 1is further
pr onot ed.

necessary for the lid 25 to be inserted to 1370 g at maximum
when the toner was not deposited and to 1770 g at maximum
when the tomer was deposited.
Referring to FIGS. 20A-24C, a specific configuration of
5 a part of the bottle 20 adjacent the mouth 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- 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 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
15 portion 23 by the rotation of the bottle 20 and t_hen
discharged via the mouth portion 23. As a result, the toner is
desirably driven out of the bottle 20 via the mouth portion 23
which has a sinafler diameter than - the cylindrical body of the
bottle 20. Specifically, the end or shoulder of the bottle 20,
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 hatéhing.
The raised portion 85 moves the tonér upward when the bottle
20 is in rotation, as will be described specifically later. As

25 shown in FIG. 21A, since the end wall and circumferential
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characteristic of a toner, e.g., chargeability

end .Qn.__the developing unit. 25 Therefore, it is

everjt ggp 2L comai ning  a -60- toner different
ﬁ?ﬁ @gd&?ﬁe

from gR-expe from being nmounted to the toner
Fqr Jt hi s purpose, jthe bottle 20 shown in FIG 38 and
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wall of the bottle 20 have substantially the same thickness,
the internal configuration of the bottle 20 directly appears on
the outer periphery also. For this reason, in the other 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;1p and lid thereof removed,
the raised portion 86 appears in the mouth portion 23. |

Preferably, the contiguous raised portions 85 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

in

FIG. 21D, it is preferable that the raised portions- 85 and 86 _

. be provided with concavity which at least partly appears, in a

25

section containing the axis L, as a curve whose center of
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The lug 204 is

lug 204 in a partion thereof extending from
circunferential edge Jofggbh, f"ﬁ" a shoul der 205.
si zed and positioned {i Ep PBEEt i ilon to the characteristic of the

toner*to be contai neq
formed with a recessii
204 of a1 0 bott ke{20, contal n| ng En% péct ed toner,
is inserted into the [1nk—38 - - VW

iln the bottle 20 The end wall of the gear link 38 is
the Fe®ayg urface hereof which can receive the |ug

when the bottle 20

a bottle containing an

unexpected toner is putwan.ihe toner supply unit 17, it cannot be fully

inserted into the gear |ink 38 since the |ug 204 does

curvature C,; is close to the axis L. FIG. 21D is a section along

line A4-A2 of FIG. 23C and representative

portion 85. FIG. 21 is a fragmentary enlarged

21A and a section along line A1-A3 of FIG. 23C.

of the raised
view of FIG.

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
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center of curvature C2 allows the toner to be forced out to
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
23 and then guided to the raised portion 86.

FIG. 24A shows a preferred configuration of a wall ¢
forming the guide groove 27 of the bottle 20. As shown, tt;e
wall a includes a portion & for driving the tomer in the guiding
direction indicated by an arrow A (i.e. toward the mouth
portion 23). The portion & protrudes toward the axis of the
bottle 20 at an angle 91 substantially perpendicular to the
flat inner periphery of the bottle 20, e.g., 80 degrees to 90
degrees. The other portion ¢ of the wall @, which the toner
being conveyed gets over, protrudes toward the axis of the

bottle 20 at a small angle 02, e.g., less than 30 degrees,



In size or position. If 15

desired, "the bottlje mO-ald link 38 may be provided with the recess
and the lug, respqgctfively. pottjfle 20 may be provided wth three
or nore engagi hg fjo ti‘bﬁsF@Bn ¢ With the gear link 38 or three or nore
rai sed portions 8% {n_order to 'nofefsurelyqtgansnmt the 2 0 rotation of
the link 38 to thg bottl &20~e+tb fFurther pronote the discharge of a snall

quantity of toner*~ene
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ottle 20. Agai n, such engagi ng
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spaced | ocations in
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preferably 10 degrees to 30 degrees and in the guiding
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
to remain in the bottle 20.

How the raised bortions 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
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
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
guides the toner to the bottom of the maximum diameter
portion 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

positioned at the bottom in the vertical direction; the toner



the direction of rotation of the bottle 20. Specifically, FIGS. 25

40A- 40C “show the po e..20 having the raised portions - 61 -
(represented by the uﬂﬂLAsm &S —85a, corresponding thereto) and engagi ng
portions 203 which af t Ermate RHEEEN ot her at angul ar intervals of 90
degrees. In these ffiqurgs, .the s ajmje tions as the portions of any one
of the specific bot I ¢ 9 FEB w97 ¥

from the guide groove 27 partly rides on the raised portion

85. As shown in FIGS. 23A and 23C, while the bottle 20 is

further rotated 90 degrees in the direction K toward the

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

5 the toner 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 position 6f 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. Whén

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 powder 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 in rotation, only a so-to-speak spoonful of toner

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

amount of ioner is discharged -from the mouth portion 23 at

all times.



5 configurations shown and described are designated by the sane
ref erencé nuneral s. i nk 38 may be provided with a greater nunber
of engagi ng portions 20 in order to pronote snooth
ftle into the gear 1 0 link 38.
in,dézlG 41, the hoygtge 20, like the bottle 20 shown
in FIG 39, has two se [ﬁﬁﬁm;'s 5/ spaced about 180 degrees and
symmetrical to each ; urfaces 85a of the raised portions 85
are each used as an{engaging s : The end wall of the gear link 38
i s

Specifically, as sho

As shown in FIG. 24B, two pairs of raised portions 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 single paif 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.

246, the wall a forming the guide groove 27 ‘has. the same

inner peripheral configuration as the configuration . shown in

15 FIG. 24A. In FIG. 24C, the arrow @ 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 the arrow b is
indicative of the toner falling therealong.

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

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

20 during toner supply 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 s preferable to



15  formed

W th arcuate rinms 202 on the inner periphery

thereof. "The rinms 202 S award the axis of the gear link 38, as
viewed in a  crogs- (ML NTMT arranged symetrically wth

respett to the axisjof B {As shown in FIG 42B, the rins 202
are each inclined anfapgley & : tgg pper edge 202b thereof faci ng
the bottle inlet offt egea 8.1 7 me that when the bottle 20 is

inserted into
circunferenti al

t he upper edges 202b

of the 1t Then,

rotate the bottle 20 thirty rotations to forty rotations for a
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
configuration of the raised portions 85 and 86. In practice,
therefore, the adequate rotation speed is determined by

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

. speed.
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In the illustrative embodiment, the toner éupply unit 17
is constructed. such that the collet chuck 30 retains the lug
26 of the 1id 25 when the tip thereof is squeezed.
Alternatively, 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.
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 th.é slit has a rear. portion 87
which is broader than the front or tip poﬁion. A pin 88 is
studded in a predetermined position of, for example, the stop
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. FIGS. 26A and 26B show respectively a position matching

edgdwe he coIIar 24fand the shoul ders 205 abut agai nst
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the gear 1link 38 snoothly. For
ould preferably be | ess than 30

Each ri Bgysyrfiace gQ2a S facing the axis of the

the position B of the bottle holder 21 and a position matching
the position A of the same.

Referring to FIGS. 27-30, a modified form of the toner
supply unit 17 will be described. In the figures, the same or
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 substantially horizontal plane about the center of
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
link 38 for tran‘smitting the rotaFion of the motor 37 to the
bottle .20, collet chuck 30 for retaining the 1lid 25 of the.
bottle 20, core 39 slidably mounted oﬁ the chuck 30, and cam
device for moving the chuck 30 back and forth.

The modification differs from the previous embodiment,
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

in the longitudinal direction of the bottle holder 21.

about the axis thereof. As a result,



rims 202 abut agajnst.t.he.out rfaces 85a of the bottle to transmt the
rotation of the gﬂ@g@@tﬁﬁﬁ'ﬁ&!ﬁéﬁ e bottle 20. In summary, it will be seen
that the presen i afi ous unprecedented advant ages, as

enuner at ed beloy. {1 O (1) {Hol ding nmeans for hol ding a devel oper
container is rdgt tab?eFﬁaﬁnw aj isubstantially hori zont al pl ane- for
t he repl acenent Joff_ a_develaper..dobtainer.5 1 This elinmnates the requisite
t hat hol di ng ans and devel opér container each should have a |ength
smal l er than tHewhei-ght—of~am=tnage 1 5 form ng apparatus,
particular to a conventional system which

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 together by a shaft 100 extending in

the lengthwise ._direc_tion of the bottle holder 21.
The cam member 97 is made. 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 roller 95. The fence
members 97a 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 is



requires the holding neans to nove both horizontally and

verticalty. Henge..the _devel oper container can be provided with a
sufficient [engthy REDLABEMESTI & matically attached to and detached from
20 - a nouth poyt ' in the devel oper cont ai ner .
Therefore, only’i he de¥ﬁ#qper container to the holding
nmeans, a devel ope a % khed. s not only facilitates the
repl acenent of th veloper contaji ner, but also prevents the devel oper
fromfalling fronfthe mouth 2 5 foortion of the devel oper container. In
addi tion, the deveteper — '

person nount
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inclined downward toward the front end such that the roller
95 can start contacting it smoothly just before the bottle
holder 21 is fully moved from the position A to 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 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 posi'-tion closest to the Base end of the bottle holder 21. In
this condition, the chuck 30 retains the lid 25 at a position
remote from the mouth portion 23 of the bottle 20, ;heréby
allowing the toner from being discharged from the mouth

20 portion 23. The bottle 20 has the rear end thereof ufged by
the abutment 91 and spring 92 toward the base end of the
bottle holder 21. The end of the bottle 20 having thé 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



-63- deposited on, for | nner surface of the nouth portion is
prevented fromfalling taﬂ’ltﬁélfmgmig;l%; ) Wiile the holding neans is held
in a position for nouftifng ~--d'e'va‘lo er container, the container

can be 5 removed wt tﬁ; u%%zpo‘t on thereof sealed by alid. This
al so prevents the deveg oper dg&i d:o 5t3h(g I nner surface of
~— e

91, as well as the members associated therewith, constitute
a mechanism for positioning the bottle 20 on the bottle holder
21.
When the bottle holder 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 inouth 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, compared 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 bottle 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 1lid 25, the



the nouth portion fromfalling to the outside. (4) The devel oper can be

di scharged fromthe devel oper container via the nouth portion effectively.
In addition, the 1 0 quantity of developer to be left unused on the

i nner - perlphery of phe—eeort-alhes—i-s-teduced. (5) Drive transmission to
t he devel oper ~cont alﬂﬁBMCEMfNTn‘-MEEéd (6) ‘L the event of replacenent
gf the devel oper {1 conrarng t e 4ol di ng nmeans can be noved
etween the aboveq rmnt Wd n osition and a toner

repl eni shi ng 19% P

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
5 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
10 25. This obstructs the removal of the bottle 20 and the
-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
15 are released from each other, the cam surface of thé cam
membel.' 101 restricts the rear end of the chuck 30 such that
the chuck 30 does not retract. .tbward 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
20 the chucking portion 33 thereof, if desired.

When 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

25 21. As a result, the bottle 20 is positioned on the bottle
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a mnimm of force. Further, when a notor, solenoid or
simlar actuator is-used to nove the hol ding means, use can be nade of a

red to @ tén@e‘ntlonal container 2 5
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holder 21 while the lid .25 is removed from the bottle 20. The

resulting condition is shown in FIGS. 27 and 28.

‘Another difference between the previously described
toner supply unit 17 and the toner supply unit 17 described
above is as foliows. The previous toner supply unit 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
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
than the portion 30a. The chuck 30 is slidable in the bore
formed in the core 39. As shown in’ FIG. 3iB, 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
larger in diameter than the larger diameter portion 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.

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

(7) The devel oper container can be surely
CEMBET ef0 can be surely released from
fevel §ﬁé&;~ dont aj ner can have the nmouth portion

havi ng

39?5 substantially equal This Sheet Has



- 6 4 to the maxi num di aneter of the inner surface of the shoul der.

The

smal | sized nout : m ni mum of devel oper to deposit on the
i nner surface th?@ﬁﬁémﬂr Qvdnts the devel oper fromflying around or
falling accidentglljy as far as 5 possi ble. Wen the container is

transport ed,
cont ai ner can be§a

for eg anbPeFEBOY i {

| osi pgs ghe nouth portion of the
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opposite ends of each seal member which are abutted against
each other.

fIGS. 32A and 32B are views representative of a
relation between the above-stated chuck 32 and the core 39
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

10

condition, the projections 102 of the core 39 are positioned
in the individual narrow slit portions 30a, opening the

chucking portion 33 positively by wedging them. On the other

hand, FIG. 32B shows a condition wherein the collet chuck 33
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is retracted a certain distance due to the contact of the roller
95 and cam member 97 when, for example, the bottle holder
21 is brought from the position A to the position B. In this
condition, th_e 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
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

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



mniature as the nouth portion. Hence, the 1lid can be attached

and det athed by ti—for-ee- cilitating manual attachnent and
det achnent . h@gﬁ%m&ﬂsﬂwm e when alo mechani sm for
attaching and det aching the df automatically is installed in a

devel oper repl epi shify g \”rg?e : n additj such a mechanismis reduced
in size. (9) A phpul der %r ng; a part ofS*h'e devel oper contai ner and

havi ng a greatef te nouth portion has the 1 5 i nner
surface thereof{ partly raised tojthe edge of the mouth portion. Wen the
container is rotated, thé Trmer—surface of

rib 58 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 t-hat 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-3SE, 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 the 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;ation 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



| oper around the shoulder to the nouth
portion, °thereby éﬁ%?QWQHESHEﬁEr to fall via the nmouth portion. As a
result, the whol edl in the 2 0 cont ai ner can be used for
development . reover, sin [ he rate of discharge of the devel oper via
the nouth portionp ks v&ﬁﬂﬂhﬂﬁ@h yl for- gx@nple, the size of the raised
portion, the devel gper can_be _discharged via the nouth portion stably. (10)

to replace ithe devel oper 2 5 container is

' -4 t he devel oper

the raised portion raises the.

A person intending
prevented from rle

of the gear link 38, as shown in FIGS. 36A and 36B by way of
example.  As shown in FIG. 36A, the gear link 38 has an
engaging portion 200 engageable with the portion 85a of the
outer surface of the bottle 20 corresponding to the inner
b 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 852 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
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engaging. portions 200 engaging the surfaces 85a 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
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 corresponding
outer peripheral portions 85a) which are spaced apart 180
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 speciffc configurations are designated
by the same reference numerals. In this configuration, while
the bottle 20 performs one rotation, the toner is 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
with each other é.t two spaced positions, the sure drive
transmission from the link 38 to the bottle 20 is further

promoted.

Generally, the characteristic of a toner, e.g.,

chargeability and .color depend on the developing unit.

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

from
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toner different .in characteristic from an expected toner from
being mounted 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 in a portion thereof extending from the
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
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
desired, the bottle 20 and the gear link 38 may be provided
with the recess and the lug, respectively.

The bottle 20 may be pi'ovided with three or more
engaging portions engageable with the 'gear link 38 or three or
moré raised portions 85 im order to more surely transmit the
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 space& locations in
the direction of rotation of the bottle 20. Specifically, FIGS.

40A-40C show the bottle 20 having  the raised portions
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(represented 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
portions as the portions of any one of the specific bottle
configurations 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

link 38. Specifically, as shown in FIG. 41, the bottle 20, like

~ 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 Surface. The 'enc.i wall of the gear link 38 is
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-section, 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 «
at the upper edge 202b thereof facing the bottle inlet of the

gear link 38. Assume that when the bottle 20 is inserted into

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,

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

body having said nouth 1 0 portion
' smaller in dianmeter t han a
a circunferential wall adjacent said
ans provi ded pnja part of said shoul der portion for

per ﬁgqf?l bgy shi f deggl aper container 1 5 to said
In body is

on

at
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toward the axis of said devel oper
about which said devel oper container is +6tat-abl e,
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inclination 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 o should preferably
be less than 30 degrees. Each rim 202 has a surface 202a
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.

(1) Holding means for holding a developer container is
rotatable in a  substantially horizontal plarie_ 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
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
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

portion of the developer container. In additibn, the developer

——

&l




10 over said edge of said nouth portion. 1 n
container as clained in claim 2, wherein said firstjanl® Ed
portions conprise respectively a first and a second}rfnp SUT
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ner a
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" having a mouth portion whose diameter is

i ncreases. 1 devel oper cpng ai
rfanp surfgce ‘

| east a part thereof appears, ir_a section aI ong

as a curve whose center of curvatureTs

deposited on, for example, the inner surface of the mouth

portion is prevented from falling to the outside.

(3) While the holding means is held in a position for
mounting the developer container, the container can be
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 developer

container via the mouth portion effectively. In addition, the
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
container, the holding means can be moved between the
above-mentioned loading 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.
(7) 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

substantially equal

7




5  close to said axis. 1 5. A devel oper container as clained
inclaim 4, wherein said second ranp surface portion nvex
end portion which appears, in a section along said plane, Aﬁ&mm )
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as claimed in claim 5, whergin said guide
two first raised portions forned in the part of said shojl fler
rising fromsaid shoul der portion to the 5 edge of jsard
portion, said

two first raised portions

to the maximum diameter of the inner surface of the shoulder.
The small sized mouth portion allows a minimum of devéloper
to deposit on the inner surface thereof and prevents the
developer from flying around or falling accidentally as far as
possible. 'When the container is transported, for example, the
lid closing the mouth portion of the container can be as
miniature as the 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
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
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 tomer to fall via the
mouth portion. As a result, the whole developer stored in the
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

container is prevented from removing the lid of the developer




bei ng provi ded on said shoul der portion at two positions 180 degrees
spaced <apart from each other in a direction _of rotation of said
devel oper container; and -6 8- two second raised Qﬁ@jga 0 t he
part *of said 1 O shoul der portion contiguously '

first raised portions respectively an% rising t rd the axi
sai d 63 - 1 19 FEB 197

container by accident. Otherwise, the developer would fall
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.
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Patent Claims

l. A developer container for use with 2 developer
replenishing device having holding means for holding said
developer container to allow a developer to be discharged
from a mouth portion of said developer container into said
developer replenishing device, and driving means for causing
said developer container held by said holding means to rotate
about an axis of said developer container, said developer
container comprising:

a hollow cylindrical main body having said mouth
portion on one end, said mouth portion being Smaller in
diameter than a  shoulder portion  which forms a
circumferential wall adjacefxt said one end; ‘and

guide means provided on a part of said shoulder portion

for guiding said developer stored in said developer container

" to said mouth portion as said main body is rotated.

2. A developer container as claimed in claim 1, wherein
said guide means comprises:

at least one first raised portion formed in a part of said
shoulder portion and rising from said shoulder portion to an
edge of said mouth portion; and

at least one second raised portion formed in a part of
said shoulder portion contiguously with said first raised’

portion and rising toward the axis of said developer

nd



1 9. A developer container as clained.in claim 5, wherein at
| east one spiral g groove is formed in inner periphery of a
circunferenti al EPLA@EM@W QHEﬁevel oper cont ai ner for - gui di ng sai d

develroper to sai ranp surface 5 ons. - |
10. A devel oper e S cI a| n‘ed I n_ im 9, V\/ner Ilﬁﬂ | de groove
 ndB el s il
for convevl L's

conprises: a fir whi ch sai d devel oper 'ﬂﬂﬂt
inclined wall tojsaid first and ¢$econd ranmp surface

second i ncli ned gisai d devel oper fro m 5

container, about which said developer container 1is rotatable,

10 over said edge of said mouth portion.

1 3. A developer container as claimed in claim 2, wherein
said first and second raised portions comprise respectively a
first and a second famp surface portion each rise more in a
direction of said axis as a distance from said mouth portion

5 increases.

1 4. A developer container as claimed in claim 3, wherein
said first and second ramp surface portions are recessed such
that at least a part thereof appears, in a section along a plane
containing said axis, as a curve whose center of curvature is

5 close to said axis.

1 5. A developer container as claimed in claim 4, wherein
said second ramp surface portion has a convex end portion
which appears, in a section along said plane, as a curve whose
center of curvature is remote - from said axis.

1 6. A developer container. as claimed in claim 5, wherein
said guide means comprises:

two first raised portions formed in the part of said
* shoulder portion and ;'ising from said shoulder portion to the

5 edge of said mouth portion, said two first raised portions
being prdbvided on said shoulder portion at two positions 180
degrees spaced apart from each other in a direction of

rotation of said developer container; and



poitions. - 69- FJ,:L_ devel oper container as clained in claim 9, wherein
said main body is [f REPEAL

portion smaller in diameter than said
shoul der porti on. 14%—%&%‘9'. ontainer as claimed in claim 2,
further conprising 4 d{lven porti engageable with a drive portion o f
FES w97
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two second raised portions formed in the part of said

10 shoulder portion contiguously with said two first raised
portions respectively and rising toward the axis of said
developer container over the edge of said mouth portion, said
two second raised portions being provided on said shoulder at
two positions 180 degrees apart from each other in the

15 direction of rotation of said developer container.

1 7. A developer container as claimed in claim 1, wherein
the axis of said developer container is aligned with an axis of
said mouth portion of said developer container.

1 8. A developer container as claimed in claim- 1, wherein
said mouth portion of said developer container has a circular
section.

1 | 9. A developer container as claimed in claim 5, wherein
at least one spiral guide groove is formed in inner periphery
of a circumferential wall of said developer container for
guiding said developer to said first and second ramp surface

5 portions.

1 10. A developer container as claimed in claim 9, wherein
said guide groove comprises:

a first inclined wall which said develbper gets over; and
‘ a second inclined wall for conveying said developer from
5 said first inclined wall to said first and second ramp surface

portions.



said driving means for causing said developer container to rotate.
13. A developer container as clained in claim 12, mhereln said
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i 11. A developer container as claimed in claim 9, wherein
said main body is formed with a gnp portion smaller in
diameter than said shoulder portion.

1 12. A developer container as claimed in claim 2, further
comprising a driven portion engageable with a drive portion of
said driving means for causing said developer container to
rotate.

1 13. A developer container as claimed in claim 12,
wherein said driven portion comprises a projection formed on
said one end of said main body and engageable with an
engaging member included in said drive portion.

1 14. A developer container as claimed in claim 12,
wherein said driven portion comprises a recess formed in said
one end of said main body and engageable with an engaging
member included. in said drive portion.

1 15. A developer container as claimed in claim 12,
wherein said. driven portion comprises an .outer surface of
said first raised portion engageable with an engaging portion
included in said drive portion.

1 16. A developer container as claimed in claim 15,
wherein said driven portion further ' comprises a contact
surface engageable with said engaging portion of said drive
portion and provided on said shoulder portion at a position

5 180 degrees spaced apart from said outer surface of said

first raised .portion in a direction of rotation of said



\%/n 15. A developer contajner as claimed in claim 12,
erein-said driven ppr AR | epr an outer surface of said first raised
portion engageable w hﬁEF‘?.ﬂC o rtion included in said drive portion.
1 . 16. A devgl bper container ‘as clainmed—na—claim 15,
wherein said drivent port9 &EB W thel conprises a BM\e
engageable wth sai engagi ng__porliern7 Qof said dr\\“ﬁi\&@@“‘“m\
provided on said shoulTder portion at a position 55" % Heg?ee*s
spaced apart from aid. .outer—sw-face of said first raised portion
in a direction of rotation of said

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

1 17. A developer container as claimed in claim 2, further
comprising a positioning portion to be positioned on said
holding means by a locking member included in said holding
means.

1 18. A developer container as claimed in claim 17,
wherein  said positioning portion comprises an engaging
portion formed in a predetermined position on an outer
surface of a circumferential wall of said main body and

S engageable with said locking member. | |

1 19. A developer container as claimed in claim 18,
wherein said engaging portion is convex. |

1 20. A developer container as claimed in claim 18,
wherein said engaging portion is concave.

1 21. A developer container as claimed in claim 17,
further comprising a projection formed on an outer surface of
said circumferential- wall and facing said positioning portion,
said projection causing said locking member of said holding

5 means to  hit against said outer surface of said
circumferential wall as said developer container is rotated.

1 22. A developer container as claimed in claim 2, further

| comprising an annular collég protruding outward from said

mouth portion of said developer container.
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having a function for guiding said devel oper to said nmouth portion. 17. A
devel oper -contairner as clainmed in claim?2, further conprising a
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1 23. A developer container as claimed in claim 22,

wherein a plurality of projections are formed on an outer
surface of a circumferentiai wall of said collar.

1 24. A developer container as claimed in claim 22,
further comprising a lid for closing said mouth portion.

1 25. A developer container as claimed in claim 24,
wherein said lid comprises a t;ottom wall portion to seal said
mouth portion, and a circumferential wall portion to fit in
said mouth portion.

1 26. A developer container as claimed in claim 25,
wherein said lid comprises a .lug extending out from
substantially the center of said bottom wall portion to be
chucked when said lid is attached or detached.

1 27. A developer container as claimed in claim 26,
wherein said lid further comprises preventing means located
in a space between an inner surface of said circumferential
wall and said lug for preventing a person from nipping said

5 lug.

1 28. A developer container as claimed in claim 27,
wherein  said preventing means comprises an  annular
obstruction surrounding said lug.

1 29. A developer container as claimed in ciaim 27,
wherein said preventing means comprises a plorality of

elongate pin-like members studded around said lug.
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30. A developer container as claimed in claim 27,
wherein said preventing means comprises a concealing
member concealing said lug.

31. A developer container as .claimed in claim 30,

wherein said concealing member comprises a thin flat -piece

18: A developer container as clained in claim 17, wherein said

a

outer surface of a circunferential. wall

concealing neighborhood of said lug. and an annular portion -

formed integrally with an outer peripheral portion of said
thin flat piece.

32. A developer container as claimed in claim 31,
wherein said thin flat piece is formed with a hole at the
center thereof which is slightly greater in diameter than said
lug, and a number of slits extending radially outward from
said hole.

33. A developer container as claimed in claim 25,
wherein said lid further comprises a connecting portion
connecting said bottom wall portion and said circumferential
wall pbrtion and inclined in a direction in which said lid may
be removed. |

34. A developer container as claimed in claim 33,
wherein said connecting portion is thinner than said bottom
wall.

35. A developer container as claimed in claim 33,
‘wherein said lid further comprises a portion having a saw-
toothed section and formed on a surface of  said

circumferential wall to fit in said mouth portion.

of
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1 36. 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 toner in said toner
bottle into said toner replenishing device, and a drive unit

5 which rotatably drives said toner 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 tonmer 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 - configuration 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.

1 37. A toner bottle as claimed in claim 36, wherein said
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

5 mouth position.
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711 23. A developer container as claimed in claim 22,
wherein-a pluraljft f ections; are formed on an outer surface of a
circunferential mﬁﬂn B&Q H*%%tT .1 24. A devel oper container
as claimed inlclaim 22 Tfurkt Her conprising a | id for 9I051pg sa!d
evelopez container as clainmed in

mout h portion. 19 Fa:BZﬁWA _ _
Plarsa e roncto MLV

claim 24, Wnereig_‘_gaid lid co
mout h portion, gnd a crrcurnf

1 38. A toner bottle as claimed in claim 37, wherein said
ramp surface portion is curved in the circumferential
direction..

1 39. A toner bottle as claimed in claim 38, wherein said
ramp surface portion is concavely shaped to define a toner
holding spoon portion.

1 40. A tomer 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 toner in said toner
bottle into said toner replenishing device, and a drive unit

5 which rotatably drives said toner bottle about a longitudinal
axis thereof when said toner bottle is mounted to said toner
replenishing device, said toner bottle comprising:

a main body comprising a  substantially hollow
container; and

10 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.

1 41. A toner bottle for use with a toner replenishing
device haw)ing 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

5 boitle is mounted to said toner replenishing device, said toner

bottle comprising:

—————
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said nmouth portion. 1 26. A devel oper container as clained

25, wherein al lid corrprl ses a lug extending out from
.o wal | portion to be chucked when -
27. A ¢evefoper container
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a main body comprising a substantially hollow container
having, adjacent one end of said bottle, a first diameter
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
configuration of said main body at said one eand and connecting
radially between said first "diameter portion and a radial
position no greater than said second diameter portion such
that a controllable quantity of tonmer 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

rotated by said drive unit.
42 A toner bottle as claimed in claim 41, further

comﬁrising said toner in said bottle.

43. A toner bottle as claimed in claim 41, further

comprising a rotation prevention projection on a radially
extending surface of said main body adjacent said one end.

44, A toner bottle as clairhe‘d in claim 43, further
comprising a - spiral member formed on said main body for

conveying said toner toward said mouth portion.
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1 28. A deyeloper container as claimed in claim 27,

wherein*® said pr - conpri ses an annul ar obstruction
. . & CPQF . )

surroundi ng sai d | ug ABrmee gggg A devel oper cont L ai ner__as...clai red

in claim 27, wherfei said prevgntfi ng means = nprises a plurality

Govel oper " contai her]” e ol s mmar o |61 L >3 '“g ||\I|H1\|\\III\H\I\I\H“\O A

1 45. A toner bottle as claimed in claim 44, wherein said

. spiral member defines an edgé of said ramp surface
configuration.

1 . 46. A device for replenishing a developing device of an

image forming apparatus with a developer, comprising:
a developer container containing a devéloper and having
a mouth portion; and

5 holding means communicated to a developer replenishing
section for holding said developer container while orienting
said mouth portion tbward said developer replenishing
section;

said holding means being rotatable about one end in a

10 substantially horizontal plane.

1 47. A device as claimed in claim 46, further comprising
detaching means for detaching a lid from said developer
containér which is held by said holding means with said
mouth portion closed by said lid.

1 48. A device as claimed in claim 47, further comprising
attaching means for attaching said lid to said mouth portion
of said developer carrier to thereby seal said mouth portion.

1 49, A device as claimed in claim 48, 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

5 communicable to said developer replenishing section.
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wherein said preventing means conprises a conceal i ng nenber

conceal i-ng said 31. A developer container as clained
in claim 30, | ing menber conprises a thin flat piece
conceal i ng nei lug. and an annular portion forned
integrally wth jan ogéfr perlp portidd of said 5 thin flat piece.
1 32. [ '

wherein said th§n
which is slightjy greater

0

ter than said

1 50. A device as claimed in claim 49, 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 1is fully detached
from said mouth portion.

1 51. A device as claimed in claim 49, wherein said
detaching means and said attaching means each comprises :

retaining nmeans Selectively assuming an  operative
position for retaining said lid or an  inoperative position for

5 releasing said lid; and

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

1 52. A device as claimed in claim 51, further comprising:

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

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

1 53. A device as claimed in claim 52, further comprising

driving means for causing said developer container held by

said holding means to rotate about a longitudinal axis thereof.

i \i’iilf““mT‘“‘”



| ug, and a nunber of slits extending radially outward from5 said
33. A pe container as claimed in claim 25,
wherein said |ifg ﬁﬁmgm oRpLLSEes a connecti ng— per-ti+en CﬂﬁneC

|nad|rect|on| : e}
cont aifng \ fin claim 33, whe

devel oper

rcunferential wal }Eort on_and

5. 7 $e remved. ||l||ﬂﬂ[m|ﬂﬁm

n wal | .

54. A device as claimed in claim 53, wherein said
driving means comprises a motor, and transmitting means for
transmitting rotation of said motor to said developer
container.

55. A device as claimed in claim 54, wherein 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,
of a hollow cylindrical main body of said developer container.

56. A device as claimed in claim 55, 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 provided.
57. A device as claimed in claim 55, wherein said
engaging portion of said gear link comprises an engaging

portion engageable with an ‘outer surface of at least one

hol e.

tlng

1.

raised portion which is formed in a part of said shoulder -

portion and raised from said shoulder portion of said main
body to an edge ;)f said mouth portion.

58. A device K as claimed in claim 57, wherein said
engaging 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

said raisd portion in a direction of rotation of said developer
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1

wherein-:said |idf

section

to fi-t in said mpufh porfi oW ™7-§3- 36. A toner blottle for use wth

repl engts inmq:@gWa/i g a bot7tde hol der

a toner
portion of

35. A developer conta| ner as clainmed in claim 33,

sya portion having a saw toothed
£urface of said circunferential

{ oPREME

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

59. A device as claimed in claim 57, 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.

60. A device as claimed in claim 51, 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.

61. A device as claimed in claim 51, further comprising
a cam device for causing said moving means to move when
said image forming apparatus and a predetermined portion of
said helding means are moved relative to each other between
said first and second positions.

62. A device as claimed in claim 61, 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.

63. A device as claimed in claim 61, wherein said
holding means is rotatable about a shaft adjoining one end of

said holding means, said cam device adjoining said shaft.
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said toner bottle rpeyfjt for dlscharge of a toner in said toner bottle
into sai‘d toner repl GEPBipeplI-TewC g,..and a drive unit 5  which.
rotatably drives ' je when saird toner oner bottle is nounted

o0y comrl sl no & o o RN, .

t dlarre ter 1 0 POr tei O, sch arge

1 64. A device as claimed in claim 48, 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 away
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 retain said lug of
said lid.

1 65. A device as claimed in claim 64, wherein said
control means comprises:

a larger diameter portion on periphery of said collet
chuck; .

5 a core slidably coupled over a smaller diameter portion
of said collet chuck opposite to said chucking portion with
respect to said larger diameter i)ortion;

biasing means for constantly biasing said core toward
said mouth portion of said developer container;

10 an engaging portion on said core for squeezing said

chucking portion of said collet chuck; and

-
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substantially smaller than said first dianeter; and a circunferential and

radic ally ]tcaxte.ngi ng ragp.surface 1 5 configuration of the peripheral

surface of said maj nReMO@EMERT one end and connecti ng radially
between said first -—-p.DsIﬁ.ﬁE ntand a radigl-position no greater than
sai d second di anete 1 1 A koner bottle as clained in

o7

glmi: Ir]qer?’?ha\rllmg;?ijnf r t. d?jam.et er g(r)r a et go(rjte:c ?Rerim,mﬂ”immulmuggilet on

which a nmetered apount of toner musf flow to reach®

restricting means for restricting movement of said core
against a force of said biasing means.
1 66. A device as claimed in claim 65, further comprising:
positidning 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
5 portion functions. as said restricting means; and
a restrictixig 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

10 developer container which is positioned by said . positioning
means.
1 67. A device as claimed in claim 66, wherein an

engaging portion is formed on a circumferential wall of said
develo'per container, said positioning means being movable
between an operative position for causing said engaging
h portion to engage with said engaging portion of said developer
container and an inoperative position remoter from said
circumferential wall than said operative position.
1 68. A device  as claimed in claim 64, 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

5 developer container which is held in a predetermined position
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5I _ rrggt hwnp05|t|on _ 38. A toner bottle as clainmed in
claim ereir 1] portion Is curved in the
circunferential di @@WM §H€é‘r& 39. A toner bottle _as clained-in
claim 38, wherei sFl d ranp surfdcg portion is concaveTy shaped to define

 toner fotding sepepy nOTERT 1] - s2- \\Il\ll\\\\I\\Ill\\\\lll\\\ll\

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

10 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.

1 69. A device as claimed in claim 68, wherein said end
seal is | provided with a mﬁlti-stage seal structure.

1 70. A device as claimed in claim 69, 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,

5 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.

1 71. A device as claimed in claim 68, wherein at least a
surface of said end seal is made of 4-fluoro ethyrene polymer.

1 72. A device as claimed in claim 68, 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

5 provided on said first elastic material and enriched in
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1 40. A toner bottle for, use with a toner replenishing

devi ce having a bot NTI SHEETWHi ch a nouth portion of said toner
bottle may fit for d|@?%&¢ér§g“‘ "{orer in said toner bottléeinto said

toner repl enishing delvice, and a_drfi e unit 5 drives
said toner bottle | abodtd REB &%l tludi nalg8 axi s themummg,am Mner
bottle is nounted tp paid toner_r eni shi ng devj ce; t anels tle
conprising: a main ody conpri s ng a substantially hol | ow

container; and 1 0 {___ . ..a—ebat+bnal force transfer projection or

recess on a

elasticity mainly in a direction of thickness, said seal
member being fitted on a circumferential surface of said
core.

1 73. A device as claimed in claim 48, wherein said
attaching means comprises:

a collet chuck for 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 away
from the othef; and

releasing means for opening a chuéking portion of said
collet chuck to release said lug when or before or after a

10 distance between said collet ;:huck and said developer
container is reduced by said moving means to fully seal said
mouth portion by said lid retained by -said collet chuck.

1 74. -A device as claimed in claim 73, wherein said
releasing means comprises: |

a core slidably mounted on said collet chuck and
constantly biased by biasing means toward said mouth portion

5 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

““\\\\\\\\\\\\\\\\\\\\\\ |



radially extend| ng surface of said mai'n body and cooperating with said
bottle holder for tion of said bottle holder to
said toner bottle. 1] REPLACEMENHISHRET tioner bottle for wuse with a
toner. replenishing d C€ havl ng a qn th portlon for--di scharge of toner in
said toner bottle int ng device, and a drive unit

i i sm? i gy
whi ch rotatably drive r.ii: U”:[ S:falrlu Eel ?C\g/negalsgl ?Ohgp%uﬂ’m,ﬂ"mﬂMIElm

mounted to said toner

10 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

15 portion.

-1 75. A device as claimed in claim 73, wherein said
attaching 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

5 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 collee chuck and

10 constantly biased toward said de.v.eloper 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.

1 76. A device as claimed in claim 75, wherein said end
seal is provided with a multi-stage seal structure.

1 77. A dévice as claimed in claim 76, wherein said end
seal comprises a plurality of elongate rectangular seal

elements each having opposite ends thereof abutted against

. —————
e
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75 a main body conprising a substantially holl ow container having, adjacent
one end of said bottle, a first diameter portion; 10 a

di scharge nouth at said one end, said discharge nouth conprising said nouth
portion and having a second dianeter substantially smaller than said._first
diameter; and a circunferential and radig §y- extendi ng ranp surface

W

each other while surrounding said core, said seal members,
5 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.
I 78. A device as claimed in claim 77, wherein at least a
surface of said end seal is made of 4-ethyrene fluoride resin.
1 79. A device as claimed in claim 77, 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
5 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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configuration of said main body at said one end and connecting 1 5
radially - between said first dianmeter portion and a radial position
no greater than said second dianeter portion such that a controll able
guantirty of toner in said toner bottle is raised radially from said
first dianeter portion to said second dianmeter portion for feeding said
control |l able quantity 2 0 of toner-gg-said discharge nouth when said
toner bottle is rotated by said drive unit. 1 42 A toner

bottle as «clained in claim 41, further conprising said toner in said
bottl e.

ABSTRACT OF THE DISCLOSURE

DEVELOPER REPLENISHING DEVICE AND
DEVELOPER CONTAINER FOR USE THEREWITH

A developer replenishing device for replenishing a
developing device with a developer, and a developer container
for use therewith. The cieveloper container, or toner bottle,
has a mouth portion at one end thereof which is 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 tomer. In
addition, a 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 rotatable, thereby forming another raised portion.
When the bottle is mounted to a bottle holder, which is
included in the replenishing device, substantially horizontally

s with the mouth portion oriented sideways, the bottle is
fotated to raise the toner from the bottom of the main body to
the' mouth portipn: As a result, the toner is discharged to the

outside via the mouth portion smoothly.

REPLAGE
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1 43. A toner bottle as clained in claim 41, further
conprising a rotation prevention projection on a radially e ' surface
of said main body adjacent said one end. 1 44. A tOMEPLQﬂﬁ&
claimted in claim 43, further conprising a spiral nmenber flon :

mai n body for conveying said toner tomargliaid nmout h porti of.
45. A toner bottle as clained in claim 44, wherein s ai d

FIG. 1a
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spiral nmenber defines an edge of said ranp surface configuration.
1 . 46. A device for replenishing a devel opi ng device of an i mge
form ng apparatus with a devel oper, conprising: a devel oper contai ner
contai ning a devel oper and having a nmouth portion; and 5 ' hQ
means communi cated to a devel oper replenishing section fq MGCMNEH-
devel oper container while orienting sa#£%0 nouth portionf st
devel oper repl enishing section;

te
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sai d hol di ng neans being rotatable about one end in a 10 substantial ly
hori zontal plane. 1 47. A device as clained in claim 46, further
conpri sing detaching neans for detaching a |lid from said devel oper

contai ner which is held by said holding.means with said nmouth portion
closed by said lid. 1 48. A deyyg@e as clainmed in claim 47,
further conprising attaching neans for attaching said lid to said nouth
portion of said devel oper carrier to thereby seal said nouth portion. 1
49. A device as claimed i'nn &#.m 38, wherein s ai d

FIG. 3B
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hol di ng means is novabl e between a first position where said devel oper
contai ner may be nounted to said holding neans easily, and a second
position where said holding neans is 5 comuni cabl e to said devel oper
repl eni shing section. This Sheet Has Been Repl aced 1 50. A
device as claimed in claim 49, furthgpggonprising control neans for
controlling said detaching neans and said

32
33
20 A 3/ e
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attachi ng neans such that, at |east when said holding neans is | ocated at

said first position, said lid is fully attached to 5 said nouth portion
while, at |east when said holding nmeans is | ocated at said second position,
said.lid is fully detached fromsaid nouth portion. 1 51. A

device as claimed in claim 49, wm§2§§r1 s ai d detaching neans and
said attaching neans each conprises: rx ni ng means selectively

assum ng an operative position for retaining said Iid or an inoperative
position for 5 rel easing sai d |FH@- an8a

e 29
R
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nmovi ng neans for noving at |east one of said retaining neans and said

devel oper container toward and away fromthe other. 1 52. A device
as claimed in claim 51, further conprising: urging neans for urging said
devel oper container toward said nouth portion in a direction for causing
said retaining neans or said devel ope )Eentainer to nove; and 5

posi tioning nmeans for positioniné sai d devel oper container in
contact with said nmouth portion. 1 53. A device as clainmed in

claim 52, further conprising.
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driving neans for causing said devel oper container held b y said hol ding
neans te rotate about a | ongitudinal axis thereof. 1 54. A
device as clained in claim 53, wherein said driving neans conprises a
motor, and transmtting nmeans for transmitting rotation of said not or
to said developer container. 1 774005 A device as claimed in
claim 54, wherein s ai d
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transmtting means conprises an annular gear link rotatable about said
axi s of ,sai d devel oper container, and conprising an engaging portion

engageabl e with an engaging portion forned 5 on a shoul der portion of
one end, adjacent said nouth portion, of a hollow cylindrical main body of
sai d devel oper container. 1 560 A device as clainmed in claim

55, wherein s a i d engaging portion o8/4@i d gear |ink conprises an link r
i b engageable with a bottle rib formed on said one end of said devel oper
contai ner where said engaging portion is prOV|ded 1 57. A device
as clained in claim 55 Wwherein =

N

8

FI1G.
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engagi ng portion of said gear |ink conprises an engagi ng portion
engageable with an outer surface of at |east one raised portion

which is formed in a part of said shoulder 5 portion and raised
from said shoulder portion of said nain body to an edge of said nouth
portion. 1 58. A device as claiped in claim 57, wherein s a
I d engaging portion of said gear |ink i%/$€$ther engageabl e with a contact

surface provided on said shoulder portion at a position 180 degrees
spaced apart from said outer -surface of 5 said raisd portionin a
direction of rotation of said devel oper

FIG. 9A

FIG. 9B
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contai ner, said contact surface having a function for guiding said

devel oper to said nouth portion. 1 59. A device as clained in
claim 57, wherein said engaging portion of said gear link conprises
two .engagi ng portions engageable wth outer surfaces of two rai sed

portions provided on said shoul der piyj n at two positions 5 180
degrees apart from each other in a di étlon of rotation
FIG. 10A

FI1G. 10B




of said devel oper container. 1 60. A device as clainmed in claim
51, further conprising rotating neans for rotating said retaining neans
about said |ongitudinal axis of said devel oper container when said |id is
detached from or attached to said nouth portion. 1 61. A device
as claimed in claim 51, further conpjjpsigg 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 rel ative to each other between 5
said first and second positions. rrg. 11A
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1 62. A device as clained in claim 61, further conprising
restricting neans for restricting novenent of said noving neans at said
first position such that said hol ding nmeans urges said |lid agai nst said
mouth portion. 1 63. A device as clained in claim 61
wherein said holding neans is rotatagb?4gbout a shaft adjoi ni ng one end of
sai d hol di ng neans, said cam device adjolning said shaft.

FIG. 12A

FIG. 12B
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-80- 1 64. A device as clained in claim 48, wherein s aid
detachi ng neans conprises: a collet chuck for retaining said |lid by
chucking a lug extending out fromsaid lid; 5 novi ng mneans for
causing at |east one of said collet chuck and said devel oper container to
nmove toward and away from the other; and control neans for opening, when
said collet chuck and said devel oper 1348Pier are spaced apart a

pr edet er mi ned

FIG. 13aA
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10 di stance, a chucking portion of said collet chuck to allow said |ug
to enter, and squeezing, as the distance is increased by said noving neans,
sai d chucking portion to retain said lug of said lid. 1 65. A
device as clainmed in claim 64, wherein s a i d control neans
conprises: a larger dianeter portion on periphery of said collet chuck; 5
a core slidably coupled over a snall et484@neter portion of said collet
chuck opposite to said chuckingFfeftiQQBmﬁth

REPLACEMENT SHEET
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respect to said larger dianeter portion; biasing neans for constantly
bi asing said core toward said nmouth portion of said devel oper container; 1

0 an engaging portion on said core for squeezing said
chucki ng portion of said collet chuck; and -81- restricting neans for
restricting novenent of said core .
' 15740
FIG. 14A

FIG. 14B
FIG. 14C

I 75

FIG. 14D FIG. 14E
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against a force of said biasing neans. 1 66. A device as clained
in claim 65, further conprising: positioning neans f-or positioning,

agai nst the force of said biasing neans, said developer container held
by said holding means at a position mhere an edge of said nouth 5

portion functions as said r éICt g 167édns: and a restricting menber

functioni ng, when said deve oper ntalner removed from said
hol di ng nmeans, §ﬂﬁ?(j restricting nmeans by restricting novenent of
said core-at a p05|t| renote fromsaid edge of said nmouth portion of s a
I d :
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10 devel oper container which is positioned by said positioning
means. 1 67. A device as clained in claim 66, wherein an
engagi ng portion is forned on a circunferential wall of said devel oper
contai ner, said positioning neans being novabl e between an operative
position for causing said F? gag& B7/40 portion to engage with said
engagi ng portion of said develOper "container and an inoperative
position remoter from sgid circunferential wall than said operative

position. 1 68. A: vevrte——aei=§=aﬁ!ed in claim 64, wherein .s
ai d ~
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detachi ng neans further conprises: a cover supporting said collet chuck in
such a smanner as to allow said collet chuck to nove toward and away from
said 5 devel oper container which is held in a predeterm ned position
of said holding neans, said cover conprising an end wall having a hole
throughout whi ch said collet chuck extends and a circunferential wall
surroundi ng said coll et chuck; 18/40

FIG. 18B
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a core slidably coupled over said collet chuck and 10 constantly biased
toward . said devel oper container, said core conprising an end portion
capabl e 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. 1°
69. A device as clainmed in claim 68j9)agyein said end seal -is provided
wth a nulti-stage seal structure. 1 70. A device as clained in
claim 69, wherein ggid ey seal conprises a ppguralgBy of elongate
rectangul ar seal
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el ements each having opposite ends thereof abutted agai nst each other while
surroungdi ng said core, said seal nenbers, 5 whi ch adjoin in an axi al
direction of aid core, being deviated, in a circunferential direction of
said,core, fromeach other in the position where the opposite ends are
abutted. 1 71. A device as clainmed in claim 68, wherein at |east
a surface of said end seal is nmade of 24/falpuoro et hyrene polyner. 1

72. A device as clainmed in claim 68, wherein said end seal conprises an

annul ar seal nenber made up of a first elastic ®%mteri al enraghed
in elasticity mainly in a " o
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circunferential direction and and a second elastic material 5 provi ded

on said first elastic material and enriched in -8 3 - elasticity
mainly in a direction of thickness, said seal nenber being fitted
on a circunferential surface of said core. 1 73. A device

as claimed in claim 48, wherein aiqu-

FIG. 21B

FIG. 21C FIG. 21D
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attachi ng neans conprises: a collet chuck for chucking a |ug extendi ng out

from saidlid; 5 novi ng neans for causing at |east one of said
coll et chuck and sai d devel oper container to nove toward and away from the
ot her; *and rel easi ng neans for opening a chucking portion of said collet
chuck to rel ease said |ug when or before or after a 1 0 di st ance

bet ween said collet chuck and ‘said devel oper container is reduced
by said noving neans to fully seal sai22/40

22C
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nmouth portion by said |id retained by said collet chuck. 1 74. A
device .as clained in claim 73, wherein s a i d releasing neans
conprises: a core slidably nmunted on said collet chuck and
constantly biased by biasing means toward said nouth portion 5 of said
devel oper container; a projection on said core and received in a slit
formed i n said collet chuck, said projection wedgi ng, when brought to a
rear narrow portion of said slid, said 23/4@t chuck to thereby open a
chucki ng portion of said collet chuck; and

FIG. 23C
FIG. 23D

238

FIG.




84 - 10 restricting neans for restricting, when said distance
I s reduced by said noving neans until or before or after said |id fully
closes said nouth portion, novenent of said core against a force of
said biasing neans to thereby displace said projection from a broad
portion of said lid to said narrow1l 5 portion.
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1

75. A device

clainred in claim 73, wherein s ai d

attachi ng neans further conprises: a cover supporting said collet chuck in
such a manner as to allow said collet chuck to nove toward and away from

said 5

devel oper container which is held in a predetermned position

of said hol ding nmeans, said cover conp2$pgémg an end wall having a hole
t hr oughout which said collet chuck ex%ends, and a circunferential wall

surrounding said collet c
collet chuck and 1 9g9¢

cont ai ner,

sai d gecore
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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. 1 76. A device as clained in claim 75,
wherein said end seal is provided with a nulti-stage seal structure. 1

77. A device as clained in claim 76, 26£4@in said en d seal conprises a
plurality of elongate rectangularhrfggal el enments each having opposite

a*

ends thereof abutted agai nst

27
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- 85 - each other while surroundi ng said core, said seal nenbers, 5
which adjoin in an axial direction of said core, being deviated, in a
circunferential direction of said core, fromeach other in the position

where the opposite ends are abutted. 1 78. A device as clained
inclaim 77, wherein at least a surface of said end seal is nade of
4-ethyrene fluoride resin. 1 27740 A device as clained in claim
77, wherein said end ) ;P
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seal conprises an annul ar seal nenber nmade up of a first elastic

mat eri al enri ched I n elasticity mai nly I n a circunferential
direction and and a second elastic material 5 provided on said first
elastic mterial and enriched in elasticity minly in a

direction of thickness, said seal menber being fitted on a
circunferential surface of said cobg/40
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FIG. 34B

FIG. 34A

: FIG-'._ 34c
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ABSTRACT OF THE DISCLOSURE

DEVELOPER REPLENISHING DEVICE AND
DEVELOPER CONTAINER FOR USE THEREWITH

A developer replenishing device for replenishing a
developing device with a developer, and a developer cc.mtainer
for use therewith. The developer container, or toner bottle,
has a mouth portion at one end theerE\ 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
peﬁphery thereof partly raised to the edge of the mouth
portion to form a raised portion for scooping up a toner. In
addition, a part of the inner periphery of the circumferential
wall of the bottle which is contiguous witﬁ 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 horizoatally

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 |IB
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