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ELECTROSTATIC LATENT IMAGE- DEVELOPING DEVICE AND

" TONER CARTRIDGE USED THEREFOR

Field of the Invention
The presernt invention relates to an

electrostatic latent image-developing device used for

'an image-forming machine such as an electrostatic

copying machine or a laser printer. More
specifically, the igvention relates to an
electrostatic latent image-developing device of a
tfpe which is replenished with toner by renewing a
toner cartridge, and to.the toner cartridge used for
such an electrostatic latent image-developing device.

Description of the Prior Art

"In an electrostatic latent image-developing
device used in .an image~-forming machine, toner is
imparted to-an electrostatic latent image that is
formed on a photosensitive materlal in order to
develop 1t into a toner image. Therefore, the toner

 is'consumed as the developing is continued, and the

electrostatic latent image-developing device must be
replenished with the toner after the developing has

been executed many times.  The toner is required to

‘be replenished by means of an easy operation and for

this purpose, in general, a toner replenishing system
is employed according to which a toner cartridge is
renewed to replenish the toner. The electrostatic
latent image-developing device that employs the above
toner replenishing system has a toner cartridge-
holding means in which the toner?cartridge is ‘
detachably held. The toner cartyldge-holdlng means
has an opening for rece1v1ng thegtoner -The toner
cartridge includes a container hav1ng a toner
discharge openlng, toner contalnéa in the container,
and. a sealing means for sealing the toner discharge
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opehing. Usually, the toner discharge opening is
formed in the lower wall of the'container, and the
sealing means is constituted by a tape member which
is stuck to the lower wall of the container in a
manner that it can be.peeled off.i When the toner

.ca:tridge is mounted on a predetermined mounting

position of the toner cartridgeéholding means, the.
toner discharge opening of the toner cartridge is
positioned to face the openiﬂg for receiving the
toner of the toner cartridge—holding means. After
the toner cartridge is mounted on the pPredetermined

_position of the toner cartridge-holding means, the

tape member is peeled off the container to open the
toner discharge opening. Then, the toner in the
container is discha:ged into the-toner-receiéing
opening through the toner discharge opening, so that
the electrostatic latentfimage-developing device'is
replenished with the toner. The tape member is
peeled off the container usually by grlpplng its end
and pulling it off. )

When the toner is consumed and is to be
replenlshed the toner cartridge should cover again
the toner dlscharge opening to prevent the residual
toner from scattering. As technology that meets the
above-mentioned requirement, Japanese Laid-Open
Patent Publication No. 224364/1983 discloses a toner

: cartridgé in which a slide member is fitted to the

container in relation to the toner discharge opening
of the container, and the tape member stuck to the
container is linked to the slide nmember. In the

above toner cartridge, the slide member is moved in a

Predetermined direction relative to the container,
whereby the tape member is peeled off the container

- and the toner discharge opening is opened. When the

toner cartridge is to be removed from the toner
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cartridge-holding means, the slide member is retﬁrned
back to the initial position to cover the toner

discharge opening with the tape member.
"In the toner cartridge disclosed in the

above Japanese Laid-Open Patent Publication No.

224364/1983, however; the toner discharge opening can
be closed again by the tape member by returning the

' slide member back to the initial_position, but it is

not necessarilY easy to return the slide member back
to its initial position in a state where the toner
cartridge is mounted on the predetermined mounting
position of the toner cartridQe-hblding means.
Further, at the time when the toner discharge opening
ié to be opened or'closed; the portion that had been
closing the toner discharge opening in the initial
state is moved in an outwardly exposed state, i.e.,
the portion to where the toner is adhered in no small
amount is moved in an outwardly exposed state,

'permitting the toner to scatter around. Moreover,

the slide member moved from the toner discharge

opening to one side of the'container must be held at

its position instead of being discarded away; This,
however, causes the toner cartridge-holding means to
become éxtremely bulky.

As technology for solwving the above-
mentionéd problems, the present applicant has
proposed an invention as disclosed in Japanese Laid-

'Open Patent Publication No. 19625/1993. According to

technolbgy disclosed in this publication, a sealing
means for sealing the_tongr discharge opening of the-
container is constituted by a .tape member that is
allowed to freely move across the toner discharge
opening, a toner passage opening is formed in the
tape member, and the toner passage opening is
positioned at the toner discharge opening by moving



10

15

20

25

30

35

- 4 -

the tape member, so that the toner is discharged from
the container through the toner discharge opening and
the toner passage opening formed in the toner

'cartridge-holding means.

According to technology disclosed in
Japanese Laid—Opeh Patent Publication No. 19625/1993
in which the toner passage opening is formed in the
tape mémber that constitutes the sealing means, aﬁd
the tape member is téken.up when the cartridge is to

~ be renewed after theé toner in the container is

consumed. In this case, however, the tape member is
displaded toward the dehter or toward either side due
to insufficient rigidity of the tape member at the
toner passage opening, often making it difficult to
reliably cover the toner discharge opening. Further;
there still remains a problem in that the tape member
may be broken at the toner passage opening.

| Japanese Laid-Open Patent Pﬁblication No.
343378/1992 discloses an electrostatic latent image-
developing device of this type equipped with a toner
conveying unit having a means for cqnveying the toner
discharged from the toner cartridge to the developing
unit, the toner conveying_unit being provided with a
toner amount detecfion means that detects the amount
of the toner, in order to control the operation of
the .conveying means based upon a detecfion signal of
the toner amount detection means and upon a detection

signal of a toner concentration detection means that

'is.disposed in the developing unit to detect the

toner concenﬁration'of the developing agent.

When a toner concentration smaller than a
predetermined control value is detected by the toner
concentratioh detection means, operation of the
conveying means is controlled to supply the toner to
the developing unit. With the toner being fed to the
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developing unit as described above, the toner
concentration of the dévelpping agent usually
restores to the predetermined control wvalue. When
the toner concentration does not reach the
predetermined control value despite the operation of
the conveying means is cont;olied, however, the image
becomes defective due to the insufficient toner.

In the electrostatic latent image-
developing device. of this type, furthermore, whenlthe

. cartridge is removed from the predetermined mounting

position of the toner cartridge-holding means, there
is exposed a conveying means which conveys to the
deVeloping unit the toner discharged from the toner
caftridge that is placed just under thé toner
cartridge-holding means, through the toner-receiving
opening formed in the toner cartridge-holding means.
When the conveying means is operated in a state where
the toner cartridge is taken out from the toner
cartridge~holding meéns, therefofe, the toner flies
over through the toner-receiving opening and scatters
around. :
' Moreover, the fluidity of the toner
contained in the toner cartridge varies depending
upon the weather conditions such as the temperature,
humidityf etc. It is therefore desirable to use the

‘toner of components suited for the climate of the

regions where the device is used.
Summary of the Invention

A principal object of the p;ésent invention
is to provide an improved electrostatic latent image-
developing device which is capable of easily and
reliably closing the toner discharge opening to fully
reliably prevent the toner remaininé in the container
from scattering around at the time of taking the
toper cartridge out of the toner cartridge-holding
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means, and to provide a toner'cartridge used for the
above electrostatic latent image-developing device.

A second object of the present invention is
to provide an electrostatic latent image-developing
device. which automatically moves the toner cartridge
that is to be held in the toher cartridge-holding
means from an éttaching/detaching positioh to a
predetermined mounting position and from the
predgtermined mounting poéition to the
attaching/detaching position by the operator’s
instructions for the attachment or the detachment.

A third object of the present invention is

to provide an improved electrostatic latent image-

developing device which prevents the hands of the
operator and tﬁe surrounding,from being contaminated
with the residual toner at a moment when the depleted
tonef cartridge is taken out from the toner
cartridge~holding means. '

A fourth object of the present invention is
to provide an electrostatic latent image-developing
device which produces an alarm to let the operafor
know the occurrence of troubie in the conveying
means, trouble in the toner amount detector méans, or '
occurrence of an abnormal state such as the
contiﬁuous_copyiﬁg of an extremely dense document
like a solid-black document in case the toner
concentration 6f the developing agent does not reach
the predetermined control value despitg the operation-
of the conveying means is controlled and the toner
exists in an amount in excess of 'a predetermined
amount in the toner conveying unit.

‘A fifth object of the present invention is
to provide an electrostatic latent image-developing
device which is capable of reliably halting the
operation of the ¢onveyer means'when_the toner
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cartridge_is removed from the predetermined mounting
position of the toner cartridge-holding means. |

A sixth object of the present invention is
to provide an electrostatic latent'imaQe-deVeloping

~device which, when a toner cartridge containing the

toner that should be used in a different region of
the céuntry is mounted in the toner cartridge-holding

‘means, makes it impossible to peel the sealing tape

that seals the toner discharge opening of the toner

.cartridge, and urges the operator to replace the

toner cartridge by a'proper one.

In order to accomplish the above-mentioned
pPrincipal object according to the present invention, .
there is provided an electrostatic latent image-

.developing device comprising:

a toner cartridge equipped with a container
having a toner discharge opening, a toner contained

in said container, and a sealing tape for sealing

.said toner discharge opening, and

a toner cértridge—holding means having a
toner-receiving opening and allowing detaqhably to
mount said toner cartridge;

said toner discharge opening being

-positioned to faqe said toner-receiving opening when.

said toner cartridge is mounted on a predetermined

'mounting position of said toner cartridge-holding

means; wherein . .

séid toner cartridge has a shutter member
that is disposed on one edge side of said toner
discharge opening and is so constituted as to move to
the other edge side across said toner discharge
opening thereby to cover said toner discharge
opening, and .

said toner cartridge~holding means has a
shutter-moving means that moves thé front edge of
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edge s1de of sald toner discharge openlng.

In order to accomplish the above-mentloned
second object according to the present invention,
there is provided an electrostatic latent image-
developing device cemprising:

' a toner cartridge equipped with a container
having a toner discharge opening, a toner contained
in said container, and a sealing tape for sealing
sald toner discharge opening; |

a toner cartridge-holding means having a -
toner-receiving opening and allowing detachably to
mount said toner cartridge;

a sﬁutter member that is disposed on one
edge side of said toner.discharge opening of said
toner cartridge and is so constituted as to move to
the other edge side across said toner discharge

. opening thereby to cover said toner dlscharge

opening; .
a toner cartridge hoist means which moves
said toner cartridge to an attaching/detaching
position and to a predetermined mounting position;

a sealing tape take-up means for taking up
said sealing tape; | :

a shutter-moving means that moves the front
edge of said shutter member from one edge side to the
other edge side of said toner discharge openlng;

an instruction means for outputting a
signal for attaching or detaching said toner
cartridge; and

- a.control means for controlling the
operations of said toner cartridge hoist means, said
sealing tape take-up means and said shutter-moving
means based upon a signal from said instruction

means;
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wherein said control means, in response to
a toner cartridge-mount signal from said instruction

means, actuates said toner cartridge hoist means to

move the toner cartrldge to the predetermlned

" mounting p031tlon and then, actuates said sealing

tape. take-up means to take up the sealing tape and,
in response to a toner cartridge take-out signal,
actuates said toner cartridge hoist means to bring
the toner cartridge to a shutter-moving positien that
is elevated by a predetermined amount from the
predetermined mounting position, then actuates said
shutter-moving means to move the front edge of the
shutter member from one edge side to the-other edge
side of said toner discharge openlng, and then
actuates said toner cartridge hoist means to bring
the toner cartrldge to the attachlng/detachlng
position.

In order to accomplish the above-mentioned
third object according to the present invention,
furthermore, there is provided a toner cartridge

comprising a container having a toner discharge

- opening, a toner contained in said container, a

sealing member which is stuck to the peripheral edge
of the toner discharge opening in a manner that it

.can be peeled off to seal said toner discharge'

opening, and a shutter member that is disposed on one
edge side of said toner discharge opening and is so

eonstituted as to move to the other edge side across

sa1d toner discharge opening.

In order to accomplish the above-mentioned
fourth object according to the present invention,
there is provided an electrostatic latent image-
developing device comprising:

a toner cartridge equipped with a container

‘having a toner discharge'opening;
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- a toner cartridge-holding means having é
toner—receiving.opening and allowihg détachably to
mount said toner cartridge; |

' a toner conveying unit'héving a éonveying
means that conveys the toner discharged from the
toner cartridge to the developing unit; and

the developing unit where a developing
agent is constituted by a toner conveyed by the toner
conveying unit and carriers; - '

o and further comprising:

a toner céncentration detection means that
is disposed in said developing unit to detect the .
toner conbentration in said developing agent;

a toner amount detection meaﬁs that is
disposed in said toner conveying unit to detect the
amount of the toner in said toner conveying unit; and

a control means which controls the
operation of said conveying means based upon
detection signals from said toner concentration
detection means and from said toner amount detection
means; o

_ wherein said control means controls the
operation of said conveying means in a predetermined

toner replenishing mode when a toner concentration

éignal from said toner concentration detection means
represents an empty concentration wh;ch is smaller
than a predetermined control wvalue by more than a
predetermined . amount, and.produces an alarm when the
toner concentrétion signal does not reach said
control value within.a predetermined period of time
or when the toner amount signal from said toner
amount detection means is larger than a predetermined
value. ' _ |
In order to accomplish the above-mentioned
fifth object according to the present invention,
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there is provided an electrostatic latent image-
developing device comprising: '

a toner cartridge equipped with a container
having a toner discharge opening, a toner contained
in said container, and a sealing tape for sealihg '
said toner discharge opehing;

a toner cartridge—holding means having a
tonéf—receiving opening and allowing detachably to
mount said toner cartridge; and '

a conveying means for conveying the toner
diséhargéd from said toner cartridge to a developing
uniﬁ; o | : _

wherein said toner cartridge-holding means
is provided with a toner cartridge mount detection
switch that is opened and closed by the attachment or
detachment of said toner cartridge, and séid toner
cartridge mount detection switch is inserted in an
electric circuit that feeds eledﬁric power to an '
electric motor that;drives‘said éonveying means.

' In order to accomplish the above-mentioned
sixth object according to the present invention,
furthermore, there is provided an electrostatic
latent image-developing device comprising:

a toner cartridge equipped with a container
having a toner discharge opening, a toner contained
in said container, a sealing tape for sealing said
toner discharge opening,'and a take-up shaft for
taking up said sealing tape; and .

a toner cartridge-holding meéns having a -
toner-receiving opening and allowing detachably to
mount said toner cartridée;

wherein said toner cartridge-holding means
is equipped with a toner cartridge mount detection '
switch that is disposed at a predetermined position
that has been set depending upon a region where the
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device is to be used and is inserted in an electric
circuit for feeding electric power to an electric
motor that drives said take-up shaft; and

said toner cartridge is equipped with an
operation piece that is disposed at a predetermined
position that has been set depending upon a region
where the device is to be used and closes said toner
cértridge mount detection switch in a state where
said toner cartridge is mounted on a predetermined
mounting position of said toner cartridge-holding
means.

. Other objects and features of the present
invention will become obvious from the following
description.

Brief Description of the Drawings

Fig. 1 is a side view illustrating, partly
in cross section, a preferred embodiment of an
electrostatic latent image-developing device
constituted according to -the present invention, with.
a disassembling toner cartridge; '

Fig. 2 is a side view illustrating, in
cross section, a developihg unit and a toner
conveying-ﬁnit-in the electrostatic latent image-
éeveloping device shown in Fig. 1;

Fig. 3 is a perspective view .illustrating
major pértiong of a toner cartridge-holding means in
the electrostatic latent image-developing device
shown in Fig. 1; - ,

Fig. 4 is a front view illustrating the
sequence of operation of a hoist pin position
detection means in a hoist means provided for the
toner cartridge-holding means in the electrostatic

-latent image-developing device shown in Fig. 1;

Fig. 5 is a sectional view of the toner
cartridge-holding means along the line A-A in Fig. X}

3
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Fig. 6’ is a perspective view illustrating:
the toner cartridge in a disassembled state and in an
assembled state as viewed from the bottom, that is
used in the electrostatic latent image-developing
device shown in Fig. 1;

Fig. 7 is.é sectional-viéw of the toner
cartridge shown in Fig. 6; _

Fig. 8 is a side view of the toner
cartridge shown in Fig. 6; - ,

: Fig. 9 is a sectional view of the toner
cartridge along the line B-B in Fig. %;'X

Fig. 10 is an illustration of the hoist
means in a state where the toner cartridge is
inserted in the toner cartridge-holding means in the
electrostatic latent image-~developing device shown in
Fig. 1;

Fig. 11 is an illustration of the hoist
means in a state where the toner cartridge inserted

~in the toner Cartridge-hplding means starts

descending in the electrostatic latent image-
developing device shown in'Eig. 1;

Fig. 12.is an illustration of the hoist
means in a state where the toner cartridge inserted
in the toner cartridge-holding means is located at a
Predetermined mounting positioh in the electrostatic
latent image—developing'device shown in Fig. 1;

| . Fig. 13 is an illustration of the hoist
means in a state where the toner cartridge inserted
in the toner cartridge-holding means is located at a
position slightly elevated from the predetermined
mounting position in the electrostatic latént image-~
develqping device shown in Fig. 1; _

Fig. 14 is an illustration of a sealing
tape take-up means in a state where it is not started
to take up a sealing tape fitted to the toner
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carfridge in the eléctrostaﬁic latent image-
developing device shown in Fig. 1; )
Fig. 15 is an illustration of the sealing

tape take-up means in a state where the sealing tape
fitted to the toner cartridge is taken up by half of
its length in the electrostatic latent image-
developing device shown in Fig. 1;

' Fig. 16 is an illustration of the sealing

tape take-up means in a state where the sealing tape

fitted to the toner cartridge is taken up in the
electrostatic latent image-developing device shown in

Fig. 1;

~ Fig. 17 is an illustratiog of a state where
a shutter member starts moving by a shutter-moving
means'provided in the eléptrostatic latent image-—
developing device.shown in Fig. 1; -
Fig. 18 is an illustration of a state where

-the shutter member is moved by the shutter-moving

means providea in the electrostatic latent image—
developing device shown in Fig. 1;
Fig. 19 is an illustration of a state where

. the shutter member is returned back to the

predetermined position by the shuttey-moviné means
pfovided in the electrostatic latent image-developing
means shown in Fig. 1; )

Fig. 20 is a sectional view illustrating a
portion of the toner conveying unit in the
electrostatic latent image—developing device shown in
Fig. 1;

Fig. 21 is a schematical view illustratinq

~a drive sequence of the toner conveying unit in the

electrostatic latent image-developing device shown in
Fig. 1; ' | | ' |
Fig. 22 is a block diagram which

schematically illustrates the constitution of an
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embodiment of -a control means which controls the
operation'of the electrostatic latent image-
developing device shown in Fig. 1; |

Fig. 23 is a block diagram which

.scheﬁatically illustrates the constitution of ahother

embodiment of the control means which controls the
operation of the electrostatic latent image-
developing device shown in Fig. 1;

Fig. 24 is a flow chart for explaining the

- operation for mounting the £oner cartridge by the

control means shown in Figs. 22 and 23;

Fig. 25 is a flow chart explaining the
operation for controlling a convéyer means and a
toner solidification-preventing meéns by the control

means shown in Figs. 22 and 23;

Fig. 26 is a flow chart explaining the
opération for controlling the conveying means and the
toner solidification-preventing means by the cont:ol
means shown in Figs. 22 and 23; and

Fig. 27 is a flow chart explaining the
operation for taking out the toner cartridge by the
control means shown in Figs. 22 and 23.

Detailed Description of the Preferred Embodiments

A preferred embodiment of the -electrostatic
latent image-developing device constituted according
to the present invention will now be described in
further detail wiﬁh reference to the accompanying
drawings. '

With reference to Figs. 1 and 2, an -
electrostatic latent 1mage—develop1ng device
generally d351gnated at 2 is constituted by a
developing unit 4, a toner conveying unit 6, and a
toner feeding unit 8. The toner feeding unit 8 is
equibped with a toner cartridge-holding means 14 and
a toner cartridge 16 that is detachably mounted on
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the toner cartridgtholding means l4. As will be
described later in further detail, the toner T is
contained in the toner cartridge 16 as shown in Fig.
5 and is discharged into the toner conveying unit 6.
The electrostatic iatent image-developinq device 2
and a rotary drum 12 are disposed in a housing (not
shown) of an image-forming machine such as an
electrosfatic copying machine or a laser printer.

" With reference to Fig. 3 as well as Figs. 1
and 2, the toner caftridge-holding'means 14 of the
toner feeding'unit 8 includes a stationary support
frame 24. This support frame 24 has a bottom wall 26
that extends sﬁbétantially horizontally, an upright
rear'wall 28 that upwardly extends from the rear edge
of the bottom wall 26, and upright side walls 30 and
32 that upwardly extend from edges oh both sides of
the bottom wall 26. The upright rear wall 28 and the
upright side walls 30, 32 have a dbublé-wa;l
structure defining space between the walls. A tonef-
receiving opening 34 having a rectangular shape in
the direction of width (direction perpendicular to
the surface of the paper in Fig. 1) is formed in the
central région of the bottom wall 26. A sealing '
member 36 made of a buffer material is attached to
the upper surface of the bottom wall 26 along the
peripheral edge of the toner-receiving opening 34.
The sealing memper 36 is made of a soft material such
as a foamed resin. A short shaft 40 that
horizontally protrudes is secured to the rear portion
of the side wall 32, and a gear 42 that constitutes a
sealing tape take-up means is rotatably fitted to the
shaft 40. The gear 42 is connected to an electric
motor Ml which is a drive source via a-trahsmission
means 43 that includes a gear train. A rectangular

notch 44 is formed in the lower inner side of the
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rear wall 28, and the gear 42 is allowed to protrude
forward through the notch 44. As will be described
later, the gear 42 constitutes an output means that
is drivably coupled to an input means constituted by
gears that are disposed in the toner cartridge 16.
The toner cartridge-holding means 14 has a
hoist means 50 for hoisting the toner cartridge 16.

‘The hoist means 50 includes hoist gears 56 and 58

that are rotatabiy supported by the short shafts 52
and 54 on the side walls 30 and 32. Hoist pins 60
and 62 that inwardly protrude substantially
horizontally are disposed on the inner sides of the
hoist gears 56 and 58 that are opposed to each other.
One hoist gear 56 is coupled to an electric motor M2
which is a drive source via a power transmission
mechanism 64 such as a gear mechanism, a timing belt
mechanism or the like mechanism. Circular openings _
35 and 37 are formed in the inner side walls that are
constituting the side walls 30 and 32 to permit the
turning of hoist pPins that will be described later.
The hoist gears 56 and 58 are éngaged with coupling
gears 68 and 70 that are fitted to both ends of a
coupling shaft 66 that is disposed in the rear wall
28 and is rotatably supported by the sidé walls 30
and 32. Therefore, when the hoist gear 56 is driven
by the driving force of the electric motor M2 via the
power transmission mechanism 64, the driving force is
transmitted to the hoist gear 58 via coupling gear
68, coupling shaft 66 and coupling gear 70, so that
the hoist gear 58 revolves at the same speed as the
hoist gear 56. Heré, as shown in Fig. 4, the hoist
gear 56 is equipped with a cam 57 that constitutes a

‘hoist pin position detection means on the outside

surface thereof. First and second hoist pin position
detection switches SW1l and SW2 are disposed being
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opposed to the cam 57.,'When the toner cartridge 16
is at the attaching/detaching position, the cam 57

 and’ the two hoist pin position detection switches SWl

and SW2 establish a positional relationship as shown
in Fig. 4(a) whereby the first hoist pin position
detection switch SW1 engages with a small-diameter
portion 57a of the cam 57 and is turned off, and the
second hoist pin position detection switch SW2
engages with a large-diameter portion 57b of the cam
57 and is turned on. In a state shown in Fig. 4(b)
where the hoist pin 60 is located at the lowest
point, i.e., located at the mounting position as a
result of the turn of the hoist gear 56 in the
direction of arrow from the state of Fig. 4(a), the
first hoist pin position detection switch SW1l engages
with the large-diameter portion 57b of the cam 57 and
is turned on and the second hoist pin position
detecfion switch SW2 engages with the small-diameter
portion 57a of the cam 57 and is turned off. At a
position where the hoist gear 56 has turﬁed by about
30° in the direction of arrow from the state shown in
Fig. 4(b), i.e., at a position where the shutter has
moved as shown in Fig. 4(c), the second hoist pin
position’detection switch SW2 engages with a largeQ
diameter pdrtion 57b of the cam 57 and is turned on.
:The toner cartridge-holding means 14 is
equipped with a shutter-moving means 72 which
includes a drive shaft 74 disposed on the lower side

of the bottom wall 26 at the rear end of the toner

cgrtridgeéholding means 1l4. The drive shaft 74 is
rotatably supported by side walls 31 and 33 that are
formed protruding from the lower surface of the
bottom wall 26, and is fitted with a gear 76 which is

coupled to an electric motor M3 which is a driving

source via a power transmission mechanism 78 such as
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a gear mechanism or the like mechanism. The drive
shaft 74 has pulleys 80 and 82 at both ends thereof.
The pulleys 80 and 82 are attached to the drive shaft
74 so as to be located on the outer side of both side
edges of the rectangular toner-receiving opening 34.
Furthermore, pulleys 84 and 86 are diéposed in front
of the toner-receiving opening 34 on the lower side
of the bottom wall 26 so as to be opposed to the
pulleys 80 and 82. The pulleys 84 and 86 are
rotatably fitted to the short shafts 88 and 90
provided on the side walls 31'and_33. Timing belts
92 and 94 are respectively wrapped round the pulleys
80, 84 and the pulleys 82, 86, and shutter sliders 96
and 98 are mounted on the timing belts 92 and 94.
With the operation of the timing belts 92 and 94,
therefore, the  shutter sliders 96 and 98 move between
the pulley 80 and the'pulley 84 and between the
pulley 82 and the pulley 86, causing the shutter
member that will be described later to move when they
move from the side of the pulleys 80 and 82 toward

the side of thé pulleys 84 and 86. In relation to the

movemenﬁ of the shutter slider 96, first and second
slider position detection switches SW3 and SW4 are
disposed on the side of the pulley 80 and on the side
of the pulley 84 as shown in Fig. 1. The first
slider position detection switch SW3 is turned on

" when the shutter slider 96 arrives at a predetermined

position on the side of the pulley 80, and the second
slider position detection switch SW4 is turned on
when the shutter slider 96 is returned back to a
pPredetermined position on the side of the pﬁlley 84
from the side of the pulley 80. A toner cartridge
detection switch SW5 is disposed on the rear wall 28
of the toner cartridge-holding means 14. '
The toner cartridge-holding means 14 is
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equipped with a switch-holding case 220 for holding a
toner cartridge mount detection switch that will. be
described later at a loﬁer portion on the inside of
the upright side wall 32. 1In the illustrated
embodiﬁent as shown in Fig. 5, the switch-holding
case 220 has three set positions.222,.224 and 226, so
that the toner cartridge mount detection switch SW6
can be disposed at a different position depending
upon. a region where the device will be used. .The
toner cartridge mount detection switch SW6 is
disposed at one of these set positions depending upon
a region where the device will be used. In the
illustrated émbodiment,.the toner cartridge mount
detection switch SW6 is disposed at the set position
222. In the switch-holding case 220 are formed open
grooves 232, 234 and 236 that permit the passage of
an dperation piece that will be described later in
order to open or close the toner cartridge mount
detection switch SW6. - '

' The toner cartridge 16 will now be
described with reference to Figs. 6 to 9 as well as
Fig. 1. The illustrated toner cartridge 16 is '
equipped with a plastic container 100 which as a
whole is made of a single unit or by joining two or
more componenté together, and a base unit 102
attached to the lower end of the plastic container
100. Fig. 6(a) is a perspective view of when the

‘plastic container 100 and the base unit 102 in a

disassembled state are viewed from the bottom, and
Fig. 6(b) is a perspective view of when the toner
cartridge 16 made up of the plastic container 100 and

‘the base unit 102 is an assembled state is viewed

from the bottom. The container 100 constituting the
toner cartridge 16 has a box-like main portion 104

" which contains the toner T. The upper half of the
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main portion 104 is of a rectangular paraIlelopiped
shape, and the loﬁer half portion thereof has a
truncated pyramidal portion and a relatively small
rectangular ﬁarallelopipéd portion continuocus
thereto. In other words, in the lower half of the
main portion 104, the four side walls downwardly '
extend with inward’incliﬂation and then downwardly

‘extend substantially vertically. Two toner discharge

openings 108a and 108b are formed side by side in the
direction of width (in a direction perpendicular to
the surface of the paper in Flg. 6 or in a dlrectlon
of from the lower left to the upper right) in the.
lower wall 106 of the main portion 104. The toner
discharge openings 108a and 108b may have a
rectangular shape. As will be easily comprehended
with reference to Fig. 7, the lower wall 106 has a
front extended portion 110 and a rear extended
portion 112 that extend forwardly and rearwardly; As
shown in Fig. 6, furthermore, the lower wall 106 has
side extended portions 114 and 116, and engaging
pawls'lls and 117 are formed at the réar ends

- therecf. The container 100 further has an

intermediate wall 119 that extends in the direction
of width over the rear extended portion 112 that
constitutes the lower wall 106. As clearly shown in
Fig. 6, melt-adhesion protrusions 118a and 118b are
formed in the lower wall 106 to surround the toner
discharge openings 108a and 108b. Both side portions
of the melt-adhesion protrusions 118a and 118b extend
straight, but the front portions and the rear
portions extend forwardly and backwardly in a tilted
manner from both sides thereof toward the center in
the direction of width to protrude forward and
backward in a triangular shape. When the toner
cartridge 16 is mounted on a predetermined position
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of the toner cartridge—hdlding means 14, the toner
discharge .openings 108a and 108b are faced to the
toner4receiving 6pening 34 formed in the bottom wall
26. The toner-receiving opening 34 formed in the
bottom wall 26 is larger than the toner discharge
openings 108a and 108b and, hence, the lower wall 106
of thé container 100 defines a space S relative to
the inner side of the press-contact portion that
comes into contact with the sealing member 36 fitted
along the peripheral edge of the toner-receiving
opening 34, i.e., defines a space S between the toner

~ ‘discharge openings 108a and 108b.

. With reference to Figs. 6 and 7, on both
sides at the lower end of the rear wall of the

plastic container 100 are formed upright walls 120

and 122 that connect to the side extended portions
114 and 116. On the upright walls 120 and 122 on
both sides is rotatably mounted a ﬁake—up shaft 124
that constitutes the take-up means over the rear
extended portion 112 of the lower wall .106. The
take-up shaft 124 extends in the direction of width
along the toner discharge openings 108a and 108b, and
its one end outwardly protrudes penetrating througb
the side upright wall 122 and has a geaf 126 fitted
thereto. As will be described later, .the gear 126
constitutes an input-means that is d:ivably coupled
to the gear 42 disposed in the toner cartridge-
holding means 14.

The toner cartridge 16 is further equipped
with se&ling tapes 128a and 128b arranged in relation
to the toner discharge openings 108a and 108b. The
sealing tapes 128a and 128b are arranged inside the
press-contact portion.that comes into contact with
the sealing member 36, i.e., arranged inside the
space S. The sealing tapes 128a and 128b are made of
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a suitable plastic film. The sealing tapes 128a and
128b are fitted at the ends on one side to the rear
extended portion 112, extend forward along the lower
wall 106, and reach the front extended portion 110
covering the toner discharge openings 108a and 108b.
The sealing tapes-128a.and 128b extending along the
lower wall 148 and covering the toner discharge
openings 108a and 108b, are stuck to the lower wall
106 in a manner that they can be peeled._ The

"sticking is favorably accomplished in a manner in a

manner that it can be peeled by heat melt-adhering
the sealing tapes 128a and 128b onto the melt-
adhesion protrusions 118a and 118b that are formed on
the oufer surface of the lower wall 106. The segling
tapes 128a and 128b are folded back at the front side
(left side in Fig. 7) of the toner diScharge openings
108a and 108b to extend fearwardly, pass along the
back of the rear extended portion 112, and are
coupled at the edgeé on the other side to a take-up
shaft 124 that constitutes the take-up means.

With reference to Figs. 6 and 7, the toner
cartridge.ls is equipped with a shutter member 130
which comprises a shutter sheet 132 and an engaging

- member 134 attached to the tip of the shutter sheet

132. The shutter sheet 132 is made of 'a suitable
pPlastic film having rigidity greater than that of the
sealing tapes 128a and 128b, and has a width which is
large enough for covering the toner discharge
openingsIIOSa and 108b. The engaging member 134 is
made of a plastic material having rigidity; has a

" length longer than the width of the shutter sheet

132, and is melt-adhered to the tip of the shutter
sheet 132 with its both ends that outwardly protrude.
The thus constituted shutter member 130 has the
engaging member 134 that is disposed on the outside ’
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(left side in Fig. 7) of the portion presé-contacted
to the sealing member 36 and on the rear side (right

' side in Fig. 7) of the shutter sliders 96 and 98

under the front extended portion 110 of the plastic
container 100, and has its other end that is upwardly-
extended passing by the front end of the front
extended portion 110 and is anchored. .

As shown in Figs. 6 and 7, a base unit 102
that is fitted to the lower end of thé piastic
container 100 is made of a plastic material, has a
front wall 140, a rear wall 142, side walls 144, 146,
and a bottom wall 148,'and hés an opening 156 that is
formed in the bottom wall 148 ana that is larger than
the toner discharge 6penings 108a and 108b. The base
unit 102 is fitted to the lower end of the'plastic
contéiner 100 and is asseﬁbled together with the
container 100. The rear wall 142'defining the rear
edge of the opening 156 of the'base unit 102 has a
flange 158 that is formed in the direction of width
being opposed to the rear end of the rear extended
portion 112 of the plastic container 100, and has a
wiping sponge 160 fitted to the front surface
thereof. Here, the rear wall 142 of the base unit
102, flange 158 and wiping sponge 160 constitute a

closed space 161 over the lower wall in cooperation

. with the rear extended portion 112 constituting the

lower wall 106 of the container 100, intermediate
wall 119 and upright walls 120, 122 on both sides,
and a take-up portion of the take-up shaft 124 is
disposed in this'ciosed space 161. A front portion-
150 of the bottom wall 148 supports the engaging
member 134 of the shutter member 130, and both side
portions 152 and 154 of the bottom wall 148 work to
guide the engaginé member 134 when the shutter member
130 is moved. Moreover, elongated guide holes 162
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and 163 that extends from the front wall 140 up to

the rear wall 142 are formed in both side portions

152 and 154 constituting the bottom wall 148. This
permits the shutter sliders 96 and 98 to move. An
elongated hole 164 is formed in one side wall 146
that constitutes the base unit 102, and the take-up.

- shaft 124 is fitted thereto.

The base unit 102 has cam grooves 170a and
170b with which will engage the hoist pins 60 and 62

-attached to the hoist gears 56 and 58 that constitute

the hoist means 50 on the side walls 144 and 146. As
for the cam groove 170a, Fig. 1 is referred to. The
cam grooves 170a and 170b have inlet/exit poftions

172a and 172b that perpendicularly extend. from the

lower ends and moving portions 174a and 174b that are

. continuous to the upper ends of the inlet/exit

portions 172a and 172b and extend nearly in the
horizontal direction. The moving portions 174a and
174b are defined by upper walls 175a and 175b, first
lower walls 176a and 176b, and second lower walls
177a and 177b. The side wall 146 in which the cam
groove 170b of the base portion 102 is formed has an .
operation piece 180 formed at a position
corresponding to the toner cartridge mount detection
switch SW6 that is disposed at the set position 222
of the switch—holding case 220 of the toner
cartridge-holding means 14. Like the posifion of the
toner cartridge mount detection switch SW6, the
operating piece 180 is disposed at a position that
cérresponds to the set position 222, 224 or 226
depending upon the region where the device will be
used. In the illustrated embodiment, the operation _
pPiece 180 is formed at a positiqn that corresponds to

- the set position 222.

As seen from Figs. 8 and 9, the toner
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cartridge 16 is equipped with a toner solidifiéation—
prevention means 200 that is drivably coupled to-the
take-up shaft 124. The toner solidification-
prevention means 200 has a rotary shaft 202 at a
lower central portion of the container 100
constituting the toner cartridge 16, the rotary shaft
202 being arranged in parallél with the take-up shaft
124 and penetrating through the container. The
rotary shaft 202 is provided with a stirrer member

- 204 that is alternatingly formed in a bent shape so
'as to stir the toner contained in the container 100.

In the illustrated embodiment, the rotary shaft 202
and the stirrer member 204 -are formed és a unitary
structure and are made of a plastic material. To an
end of the rotary shaft 202 is fitted a driven
toothed pulley 206. A driving toothed pulley 208 is
fitted to an end of the take-up shaft 124 on the side .
opposite to the end to where the gear 126_is
attached, a toothed belt 210 is wrapped round the
driving toothed pulley 208 and the driven toothed
pulley 206, and the driving force for rotating the
take-up shaft 124 is transmitted to the rotary shaft
202 to which the stirrer member 204 is attached, via
driving toothed pulley 208, toothed belt 210 and
driven toothed pulley 206.

’ The  thus constituted toner cartridge 16 is

‘mounted on the toner cartridge—hqlding means 14. The

mounting operation will now be described with
reference to Figs. 10 to 12. First, the toner
cartridge 16 is inserted in the toner cartridge-
holding means 14 from the upper direction. At the
mounting position shown in Fig. 10, the hoist pins
60(62) attached to the hoist gears 56(58) are fitted
to the inlet/exit portions 172a(l172b) of the cam
grooves 170a(170b) formed in the ?ase unit 102, and
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- the upper walls 175a(175b) of the cam groéves

170a(170b) come into contact with ‘the hoist pins-
60(62) to limit the insertion therebf. When the
motor M2 is driven in this state, the hoist gears
56(58) are rotated in the direction of arrow A as
shown in Fig. 11, and the hoist pins 60 and 62 turn
maintaining an engagement with the first lower walls
176a(174b) of the cam grooves 170a and 170b, causing
the toner cartridge 16 to move downwards. As the
hoist gears 56(58) further rotate in the direction of
arrow A and the hoist pins 60(62) reach the lowest
point, the hoist'pins'GO(GZ) pass thtough the
inlet/exit portions 172a(172b) of the cam grooves
170a(170b), come into engagement with the second
1ower walls 177a(177b) causing the toner cartridge 16

- to descend down to.,the lowest point that is shown in
Fig. ;@ll In this state, the hoist pins 60(62) force

the toner cartridge 16 downwards and pushes the
bottom wall 106 of the container 100 onto the sealing
member 36 arranged on the bottom wall 26 of the toner'
cartrldge-holdlng means 14. Thus, the toner
cartridge 16 is held at the-mount;hg position shown
in Fig. 12 very reliably and elastically. 1In the
state where the toner cartridge 16 is mounted on the
pPredetermined position of the toner cartridge—holdinq
means 14, the operation piece 180 is fitted to an
open groove 232 of the sﬁitch?holding case 220 and
acts upon the toner cartridge mount detection switch

"SW6 to close the circuit.

Described below with reference to Figs. 1%

’ to 16 is how to take up the sealing tapes 128a and

128b fitted to the toner cartridge 16 that is mounted '
on the toner cartridge-holding means 14. In a state
where the toner cartridge 16 is mounted on the toner

. cartridge~holding means 14 as shown in Fig. 14, the
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gear 126 attached to the take-up shaft 124 is brought
into engagement with the gear 42 disposed in the
toner cartridge-holding means 14. When the electric
motor M1l constituting the sealing tape take-up means
is driven in this-state, the take-up shaft 124 is
rotated via transmission means 43, gear 42 and gear
126, and the sealing tapes 128a and 128b are taken
up. Therefore, the sealing tapes 128a and 128b are
taken ﬁp starting from the state where the toner
discharge openings 108a and 108b are covered as shown
in Fig. 14 through the state shown in Fig. 15 up to
the. state where the toner discharge openings 150a and
150b are'fully opened as shown in Fig. 16. As the
toner discharge openings ;SOa and 150b are opened as
described above, the toner T contained in the
container 100 is downwardly discharged through the
toner discharge openings 150a, 150b and the tonér—

' recéiving opening 34, and is fed into the toner

conveying unit 6. Here, the sealing tapes 128a and
128b taken up by the take-up shaft 124 are
accommodated in the closea space 161. When the toner
cartridge 16 is taken out from the toner cartridge-
holding means 14, therefore, the toner adhered to the
sealing tapes 128a and 128b does not scatter and ‘does
not contaminate the surrounding. Moreover, thé
sealing tapes 128a and 128b covering the toner
discharge openings 108a and 108b are disposed inside
the portion that comes into pressed contact with the
sealing member 36, i.e., disposed within the space S.
Therefore, the sealing tapes 128a and 128b do not
come inﬁo contact with the sealing member 36 during
being taken up by the take-up shaft 124.

Accordingly, the sealing member.36 is not
contaminated with the toner, and elastic property and
sealing function are not degraded that would be
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~caused by the toner that has infiltrated into the

sealing member 36. _ )
Described below with reference to Figs.llz,_

13 and 17 to 19 is the operation for replacing the

toner cartridge 16 with a hew one after the toner T

in the container 100 of the toner[cartridge 16 is all

consumed. The electrid motor M2 is driven starting
from the mounting state of Fig. 12, the hoist gears
56(58) are rotated iﬁ the direction of arrow A, and
the hoist pins 60(62) arrive at a position shown in
Fig. 13 that is turned by about 30° from a
predetermined mounting position which the lowermost
position and, at this moment, the electric motor M2
is stopped. Then, the hoist pins 60(62) come into
engagement with the upper walls 175a and 175b of the
cam grooves 170a and 170b, -and cause the toner
cartridge 16 to be moved to a position which is

_elevated by about 5 mm from the mounting position.

When the electric motor M3 of the shutter-moving
meaﬁs is driven forward in this state, the pulleys
80(82) are rotated in the direction of arrow C in
Fig. 17 via power transmission mechanism 78, gear 76
and drive shaft 74, whereby the timing belts 92(94)

~are driven in the direction of arrow D. As the

timing belts 92(94) are moved in the direction of
arrow D, the shutter sliders 96(98) mounted thereon
are moved in the direction of arrow D from the
positions shown in Fig. 17. Due to this movement,
the shutter_sliders 96(98) engage with both ends of
the engaging members 134 of the shutter member ;30,
draw out the shutter member 130, and move the
engaging member 134 up to predetermined positions on
the side of the pulley 80 and on the side of the .
pulley 84, as shown in Fig. 18. At these positions,
both ends of thé engaging member 134 come into
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engagement with engaging pawls 115 and 117 formed at
side extended portiéns_llé and 116 thaﬁ constitute
the lower wall of the container 100. As the shutter
member 130 is thus drawn out, the toner discharge
openings 150a and 150b are covered by a shutter sheet
132 of the shutter member 130. Then, the electric
motor M3 is driven in the revefse direction to rotate
the pulleys 80(82) in the direction of arrow E shown
in Fig. 18 and to move the timing belts 92(94) in the
direction of arrow F. Accordingly, the shutter
sliders 96(98) are returned back.to the predetermined

_positions on the side of thefpulleys 84(86) as shown

in Fig. 19. In this state, the electric motor M2 is
drivéﬁ to rotate the hoist gears 56(58) in the
direction of arrow A. Then, the hoist pins 60(62)
rotate upon coming into engagement with the upper
walls 175a(173b) of the cam grooves 170a(170b),
whereby the toner cartridge 16 is moved upwards to
establish the.state.of mounting that is shown-in Fig.
10. Thus, the toner cartridge 16 in which the toner
has been consumed is pulled up and is easily taken
out from the toner cartridge-holding means 14. In
the depleted toner cartridge 16 taken out from the
toner cartridge-holding means 14, the toner discharge
openings 108a and 108b formed in the lower wall 148
of the container 100 are closed by the shutter member
130 and, hence, the toner T that may have been
remaining in small amounts in the container 100 does
not scatter around.

The toner conveying unit 6 will now be
described with reference to Figs. 2, 20 and 21. The.
tdner conveying unit 6 that is illustrated is
equipped with a housing 300. The housing 300 that
can be made of a suitable plastic material has a

. mounting portion 302 formed in an upper surface at
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the upstream end théreof so that the foner_cartridgé-
holding means 14 can be mounted thereon, and has a
toner delivery opening 304 formed in a lower surface
at the downstream end thereof. If described in
further detail, on the upper surface at the upstream
end (right end portion) of the housing 300 is formed
an upstream—side upper wall 306 that extends
substantially horizontally. In the upper wall 306 is

.formed an opening 308 that extends in the direction

of width (direction perpendicular to the surface of
the paper in Fig. 2). A pair of support walls 310
and 312 are formed, upwardly extending substantially
vertically, on both sides of the upper wall 306.

The toner cartridge-holding means 14 is mounted on
the mounting portion 302 defined by the upper wall
306 and a pair of support walls 310 and 312.

The lower wall of the housing 300 is
downwardly tilted in a direction to gradﬁally
approach on both sides of the toner delivery opening
304 that is formed in the lower surface at the
downstream end of the housing 300 of the toner
conveying unit 6, thefeby to define a delivery
portion 314 of an inverted trapezoidal shape in cross
section. A toner delivery means 316 is'disposed in

- the delivery portion 314. The toner delivery means

316 in the illustrated embodiment is constituted by a
delivery roller 318 that extends in the direction of
width (directidn_perpendicular to the surface of the
pPaper in Fig. 2). 1If described with feference to
Figs. 2 and 20, the delivery roller 318 that can be
made'of a sponge has a rotary shaft 320 that extends
in the direction of width substantially horizontally,
the rotary shaft 320 being rotatably supported

. between a front wall 322 and a rear wall 324 of the

housing 300. As will be described later, the
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delivery roller 318 is selectively rotated in a
direction indicated by arrow 326, and the toner T is
sent to the developing unit 4 through the toner

‘delivery opening 304 in the housing 300.

A toner conveying means which is generaily
designated at 328 is disposed in the housing 300 of’

‘the toner conveying unit 6 to convey the toner T

discharged at the upstream end of the housing 300
from the toner cartridge 16 to the toner delivery
means 316. The toner conveying means 328 in the
illustrated embodiment includes two upstream-side
tonér conveying means 330 and 332 as well as two
downstream-side toner conveying means 334 and 336.
In the lower wall of the housing 300 formed are four
arcuate portions 338, 340, 342 and 344 that
downwardly swell corresponding to the upstream-side
toner conveying means 330, 332 and the downstream-
side toner conveying means 334, 336. If further
described with reference to Figs. 2 and 20, the
upstream-side toner conveying means 330, 332 and the '
downstream-side toner conveying means 334, 336
include rotary shaft members 346, 348, 350 and 352
that are rotatably supported between the frént wall
322 and the rear wall 324 of the housing 300. Rotary

- members 354, 356, 358 and 360 are fixed to the rotary

shaft members 346, 348, 350 and 352 that extend
substantially horizontally. Referring to Fig. 20,
the rotary member 360 has coupling portions 362 that

‘extend in the radial direction from both ends of the

rotary shaft member 352 and a conveying rod 364 that
extends between the coupling portions 362
substantially in parallel with the rotary shaft
member 352 (i.e., extends substantially
horizontally). .Similarly, other rotary members 354,
356 and 358 have coupling portions extending in the
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radial direction from both ends of the rotary shaft
members 346, 348 and 350 and conveying rods that
extend between the coupling portions substantially in
parallel with the rotary shaft members 346, 348 and
350. The rotary members 354, 356 358 and 360 are
dlsposed with their phases deviated from each other_
as shown in the Fig. 2. As will be described later,
the upstream-side toner conveying means 330, 332 and
the downstream-side toner conveying means 334, 336
are selectively rotated in the direction indicated by
arrow 366. The conveying rods of the rotary members
354, 356, 358 and 360 are moved along the arcuate
portions 338 340, 342 and 344 in the lower wall of
the housing 300 to move the toner T in the housing
300 from the right toward the left in Fig. 2. The
downstream-side toner conveylng means 336 is further

"provided with an auxlllary rotary member 368. The
-auxlllary rotary member 368 has coupling portions 370

that extend in the radlal direction from the rotary
shaft member 352 on the inside of the coupling
portions 362 of the rotary member 360 in the
direction of width (axial direction), and an
auxiliary rod 372 that extends between the coupling
portions 370 in pérallel with the conveying rod 364
of the rotary member 360 on the inside in the radial

‘direction thereof. As will be clearly understood

from Fig. 2, the auxiliary rotary mgmber 368 is fixed
to the common rotary shaft member 352 being displaced
by a'predetermined aﬁgle.which may be about 50
degrees in the direction of rotation indicated by
arrow 366 with respect to the rotary member 360.
Therefore, the auxiliéry rotary member 368 is rotated
together with the rotary member 360 in the direction
indicated by arrow 366. '
Wlth reference to Figs. 2, 20 and 21, on
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the outer surface (back side) of the_rear wall 324 of
the housing 300 are disposed two drive means, i.e.,

an electric motor M4 that cénstitutes the upstream-
side drive means and an electric motor M5 that

‘constitutes the downstream-side drive means. .An

output gear 374 is attached to the output shaft of
the electric motor M4. Rotary shaft members 346 and
348 of the upstream—éide toner conveying means 330
and 332 rearwardly protrude penetratihg through the
rear wall 324, and input gears 376 and 378 are
secured to the protruded ends thereof. As clearly
shown in Fig. 21, the output gear 374 is engaged with
the input gears 376 and 378. When tﬂe electric motor
M4 is energized, the upstream-side toner conveying

" means 330 and 332 are_rotated in a direction

indicated by arrow 366. Similarly, an output gear

380 is attached to the output shaft of the electric

motor MS5. The rotary shaft members 350 and 352 of
the downstream-side toner conveying means 334 and 336
are rearwardly protruded penetrating through the rear
wall 324, and input gears 382 and 384 are secured to
the protruded ends. Further, the rotary shaft 320 of
the toner'delivefy means 316 rearwardly protrudes
penetrating through the rear wall 324, and an input
gear 386 is attached to the protruded end thereof.
The output gear 380 of the electric motor M5
constituting the downstream-side drive means is
engaged with the input gears 382 and 384. Besides,
the input gear 384 is ehgaged with the input gear 386
via a transmission gear 388. Then, as the électric
motor M5 is energized, the downstream-side toner
conveying means 334 and 336 are rotated in the
direction indicated by arrow 366, and the_foner
delivery means 316 is fotated, too, in the direction
indicated by arrow 366.
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As shown in Figs. 2 and 20, the toper_
conveying unit 6 is further provided with a toner.
amount detection means 390 for detecting the amount

of the toner'present in the downstream portion of the

housing 300. The toner amount detection means 390 in
the illustrated embodiment includes a swing plate
392. A support shaft 394 is fitted between the front
wall 322 and the rear wall 324 of the housing 300.
Upright mounting pieces 396 are formed on both sides

-of the base end of the swing plate 392-as a unitary

Structure, and a support shaft 394 is inSerted in the
mounting pieces 396, so that the swing plate 392 is
swingably fitted at the front end of the support
shaft 394. A permanent magnet 398 is ét;aéhed to the
front end of the swing plate 392 (portion adjacent to

~the front wall of the housing 300). Furthermore, a

reed switch SW7 is fastened to a predetermined
position on the outer surface (front surface) of the
front wall 322 of the housing 300 to constitute a
detector that detects the permanent magnet 398 of the
swing plate 392. . :

| When the toner T is present in sufficient
amounts in the downstream portion of the housing 300
as shown in Fig. 2, the free end of the swing plate
392 comes into contact with the upper surface of the
toner T; i.e., the swing plate 392 is maintained at a
relatively high position, and thé reed switch SW7
never detects the permanent magnet 398. As the
amount of the toner T decreases in the downstream
portion of the housing 300, .the swing pléte 392 turns
in the counterclockwise direction in response
thereto, and the reed switch SW/7 detects the
permanent magnet 398. The swing plate 392 descends
with the decrease in the amount of the toner T in the
downstream poftion of the housing 300, and -then
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protrudes into the loci of revolution of the
conveying rod 364 of the rotary member 360 and of. the
auxiliary rod 372 of the auxiliary rotary member 368
in the downstream-side toner conveying means 336.
Therefore, as the downstream-side toner Eonvéying
means 336 is rotated in the direction indicated by
arrow 366, the auxiliary rod 372 of the auxiliary
rotary member 368, first, acts on the swing plate 392
to turn it in the counterclockwise direction so that
it is raised and then, the conveying rod 368 of the
rotary member 360 acts on the swing plate 382 to
further turn it in the cognter;lockwise direction so

" that it is raised. Then, when the rotary member 360

no longer acts thereupon, the swing plate 392 turns
in the cloékwise direction due to its own weight and
is lowered down- -to a illustrated position, i.e., to a
position where the reed switch SW7 detects the
permahent_magnet 398. Therefore, as the amount of
the toner T becomes smaller than a'predeterminéd
value in the downstream portion of the housing 300,
the reed switch'SW7'periodically_detects the
permaneht magnet 398 while the downstreaméside toner
conveying means 336 is rotated in the direction
indicated:by arrow 366. In response to the operétion
of the downstream-s;de toner conveylng means 336 the
swing plate 392 rec1procat1ngly swings in the
counterclockwise direction and in the clockwise
direction, preventing very reliably the defective
swing of the swing plate 392 that may result, for

'examplé, from the blocking of the toner T between the

mounting piece 396 of the swing plate 392 and the-
support shaft 394. Even when the toner T exists in
sufficient amounts in the downstream portion of the
housing 300, the upper surface of the toner T

periodically moves up and down to some extent as the



10

15

20

25

30

35

- 37 -

downstream-side toner conveying means 336 is rotated
in the direction indioated by arrow 366. Therefore,
the swing plate 392.reciprocatingly swings to some_
extent, and is reliably prevented from occurrence of
incomplete swinging. _ ' o

The developing unit 4 shown in Fig. 2 is
equipped with a developing housing 402. The
developing housing 402 has a developing opening 404
formed in the left side surface thereof and a toner-
receiving opening 406 fofmed at a right end in the
upper surface thereof. In the developing housing 402
are disposed a magnetic brush mechanism 408 and
stirrer mechanisms 410 and 412. The developing

. housing 402 contains a developing agent 414 which'

comprises a toner and carriers. The stirrer
mechanisms 410 and 412 constituted by rotary stirrer
members that are rotated in the directions indicated
by arrows 416 and 418, work to stir the developing '
agent 414 in the developing housing 402 to
frictionally charge the toner into a predetermined
polarity. The magnetic brush mechanism 408 is
constituted by a sleeve member 420 that is rotated in
a direction indicated by arrow 418 and a stationary
permanent magnet 422 disposed in the sleeve member

420. The developing agent 414 is magnetically held

on the peripheral surface of the sleeve member 420
and is conveyed to a developing zone 424 where the
toner is applied to electrostatic latent image formed
on a photosensitive material that is disposed on the -
peripheral surface of the rotary drum 12. The toner
in the developing agent 414 is consumed as the
developing is executed, and the toner is supplied
into the developing housing 402 from the toner
conveying unit 6 as the toner is_consumed. In order
to detect the amount of consumption of toner in the
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developing agent 414, ﬁhe toner concentration

detection means 430 is disposed on the'developing.
housing 402 near.the magnetic brush mechanism 408..
The toner concentration detection means 430 can be

constituted by a widely known perméability sensor.

By measuring the magnetic permeability of the
developing agent 414 in the developing housing 402, .
the toner concentration in the developing agent 414
is detected, and the detection signal ‘is sent to a
control means that will be described later.

A The electrostatic latent image-developing-
device according to the illustrated embodiment is
equipped with a control means 440 that is shown in
Fig. 22 to control the operations of an electric
motor Ml that constitutes the sealing tape take-up
means, an electric motor M2 that constitutes the
hoist means, an electric motor M3 that constitutes

-the shutter-moving means,'an electric motor M4'that

constitutes the upstream-side drive means and an
electric motor M5 that conétitutes the downstream-
side drive means. The control means 440 is
constituted by a microcomputer equipped with a
central processing unit 441 that executes the
processing according to a contrpl'program, a storage
means 444 having a ROM 442 for storing a control
Program and a control map and a RAM 443 for storing ,-
the operated results, a timer 445, and an
input/output interfaée 446. The control means 440
receives signals from the‘hoist pin position
detection switches SW1l and SW2, first and second
slider position detection switches SW3 and Sw4, toner
cartridge detection switch SW5, reed switch SW7,
toner concentration détection means 430, toner
cartridge mount switch SW8 which is an instruction
means disposed on an operation board that is not
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shown, toner cartridgee take-out switch SW9, copy

switch SW1l0 and like =witches, and sends to a drive
circuit 450 the contr—=l signals for cont':rolling the
operations of the ele=—tric motors Ml, M2, M3, M4 and
M5. The drive circui-t 450 supplies electric power to
the electric motors M—l, M2, M3, M4 and M5 based upon
the control signals f=om the control means 440. 1In
the embodiment shown =in Fig. 22, the toner cartridge

mount detection switc:‘:z SWe is ir;serted in an electric -

circuit that supplies electric power from the drive
circuit 450 to the el=ctric motors M4 and M5. In an

.embodiment shov)n in FZg. 23, the toner cartridge

mount detection switcIn SW6 is inserted in an electric
circuit that supplies electric power from the drive
circuit 450 to the electric motor M.

Operation o= the electrostatic latent
imé.ge—developing device controlled by the above-
mentioned control mears 440 will now be described
with reference also to a flow chart of Fig. 24.

The toner cartridge 16 can be mounted in
the toner cartri‘dge-holding means 14 in a manner as
described below. First, the toner cartridge 16 is
inserted in the toner cartridge-holding means 14 from
the -uppef direction tc be in a state as shown in Fig.
10. The operator, then, turns the toner cartridge
mount switch SW8 on, =o that the control means 440
starts operating. ReZerring to Fig. 24, the control
means 440 checks whetlrer the toner cartridge mount
switch SW8 is turned cn or not (step S1). When the
toner cartridge mount switch SW8 is turned on, “the
control means 440 make:s sure whether the toner
cartridge detection sw'itch' SW5 is turned on or not
{step SZI). This is tc prevent the electric motor M2
of the hoist means frcm operating in a state where no
toner cartridge 16 is Znserted in the toner '
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cartridge-holding means;14; When the toner cartridge
detection switch SW5 is on in the step S2, it means'
that the toner cartridge 16 has been inserted in the
toner cartridge-holding means 14. The control means
440 drives the électric motor M2 of the hoist means
at a step S3. As the electric motor M2 is driven,
the hoist. pins 60(62) rotate upon engagement with the
first and second lower walls 176a(l176b) and
177a(177b) of the cam grooves 170a(l70b), causing the
tdner cartridge 16 to move downwards. As the hoist
pins 60(62) arrive at the lowest positidn; the hoist
Pin position detection switch SWl is turned on, and
the control means 440 checks whether the hoist pin
position detection switch SWl1 is turned on or not
(step S4). When the hoist pin position detection
switch SW1 is not turned on, the electric motor M2 of
the hoist means is continuously driven. When the
hoist pin poéition detection switch SW1l is turned on,

- it means that the toner'cartridge 16 is brought to

the predetermined mounting position, and the electric.
motor M2 of the hoist means is no longer driven (step
S5). When'the toner cartridge 16 is brought to the
predetermined mounting position, the'control'means
440 drives thé electric motor Ml that constitutes the
sealing tape také—up means (step S6) and sets a timer
185 to Tl (step S7). With the electric motor Ml
being driven, the take-up shaft 124 is rotated via

'transmission means 43, gear 42 and gear 126, and the

sealing tapes 128a and 128b are taken up. After the -
electric moter Ml is driven, the control means 440
checks whether the time T passed from the start of
the driving has'reached the above-set time Tl or not
(step S8). When the time T has not reached the set
time Tl, the electric motor Ml is continuously driven
and when the time T has reached the set time T1l, the
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electric motor M1 is stobped_(step S9). Therefore,
the time Tl has been so set as will be long enough
for taking up the sealing tapes 128a and 128b. When
the sealing tapes 128a(128b) are completely taken up
by the take-up shaft 124 as shown in Fig. 16 and the
toner discharge opénings 108a(108b) are opened, the
toner T contained in the container 100 is downwardly
discharged through the toner discharge openings

_150a(150b) and the toner-receiving opening 34, and is

fed into the toner conveying unit 6. 1In the
embodiment shown in Fig. 23, when the toner cartridge,
16 is brought to.the predetermined mounting position
and the toner cartridge-holding means 14 and the
region where the toner cartridge 16 will be used are
in agreement, the toner cartridge mount detection

- switch SW6 is closed by the operation piece 180 as

described above, and the electric power is supplied
to the electric motor M1 based upon a control signal
from the control device 440 to drive it. When the

toner cartridge-hclding means 14 and the region where

. the toner cartridge 16 will be used are not in

agreement, however, the toner cartridge mount
detection switch SW6 and the operation piece 180 do
not correspond to each other, and the toner cartridge
mount detection switch SW6 is not closed_by the
operation piece 180 despite the toner cartridge 16 is.
brought to the predetermined mounting position of the
toner cartridge-holaing means 14. Accordingly, the
supply of electric power to the electric motor M1 is
interrupted and the electric motor Ml is not driven
despite the control signal is output from the control
device 440 to the drive circuit 450; i.e., the
sealing tapes 128a(128b) are not taken up. This
indicates that the toner cartridge be replaced by a

proper one.
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In an image-forming machine equipped with

‘the electrostatic latent image-developing device in

which the toner cartridge 16 is mounted on the toner
cartridge-holding means 14 as described ébove, the
electric motor M1, the electric motor M4 constituting
the upstream-side drive means and the electric motor
M5 constituting the downstream-side drive means are
controlled for their operations as shown in the flow
charts of Figs. 25 and 26. That is, the control
means 440 receives a signal (output voltage) from the
toner concentration detection means 436, detects a
toner concentration V in the developing agent 414,
and stores it in the RAM 443 (step Ql). According -to
this embodiment, the toner concentration detection
means 430 produces an output voltage that increases
with a decrease in the toner-concentration. The
toner concentration V is obtained by, fof example,
reading a signal from the toner concenfration
detection means 430 twelve times for every 16
milliseconds, and an average value thereof is stored
as one time of detection data in the RAM 443. The
toner concentration V is periodically_detected, and
the detection data stored in the RAM 443 is renewed
at all_timeé. The control means 440 checks at a step
Q2 whether the copy switch SW10 for instructing the
copYing operation is turned on or not (step Q2).

Wheh the copy éwitch SW10 is turned on, the pfogram
proceeds to a step Q3 where the latest data related
to the toner concentration V stored in the RAM 443_is
compared with a contrdl level voltage V1 for the
toner concentratidn. When the toner concentration V
in the developing agent 414.is lower tﬁan the control
level voltage V1 (when the toner concentration is
more dense than the control level), the program
re;urns back to the step Q2 and Qhen thé_toner
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concentration V in thé developing agent 414 is highér
than the control level voltage V1, the program '
proceeds to a step Q4 where it is judged whether the
toner concentration V is not larger than the control
level voltage V1 plus 0.1 volt. When the toner
concentration V of the deVeloping agenf 414 is not
larger than the control 19ve1 voltage V1l plus 0.1
volt, the program proceeds to a step Q5 where the
contfol operation of mode 1 is executed. When the
toner concentration V is larger than the control
level voltage V1 plus 0.1 volt, the program proceeds
to a step'Qs'where the control operation of mode 2 is

- executed. When the mode_l is selected and the

program proceeds to the step QS,~thé7electric motor
M3 constituting the upstream-side drive means and the

'_electric motor M4 constituting the downstream-side

drive means are controlled, and the electric motor Ml

- is controlled to rotate the take-up shaft 124,

vwhereby the toner solidification-preventing means 200
drivably coupled to the take-up shaft 124 is actuated
to replenish the toner. Replenishment of the toner
is controlled by, for example, repeating a cycle in
which the electric motors M3, M4 and M1l are driven
(turned on) for 1.5 secohds'and ére stopped (turned
off) for 1.0 second. 1In controlling the toner
replenishment, the control means 440 compares the
latest data related to the toner concentration V with
the control level voltage V1 for the toner
concentration (step Q7). When the toner
concentration V is smaller than the control level
voltage V1, the program proceeds to a step Q8 where
the electric motors M3, M4 and M1 are'stgpped (turned
off) and the timer 445 is set to T2 (e.g., 1.0
second)(step Q9). After the timer 445 is set to T2,
the control means 440 checks whether the passage of
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time T after the above motors are stopped has reached
T2 or not (step Q10). When the passage of time T has
not reached T2, T2 is walted for. When the passage
of time T has reached T2 the program returns back to
the step Q1. When the toner concentration V 1s
larger than the control level voltage V1 in the step
07, the program proceeds to a step Q11 where the
control means 440 checks whether the toner
concentration V is.larger than the control level
veltage V1l plus 0.1 volt or not. When the toner
concentration V is smaller fban the control level
voltage V1 plus 0.1 volt, the program returns back to
the step Q5 where the control operation of the mode 1
is continued. When the toner concentration V is
larger than the control level voltage V1 plus 0.1
volt in the step Qll the control means 440 executes
the operatlons of the step Q16 and the subsequent
steps. When the toner concentration V is larger than
the control level voltage V1 pius_o.l volt in the
step Q4 and the program proceeds ﬁo the step Q6 to
select the mode 2, the electric motors M3, M4 and M1
are controlled to control the operation for .
replenishing the toner. The replenishment of the
toner is controlled by, for example, repeating a
cycle in which the electric motors M3, M4 and Ml are
driven (turned on) for 1.5 seconds and are stopped
(turned.off) for 0.5 seconds. In controlling the
toner replenishment, the control means 440 compares

'~ the latest data related to the toner concentration V

with the control level voltage V1 for the toner
concentration (step Q12). When the toner
concentration V is smaller than the control level
voltage V1, the program proceeds .to a step Q13 where
the electric motors M3, M4 and Ml are stopped (turned
off) and the timer 445 is set to T3 (e.g., 0.5
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1
seconds) (step Ql4). After the timer 445 is set to
I3, the control means 440 checks whether the passage
of time T after the above motors are stopped has
reached T3 or not (step Q15). When the passage of
time T has not reached T3, T3 is waited for. When
the passage of time T has reached T3, the program
returns back to the step Q2. When the toner
concentration V is larger than the control level
voltage V1 in the step Q12, the program proceeds to a
step Q16 where the control means 440 checks whether
the toner concentration V is of an empty
concentration which is larger than the control level
voltage V1 plus 0.2 volts. - When the toner '
concentration V is lower than the control level
voltage V1 plus 0.2 wvolts, thg program feturns back
to the step Q6 where the control operation of the
mode 2 is continued. When the toner concentration V
is larger than the control level voltage V1 plus 0.2
volts in the step Q16; the pfogram proceeds to a step
Q17 where the control means 440 makes an empty
display on an operation boa:d'that is not shown (step
Q17), controls the éperatiqn for reﬁlenishing the
toner at.a step Q18 like 'in the above-mentioned mode
2, and sets the timer 445 to T4 (e.g., 150
seconds) (step 019). After the timer 445 is set to
T4, the control means a% the step Q18 checks whether
the passage of time T after the start of the
operation for controlling the toner replenishment in
the same manner as the above modé 2 has reached T4 or
not (step 020). When T has not reached T4, T4 is
waited for. When T has reached T4, the latest data
related to the toner'concentration V is compared with
the control level voltage V1 for the toner
concentration (step Q21) in order to check whether
thé_toner concentration V has restored to the control
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level voltage V1 or not. When the toner
concentration V has reached the control level voltage
V1, the program proceeds to a step Q22 where the
empty display is turned off and the program returns
back to the step Q1. ‘When the toner concentration V
has not reached the control level voltage V1 at the
step Q21, the control means 440 checks whether the
reed sﬁitch SW7 of the toner amoﬁnt detection means
390 is turned on or not in order to make sure whether
the toner in the toner cartridge 16 is all consumed
or not (step Q23). When fhe reed switch SW7 is not .

- turned on at the step Q23, no toner has been supplled

to the developing unit 4 desplte the toner is
existing in amounts greater than a predetermlned
value in the toner convéying unit 6 or abnormal
condition is occurring in which the toner has been
consumed in an abnormally large amount in the
developing unit 4. 'Therefore, the program proceeds
to a step Q024 where the control means 440 produces an
abnormality alarm on the operation board that is not
shown, and the copying operation .is stopped at a step
025. When the reed switch SW7 has been turned on, it
is so judged that the toner in the toner cartridge 16

. is consumed and the program prbceeds to the step Q25

to stop the copying operation.

Next, described below with reference also
to a flow chart of Fig. 27 is the operation for
taking out the toner cartrldge when the toner T in
the container 100 of the cartridge 16 is all consumed
and it becomes necessary to replace the toner
cartridge 16 by a new one (the necessity for renewal
is detected by, for example, detecting the toner in
the toner conveying unit 6). To take out the toner
cartridge 16 from the toner cartridge-holding means
14, the operator turns the toner cartridge take-out
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switch SW9 on. Then, the operation for taking out
the toner cartridge 16 is started. The coﬁtrol means
440 checks whether the toner cartridge take-out
switch SW9 is turned on or not (step P1l) and makes -
sure whether the toner cartridge detection switch SW5
is turned on or not (step P2), when the toner
cartridge take-out switch SW9 is furned on. This is
to make sure that the toner cartridge 16 has been

. mounted on the toner cartridge-holding means 14.

When the toner cartridge 16 has not been mounted on
the toner cartridge-holding means 14, there is no
need of executing the operation for taking out the

" toner cartridge. When the toner cartridge detection

switch SW5 is turned on at the step P2, this means
that the toner cartridge 16 has begn-mounted'on the
toner cartridge-holding means'l4 and_the'program
pProceeds to a step P3 where the control means 440
drives the'électric'motor M2 of the hoist means. As
fhe electric motor M2 is driven, the hoist gears
56(58) are rotated in the direction ¢f arrow A from
the state shown in Fig. 12, and the hoist pins 60(62)
come into engagement with the upper walls 175a(175b)
of the cam grooves 170a(170b) causing the toner
cartridge 16 to move upwards. Whén'the hoist pins
60(62) of the hoist gears 56(58) arrive at positions
shown in Fig. 13 by being turned by about 30° from

‘the lowest position which is the mounting position

shown in Fig. 12, the second hoist pin position
detection switch SW2 is turned on. After the
electric motor M2 is driven, the control means 440
checks whether the second hoist pin positioh '
detection switéh SW2 is turned on or not (step P4).
When the.Second;hoist pin position detection switch
SW2 is not turned on, the electric motor M2 is
continuously driven. When the second hoist pin
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position detection switch SW2 is turned on, the
electric motor M2 is no longer driven (step P5).
This state is shown in Figs. 13 and 17 where the
toner cartridge 16 is located at a shqtter—moving
position which is elevated by about 5 mm from the
mounting position. " After the electric motor M2 is
brought into a halt, the control means 440 moves the
electric motor M3 of the shutter-moving means in the
forward direction (step P6). As the electric motor
M3 is driven in the forward direction, the pulleys
80(82) rotate in the direction of arrow C in Fig. 17
as described earlier, whereby the timing belts 92(94)

are moved in the direction of arrow D to move the

‘shutter sliders 96(98) in the direction of arrow D.

Due to this movement, the shutter sliders 96(98)_come
into engagement with both ends of the engaging member

134 of the shutter member 130 to draw the shutter 130

and, hence, to move the engaging member 134 up to a
pfedetermined position on the side of the pulley 80
as shown in Fig. 18. As the shutter member 130 is
drawn as described above, the'tonér discharge
openings '150a and 150b are covered by the shutter
sheet 132 of the shutter member 130. The first
slider position detection switch SW3 is turned on
when the shutter slider 96 is moved to the
predetermined position on the side of the pulley 80
shown in Fig. 18. When the.électric motor M3 is
driven in the forward direction at the step P6, the
control means 440 checks whether the first slider

position detection switch SW3 is turned on. or not

(step P7). When the first slider position detection
switch SW3 is not turned 6n, the electric_motor M3 is
continuously driven in the forward direction. When
the first slider position detection switch SW3 is
turned on, the electric motor M3 is driven in +the
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reverse direction (step P8). As the electric motor
M3 is driven in the'réversé'direction, the pulleys
80(82) are rotated in the direction of arrow E in the
state shown in Fig. 18, whereby the shutter sliders
86(98) move in the direction of .arrow F and are
returned back to the predetermined position on the
side of the pulleys 84(86) and at this position, the
second slider position detection switch SW4 is turned
on. After the electric motor M3 is driven in the
reverse direction at the step P8, the control means
440 checks whether the- second slider poSition
detection switch SW4 is turned on or not (step P9).
When the second slider position detection switch SW4
is not turned on, the.eleétric motor M3 is -
continuously driven in the reverse direction. When
the second slider position detection switch SW4 is
turned on, the electric motor M3 is no longer driven
in the reverse direction (step PlO). .Whén'the _
shutter member 130 is thus drawn to cover the toner
discharge openings 150a and 150b and the electric
motor M3 is brought into a halt, the control means
440 drives the electric motor M2 (step P11l). As the
electric motor M2 is driven causing the hoist gears
56 and 58 to further rotate in the direction of arrow
from the state of Fig. 13, the hoist pins 60(62)
rotate upon engagement with the upper walls _
175a(173b) of the cam grooves 170a and 170b causing
the toner cartridge 16_to'move upwards. When the
toner cartridge 16 is moved to the
attaching/detaching position shown in Fig. 10, the
first hoist pin position detection switch SWl is
turned off. When the electric mofor_MZ is driven at
the step P11, the control means 440 checks whether
the first hoist pPin pésition detection switch SWl is
turned on or not (step P12). When the first hoist
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pin position detection éwitch SW1 is not turned on,
the electric motor M2 is continuously driven. When
the first hoist pin position detection switch SW1 is

turned on, the electric motor M2 is no longer driven

(step P13);- Fig. 10 illustrates the state where the
electric motor M2 has not been driven. 1In this

. state, the hoist pins 60(62) are located at positions

corresponding to the inlet/exit portions 172a(172b)
of the cam grooves 170a and 170b, enabling the toner
cartridge 16 to be replaced. As described above, the
hoist means 50, sealing tape take-up means and
shutter-moving means are controlled for.their

 operations by the control means 440. Therefore, the
toner cartridge 14 can be automatically brought to

the mounting position or the attaching/detaching
pdsition by simply closiﬁg the toner cartridge mount
switch SW8 or the toner cartridge take-out switch
SW9. ' '

In thé foregoing were described in detail.
the electrostétic latent image—developing device and
the toner cartridge used therefor constituted
according to preferred embodiments of the present
invention with reference to the accompanying
drawings. It should, however, be noted that_the
present invention is in no way limited to the '
aforementioned embodiments only but can be varied or
modified in a variety of other ways without departiﬁg
from the scope of the invention.
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What we claim is:
1. An electrostatlc latent image-developing
device comprising: '

a toner cartridge equipped with a container
having a toner discharge opening, a toner contained
in said container, and a sealing tape for sealing
said toner discharge opening, and

o a toner cartridge-holding means having a
toner-receiving opening and allowing detachably to
mount said toner cartridge;

said toner discharge opening being
positioned to face said tone;-receiving opening-ﬁhen
said toner cartfidge is mounted on a predetermined
mounting position of said toner cartrldge-holdlng
means; wherein _

said toner cartridge has a shutter member
that is disposéd on one edge side of said toner
discharge opening and is so constituted as to move to
the other edge side across said toner discharge
opéning thereby to cover said tomer discharge
opening;-and
| said toner cartridge-holding means has a
shutter-moving means that moves the front edge of
said shutter member from one edge side to the other
edge side of said toner discharge opening.

2. An electrostatic latent image-developing
device according to claim 1, wherein said toner-
receiﬁing opening is larger than said toner discharge
opening, a sealing member is disposed along the
Peripheral edge of said toner;receiving opening,-said
sealing member is brought into pressed contact with
the lower wall of said container having said toner
dlscharge openlng, and said sealing tape is mounted
on said lower wall on the inside of said press-
contacted portion.
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3. An electrostatic latent image-developing

. device according to claim 2, wherein said shutter

member is disposed on the outside of said press—
contacted portion.

4. An electrostatic latent 1mage—develop1ng
dev1ce according to claim 2, wherein said toner
cartrldge-holdlng means is equipped with a means
which moves said toner cartridge from the mounting
position to a shutter-moving position where said
sealing member is at leasﬁ separaﬁed away from the
iower wall of the container, and séid shutter-moving
means moves said shutter member when said toner _
cartridge is located at said shutter-moving position.
5. ' 'An electrostatic latent image-develpping
device according to claim 1, wherein said toner
cartridge is equipped with a take-up shaft for taking
up saild sealing tape, and a portion of said take-up
shaft for taking up the sealing tape is disposed in

closed space that is formed over the lower surface of

said container.

6. An electrostatic latent image-developing
device according to claim 1, wherein said shutter
member is constituted by a flexible shutter sheet and
a rigid engaging member attached to the front edge of
said shutter sheet, and said shutter-moving means,
upon engagement with said engaging member, moves the
front edge of fhe shutter sheet from one edge side of
said toner discharge opening to the other edge side
thereof.

7. An,electrostatic latent image-developing
device according to claim 6, wherein the shutter-
moving means has two shutter sliders that engage with
said engaging members of said éhutter members that
are disposed by both sidés of said toner-receiving
opening so as to move along the edges of said téner-



10

15

20

25

30

35

1
* c L M S *

I

- §3 -
réceiving opening, as well as a means that moves said
shutter sliders along the edges of said toner-
receiving opening. .

8. . An electrostatic latent image-developing

device comprising:

a toner cartridge equipped with a container
having a toner discharge opening, a toner contained
in said container, and a sealing tape for sealing
said toner discharge opening; )

, a toner cartridge-holding means having a
toner-receiving opening ahd allowing detachably to
mount said toner cartridge; . _

a shutter member that is disposed on one -
edge side of said toner discharge opening of said
toner cartridge and is so Eonstituted as to move to
the other edge side across said toner discharge
opening thereby to cover said toner dischérge
opening; '

a toner cartridge hoist means which moves
said toner cartridge to an attaching/detaching
position and to a predetermined mounting position;

' a sealing tape take-up means for taking up-

said sealing tape; '
- a shutter-moving means that moves the front

edge of said shutter member from one edge side to the

other edge side of said toner discharge opening;

an instruction means for outputting a
signal for attaching or detaching said toner
cartridge; and ,

' a control means for controlling the _
operations of said toner cartridge'hoist means; said
sealing tape take-up means and said shutter-moving
means based upon a éignal from said.instqpction .
means; . '

wherein said‘control means, in response to
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a toner cartridge-mouht signal from said instruction'
meané, actuates said toner cartridge hoist means to
move the toner cartridge to the predetermined
mounting position and, then, actuates said sealing
tape take-up means to take up the sealing tape and,
in response to a toner cartridge take-out signal, -
actuates said toner cartridge hoist means to bring
the toner cartridge to a shutter-moving position that
is elevated by a predetermined amount from the
Predetermined mounting position, then actuates said
shutter-moving meaﬁshto move the tip of the shutter
member from one edge side to the other edge side of
said toner discharge opening, and then actuates said
toner cartridge hoist means to bring the toner
cartridge to the attaching/detaching position.

9. A toner cartridge comprising a container

“having a toner discharge opening, a toner contained

in said container; a sealing member which is stuck_to
the peripheral edge of the toner discharge opening in
a manner that it can be peeled to seal said toner
discharge openihg, and a shutter member that is
diqused on one edge side of said toner dischargé
obening and is so constituted as to move to the other
edge'side across said toner discharge opening.

10. A toner cartridge according to claim 9,
wherein it further comprises a take-up shaft to which
the front edge of said sealing tape is coupled, and
the_sealing tape_téke&up portion of said take-up
shaft is disposed in closed space that is formed over .
the lower wall of said container.

11. A toner cartridge according to claim 9,
wherein said shutter member is constituted by a
flexible shutter sheet and a rigid engaging member
attached to the front edge of said shutter sheet.

12._ An eléctrostatic.latent image-developing
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device comprising: _

a toner cartridge eguipped with a conﬁainer

having a toner discharge opening;

 a toner cartridge-holding means having a
toner-receiving opening and allowing detachably to
mount said toner cartridge:

' a toner conveying unit having a conveying:
means that conveys the toner discharged from the
toner ¢artridge to the developing unit; and

the developing unit where a developing
agent is constituted by a toner conveyed by the toner
conveying unit and carriers;

“‘and further comprising: ,

a toner concentration detéctibﬁ means- that
is disposed in said developing unit to detect the
toner concentration in said déveloping agent;

a toner amount detection means that is
disposed in said toner conveying unit to detect the
amount of the toner in said toner conveying unit; and

' a control means which controls the
operation of said conveying means based upon
detection signals from said toner concentration
detection means and from said toner amount detection
means; _

wherein said control means controls the

‘operation of said conveying means in a predetermined

toner replenishing mode when a toner concentration
signal from said toner concentration detection méans
represents an empty concentration which is smaller
than a predetermined control value by more than a
predetermined amount, ‘and producés an alarm when the
toner concentration signal does not reach said
control value within a predetermined period of time
or when the toner amount signal from said toner
amoqnt detection means is larger than a predetermined
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value.
13. An electrostatic latent image-developing
device comprising: . .

a toner .cartridge equipped with a container
having a toner discharge opening, a toner contained
in'séid container, and a sealing tape for sealing
said toner discharge opening;

" a-toner cartridge—hoiding means having a
toner-receiving opening and allowing detachably to
mount said toner cartridge; and

a conveying means for conveylng the toner
dlscharged from said toner cartridge to a developing
unit; ' ’

wherein said toner cartridge-holding means
is provided with a toner cartridge mount detection

"switch that is opened and closed by the attachment or

detachMent of said toner cartridge, and said toner
cartrldge mount detection switch is 1nserted in an
electric circuit that_feeds_electrlc power to an
electric motor that drives said qonveying means.
14. An electrostatic latent image~developing
device comprising: _ '

a toner cartrldge equipped with a container -
having a toner dlscharge opening, a toner contalned
in said container, a sealing tape for seallng said
toner discparge opening, and take-up shaft for taking
up said sealing tapé; ‘and

a toner cartridge-holding means -having a
toner-receiving opening and allowing detachably to
mount said toner cartridge;

wherein said toner cartrldge-holdlng means
is equipped with a toner cartrldge mount detection
switch that is disposed at a predetermined position
that has been set depending upon a region where.the
device is to be used and is inserted in an electric
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circuit for feeding eiectric power to an electric

motor-that drives said take-up shaft; and
said toner cartrldge is equipped with an.

_operatlon piece that is dlsposed at a predetermined

position that has been set depending upon a region
where the device is to be used and closes said toner
cartridge mount detection switch in a state where
said toner cartridge is mounted on a predefermined
mounting position of said toner cartridge-holding

means.



