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Electrophotograhic apparatus.

@ The present invention provides an electrophotographic apparatus comprising a housing containing a
sheet transportation path, a transfer unit and a fixing unit, and having an open upper surface, a top
cover holding an exposure unit and pivotally joined to the housing so as to cover the open upper
surface of the housing, an image forming unit comprising a photoconductive drum and a charger, and a
developing unit having a toner container. The image forming unit is supported on suppporting members
provided in the developing unit, and both the image forming unit and the developing unit are held by
holding members provided in the housing. The developing unit is provided with upwardly projecting
handles.
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FIELD OF THE INVENTION AND RELATED ART
STATEMENT

The present invention relates to an
electrophotographic apparatus and, more particu-
larly, to an electrophotographic apparatus provided
with a detachable image forming unit and a detach-
able developing unit.

Generally, the image forming unit of an
electrophotographic apparatus is replaced frequently
with a new one because of its life shorter than those
of other components, and the developing unit of the
same is removed frequently to replenish the same
with a toner. As shown in Fig. 7, a conventional
electrophotographic apparatus is provided with an
image forming unit 56 comprising a waste toner con-
tainer 54, a photoconductive drum 55 and a charger,
a developing unit 59 comprising a toner container 57
provided with a developing roller, a blade and a stirrer,
and a toner cartridge 58 combined with the toner con-
tainer 57, a basket 50 having a partly open bottom
wall, handles 51 and slots 52 and 53, containing the
photoconductive unit 57 and the developing unit 59,
and placed in a housing having an open upper sur-
face. The image forming unit 56 is received in the bas-
ket 50 with bearings 60 rotatably supporting the
photoconductive drum 55 received in the slots 52 of
the basket 50, and the developing unit 59 is received
in the basket 50 with projections 61 projecting out-
ward in opposite directions, respectively, from the
toner container 57 received in the slots 53. A sheet
transportation path along which a sheet is transpor-
ted, a transfer unit for transferring a toner image for-
med on the photoconductive drum 55 to a sheet and
a fixing unit for fixing the toner image transferred from
the photoconductive drum 55 to the sheet to the same,
not shown, are arranged in the housing. An exposure
unit, not shown, for applying light signals representing
picture information to the photoconductive drum 55 is
provided on a top cover, not shown, covering the open
upper surface of the housing.

In removing the image forming unit 56 and the
developing unit 59 from the housing, the top cover is
opened and the basket 50 is held at the handles 51
and lifted up. In placing the image forming unit 56 and
the developing unit 59 in the housing, the basket 50
containing the image forming unit 56 and the develop-
ing unit 59 is placed in the housing.

The electrophotographic apparatus shown in Fig.
7, however, needs the basket 50 as an additional part
only for removing the image forming unit 56 and the
developing unit 59 from and placing the same in the
housing. Since the basket 50 is comparatively large,
the housing must be formed in a comparatively large
size and hence the cost of the electrophotographic
apparatus increases accordingly.
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OBJECT AND SUMMARY OF THE INVENTION

It is a first object of the present invention to pro-
vide an electrophotographic apparatus provided with
an image forming unit and a developing unit which can
detachably be installed in a housing without using any
additional part, such as a basket.

A second object of the present invention is to faci-
litate removing an image forming unit and a develop-
ing unit from and placing the same in a housing.

A third object of the present invention to provide
a processing unit comprising, in combination, an
image forming unit and a developing unit.

A fourth object of the present invention is to faci-
litate separating an image forming unit from a
developing unit.

The present invention provides an
electrophotographic apparatus comprising: a housing
containing a sheet transportation path, a transfer unit
and a fixing unit, and having an open upper surface;
a top cover holding an exposure unit and pivotally
supported on the housing so as to cover the open
upper surface of the same; an image forming unit
comprising at least a photoconductive drum and a
charger; a developing unit provided with a toner con-
tainer; holding members disposed in the housing on
the opposite sides, respectively, of the sheet trans-
portation path to hold the image forming unit and the
developing unit so as to be removed upward theref-
rom; supporting members provided in the developing
unit to support the image forming unit; and handles
attached to the developing unit so as to extend
upward from the developing unit.

The image forming unit is supported on the sup-
porting members of the developing unit. Therefore,
the image forming unit can be removed together with
the developing unit from the housing by holding the
developing unit at the handles and lifting up the
developing unit after turning the top cover to open the
open upper surface of the housing. Thus, the image
forming unit and the developing unit can be removed
from and placed in the housing without requiring any
additional parts.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an exploded perspective view of an
electrophotographic apparatus in a first embodi-
ment according to the present invention;

Figure 2 is a side view of a combination of an
image forming unit and a developing unit;

Figure 3 is a side view of the image forming unit;
Figure 4 is a side view of the developing unit;
Figure 5 is a schematic plan view showing the
positional relation between the image forming
unit and the developing unit;

Figure 6 is a perspective view of an
electrophotographic apparatus in a second
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embodiment according to the present invention;
and

Figure 7 is an exploded perspective view of a con-
ventional electrophotographic apparatus.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An electrophotographic apparatus in a first embo-
diment according to the present invention will be des-
cribed with reference to Figs. 1 to 5. Referring to Figs.
1 to 5, a top cover 2 is joined pivotally to a housing 1
so as to close the open upper surface of the housing
1. Side plates 4 are disposed in the housing 1 on the
opposite sides, respectively, of a sheet transportation
path 3 formed in the housing 1. A transfer unit, not
shown, for transferring a toner image formed on the
outer circumference of a photoconductive drum 10,
which will be described later, to a sheet, a fixing unit
5 for fixing the toner image transferred to the sheet to
the same, and a delivery roller 6 are arranged along
the sheet transportation path 3. An image forming unit
7 and a developing unit 8 are disposed above the
sheet transportation path 3 in the housing 1. The
image forming unit 7 comprises a waste toner con-
tainer 9, the photoconductive drum 10 supported for
rotation on the waste toner container 9, and a charger
11 for applying a voltage to the photoconductive drum
10, attached to the waste toner container 9. The waste
toner container 9 is provided with bearings 12 for sup-
porting the photoconductive drum 10 for rotation at
the opposite ends thereof. The side plates 4 are pro-
vided with U-shaped slots 13 for receiving and locat-
ing the bearings 12 so that the bearings 12 can be
removed upward therefrom. The developing unit 8
comprises a developing device, a blade, a stirrer, a
toner container 14 containing the developing device,
the blade and the stirrer, and a toner cartridge 15 hav-
ing an opening in its lower surface and inserted in an
opening formed in the upper wall of the toner con-
tainer 14. Pins 16 project outward from the opposite
side walls of the toner container 14. The side plates 4
is provided also with U-shaped slots 17 for receiving
and locating the pints 16. Handles 18 are fixed to the
opposite side walls of the toner container 14 so as to
project upward. The handles 18 are formed of a soft
material, such as polypropylene, and capable of being
bent at their base ends. The handles 18 are attached
to the toner container 14 at positions in a vertical
plane including the center of gravity of the combi-
nation of the image forming unit 7 and the developing
unit 8 in a state where half the toner contained in the
toner cartridge 15 has been consumed.

As shown in Fig. 2 to 5, pins 19 project outward
from the opposite side walls of the image forming unit
7, and supporting members 20 provided with U-sha-
ped slots for receiving the pins 19 are provided on the
inner surfaces of the opposite side walls of the
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developing unit 8. As shown in Fig. 1, an exposure
unit 21 for applying light signals representing image
signals to the photoconductive drum 10 is attached to
the inner surface of the top cover 2. A delivery tray,
not shown, is formed on the top surface of the top
cover 2.

As shown in Fig. 6, the position of the developing
sleeve 10a of the developing unit 8 relative to the
photoconductive drum 10 is determined by means of
gap adjusting disks 10c attached to the shaft 10b of
the developing sleeve 10a. The developing sleeve
10a is disposed relative to the photoconductive drum
10 so that the gap adjusting disks 10c are in rolling
contact with the circumference of the photoconduc-
tive drum 10.

The image forming unit 7 is held stably in place
with the bearings 12 received in the slots 13 and with
the pins 19 received in the slots of the supporting
members 20 of the developing unit 8. The developing
unit 8 is held stably in place with the pins 16 received
in the slots 17 and with the opposite ends of the
developing roller thereof in contact with part of the
image forming unit 7. In removing the developing unit
8 together with the image forming unit 7 from the
housing 1, the developing unit 8 is held at the handles
18 and the same is lifted up together with the image
forming unit 7 after turning the top cover 2 to open the
open upper surface of the housing 1. Thus, any
additional parts are not needed to remove the
developing unit 8 and the image forming unit 7
together from and to place the same in the housing 1.
Thus, the electrophotographic apparatus comprises a
reduced number of parts, the housing 1 can be formed
in a reduced size, and the electrophotographic
apparatus can be fabricated at a reduced cost. Since
the handles 18 of the developing unit 8 can be bent
at the respective base ends, the developing unit 8 can
be packed for transportation in a small package.

Since the image forming unit 7 is combined with
the developing unit simply by inserting the pins 19
thereof in the U-shaped slots of the supporting mem-
bers 20 of the developing unit 8, the image forming
unit 7 can readily be separated from the developing
unit 8 simply by pulling up the image forming unit 7
relative to the developing unit 8. The image forming
unit 7 and the developing unit 8 can readily be assem-
bled simply by lowering the image forming unit relative
to the developing unit 8 so that the pins 19 are
received in the supporting members 20.

An electrophotographic apparatus in a second
embodiment according to the present invention will be
described with reference to Fig. 6, in which parts like
or corresponding to those of the electrophotographic
apparatus in the first embodiment will be denoted by
the same reference characters and the description
thereof will be omitted. The developing unit 8 of the
electrophotographic apparatus in the second embodi-
ment is provided with hinged handles 18, and the
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image forming unit 7 of the same is provided with a L-
shaped handles 7a.

The image forming unit 7 is replaced with a new
one at the termination of its photoconductive drum 10,
while the developing unit 8 maintains its functions for
a considerable long time only if the same is rep-
lenished with the toner. The handles 7a of the image
forming unit 7 enables removing only the image form-
ing unit 7 from the housing 1 to simplify replacing the
photoconductive drum 10 with a new one. The hand-
les 18 of the developing unit 8 enables removing the
developing unit 8 together with the image forming unit
7 from the housing 1 to replace the photoconductive
drum 10 in replenishing the developing unit 8 with the
toner.

Thus, the electrophotographic apparatus in
accordance with the present invention comprises a
housing containing a sheet transportation path, a
transfer unit and a fixing unit, and having an open
upper surface; a top cover holding an exposure unit
and pivotally supported on the housing so as to cover
the open upper surface of the same; an image forming
unit comprising at least a photoconductive drum and
a charger; a developing unit provided with a toner con-
tainer; holding members disposed in the housing on
the opposite sides, respectively, of the sheet trans-
portation path to hold the image forming unit and the
developing unit so as to be removed upward theref-
rom;supporting members provided in the developing
unit to support the image forming unit; and handles
attached to the developing unit so as to extend
upward from the developing unit. Since the image
forming unit is supported on the supporting members
of the developing unit, the image forming unit can be
removed together with the developing unit from the
housing by holding the developing unit at the handles
and lifting up the same after turning the top cover to
open the open upper surface of the housing. Theref-
ore, any additional parts are not needed to remove the
image forming unit and the developing unit from and
placing the same in the housing, so that the
electrophotographic apparatus has a reduced num-
ber of parts, the housing can be formed in a reduced
size, and the electrophotographic apparatus can be
fabricated at a reduced cost.

Claims

1. An electrophotographic apparatus comprising:

a housing containing a sheet transpor-
tation path, a transfer unit and a fixing unit, and
having an open upper surface;

an image forming unit comprising a photo-
conductive drum and a charger;

holding members disposed on the oppo-
site sides of the sheet transportation path
arranged in the housing to hold the image forming

10

15

20

25

30

35

40

45

50

55

unit and the developing unit so that the image
forming unit and the developing unit can be
removed upward therefrom;

supporting members provided in the
developing unit to support the image forming unit;
and

handles provided in the developing unit so
as to extend upward.

An electrophotographic apparatus according to
Claim 1, wherein said handles are formed of a soft
material.

An electrophotographic apparatus according to
Claim 1, wherein said handles are supported for
turning.

An electrophotographic apparatus according to
Claim 1, wherein bearings rotatably supporting
the photoconductive drum are received in holding
members provided on said housing.

An electrophotographic apparatus according to
Claim 1, wherein said supporting members pro-
vided in the developing unit have U-shaped slots
opening upward, respectively, the image forming
unit is provided with pins extending so as to be
received in the U-shaped slot of said supporting
members, and the image forming unit is suppor-
ted detachably on the developing unit with the
pins received in the U-shaped slots of said sup-
porting members.

An electrophotographic apparatus according to
Claim 1, wherein the image forming unit is pro-
vided with handles.
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FIG.3

FIG.4
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FIG.6
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FIG.7
(PRIOR ART)
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