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{57] ABSTRACT

According to the present invention, an upper body
which is relatively light in weight is connected to a
lower body which contains a paper conveying path and
a transfer portion disposed in the paper conveying path,
and support portions formed in the lower body are
brought into abutment with an image forming portion
comprising an image carrier unit and a developing unit,
the image carrier unit having an image carrier, and in
this state the image forming portion is fixed by a retain-
ing device.

7 Claims, 4 Drawing Sheets
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1
IMAGE FORMING APPARATUS

FIELD OF THE INVENTION AND RELATED
ART STATEMENT

The present invention relates to an image forming
apparatus for forming an image on an image carrier in
accordance with an electrophotographic method.

According to the prior art, an image carrier in an
image forming apparatus is supported removably for
the remedying of jam, for maintenance, or for replace-
ment of the image carrier. According to one supporting
method for the image carrier, an upper body is mounted
to a lower body in which are mounted a paper convey-
ing path and a transfer portion, and the image carrier is
mounted to the upper body so as to be removable to this
side along its axial direction. According to another
supporting method, a support portion which removably
supports an image carrier unit having an image carrier
together with a developing unit is provided in a lower
body having an upper opening and in which are con-
tained a paper conveying path and a transfer portion,
and the image carrier unit and the developing unit are
pressed downwards elastically by a pressing member
provided in an upper body.

Generally, in the lower body, the number of parts
disposed is large and the total weight thereof is also
large, so the lower body is required to have high rigid-
ity. Since the lower body is placed in a stable base or
desk, it does not vibrate so much. On the other hand, the
number of parts mounted in the upper body is small, the
total weight thereof is small, and the upper body is
reduced in weight so as to be opened and closed easily.
Consequently, the upper body is apt to vibrate as com-
pared with the lower body.

In the first method referred to above, a large working
space is required for the mounting and removal of the
image carrier because the carrier is pulled in its axial
direction, and there is anxiety about its supported state
over a long period because the image carrier is sup-
ported in a cantilevered state. Although a locking lever
is provided on this side for preventing axial movements
of the image carrier, it is impossible to prevent slight
axial movements of the image carrier caused by varia-
tions in length of the image carrier or in association with
the mounting position of the locking lever. In an effort
to solve this problem there has been proposed pressing
the other end of the image carrier by a pressing member
in opposition to the locking lever, but if the pressing
force of the pressing member is small, there will be no
effect, while a strong pressing force requires a consider-
able labor for turning the locking lever, and the fatigue
of the pressing member itself is accelerated. Besides, the
vibration of the upper body is easily transmitted to the
image carrier through the pressing member. Further,
since the image carrier is held by the upper body, while
the transfer portion, etc. are held by the lower body, the
gap between the image carrier and the transfer portion
which gap requires a relative positional accuracy may
be changed by variations in the relative position be-
tween the upper and lower bodies. In the foregoing
second method, the vibration of the upper body is trans-
mitted to the image carrier unit and the developing unit
through the pressing member, thus exerting a great
influence on image formation.
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OBJECTS AND SUMMARY OF THE
INVENTION

It is the first object of the present invention to dimin-
ish the vibration transmitted to the image forming por-
tion. .

It is the second object of the present invention to set
the positions of the image forming portion and the trans-
fer portion relative to each other accurately.

It is the third object of the present invention to attain
the reduction of the working space by constituting an
image forming apparatus so that the image forming

* portion thereof can be mounted and removed from
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above.

It is the fourth object of the present invention to
facilitate the mounting and removal of the image form-
ing portion.

It is the fifth object of the present invention to dimin-
ish the vibration transmitted from the upper body to the
image forming portion.

In the present invention, an upper body is connected
for opening and closing motion to the upper portion of
a lower body in which are contained a paper conveying
path and a transfer portion disposed in the paper con-
veying path; there is provided an image forming portion
which comprises an image carrier unit having an image
carrier and a developing unit; a support portion which
is in abutment with the image forming portion is formed
in the lower body; and a retaining means which engages
the image forming portion is provided. Thus, the image
forming portion comprising the image carrier unit and
the developing unit is supported by the support porticn
in the lower body to which vibration is difficult to be
transmitted and is fixed by the retaining means, so it is
not necessary to provide an image forming portion
pressing member in the upper body. Consequently, it is
possible to diminish the vibration transmitted from the
upper body to the image forming portion. Moreover, by
mounting the image forming portion and the transfer
portion in the lower body it is made possible to accu-
rately determine the positions of the two relative to
each other. Further, the working space can be reduced
because the image forming portion can be mounted and
removed from above the lower body perpendicular to
the axial direction of the image carrier.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view in vertical section showing the
entire structure of an image forming apparatus accord-
ing to an embodiment of the present invention; -

FIG. 2 is a side view in vertical section showing a
support structure for a basket and an image forming
portion;

FIG. 3 is an exploded perspective view showing the
relation between a lower body and the basket;

FIG. 4 is a plan view of the basket with the image
forming portion contained therein;

FIG. 5 is a longitudinal sectional view of a develop-
ing unit;

FIGS. 6 and 7 are each a front view of a part of the
developing unit in a mounted state, with a frame shown
in section.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

An embodiment of the present invention will now be
described with reference to the drawings. FIG. 1 is a
side view in vertical section showing the entire struc-
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ture of an image forming apparatus embodying the
invention. In the same figure, the reference numeral 1
denotes a lower body which constitutes a part of the
body of the apparatus as an electrophotographic
printer. The lower body 1 comprises a base cover 2 and
an upper cover 3 which are bonded together. To the
upper portion of the lower body 1 is mounted vertically
pivotably one end of a top cover 4 which serves as an
upper body. Mounted to the base cover 2 are a power
source 5 and a circuit board 6. In the upper cover 3
there is provided a paper conveying path 8 for the con-
veyance of each paper received in a paper feed cassette
7. To an end portion of the paper conveying path 8
there is connected a paper discharge path 10 for dis-
charging the paper toward a paper catch tray 9 which is
formed on the upper surface of the top cover 4. In this
connecting portion there is provided a changeover por-
tion 11 for changing over the paper discharging route
from one to the other between the paper discharge path
10 and a lateral direction of the lower body 1 which is
on the extension of the paper conveying path 8. Along
the paper conveying path 8 there are disposed in order
from up- to downstream side a paper feed roller 12
which comes into contact with the top paper in the
paper feed cassette 7; a start sensor 13 for optically
detecting the paper being conveyed; a resist roller 14
whose rotation is controlled by a detected signal from
the start sensor 13; a transfer portion 15 for transferring
a developed image on a later-described image carrier 24
onto the paper; a paper separating portion 16 for sepa-
rating the paper from the image carrier 24; a high volt-
age power supply 17; and a fixing portion 18 for fixing
the transferred image on the paper while holding the
paper which has passed the transfer portion 15.

In the upper cover 3 is mounted a basket 19 posi-
tioned above the paper conveying path 8 and having
upper and lower openings, and in the basket 19 there is
accommodated an image forming portion 20 remov-
ably, the image forming portion 20 comprising an image
carrier unit 21 and a developing unit 22. The image
carrier unit 21 is constituted as follows. An image car-
rier 24 is mounted rotatably to both side faces of a sup-
port member 23. Then, a charger 25 for imposing an
electric charge on the image carrier 24, a destaticizer 26
for uniforming the electric charge on the outer periph-
ery of the image carrier 24, and a waste toner container
27, are attached to the support member 23. Further, a
blade 28 for scraping off waste toner adhered to the
image carrier 24 and a roller 29 for conveying the waste
toner thus scraped off toward the interior of the waste
toner container 27 are attached to the waste toner con-
tainer 27. The developing unit 22 comprises a toner
container 30, a developing roller 31 and a toner agitat-
ing blade 32, the developing roller 31 and the blade 32
being mounted to the toner container 30 (see FIG. 5).
At both end portions of the developing roller 31 there
are formed flange-like projections 31g adapted to
contact the outer peripheral surface of both ends of the
image carrier 24. Further, an optical portion 33 for
applying a beam of light to a photosensitive surface of
the image carrier 24 is mounted to the inner surface of
the top cover 4.

Next, the structure for mounting the basket 19 and
the image forming portion 20 is shown in FIGS. 2, 3 and
4. FIG. 2 is a side view in vertical section, showing a
support structure for the basket 19 and the image form-
ing portion 20; FIG. 3 is an exploded perspective view
showing the relation between the lower body 1 and the
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basket 19; and FIG. 4 is a plan view of the basket 19
with the image forming portion 20 received therein. As
shown in these figures, at both ends of the basket 19
there are integrally formed a pair of handles 34 posi-
tioned on both ends of the image carrier 24. In the han-
dles 34 there are formed guide slots 36 for guiding bear-
ings 35 vertically movably, the bearings 35 projecting
from both outer sides of the support member 23 to sup-
port the image carrier 24, and guide slots 38 for guiding
support shafts 37 vertically movably which shafts are
projecting from both sides of the toner container 30.
The transfer portion 15 and the paper separating por-
tion 16 are positioned by frames 39 which are fixed to
the upper cover 3, and are held in place with bolts. The
frames 39 are each formed with a support portion 40 for
positioning and supporting each bearing 35 and a ful-
crum portion 41 for positioning and pivotably holding
each support shaft 37, and further formed with an up-
right, support portion 42 which is in abutment with the
lower end of the waste toner container 27 of the image
carrier unit 21. The support portion 40 and the fulcrum
portion 41 are each in an upwardly divergent concave
shape having an upper opening.

The frames 39 are provided with retaining means 43
for resilient engagement with the image carrier unit 21.
The retaining means 43 each comprise a locking lever
45 adapted to turn about a pivot shaft 44 and a locking
lever 47 adapted to turn about a pivot shaft 46. The
upper portions of the locking levers 45 and 47 are urged
in opposite directions by virtue of a spring 48. The
upper portion of one locking lever 45 is formed with a
downward slant face 49 which presses the bearing 35 to
the support portion 40 and an upward slant face 50
which is bent from the upper end of the downward slant
face 49 in the opposite direction, while the other lock-
ing lever 47 is formed with a downward slant face 52
which presses a pin-shaped retaining projection 51
formed integrally on the outer side face of the support
member 23 of the image carrier unit 21, and an upward
slant face 53 which is bent from the upper end of the
downward slant face 52 in the opposite direction.

Further, handles 54 are formed integrally with the
housing of the destaticizer 26 which is a constituent
member of the image carrier unit 21, and handles 56 are
formed integrally on both outer sides of the toner con-
tainer 30. The handles 54 and 56 are close to the handles
34 of the basket 19 to the extent that when the handles
34 are gripped by hands, fingers of the same hands can
be brought into engagement with the handles 54 and 56.
The handles 54 and 56 are formed with upward pressing
portions 55, 57 and downward finger engaging portions
554, 57a.

On the underside of the housing of the optical portion
33 there is formed a proximity portion 61 which is op-
posed through a predetermined gap to the upper edge
of the support member 23 of the image carrier unit 21,
as shown in FIG. 2.

The fulcrum portion 41 are each positioned on the
image carrier 24 side with respect to the center of grav-
ity of the developing unit 22 and above the developing
roller 31. Further, a motor 58 for driving both the de-
veloping roller 31 and the agitation blade 32 is fixed to
the developing unit 22, and power input terminals 59
connected to the motor 58 project downwards from the
developing unit. And a knife-shaped connector 60
which resiliently grips the power input terminals 59 is
fixed to the inner surface of the frame 39 and is con-
nected to a power source. The motor 38 is positioned in



5

5,049,940

a direction leaving away from the image carrier 24 with -

respect to the fulcrum portions 41. As shown in FIG. 5,
moreover, an opposed portion 62 which is opposed to a
part of the toner container 30 through a predetermined
gap s is formed on the inner surface of the top cover 4.

FIG. 6 is a partial front view showing a state in which
a support shaft 37 of the developing unit 22 is fitted in a
fulcrum portion 41 of one frame 39, with the frame
shown in section.

In the above construction, for remedying of jam or
for maintenance, the top cover 4 is turned upwards to
open the upper surface of the upper cover 3, and in this
state the basket 19 is pulled up together with the image
carrier unit 21 and the developing unit 22 while grip-
ping the handles 34, whereby the paper conveying path
8 is exposed. Aliernatively, by pulling up the finger
engaging portions 55a and 57a with fingers, the image
carrier unit 21 and the developing unit 22 can be re-
moved independently while the basket 19 is allowed to
be located in the interior of the upper cover 3.

For assembling after the remedying of jam or mainte-
nance, the bearings 35 of the image carrier unit 21 are
fitted in the guide slots 36 of the basket 19 which has
been taken out of the upper cover 3 and at the same time
the support shafts 37 of the developing unit 22 are fitted
in the guide slots 38, then while gripping the handles 34
of the basket 19, the bearings 35 are fitted in the support
portions 40 of the frames 39 and the basket 19 is accom-
modated in the upper cover 3 while the support shafts
. 37 are fitted in the fulcrum portions 41. Or the image
carrier unit 21 and the developing unit 22 are accommo-
dated in the basket 19 while the bearings 35 or the sup-
port shafts 37 are fitted in the guide slots 36 or 38 and
the support portions 40 or the fulcrum portions 41. At
this time, the bearings 35 whose movements in the di-
rections other than the vertical direction are inhibited
by the guide slots 36 are supported by the upward slant
faces 50 and the retaining projections 51 are supported
by the upward slant faces 53 of the locking lever 47, but
the pressing portions 55 of the handles 54 can be pressed
by idle fingers of the hands gripping the handles 34 of
the basket 19. As a result of this operation, the locking
levers 45 pivot in the counterclockwise direction
against the force of the springs 48 by virtue of a compo-
nent of force which is generated by the abutment of the
bearings 35 with the upward slant faces 50, thereby
permitting a downward movement of the bearings 3S.
Likewise, the retaining projections 51 are supported by
the upward slant faces 53 of the locking levers 47, and
by virtue of a component of force which is generated by
the abutment of the retaining projections 51 with the
upward slant faces 53 upon depression of the pressing
portions 55 of the handles 54, the locking levers 47 pivot
in the clockwise direction against the force of the
springs 48, thus permitting a downward movement of
the retaining projections 51. The locking levers 45
which have returned to the original positions by the
restoring force of the springs 48 press the bearings 35
against the bottoms of the support portions 40 through
the downward slant faces 49 thereof. Similarly, the
downward slant faces 52 of the locking levers 47 press
the retaining projections 51 downwards, so that the
lower edges of both side portions of the support mem-
ber 23 are brought into pressure contact with the sup-
port portions 42.

By virtue of the own weight of the developing unit 22
the support shafts 37 are positioned in the fulcrum por-
tions 41 which serves as a fulcrum to pivotally support
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6

the developing unit 22. Since the fulcrum portions 41
are positioned above the developing roller 31 and since
the fulcrum portions 41 and the developing roller 31 are
located on the same side of the developing unit 22, that
the image carrier 24 is located, the developing unit 22
pivots in the clockwise direction about the fulcrum
portions 41, so that the projections 31a formed at both
ends of the developing roller 31 come into abutment
with the outer periphery of the end portions of the
image carrier 24, whereby the gap between the interme-
diate portion of the image carrier 24 and that of the
developing roller 31 is maintained constant and in this
stable state the developing unit 22 is mounted to the
frames 39.

Thus, since the image carrier unit 21 and the develop-
ing unit 22 are mounted in a stable state to the frames 39
which serve to position and fix the transfer portion 15
and the paper separating portion 16, the position of the
image carrier 24 relative to the transfer portion 15 and
the paper separating portion 16 can be determined accu-
rately.

When the basket 19 is pulled up for the remedying of
jam or for maintenance, the bearings 35 press the down-
ward slant faces 49 of the locking levers 45, and by
virtue of a component of force generated by the abut-
ment of the two the locking levers 45 turn in the coun-
terclockwise direction against the force of the springs
48, thereby permitting an upward movement of the
bearings 35. Likewise, the retaining projections 51 press
the downward slant faces 52 of the locking levers 47,
and by virtue of a component of force generated by the
abutment of the two the locking levers 47 turn in the
clockwise direction against the force of the springs 48,
thereby permitting an upward movement of the retain-
ing projection 51.

Further, with the opposed portion 62 of the top cover
4, it is possible to prevent the developing unit 22 from
being floated by strong vibrations during transport for
example. In this case, by forming the opposed portion
62 using a shock absorbing material, even interference
thereof with the developing unit 22 would cause no
damage. Moreover, since the opposed portion 62 is
opposed to the developing unit 22 through the predeter-
mined gap s, the vibration which is created by the appli-
cation of an external force to the top cover 4 can be
prevented from being transmitted to the developing unit
22. The proximity portion 61 presses the support mem-
ber 23 upon closing of the top cover 4 even when the
mounted state of the support member 23 is incomplete.
But when the support member 23 is fixed in its predeter-
mined position, there is formed a slight gap between the
proximity portion 61 and the support member 23, so
there is no fear of vibration being transmitted from the
top cover 4 to the support member 23. Since the number
of components mounted through the frames 39 is large
and heavy components are also required to be sup-
ported, the lower body 1 has high rigidity and is placed .
on a stable base or desk, so it scarcely vibrates. Thus,
there is no fear of harmful vibrations being transmitted
from the lower body 1 to the developing unit 22 and the
image carrier unit 21.

By using metallic support shaft 37 it is possible to
prevent the abrasion thereof caused by contact with the
frames 39 which are metallic. As a result, the develop-
ing unit 22 can be positioned with a high accuracy. Of
course, for improving the productivity, there may be
adopted a method wherein the support shafts 37 are
formed, by molding integrally with the toner container
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30 using a resin. In this case, synthetic resin chips for
contact with the support shafts 37 may be stuck to the
frames 39 in suitable positions, or the frames 39 them-
selves may be formed using a synthetic resin to prevent
the abrasion of the support shafts 37. As shown in FIG.
7, moreover, a projecting portion 372 may be formed at
an end of each support shaft 37. The projecting portion
37a comes into contact with the side face of each frame
39 1o serve as a guide member when the support shaft 37
is fitted in the fulcrum portion 41 and it also serves to
prevent vibrations in the transverse direction of the
developing unit 22. Moreover, even when the frame 39
is deformed and expanded in its width, the width can be
corrected by fitting the support shaft 37 in the fulcrum
portion 41.

What is claimed is:

1. An image forming apparatus comprising:

a lower body containing a paper conveying path and

a transfer portion disposed in said paper conveying
path;

an upper body connected to the upper surface of said

lower body so as to be openable and closable;

an image forming portion comprising an image car-

rier unit and a developing unit, said image carrier
unit having an image carrier;

support portions formed in said lower body so as to

abut said image forming portion; and

retaining means provided in said lower body s0 as to

engage said image forming portion, said retaining
means comprising means for pressing said image
forming portion in a direction toward said support
portions so as to lock said image forming portion to
said support portions.

2. An image forming apparatus according to claim 1,
wherein said image carrier unit and a toner container
provided in said developing unit are provided with
handles each comprising an upward pressing portion
and a downward finger engaging portion.

3. An image forming apparatus according to claim 1,
wherein said paper conveying path is exposed by lifting
said image forming portion.

4. An image forming apparatus comprising:

a lower body containing a paper conveying path and

a transfer portion disposed in said paper conveying
path;

an upper body connected to the upper surface of said

lower body so as to be openable and closable;

an image forming portion comprising an image car-

rier unit and a developing unit, said image carrier
unit having an image carrier;

a plurality of retaining projections provided on both

sides of said image forming portion;
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8

support portions formed on both sides of said lower
body so as to come into abutment from below with
part of said image forming portion including said
retaining projections; and

locking levers mounted pivotably to said lower body,

each of said locking levers being urged in one di-
rection and having a downward slant face adapted
to abut an associated one of said retaining projec-
tions and also having an upward slant face which is
bent from the upper end of said downward slant
face in the opposite direction, wherein said locking
levers urge said image forming portion toward said
support portions.

5. An image forming apparatus according to claim 4,
wherein said locking levers are provided at least two on
one side so as to be each pivotable about a pivot shaft,
said locking levers on each side being urged by a spring
so that the respective upper ends move in directions
opposite to each other.

6. An image forming apparatus comprising:

a lower body containing a paper conveying path and

a transfer portion disposed in said paper conveying
path;

an upper body connected to the upper surface of said

lower body so as to be openable and closable;

an image forming portion comprising an image car-

rier unit and a developing unit, said image carrier
unit having an image carrier;

a plurality of retaining projections provided on both

sides of said image forming portion;

support portions formed on both sides of said lower

body so as to come into abutment from below with
part of said image forming portion including said
retaining projections;

locking levers mounted pivotably to said lower body,

each of said locking levers being urged in one di-
rection and having a downward slant face adapted
to abut an associated one of said retaining projec-
tions and also having an upward slant face which is
bent from the upper end of said downward slant
face in the opposite direction, wherein said locking
levers urge said image forming portion toward said
support portions; and

a proximity portion provided in said upper body so as

to be opposed to said image forming portion
through a predetermined gap.

7. An image forming apparatus according to claim 1,
wherein said developing unit comprises a developing
roller, one of said support portions formed in said lower
body being used as a fulcrum portion, said fulcrum
portion being positioned above said developing roller
and on the same side of said developing unit that the

image carrier is located.
* * * * *



