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ORIGINAL READING DEVICE AND IMAGEL
FORMING APPARATUS INCLUDING THE
SAME

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority under 35 U.S.C. §119(a)
on Patent Application No. 2010-009021 filed 1n Japan on Jan.

19, 2010, the entire contents of which are herein incorporated
by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an original reading device
that 1s provided with an original cover, which 1s provided with
an original transport device; an original reading device main
body, which 1s provided with an original placement platform:;
and a cover attachment portion for attaching the original
cover to the orniginal reading device main body 1n an openable
and closeable manner, and more specifically relates to origi-
nal reading devices and image forming apparatuses including
the same 1n which adjustment of an opening angle of the
original cover 1s enabled by devising a hinge structure of the
cover attachment portion.

2. Description of the Related Art

Conventional original reading devices employ a hinge
structure as the cover attachment portion for attaching the
original cover to the original reading device main body in an
openable and closeable manner. A structure that enables the
original cover to open from zero to almost 90 degrees with
respect to the reading surface of the original placement plat-
form of the original reading device main body 1s widely
employed as the conventional hinge structure (see JP 2007-
86756A for example).

However, in the case of a configuration 1n which the origi-
nal cover 1s provided with the original transport device, there
1s a problem that when the original cover 1s opened 90 degrees
while originals are placed on the original transport device, the
originals placed on the original transport device slip down
undesirably to a rear side (back side) of the original reading,
device due to the tilt of the original cover. Furthermore, even
in a case where a thick original such as a book are placed on
the original placement platform, there 1s almost no usage
situation as an actual situation 1n ordinary usage conditions
that necessitates the original cover being opened to 90
degrees.

For this reason, conventional original reading devices that
are provided with an original cover having an original trans-
port device are commonly configured so that when the origi-
nal cover 1s opened while originals are placed on the original
transport device, 1t can only open to an angle at which origi-
nals do not drop, for example, approximately 60 degrees.

However, in original reading devices in which the original
cover opens only to 60 degrees, for example 1n a case where
the original reading portion (scanner portion) has suffered a
malfunction (for example, a case where dust has adhered to
the back surface of the glass of the original placement plat-
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form and the shape of this dust 1s being copied undesirably, or
a case where a component breakdown has occurred in the

original scanming portion 1n which a lamp, mirrors, and read-
ing elements and the like are mounted for reading the origi-
nals), even 1 an attempt 1s made to remove the glass of the
original placement platform to perform work on internal por-
tions of the scanner portion, a driver for removing the screws
or the like by which the glass 1s installed will not be able to
reach desired positions by only an operation of opening the
original cover based on the hinge structure portion, and ulti-
mately 1t will be necessary to carry out repair work and the
like by removing the entire original reading device from the
image forming apparatus main body, which 1s a problem 1n
that the work 1nvolved becomes more extensive.

Furthermore, in a case where the original reading device 1s
to be taken out, it 1s necessary to remove wires and the like
connected between the device and the image forming appa-
ratus, which 1s a problem in that more time and effort 1s
required in the work.

SUMMARY OF THE INVENTION

The present invention has been devised to solve these prob-
lems, and 1t 1s an object thereot to provide an original reading
device and 1image forming apparatus including the same that
are configured so that during ordinary usage, the original
cover opens only to an angle smaller than 90 degrees (for
example, approximately 60 degrees) so that even when the
original cover 1s opened 1n a state in which originals are
placed on the original transport device, the placed originals
do not drop unexpectedly, and on the other hand, the original
cover opens easily to an angle (for example, approximately 90
degrees) larger than the maximum angle during ordinary
usage at times when maintenance 1s performed including
repairs or the like 1n a case where a malfunction has occurred
in the original reading portion, thereby achieving improve-
ments 1n workability during maintenance while maintaining
operability during ordinary usage.

In order to address these 1ssues, an original reading device
according to the present invention 1s provided with an original
cover that 1s provided with an original transport device; an
original reading device main body that 1s provided with an
original placement platform; and a cover attachment portion
that attaches the original cover to the original reading device
main body 1in an openable and closeable manner, wherein the
cover attachment portion 1s provided with a rod-shaped hinge
portion that 1s attached to the original cover through an open-
close mechanism portion; and a hinge guide portion that 1s
provided in the original reading device main body and
through which the rod-shaped hinge portion 1s 1nserted and
supported, and a latch indentation i1s provided in the hinge
guide portion such that a latch protrusion provided at a lower
portion of the rod-shaped hinge portion 1s latched into the
latch indentation 1n a state in which the rod-shaped hinge
portion 1s pulled out a predetermined distance from the hinge
guide portion.

According to the present mnvention having these aspects,
factors for determining the extent of opening of the original
cover can be divided into two operations of an opening/
closing operation of a conventionally equivalent open-close
mechanism portion, and a leaning operation of the rod-shaped
hinge portion by pulling out the rod-shaped hinge portion
(that1s, a latching/unlatching operation of the latch protrusion
of the rod-shaped hinge portion and the latch indentation of
the hinge guide portion). Accordingly, 1t 1s possible that dur-
ing ordinary usage, the original cover 1s set to the ordinary
opening/closing operation using the open-close mechanism
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portion such that the original cover opens only to an angle
smaller than 90 degrees (for example, approximately 60
degrees), so that even when the original cover 1s opened in a
state 1n which originals are placed on the original transport
device, the placed originals do not drop unexpectedly. In a
case where the operator desires to further open the original
cover to perform maintenance or the like, the original cover
can be further opened up to the larger angle (for example,
approximately 90 degrees) than the maximum angle during
ordinary usage by the leaning operation of the rod-shaped
hinge portion by the pulling out of the rod-shaped hinge
portion, thereby enabling the workability during maintenance
or the like to be improved 1n the vicinity of the cover attach-
ment portion.

Furthermore, 1n the oniginal reading device according to
the present invention, the open-close mechanism portion may
be arranged to enable the original cover to open 1n one direc-
tion up to a first angle from a direction orthogonal to a lon-
gitudinal direction of the rod-shaped hinge portion, and 1n a
state 1n which the latch protrusion is latched into the latch
indentation, the rod-shaped hinge portion 1s held tilted 1n the
one direction up to a second angle from a guide direction of
the hinge guide portion.

In a state 1n which the original cover 1s opened up to the first
angle from the direction orthogonal to the longitudinal direc-
tion of the rod-shaped hinge portion (that 1s, from the original
placement surface of the original placement platform of the
original reading device main body), when the rod-shaped
hinge portion 1s pulled out by the predetermined distance and
the latch protrusion 1s latched into the latch indentation, the
original cover opens further from the first angle from the
original placement surface of the original placement platform
up to an angle (from the original placement surface of the
original placement platiorm) that 1s larger than the first angle
by the second angle. For this reason, the space 1n the vicinity
of the cover attachment portion 1s enlarged and operability
can be improved in the vicinity of the cover attachment por-
tion.

Furthermore, 1n the original reading device according to
the present invention, the open-close mechanism portion may
be arranged to enable the original cover to rotate 1n a rotation
direction up to the first angle centered on a rotating shait, and
the rod-shaped hinge portion 1s held 1n the hinge guide portion
so as to enable the rod-shaped hinge portion to move the
predetermined distance 1n a direction away from an extension
surface ol the original placement surface of the original place-
ment platform, and further still to tilt in the rotation direction
up to the second angle such that the latch protrusion 1s latched
into the latch indentation.

With this configuration, an opening operation of the origi-
nal cover can be achieved by two operations, these being a
rotation operation in which the original cover 1s rotated 1n the
rotation direction up to the first angle, and a leaning operation
in which the rod-shaped hinge portion 1s moved by the pre-
determined distance in a direction away from the extension
surface of the original placement surface of the original place-
ment platform and 1s further tilted up to the second angle in
the rotation direction. In this way, 1t 1s possible that during
ordinary usage, the original cover 1s set to open only to an
angle smaller than 90 degrees (for example, approximately 60
degrees) due to the rotation operation, so that even when the
original cover 1s opened 1n a state in which originals are
placed on the original transport device, the placed originals
do not drop unexpectedly. On the other hand, 1n a case where
the operator desires to further open the original cover to
perform maintenance or the like, the original cover can be
turther opened up to the larger angle (for example, approxi-
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mately 90 degrees) than the maximum angle during ordinary
usage by the leaning operation, thereby enabling the work-
ability during maintenance or the like to be improved in the
vicinity of the cover attachment portion.

Furthermore, 1n the original reading device according to
the present invention, the first angle may be set to approxi-
mately 60 degrees and the second angle may be set to approxi-
mately 30 degrees. Accordingly, 1n a case where the original
cover 1s opened up to the first angle 1n a state 1n which
originals for reading are placed on the original transport
device, the original cover opens only up to an angle of 60
degrees from the original placement surface (horizontal sur-
face) of the original placement platiorm, and therefore there
1s no concern that the originals placed on the original trans-
port device will slip down to the rear side (back side) of the
original reading device due to the tilt of the original cover. On
the other hand, 1n a state 1n which the original cover 1s opened
up to the approximately 60 degrees, which 1s the first angle,
when the rod-shaped hinge portion 1s pulled out by the pre-
determined distance so that the latch protrusion 1s latched into
the latch indentation, the original cover can be further opened
up to an angle larger than the first angle by 30 degrees, which
1s the second angle, from approximately 60 degrees, which 1s
the first angle, from the original placement surface (horizon-
tal surface) of the original placement platform (that 1s, up to
approximately 90 degrees from the original placement sur-
face of the original placement platiorm). In this way, the
space 1n the vicimity of the cover attachment portion 1s
enlarged, and therefore operability can be improved 1n the
vicinity of the cover attachment portion.

Furthermore, 1n the original reading device according to
the present invention, 1t 1s possible that when a direction in
which the original cover opens 1s a front-back direction as
viewed by an operator facing a side surface on a far side from
the hinge guide portion 1n the original reading device main
body, the cover attachment portion 1s arranged 1n a rear por-
tion of the original reading device main body, the rod-shaped
hinge portion 1s formed in a rod shape, the hinge guide portion
1s formed as an open tube, and an upper portion of a rear side
inner wall surface of the hinge guide portion 1s formed as a
first tilted surface that 1s tilted backward from a direction
vertical to an original reading surface of the original place-
ment platform by the second angle.

With this configuration, when the rod-shaped hinge portion
1s tilted backward up to the second angle from the hinge guide
portion 1n a state 1n which the rod-shaped hinge portion 1s
pulled upward from the hinge guide portion by the predeter-
mined distance, the latch protrusion of the rod-shaped hinge
portion 1s latched into the latch indentation of the hinge guide
portion, and the rear side outer wall surface of the rod-shaped
hinge portion makes surface contact with the first tilted sur-
face of the hinge guide portion and 1s held by the first tilted
surface of the hinge guide portion. That 1s, the rod-shaped
hinge portion makes surface contact with the first tilted sur-
face of the hinge guide portion and 1s held by the hinge guide
portion, thereby enabling the rod-shaped hinge portion to be
held stably 1n a state 1n which the rod-shaped hinge portion 1s
tilted by the second angle. Accordingly, even 1n a case where
the original cover 1n a state opened up to the first angle 1s tilted
further backward up to the second angle by pulling out the
rod-shaped hinge portion by the predetermined distance, the
original cover can be stably held 1n that state.

In one embodiment according to the present invention, the
rod-shaped hinge portion 1s formed as a rod shape having a
substantially rectangular-parallelepiped form, and the hinge
guide portion 1s formed as an open tube having a substantially
rectangular-parallelepiped form. However, the rod-shaped
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hinge portion and the hinge guide portion may be formed
other than a substantially rectangular-parallelepiped form,
and for example may be a substantially columnar form or a
substantially hexagonal columnar form.

Furthermore, 1n the original reading device according to
the present invention, 1t 1s possible that the rod-shaped hinge
portion has the latch protrusion formed at a lower portion of
a front side outer wall surface, and a lower part below the latch
protrusion of the front side outer wall surface 1s formed as a
second tilted surface that 1s tilted backward by the second
angle from an upper part above the latch protrusion of the
front side outer wall surface.

With this configuration, when the rod-shaped hinge portion
1s tilted backward up to the second angle from the hinge guide
portion 1n a state in which the rod-shaped hinge portion 1s
pulled upward from the hinge guide portion by the predeter-
mined distance, the latch protrusion of the rod-shaped hinge
portion 1s latched into the latch indentation of the hinge guide
portion, and the rear side outer wall surface of the rod-shaped
hinge portion makes surface contact with the first tilted sur-
face of the hinge guide portion and 1s held by the first tilted
surface of the hinge guide portion, and the second tilted
surface ol the rod-shaped hinge portion makes surface contact
with the front side mnner wall surface of the hinge guide
portion and 1s held by the front side inner wall surface of the
hinge guide portion. That 1s, the rod-shaped hinge portion can
make surface contact with opposing inner wall surfaces of the
hinge guide portion and be held by opposing inner wall sur-
faces of the hinge guide portion at two locations, these being
the upper portion of the rear side outer wall surface and the
lower portion of the front side outer wall surface, and there-
tore the rod-shaped hinge portion can be held more stably 1n
a state 1n which the rod-shaped hinge portion 1s tilted by the
second angle. Accordingly, even 1n a case where the original
cover 1n a state opened up to the first angle 1s opened up to an
angle that 1s greater than the first angle by the second angle by
the rod-shaped hinge portion being pulled out by the prede-
termined distance to tilt the original cover further backward
up to the second angle, the original cover can be more stably
held 1n that state.

Furthermore, 1n the oniginal reading device according to
the present invention, the rod-shaped hinge portion may be
formed so that a front-back direction dimension of a lower
portion 1s smaller than a front-back direction dimension of an
upper portion. That 1s, the transverse cross-section shape of
the mner wall surface of the hinge guide portion and the
transverse cross-section shape of the outer wall surface of the
upper portion of the rod-shaped hinge portion are formed
substantially equivalently so that the hinge guide portion and
the upper portion of the rod-shaped hinge portion couple
closely, and the transverse cross-section shape of the outer
surface wall of the lower portion of the rod-shaped hinge
portion (particularly the front-back direction dimension) 1s
formed smaller than the transverse cross-section shape of the
inner wall surface of the hinge guide portion (particularly the
front-back direction dimension) so that a gap can be formed
between the hinge guide portion and the lower portion of the
rod-shaped hinge portion. In this way, when opening or clos-
ing the original cover to the first angle, the rod-shaped hinge
portion 1s 1n a state closely coupled with the hinge guide
portion, and therefore the original cover can be positioned
with a predetermined positional accuracy when opening or
closing the original cover. On the other hand, 1n a case where
the operator desires to open the original cover up to angle
greater than the first angle (for example, approximately 90
degrees), the rod-shaped hinge portion 1s pulled from the
hinge guide portion by the predetermined distance. In this
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way, the upper portion of the rod-shaped hinge portion comes
out from the hinge guide portion, and only the lower portion
of the rod-shaped hinge portion 1s 1nserted inside the hinge
guide portion. At this time, as described earlier, the front-back
direction dimension of the lower portion of the rod-shaped
hinge portion 1s formed smaller than the front-back direction
dimension of the opening of the hinge guide portion, and the
gap necessary for the rod-shaped hinge portion to tilt back-
ward by the second angle 1s formed between the hinge guide
portion and the rod-shaped hinge portion. Accordingly, in this
state, the rod-shaped hinge portion 1s tilted (that 1s, the origi-
nal cover 1s tilted) backward, and the latch protrusion of the
rod-shaped hinge portion 1s latched into the latch indentation
of the hinge guide portion, thereby enabling the original cover
to open up to a larger angle (for example, approximately 90

degrees) than the first angle.

Furthermore, an image forming apparatus according to the
present invention 1s provided with an original reading device
according to the foregoing configurations and an image form-
ing portion. According to the present invention, the extent of
opening of the original cover can be adjusted by two opera-
tions ol an opening/closing operation using a conventionally
equivalent open-close mechamism portion, and a leaning
operation of the rod-shaped hinge portion by pulling out the
rod-shaped hinge portion (that 1s, a latching/unlatching
operation of the latch protrusion of the rod-shaped hinge
portion and the latch indentation of the hinge guide portion).
Accordingly, 1t 1s possible that during ordinary usage, the
original cover 1s set to the ordinary opening/closing operation
using the open-close mechanism portion such that the origi-
nal cover opens only to an angle smaller than 90 degrees (for
example, approximately 60 degrees), so that even when the
original cover 1s opened in a state 1n which originals are
placed on the original transport device, the placed originals
do not drop unexpectedly. Animage forming apparatus can be
provided in which, 1n a case where the operator desires to
turther open the original cover to perform maintenance or the
like, the original cover can be further opened up to the larger
angle (for example, approximately 90 degrees) than the maxi-
mum angle during ordinary usage by the leaning operation of
the rod-shaped hinge portion by the pulling out of the rod-
shaped hinge portion, thereby enabling the workability dur-
ing maintenance or the like to be improved 1n the vicinity of
the cover attachment portion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic cross-sectional view as viewed from
the front showing a schematic configuration of an 1mage
forming apparatus 1n which 1s mounted an original reading
device according to an embodiment of the present invention.

FIG. 2 1s a lateral view of an original reading portion and
shows only portions of a cover attachment portion according,
to a specific example 1 as a cross-sectional view.

FIG. 3 1s a lateral view of the original reading portion and
shows only portions of the cover attachment portion accord-
ing to the specific example 1 as a cross-sectional view.

FIG. 4 15 a lateral view of the original reading portion and
shows only portions of the cover attachment portion accord-
ing to the specific example 1 as a cross-sectional view.

FIG. 5A 1s a perspective view of a hinge guide portion
included 1n a cover attachment portion according to a specific
example 2.

FIG. 3B 1s a perspective view of the rod-shaped hinge
portion included in the cover attachment portion according to
the specific example 2.
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FIG. 6A to FIG. 6D are operational transition drawings of
the cover attachment portion accompanying an opening/clos-

ing operation of the original cover.

FIG. 7 1s a cross-sectional view showing the specific
example 2 of the cover attachment portion and shows a state
in which the rod-shaped hinge portion and the hinge guide
portion are disassembled.

FIG. 8A to FIG. 8D are operational transition drawings of
the cover attachment portion accompanying an opening/clos-
ing operation of the original cover.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, embodiments of the present invention are
described with reference to the accompanying drawings. It
should be noted that the following embodiments are single
specific examples of the present invention and are not of a
nature that limits the scope of the present invention.

FIG. 1 1s a schematic cross-sectional view as viewed from
the front showing a schematic configuration of an image
forming apparatus 1n which 1s mounted an original reading
device according to an embodiment of the present invention.
First, description 1s given with reference to FIG. 1 regarding
an overall configuration of the 1mage forming apparatus.

An 1mage forming apparatus 1 has a copier mode, a printer
mode, and a fax mode as 1image-forming modes by which an
image 1s formed on a paper (including recording media such
as OHP sheets), with these modes being selected by a user,
and double sided printing 1s also possible.

The 1mage forming apparatus 1 1s constituted by compo-
nents such as an original reading portion 10, which 1s an
original reading device according to an embodiment of the
present invention, a paper feeding portion 20, an 1mage form-
ing portion 30, a paper discharge portion 40, and an operation
panel portion that 1s not shown 1n the drawing.

The original reading portion 10 1s arranged at an upper
portion of the main body of the image forming apparatus 1
(herematter simply referred to as “apparatus main body™),
and 1s constituted by an original reading device main body
10A, and an original cover 10B, which 1s arranged on the
original reading device main body 10A. The original cover
10B 1s provided with an original transport device 12. The
original reading device main body 10A accommodates com-
ponents such as platen glasses (corresponding to original
placement platforms in the present invention) 11a and 11b, a
first scanning structure 13, a second scanning structure 14,
and a reading optical portion 15. The orniginal reading portion
10 reads 1mage information of originals on original reading
surfaces A and B of the platen glasses 11a and 11b.

The platen glasses 11a and 11b are made of transparent
glass and are arranged at a top portion of the original reading
device main body 10A so as to face the original transport
device 12. The original transport device 12 performs auto-
matic feeding over the platen glass 11b for originals that have
been placed on an original placement tray 12a. In a case where
a plurality of originals are placed on the original placement
tray 12a, the original transport device 12 feeds the originals
one by one over the platen glass 11b.

The first scanning structure 13 1s constituted by compo-
nents such as an exposure lamp 13a and a first reflective
mirror 13b. The exposure lamp 13a exposes the original that
has been placed on the original reading surface A of the platen
glass 11a or the original that 1s fed over the original reading
surface B of the platen glass 11b by the original transport
device 12. The first reflective mirror 13b causes image light
reflected by the original to be incident on a second reflective
mirror 14a, which 1s described later.
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The second scanning structure 14 1s constituted by com-
ponents such as the second retlective mirror 14a and a third
reflective mirror 14b. The second reflective mirror 14a
reflects the image light that 1s incident from the first reflective
mirror 13b and causes this 1mage light to be incident on the
third reflective mirror 14b. The third reflective mirror 14b
reflects the image light that 1s incident from the second reflec-
tive mirror 14a and causes this image light to be incident on an
imaging lens 15a, which 1s configured 1n the reading optical
portion 15. The reading optical portion 15 1s constituted by
components such as the imaging lens 15a and a CCD (charge
coupled device) 15b, and reads the image light from the
original. The imaging lens 15a 1images the image light that 1s
incident from the third reflective mirror 14b onto the CCD
15b. The CCD 15b performs photoelectric conversion on the
received 1mage light.

Furthermore, when reading the 1mage information of the
original placed on the original reading surface A of the platen
glass 11a, the first scanming structure 13 moves at a predeter-
mined movement velocity V along a surface direction (hori-
zontal direction) of the platen glasses 11a and 11b due to an
unshown drive means, and the exposure lamp 13a exposes the
original surface. At this time, the second scanning structure
14 moves at a movement velocity V/2 along the surface direc-
tion of the platen glasses 11a and 11b linked with movement
of the first scanning structure 13 and causes the 1image light
that 1s incident from the first scanning structure 13 to be
incident on the 1imaging lens 15a. The movement velocity of
the second scanning structure 14 1s set to V/2 with respect to
the movement velocity V of the first scanning structure 13 so
as to keep a constant optical path length of an optical path M
from the original surface to the CCD 15b and to receive image
light accurately.

On the other hand, when reading an original that 1s placed
on the original placement tray 12a of the original transport
device 12, the first scanning structure 13 exposes the original
surface of the original that 1s fed over the original reading
surface B of the platen glass 11b facing the first scanning
structure 13 via an original transport path R while staying
stationary at a predetermined reading position T1 shown 1n
FIG. 1. The exposed original 1s placed on a discharge tray 12b.
At this time, the 1image light from the first scanning structure
13 1s caused to be incident on the 1imaging lens 15a while the
second scanning structure 14 1s also similarly stationary at a
reading position T2.

The paper feeding portion 20 1s arranged at a lower portion
of the apparatus main body and 1s constituted by components
such as a paper feed tray 21, a manual feeding tray 22, a paper
teeding roller 23, and a separating member 24. Papers to be
fed to a paper transport path S during 1image forming are
placed 1n the paper feed tray 21 and the manual feeding tray
22. The paper feeding roller 23 rotates to transport the papers
accommodated in the paper feed tray 21 or the like to the
separating member 24. Paper feeding portions 24a and 24b
transport the papers placed on the manual feeding tray 22 to
the separating member 24. When papers transported by the
paper feeding roller 23 or the paper feeding portions 24a and
24b are transported overlaying each other in multiple sheets,
the separating member 24 transports these sheet by sheet to
the paper transport path S.

The 1image forming portion 30 1s arranged below the origi-
nal reading portion 10 on the manual feeding tray 22 side and
1s provided with a laser scanming unit (hereinafter referred to
as LSU) 37, a photosensitive body 31, which 1s an image
carrier, and a fixing device 36. The image forming portion 30
1s configured having a charging device 32, a development
device 33, a transfer device 34, and a cleaning unit 35
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arranged 1n this order around the photosensitive body 31 1n an
arrow Y direction, which 1s the rotation direction of the pho-

tosensitive body 31.

The paper discharge portion 40 1s arranged above the paper
feed tray 21 and 1s constituted by components such as dis-
charge rollers 41 and a discharge tray 42. The discharge
rollers 41 discharge papers that have been transported on the
paper transport path S to the discharge tray 42. Further still,
the discharge rollers 41 are capable of reverse rotation, and
when 1mage forming 1s to be carried out on both sides of a
paper, the paper that has been transported on the paper trans-
port path S and on which image forming has been completed
on the front surface 1s chucked, atter which the discharge
rollers 41 rotate in the reverse direction to the rotation direc-
tion for discharging the paper, thereby transporting the paper
to a paper transport path S'. The discharge tray 42 accommo-
dates papers that have been discharged by the discharge roll-
ers 41 and on which 1image forming 1s completed.

The foregoing describes an outline configuration of the
image forming apparatus 1.

In this configuration, the original cover 10B 1s attached
through a cover attachment portion so as to be openable and
closeable with respect to the original reading device main
body 10A.

Hereinatter, specific description 1s given in regard to the
cover attachment portion.

SPECIFIC EXAMPLE 1

FIG. 2 to FIG. 4 are lateral views of the original reading
portion 10, and show only portions of a cover attachment
portion 50 as cross-sectional views. Furthermore, FIG. SA 1s
a perspective view ol a hinge guide portion included 1n the
cover attachment portion, and FIG. 5B is a perspective view
ol a rod-shaped hinge portion included 1n the cover attach-
ment portion.

It should be noted that 1n the following description, the
direction 1n which the original cover 10B opens and closes
(the left-right direction 1n FIG. 2 to FIG. 4) as viewed by an
operator facing a side surface on a far side from a hinge guide
portion 80 1n the image forming apparatus (an operator facing,
a side surface on a far side from the hinge guide portion 80 1n
the original reading portion 10) 1s referred to as a front-back
direction, and the direction orthogonal to this (the direction
perpendicular to the paper surface i FIG. 2 to FIG. 4) 1s
referred to as a left-right direction. That 1s, 1n the following
description, an orientation from a rotating shaft 52 (see FIG.
6A to FIG. 6D) of the original cover 10B 1n a direction
extending vertical to the rotating shait 52 of the original cover
10B and parallel to the original reading surfaces A and B of
the platen glasses 11a and 11b 1s referred to as frontward, and
a direction parallel to the rotating shaft 52 of the original
cover 10B 1s referred to as the left-right direction.

A pair of cover attachment portions 50 are provided at end
portions 1n the left-right direction in the rear portion of the
original reading device main body 10A. However, 1n FIG. 2 to
FIG. 4, only the near side cover attachment portion 50 is
shown.

The cover attachment portion 50 1s constituted by a rod-
shaped hinge portion 60, which 1s attached to the original
cover 10B through an open-close mechanism portion 31, and
a hinge guide portion 80, which 1s provided in the original
reading device main body 10A and through which the rod-
shaped hinge portion 60 is inserted and supported.

The open-close mechanism portion 31 1s provided to
enable the original cover 10B to open 1n one direction (back-
ward) to a first angle (approximately 60 degrees 1n the present
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embodiment) from a direction orthogonal to a longitudinal
direction of the rod-shaped hinge portion 60 (that 1s, from the
original placement surface of the original placement plat-
form). That 1s, the open-close mechanism portion 51 1s con-
figured as a mechanical structure that enables the original
cover 10B to open from a state (zero degree open angle state)
shown in FIG. 2 placed on the original reading surfaces A and
B of the platen glasses 11a and 11b, to a state shown 1n FIG.
3 1n which 1t 1s open approximately 60 degrees, which 1s the
first angle, from the original reading surfaces A and B of the
platen glasses 11a and 11b.

The open-close mechanism portion 51 1s secured to the
original cover 10B. The open-close mechanism portion 51 1s
provided with the rotating shaft 52, and this rotating shatt 52
1s rotatably supported 1n a shaft hole 67 of the rod-shaped
hinge portion 60. In this way, the original cover 10B and the
open-close mechanism portion 51 are configured so as to
enable rotation of up to approximately 60 degrees (the first
angle) centered on the rotating shaft 52, from the state shown
in FI1G. 2 1n which the original cover 10B 1s in contact with the
original reading surfaces A and B of the platen glasses 11a
and 11b, to the state shown in FIG. 3 1n which the original
cover 10B 1s open approximately 60 degrees from the original
reading surfaces A and B of the platen glasses 11a and 11b.
The open-close mechanism portion 31 1s also configured as a
structure that enables the original cover 10B to rotate on the
rotating shatt 52 and close, from the state shown in FIG. 3 to
the state shown 1n FIG. 2, and accordingly the original cover
10B 1s capable of opening and closing. The open-close
mechanism portion 51 1s configured as a structure that inhib-
its the original cover 10B from opening from the original
reading surfaces A and B of the platen glasses 11a and 11b by
an angle greater than approximately 60 degrees, which 1s the
first angle.

Although omitted from the drawings, 1n a state in which the
original cover 10B 1s opened approximately 60 degrees, the
open-close mechanism portion 51 is capable of maintaining
the original cover 10B 1n that open state through an action of
an elastic member or the like. Furthermore, the original cover
10B can be closed simply when the orniginal cover 10B 1s
pushed lightly downward from this state against the elastic
force of the elastic member or the like. It should be noted that
this mechanical structure 1s a widely known conventional
structure and 1s not a principal component of the present
invention and therefore detailed description 1s omitted here.

As shown 1n FIG. 5A, the hinge guide portion 80 overall 1s
formed 1n a box shape of a substantially rectangular-parallel-
epiped form, and 1s formed by an open tube-shaped casing 81
whose upper portion 1s open (opening 87). At lateral outer
wall surfaces 82 and 83 of the casing 81, attachment pieces
84a and 84b to the original reading device main body 10A are
provided in a protruding manner near the opening 87 and at a
lower portion of the casing 81 (note that only the near side
attachment pieces are shown 1n FIG. 5A). And the attachment
pieces 84a and 84b {it into rectangular openings (omitted
from drawings ) that are formed at a rear portion upper surface
of the oniginal reading device main body 10A to attach to an
unshown frame of the original reading device main body 10A,
and unshown male screws insert through screw holes 84al
and 84b1 of the attachment pieces 84a and 84b 1into unshown
temale screw holes of the frame to threadedly engage with the
screw holes 84al and 84b1 as well as the female screw holes,
thereby securing the casing 81 to the rear portion upper sur-
tace of the original reading device main body 10A in the states
shown 1 FIG. 2 to FIG. 4. In the hinge guide portion 80,
which 1s secured to the original reading device main body
10A 1n this manner, a latch indentation 86 1s formed at a
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central upper portion of a front side mnner wall surface 85 of
the casing 81. The indentation 86 may pass through to the
outer wall surface, or may be formed so as to be indented from
the front side inner wall surface 85 to the outer wall surface
side to a specific depth.

On the other hand, as shown 1n FIG. 3B, the rod-shaped
hinge portion 60 1s overall formed 1n a rod shape of a sub-
stantially rectangular-parallelepiped form (or internally hav-
ing a hollow rectangular tube shape), and a latch protrusion 63
1s formed at the lower portion of a front side outer wall surface
61, that 1s, a lower end central portion, that 1s latched into the
latch indentation 86 of the hinge guide portion 80. The latch
protrusion 63 1s formed by leaving a central portion in the
left-right direction of the lower end portion of the front side
outer wall surface 61 and cutting out the leit and right sides
thereot to the rear side substantially 1n an L shape. These
cut-out portions 64 are configured as abutment avoiding cut-
out portions that enable the lower end portions of the front
side outer wall surface 61 of the rod-shaped hinge portion 60
to avoid abutting the front side inner wall surface 835 of the
hinge guide portion 80 when the latch protrusion 63 1s
inserted and latched into the latch indentation 86.

Furthermore, the rod-shaped hinge portion 60 1s formed so
that a front-back direction dimension L1 of the lower portion
1s smaller than a front-back direction dimension L2 of the
upper portion (L1<L.2). That 1s, a rear side outer wall surface
65 of the rod-shaped hinge portion 60 1s configured having,
level-difference shapes 65a in which midway portions are
curved slightly from an upper portion to a lower portion. In
specific example 1, the level-difference shapes 65a are pro-
vided 1n two locations 1n an up-down direction.

That 1s, while the transverse cross-section shape of the
inner wall surface of the hinge guide portion 80 and the
transverse cross-section shape of the outer wall surface of the
upper portion of the rod-shaped hinge portion 60 are formed
substantially equivalently so that the hinge guide portion 80
and the upper portion of the rod-shaped hinge portion 60
couple closely, the transverse cross-section shape of the outer
surface wall of the lower portion of the rod-shaped hinge
portion 60 (particularly the front-back direction dimension) 1s
formed smaller than the transverse cross-section shape of the
inner wall surface of the hinge guide portion 80 (particularly
the front-back direction dimension) so that a gap P (see FIG.
6C described later) can be formed between the hinge guide
portion 80 and the lower portion of the rod-shaped hinge
portion 60 in the front-back direction.

That 1s, the front-back direction dimension of the hinge
guide portion 80 1s formed to a dimension 1n which the upper
portion of the rod-shaped hinge portion 60 almost closely
joins 1n a state capable of sliding up and down (that 1s, a
dimension L.2' that 1s slightly wider than the front-back direc-
tion dimension L2 of the rod-shaped hinge portion 60). It
should be noted 1n regard to the left-right direction dimension
of the hinge guide portion 80 and the rod-shaped hinge por-
tion 60 that a dimensional relationship 1s configured in which
the rod-shaped hinge portion 60 almost closely joins the
hinge guide portion 80 in a state capable of sliding up and
down (that 1s, a dimensional relationship 1n which there 1s
almost no looseness 1n the left-right direction even when the
rod-shaped hinge portion 60 1s caused to slide up and down).
In this way, 1n a state during ordinary usage in which the
rod-shaped hinge portion 60 1s fully 1nserted into the bottom
of the hinge guide portion 80, the upper portion of the rod-
shaped hinge portion 60 1s 1n a state closely coupled with the
hinge guide portion 80 (L2 approximately equals 1.2"), and
therefore there 1s no looseness when the original cover 10B 1s
opened and closed, and the original cover 10B can be posi-
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tioned with a predetermined positional accuracy. Further-
more, the rod-shaped hinge portion 60 does not come out
unexpectedly from the hinge guide portion 80.

On the other hand, when the operator lifts up the original
cover 10B 1n a state during ordinary usage, the rod-shaped
hinge portion 60 1s capable of moving a predetermined dis-
tance upward (a direction away from an extension surface of
the original reading surfaces A and B of the platen glasses 11a
and 11b). When the operator pulls the rod-shaped hinge por-
tion 60 upward by a predetermined distance H (see FIG. 4)
from the hinge guide portion 80, the upper portion of the
rod-shaped hinge portion 60 comes out from the hinge guide
portion 80, and only the lower portion of the rod-shaped hinge
portion 60 1s inserted inside the hinge guide portion 80. At this
time, as described earlier, the front-back direction dimension
L1 of the lower portion of the rod-shaped hinge portion 60 1s
formed smaller than the front-back direction dimension L2' of
the hinge guide portion 80 (LL2">1.1), and the gap P (see FIG.
6C) necessary for the rod-shaped hinge portion 60 to tilt
backward by a second angle ({or example, approximately 30
degrees), which 1s described later, 1s formed 1n the front-back
direction between the hinge guide portion 80 and the rod-
shaped hinge portion 60. In this way, after movement of the
predetermined distance, the rod-shaped hinge portion 60 tilts
up to the second angle 1n the rotation direction and 1ts latch
protrusion 63 can latch into the latch indentation 86 of the
hinge guide portion 80. Accordingly, when the rod-shaped
hinge portion 60 (that 1s, the original cover 10B) 1s tilted
backward by the second angle from the guide direction of the
hinge guide portion 80 (the direction vertical to the original
reading surfaces A and B of the platen glasses 11aand 11b) in
this state, the latch protrusion 63 of the rod-shaped hinge
portion 60 1s latched 1nto the latch indentation 86 of the hinge
guide portion 80, and the rear side outer wall surface 65 of the
rod-shaped hinge portion 60 abuts an upper end corner por-
tion 88a of a rear side inner wall surface 88 of the hinge guide
portion 80 such that the rod-shaped hinge portion 60 1s held
stably 1n this state.

The cover attachment portion 30 according to specific
example 1 1s constructed 1in this manner.

Next, description 1s given of operations when opening the
original cover 10B from, a closed state to up to approximately
90 degrees with reference to operational transition drawings
of the cover attachment portion 50 accompanying opening/
closing operations of the original cover 10B shown 1n FIG. 2
to FIG. 4 and opening/closing operations of the original cover
10B shown in FIG. 6A to FIG. 6D. However, 1n FIG. 6A to
FIG. 6D, although only the hinge guide portion 80 1s shown 1n
cross section, hatching to indicate the cross section 1s omitted.

When the operator (an ordinary user or a maintenance
worker or the like) lifts up the front side of the original cover
10B (right side 1n FIG. 2) 1n the opeming direction from the
state shown 1n FIG. 2 and FIG. 6 A 1n which the original cover
10B 1s closed to place an original or perform maintenance, the
original cover 10B opens approximately 60 degrees as shown
in FIG. 3 and FIG. 6B due to the operation of the open-close
mechanism portion 51. This 1s the state during ordinary usage
and, as shown 1n FIG. 6 A and FIG. 6B, the rod-shaped hinge
portion 60 1s fully inserted into the bottom of the hinge guide
portion 80 to be held by the hinge guide portion 80, and the
upper portion ol the rod-shaped hinge portion 60 closely
couples with the hinge guide portion 80, and therefore there 1s
no looseness in the original cover 10B when opening and
closing the original cover 10B.

After this, in a case where an operator (maintenance
worker or the like) desires to further open the original cover
10B to perform maintenance or the like, the original cover
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10B 1s lifted upward by the predetermined distance H as
shown 1n FI1G. 6C. That 1s, the rod-shaped hinge portion 60 1s
pulled out upwardly from the hinge guide portion 80 by the
predetermined distance H. In this way, the upper portion of
the rod-shaped hinge portion 60 comes out from the hinge
guide portion 80, and only the lower portion of the rod-shaped
hinge portion 60 1s imnserted inside the hinge guide portion 80.
That 1s, the gap P 1s formed in the front-back direction
between the hinge guide portion 80 and the rod-shaped hinge
portion 60.

Accordingly, when the operator causes the rod-shaped
hinge portion 60 to tilt to the backward side in this state (that
1s, when the operator causes the original cover 10B that 1s
opened up to approximately 60 degrees to further tilt back-
ward), the latch protrusion 63 of the rod-shaped hinge portion
60 1s latched 1nto the latch indentation 86 of the hinge guide
portion 80 as shown 1n F1G. 4 and FIG. 6D, the rear side outer
wall surface 65 of the rod-shaped hinge portion 60 abuts the
upper end corner portion 88a of the rear side mner wall
surface 88 of the hinge guide portion 80, and the rod-shaped
hinge portion 60 1s held 1n a state tilted backward by approxi-
mately 30 degrees from the guide direction of the hinge guide
portion 80 (that 1s, the vertical direction that 1s orthogonal to
the original reading surfaces A and B of the platen glasses 11a
and 11b). That 1s, the original cover 10B opens (tilts) so that
the angle of opening becomes larger by a further 30 degrees
backward from the state opened up to approximately 60
degrees from the original reading surfaces A and B of the
platen glasses 11a and 11b, and becomes held 1n a state
opened to a direction (approximately vertical direction) that
1s substantially orthogonal to the original reading surfaces A
and B of the platen glasses 11a and 11b.

Thus, 1n the present invention, factors for determining the
extent of opening of the original cover 10B are divided nto
two operations of an opening/closing operation of a conven-
tionally equivalent open-close mechanism portion, and a
leaning operation of the rod-shaped hinge portion by pulling
out the rod-shaped hinge portion 60 (that 1s, a latching/un-
latching operation of the latch protrusion 63 of the rod-shaped
hinge portion 60 and the latch indentation 86 of the hinge
guide portion 80). Accordingly, during ordinary usage, the
ordinary opening/closing operation of the original cover 10B
1s performed using the open-close mechanism portion 51. In
a case where the operator desires to turther open the original
cover 10B to perform maintenance or the like, the original
cover 10B can be turther opened by the leaning operation of
the rod-shaped hinge portion 60 by pulling out the rod-shaped
hinge portion 60, thereby enlarging the space in the vicinity of
the cover attachment portion 50. Accordingly, during main-
tenance or the like, operability can be improved particularly
in the vicimity of the cover attachment portion 50. For
example, the operator can easily isert a driver or the like for
removing unshown securing screws in the vicinity of the
cover attachment portion 50 that secure the platen glasses 11a
and 11b without hindrance from the original cover 10B. In
this way, there 1s no necessity to carry out repair work or the
like by removing the original reading portion 10 from the
image forming portion 30, and therefore workability 1s
improved.

It should be noted that as 1s evident from FIG. 6A to FIG.
6D, in a case where the operator desires to completely remove
the original cover 10B from the original reading device main
body 10A, the original cover 10B may be lifted upward and
the rod-shaped hinge portion 60 may be fully pulled out from
the hinge guide portion 80.

SPECIFIC EXAMPLE 2

FI1G. 7 1s a cross-sectional view showing a specific example
2 of the cover attachment portion 50, and shows a state 1n
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which the rod-shaped hinge portion 60 and the hinge guide
portion 80 are disassembled. Note that hatching indicating
cross section of the hinge guide portion 80 1s omitted 1n FIG.
7.

Although the fundamental configuration 1s entirely the
same as the specific example 1, 1n the specific example 2, a
structure 1s achieved that gives further consideration to sta-
bility when the original cover 10B 1s opened up to approxi-
mately 90 degrees.

That 1s, with the cover attachment portion 50 according to
specific example 2, an upper portion of the rear side inner wall
surface 88 of the hinge guide portion 80 1s formed to a first
tilted surface 89 that tilts backward by approximately 30
degrees, which 1s the second angle, from a direction vertical
to the original reading surfaces A and B of the platen glasses
11a and 11b (that 1s, the guide direction of the hinge guide
portion 80). Furthermore, a trailing surface 64a of the cut-out
portions 64 formed at the lower end portion of the front side
outer wall surface 61 of the rod-shaped hinge portion 60 is
extended further downward, and the trailing surface 64a is
formed as a second tilted surface 66, which 1s tilted backward
by approximately 30 degrees, which is the second angle, from
the wall surface of the upper portion of the front side outer
wall surface 61 (that 1s, from the direction vertical to the
original reading surfaces A and B of the platen glasses 11a
and 11b).

With this configuration, when the operator tilts the rod-
shaped hinge portion 60 backward up to the second angle
(approximately 30 degrees) from the hinge guide portion 80
in a state 1n which the rod-shaped hinge portion 60 1s pulled
upward from the hinge guide portion 80 by the predetermined
distance H, the latch protrusion 63 of the rod-shaped hinge
portion 60 1s latched 1nto the latch indentation 86 of the hinge
guide portion 80, the rear side outer wall surface 635 of the
rod-shaped hinge portion 60 makes surface contact with the
first tilted surface 89 of the hinge guide portion 80 and 1s held
by the first tilted surface 89 of the hinge guide portion 80, and
the second tilted surface 66 of the rod-shaped hinge portion
60 makes surface contact with the front side inner wall sur-
face 85 of the hinge guide portion 80 and 1s held by the front
side inner wall surface 85 of the hinge guide portion 80.

Next, description 1s given of operations when opening the
original cover 10B from a closed state to up to approximately
90 degrees with reference to operational transition drawings
of the cover attachment portion 50 accompanying opening/
closing operations of the original cover 10B shown 1n FIG. 2
to FIG. 4 and opening/closing operations of the original cover
10B shown in FIG. 8A to FIG. 8D. However, 1n FIG. 8A to
8D, although only the hinge guide portion 80 i1s shown 1n
cross section, hatching to indicate the cross section 1s omitted.

When the operator lifts up the original cover 10B 1n the
opening direction from the state shown 1n FI1G. 2 and FIG. 8A
in which the original cover 10B 1s closed, the original cover
10B opens approximately 60 degrees as shown 1 FIG. 3 and
FIG. 8B due to the operation of the open-close mechanism
portion 51. This 1s the state during ordinary usage and, as
shown 1n FIG. 8A and FIG. 8B, the rod-shaped hinge portion
60 1s tully inserted 1nto the bottom of the hinge guide portion
80 to be held by the hinge guide portion 80, and the upper
portion of the rod-shaped hinge portion 60 closely couples
with the hinge guide portion 80, and therefore there 1s no
looseness when opening and closing the original cover 10B.

After this, 1n a case where the operator desires to further
open the original cover 10B to perform maintenance or the
like, the original cover 10B 1s lifted upward by the predeter-
mined distance H as shown 1n FIG. 8C. That 1s, the operator
upwardly pulls up the rod-shaped hinge portion 60 from the
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hinge guide portion 80 by the predetermined distance H. In
this way, the upper portion of the rod-shaped hinge portion 60
comes out from the hinge guide portion 80, and only the lower
portion of the rod-shaped hinge portion 60 1s inserted inside
the hinge guide portion 80. That 1s, the gap P 1s formed 1n the
front-back direction between the hinge guide portion 80 and
the rod-shaped hinge portion 60.

Accordingly, in this state, when the operator tilts the rod-
shaped hinge portion 60 backward (that 1s, further tilts back-
ward the original cover 10B that 1s open up to approximately
60 degrees), as shown in FIG. 4 and FIG. 8D, the latch
protrusion 63 of the rod-shaped hinge portion 60 1s latched
into the latch indentation 86 of the hinge guide portion 80, the
rear side outer wall surface 65 1n the lower portion of the
rod-shaped hinge portion 60 makes surface contact with the
first tilted surtace 89 of the hinge guide portion 80 and 1s held
by the first tilted surface 89 of the hinge guide portion 80, and
the second tilted surface 66 of the rod-shaped hinge portion
60 makes surface contact with the front side inner wall sur-
face 85 of the hinge guide portion 80 and 1s held by the front
side inner wall surface 83 of the hinge guide portion 80. That
1s, the rod-shaped hinge portion 60 can be held by making
surtace contact with the inner wall surface of the hinge guide
portion 80 at two locations, these being the upper portion of
the rear side outer wall surface and the lower portion of the
front side outer wall surface, and therefore the rod-shaped
hinge portion 60 can be more stably held 1n a state tilted
backward by approximately 30 degrees from the guide direc-
tion of the hinge guide portion 80 (that 1s, the vertical direc-
tion orthogonal to the original reading surfaces A and B of the
platen glasses 11a and 11b). Accordingly, even 1n a case
where the original cover 10B 1n a state opened up to the first
angle (approximately 60 degrees) 1s further tilted backward
up to the second angle (approximately 30 degrees) by pulling,
out the rod-shaped hinge portion 60 by the predetermined
distance H (that 1s, 1n a case where the original cover 10B 15 1n
a state opened up to approximately 90 degrees from the origi-
nal reading surfaces A and B of the platen glasses 11a and
11b), the original cover 10B can be held more stably 1n that
state.

It should be noted that in the specific example 2, the first
tilted surface 89 1s formed 1n the upper portion of the rear side
inner wall surface 88 of the hinge guide portion 80 and the
second tilted surface 66 1s formed 1n the lower portion of the
front side outer wall surface 61 of the rod-shaped hinge por-
tion 60, but it 1s possible for only one of these tilted surface
formations to be used, and even in this case 1t 1s possible for
the original cover 10B to be held sufficiently stably 1n a state
opened approximately 90 degrees.

The present mvention can be embodied and practiced in
other different forms without departing from the spirit and
essential characteristics thereof. Therefore, the above-de-
scribed working examples are considered in all respects as
illustrative and not restrictive. The scope of the invention 1s
indicated by the appended claims rather than by the foregoing
description. All variations and modifications falling within
the equivalency range of the appended claims are intended to
be embraced therein.

What 1s claimed 1s:

1. An original reading device comprising ar original
placement tray; an original cover that 1s provided with an
original transport device that transports an oviginal placed on
the orviginal placement tray; an original reading device main
body that is provided with an original placement platiorm and
that veads the oviginal transported by the oviginal transport
device or the orviginal placed on the original placement plat-
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form; and a cover attachment portion that attaches the original

cover to the original reading device main body 1n an openable
and closeable manner,
wherein the cover attachment portion comprises a rod-
shaped hinge portion that 1s attached to the original
cover through an open-close mechanism portion; and a
hinge guide portion that 1s provided in the original read-
ing device main body and through which the rod-shaped
hinge portion 1s mnserted and supported, and
a latch indentation 1s provided in the hinge guide portion
such that a latch protrusion provided at a lower portion
of the rod-shaped hinge portion 1s latched into the latch

indentation 1n a state in which the rod-shaped hinge
portion 1s pulled out a predetermined distance from the
hinge guide portion.

2. The original reading device according to claim 1,

wherein the open-close mechanism portion 1s arranged to
enable the original cover to open 1n one direction up to a
first angle from a direction orthogonal to a longitudinal
direction of the rod-shaped hinge portion, and

in a state 1n which the latch protrusion 1s latched into the
latch indentation, the rod-shaped hinge portion 1s held
tilted 1n the one direction up to a second angle from a
guide direction of the hinge guide portion.

3. The original reading device according to claim 2,

wherein the first angle 1s set to approximately 60 degrees
and the second angle 1s set to approximately 30 degrees.

4. The original reading device according to claim 2,

wherein when a direction in which the original cover opens
1s a front-back direction as viewed by an operator facing
a side surface on a far side from the hinge guide portion
in the original reading device main body,

the cover attachment portion 1s arranged 1n a rear portion of
the original reading device main body,

the rod-shaped hinge portion 1s formed 1n a rod shape, and

the hinge guide portion 1s formed as an open tube, and an
upper portion of a rear side mner wall surface of the
hinge guide portion 1s formed as a first tilted surface that
1s tilted backward from a direction vertical to an original
reading surface of the original placement platform by
the second angle.

5. The original reading device according to claim 4,

wherein the rod-shaped hinge portion has the latch protru-
ston formed at a lower portion of a front side outer wall
surface, and a lower part below the latch protrusion of
the front side outer wall surface 1s formed as a second
tilted surface that is tilted backward by the second angle
from an upper part above the latch protrusion of the front
side outer wall surface.

6. The original reading device according to claim 3,

wherein the rod-shaped hinge portion 1s formed so that a
front-back direction dimension of a lower portion 1is
smaller than a front-back direction dimension of an
upper portion.

7. The original reading device according to claim 6,

wherein the rod-shaped hinge portion 1s formed as a rod
shape having a substantially rectangular-parallelepiped
form, and

the hinge guide portion 1s formed as an open tube having a
substantially rectangular-parallelepiped form.

8. The original reading device according to claim 5,

wherein the rod-shaped hinge portion 1s formed as a rod
shape having a substantially rectangular-parallelepiped
form, and

the hinge guide portion 1s formed as an open tube having a
substantially rectangular-parallelepiped form.
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9. The oniginal reading device according to claim 4,

wherein the rod-shaped hinge portion 1s formed so that a
front-back direction dimension of a lower portion is
smaller than a front-back direction dimension of an
upper portion.

10. The original reading device according to claim 9,

wherein the rod-shaped hinge portion 1s formed as a rod

shape having a substantially rectangular-parallelepiped
form, and

the hinge guide portion 1s formed as an open tube having a

substantially rectangular-parallelepiped form.

11. The original reading device according to claim 4,

wherein the rod-shaped hinge portion 1s formed as a rod

shape having a substantially rectangular-parallelepiped
form, and

the hinge guide portion 1s formed as an open tube having a

substantially rectangular-parallelepiped form.

12. The original reading device according to claim 2,

wherein when a direction 1n which the original cover opens

1s the front-back direction as viewed by an operator
facing a side surface on a far side from the hinge guide
portion 1n the original reading device main body,

the rod-shaped hinge portion has the latch protrusion

formed at a lower portion of a front [sideouter] side outer
wall surface, and a lower part below the latch protrusion
ol the front side outer wall surface 1s formed as a second
tilted surface that 1s tilted backward by the second angle
from an upper part above the latch protrusion of the front
side outer wall surface.

13. The original reading device according to claim 1,

wherein the open-close mechanism portion 1s arranged to

cnable the original cover to rotate in a rotation direction
up to a first angle centered on a rotating shaft, and

the rod-shaped hinge portion 1s held 1n the hinge guide

portion so as to enable the rod-shaped hinge portion to
move the predetermined distance in a direction away
from an extension surface of the original placement
surface of the original placement platform, and further
still to tilt 1n the rotation direction up to a second angle
such that the latch protrusion 1s latched into the latch
indentation.

14. The original reading device according to claim 1,

wherein when a direction 1n which the original cover opens

1s a front-back direction as viewed by an operator facing
a side surface on a far side from the hinge guide portion
in the original reading device main body,

the rod-shaped hinge portion 1s formed so that a front-back

direction dimension of a lower portion 1s smaller than a
front-back direction dimension of an upper portion.

15. An 1mage forming apparatus comprising an original
reading device according to claim 1 and an 1image forming,
portion.

16. The original reading device according to claim 1,
wherein the hinge guide portion is attached to a frame of the
original reading device main body in an attachable and
detachable manner.

17. The original reading device according to claim 16,
wherein the hinge guide portion is provided with attachment
pieces to the original reading device main body.

18. The original reading device according to claim 17,
wherein the attachment pieces of the hinge guide portion each
have a screw hole to securely fix the hinge guide portion to the
frame of the original reading device main body.

19. The original reading device according to claim 1,
wherein

the vod-shaped hinge portion is formed in a box shape of a

substantially rectangular-parallelepiped form, and
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the hinge guide portion is formed as an open tube having a
substantially vectangularv-parallelepiped form.
20. An original reading device comprising an original
placement tray; an original cover that is provided with an
> original transport device that transports an oviginal placed
on the original placement tray,; an orviginal reading device
main body that is provided with an orviginal placement plat-
form and that veads the original transported by the original
transport device or the orviginal placed on the oviginal place-
ment platform; and a cover attachment portion that attaches
the original cover to the original veading device main body in
an openable and closeable manner,

wherein

the cover attachment portion comprises a rod-shaped

hinge portion that is attached to the original cover
through an open-close mechanism portion and that is
provided at a lower portion thereof with a latch protru-
sion; and a hinge guide portion that is provided in the
original veading device main body, through which the
rod-shaped hinge portion is inserted and supported, and
in which a latch indentation is provided such that the
latch protrusion is latched into the latch indentation,
and

the vod-shaped hinge portion is supported by the hinge

guide portion in a state in which the rod-shaped hinge
portion is pulled out a predetermined distance from the
hinge guide portion and the latch protrusion is latched
into the latch indentation.

21. The original reading device accovding to claim 20,
wherein the hinge guide portion is attached to a frame of the
original reading device main body in an attachable and
detachable manner.

22. The original reading device accovding to claim 21,
wherein the hinge guide portion is provided with attachment
pieces to the original reading device main body.

23. The original reading device accovding to claim 22,
wherein the attachment pieces of the hinge guide portion each
have a screw hole to securely fix the hinge guide portion to the
40 frame of the original reading device main body.

24. The original reading device according to claim 20,
wherein

the rod-shaped hinge portion is formed in a box shape of a

substantially rectangular-parallelepiped form, and

the hinge guide portion is formed as an open tube having a

substantially rectangularv-parallelepiped form.

25. An original reading device comprising an original
placement tray; an original cover that is provided with an
original transport device that transports an oviginal placed
50 on the original placement tray; an original veading device

main body that is provided with an orviginal placement plat-

form and that reads the oviginal transported by the original

transport device or the orviginal placed on the oviginal place-

ment platform; and a cover attachment portion that attaches
55 the original cover to the orviginal reading device main body in
an openable and closeable manner,

wherein

the cover attachment portion comprises a rod-shaped

hinge portion that is attached to the original cover
through an open-close mechanism portion and that is
provided at a lower portion thereof with a latch protru-
sion; and a hinge guide portion that is provided in the
original reading device main body, through which the
rod-shaped hinge portion is inserted and supported, and
in which a latch indentation is provided such that the
latch protrusion is latched into the latch indentation,
and
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the hinge guide portion is attached to a frame of the origi-
nal reading device main body in an attachable and
detachable manner.

26. The original reading device according to claim 25,
wherein the hinge guide portion is provided with attachment
pieces to the original reading device main body.

27. The original reading device according to claim 26,
wherein the attachment pieces of the hinge guide portion each
have a screw hole to securely fix the hinge guide portion to the
frame of the original reading device main body.

28. The original reading device according to claim 20,
wherein the frame of the oviginal reading device main body is
provided with an opening through which the hinge guide
portion is inserted.

29. The original reading device according to claim 25,
wherein the frame of the original reading device main body is
provided with an opening through which the hinge guide
portion is inserted.

30. The original reading device according to claim 20,
wherein the hinge guide portion has a frame provided with a
screw hole to fasten and fix the hinge guide portion to the
frame of the original reading device main body.

31. The original reading device according to claim 25,
wherein the hinge guide portion has a frame provided with a
screw hole to fasten and fix the hinge guide portion to the
frame of the original reading device main body.
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