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Description
Technical Field

[0001] The present invention relates to a paper sheet
conveyance device, and more particularly, it relates to a
paper sheet conveyance device including an upstream-
side roller pair and a downstream-side roller pair for con-
veying a paper sheet.

Background Art

[0002] A paper sheet conveyance device including an
upstream-side roller pair and a downstream-side roller
pair for conveying a paper sheet is known in general.
Such a paper sheet conveyance device is disclosed in
Japanese Patent No. 3453508, for example.

[0003] In Japanese Patent No. 3453508, there is dis-
closed a sheet material conveyance device (a paper
sheet conveyance device) including sheet material con-
veyance portions consisting of roller pairs for holding and
conveying a sheet material (a paper sheet). In this sheet
material conveyance device, the sheet material convey-
ance portions are provided one by one on an upstream
side and a downstream side of a conveyance direction
for the sheet material. These sheet material conveyance
portions on the upstream side and the downstream side
are so arranged that a tangent to the roller pair consti-
tuting the sheet material conveyance portion on the up-
stream side and a tangent to the roller pair constituting
the sheet material conveyance portion on the down-
stream side intersect with each other. Thus, a convey-
ance path for the sheet material is configured to bend
between the sheet material conveyance portion on the
upstream side and the sheet material conveyance portion
on the downstream side. An upper guide and a down-
stream guide portion for guiding the sheet material along
the conveyance direction are provided between the sheet
material conveyance portion on the upstream side and
the sheet material conveyance portion on the down-
stream side. These upper guide and downstream guide
portion are formed to linearly extend parallelly with re-
spect to the tangents to the roller pairs constituting the
sheet material conveyance portions onthe upstream side
and the downstream side respectively, while a vicinity of
a downstream-side end portion of the upper guide and a
vicinity of an upstream-side end portion of the down-
stream guide portion are fixed to each other in a state in
contact with each other.

Prior Art
Patent Document

[0004]
3453508

Patent Document 1: Japanese Patent No.
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Summary of the Invention
Problem to be Solved by the Invention

[0005] In the conventional paper sheet conveyance
device such as that disclosed in Japanese Patent No.
3453508, the conveyance path for the paper sheet may
be bent in the form of a curved surface, in order to attain
downsizing of the device by folding back the conveyance
path for the paper sheet while smoothly conveying the
paper sheet along the curved surface. In the structure
disclosed in Japanese Patent No. 3453508, however,
the upper guide and the downstream guide portion are
formed to linearly extend parallelly with respect to the
tangents to the roller pairs on the upstream side and the
downstream side respectively while the vicinity of the
downstream-side end portion of the linear upper guide
and the vicinity of the upstream-side end portion of the
linear downstream guide portion are fixed to each other
in the state in contact with each other, and hence it is
difficult to bend the conveyance path for the paper sheet
in the form of a curved surface, and there is conceivably
such a problem as aresult thatitis difficult to attain down-
sizing of the device while smoothly conveying the paper
sheet.

[0006] The presentinvention has been proposed in or-
der to solve the aforementioned problem, and one object
of the present invention is to provide a paper sheet con-
veyance device capable of attaining downsizing of the
device while smoothly conveying a paper sheet.

Means for Solving the Problem

[0007] In order to attain the aforementioned object, a
paper sheet conveyance device according to one aspect
of the present invention includes an upstream-side roller
pair and a downstream-side roller pair arranged to hold
apaper sheettherebetween for conveying the held paper
sheet in a prescribed conveyance direction and an up-
stream-side guide member and a downstream-side
guide member arranged to separate from each other in
the vicinity of the upstream-side roller pair and the down-
stream-side roller pair for guiding the paper sheet along
the conveyance direction, while arrangement positions
of the upstream-side guide member and the down-
stream-side guide member with respect to the upstream-
side roller pair and the downstream-side roller pair are
set to include at least one of such a structure that the
upstream-side guide member is arranged to traverse a
tangent to the upstream-side roller pair extending along
the conveyance direction and such a structure that the
downstream-side guide member is arranged to traverse
a tangent to the downstream-side roller pair extending
along the conveyance direction.

[0008] In the paper sheet conveyance device accord-
ingtothe aspect of the presentinvention, the conveyance
path for the paper sheet can be easily bent in the form
of a curved surface (in the form of a curve) through at
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least one of the upstream-side guide member arranged
to traverse the tangent to the upstream-side roller pair
and the downstream-side guide member arranged to
traverse the tangent to the downstream-side roller pair
by structuring the paper sheet conveyance device in the
aforementioned manner. Thus, downsizing of the device
can be attained by folding back the conveyance path for
the paper sheet while smoothly conveying the paper
sheet along the conveyance path in the form of a curved
surface, dissimilarly to a case where the conveyance
path for the paper paths is constituted of a plurality of
linearly extending conveyance paths. Further, the up-
stream-side guide member and the downstream-side
guide member are so arranged to separate from each
other that a downstream-side end portion of the up-
stream-side guide member and an upstream-side end
portion of the downstream-side guide member may not
be elongated up to positions coming into contact with the
downstream-side guide member and the upstream-side
guide member respectively dissimilarly to a case where
a vicinity of the downstream-side end portion of the up-
stream-side guide member and a vicinity of the upstream-
side end portion of the downstream-side guide member
come into contact with each other, whereby the respec-
tive lengths of the upstream-side guide member and the
downstream-side guide member can be shortened, and
downsizing of the device can be attained also according
to this.

[0009] Preferably in the paper sheet conveyance de-
vice according to the aforementioned aspect, the up-
stream-side guide member is arranged to traverse the
tangent to the upstream-side roller pair extending along
the conveyance direction, and the downstream-side
guide member is arranged to traverse the tangent to the
downstream-side roller pair extending along the convey-
ance direction. When structuring the paper sheet con-
veyance device in this manner, the conveyance path for
the paper sheet can be more easily bent in the form of a
curved surface (in the form of a curve) through both of
the upstream-side guide member arranged to traverse
the tangentto the upstream-side roller pair and the down-
stream-side guide member arranged to traverse the tan-
gent to the downstream-side roller pair.

[0010] Preferably, the paper sheet conveyance device
according to the aforementioned aspect has at least such
a structure that the upstream-side guide member is ar-
ranged to traverse the tangent to the upstream-side roller
pair extending along the conveyance direction, and at
least the upstream-side guide member is arranged to ex-
tend in a direction intersecting with the conveyance di-
rection in the vicinity of the upstream-side roller pair.
When structuring the paper sheet conveyance device in
this manner, at least the upstream-side guide member
is arranged to traverse the tangent to the upstream-side
roller pair, whereby the conveyance path for the paper
sheet can be easily and reliably bent in the form of a
curved surface through this upstream-side guide mem-
ber. Thus, downsizing of the device can be easily and
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reliably attained while smoothly conveying the paper
sheet.

[0011] Preferably in the paper sheet conveyance de-
vice according to the aforementioned aspect, the up-
stream-side guide member is arranged on a downstream
side with respect to the upstream-side roller pair and on
an outer side with respect to the conveyance direction,
while the downstream-side guide member is arranged
on an upstream side with respect to the downstream-side
roller pair and on an outer side with respect to the con-
veyance direction, and a vicinity of an upstream-side end
portion of the downstream-side guide member is ar-
ranged on an outer side beyond a vicinity of a down-
stream-side end portion of the upstream-side guide
member with respect to the conveyance direction. When
structuring the paper sheet conveyance device in this
manner, the paper sheet can be inhibited from advancing
in a direction deviating from the original conveyance di-
rection due to such a situation that the forward end portion
of the paper sheet conveyed from the upstream-side
guide member toward the downstream side come into
contact with the vicinity of the upstream-side end portion
of the downstream-side guide member, dissimilarly to a
case where the vicinity of the upstream-side end portion
of the downstream-side guide member is arranged on an
inner side beyond the vicinity of the downstream-side
end portion of the upstream-side guide member with re-
spect to the conveyance direction. Thus, paper jamming
can be inhibited from occurring also in the case of bend-
ing the conveyance path for the paper sheet in the form
of a curved surface.

[0012] Preferably in this case, the vicinity of the down-
stream-side end portion of the upstream-side guide
member and the vicinity of the upstream-side end portion
of the downstream-side guide member are arranged sep-
arately from each other not to overlap with each other.
When structuring the paper sheet conveyance device in
this manner, the vicinity of the upstream-side end portion
of the downstream-side guide member can be reliably
arranged on the outer side beyond the vicinity of the
downstream-side end portion of the upstream-side guide
member with respect to the conveyance direction, where-
by paperjamming can be reliably inhibited from occurring
due to such a situation that the forward end portion of
the paper sheet conveyed from the upstream-side guide
member toward the downstream side comes into contact
with the vicinity of the upstream-side end portion of the
downstream-side guide member also in the case of bend-
ing the conveyance path for the paper sheet in the form
of a curved surface.

[0013] Preferably in the aforementioned paper sheet
conveyance device in which the vicinity of the down-
stream-side end portion of the upstream-side guide
member and the vicinity of the upstream-side end portion
of the downstream-side guide member are arranged not
to overlap with each other, the vicinity of the downstream-
side end portion of the upstream-side guide member and
the vicinity of the upstream-side end portion of the down-
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stream-side guide member are arranged separately from
each other on positions close to each other not to overlap
with each other. When structuring the paper sheet con-
veyance device in this manner, formation of a large clear-
ance between the vicinity of the downstream-side end
portion of the upstream-side guide member and the vi-
cinity of the upstream-side end portion of the down-
stream-side guide member can be suppressed, dissim-
ilarly to a case where the vicinity of the downstream-side
end portion of the upstream-side guide member and the
vicinity of the upstream-side end portion of the down-
stream-side guide member are arranged to extremely
separate from each other. Thus, paper jamming can be
easily inhibited from occurring due to such a situation
that the forward end portion of the paper sheet conveyed
from the upstream-side guide member toward the down-
stream side enters a clearance between the vicinity of
the downstream-side end portion of the upstream-side
guide member and the vicinity of the upstream-side end
portion of the downstream-side guide member.

[0014] Preferably in the aforementioned paper sheet
conveyance device in which the vicinity of the upstream-
side end portion of the downstream-side guide member
is arranged on the outer side beyond the vicinity of the
downstream-side end portion of the upstream-side guide
member with respect to the conveyance direction, a first
inclined surface inclined to separate from the vicinity of
the upstream-side end portion of the downstream-side
guide member is formed on a surface of the vicinity of
the downstream-side end portion of the upstream-side
guide member on the side of the downstream-side guide
member, and a second inclined surface inclined to sep-
arate from the vicinity of the downstream-side end portion
of the upstream-side guide member is formed on a sur-
face of the vicinity of the upstream-side end portion of
the downstream-side guide member on the side of the
upstream-side guide member. When structuring the pa-
per sheet conveyance device in this manner, the vicinity
of the upstream-side end portion of the downstream-side
guide member can be more reliably arranged on the outer
side beyond the vicinity of the downstream-side end por-
tion of the upstream-side guide member with respect to
the conveyance direction by forming the firstinclined sur-
face and the second inclined surface on the upstream-
side guide member and the downstream-side guide
member respectively. Thus, paper jamming can be in-
hibited from occurring due to such a situation that the
forward end portion of the paper sheet conveyed from
the upstream-side guide member toward the down-
stream side comes into contact with the vicinity of the
upstream-side end portion of the downstream-side guide
member, also in the case of bending the conveyance
path for the paper sheet in the form of a curved surface.
[0015] Preferably in the aforementioned paper sheet
conveyance device in which the vicinity of the upstream-
side end portion of the downstream-side guide member
is arranged on the outer side beyond the vicinity of the
downstream-side end portion of the upstream-side guide
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member with respect to the conveyance direction, the
upstream-side guide member is arranged to extend over
both of an upstream side and a downstream side with
respect to the upstream-side roller pair. When structuring
the paper sheet conveyance device in this manner, the
paper sheet can be guided on both of the upstream side
and the downstream side with respect to the upstream-
side roller pair, whereby the paper sheet can be reliably
conveyed.

[0016] Preferably in the aforementioned paper sheet
conveyance device in which the upstream-side guide
member extends over both of the upstream side and the
downstream side, the upstream-side guide member is
arranged in such a manner that at least the downstream
side with respect to the upstream-side roller pair travers-
es the tangent to the upstream-side roller pair extending
along the conveyance direction. When structuring the pa-
per sheet conveyance device in this manner, the con-
veyance path for the paper sheet can be bent in the form
of a curved surface (in the form of a curve) on the down-
stream side with respect to the upstream-side roller pair,
whereby the paper sheet can be inhibited from advancing
in a direction deviating from the original conveyance di-
rection between the upstream-side roller pair and the
downstream-side roller pair. Thus, paper jamming can
be inhibited from occurring also in the case of bending
the conveyance path for the paper sheet in the form of a
curved surface.

[0017] Preferably in the aforementioned paper sheet
conveyance device in which the vicinity of the upstream-
side end portion of the downstream-side guide member
is arranged on the outer side beyond the vicinity of the
downstream-side end portion of the upstream-side guide
member with respect to the conveyance direction, the
downstream-side guide member is arranged to extend
over both of an upstream side and a downstream side
with respect to the downstream-side roller pair. When
structuring the paper sheet conveyance device in this
manner, the paper sheet can be guided on both of the
upstream side and the downstream side with respect to
the downstream-side roller pair, whereby the paper sheet
can be reliably conveyed.

[0018] Preferably in the aforementioned paper sheet
conveyance device in which the downstream-side guide
member extends over both of the upstream side and the
downstream side, the downstream-side guide member
is arranged in such a manner that at least the upstream
side with respect to the downstream-side roller pair
traverses the tangent to the downstream-side roller pair
extending along the conveyance direction. When struc-
turing the paper sheet conveyance device in this manner,
the conveyance path for the paper sheet can be bent in
the form of a curved surface (in the form of a curve) on
the upstream side with respect to the downstream-side
roller pair, whereby the paper sheet can be inhibited from
advancing in a direction deviating from the original con-
veyance direction between the upstream-side roller pair
and the downstream-side roller pair. Thus, paper jam-
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ming can be inhibited from occurring also in the case of
bending the conveyance path for the paper sheet in the
form of a curved surface.

[0019] Preferably in the paper sheet conveyance de-
vice according to the aforementioned aspect, a vicinity
of a downstream-side end portion of the upstream-side
guide member is formed to taper toward a downstream
side in the conveyance direction. When structuring the
paper sheet conveyance device in this manner, the thick-
ness of the upstream-side guide member can be inhibited
from enlarging in the vicinity of the downstream-side end
portion of the upstream-side guide member, whereby
downsizing of the device can be further attained.
[0020] Preferably, the paper sheet conveyance device
according to the aforementioned aspect further includes
a printing portion for printing images on the paper sheet,
the downstream-side roller pairincludes a discharge roll-
er arranged to come into contact with a surface of the
paper sheet on a side opposite to a side printed with the
images and rotatable in a direction for discharging the
paper sheet, and a driven roller arranged to come into
contact with a surface of the paper sheet on the side
printed with the images and rotating following the dis-
charge roller, and the driven roller includes a thin disc
member arranged to be orthogonal to the paper sheet
and having an outer peripheral portion of an irregular
shape. When structuring the paper sheet conveyance
device in this manner, contact areas between the driven
roller and the surface of the paper sheet on the side print-
ed with the images can be reduced dissimilarly to a case
of constituting the driven roller of a disc member with a
large thickness having no irregularities on the outer pe-
ripheral portion, whereby such a situation can be sup-
pressed that the driven roller rubs against the surface of
the paper sheet on the side printed with the images to
lower the qualities of the images.

[0021] Preferably, the paper sheet conveyance device
according to the aforementioned aspect further includes
a printing portion for printing images on the paper sheet,
the downstream-side roller pairincludes a discharge roll-
er arranged to come into contact with a surface of the
paper sheet on a side opposite to a side printed with the
images and rotatable in a direction for discharging the
paper sheet and a driven roller arranged to come into
contact with a surface of the paper sheet on the side
printed with the images and rotating following the dis-
charge roller, and the downstream-side guide member
arranged in the vicinity of the discharge roller and the
driven roller is arranged on an upstream side of the dis-
charge roller and the driven roller and on a side opposite
to a side where the printing portion is arranged. When
structuring the paper sheet conveyance device in this
manner, the paper sheet can be guided toward the dis-
charge roller while inhibiting the surface of the paper
sheet on the side printed with the images from coming
into contact with the downstream-side guide member.
[0022] Preferablyinthis case, the paper sheet convey-
ance device further includes an intermediate member ar-
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ranged on an inner side with respect to the conveyance
direction and including a curved surface portion bent in
the form of a curved surface along the conveyance di-
rection, the paper sheet is conveyed to be along the
curved surface portion of the intermediate member, and
the downstream-side guide member arranged in the vi-
cinity of the discharge roller and the driven roller is inte-
grally formed on the intermediate member. When struc-
turing the paper sheet conveyance device in this manner,
the conveyance path for the paper sheet can be more
reliably bent in the form of a curved surface (in the form
of a curve) through the curved surface portion of the in-
termediate member. Further, the downstream-side guide
member arranged in the vicinity of the discharge roller
and the driven roller may not be provided independently
of the intermediate member, whereby downsizing of the
device can be effectively attained.

[0023] Preferably, the paper sheet conveyance device
according to the aforementioned aspect further includes
areading portion for performing image reading process-
ing with respect to the paper sheet, and the downstream-
side guide member arranged on a downstream side of
the reading portion is arranged on an upstream side of
the downstream-side roller pair arranged on the down-
stream side of the reading portion and on a side opposite
to a side where the reading portion is arranged, and ar-
ranged to traverse the tangent to the downstream-side
roller pair extending along the conveyance direction.
When structuring the paper sheet conveyance device in
this manner, the conveyance path for the paper sheet
can be easily bent in the form of a curved surface (in the
form of a curve) while inhibiting the surface of the paper
sheet on the side to be read from coming into contact
with the downstream-side guide member.

[0024] Preferably, the paper sheet conveyance device
according to the aforementioned aspect further includes
an intermediate member arranged on an inner side with
respect to the conveyance direction and including a
curved surface portion bent in the form of a curved sur-
face along the conveyance direction, the paper sheet is
conveyed to be along the curved surface portion of the
intermediate member, and the upstream-side guide
member and the downstream-side guide member are ar-
ranged on an outer side with respect to the conveyance
direction. When structuring the paper sheet conveyance
device in this manner, the conveyance path for the paper
sheet can be more reliably bent in the form of a curved
surface (in the form of a curve) through the curved surface
portion of the intermediate member, whereby downsizing
of the device can be attained by folding back the convey-
ance path for the paper sheet while more smoothly con-
veying the paper sheet along the conveyance path in the
form of a curved surface. Further, the paper sheet can
be guided from the inner side with respect to the convey-
ance direction through the curved surface portion of the
intermediate member while the paper sheet can be guid-
ed from the outer side with respect to the conveyance
direction through the upstream-side guide member and
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the downstream-side guide member, whereby the paper
sheet can be reliably conveyed by guiding the paper
sheet from both sides.

[0025] Preferably in this case, the curved surface por-
tion is at least provided between the upstream-side roller
pair and the downstream-side roller pair in the convey-
ance direction. When structuring the paper sheet con-
veyance device in this manner, the conveyance path for
the paper sheet can be more reliably bent in the form of
a curved surface (in the form of a curve) between the
upstream-side roller pair and the downstream-side roller
pair.

[0026] Preferably in the aforementioned paper sheet
conveyance device including the intermediate member
including the curved surface portion, at least either one
of the upstream-side roller pair and the downstream-side
roller pair is arranged on a position corresponding to the
curved surface portion. When structuring the paper sheet
conveyance device in this manner, the paper sheet can
be reliably conveyed through at least either one of the
upstream-side roller pair and the downstream-side roller
pair arranged on the position corresponding to the curved
surface portion also in the state where the conveyance
path for the paper sheet is bent in the form of a curved
surface (inthe form of a curve) through the curved surface
portion.

[0027] Preferably in the aforementioned paper sheet
conveyance device including the intermediate member
including the curved surface portion, the upstream-side
roller pair and the downstream-side roller pair both in-
clude driving rollers rotatable in a direction for conveying
the paper sheet and driven rollers rotating following the
drivingrollers, the driving roller of the upstream-sideroller
pair and the driving roller of the downstream-side roller
pair are both arranged on an inner side with respect to
the conveyance direction, and the driven roller of the up-
stream-side roller pair and the driven roller of the down-
stream-side roller pair are both arranged on an outer side
with respect to the conveyance direction. When structur-
ing the paper sheet conveyance device in this manner,
the driving rollers are so arranged on the inner side pro-
vided with the intermediate member that the driving roll-
ers and a driving mechanism or the like for driving the
driving rollers may not be provided on the outer side with
respect to the conveyance direction, whereby the device
can be inhibited from size increase.

Effect of the Invention

[0028] According to the present invention, as herein-
above described, downsizing of the device can be at-
tained while smoothly conveying the paper sheet.

Brief Description of the Drawings

[0029]

[Fig. 1] A block diagram showing the structure of an
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ink jet composite machine including a printer portion
and a scanner portion according to an embodiment
of the present invention.

[Fig. 2] A schematic diagram showing the internal
structure of the printer portion according to the em-
bodiment of the present invention.

[Fig. 3] An enlarged perspective view showing a dis-
charge roller pair of the printer portion according to
the embodiment of the present invention.

[Fig. 4] A schematic diagram showing the internal
structure of the scanner portion according to the em-
bodiment of the present invention.

Modes for Carrying Out the Invention

[0030] An embodiment of the present invention is now
described on the basis of the drawings.

[0031] The structure of an ink jet composite machine
1000 including a printer portion 100 and a scanner portion
200 according to the embodiment of the presentinvention
is described with reference to Figs. 1 to 4. The printer
portion 100 and the scanner portion 200 are both exam-
ples of the "paper sheet conveyance device" in the
present invention.

[0032] As shown in Fig. 1, the ink jet composite ma-
chine 100 includes the printer portion 100 having an im-
age reading function and the scanner portion 200 having
an image printing function. In the following, the specific
internal structure of the printer portion 100 according to
the embodiment of the presentinvention is first described
with reference to Figs. 1 to 3.

[0033] As shown in Fig. 2, the printer portion 100 in-
cludes a printing portion 1 of an ink jet system for per-
formingimage printing processing with respectto a paper
sheet S. Further, the printer portion 100 includes a paper
feedroller 2 arranged in the vicinity of a paper feed portion
151 forfeeding the paper sheet S, conveyanceroller pairs
3 and 4 for conveying the paper sheet S fed by the paper
feed roller 2 to the side of the printing portion 1, and a
discharge roller pairs arranged in the vicinity of a dis-
charge portion 152 for discharging the paper sheet S
after printing. In addition, the printer portion 100 includes
two auxiliary rollers 6 and 7 arranged in front of and at
the back of the printing portion 1 (between the printing
portion 1 and the conveyance roller pair 4 and between
the printing portion 1 and the conveyance roller pair 5).
The paperfeedroller 2, the conveyance roller pairs 3 and
4, the discharge roller pair 5 and the auxiliary rollers 6
and 7 are so arranged that a conveyance path for the
paper sheet S is bent in the form of a curved surface (in
the form of a curve) and has a folded shape (see arrowed
one-dot chain lines in Fig. 2) in the interior of the printer
portion 100 (the portion on the left side of Fig. 2). The
printing portion 1 is arranged on an outer side with respect
to the conveyance direction for the paper sheet S.
[0034] The conveyance roller pairs 3 and 4 and the
discharge roller pair 5 include driving rollers 3a, 4a and
5a rotating/driving with motors (not shown) serving as
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power sources and driven rollers 3b, 4b and 5b respec-
tively rotating following rotation of the driving rollers 3a,
4a and 5a respectively. The driving roller 5a is an exam-
ple of the "discharge roller" in the present invention. The
conveyance roller pair 3 is configured to hold the paper
sheet S conveyed from an upstream side (the side of the
paper feed roller 2) and to convey the same to a down-
stream side (the side of the discharge roller pair 4). The
discharge roller pair 4 is configured to hold the paper
sheet S conveyed from an upstream side (the side of the
conveyance roller pair 3) and to convey the same to a
downstream side (the side of the discharge roller pair 5).
The discharge roller pair 5 is configured to hold the paper
sheet S conveyed from an upstream side (the side of the
conveyance roller pair 4) and to discharge the same. In
other words, the conveyance roller pair 3 is an example
of the "upstream-side roller pair" in the present invention
through the relation to the conveyance roller pair 4, while
the conveyance roller pair 4 is an example of the "down-
stream-side roller pair" in the present invention through
the relation to the conveyance roller pair 3. Further, the
conveyance roller pair 4 is an example of the "upstream-
side roller pair" in the present invention through the re-
lation to the discharge roller pair 5, while the discharge
roller pair 5 is an example of the "downstream-side roller
pair" in the present invention through the relation to the
conveyance roller pair 4.

[0035] In the vicinity of the conveyance roller pairs 3
and 4, guide members 8 and 9 for guiding the paper sheet
S along the conveyance direction (see the arrowed one-
dot chain lines in Fig. 2) are arranged respectively. Also
in the vicinity of the upstream side of the discharge roller
pair 5, a guide portion 10 for guiding the paper sheet S
along the conveyance direction (a discharge direction)
is arranged. The printing portion 1 is arranged on the
downstream side of the conveyance roller pair 4 and the
guide member 9 and on the upstream side of the dis-
charge roller pair 5 and the guide portion 10. These guide
members 8 and 9 and the guide portion 10 are arranged
to separate from each other along the conveyance direc-
tion for the paper sheet S. The guide member 8 is an
example of the "upstream-side guide member" in the
present invention through the relation to the guide mem-
ber 9, while the guide member 9 is an example of the
"downstream-side guide member" in the present inven-
tion through the relation to the guide member 8. Further,
the guide member 9 is an example of the "upstream-side
guide member" in the present invention through the re-
lation to the guide portion 10, while the guide portion 10
is an example of the "downstream-side guide member"
in the present invention through the relation to the guide
member 9.

[0036] The guide member 8 is formed to extend in a
direction (a direction from the lower left toward the upper
right in Fig. 2) along the conveyance direction (see the
arrowed one-dot chain lines in Fig. 2) for the paper sheet
S from a vicinity of the driven roller 3a of the conveyance
roller pair 3. The guide member 8 is arranged to extend
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in a direction (a direction from the lower right toward the
upper left in Fig. 2) substantially orthogonal to (a direction
intersecting with) the conveyance direction (see the ar-
rowed one-dot chain lines in Fig. 2) for the paper sheet
S in the vicinity of the conveyance roller pair 3 on the
upstream side. The guide member 9 is formed to extend
in a direction (a direction from the upper left toward the
lower right in Fig. 2) along the conveyance direction for
the paper sheet S about the driven roller 4a, to include
the driven roller 4a of the conveyance roller pair 4. The
guide portion 10 is integrally formed on an intermediate
member 11 to protrusively extend in the direction (the
direction from the lower left toward the upper right in Fig.
2) along the conveyance direction for the paper sheet S
from a corner portion 11a in the vicinity of the driving
roller 5a of the discharge roller pair 5 in the intermediate
member 11 (a member provided with the driving rollers
3a, 4a and 5a) arranged in the vicinity of a central portion
of the printer portion 100 in the vertical direction (a Z
direction) and on an inner side of the conveyance direc-
tion for the paper sheet S.

[0037] The intermediate member 11 is provided with a
curved surface portion 11b extending from a vicinity of
the paper feed roller 2 up to a vicinity of the conveyance
roller pair 4 through a space between the conveyance
roller pair 3 and bent in the form of a curved surface (in
the form of a curve). In other words, the curved surface
portion 11b is formed at least between the conveyance
roller pair 3 and the conveyance roller pair 4, while the
conveyance roller pair 3 is arranged on positions corre-
sponding to the curved surface portion 11b. The paper
sheet S is so conveyed along this curved surface portion
11b that the conveyance path for the paper sheet S is
configured to be bent in the form of a curved surface (in
the form of a curve) in the interior (the portion on the left
side in Fig. 2) of the printer portion 100 and to have the
folded shape (see the arrowed one-dot chain lines in Fig.
2).

[0038] According to this embodiment, the guide mem-
ber 8 is arranged to traverse a tangent 11 (see a thick
dotted line in Fig. 2) to the conveyance roller pair 3 ex-
tending along the conveyance direction (see the arrowed
one-dot chain lines in Fig. 2) for the paper sheet S. The
guide member 9 is arranged to traverse a tangent 12
(see a thick dotted line in Fig. 2) to the conveyance roller
pair 4 extending along the conveyance direction for the
paper sheet S. On the other hand, the guide portion 10
is arranged not to intersect with a tangent 13 (see a thick
dotted line in Fig. 2) to the discharge roller pair 5 extend-
ing along the conveyance direction for the paper sheet
S. The tangent 11 to the conveyance roller pair 3 and the
tangent 12 to the conveyance roller pair 4 intersect with
each other.

[0039] According to this embodiment, the guide mem-
ber 8 is arranged on a downstream side with respect to
the conveyance roller pair 3 and on an outer side with
respect to the conveyance direction (see the arrowed
one-dot chain lines in Fig. 2) for the paper sheet S. The
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guide member 9 is arranged to extend over both of an
upstream side and a downstream side with respect to
the conveyance roller pair 4 and on an outer side with
respect to the conveyance direction for the paper sheet
S. A vicinity of an upstream-side end portion 9a of the
guide member 9 is arranged on an outer side beyond a
vicinity of a downstream-side end portion 8a of the guide
member 8 with respect to the conveyance direction for
the paper sheet S. The guide portion 10 is arranged on
an inner side with respect to the conveyance direction
for the paper sheet S. In other words, the guide portion
10 is arranged on a side opposite to the printing portion
1 arranged on the outer side with respect to the convey-
ance direction for the paper sheet S.

[0040] According to thisembodiment, the vicinity of the
downstream-side end portion 8a of the guide member 8
and the vicinity of the upstream-side end portion 9a of
the guide member 9 are arranged not to overlap with
each other. In other words, a straight line 14 of a thin
dotted line extending in the vertical direction (the Z direc-
tion) through the vicinity of the downstream-side end por-
tion 8a of the guide member 8 and a straight line 15 of a
thin dotted line extending in the vertical direction through
the vicinity of the upstream-side end portion 9a of the
guide member 9 are configured to separate from each
otherataprescribedinterval D1inthe horizontal direction
(an X direction), as shown in Fig. 2. The vicinity of the
downstream-side end portion 8a of the guide member 8
and the vicinity of the upstream-side end portion 9a of
the guide member 9 are arranged to separate from each
other on positions close to each other.

[0041] According to this embodiment, an inclined sur-
face 8b inclined to separate from the vicinity of the up-
stream-side end portion 9a of the guide member 9 is
formed on a surface of the vicinity of the downstream-
side end portion 8a of the guide member 8 on the side
of the guide member 9. An inclined surface 9b inclined
to separate from the vicinity of the downstream-side end
portion 8a of the guide member 8 is formed on a surface
of the vicinity of the upstream-side end portion 9a of the
guide member 9 on the side of the guide member 8. The
vicinity of the downstream-side end portion 8a of the
guide member 8 is formed to taper so that the thickness
lessens toward the conveyance direction for the paper
sheet S. The inclined surfaces 8b and 9b are examples
of the "first inclined surface" and the "second inclined
surface" in the present invention respectively.

[0042] According to this embodiment, the driving roller
5a of the discharge roller pair 5 arranged to come into
contact with a rear surface S1 (see Fig. 2) of the paper
sheet S opposite to the side printed with images is con-
figured toinclude a column member 50a (see Fig. 3) hav-
ing a side surface coming into surface contact with the
rear surface S1 of the paper sheet S, as shown in Figs.
2 and 3. The driven roller 5b of the discharge roller pair
5 arranged to come into contact with a surface S2 (see
Fig. 2) of the paper sheet S on the side printed with the
images is configured to include two thin disc members
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50b (see Fig. 3) arranged to be orthogonal to the paper
sheet S and having outer peripheral portions of irregular
shapes (concavo-convex shapes) whose forward ends
are pointed.

[0043] As shown in Fig. 3, the column member 50a
included in the driving roller 5a is formed to extend in a
direction (a Y direction) orthogonal to the discharge di-
rection for the paper sheet S. The two disc members 50b
included in the driven roller 5b are arranged to separate
from each other at an interval D2 in the Y direction. The
Y-directional interval D2 between the two disc members
50b included in the driven roller 5b is smaller than the Y-
directional length L of the column member 50a included
in the driving roller 5a. As shown in Fig. 2, the auxiliary
roller 7 arranged between the printing portion 1 and the
dischargeroller pair 5 also has an outer peripheral portion
of an irregular shape whose forward end is pointed, sim-
ilarly to the driven roller 5b of the discharge roller pair 5.
The driving rollers 3a, 4a and 5a are provided on an inner
side with respect to the conveyance direction for the pa-
per sheet S together, while the driven rollers 3b, 4b and
5b are provided on an outer side with respect to the con-
veyance direction for the paper sheet S together.
[0044] The specific internal structure of the scanner
portion 200 according to the embodiment of the present
invention is now described with reference to Fig. 4.
[0045] As shown in Fig. 4, the scanner portion 200 in-
cludes a reading portion 21 for performing image reading
processing with respect to the paper sheet S. Further,
the scanner portion 200 includes a paper feed roller 22
arranged in the vicinity of a paper feed portion 251 for
feeding the paper sheet S, conveyance roller pairs 23
and 24 for conveying the paper sheet S fed by the paper
feed roller 22 to the side of the reading portion 1, and a
discharge roller pair 25 arranged in the vicinity of a dis-
charge portion 252 for discharging the paper sheet S
after reading. The paper feed roller 22, the conveyance
roller pairs 23 and 24 and the discharge roller pair 25 are
so arranged that the conveyance path for the paper sheet
S is bent in the form of a curved surface (in the form of
a curve) and has a folded shape (see arrowed two-dot
chain lines in Fig. 4) in the interior (the portion on the left
side in Fig. 4) of the scanner portion 200. The reading
portion 21 is arranged on an outer side with respect to
the conveyance direction for the paper sheet S.

[0046] The conveyance roller pairs 23 and 24 and the
discharge roller pair 25 include driving rollers 23a, 24a
and 25a rotating/driving with motors (not shown) serving
as power sources and driven rollers 23b, 24b and 25b
respectively rotating following rotation of the driving roll-
ers 23a, 24a and 25arespectively. The conveyance roller
pair 23 is configured to hold the paper sheet S conveyed
from an upstream side (the side of the paper feed roller
22) and to convey the same to a downstream side (the
side of the conveyance roller pair 24). The conveyance
roller pair 24 is configured to hold the paper sheet S con-
veyed from an upstream side (the side of the conveyance
roller pair 23) and to convey the same to a downstream
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side (the side of the discharge roller pair 25). The dis-
charge roller pair 25 is configured to hold the paper sheet
S conveyed from an upstream side (the side of the con-
veyance roller pair 24) and to discharge the same. In
other words, the conveyance roller pair 23 is an example
of the "upstream-side roller pair" in the present invention
through the relation to the conveyance roller pair 24, while
the conveyance roller pair 24 is an example of the "down-
stream-side roller pair" in the present invention through
the relation to the conveyance roller pair 23. The con-
veyance roller pair 24 is an example of the "upstream-
side roller pair" in the present invention through the re-
lation to the discharge roller pair 25, while the discharge
roller pair 25 is an example of the "downstream-sideroller
pair" in the present invention through the relation to the
conveyance roller pair 24.

[0047] In the vicinity of the conveyance roller pairs 23
and 24, guide members 26 and 27 for guiding the paper
sheet S along the conveyance direction (see the arrowed
two-dot chain lines in Fig. 4) are arranged respectively.
Also in the vicinity of the upstream side of the discharge
roller pair 25, a guide member 28 for guiding the paper
sheet S along the conveyance direction (the discharge
direction) is arranged. These guide members 26, 27 and
28 are arranged to separate from each other along the
conveyance direction for the paper sheet S. The reading
portion 21 is arranged on a downstream side of the con-
veyance roller pair 24 and the guide member 27 and on
an upstream side of the discharge roller pair 25 and the
guide member 28. The guide member 26 is an example
of the "upstream-side guide member" in the present in-
vention through the relation to the guide member 27,
while the guide member 27 is an example of the "down-
stream-side guide member" in the present invention
through the relation to the guide member 26. Further, the
guide member 27 is an example of the "upstream-side
guide member" in the present invention through the re-
lation to the guide member 28, while the guide member
28 is an example of the "downstream-side guide mem-
ber" in the present invention through the relation to the
guide member 27.

[0048] The guide members 26 and 27 are both ar-
ranged to be opposed to an intermediate member 29 (a
member provided with the driving rollers 23a, 24a and
25a) arranged in the vicinity of a central portion of the
scanner portion 200 in the vertical direction (the Z direc-
tion) and on an inner side of the conveyance direction
for the paper sheet S. The intermediate member 29 is
provided with a curved surface portion 29a extending
from a vicinity of the paper feed roller 22 up to a vicinity
of the discharge roller pair 25 through a space between
the conveyance roller pair 23 and through a space be-
tween the conveyance roller pair 24 and bent in the form
ofacurved surface (inthe formofa curve). In other words,
the curved surface portion 29a is formed at least between
the conveyance roller pair 23 and the conveyance roller
pair 24, while the conveyance roller pairs 23 and 24 are
arranged on positions corresponding to the curved sur-
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face portion 29a. The paper sheet S is so conveyed along
this curved surface portion 29a that the conveyance path
for the paper sheet S is configured to be bent in the form
of a curved surface (in the form of a curve) in the interior
(the portion on the left side in Fig. 4) of the scanner portion
200 and has a folded shape (see the arrowed two-dot
chain lines in Fig. 4).

[0049] The guide member 26 is formed to have a por-
tion 26a extending in a direction (a direction from the
upper right toward the lower left in Fig. 4) along the con-
veyance direction (see the arrowed two-dot chain lines
in Fig. 4) for the paper sheet S, to be opposed to an outer
surface of the intermediate member 29 in the vicinity of
the driving roller 23a. Further, the guide member 27 is
formed to have a portion 27a extending in a direction (a
direction from the lower right toward the upper left in Fig.
4) along the conveyance direction for the paper sheet S,
to be opposed to an outer surface of the intermediate
member 29 in the vicinity of the driving roller 24a. The
guide member 28 is arranged to be opposed to a base
member 30 (a member arranged under the discharge
portion 252) provided with the driven roller 25b. Further,
the guide member 28 is formed to extend in a direction
(a direction from the lower left toward the upper right in
Fig. 4) along the conveyance direction for the paper sheet
S on an outer surface of the intermediate member 29 in
the vicinity of the driving roller 25a.

[0050] According to this embodiment, the guide mem-
ber 26 is formed to extend over both of the upstream side
and the downstream side with respect to the conveyance
roller pair 23, and so arranged that the downstream side
with respect to the conveyance roller pair 23 traverses a
tangent 16 (see a thick dotted line in Fig. 4) to the con-
veyance roller pair 23 extending along the conveyance
direction (see the arrowed two-dot chain lines in Fig. 4)
for the paper sheet S. The guide member 27 is formed
to extend over both of the upstream side and the down-
stream side with respect to the conveyance roller pair
24, and so arranged that the upstream side with respect
to the conveyance roller pair 24 traverses a tangent 17
(see a thick dotted line in Fig. 4) to the conveyance roller
pair 24 extending along the conveyance direction for the
paper sheet S. The guide member 28 is arranged to
traverse a tangent 18 (see a thick dotted line in Fig. 4)
to the discharge roller pair 25 extending along the con-
veyance direction for the paper sheet S.

[0051] According to this embodiment, the guide mem-
bers 26 and 27 are both arranged on an outer side with
respect to the conveyance direction (see the arrowed
two-dot chain lines in Fig. 4) for the paper sheet S. A
vicinity of the upstream-side end portion 27a of the guide
member 27 is arranged on an outer side beyond a vicinity
of the downstream-side end portion 26a of the guide
member 26 with respect to the conveyance direction for
the paper sheet S. The guide member 28 is arranged on
an inner side with respect to the conveyance direction
for the paper sheet S. In other words, the guide member
28 is arranged on a side opposite to the reading portion
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21 arranged on an outer side with respect to the convey-
ance direction for the paper sheet S.

[0052] According to thisembodiment, the vicinity of the
downstream-side end portion 26a of the guide member
26 and the vicinity of the upstream-side end portion 27a
of the guide member 27 are arranged not to overlap with
each other. In other words, a straight line 19 of a thin
dotted line extending in the horizontal direction (the X
direction) through the vicinity of the downstream-side end
portion 26a of the guide member 26 and a straight line
110 of a thin dotted line extending in the X direction
through the vicinity of the upstream-side end portion 27a
of the guide member 27 are configured to separate from
each other at a prescribed interval D3 in the vertical di-
rection (the Z direction), as shown in Fig. 4. The vicinity
of the downstream-side end portion 26a of the guide
member 26 and the vicinity of the upstream-side end por-
tion 27a of the guide member 27 are arranged to separate
from each other on positions close to each other. The
vicinity of the downstream-side end portion 26a of the
guide member 26 is so formed that the thickness lessens
toward the conveyance direction for the paper sheet S.
[0053] Thedriving rollers 23a, 24a and 25a are provid-
ed on an inner side with respect to the conveyance di-
rection for the paper sheet S together, while the driven
rollers 23b, 24b and 25b are provided on an outer side
with respect to the conveyance direction for the paper
sheet S together.

[0054] According to this embodiment, as hereinabove
described, the guide members 8 and 9 of the printer por-
tion 100 are arranged to traverse the tangent 11 to the
conveyance roller pair 3 of the printer portion 100 and
the tangent 12 (see the thick dotted line in Fig. 2) to the
conveyance roller pair 4 respectively. Further, the guide
members 26, 27 and 28 of the scanner portion 200 are
arranged to traverse the tangent 16 to the conveyance
roller pair 23 of the scanner portion 200, the tangent 17
to the conveyance roller pair 24 and the tangent 18 (see
the thick dotted line in Fig. 4) to the discharge roller pair
25 respectively. Thus, the conveyance path (see the ar-
rowed one-dot chain lines in Fig. 2) for the paper sheet
S inthe printer portion 100 and the conveyance path (see
the arrowed two-dotted chain lines in Fig. 4) for the paper
sheet S in the scanner portion 200 can be more easily
bentin the form of curved surfaces (in the form of curves)
through the guide members 8, 9, 27, 28 and 29 arranged
to traverse the aforementioned tangents 11, 12, 16, 17
and 18 respectively. Consequently, downsizing of the ink
jet composite machine 1000 including the printer portion
100 and the scanner portion 200 can be attained by fold-
ing back the conveyance path for the paper sheet S while
smoothly conveying the paper sheet S along the convey-
ance path in the form of curved surfaces, dissimilarly to
a case where conveyance paths for the paper sheet S
are constituted of a plurality of linearly extending convey-
ance paths.

[0055] Further, the guide members 8 and 9 of the print-
er portion 100 (the guide members 26 and 27 of the scan-
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ner portion 200) are so arranged to separate from each
other that the downstream-side end portion 8a (26a) of
the guide member 8 (26) and the upstream-side end por-
tion 9a (27a) of the guide member 9 (27) may not be
elongated up to positions coming into contact with the
guide member 9 (27) and the guide member 8 (26) re-
spectively dissimilarly to a case where the vicinity of the
downstream-side end portion 8a (26a) of the guide mem-
ber 8 (26) and the vicinity of the upstream-side end por-
tion 9a (27a) of the guide member 9 (27) are in contact
with each other, whereby the respective lengths of the
guide member 8 (26) and the guide member 9 (27) can
be shortened, and downsizing of the ink jet composite
machine 1000 including the printer portion 100 and the
scanner portion 200 can be attained also according to
this.

[0056] According to this embodiment, as hereinabove
described, the guide member 8 is arranged to traverse
the tangent 11 to the conveyance roller pair 3 extending
along the conveyance direction for the paper sheet S
while the guide member 8 is arranged to extend in the
direction intersecting with the conveyance direction for
the paper sheet S in the vicinity of the conveyance roller
pair 3. Thus, the conveyance path for the paper sheet S
can be easily and reliably bent in the form of a curved
surface through the guide member 8, whereby downsiz-
ing of the ink jet composite machine 1000 can be easily
and reliably attained while smoothly conveying the paper
sheet S.

[0057] According to this embodiment, as hereinabove
described, the vicinity of the upstream-side end portion
9a of the guide member 9 of the printer portion 100 (the
vicinity of the upstream-side end portion 27a of the guide
member 27 of the scanner portion 200) is arranged on
an outer side beyond the vicinity of the downstream-side
end portion 8a of the guide member 8 (the vicinity of the
downstream-side end portion 26a of the guide member
26). Thus, the paper sheet S can be inhibited from ad-
vancing in a direction deviating from the original convey-
ance direction due to such a situation that the forward
end portion of the paper sheet S conveyed from the guide
member 8 (26) toward the downstream side comes into
contact with the vicinity of the upstream-side end portion
9a (27a) of the guide member 9 (27), dissimilarly to a
case where the vicinity of the upstream-side end portion
9a (27a) of the guide member 9 (27) is arranged on an
inner side beyond the vicinity of the downstream-side
end portion 8a (26a) of the guide member 8 (26). Con-
sequently, paper jamming can be inhibited from occurring
also in the case of bending the conveyance path for the
paper sheet S in the form of a curved surface.

[0058] According to this embodiment, as hereinabove
described, the vicinity of the downstream-side end por-
tion 8a of the guide member 8 of the printer portion 100
(the vicinity of the downstream-side end portion 26a of
the guide member 26 of the scanner portion 200) and
the vicinity of the upstream-side end portion 9a of the
guide member 9 (the vicinity of the upstream-side end
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portion 27a of the guide member 27) are arranged not to
overlap with each other. Thus, the vicinity of the up-
stream-side end portion 9a (27a) of the guide member 9
(27) can be reliably arranged on the outer side beyond
the vicinity of the downstream-side end portion 8a (26a)
of the guide member 8 (26), whereby paper jamming can
be reliably inhibited from occurring due to such a situation
that the forward end portion of the paper sheet S con-
veyed from the guide member 8 (26) toward the down-
stream side comes into contact with the vicinity of the
upstream-side end portion 9a (27a) of the guide member
9 (27), also in the case of bending the conveyance path
for the paper sheet S in the form of a curved surface.
[0059] According to this embodiment, as hereinabove
described, the vicinity of the downstream-side end por-
tion 8a of the guide member 8 of the printer portion 100
(the vicinity of the downstream-side end portion 26a of
the guide member 26 of the scanner portion 200) and
the vicinity of the upstream-side end portion 9a of the
guide member 9 (the vicinity of the upstream-side end
portion 27a of the guide portion 27) are arranged to sep-
arate from each other on the positions close to each oth-
er, not to overlap with each other. Thus, formation of a
large clearance between the vicinity of the downstream-
side end portion 8a (26a) of the guide member 8 (26) and
the vicinity of the upstream-side end portion 9a (27a) of
the guide member 9 (27) can be suppressed, dissimilarly
to a case where the vicinity of the downstream-side end
portion 8a (26a) of the guide member 8 (26) and the vi-
cinity of the upstream-side end portion 9a (27a) of the
guide member 9 (27) are arranged to extremely separate
from each other. Consequently, paper jamming can be
easily inhibited from occurring due to such a situation
that the forward end portion of the paper sheet S con-
veyed from the guide member 8 (26) toward the down-
stream side enters a clearance between the vicinity of
the downstream-side end portion 8a (26a) of the guide
member 8 (26) and the vicinity of the upstream-side end
portion 9a (27a) of the guide member 9 (27).

[0060] According to this embodiment, as hereinabove
described, the inclined surface 8b inclined to separate
from the vicinity of the upstream-side end portion 9a of
the guide member 9is formed on the surface of the vicinity
of the downstream-side end portion 8a of the guide mem-
ber 8 on the side of the guide member 9, while the inclined
surface 9b inclined to separate from the vicinity of the
downstream-side end portion 8a of the guide member 8
is formed on the surface of the vicinity of the upstream-
side end portion 9a of the guide member 9 on the side
ofthe guide member 8. Thus, the vicinity of the upstream-
side end portion 9a of the guide member 9 can be more
reliably arranged on the outer side beyond the vicinity of
the downstream-side end portion 8a of the guide member
8 by forming the inclined surfaces 8b and 9b on the guide
members 8 and 9 respectively. Consequently, paperjam-
ming can be more reliably inhibited from occurring due
to such a situation that the forward end portion of the
paper sheet S conveyed from the guide member 8 toward
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the downstream side comes into contact with the vicinity
of the upstream-side end portion 9a of the guide member
9, also in the case of bending the conveyance path for
the paper sheet in the form of a curved surface.

[0061] According to this embodiment, as hereinabove
described, the guide member 26 is so formed to extend
over both of the upstream side and the downstream side
with respect to the conveyance roller pair 23 that the
same can guide the paper sheet S on both of the up-
stream side and the downstream side with respect to the
conveyance roller pair 23, whereby the paper sheet S
can be reliably conveyed.

[0062] According to this embodiment, as hereinabove
described, the guide member 26 is so arranged that the
downstream side with respect to the conveyance roller
pair 23 traverses the tangent 16 to the conveyance roller
pair 23 extending along the conveyance direction for the
paper sheet S so that the conveyance path for the paper
sheet S can be bent in the form of a curved surface (in
the form of a curve) on the downstream side with respect
to the conveyance roller pair 23, whereby the paper sheet
S can be inhibited from advancing in a direction deviating
from the original conveyance direction between the con-
veyance roller pair 23 and the conveyance roller pair 24.
Thus, paper jamming can be inhibited from occurring also
in the case of bending the conveyance path for the paper
sheet S in the form of a curved surface.

[0063] According to this embodiment, as hereinabove
described, the guide member 27 is formed to extend over
both of the upstream side and the downstream side with
respect to the conveyance roller pair 24 so that the same
can guide the paper sheet S on both of the upstream side
and the downstream side with respect to the conveyance
roller pair 24, whereby the paper sheet S can be reliably
conveyed.

[0064] According to this embodiment, as hereinabove
described, the guide member 27 is so arranged that the
upstream side with respect to the conveyance roller pair
24 traverses the tangent 17 to the conveyance roller pair
24 extending along the conveyance direction for the pa-
per sheet S so that the conveyance path for the paper
sheet S can be bent in the form of a curved surface (in
the form of a curve) on the upstream side with respect
to the conveyance roller pair 24, whereby the paper sheet
S can be inhibited from advancing in a direction deviating
from the original conveyance direction between the con-
veyance roller pair 23 and the conveyance roller pair 24.
Thus, paper jamming can be inhibited from occurring also
in the case of bending the conveyance path for the paper
sheet S in the form of a curved surface.

[0065] According to this embodiment, as hereinabove
described, the vicinity of the downstream-side end por-
tion 8a of the guide member 8 and the vicinity of the
downstream-side end portion 26a of the guide member
26 are formed to taper so that the thicknesses lessen
toward the conveyance direction for the paper sheet S.
Thus, the thicknesses of the guide members 8 and 26
can be inhibited from enlarging in the vicinity of the end
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portion 8a of the guide member 8 and the end portion
26a of the guide member 26, whereby downsizing of the
ink jet composite machine 1000 can be further attained.
[0066] According to this embodiment, as hereinabove
described, the driven roller 5b of the discharge roller pair
5 arranged to come into contact with the surface S2 (see
Fig. 2) of the paper sheet S on the side printed with the
images is configured to include the thin disc members
50b (see Fig. 3) having the outer peripheral portions of
the irregular shapes whose forward ends are pointed.
Thus, contact areas between the driven roller 5b and the
surface S2 of the paper sheet S on the side printed with
the images can be reduced dissimilarly to a case of con-
stituting the driven roller 5b of disc members with large
thicknesses having no irregularities on the outer periph-
eral portions, whereby such a situation can be sup-
pressed that the driven roller 5b rubs against the surface
S2 of the paper sheet S on the side printed with the im-
ages to lower the qualities of the images.

[0067] According to this embodiment, as hereinabove
described, the guide portion 10 formed in the vicinity of
the upstream side of the discharge roller pair 5 (the driv-
ing roller 5a and the driven roller 5b) is arranged on the
side (the inner side) opposite to the printing portion 1
arranged on the outer side with respect to the convey-
ance direction for the paper sheet S. Thus, the paper
sheet S can be guided toward the driving roller 5a while
inhibiting the surface of the paper sheet S on the side
printed with the images from coming into contact with the
guide portion 10.

[0068] According to this embodiment, as hereinabove
described, the guide portion 10 formed in the vicinity of
the discharge roller pair 5 (the driving roller 5a and the
driven roller 5b) is integrally formed on the intermediate
member 11 to protrusively extend in the direction along
the conveyance direction for the paper sheet S from the
corner portion 11a in the vicinity of the driving roller 5a
of the discharge roller pair 5 in the intermediate member
11 having the curved surface portion 11b. Thus, the con-
veyance path for the paper sheet S can be more reliably
bent in the form of a curved surface (in the form of a
curve) through the curved surface portion 11b of the in-
termediate member 11. Further, the guide portion 10 ar-
ranged in the vicinity of the driving roller 5a and the driven
roller 5b may not be provided independently of the inter-
mediate member 11, whereby downsizing of the ink jet
composite machine 1000 can be effectively attained.
[0069] According to this embodiment, as hereinabove
described, the guide member 28 formed in the vicinity of
the upstream side of the discharge roller pair 25 (the driv-
ing roller 25a and the driven roller 25b) is arranged on
the side (the inner side) opposite to the reading portion
21 arranged on the outer side with respect to the con-
veyance direction for the paper sheet S, and arranged
to traverse the tangent 18 to the discharge roller pair 25
extending along the conveyance direction for the paper
sheet S. Thus, the conveyance direction for the paper
sheet S can be easily bent in the form of a curved surface
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(in the form of a curve) while inhibiting the surface of the
paper sheet S on the side to be read from coming into
contact with the guide member 28.

[0070] According to this embodiment, as hereinabove
described, the intermediate member 11 having the
curved surface portion 11b is arranged on the inner side
of the conveyance direction for the paper sheet S, while
the guide members 8 and 9 are both arranged on the
outer side with respect to the conveyance direction for
the paper sheet S. Thus, the conveyance path for the
paper sheet S can be more reliably bent in the form of a
curved surface (in the form of a curve) through the curved
surface portion 11b of the intermediate member 11,
whereby downsizing of the ink jet composite machine
1000 can be attained by folding back the conveyance
path for the paper sheet S while more smoothly convey-
ing the paper sheet S along the conveyance path in the
form of a curved surface. Further, the paper sheet S can
be guided from the inner side with respect to the convey-
ance direction through the curved surface portion 11b of
the intermediate member 11 and the paper sheet S can
be guided from the outer side with respect to the convey-
ance direction through the guide members 8 and 9,
whereby the paper sheet S can be reliably conveyed by
guiding the paper sheet S from both sides.

[0071] According to this embodiment, as hereinabove
described, the intermediate member 29 having the
curved surface portion 29a is arranged on the inner side
of the conveyance direction for the paper sheet S, while
the guide members 26 and 27 are both arranged on the
outer side with respect to the conveyance direction for
the paper sheet S. Thus, the conveyance path for the
paper sheet S can be more reliably bent in the form of a
curved surface (in the form of a curve) through the curved
surface portion 29a of the intermediate member 29,
whereby downsizing of the ink jet composite machine
1000 can be attained by folding back the conveyance
path for the paper sheet S while more smoothly convey-
ing the paper sheet S along the conveyance path in the
form of a curved surface. Further, the paper sheet S can
be guided from the inner side with respect to the convey-
ance direction through the curved surface portion 29a of
the intermediate member 29 and the paper sheet S can
be guided from the outer side with respect to the convey-
ance direction through the guide members 26 and 27,
whereby the paper sheet S can be reliably conveyed by
guiding the paper sheet S from both sides.

[0072] According to this embodiment, as hereinabove
described, the curved surface portion 11b is formed at
least between the conveyance roller pair 3 and the con-
veyance roller pair 4, while the curved surface portion
29ais formed at least between the conveyance roller pair
23 and the conveyance roller pair 24. Thus, the convey-
ance path for the paper sheet S can be more reliably bent
in the form of a curved surface (in the form of a curve)
between the conveyance roller pair 3 and the convey-
ance roller pair 4 and between the conveyance roller pair
23 and the conveyance roller pair 24.
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[0073] According to this embodiment, as hereinabove
described, the conveyance roller pair 3 is arranged on
the position corresponding to the curved surface portion
11b, while the conveyance roller pairs 23 and 24 are ar-
ranged on the positions corresponding to the curved sur-
face portion 29a. Thus, the paper sheet S can be reliably
conveyed through the conveyance roller pairs 3, 23 and
24 arranged on the positions corresponding to the curved
surface portions 11b and 29a, also in the state where the
conveyance path for the paper sheet S is bent in the form
of curved surfaces (in the form of curves) through the
curved surface portions 11b and 29a.

[0074] According to this embodiment, as hereinabove
described, the driving rollers 3a, 4a and 5a are provided
ontheinner side with respectto the conveyance direction
for the paper sheet S together, while the driven rollers
3b, 4b and 5a are provided on the outer side with respect
to the conveyance direction for the paper sheet S togeth-
er. When structuring the ink jet composite machine 1000
in this manner, the driving rollers 3a, 4a and 5a and driv-
ing mechanisms or the like for driving the driving rollers
3a, 4a and 5a may not be provided on the outer side with
respect to the conveyance direction for the paper sheet
S by arranging the driving rollers 3a, 4a and 5a on the
inner side provided with the intermediate member 11,
whereby the ink jet composite machine 1000 can be in-
hibited from size increase.

[0075] According to this embodiment, as hereinabove
described, the driving rollers 23a, 24a and 25a are pro-
vided on the inner side with respect to the conveyance
direction for the paper sheet S together, while the driven
rollers 23b, 24b and 25b are provided on the outer side
with respect to the conveyance direction for the paper
sheet S together. When structuring the ink jet composite
machine 1000 in this manner, the driving rollers 23a, 24a
and 25a and driving mechanisms or the like for driving
the driving rollers 23a, 24a and 25a may not be provided
on the outer side with respect to the conveyance direction
for the paper sheet S by arranging the driving rollers 23a,
24a and 25a on the inner side provided with the interme-
diate member 29, whereby the ink jet composite machine
1000 can be inhibited from size increase.

[0076] The embodiment disclosed this time must be
considered as illustrative in all points and not restrictive.
The range of the present invention is shown not by the
above description of the embodiment but by the scope
of claims for patent, and all modifications within the mean-
ing and range equivalent to the scope of claims for patent
are included.

[0077] For example, while the printer portion and the
scanner portion included in the ink jet composite machine
have been shown as examples of the paper sheet con-
veyance device according to the present invention in the
aforementioned embodiment, the presentinventionis not
restricted to this. The presentinvention is also applicable
to a general paper sheet conveyance device such as a
scanner device or a printer device operating as a single
substance not included in a composite machine.
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[0078] While the printer portion 100 in which the guide
members 8 and 9 are arranged to traverse the tangent
11 to the conveyance roller pair 3 and the tangent 12
(see the thick dotted line in Fig. 2) to the conveyance
roller pair 4 respectively and the guide portion 10 is ar-
ranged not to intersect with the tangent 13 (see the thick
dotted line in Fig. 2) to the discharge roller pair 5 has
been shown in the aforementioned embodiment, the
present invention is not restricted to this. According to
the present invention, all of the guide members 8 and 9
and the guide portion 10 may be arranged to traverse
the tangents 11, 12 and 13 respectively. According to the
present invention, further, only the guide member 8 may
be arranged to traverse the tangent 11, while the guide
member 9 and the guide portion 10 may be arranged not
to intersect with the tangents 12 and 13 respectively.
[0079] Similarly, while the scanner portion 200 in which
the guide members 26, 27 and 28 are arranged to
traverse the tangent 16 to the conveyance roller pair 23,
the tangent 17 to the conveyance roller pair 24 and the
tangent 18 (see the thick dotted line in Fig. 4) to the dis-
charge roller pair 25 has been shown in the aforemen-
tioned embodiment, the presentinventionis not restricted
to this. According to the present invention, only the guide
member 26 may be arranged to traverse the tangent 16,
while the guide members 27 and 28 may be arranged
not to intersect with the tangents 17 and 18 respectively.
[0080] While the printer portion 100 in which the vicinity
of the upstream-side end portion 9a of the guide member
9is arranged on the outer side beyond the vicinity of the
downstream-side end portion 8a of the guide member 8
with respect to the conveyance direction (see the ar-
rowed one-dot chain lines in Fig. 2) for the paper sheet
S has been shown in the aforementioned embodiment,
the present invention is not restricted to this. According
to the present invention, the vicinity of the downstream-
side end portion 8a of the guide member 8 and the vicinity
of the upstream-side end portion 9a of the guide member
9 may be arranged on the same position with respect to
the conveyance direction for the paper sheet S.

[0081] Similarly, while the scanner portion 200 in which
the vicinity of the upstream-side end portion 27a of the
guide member 27 is arranged on the outer side beyond
the vicinity of the downstream-side end portion 26a of
the guide member 26 with respect to the conveyance
direction (see the arrowed two-dot chain lines in Fig. 4)
for the paper sheet S has been shown in the aforemen-
tioned embodiment, the presentinventionis not restricted
to this. According to the present invention, the vicinity of
the downstream-side end portion 26a of the guide mem-
ber 26 and the vicinity of the upstream-side end portion
27a of the guide member 27 may be arranged on the
same position with respect to the conveyance direction
for the paper sheet S.

[0082] While the printer portion 100 in which the vicinity
of the downstream-side end portion 8a of the guide mem-
ber 8 and the vicinity of the upstream-side end portion
9a of the guide member 9 are arranged not to overlap
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with each other has been shown in the aforementioned
embodiment, the present invention is not restricted to
this. According to the present invention, the vicinity of the
downstream-side end portion 8a of the guide member 8
and the vicinity of the upstream-side end portion 9a of
the guide member 9 may be arranged to overlap with
each other.

[0083] Similarly, while the scanner portion 200 in which
the vicinity of the downstream-side end portion 26a of
the guide member 26 and the vicinity of the upstream-
side end portion 27a of the guide member 27 are ar-
ranged not to overlap with each other has been shown
in the aforementioned embodiment, the present inven-
tion is not restricted to this. According to the present in-
vention, the vicinity of the downstream-side end portion
26a of the guide member 26 and the vicinity of the up-
stream-side end portion 27a of the guide member 27 may
be arranged to overlap with each other.

Description of Reference Signs

[0084]

1 printing portion

3,23 conveyance roller pair (upstream-
side roller pair)

3a, 4a, 23a, 24a  driving roller

3b, 4b, 23b, 24b  driven roller

4,24 conveyance roller pair (upstream-
side roller pair, downstream-side
roller pair)

5,25 discharge roller pair (downstream-
side roller pair)

5a driving roller (discharge roller)

5b driven roller

50b disc member

8, 26 guide member (upstream-side
guide member)

8b inclined surface (first inclined sur-
face)

9, 27 guide member (upstream-side
guide member, downstream-side
guide member)

9b inclined surface (second inclined
surface)

10 guide portion (downstream-side
guide member)

11, 29 intermediate member

11b, 29a curved surface portion

21 reading portion

28 guide member (downstream-side
guide member)

100 printer portion (paper sheet convey-
ance device)

200 scanner portion (paper sheet con-
veyance device)

S paper sheet
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Claims

1. A paper sheet conveyance device (100, 200) com-
prising:

an upstream-side roller pair (3, 23) and a down-
stream-side roller pair (4, 24) arranged to hold
a paper sheet (S) therebetween for conveying
the held paper sheetin a prescribed conveyance
direction; and

an upstream-side guide member (8, 26) and a
downstream-side guide member (9, 27) ar-
ranged to separate from each other in the vicinity
of the upstream-side roller pair and the down-
stream-side roller pair for guiding the paper
sheet along the conveyance direction, wherein
arrangement positions of the upstream-side
guide member and the downstream-side guide
member with respect to the upstream-side roller
pair and the downstream-side roller pair are set
to include at least one of a structure that the
upstream-side guide member is arranged to
traverse a tangent (11, 16) to the upstream-side
roller pair extending along the conveyance di-
rection and a structure that the downstream-side
guide member is arranged to traverse a tangent
(12, 18) to the downstream-side roller pair ex-
tending along the conveyance direction.

2. The paper sheet conveyance device according to
claim 1, wherein
the upstream-side guide member is arranged to
traverse the tangent to the upstream-side roller pair
extending along the conveyance direction, and the
downstream-side guide member is arranged to
traverse the tangent to the downstream-side roller
pair extending along the conveyance direction.

3. The paper sheet conveyance device according to
claim 1 or 2, having at least a structure that the up-
stream-side guide member is arranged to traverse
the tangentto the upstream-side roller pair extending
along the conveyance direction, wherein
atleastthe upstream-side guide member is arranged
to extend in a direction intersecting with the convey-
ance direction in the vicinity of the upstream-side
roller pair.

4. The paper sheet conveyance device according to

claim 1 or 2, wherein

the upstream-side guide member is arranged on a
downstream side with respect to the upstream-side
roller pair and on an outer side with respect to the
conveyance direction, while the downstream-side
guide member is arranged on an upstream side with
respect to the downstream-side roller pair and on an
outer side with respect to the conveyance direction,
and
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a vicinity of an upstream-side end portion of the
downstream-side guide member is arranged on an
outer side beyond a vicinity of a downstream-side
end portion of the upstream-side guide member with
respect to the conveyance direction.

The paper sheet conveyance device according to
claim 4, wherein

the vicinity of the downstream-side end portion of
the upstream-side guide member and the vicinity of
the upstream-side end portion of the downstream-
side guide member are arranged separately from
each other not to overlap with each other.

The paper sheet conveyance device according to
claim 5, wherein

the vicinity of the downstream-side end portion of
the upstream-side guide member and the vicinity of
the upstream-side end portion of the downstream-
side guide member are arranged separately from
each other on positions close to each other not to
overlap with each other.

The paper sheet conveyance device according to
claim 4, wherein

a first inclined surface (8b) inclined to separate from
the vicinity of the upstream-side end portion of the
downstream-side guide member is formed on a sur-
face of the vicinity of the downstream-side end por-
tion of the upstream-side guide member on the side
of the downstream-side guide member, and

a second inclined surface (9b) inclined to separate
from the vicinity of the downstream-side end portion
of the upstream-side guide member is formed on a
surface of the vicinity of the upstream-side end por-
tion of the downstream-side guide member on the
side of the upstream-side guide member.

The paper sheet conveyance device according to
claim 4, wherein

the upstream-side guide member (26) is arranged
to extend over both of an upstream side and a down-
stream side with respect to the upstream-side roller
pair.

The paper sheet conveyance device according to
claim 8, wherein

the upstream-side guide member is arranged that at
least the downstream side with respect to the up-
stream-side roller pair traverses the tangent to the
upstream-side roller pair extending along the con-
veyance direction.

The paper sheet conveyance device according to
claim 4, wherein

the downstream-side guide member (27) is arranged
to extend over both of an upstream side and a down-
stream side with respect to the downstream-side roll-
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28
er pair.

The paper sheet conveyance device according to
claim 10, wherein

the downstream-side guide member is arranged that
at least the upstream side with respect to the down-
stream-side roller pair traverses the tangent to the
downstream-sideroller pair extending along the con-
veyance direction.

The paper sheet conveyance device according to
claim 1 or 2, wherein

a vicinity of a downstream-side end portion of the
upstream-side guide member is formed to taper to-
ward adownstream side in the conveyance direction.

The paper sheet conveyance device according to
claim 1 or 2, further comprising a printing portion (1)
for printing images on the paper sheet, wherein

the downstream-side roller pair includes a discharge
roller (5a) arranged to come into contact with a sur-
face of the paper sheet on a side opposite to a side
printed with the images and rotatable in a direction
for discharging the paper sheet, and a driven roller
(5b) arranged to come into contact with a surface of
the paper sheet on the side printed with the images
and rotating following the discharge roller, and

the driven roller includes a thin disc member (50b)
arranged to be orthogonal to the paper sheet and
having an outer peripheral portion of an irregular
shape.

The paper sheet conveyance device according to
claim 1 or 2, further comprising a printing portion for
printing images on the paper sheet, wherein

the downstream-side roller pair includes a discharge
roller arranged to come into contact with a surface
of the paper sheeton a side opposite to a side printed
with the images and rotatable in a direction for dis-
charging the paper sheet, and a driven roller ar-
ranged to come into contact with a surface of the
paper sheet on the side printed with the images and
rotating following the discharge roller, and

the downstream-side guide member (10) arranged
in the vicinity of the discharge roller and the driven
roller is arranged on an upstream side of the dis-
charge roller and the driven roller and on a side op-
posite to a side where the printing portion is ar-
ranged.

The paper sheet conveyance device according to
claim 14, further comprising an intermediate mem-
ber (11) arranged on an inner side with respect to
the conveyance direction and including a curved sur-
face portion (11b) bentin the form of a curved surface
along the conveyance direction, wherein the paper
sheet is conveyed to be along the curved surface
portion of the intermediate member, and
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the downstream-side guide member (10) arranged
in the vicinity of the discharge roller and the driven
roller is integrally formed on the intermediate mem-
ber.

The paper sheet conveyance device according to
claim 1 or 2, further comprising a reading portion (21)
for performing image reading processing with re-
spect to the paper sheet, wherein

the downstream-side guide member (28) arranged
on a downstream side of the reading portion is ar-
ranged on an upstream side of the downstream-side
roller pair (25) arranged on the downstream side of
the reading portion and on a side opposite to a side
where the reading portion is arranged, and arranged
to traverse the tangent to the downstream-side roller
pair extending along the conveyance direction.

The paper sheet conveyance device according to
claim 1 or 2, further comprising an intermediate
member (11, 29) arranged on an inner side with re-
spect to the conveyance direction and including a
curved surface portion (11b, 29a) bent in the form of
a curved surface along the conveyance direction,
wherein

the paper sheet is conveyed to be along the curved
surface portion of the intermediate member, and
the upstream-side guide member and the down-
stream-side guide member are arranged on an outer
side with respect to the conveyance direction.

The paper sheet conveyance device according to
claim 17, wherein

the curved surface portion is at least provided be-
tween the upstream-side roller pair (23) and the
downstream-side roller pair (24) in the conveyance
direction.

The paper sheet conveyance device according to
claim 17, wherein

atleast either one (3) of the upstream-side roller pair
and the downstream-side roller pair is arranged on
a position corresponding to the curved surface por-
tion.

The paper sheet conveyance device according to
claim 17, wherein

the upstream-side roller pair and the downstream-
side roller pair both include driving rollers (3a, 4a,
23a, 24a) rotatable in a direction for conveying the
paper sheet and driven rollers (3b, 4b, 23b, 24b) ro-
tating following the driving rollers, and

the driving roller of the upstream-side roller pair and
the driving roller of the downstream-side roller pair
are both arranged on an inner side with respect to
the conveyance direction, and the driven roller of the
upstream-side roller pair and the driven roller of the

10

15

20

25

30

35

40

45

50

55

16

downstream-side roller pair are both arranged on an
outer side with respect to the conveyance direction.
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