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MEDIUM TRANSPORTING DEVICE AND
RECORDING APPARATUS

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.

The present application 1s based on Japanese Patent Appli-
cations Nos. 2003-62538 and 2003-62535, the entire contents
of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

The present mvention relates to a medium transporting
device which transports a medium and a recording apparatus
provided with this medium transporting device.

Heretofore, for example, 1n an 1nk jet printer that 1s one of
recording apparatuses, while paper that 1s one of recording,
media 1s being fed 1nto a recording section by a paper trans-
porting device, recording 1s performed and thereaiter the
paper 1s fed out to the outside. In such the 1ink jet printer, while
the paper 1s fed 1n a state where 1t 1s held between a feed roller
and 1ts driven roller, recording 1s performed 1n a recording
head, and thereafter the paper 1s fed out 1n a state where 1t 1s
held by a discharge roller and a spur roller functioning as its
driver roller, and discharged.

In the 1k jet printer including such the paper transporting
device, 1n case that an 1image composed of ejected many 1nk
droplets, for example, a solid image 1s recorded on the paper,
the paper absorbs a large amount of 1nk, so that 1t bulges
toward the recording head 1n the wavy shape after recording,
that 1s, cockling 1s produced. As this cockling develops, the
distance between the paper and the recording head becomes
more uneven, and unevenness 1s produced 1n ik splash dis-
tance, whereby unevenness 1s produced 1n recording, or the
paper comes 1nto contact with the recording head and stains.
Therefore, recently, an ink jet printer has been proposed, 1n
which plural openings are formed on a paper transporting,
surface 1n the paper transporting direction and in the direction
perpendicular to the paper transporting direction at a regular
pitch, that 1s, the plural openings are provided 1n the shape of
a grid, and the paper 1s sucked through these opening by a
suction pump thereby to suppress the above cockling (refer to
JP-A-63-303781 and JP-A-3-270).

In the 1k jet printers including the above conventional
suction type paper transporting device, there 1s an 1nk jet
printer having a dimple around each opeming in order to
heighten suction force determined by negative pressurexarea.
However, since the dimples are formed in the shape of a grnid
correspondingly to each opening, a partition wall exists
between the dimples. Therefore, after [a leading end of the
paper] a medium was pulled into the dimples once, it is curled
up by the partition walls provided in the direction perpendicu-
lar to the paper transporting direction, so that there 1s fear that
it comes 1nto contact with the recording head and stains.

Further, in the 1nk jet printers including the above conven-
tional suction type paper transporting device, through-holes
are only opened on the paper transporting surface to suck the
paper. Therefore, 1t 1s difficult to suppress cockling through-
out the entire surface 1n the recording section by a proper
amount of suction force. On the contrary, in case that the
suction force 1s too strong, though cockling can be suppressed
throughout the entire surface, decrease of feeding accuracy
can be caused.
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2
SUMMARY OF THE INVENTION

A first object of the mvention 1s to prevent curling-up of
[the leading end of] the medium when the medium is trans-
ported.

Further, a second object of the invention 1s to suppress the
influence of cockling when the medium 1s transported.

In order to achieve the objects, according to the first aspect
of the mvention, a medium transporting apparatus, which
transports a medium supplied onto a medium transporting
surface, sucking the medium, 1s characterized in that a dimple
extending continuously from a transportation upstream end
of the medium to a transportation downstream end thereof 1s
formed on the medium transporting surface. Hereby, the lead-
ing end of the medium, atter pulled into the dimples once, 1s
transported 1n the pulled state. Therefore, 1t 1s prevented that
the leading end of the medium 1s curled up by the conven-
tional partition walls provided in the direction perpendicular
to the medium transporting direction, so that 1t 1s possible to
prevent a stain on the medium caused by contact with a
recording head.

Further, a medium transporting apparatus according to the
second aspect of the mvention 1s characterized 1n that the
dimple 1s formed so that its depth on the transportation down-
stream side becomes larger than that on the transportation
upstream side. Hereby, even by a proper amount of suction
force, a concave portion of cockling produced immediately
alter recording and a concave portion of cockling produced
alter completion of recording are pulled into the dimples, and
the medium can be sucked and transported. Therefore, pro-
trusion of a convex portion of cockling from the medium
transporting surface can be suppressed, and the distance
between the medium and the recording head can be kept
uniform.

Further, a medium transporting apparatus according to the
third aspect of the mvention 1s characterized in that plural
dimples are arranged 1n parallel 1n the direction perpendicular
to the medium transporting direction. Hereby, the wavy con-
cave portion of cockling can be surely pulled into the dimples,
so that protrusion of the wavy convex portion of cockling
from the medium transporting surface can be surely sup-
pressed.

Further, a medium transporting apparatus according to the
fourth, fifth or sixth aspects of the invention 1s characterized
that the dimple 1s formed so as to gradually become deeper
from the transportation upstream side of the medium toward
the transportation downstream side. Further, 1t 1s character-
ized 1n that the dimple 1s formed so as to gradually become
deeper up to the predetermined distance from the transporta-
tion upstream end of the medium toward the transportation
downstream end, and formed so that the depth of the further
part from the predetermined distance becomes constant up to
the transportation downstream end of the medium. Further, 1t
1s characterized 1n that the dimple 1s formed so that the dimple
ol the predetermined length from the transportation upstream
end of the medium toward the transportation downstream end
1s formed with a first depth and the further part from the
predetermined distance 1s formed with a second depth that 1s
larger than the first depth up to the transportation downstream
end of the medium. Hereby, the concave portion of cockling
which becomes largest 1in dry after recording can be surely
pulled into the dimples, so that protrusion of the convex
portion of cockling from the medium transporting surface can
be nearly suppressed completely.

A medium transporting apparatus according to the seventh
aspect of the invention, including plural suction openings
provided on the medium transporting surface, a pressure




US RE44,041 E

3

reduction chamber commumicating with the plural suction
openings, and a suction device which sucks air 1n the pressure
reduction chamber, 1s characterized 1n that the suction open-
ing 1s provided with a suction unit including a suction hole
communicating with the pressure reduction chamber and a
suction chamber 1n which the area of a suction surface
opposed to the medium 1s larger than the cross-section of the
suction hole, and the suction chamber functions as the
dimple. Hereby, flow velocity of air on the downside of the
medium which has approached on the suction chamber
becomes high and the negative pressure 1s increased. There-
fore, even 1f cockling 1s produced in the medium, 1t 1s possible
to suck the medium into the suction chamber completely.
Further, since a proper amount of suction force 1s produced by
the suction chamber, the transporting device can suck and
transport the medium, keeping feed accuracy of the medium
high.

In order to achieve the above objects, a liquid jet apparatus
according to the eighth aspect of the invention 1s character-
1zed by including a jetted maternal transporting device having
the above each function of the medium transporting device
according to any one of the first to seventh aspects. Hereby, 1t
1s possible to provide the liquid jet apparatus taking the above
cach working eflect.

In order to achueve the above objects, arecording apparatus
according to the ninth aspect of the invention 1s characterized
by including the medium transporting device according to
any one of the first to eighth aspects. Hereby, 1t 1s possible to
provide the recording apparatus taking the above each work-
ing eifect.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a side view showing a medium transporting device
according to an embodiment of the invention;

FIGS. 2A and 2B are a plan view and a sectional side view
taken along a line IIB-IIB of FIG. 2A, which show a first
embodiment of a suction part in FIG. 1;

FIG. 3 1s a diagram showing tension power acting on the
medium when a suction chamber 1s covered with the medium;

FI1G. 4 1s a diagram showing the unevenness state of cock-
ling of the medium after the predetermined time passed since
recording has been started;

FIG. 5 15 a diagram showing a change with the passage of

time regarding amplitude of the unevenness of cockling of the
medium after start of recording;

FIG. 6 1s a sectional side view taken along a line of B-B in
FIG. 2, which shows a second embodiment of the suction part
in FIG. 1;

FIG. 7 1s a perspective view showing an 1nk jet printer as a
recording apparatus provided with the medium transporting,
device of the invention;

FIG. 8 1s a plan view showing a main part of the ik jet
printer 1n FIG. 7;

FI1G. 9 15 a front view showing the main part of the 1k jet
printer 1n FIG. 7; and

FI1G. 10 1s a side view showing the main part of the 1nk jet
printer 1n FIG. 7.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of the invention will be described below
with reference to drawings.

FIG. 1 15 a side view showing a recording medium trans-
porting device that 1s one of medium transporting apparatuses
according to an embodiment of the invention. This recording
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medium transporting device 100 includes a suction unit 110
which sucks and holds a recording medium at the recording
time, and a recording medium transporting unit 150 which
transports the recording medium from the upstream side of
the suction unit 110 to the downstream. The suction unit 110
1s arranged below a recording head 231 for recording data on
the recording medium, forming a recording medium trans-
porting path L therebetween. Further, the suction unit 110 1s
formed 1n the shape of a hollow box having up-and-down
two-stage structure comprising a suction part 120 of the upper
stage and a suction force generating part 130 of the lower
stage.

A first embodiment of the suction part 120 will be
described. The suction part 120 comprises a pressure reduc-
tion chamber 121 formed nside, plural suction chambers 123
which are formed on a recording medium transporting sur-
face 122 in the shape of a rectangular recess that is long in the
transporting direction of the recording medium and which are
characteristic parts of the invention, and plural suction holes
124 which have circular and smaller cross-section than the
suction chambers 123 extending up and down so as to com-
municate these suction chambers 123 respectively with the
pressure reduction chamber 121.

FIGS. 2A and 2B are plan view of the suction part 120 1n
the first embodiment and a sectional side view taken along a
line IIB-1IB of FIG. 2A. The suction chamber 123 1s formed
so that 1ts short side has the predetermined length and 1ts long
side has the length leading from the neighborhood of an
upstream end of the recording medium transporting surface
122 to the neighborhood of a downstream end. Namely, each
suction chamber 123 extends continuously 1n the transporting
direction of the recording medium, and the suction chambers
123 are arranged 1n the direction perpendicular to the trans-
porting direction of the recording medium with a partition
wall therebetween. The suction holes 124 are formed on the
bottom surface of the suction chamber 123 in the transporting
direction ofthe recording medium at the predetermined pitch.
Namely, the suction holes 124 are formed for each suction
chamber 123 in a row.

As described above, since each suction chamber 123 does
not have the partition wall 1n the transporting direction of the
recording medium but 1s formed so as to extend continuously,
a leading end of the recording medium, after pulled into the
dimple-like suction chambers 123 once, 1s transported 1n the
pulled state. Therefore, 1t 1s prevented the leading end of the
recording medium 1s curled up by the convention partition
wall provided 1n the direction perpendicular to the transport-
ing direction of the recording medium, so that 1t 1s possible to
prevent a stain on the recording medium caused by contact
with the recording head 231.

Here, since the suction chamber 123 is formed so that its
long side has the length leading from the neighborhood of the
upstream end of the recording medium transporting surface
122 to the neighborhood of the downstream end, till the
leading end of the recording medium reaches the downstream
end of the recording medium transporting 122, a state where
only a part of the suction chamber 123 1s covered with the
recording medium continues. Therefore, there 1s fear of bad
absorption-transportation due to lowering of the suction
force. However, on the lower surface of the leading end of the
recording medium, negative pressure by dynamic pressure
loss caused by air flow between the lower surface of the
recording medium and the bottom surface of the suction
chamber 123 due to the suction hole 124 and by dynamic
pressure loss of the suction hole 124 1tself 1s produced. There-
fore, 1t 1s possible to suck the leading end of the recording
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medium stably and transport 1t. A result of investigation on
this point will be described 1n reference with FIGS. 3A and
3B.

FIG. 3A 1s a diagram showing tension acting on the record-
ing medium when the whole of each suction chamber 123 1s
covered with the recording medium 1n case that the lengths of
the long side of the suction chamber are different, and FIG.
3B 15 a diagram showing the change of tension acting on the
recording medium when the suction chambers 123 are gradu-
ally covered with the recording medium in case that the long
side of the suction chamber 123 has the predetermined length.
As shown in FIG. 3A, 1n case that the full lengths of the long,
side of the suction chamber 123, that 1s, the full lengths of the
suction chamber 123 in the transporting direction of the
recording medium (sub-scanning direction) are 20 mm, 30
mm, and 45 mm, when the whole of each suction chamber
123 1s covered with the recording medium, the tension acting
on the recording medium become about 20 cN, about 30 cN,
and about 45 cN. Namely, 1t has been proved that the tension
increases linearly.

Further, as shown in FIG. 3B, 1n case that the long side of
the suction chamber 123, that 1s, the full length of the suction
chamber 123 1n the transporting direction of the recording
medium (1n the sub-scanning direction) 1s 45 mm, when the
suction chambers 123 are gradually covered with the record-
ing medium, 1t has been proved that the tension acting on the
recording medium nearly increases linearly. Further, 1t has
been proved that the tension acting on the recording medium
when the full lengths of the suction chamber 123 are 20 mm
and 30 mm, which are shown 1n FIG. 3A, nearly get on the
graph shown in FI1G. 3B.

Accordingly, before the leading end of the recording
medium reaches the downstream end of the recording
medium transporting surface 122, even if only a part of the
suction chamber 123 1s covered with the recording medium,
that 1s, the suction chamber 123 on the leading end side of the
recording medium 1s 1n the open state, on the lower surface of
the leading end of the recording medium, the negative pres-
sure by the dynamic pressure loss caused by the air tlow
between the lower surface of the recording medium and the
bottom surface of the suction chamber 123 due to the suction
hole 124 and by the dynamic pressure loss of the suction hole
124 1itself 1s produced. Therefore, 1t 1s possible to suck the
leading end of the recording medium stably and transport it.

The suction force generating part 130 1s communicated
with the pressure reduction chamber 121 of the suction part
120 through a communication hole 131, and includes a pump
132 having a centrifugal fan inside. The pump 132 is attached
in the predetermined position below the pressure reduction
chamber 121 1n a state where it communicates with the pres-
sure reduction chamber 121 through the communication hole
131, and the centrifugal fan turns at the recording time.

The recording medium transporting unit 1530 comprising a
teed roller 151 which feeds the recording medium between
the recording head 231 and the suction unit 110, a driven
roller 152 which 1s brought into pressure-contact with this
teed roller 151 from the upside, a discharge roller 153 which
discharges the recording medium to the outside, and a spur
roller 154 which 1s brought into contact with this discharge
roller 153 from the upside. In case of the constitution 1n which
the suction unit 110 can be moved 1n the discharge direction,
the discharge roller 153 and the spur roller 154 may not be
provided.

As described above, the suction opening 1s composed of
the suction hole 124 and the suction chamber 123, and further
the suction hole 124 1s formed 1nto the through-hole having
the small diameter, whereby coelficient of utilization of the
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negative pressure which can be utilized 1n relation to the
characteristic of the pump 132 1s heightened. Further, the
suction chamber 123 i1s formed as the nearly rectangular
recess that 1s larger 1n area than the suction hole 124, whereby
the large suction force can be generated 1n relation to the
recording medium. Further, each suction chamber 123 does
not include the partition wall 1n the transporting direction of
the recording medium and the suction chamber 123 1s formed
so that 1ts long side has the length leading from the neighbor-
hood of the upstream end of the recording medium transport-
ing surface 122 to the neighborhood of the downstream end.
Theretore, the leading end of the medium, after pulled into the
suction chambers 123 once, 1s transported 1n the pulled state.
Therefore, 1t 1s prevented that the leading end of the medium
1s curled up by the conventional partition wall provided in the
direction perpendicular to the paper transporting direction, so
that 1t 1s possible to prevent a stain on the medium caused by
contact with the recording head 231.

The thus constructed recording medium transporting
device 100 operates as follows: The feed roller 151 rotates
and feeds the recording medium between the recording head
231 and the suction unit 110. On the other hand, the pump 132
operates and applies the suction force through the communi-
cation hole 131 and the pressure reduction chamber 121 to the
suction hole 124 and the suction chamber 123. Hereby, the
recording medium 1s transported 1n a state where it 1s sucked
on the recording medium transporting surface 122. Simulta-
neously, the recording head 231, moving 1n a main scanning
direction above the recording medium, ejects an 1nk droplet
on the recording medium to perform recording.

At this time, since the leading end of the recording
medium, after pulled into the dimple-like suction chambers
123 once, 1s transported in the pulled state, the distance
between the recording medium and the recording head 231
becomes uniform. Therefore, unevenness 1n recording due to
unevenness 1n splash distance of the ink droplet, and the stain
on the recording medium due to the contact with the recording
head 231 can be prevented. Next, the discharge roller 153
rotates and discharges the recording medium on which
recording has been completed to the outside.

Next, a second embodiment of the suction part 120 will be
described.

Up to now, the recording medium has come up and pro-
truded on the recording medium transporting surface by gen-
eration ol cockling which waves 1n the direction perpendicu-
lar to the transporting direction of the recording medium. In
the invention, the dimple-like suction chambers 123 are
formed on the recording medium transporting surface 122 so
as to arrange 1n the direction perpendicular to the transporting
direction of the recording medium with the partition wall 125
between. Theretfore, the concave portion of the cockling can
be pulled into the dimple-like suction chambers 123, and the
convex portion of the cockling can be fitted to the top of the
partition wall 125. Accordingly, 1t 1s possible to suppress the
protrusion of the recording medium from the recording
medium transporting surface 122, and the distance between
the recording medium and the recording head 231 1s made
umiform, whereby recording accuracy can be heightened.
However, 1t has been proved that the unevenness state of
cockling of the recording medium changes as the time passes
since recording has been started.

FIG. 4 1s a diagram showing the unevenness state of cock-
ling of the recording medium after the predetermined time
has passed since recording has been started. In FIG. 4, a solid
line represents the unevenness state of the recording medium
transporting surface 122 1n the main scanning direction, and
the depth of the suction chamber 123 1n this example 1s about
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0.5 mm. As shown by dot-dash lines, amplitude of the
unevenness of the cockling of the recording medium after 3.6
sec. passed since recording has been started 1s about 0.46 mm,
and the protrusion of the recording medium from the record-
ing medium transporting surface 122 can be prevented com-
pletely. However, as shown by two dot-dash lines, amplitude
of the unevenness of the cockling of the recording medium
alter 22.4 sec. passed since recording has been started devel-
ops 1nto about 0.7 mm, and the recording medium protrudes
from the recording medium transporting surface 122.

Therefore, measurement on motion of cockling 1n various
recording media and under various environments has been
performed. In result, it has been proved that deformation of
the recording medium that gets only wet due to attachment of
ink 1s small, growth of deformation of the recording medium
starts as dry of ink starts, and the deformation of the recording
medium tends toward contraction as the dry of ink further
advances. The peak of the deformation of the recording
medium may achieve usually when the region of recording,
completion of the recording medium has moved to the trans-
portation downstream side and exists in the moving region in
the main scanning direction (direction perpendicular to the
transporting direction of the recording medium) of the car-
riage on which the recording head 231 1s mounted.

Therefore, by setting the depth of the suction chamber 123
in the region on the transportation downstream side from this
deformation peak portion of the recording medium larger
than the depth of the suction chamber 123 1n the region on the
transportation upstream side from the deformation peak por-
tion, the protrusion of the recording medium from the record-
ing medium transporting surface 122 can be completely pre-
vented, and the distance between the recording medium and
the recording head 231 can be made more uniform thereby to
heighten the recording accuracy more. In order to specity the
deformation peak portion of the recording medium, the fol-
lowing 1nvestigation has been performed.

FIG. 5 15 a diagram showing a change with the passage of
time regarding the amplitude of the unevenness of cockling of
the recording medium after start of recording. As clear from
FIG. S, the amplitude of the unevenness of cockling of the
recording medium becomes large sharply immediately after
start of recording. After the predetermined time has passed,
the amplitude 1s kept at a constant value (about 0.7 mm). The
peak of the deformation of the recording medium 1s produced
most early when high duty recording has been performed
under the environment of high temperature and low humidity,
and when about 10 sec. passed since recording has started.

Theretfore, a diverting point of the depth on the transporta-
tion upstream side of the suction chamber 123 and the depth
on the transportation downstream side thereof 1s set on the
basis of the time elapsed since recording has started, and it 1s
preferable that this base time 1s about 10 sec. or more. By
multiplying this base time by the medium transporting speed,
the distance from a recording start point on the recording
medium transporting surface 122 to a deformation peak point
1s obtained. Next, by adding to this distance the distance from
the transportation upstream end on the recording medium
transporting surface 122 to the recording start point, the
diverting point of the depth on the transportation upstream
side of the suction chamber 123 and the depth on the trans-
portation downstream side thereot 1s obtained, and the suc-
tion chamber 123 1s formed correspondingly.

FIGS. 6 A, 6B, and 6C are sectional side views taken along
a line B-B in FIG. 2B, showing examples of sectional shapes
of the suction chamber 123 according to the second embodi-
ment, 1n which the same components as those 1n the first
embodiment are denoted by the same reference numerals.
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The suction chamber 123 shown in FIG. 6 A 1s formed so as to
become deeper gradually from the transportation upstream
side toward the transportation downstream side so that the
depth d of a diverting point A of the depth on the transporta-
tion upstream side of the suction chamber 123 and the depth
on the transportation downstream side thereol becomes a
peak value of the deformation of the recording medium. Fur-
ther, the suction chamber 123 shown 1n FIG. 6B 1s formed so
as to become deeper gradually from the transportation
upstream side to the diverting point A and formed constantly
at the depth d from the diverting point A toward the transpor-
tation downstream side so that the depth d of the diverting
point A of the depth on the transportation upstream side of the
suction chamber 123 and the depth on the transportation
downstream side thereot becomes the peak value of the defor-

mation of the recording medium. Further, the suction cham-
ber 123 shown 1n FIG. 6C 1s constantly formed at a depth d1
that becomes the peak value of the deformation of recording
medium from the transportation upstream side to the divert-
ing point A, and formed constantly at a depth d2 that 1s larger
than the depth d1 from the diverting point A toward the
transportation downstream side. Hereby, the concave portion
of the cockling which becomes largest 1n dry after recording
can be pulled into the dimple-like suction chambers 123
formed deeply, and the convex portion of the cockling can be
fitted to the top of the partition wall 125. Accordingly, 1t 1s
possible to nearly suppress the protrusion of the recording
medium from the recording medium transporting surface 122
completely, and the distance between the recording medium
and the recording head 231 1s made uniform, whereby record-
ing accuracy can be heightened.

The thus constructed recording medium transporting
device 100 operates as follows: The feed roller 151 rotates
and feeds the recording medium between the recording head
231 and the suction unit 110. On the other hand, the pump 132
operates and applies the suction force through the communi-
cation hole 131 and the pressure reduction chamber 121 to the
suction hole 124 and the suction chamber 123. Hereby, the
recording medium 1s transported 1n a state where it 1s sucked
on the recording medium transporting surface 12. Simulta-
neously, the recording head 231, moving in the main scanning
direction above the recording medium, ejects an 1nk droplet
on the recording medium to perform recording.

At this time, since the concave portion of cockling which
becomes largest in dry after recording 1s surely pulled into the
dimple-like suction chambers 123 formed deeply, and the
convex portion of cockling 1s fitted to the top of the partition
wall 125, the distance between the recording medium and the
recording head 231 becomes uniform. Therefore, unevenness
in recording due to unevenness in splash distance of the 1nk
droplet, and the stain on the recording medium due to the
contact with the recording head 231 can be prevented. Next,
the discharge roller 153 rotates and discharges the recording
medium on which recording has been completed to the out-
side.

FIG. 7 1s a perspective view of an 1nk jet printer as a
recording apparatus provided with the above recording
medium transporting device 100, and FIGS. 8to 10 are a plan
view, a front view, and a side view which show a main part of
the ink jet printer. This ik jet printer 200 comprises an
automatic supply feeding (ASF) unit 220 aslant attached to
the backward upper portion of a printer body 210, a recording
part 230 included in the printer body 210, and the recording
medium transporting device 100. As a recording medium,
paper for the ink jet printer 200, plain paper, an OHP film,
tracing paper, and a post cart can be used.
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The ASF unit 220 comprises a tray 221 1n which paper 1 1s
housed, and a supply roller 222 which pulls out the paper 1
from this tray 221 and supplies 1t. The recording part 230
comprises a carriage 233 on which a recording head 231 and
an 1k cartridge 232 are mounted, and a DC motor 235 which
moves this carriage 233 along a guide shaft 234 arranged in
the main scanning direction. The recording head 231 has a
nozzle array comprising plural nozzles, for example, ninety-
s1Xx nozzles for each color of cyan, magenta, yellow, light
cyan, light magenta, dark yellow, and black.

The recording medium transporting device 100 includes
the suction unit 110 comprising the suction part 120 of the
upper stage which sucks and holds the recording medium at
the recording time and the suction force generating part 130
of the lower stage, and the recording medium transporting
unit 150 which transports the recording medium from the
upstream side of the suction unit 110 to the downstream. In
case of the first embodiment, the suction part 120 comprises
the pressure reduction chamber 121 formed 1nside, the plural
suction chambers 123 which are formed on the recording
medium transporting surface 122 1n the shape of a rectangular
recess that 1s long 1n the transporting direction of the record-
ing medium, and the plural suction holes 124 which commu-
nicate these suction chambers 123 respectively with the pres-
sure reduction chamber 121.

Further, 1n case of the second embodiment, the suction
chamber 123, as shown 1n FIG. 6A, 1s formed so as to become
deeper gradually from the transportation upstream side
toward the transportation downstream side so that the depth d
of the diverting point A of the depth on the transportation
upstream side of the suction chamber 123 and the depth on the
transportation downstream side thereol becomes the peak
value of the deformation of the recording medium.

As described foregoing, the recording medium transport-
ing unit 150 includes the feed roller 151 which feeds the
recording medium between the recording head 231 and the
suction unit 110, and the driven roller 152 which 1s brought
into pressure-contact with this feed roller 151 from the
upside. This ik jet printer 200 has the suction umit 110 which
can move 1n the discharge direction and 1s not provided with
the discharge roller 1533 which discharges the recording
medium to the outside and the spur roller 154 brought into
contact with the discharge roller 153 from the upside as
shown in FIG. 1. However, the ink jet printer having the
discharge roller 153 and the spur roller 154 may be used.

The thus constructed 1nk jet printer 200 operates as fol-
lows. When a recording instruction on the paper 1 housed 1n
the tray 221 1s mput from a not-shown host computer, the
supply roller 222 rotates and picks up the paper housed 1n the
tray 221 one by one to supply it. Further, the feed roller 152
rotates and feeds the paper 1 between the recording head 231
and the suction unit 110.

On the other hand, the pump 132 operates, and applies the
suction force through the communication hole 131 and the
pressure reduction chamber 121 to the suction hole 124 and
the suction chamber 123. Hereby, the paper 1 1s transported in
the state where 1t 1s sucked on the recording medium trans-
porting surface 125. Simultaneously, the DC motor operates,
and moves the carrniage 233 through a timing belt along the
guide shaft 234. At this time, the recording head 231 ejects ink
of each color supplied from the 1nk cartridge 232 as a minute
ink droplet on the paper 1 from all or a part of the plural
nozzles according to recording data thereby to record the
data. In case of the first embodiment, since the leading end of
the recording medium, after pulled into the suction chambers
123 once, 1s transported in the pulled state, the distance
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between the recording medium and the recording head 231
becomes uniform, so that recording can be performed at high
accuracy.

Further, 1n case of the second embodiment, though cock-
ling may be produced in the paper 1 after recording, the
concave portion of cockling 1s pulled 1nto the dimple-like
suction chambers 123, and the convex portion of cockling 1s
fitted to the top of the partition wall 125. Accordingly, the
distance between the recording medium and the recording
head 231 becomes uniform, so that recording can be kept at
high accuracy.

Next, the discharge roller 153 rotates and discharges the
paper 1 on which recording has been completed from a dis-
charge outlet 201 to the outside.

As described above, 1n case of the first embodiment, the
leading end of the recording medium, after pulled into the
dimple-like suction chambers 123 once, 1s transported 1n the
pulled state. Therefore, 1t 1s prevented that the leading end of
the recording medium 1s curled up by the conventional parti-
tion wall provided in the direction perpendicular to the
recording medium transporting direction, so that 1t 1s possible
to bring the recording head 231 nearer to the recording
medium, and recording accuracy can be further improved.

Further, in case of the second embodiment, even by a
proper amount of suction force, the concave portion of cock-
ling produced immediately after recording and the concave
portion of cockling produced after completion of recording
are completely pulled 1nto the dimple-like suction chambers
123, and the recording medium can be sucked and trans-
ported. Therefore, protrusion of the convex portion of cock-
ling from the recording medium transporting surface 122 can
be surely suppressed, and the distance between the recording
medium and the recording head 231 can be kept uniform.
Accordingly, since 1t 1s possible to bring the recording head
231 nearer to the recording medium, the recording accuracy
can be further improved. In the above embodiment, the inven-
tion 1s applied to the recording apparatus provided with the
recording medium transporting device. However, the mnven-
tion can be applied also to a liquid jet apparatus provided with
a jetted material transporting device, including an ink jet
printer, and the same working effects are obtained.

What 1s claimed 1s:

[1. A medium transporting apparatus mounted in a liquid
jet apparatus which comprises a liquid jet head provided 1n a
liquid jet area, the medium transporting apparatus compris-
ng:

a transportation surface adapted to support amedium being,
transported, the transportation surface opposing the 1ig-
uid jet head and extending to a downstream side of the
liquid jet area relative to the direction that the medium 1s
transported;

wherein a plurality of dimples are formed on said transpor-
tation surface and adapted to oppose an entire region of
the medium;

wherein each of the dimples 1s formed with a plurality of
suction holes adapted to suck the medium into the
dimples;

wherein all of the dimples have closed shapes when viewed
from above the transportation surface; and

wherein each of the dimples extends continuously from a
transportation upstream side of said transportation sur-
face to a transportation downstream side thereot, and the
suction holes 1n each of the dimples are arrayed 1n the
direction that the medium is transported.}

[2. The medium transporting apparatus according to claim

1, wherein said dimples are formed so that a depth thereof on
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said transportation downstream side becomes larger than that
on said transportation upstream side.]

[3. The medium transporting apparatus according to claim
2, wherein said dimples are formed so as to gradually become
deeper from said transportation upstream side of the medium
toward said transportation downstream side.]

[4. The medium transporting apparatus according to claim
2, wherein said dimples are formed so as to gradually become
deeper up to a predetermined distance from said transporta-
tion upstream side of said transportation surface, and are
formed so that a depth of a further part of the dimples from the
predetermined distance up to the said transportation down-
stream side of said medium becomes constant to said trans-
portation downstream side of the transportation surface.]

[5. The medium transporting apparatus according to claim
2, wherein said dimples are formed so that the dimples up to
a predetermined distance from said transportation upstream
side of said transportation surface are formed with a first
depth and a further part of the dimples from the predeter-
mined distance up to the said transportation downstream side
ol said transportation surface are formed with a second depth
that is larger than the first depth.]

[6. The medium transporting apparatus according to claim
1, wherein the plurality of dimples are arranged in parallel 1n
a direction perpendicular to the transporting direction of said
medium. ]

[7. The medium transporting apparatus according to claim
1, further comprising a suction unmt including:

a plurality of suction openings provided on said medium

transporting surface;

a pressure reduction chamber communicating with said
suction openings; and

a suction device which sucks air 1n said pressure reduction
chamber,

wherein each suction opening 1s provided with at least one
of the suction holes communicating with said pressure
reduction chamber and a suction chamber having a suc-
tion surface opposed to said medium, an area of which 1s
larger than a cross-section of said suction holes, and

said suction chambers constitutes the dimples.}

[8. A liquid jet apparatus including a jetted material trans-
porting device having a function of the medium transporting
device according to claim 1.}

[9. A recording apparatus including the medium transport-
ing device according to claim 1.]

[10. The medium transporting apparatus of claim 1,
wherein the portions of the transportation surface surround-
ing the dimples all lie in a single plane.]

[11. A liquid jet apparatus comprising a jetted material
transporting device comprising the medium transporting
apparatus device according to claim 1.}

[12. A medium transporting apparatus according to claim
1, wherein the suction holes of adjacent dimples located
throughout the length of the transportation surtace are aligned
in a direction perpendicular to the direction in which the
medium is transported.}

[13. A medium transporting apparatus mounted in a liquid
jet apparatus which comprises a liquid jet head provided 1n a
liquid jet area, the medium transporting apparatus compris-
ng:

a transportation surface adapted to support amedium being,
transported, the transportation surface opposing the 1ig-
uid jet head and extending to a downstream side of the
liquid jet area relative to the direction that the medium 1s
transported; and
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a plurality of suction chambers formed in the transporta-
tion surface and adapted to oppose an entire region of the
medium;

wherein each of the suction-chambers 1s formed with a
plurality of suction holes adapted to suck the medium
into the suction chambers:

wherein all of the suction chambers have closed shapes
when viewed from above the transportation surface;

wherein each suction chamber comprises a bottom surface
and a wall extending around substantially the entire
periphery of the bottom surface; and

wherein each of the suction chambers extends continu-
ously from a transportation upstream side of the trans-
portation surface to a transportation downstream side of
the transportation surface, and a plurality of suction
holes are formed 1n each of the suction chambers and are
arrayed in the direction that the medium is transported.}

[14. The medium transporting apparatus according to
claim 13, wherein a top of the wall defines at least a portion of
the medium transportation surface.]

[15. The medium transporting apparatus according to
claim 14, wherein the top of the wall along the entire length of
the wall lies in substantially the same plane.]

[16. The medium transporting apparatus according to
claim 13, wherein a plurality of the suction chambers are
arranged 1n parallel in a direction perpendicular to a trans-
porting direction of said medium.}

[17. The medium transporting apparatus according to
claim 13, further comprising:

a pressure reduction chamber communicating with the suc-

tion holes; and

a suction device which sucks air 1n said pressure reduction
chamber; and

wherein the suction holes are formed 1n the bottom surface
of the suction chambers.]

[18. The medium transporting apparatus according to
claim 17, wherein the bottom surface of the suction chambers
are opposed to the medium being transported and wherein the
bottom surface ol the suction chambers have a larger area than
the suction holes.]

[19. A recording apparatus comprising the medium trans-
porting device according to claim 13}

[20. A medium transporting apparatus according to claim
13, wherein the suction holes of adjacent suction chambers
located throughout the length of the transportation surface are
aligned 1n a direction perpendicular to the direction 1n which
the medium is transported.}

21. A medium transporting apparatus configured to trans-
port a medium in a transporting divection while sucking the
medium, the medium transporting apparatus comprising:

a surface extending in the transporting divection, the sur-

Jace above which the medium is transported;

a plurality of suction chambers adapted to oppose an entire
region of the medium in a direction perpendicular to the
transporting direction;

all of the suction chambers have closed shapes when
viewed from above the surface;

a suction chamber of the plurality of suction chambers
extending from a transportation upstream side of the
surface to a transportation downstream side thereof,

a plurality of suction openings being formed in the suction
chamber and communicating the suction chamber with
a pressure reduction chamber; and

a suction device configured to suck aiv in the pressure
reduction chamber,
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wherein the suction chamber has a part in which a width of
the part is larger than an aperture width of the suction
openings in a direction perpendicular to the transport-
ing direction; and

each suction chamber comprises a bottom surface and a
wall extending around substantially the entive peviphery

of the bottom surface.
22. The medium transporting apparatus according to claim

21,

wherein a pair of feeding vollers are disposed at an
upstream side from the surface and a pair of discharging
rollers are disposed at an downstream side from the
surface in the transporting direction; and

wherein a vange of the suction chambers formed on the

surface are offset to the downstream side with vespect to
a center between a nip portion of the feeding rollers and
a nip portion of the discharging vollers in the transport-
ing direction.

23. The medium transporting apparatus accorvding to claim
21, wherein a plurality of the suction chambers are arranged
in parallel in a divection perpendicular to the transporting
direction.

24. The medium transporting apparatus according to claim
21, wherein the suction openings are arvanged in the trans-
porting direction.

25. The medium transporting apparatus according to claim
21,

whevrein the suction openings arve formed on a bottom sur-

Jace of the suction chamber;

whevrein the pressure reduction chamber is disposed below

the surface; and

wherein the suction device is disposed below the pressure

reduction chamber.

26. The medium transporting apparatus according to claim
21, wherein the suction chamber is formed so that a depth of
the suction chamber on an upstream side becomes shallower
than that of the suction chamber on a downstream side in the
transporting dirvection.

27. The medium transporting apparatus accorvding to claim
21, wherein the suction chamber is formed so as to gradually
become deeper from an upstream side toward a downstream
side in the transporting divection.

28. The medium transporting apparatus accorvding to claim
26, wherein a depth of the suction chamber gradually
becomes deeper from an upstream end of the suction chamber
up to a predetermined position, and a depth of the suction
chamber is constant from the predetermined position to a
downstream end of the suction chamber.

29. The medium transporting apparatus according to claim
28, wherein the predetermined position corresponds to a
downstream end of a recording area.

30. The medium transporting apparatus according to claim
24, wherein a part of the suction chamber from an upstream
end thereof to a predetermined position is formed with a first

depth and a further part of the suction chamber from the
predetermined position to a downstream end thereof is
Jormed with a second depth which is larger than the first
depth.

31. The medium transporting apparatus accorvding to claim
30, wherein the predetermined position corresponds to a
downstream end of a recording area.
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32. The medium transporting apparatus according to claim
21, whevrein the suction chamber has a part of which a depth
is smaller than the other part.

33. The medium transporting apparatus accorvding to claim
21, wherein the suction chamber extending from a position in
the vicinity of one end of the surface to a position in the
vicinity of the other end of the surface.

34. A recording apparatus including the medium trans-
porting apparatus accovding to claim 21.

35. A medium transporting apparatus configured to trans-
port a medium in a transporting divection while sucking the
medium, the medium transporting apparatus comprising:

a surface extending in the transporting dirvection, the sur-

Jace above which the medium is transported;

a plurality of suction chambers adapted to oppose an entire
region of the medium in a direction perpendicular to the
transporting divection;

all of the suction chambers have closed shapes when
viewed from above the surface;

a suction chamber of the plurality of suction chambers
extending from a transportation upstveam side of the
surface to a transportation downstream side thereof,

a plurality of suction openings being formed in the suction
chamber and communicating the suction chamber with
a pressure reduction chamber; and

a suction device configured to suck air in the pressure
reduction chamber,

wherein a width of each of the suction openings is smaller
than a width of a bottom face of the suction chamber in
a direction perpendicular to the transporting divection
when viewed from above the surface; and

each suction chamber comprises a bottom surface and a
wall extending around substantially the entive periphery
of the bottom surface.

36. A medium transporting apparatus configured to trans-
port a medium in a transporting divection while sucking the
medium, the medium transporting apparatus comprising:

a surface extending in the transporting divection, the sur-

Jace above which the medium is transported;

a plurality of suction chambers adapted to oppose an entire
region of the medium in a direction perpendicular to the
transporting direction;

all of the suction chambers have closed shapes when
viewed from above the surface;

a suction chamber of the plurality of suction chambers
continuously extending beyond a vecovding avea toward
a downstream side of the surface in the transporting
dirvection;

a plurality of suction openings being formed in the suction
chamber and communicating the suction chamber with
a pressure reduction chamber; and

a suction device configured to suck aiv in the pressure
reduction chamber,

wherein the suction chamber has a part in which a width of
the part is larger than an aperture width of the suction
openings in a divection perpendicular to the transport-
ing direction; and

each suction chamber comprises a bottom surface and a
wall extending around substantially the entive periphery
of the bottom surface.
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