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(54) PRINTING APPARATUS AND METHOD FOR MEASURING DIFFERENCE IN BELT MOVING 
AMOUNT

(57) A printing apparatus includes a transport belt
(23) which transports a medium in a transport direction,
a first and a second scale portions (75a, 75b) which are
provided along the transport direction, a first measuring
unit (85a) which measures a relative moving amount with
respect to the first scale portion (75a), a second meas-
uring unit (85b) which measures a relative moving
amount with respect to the second scale portion (75b),
a first holding unit (80a) which is configured integrally
with the first measuring unit (85a) and holds one side of

the transport belt (23) to move along with the transport
belt, a second holding unit (80b) which is configured in-
tegrally with the second measuring unit (85b), and holds
the other side of the transport belt (23) to move along
with the transport belt (23), and a control unit which de-
termines whether or not a difference between a first mov-
ing amount measured by the first measuring unit (85a)
and a second moving amount measured by the second
measuring unit (85b) is equal to or greater than a refer-
ence value.
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Description

BACKGROUND

1. Technical Field

[0001] The present invention relates to a printing ap-
paratus and a method for measuring a difference in belt
moving amount.

2. Related Art

[0002] Recently, in textile printing on fabrics such as
cotton, silk, wool, chemical fiber, and mixed fabrics, an
ink jet type printing apparatus which discharges ink to-
ward a surface of fabrics and performs printing patterns
or the like on fabrics is used. The printing apparatus used
in textile printing is provided with a transport belt which
mounts a medium and transports the medium in a trans-
port direction to handle fabrics having flexibility as a me-
dium. In this kind of printing apparatus, in order to improve
transport accuracy of the transport belt, the printing ap-
paratus provided with a mechanism for measuring a mov-
ing amount of the transport belt is known. For example,
JP-A-2013-28143 discloses an ink jet type recording ap-
paratus (printing apparatus) provided with a moving
amount measuring unit configured with a scale portion
which is engaged with the transport belt and moves there-
with and a sensor unit which is fixed to a base and meas-
ures a moving amount of the scale portion.
[0003] However, in the transport belt, there is a case
where a difference is generated between the moving
amount of one side of the transport belt in an intersecting
direction intersecting with the transport direction and the
other side thereof. In the printing apparatus described in
JP-A-2013-28143, a moving amount measuring unit
which measures the moving amount of the transport belt
is only provided on one or the other side of the transport
belt in the intersecting direction. With this configuration,
it was difficult to measure the difference in the moving
amount generated between one side and the other side
of the transport belt in the intersecting direction.

SUMMARY

[0004] The invention can be realized in the following
aspects or application examples.

Application Example 1

[0005] According to this application example, there is
provided a printing apparatus including a printing unit
which performs printing on a medium; a transport belt
which rotationally moves to transport the medium in a
transport direction; a first and a second scale portions
which are provided along the transport direction; a first
measuring unit which measures a relative moving
amount with respect to the first scale portion; a second

measuring unit which measures a relative moving
amount with respect to the second scale portion; a first
holding unit which is configured to move integrally with
the first scale portion or the first measuring unit, and holds
one side from a center of the transport belt in an inter-
secting direction intersecting with the transport direction
to move along with the transport belt; a second holding
unit which is configured to move integrally with the sec-
ond scale portion or the second measuring unit, and holds
the other side from the center of the transport belt in the
intersecting direction to move along with the transport
belt; and a control unit which determines whether or not
a difference between a first moving amount measured
by the first measuring unit and a second moving amount
measured by the second measuring unit is equal to or
greater than a reference value.
[0006] According to the application example, the print-
ing apparatus includes a first measuring unit which meas-
ures a relative moving amount with respect to the first
scale portion provided along the transport direction, and
a first holding unit which moves integrally with the first
scale portion or the first measuring unit, and holds one
side from a center of the transport belt in an intersecting
direction intersecting with the transport direction. In other
words, the first measuring unit measures the moving
amount (first moving amount) on one side of the transport
belt. In addition, the printing apparatus includes a second
measuring unit which measures a relative moving
amount with respect to the second scale portion provided
along the transport direction, and a second holding unit
which moves integrally with the second scale portion or
the second measuring unit, and holds the other side from
the center of the transport belt in the intersecting direction
intersecting with the transport direction. In other words,
the second measuring unit measures the moving amount
(second moving amount) on the other side of the trans-
port belt. Moreover, the printing apparatus includes a
control unit which determines whether or not a difference
between a first moving amount and a second moving
amount is equal to or greater than a reference value.
Accordingly, the printing apparatus can measure that the
generated difference between the moving amount of one
side of the transport belt and the moving amount of the
other side of the transport belt is equal to or greater than
a reference value.

Application Example 2

[0007] In the printing apparatus of the application ex-
ample, it is preferable that the control unit control the
rotational movement of the transport belt based on one
moving amount of the first moving amount and the sec-
ond moving amount.
[0008] According to the application example, the con-
trol unit controls the rotational movement of the transport
belt based on the one moving amount of the first moving
amount and the second moving amount, and thereby it
is possible to prevent the control of the transport belt
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being complicated.

Application Example 3

[0009] In the printing apparatus of the application ex-
ample, it is preferable that the control unit control the
rotational movement of the transport belt based on an
average moving amount obtained by averaging the first
moving amount and the second moving amount.
[0010] According to the application example, the con-
trol unit controls the rotational movement of the transport
belt based on the average moving amount obtained by
averaging the first moving amount and the second mov-
ing amount, and thereby it is possible to prevent the dif-
ference in the moving amount between one side and the
other side of the transport belt from becoming large.

Application Example 4

[0011] In the printing apparatus of the application ex-
ample, it is preferable that the control unit stop printing
on the medium by the printing unit in a case where the
control unit determines that a difference between the first
moving amount and the second moving amount is equal
to or greater than a reference value.
[0012] According to the application example, the con-
trol unit stops printing on the medium by the printing unit
in a case where the control unit determines that the dif-
ference between the first moving amount and the second
moving amount is equal to or greater than a reference
value, and thereby it is possible to prevent printing an
image with degraded image quality on the medium be-
forehand.

Application Example 5

[0013] In the printing apparatus of the application ex-
ample, it is preferable that the control unit receive input
of a print mode from a plurality of print modes with differ-
ent required image qualities and use a reference value
corresponding to the image quality of the received print
mode.
[0014] According to the application example, the con-
trol unit uses the reference value corresponding to the
image quality of the print mode, and thereby it is possible
to suitably perform printing on the medium.

Application Example 6

[0015] In the printing apparatus of the application ex-
ample, it is preferable that the control unit receive input
of a type of an image to be printed and use a reference
value corresponding to the received type of the image.
[0016] According to the application example, the con-
trol unit uses the reference value corresponding to the
type of the image to be printed, and thereby it is possible
to suitably perform printing on the medium.

Application Example 7

[0017] In the printing apparatus of the application ex-
ample, it is preferable that, when the number of times
that the transport belt transports the medium is n, the
control unit calculate the difference between the first
moving amount and the second moving amount, store
the difference as an nth moving amount difference, and
store the difference between the first moving amount and
the second moving amount calculated before storing the
nth moving amount difference as an (n-1)th moving
amount difference.
[0018] According to the application example, the print-
ing apparatus stores the difference between the first mov-
ing amount and the second moving amount as an (n-1)th
moving amount difference and an nth moving amount
difference in time series, and thereby it is possible to
check the changes over time on the difference in the mov-
ing amount between one side and the other side of the
transport belt.

Application Example 8

[0019] In the printing apparatus of the application ex-
ample, it is preferable that the control unit perform a warn-
ing operation in a case where the control unit determines
that a variation of the (n-1)th moving amount difference
with respect to the nth moving amount difference is equal
to or greater than a reference value.
[0020] According to the application example, the con-
trol unit performs the warning operation in a case where
a variation of the (n-1)th moving amount difference with
respect to the nth moving amount difference is equal to
or greater than a reference value. By comparing the first
moving amount difference and the second moving
amount difference, it is possible to predict increase in the
difference between the first moving amount and the sec-
ond moving amount, and thereby it is possible to inform
a user of abnormality of the apparatus beforehand. Ap-
plication Example 9
[0021] In the printing apparatus of the application ex-
ample, it is preferable that a first reference value and a
second reference value having a value lower than the
first reference value be usable as the reference value in
the control unit, and, in a case where the control unit
determines that the difference between the first moving
amount and the second moving amount is lower than the
first reference value and equal to or greater than the sec-
ond reference value, the control unit perform a prelimi-
nary warning operation.
[0022] According to the application example, the con-
trol unit uses two reference values of the first reference
value and the second reference value to determine
whether the difference between the first moving amount
and the second moving amount is equal to or greater
than a reference value. The control unit performs the pre-
liminary warning operation in a case where the control
unit determines that the difference between the first mov-

3 4 



EP 3 403 835 A1

4

5

10

15

20

25

30

35

40

45

50

55

ing amount and the second moving amount is lower than
the first reference value and is equal to or greater than
the second reference value. For example, by setting the
first reference value as a tolerance limit of the difference
between the first moving amount and the second moving
amount and the second reference value as a value lower
than the first reference value, it is possible to inform the
user that the tolerance limit of the difference between the
first moving amount and the second moving amount is
coming close.

Application Example 10

[0023] It is preferable that the printing apparatus ac-
cording to the application example include a driving unit
which rotationally moves the transport belt, and in which
the driving unit be provided on a downstream side from
the printing unit in the transport direction, and the first
holding unit and the second holding unit hold the transport
belt on an upstream side from the printing unit in the
transport direction.
[0024] According to the application example, the driv-
ing unit of the transport belt is provided on a downstream
side from the printing unit and the first and the second
holding units hold the transport belt on an upstream side
from the printing unit. In a case where the driving unit is
rotationally driven to move the first and the second hold-
ing units holding the transport belt along with the transport
belt in the transport direction, a portion of the transport
belt, that is the downstream side from the driving unit in
the transport direction and the upstream side from the
first and the second holding units in the transport direction
in the rotational moving direction of the transport belt, is
easy to loosen. Since it is possible to shorten a range
where looseness easily occurs in the transport belt by
setting the driving unit on the downstream side from the
printing unit and the first and the second holding units on
the upstream side from the printing unit, it is possible to
make the difference between the first moving amount
and the second moving amount hard to occur.

Application Example 11

[0025] According to this application example, there is
provided a method for measuring a difference in belt mov-
ing amount of a printing apparatus which includes a print-
ing unit which performs printing on a medium, a transport
belt which rotationally moving to transport the medium in
a transport direction, a first and a second scale portions
which are provided along the transport direction, a first
measuring unit which measures a relative moving
amount with respect to the first scale portion, a second
measuring unit which measures a relative moving
amount with respect to the second scale portion, a first
holding unit which is configured to move integrally with
the first scale portion or the first measuring unit, and holds
one side from a center of the transport belt in an inter-
secting direction intersecting with the transport direction

to move along with the transport belt, and a second hold-
ing unit which is configured to move integrally with the
second scale portion or the second measuring unit, and
holds the other side from the center of the transport belt
in the intersecting direction to move along with the trans-
port belt, the method includes determining whether or
not a difference between a first moving amount measured
by the first measuring unit and a second moving amount
measured by the second measuring unit is equal to or
greater than a reference value.
[0026] According to the application example, the meth-
od for measuring a difference in belt moving amount of
a printing apparatus includes determining whether or not
the difference between the first moving amount meas-
ured by the first measuring unit and the second moving
amount measured by the second measuring unit is equal
to or greater than a reference value. The first moving
amount is the relative moving amount of the first scale
portion and the first measuring unit provided along the
transport direction. The first scale portion or the first
measuring unit moves integrally with the first holding unit
holding one side from the center of the transport belt in
the intersecting direction intersecting with the transport
direction, and thereby the first measuring unit measures
the moving amount of one side of the transport belt. The
second moving amount is the relative moving amount of
the second scale portion and the second measuring unit
provided along the transport direction. The second scale
portion or the second measuring unit moves integrally
with the second holding unit holding the other side from
the center of the transport belt in the intersecting direc-
tion, and thereby the second measuring unit measures
the moving amount of the other side of the transport belt.
According to the method for measuring a difference in
belt moving amount, it is possible to measure that the
difference generated between the moving amount (trans-
port amount) of one side and the moving amount of the
other side (transport amount) of the transport belt is equal
to or greater than a reference value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Embodiments of the invention will now be de-
scribed by way of example only with reference to the
accompanying drawings, wherein like numbers refer-
ence like elements.

Fig. 1 is a schematic view illustrating an entire sche-
matic configuration of a printing apparatus according
to an embodiment.
Fig. 2 is a plan view illustrating a main portion of the
printing apparatus.
Fig. 3 is a perspective view illustrating a configuration
of a first belt moving amount measuring unit.
Fig. 4 is a cross-sectional view taken along line IV-
IV of Fig. 2.
Fig. 5 is an electrical block diagram illustrating an
electrical configuration of the printing apparatus.
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Fig. 6 is a flowchart illustrating a method for meas-
uring a difference in belt moving amount.
Fig. 7 is a table illustrating a relationship between a
print mode and a reference value.
Fig. 8 is a table illustrating a relationship between a
type of an image and a reference value.
Fig. 9 is a flowchart illustrating the method for meas-
uring a difference in belt moving amount according
to a modification example.
Fig. 10 is a graph illustrating a variation in the moving
amount difference of the transport belt.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0028] Hereinafter, an embodiment of the invention will
be described with reference to drawings. Furthermore,
in each drawing, scales of each layer and member are
made different from the actual scales thereof to a size
large enough to be recognized.
[0029] Also, in Figs. 1 to 4, for convenience of expla-
nation, three axes, X axis, Y axis, and Z axis, orthogonal
to each other are illustrated in the drawings, and the tip
end side of the arrow illustrating the axial direction is set
to"+ side" and base end side to "- side". A direction par-
allel to the X axis is referred to as an "X axial direction",
a direction parallel to the Y axis is referred to as a "Y axial
direction", and a direction parallel to the Z axis is referred
to as a "Z axial direction".

Embodiment

Schematic Configuration of Printing Apparatus

[0030] Fig. 1 is a schematic view illustrating an entire
schematic configuration of a printing apparatus accord-
ing to an embodiment. Fig. 2 is a plan view illustrating a
main portion of the printing apparatus. First, a schematic
configuration of a printing apparatus 100 according to
the embodiment will be explained with reference to Figs.
1 and 2. Furthermore, in the embodiment, an ink jet type
printing apparatus 100 which performs textile printing on
a medium 95 with forming an image or the like on the
medium 95 will be described as an example.
[0031] As illustrated in Fig. 1, the printing apparatus
100 includes a medium transport portion 20, a medium
close contact portion 60, a printing unit 40, a drying unit
27, a first belt moving amount measuring unit 70a, a sec-
ond belt moving amount measuring unit 70b, and a clean-
ing unit 50. The printing apparatus also includes a control
unit 1 which controls each of these parts. Each part of
the printing apparatus 100 is attached to a frame portion
90.
[0032] The medium transport portion 20 transports the
medium 95 in the transport direction. The medium trans-
port portion 20 includes a medium supply portion 10, a
transport roller 22, a transport belt 23, a belt rotating roller
24, a belt driving roller 25, transport rollers 26 and 28,
and a medium collecting portion 30. First, a transport

path of the medium 95 from the medium supply portion
10 to the medium collecting portion 30 will be described.
In addition, in the embodiment, a direction along gravity
is set as a Z axis, a direction to which the medium 95 is
transported in the printing unit 40 as an X axis, and a
width direction of the medium 95 that intersects with both
Z axis and X axis as a Y axis. Furthermore, the positional
relationship along the transport direction of the medium
95 or the moving direction of the transport belt 23 may
be referred to as "upstream side" or "downstream side".
[0033] The medium supply portion 10 supplies the me-
dium 95 for forming an image to the printing unit 40 side.
Fabrics such as cotton, wool, and polyester are used as
the medium 95.
[0034] The medium supply portion 10 includes a supply
shaft portion 11 and a bearing portion 12. The supply
shaft portion 11 is formed in a cylindrical shape or a co-
lumnar shape, and is provided so as to be rotatable in a
circumferential direction. On the supply shaft portion 11,
a strip-shaped medium 95 is wound into a roll shape. The
supply shaft portion 11 is detachably attached to the bear-
ing portion 12. In this way, the medium 95 in a state wound
around the supply shaft portion 11 in advance can be
attached to the bearing portion 12 along with the supply
shaft portion 11.
[0035] The bearing portion 12 rotatably supports both
ends of the supply shaft portion 11 in an axial direction.
The medium supply portion 10 includes a rotational driv-
ing unit (not illustrated) which rotationally drives the sup-
ply shaft portion 11. The rotational driving unit rotates the
supply shaft portion 11 in a direction in which the medium
95 is sent out. The operation of the rotational driving unit
is controlled by the control unit 1. The transport roller 22
relays the medium 95 from the medium supply portion
10 to the transport belt 23.
[0036] The transport belt 23 is held between at least
two rollers which rotate the transport belt 23, and trans-
ports the medium 95 in the transport direction (+X axial
direction) as the transport belt 23 rotationally moves. For
details, both end portions of a strip-shaped belt of the
transport belt 23 are connected to form an endless shape,
and set on between two rollers of the belt rotating roller
24 and the belt driving roller 25. The transport belt 23 is
held in a state in which a predetermined tension is ap-
plied, so as the part between the belt rotating roller 24
and the belt driving roller 25 become horizontal. On a
surface (supporting surface) 23a of the transport belt 23,
an adhesive layer 29 to which the medium 95 is adhered
is provided. The transport belt 23 supports (holds) the
medium 95 supplied from the transport roller 22 and
brought into close contact with the adhesive layer 29 at
the medium close contact portion 60 described later. In
this way, fabrics having flexibility or the like can be han-
dled as the medium 95.
[0037] The belt rotating roller 24 and the belt driving
roller 25 support an inner peripheral surface 23b of the
transport belt 23. Furthermore, a supporting portion such
as a roller for supporting the transport belt 23 may be
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provided between the belt rotating roller 24 and the belt
driving roller 25.
[0038] The belt driving roller 25 is a driving unit that
rotationally moves the transport belt 23 and includes a
motor (not illustrated) that rotationally drives the belt driv-
ing roller 25. The belt driving roller 25 as the driving unit
is provided on the downstream side from the printing unit
40 with respect to the transport direction of the medium
95 and the belt rotating roller 24 is provided on the up-
stream side from the printing unit 40. When the belt driv-
ing roller 25 is rotationally driven, the transport belt 23
rotates as the belt driving roller 25 rotates, and the belt
rotating roller 24 rotates by the rotation of the transport
belt 23. By the rotation of the transport belt 23, the me-
dium 95 supported by the transport belt 23 is transported
in the transport direction (+X axial direction), and an im-
age is formed on the medium 95 at the printing unit 40
described later.
[0039] In the embodiment, medium 95 is supported on
a side (+Z axial side) where the surface 23a of the trans-
port belt 23 is opposite to the printing unit 40, and the
medium 95 is transported from the belt rotating roller 24
side to the belt driving roller 25 side along with the trans-
port belt 23. In addition, on a side (-Z axial side) where
the surface 23a of the transport belt 23 is opposite to the
cleaning unit 50, only the transport belt 23 moves to the
belt rotating roller 24 side from the belt driving roller 25
side. Furthermore, it is noted that the transport belt 23 is
provided with the adhesive layer 29 to which the medium
95 is adhered, but the invention is not limited thereto. For
example, the transport belt may be an electrostatic ad-
sorption type belt which electrostatically adsorbs a me-
dium to a belt.
[0040] The transport roller 26 separates the medium
95 on which an image is formed from the adhesive layer
29 of the transport belt 23. The transport rollers 26 and
28 relay the medium 95 from the transport belt 23 to the
medium collecting portion 30.
[0041] The medium collecting portion 30 collects the
medium 95 transported by the medium transport portion
20. The medium collecting portion 30 includes a winding
shaft portion 31 and a bearing portion 32. The winding
shaft portion 31 is formed in a cylindrical shape or a co-
lumnar shape, and is provided so as to be rotatable in a
circumferential direction. In the winding shaft portion 31,
the strip-shaped medium 95 is wound in a roll shape. The
winding shaft portion 31 is detachably attached to the
bearing portion 32. In this way, the medium 95 in a state
wound around the winding shaft portion 31 can be re-
moved with the winding shaft portion 31.
[0042] The bearing portion 32 rotatably supports both
ends of the winding shaft portion 31 in an axial line di-
rection. The medium collecting portion 30 includes the
rotational driving unit (not illustrated) which rotationally
drives the winding shaft portion 31. The rotational driving
unit rotates the winding shaft portion 31 in a direction on
which the medium 95 is wound. The operation of the ro-
tational driving unit is controlled by the control unit 1.

[0043] Next, each part of the medium close contact
portion 60, the first belt moving amount measuring unit
70a, the second belt moving amount measuring unit 70b,
the printing unit 40, the drying unit 27, and the cleaning
unit 50 provided along the medium transport portion 20
will be described.
[0044] The medium close contact portion 60 brings the
medium 95 into close contact with the transport belt 23.
The medium close contact portion 60 is provided on the
upstream side (-X axial side) from the printing unit 40.
The medium close contact portion 60 includes a pressing
roller 61, a pressing roller driving unit 62 and a roller
supporting portion 63. The pressing roller 61 is formed
in a cylindrical shape or a columnar shape, and is pro-
vided so as to be rotatable in a circumferential direction.
The pressing roller 61 is disposed so that the axial line
direction thereof intersects with the transport direction to
rotate in a direction along the transport direction. The
roller supporting portion 63 is disposed on the inner pe-
ripheral surface 23b side of the transport belt 23 opposite
to the pressing roller 61 via the transport belt 23 inter-
posed therebetween.
[0045] The pressing roller driving unit 62 moves the
pressing roller 61 in the transport direction (+X axial di-
rection) and in a reverse direction of the transport direc-
tion (-X axial direction) while pressing the pressing roller
61 to a lower side (-Z axial side) in the vertical direction
thereof. The medium 95 superimposed on the transport
belt 23 is pressed against the transport belt 23 between
the pressing roller 61 and the roller supporting portion
63. In this way, it becomes possible to firmly adhere the
medium 95 to the adhesive layer 29 provided on the sur-
face 23a of the transport belt 23, and thereby it is possible
to prevent the occurrence of floating of the medium 95
on the transport belt 23.
[0046] The first belt moving amount measuring unit 70a
and the second belt moving amount measuring unit 70b
are provided between the medium close contact portion
60 and the printing unit 40 in the transport direction. The
first belt moving amount measuring unit 70a is provided
on one side from the center of the transport belt 23 (+Y
axial side) in the intersecting direction (Y axial direction)
intersecting with the transport direction, the second belt
moving amount measuring unit 70b is provided on the
other side from the center of the transport belt 23 (-Y
axial side) in a direction intersecting with the transport
direction. The configuration of the first belt moving
amount measuring unit 70a and the second belt moving
amount measuring unit 70b will be described later.
[0047] The printing unit 40 is disposed above (+Z axial
side) the arrangement position of the transport belt 23,
and performs printing on the medium 95 mounted on the
surface 23a of the transport belt 23. The printing unit 40
includes a head unit 42, a carriage 43 on which the head
unit 42 is mounted, a carriage moving unit 45 that moves
the carriage 43 in the width direction (Y axial direction)
of the medium 95 which intersects with the transport di-
rection, and the like. The head unit 42 of the embodiment
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is configured with four subunits 42a, and, in the subunit
42a, a plurality of discharge heads (not illustrated) for
discharging ink (for example, yellow, cyan, magenta,
black, and the like) supplied from an ink supply portion
(not illustrated) to the medium 95 mounted on the trans-
port belt 23 as liquid are provided.
[0048] The carriage moving unit 45 is provided above
(+Z axial side) the transport belt 23. The carriage moving
unit 45 includes a pair of guide rails 45a and 45b extend-
ing along the Y axial direction. The guide rails 45a and
45b are laid between frame portions 90a and 90b pro-
vided vertically on an outer side of the transport belt 23.
The head unit 42 is supported by the guide rails 45a and
45b in a state reciprocable along the Y axial direction
along with the carriage 43.
[0049] The carriage moving unit 45 is provided with a
moving mechanism and a power source (not illustrated).
As a moving mechanism, for example, a mechanism
combining a ball screw with a ball nut, a linear guide
mechanism, or the like can be adopted. Moreover, the
carriage moving unit 45 includes a motor (not illustrated)
as the power source for moving the carriage 43 along
the guide rails 45a and 45b. As a motor, various types
of motors such as a stepping motor, a servo motor, and
a linear motor can be adopted. When the motor is driven
by the control of the control unit 1, the head unit 42 moves
in the Y axial direction along with the carriage 43.
[0050] The drying unit 27 is provided between the
transport roller 26 and the transport roller 28. The drying
unit 27 dries ink discharged on the medium 95. In the
drying unit 27, for example, an IR heater is included, and
it is possible to dry the ink discharged on the medium 95
in a short period of time by driving the IR heater. In this
way, it is possible to wind the strip-shaped medium 95
on which an image or the like is formed around the wind-
ing shaft portion 31.
[0051] The cleaning unit 50 is disposed between the
belt rotating roller 24 and the belt driving roller 25 in the
X axial direction. The cleaning unit 50 includes a cleaning
portion 51, a pressing portion 52 and a moving portion
53. The moving portion 53 moves integrally with the
cleaning unit 50 along a floor surface 99 and fixes the
cleaning unit at a predetermined position.
[0052] The pressing portion 52, for example, is a lifting
device configured with an air cylinder 56 and a ball bush
57, and causes the cleaning portion 51 provided there-
above to abut and move away from the surface 23a of
the transport belt 23. The cleaning portion 51 is set be-
tween the belt rotating roller 24 and the belt driving roller
25 in a state in which a predetermined tension is applied,
and cleans the surface (supporting surface) 23a of the
transport belt 23 moving from the belt driving roller 25
toward the belt rotating roller 24 from below (-Z axial di-
rection).
[0053] The cleaning portion 51 includes a cleaning tank
54, a cleaning roller 58 and a blade 55. The cleaning tank
54 is a tank for storing a cleaning liquid used for cleaning
ink or foreign matters adhered to the surface 23a of the

transport belt 23, and the cleaning roller 58 and the blade
55 are provided inside the cleaning tank 54. As a cleaning
liquid, for example, water or a water-soluble solvent (al-
cohol solution or the like) can be used, and a surfactant
or an antifoaming agent may be added as necessary.
[0054] When the cleaning roller 58 rotates, the clean-
ing liquid is supplied to the surface 23a of the transport
belt 23, and the cleaning roller 58 and the transport belt
23 slide on each other. In this way, the ink adhered to
the transport belt 23, fibers of the fabrics serving as the
medium 95, or the like are removed by the cleaning roller
58.
[0055] The blade 55, for example, can be made of a
flexible material such as silicone rubber. The blade 55 is
provided on the downstream side from the cleaning roller
58 in the transport direction of the transport belt 23. The
remaining cleaning liquid on the surface 23a of the trans-
port belt 23 is removed as the blade 55 and the transport
belt 23 slide on each other.
[0056] Fig. 3 is a perspective view illustrating a config-
uration of a first belt moving amount measuring unit. Fig.
4 is a cross-sectional view taken along line IV-IV of Fig.
2. Note that, the second belt moving amount measuring
unit 70b is configured symmetric with the first belt moving
amount measuring unit 70a with respect to the center of
the transport belt 23 in the intersecting direction inter-
secting with the transport direction, and the perspective
view thereof will be omitted.
[0057] Next, the configuration of the first belt moving
amount measuring unit 70a will be described with refer-
ence to Figs. 2 to 4.
[0058] The first belt moving amount measuring unit 70a
is provided on the upstream side of the printing unit 40,
and is positioned on a +Y axial side of the transport belt
23.
[0059] The first belt moving amount measuring unit 70a
includes a first scale portion 75a provided along the trans-
port direction (X axial direction), a first measuring unit
85a for measuring the relative moving amount with re-
spect to the first scale portion 75a, and a first holding unit
80a which is configured to move integrally with the first
measuring unit 85a, and holds one side (+Y axial direc-
tion) from the center of the transport belt 23 in the inter-
secting direction (Y axial side) to move along with the
transport belt 23.
[0060] For details, the first belt moving amount meas-
uring unit 70a includes a rectangular shaped base 71
long along the transport direction (X axial direction) of
the medium 95, a scale pasting portion 73 provided above
the base 71, the first holding unit 80a, which is provided
on the base 71 and moves along a guide rail 72 extending
in the X axial direction, a return portion 76 which moves
the first holding unit 80a to the upstream side in the trans-
port direction, and the like.
[0061] The scale pasting portion 73 is laid between col-
umn portions 73a and 73b vertically provided on both
ends of the base 71 in a longitudinal direction (X axial
direction). The scale pasting portion 73 in the first belt
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moving amount measuring unit 70a has a protruding por-
tion protruding like eaves in the -Y axial direction, and a
part thereof overlaps with the transport belt 23 in a plan
view.
[0062] The first scale portion 75a is provided on a lower
surface (-Z axial side surface) of the protruding portion
of the scale pasting portion 73. In the first scale portion
75a of the embodiment, a magnetic scale in which mag-
nets having different polarities are alternately arranged
is used.
[0063] The first holding unit 80a includes a holding sub-
strate 81, a guide block 82, the first measuring unit 85a,
and the like. The holding substrate 81 has a rectangular
plate shape long in the width direction (Y axial direction)
of the transport belt 23. An end portion 81c on a -Y axial
side of the holding substrate 81 substantially coincides
with a side wall 73c on the -Y axial side of the scale
pasting portion 73 in a plan view, and overlaps with the
transport belt 23. An end portion 81d on the +Y axial side
of the holding substrate 81 protrudes in a +Y axial direc-
tion from a side wall 71d on the +Y axial side of the base
71 in a plan view. The guide block 82 is provided on a
bottom surface of the holding substrate 81 (-Z axial side
surface). On the guide block 82, a concave groove
opened on the -Z axial side is formed following the shape
of the convexly protruding guide rail 72 along the X axial
direction from the base 71. As the guide block 82 and
the guide rail 72 are engaged with each other, the first
holding unit 80a is formed to move reciprocally along the
transport direction (X axial direction).
[0064] An elastic member 83 is provided on an upper
surface (+Z axial side surface) of the holding substrate
81. The elastic member 83 has a rectangular plate shape
shorter than the holding substrate 81. An end portion 83d
on the +Y axial side of the elastic member 83 is joined
with the holding substrate 81 at substantially the center
of the holding substrate 81. An end portion 83c on the -Y
axial side of the elastic member 83 substantially coin-
cides with the end portion 81c on the -Y axial side of the
holding substrate 81 in a plan view. The end portion 81c
of the holding substrate 81 and the end portion 83c of
the elastic member 83 have a gap slightly larger than the
thickness of the transport belt 23. The first holding unit
80a is configured to sandwich the transport belt 23 be-
tween the end portion 81c of the holding substrate 81
and the end portion 83c of the elastic member 83 by the
elastic force of the elastic member 83. As a material for
the elastic member 83, a carbon fiber or the like can be
used.
[0065] The first holding unit 80a has a ferromagnetic
material 84 on an upper surface (+Z axial side surface)
of the elastic member 83 that does not overlap with the
transport belt 23 in a plan view. As the ferromagnetic
material 84, iron, nickel, cobalt, and the like can be used.
[0066] In addition, at a position that is a lower surface
of the holding substrate 81 of the first holding unit 80a
and opposite to the ferromagnetic material 84, a switch-
ing unit 74 that switches the state of the first holding unit

80a between a holding state and an unholding state is
provided. The switching unit 74 includes an electromag-
net, and the ferromagnetic material 84 is attracted to the
switching unit 74 (electromagnet) by the magnetic force
generated in a case where current flows in the electro-
magnet. At this time, the elastic member 83 is elastically
deformed toward the holding substrate 81 side, and the
state of the transport belt 23 is changed to the holding
state held between the holding substrate 81 and the elas-
tic member 83 by the elastic force. Moreover, in a case
where the current flowing in the electromagnet is blocked,
the state of the first holding unit 80a is changed from the
holding state to the unholding state.
[0067] The first measuring unit 85a is an upper surface
of the end portion 83c of the elastic member 83 and is
provided on a position opposite to the first scale portion
75a. The first measuring unit 85a is provided with an el-
ement for converting a change in a magnetic field into an
electric signal (for example, hall element or MR element)
and measures a relative moving amount with respect to
the first scale portion 75a. The first measuring unit 85a
of the embodiment is provided on a pedestal for placing
the first measuring unit close to the first scale portion
75a. The first measuring unit 85a is configured to move
integrally with the first holding unit 80a.
[0068] The return portion 76 moves the first holding
unit 80a in the unholding state in a reverse direction (-X
axial direction) of the transport direction. The return por-
tion 76 includes a moving lever 78 and a lever moving
portion 77 reciprocally moving the moving lever 78 along
the transport direction. The lever moving portion 77 has
a rectangular shape long in the transport direction, and
is fixed to the side wall 71d on the +Y axial side of the
base 71. On an upper surface (+Z axial side surface) and
a lower surface (-Z axial side surface) of the lever moving
portion 77, a concave guide groove extending in the
transport direction is provided.
[0069] The moving lever 78 includes a pedestal 78a
having a projection following the shape of the guide
groove and an elongated portion 78b extending from the
pedestal 78a in a vertical direction (+Z axial direction).
The moving lever 78 is configured such that the guide
groove of the lever moving portion 77 and the pedestal
78a are engaged with each other and move reciprocally
along the X axial direction. The lever moving portion 77
includes the moving mechanism (not illustrated) recipro-
cally moving the moving lever 78 in the transport direc-
tion. As the moving mechanism, for example, an air cyl-
inder or the like can be adopted. When the moving lever
78 is moved to the upstream side of the transport direction
by the lever moving portion 77, the elongated portion 78b
of the moving lever 78 abuts on the holding substrate 81
of the first holding unit 80a, and the first holding unit 80a
in the unholding state is returned to an upstream side in
the reverse direction of the transport direction. In this
way, it is possible to repeatedly move the first holding
unit 80a along with the transport belt 23.
[0070] The first belt moving amount measuring unit 70a
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is configured as described above, and the first measuring
unit 85a moves in the transport direction (+X axial direc-
tion) along with the transport belt 23 holding the first hold-
ing unit 80a, and measures the moving amount of +Y
axial side (one side) of the transport belt 23 (hereinafter,
referred to as first moving amount).
[0071] The second belt moving amount measuring unit
70b is provided on the upstream side of the printing unit
40, and is positioned on a -Y axial side of the transport
belt 23.
[0072] The second belt moving amount measuring unit
70b includes a second scale portion 75b provided along
the transport direction, a second measuring unit 85b
which measures the relative moving amount with respect
to the second scale portion 75b, and a second holding
unit 80b which is configured to move integrally with the
second measuring unit 85b, and holds the other side (-Y
axial side) from the center of the transport belt 23 in the
intersecting direction to move along with the transport
belt 23.
[0073] The second belt moving amount measuring unit
70b has the same configuration symmetrical to the first
belt moving amount measuring unit 70a in the intersect-
ing direction, so the explanation of the configuration will
be omitted.
[0074] The second measuring unit 85b moves in the
transport direction (+X axial direction) along with the
transport belt 23 held by the second holding unit 80b and
measures the moving amount of the -Y axial side (the
other side) of the transport belt 23 (hereinafter, referred
to as second moving amount).
[0075] The first and the second holding units 80a and
80b of the embodiment hold the transport belt 23 on the
upstream side from the printing unit 40 in the transport
direction. In a case where the belt driving roller 25 is
rotationally driven in order to move the first and the sec-
ond holding units 80a and 80b in the holding state in the
transport direction along with the transport belt 23, since
the transport belt 23 has elasticity, a portion of the trans-
port belt 23, that is the downstream side from the belt
driving roller 25 in the transport direction and the up-
stream side from the first and the second holding units
80a and 80b in the transport direction in the rotational
moving direction of the transport belt 23, is easy to loos-
en. Since it is possible to shorten a range where loose-
ness easily occurs in the transport belt 23 by setting the
first and the second holding units 80a and 80b on the
upstream side from the printing unit 40 than the case
where the first and the second holding units 80a and 80b
are provided on the downstream side from the printing
unit 40, it is possible to make the difference between the
first moving amount and the second moving amount hard
to occur.
[0076] Furthermore, in the embodiment, a configura-
tion of the first and the second measuring units 85a and
85b moving integrally with the first and the second holding
units 80a and 80b and the first and the second scale
portions 75a and 75b being fixed is described, but the

configuration may be such that the first and the second
scale portions move integrally with the first and the sec-
ond holding units and the first and the second measuring
units are fixed.
[0077] In addition, in the embodiment, a so-called mag-
netic encoder that obtains a relative moving amount be-
tween the first scale portion 75a and the first measuring
unit 85a and a relative moving amount between the sec-
ond scale portion 75b and the second measuring unit
85b from a change in the magnetic field is exemplified,
but an optical encoder that obtains the moving amount
from optical change may be used.

Electrical Configuration

[0078] Fig. 5 is an electrical block diagram illustrating
an electrical configuration of the printing apparatus. Next,
the electrical configuration of the printing apparatus 100
will be described with reference to Fig. 5.
[0079] The printing apparatus 100 includes an input
device 6 to which printing conditions or the like are input,
the control unit 1 which controls each part of the printing
apparatus 100, or the like. As the input device 6, a desk-
top type or a laptop type personal computer (PC) provid-
ed with a display unit 6a, a tablet type terminal, a portable
terminal, and the like can be used. The input device 6
may be provided separately from the printing apparatus
100.
[0080] The control unit 1 includes an interface (I/F) 2,
a central processing unit (CPU) 3, a storage unit 4, a
control circuit 5, and the like. The interface 2 transmits
and receives data between the input device 6 and the
control unit 1 for handling input signals and images. The
CPU 3 is an arithmetic processing device for processing
an input signal from various measuring device groups 7
including the first and the second measuring units 85a
and 85b, and controlling a printing operation of the print-
ing apparatus 100. For example, the CPU 3 calculates
the first and second moving amounts of the transport belt
23 from the input signal output from the first and the sec-
ond measuring units 85a and 85b and input to the CPU 3.
[0081] The storage unit 4 is a storage medium for se-
curing an area for storing a program of the CPU 3 or a
work area, and has a storage element such as random
access memory (RAM), electrically erasable program-
mable read-only memory (EEPROM), and the like.
[0082] The control unit 1 controls driving of a discharge
head provided in the head unit 42 by a control signal
output from the control circuit 5 and discharges ink toward
the medium 95. The control unit 1 controls driving of the
motor provided in the carriage moving unit 45 by the con-
trol signal output from the control circuit 5 and reciprocally
moves the carriage 43 mounted with the head unit 42 in
a main scanning direction (Y axial direction). The control
unit 1 controls driving of the motor provided in the belt
driving roller 25 by the control signal output from the con-
trol circuit 5 and rotationally moves the transport belt 23.
In this way, the medium 95 mounted on the transport belt
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23 is moved in the transport direction (+X axial direction).
[0083] An image or the like is formed on the medium
95 by the alternately repeated printing operation of main
scanning in which the control unit 1 controls the carriage
moving unit 45 and the head unit 42 and moves the head
unit 42 (carriage 43) while discharging ink from the dis-
charge head, and sub-scanning in which the control unit
controls the belt driving roller 25 and transports the me-
dium 95 in the transport direction.
[0084] The control unit 1 controls the current flowing
in the electromagnet provided in the switching unit 74 by
the control signal output from the control circuit 5 and
switches the state of the first and the second holding units
80a and 80b between the holding state and the unholding
state. The control unit 1 controls the moving mechanism
of the lever moving portion 77 by the control signal output
from the control circuit 5 and reciprocally moves the mov-
ing lever 78 along the transport direction. In addition, the
control unit 1 controls each device (not illustrated).

Method for Measuring Difference in Belt Moving Amount

[0085] Fig. 6 is a flowchart illustrating a method for
measuring a difference in belt moving amount. Fig. 7 is
a table illustrating a relationship between a print mode
and a reference value. Fig. 8 is a table illustrating a re-
lationship between a type of an image and a reference
value.
[0086] Next, the method for measuring a difference in
belt moving amount in the printing operation of the print-
ing apparatus 100 will be described with reference to
Figs. 6 to 8.
[0087] Step S1 is a print information receiving step for
receiving print data. The control unit 1 receives input of
the print data or the print information for recording an
image on the medium 95 from the input device 6 and
stores the print data in the storage unit 4.
[0088] Step S2 is a reference value setting step for
setting a reference value. In the print information received
in step S1, information on the print mode or the type of
the image is included. In addition, in the storage unit 4,
for example, a table illustrating a relationship between
the print mode and a reference value as illustrated in Fig.
7, and a table illustrating a relationship between the type
of the image and a reference value as illustrated in Fig.
8 are stored in advance.
[0089] As illustrated in Fig. 7, a plurality of modes with
different required image qualities, expressed as, for ex-
ample, "super-high image quality", "high image quality",
"fast", and the like are prepared in the print mode. In each
the print mode, a reference value serving as a criterion
for the determination in the determination step S5 de-
scribed later is set, and it is possible to use two reference
values of a first reference value and a second reference
value corresponding to the print mode. For example, in
a case where the print mode is "super-high image qual-
ity", "medium" in the first reference value and "low" in the
second reference value are used, and in a case where

the print mode is "fast", only "high" in the first reference
value is used. In a case where the control unit 1 received
the input of any one print mode from the plurality of print
modes, the control unit 1 refers to the table stored in the
storage unit 4 and sets a reference value corresponding
to the image quality of the received print mode. Further-
more, the first reference value is set to a value at which
a desired image quality cannot be satisfied and the sec-
ond reference value is set to a value lower than the first
reference value. In this way, by using a reference value
corresponding to the image quality in the print mode, it
is possible to suitably perform print on the medium 95.
[0090] As shown in Fig. 8, a plurality of kinds expressed
as, for example, "line image", "plane image", and the like,
are prepared in the image type. Here, the "line image"
means an image mainly composed of text, a ruled line,
and the like, and the "plane image" means an image
mainly composed of a photograph, an illustration, or the
like. For example, in a case where the type of the image
is "line image", since the displacement of the ruled line
is likely to be visually recognized, "medium" in the first
reference value, and "low" in the second reference value
are used, and in a case where the type of the image is
"plane image", "high" in the first reference value and "me-
dium" in the second reference value are used. In a case
where the control unit 1 receives input of the type of the
image to be printed, the control unit 1 refers to the table
stored in the storage unit 4 and uses a reference value
corresponding to the received type of the image. Further-
more, the first reference value is set to a value at which
a desired image quality cannot be satisfied and the sec-
ond reference value is set to a value lower than the first
reference value. In this way, by using a reference value
corresponding to the type of the image, it is possible to
suitably perform print on the medium 95.
[0091] Step S3 is a holding step for holding the first
and the second holding units 80a and 80b by the transport
belt 23. The control unit 1 applies current to the electro-
magnet of the switching unit 74 and generates magnetic
force to the electromagnet. In this way, the first and the
second holding units 80a and 80b are brought into the
holding state and holds the transport belt 23.
[0092] Step S4 is a sub-scanning step for transporting
the transport belt 23 in the transport direction. The control
unit 1 controls the belt driving roller 25 to move the first
and the second holding units 80a and 80b in the holding
state along with the transport belt 23. The control unit 1,
in accordance with the movement of the transport belt
23, calculates a first moving amount from a signal output
from the first measuring unit 85a, calculates a second
moving amount from a signal output from the second
measuring unit 85b, and controls the rotation operation
of the transport belt 23 based on one of the first moving
amount and the second moving amount.
[0093] In the embodiment, since the control unit 1 con-
trols the rotation operation of the transport belt 23 based
on the first moving amount, it is possible to prevent the
control of the transport belt 23 being complicated. Then,
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the control unit 1 stops the rotation of the transport belt
23 based on the first moving amount measured by the
first measuring unit 85a in a case where the first holding
unit 80a is moved from a first position (initial position) to
a second position positioned on a downstream side from
the first position in the transport direction. Moreover, in
the initial sub-scanning step, a distance between the first
position and the second position is the transport amount
up to a predetermined position for starting the printing
operation. In the second and subsequent the sub-scan-
ning steps, the distance between the first position and
the second position is the line feed amount generated
during the printing operation.
[0094] Step S5 is a determination step for determining
whether or not the difference between the first moving
amount measured by the first measuring unit 85a and
the second moving amount measured by the second
measuring unit 85b is equal to or greater than a reference
value (first reference value). Since the transport belt 23
has elasticity, there is a concern that a slight shift in the
moving amount (transport amount) between one side and
the other side in the intersecting direction may occur.
Therefore, after stopping the movement (transport) of the
transport belt 23, the control unit 1 calculates the differ-
ence between the first moving amount (moving amount
of one side of transport belt 23) measured by the first
measuring unit 85a and the second moving amount
(moving amount of the other side of transport belt 23)
measured by the second measuring unit 85b, and deter-
mines whether or not the difference is equal to or greater
than the first reference value. In a case where the differ-
ence between the first moving amount and the second
moving amount is less than the first reference value (No
in step S5), the process proceeds to step S6. In a case
where the difference between the first moving amount
and the second moving amount is equal to or greater
than the first reference value (Yes in step S5), the control
unit 1 determines that the desired image quality cannot
be obtained and stops (ends) printing on the medium 95
by the printing unit 40. As a result, it is possible to prevent
the image having the deteriorated image quality from be-
ing printed on the medium 95 in advance. Furthermore,
when the printing is stopped, the control unit 1 may dis-
play on the display unit 6a that the printing is stopped
since it exceeds the first reference value.
[0095] Step S6 is a determination step for determining
whether or not the difference between the first moving
amount measured by the first measuring unit 85a and
the second moving amount measured by the second
measuring unit 85b is equal to or greater than a reference
value (second reference value). In a case where the sec-
ond reference value is not set, or the difference between
the first moving amount and the second moving amount
is less than the second reference value (No in step S6),
the process proceeds to step S8. In a case where the
difference between the first moving amount and the sec-
ond moving amount is equal to or greater than the second
reference value (Yes in step S6), the process proceeds

to step S7.
[0096] As described in steps S5 and S6, the control
unit 1 determines whether or not the difference between
the moving amount (first moving amount) of one side of
the transport belt 23 measured by the first measuring unit
85a and the moving amount (second moving amount) of
the other side of the transport belt 23 is equal to or greater
than a reference value (first reference value or second
reference value). This makes it possible to measure that
the difference generated between the moving amount of
one side of the transport belt 23 measured by the second
measuring unit 85b and the moving amount of the other
side of the transport belt 23 is equal to or greater than a
reference value.
[0097] Step S7 is a preliminary warning step for giving
a preliminary warning to a user. In a case where the dif-
ference between the first moving amount and the second
moving amount is less than the first reference value and
equal to or greater than the second reference value, the
control unit 1 determines that there is a possibility that
the image quality may be deteriorated, and performs the
preliminary warning operation.
[0098] The preliminary warning operation is to notify a
user that the difference between the first moving amount
and the second moving amount is within an allowable
range that is less than the first reference value but it is
approaching the limit of the allowable range (first refer-
ence value). The control unit 1 displays a message on
the display unit 6a of the input device 6 via the interface
2, for example, "The difference in belt moving amount is
getting bigger. Print is possible, but maintenance is rec-
ommended". Accordingly, it is possible to notify the user
that the difference between the first moving amount and
the second moving amount (difference between moving
amounts of one side and the other side of transport belt
23) is approaching the tolerance limit. In the embodiment,
the preliminary warning operation is described as an op-
eration displaying a message as a preliminary warning
on the display unit 6a of the input device 6. However, the
printing apparatus may be provided with a notifying unit
that performs a preliminary warning operation, and the
user may be notified of the preliminary warning by emit-
ting sound, light, or the like from the notifying unit.
[0099] Step S8 is a main scanning step for discharging
ink toward the medium 95. The control unit 1 controls the
head unit 42 and the carriage moving unit 45 to perform
the main scanning of discharging ink toward the medium
95 from the head unit 42 while moving the carriage 43
mounted with the head unit 42 in the width direction (Y
axial direction) of the medium 95 intersecting with the
transport direction.
[0100] Step S9 is an unholding step for changing the
state of the first and the second holding units 80a and
80b holding the transport belt 23 to the unholding state.
The control unit 1 blocks current flowing in the electro-
magnet of the switching unit 74 to demagnetize the mag-
netic force of the electromagnet. In this way, the first and
the second holding units 80a and 80b are in the unholding
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state.
[0101] Step S10 is a returning step for returning the
return portion 76 to the upstream side of the transport
direction. The control unit 1 controls the lever moving
portion 77 to move the moving lever 78 waiting at a pre-
determined position on the downstream side in the trans-
port direction to the upstream side in the transport direc-
tion from the first and the second holding units 80a and
80b. In this way, the first and the second holding units
80a and 80b abut on the moving lever 78, and the first
and the second holding units 80a and 80b in the unhold-
ing state positioned at the second position are returned
to the first position. In this way, it is possible to repeatedly
move the first and the second holding units 80a and 80b
in the holding state from the first position to the second
position along with the transport belt 23. Next, the moving
lever 78 is moved to the downstream side from the sec-
ond position in the transport direction and waits at a pre-
determined position. Furthermore, for convenience of ex-
planation, the steps from the main scanning step for step
S8 to the returning step for step S10 are explained in
different steps, but, step S7 and step S8 are performed
substantially simultaneously with step S6.
[0102] Step S11 is a determination step for determining
whether there is print data for the next line. The control
unit 1 determines whether there is the print data for the
next line with reference to the print data stored in the
storage unit 4. In a case where there is the print data for
the next line (Yes in step S11), the process returns to
step S3 and step S3 to step S11 are repeated. In this
way, the main scanning and the sub-scanning are re-
peated and an image or the like is printed on the medium
95. In a case where there is no print data for the next line
(No in step S11), the control unit 1 ends the printing op-
eration of the printing apparatus 100.
[0103] In step S4, it is noted that the control unit 1 con-
trols the rotation operation of the transport belt 23 based
on one of the first moving amount and the second moving
amount. However, the control unit 1 may control the ro-
tation operation of the transport belt 23 based on an av-
erage moving amount obtained by averaging the first
moving amount and the second moving amount. This
makes it possible to suppress the difference in the moving
amount between one side and the other side of the trans-
port belt 23 from becoming large.
[0104] Further, in the embodiment, the flow of perform-
ing the returning step for each sub-scanning step and
the main scanning step is described, but a flow of return-
ing the moving amount of the first and the second holding
units 80a and 80b moved a plurality of times by a single
returning step after repeatedly performing the sub-scan-
ning step and the main scanning step a plurality of times
may be adopted.
[0105] As described above, the following effects can
be obtained according to the printing apparatus 100 and
the method for measuring a difference in belt moving
amount of the embodiment.
[0106] The printing apparatus 100 includes the first belt

moving amount measuring unit 70a that measures a
moving amount of one end side of the transport belt 23
in the intersecting direction, and the second belt moving
amount measuring unit 70b that measures a moving
amount of the other end side of the transport belt 23. The
first belt moving amount measuring unit 70a includes the
first scale portion 75a provided along the transport direc-
tion and the first holding unit 80a which moves integrally
with the first measuring unit 85a that measures the rela-
tive moving amount with respect to the first scale portion
75a and holds one side of the transport belt 23. The sec-
ond belt moving amount measuring unit 70b includes the
second scale portion 75b provided along the transport
direction and the second holding unit 80b which moves
integrally with the second measuring unit 85b that meas-
ures the relative moving amount with respect to the sec-
ond scale portion 75b and holds the other side of the
transport belt 23. With this configuration, the first meas-
uring unit 85a measures the moving amount of one end
side of the transport belt 23, and the second measuring
unit 85b measures the moving amount of the other end
side of the transport belt 23. The printing apparatus 100
further includes the control unit 1 that determines whether
or not the difference between the first moving amount
and the second moving amount is equal to or greater
than a reference value. As a result, the printing apparatus
100 can measure that a difference equal to or greater
than a reference value is generated between the moving
amount of one side of the transport belt 23 and the moving
amount for the other side.
[0107] Since the control unit 1 of the printing apparatus
100 controls the rotation operation of the transport belt
23 based on the first moving amount, it is possible to
suppress the control of the transport belt 23 being com-
plicated.
[0108] The control unit 1 of the printing apparatus 100
determines that a desired image quality cannot be ob-
tained in a case where the difference between the first
moving amount and the second moving amount is equal
to or greater than the first reference value, and stops
printing on the medium 95 by the printing unit 40. As a
result, it is possible to prevent the image having the de-
teriorated image quality from being printed on the medi-
um 95 in advance.
[0109] In a case where the control unit 1 of the printing
apparatus 100 receives input of any one of the print
modes or image types from the plurality of print modes
or image types, the control unit of the printing apparatus
refers to the table stored in the storage unit 4, and a
reference value corresponding to the image quality of the
received print mode or the received type of the image is
used. The two reference values of the first reference val-
ue and the second reference value can be used as a
reference value. The first reference value is set to a value
at which a desired image quality cannot be satisfied, and
the second reference value is set to a value lower than
the first reference value. As a result, it is possible to suit-
ably perform print on the medium 95.
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[0110] The first and the second holding units 80a and
80b of the printing apparatus 100 hold the transport belt
23 on the upstream side from the printing unit 40 in the
transport direction. This makes it possible to shorten the
range in which looseness easily occurs in the transport
belt 23 as compared with the case where the first and
the second holding units 80a and 80b are provided on
the downstream side from the printing unit 40. Therefore,
it is possible to make the difference between the first
moving amount and the second moving amount hard to
occur.
[0111] The method for measuring a difference in belt
moving amount of the printing apparatus 100 includes a
determination step for determining whether or not the
difference between the first moving amount measured
by the first measuring unit 85a and the second moving
amount measured by the second measuring unit 85b is
equal to or greater than a reference value. The first mov-
ing amount is a relative moving amount between the first
scale portion 75a and the first measuring unit 85a pro-
vided along the transport direction. Since the first meas-
uring unit 85a moves integrally with the first holding unit
80a which holds one side from the center of the transport
belt 23 in the intersecting direction intersecting the trans-
port direction, the first measuring unit 85a measures the
moving amount of one side of the transport belt 23. The
second moving amount is a relative moving amount be-
tween the second scale portion 75b and the second
measuring unit 85b provided along the transport direc-
tion. Since the second measuring unit 85b moves inte-
grally with the second holding unit 80b that holds the
other side from the center of the transport belt 23 in the
intersecting direction, the second measuring unit 85b
measures the moving amount of the other side of the
transport belt 23. Therefore, according to the method for
measuring a difference in belt moving amount, it is pos-
sible to measure whether the difference generated be-
tween the moving amount (transport amount) of one side
and the moving amount of the other side (transport
amount) of the transport belt 23 is equal to or greater
than a reference value.
[0112] The invention is not limited to the above-de-
scribed embodiments, and various modifications and im-
provements can be added to the above-described em-
bodiments. A modification example will be described be-
low.

Modification Example

[0113] Fig. 9 is a flowchart illustrating the method for
measuring a difference in belt moving amount according
to a modification example. Fig. 10 is a graph illustrating
a variation in the moving amount difference of the trans-
port belt. In the method for measuring a difference in belt
moving amount of the printing apparatus 100 described
in this modification example, the difference (moving
amount difference) between the first moving amount and
the second moving amount is stored in time series, and

is different from the embodiment in that the warning op-
eration is performed in a case where the variation in the
moving amount difference stored before and after reach-
es a reference value or more.
[0114] Below, a method for measuring a difference in
belt moving amount of the printing operation of the print-
ing apparatus 100 according to the modification example
will be described with reference to Figs. 9 and 10. Since
the configuration of the printing apparatus 100 is the
same as that of the embodiment, its description will be
omitted. In the flowchart illustrated in Fig. 9, the step S101
is the same as the step S1 described in the embodiment,
the step S102 and the step S103 are the same as the
steps S3 and S4 explained in the embodiment, and the
steps S107 to S110 are the same as the steps S8 to S11
described in the embodiment, so that the description
thereof will be omitted.
[0115] Step S104 is a variation in moving amount dif-
ference storing step for calculating and storing the mov-
ing amount difference. When the number of times the
transport belt 23 has transported the medium 95 (the
number of times of sub-scanning) is n, the control unit 1
calculates the difference between the first moving
amount (moving amount of one side of transport belt 23)
and the second moving amount (moving amount of the
other side of transport belt 23), and stores the difference
as the nth moving amount difference in the storage unit
4. As a result, it is possible to check the changes over
time on the difference in the moving amount (moving
amount difference = second moving amount-first moving
amount) between one side and the other side of the trans-
port belt 23. Further, the control unit 1 calculates the var-
iation (hereinafter, referred to as variation in moving
amount difference) in the nth moving amount difference
with respect to the (n-1)th moving amount difference, that
is the difference between the first moving amount and
the second moving amount calculated before storing the
nth moving amount difference and stored in the storage
unit 4, and stores the variation in the storage unit 4.
[0116] For example, the difference between the first
moving amount and the second moving amount calcu-
lated in the first sub-scanning (n = 1) is stored in the
storage unit 4 as the first moving amount difference, and
the difference between the first moving amount and the
second moving amount calculated in the second sub-
scanning (n = 2) is stored in the storage unit 4 as the
second moving amount difference. Then, in the second
sub-scanning, the control unit 1 calculates the difference
(variation in moving amount difference = second moving
amount difference - first moving amount difference) of
the second moving amount difference with respect to the
first moving amount difference. Furthermore, in the case
of the first sub-scanning, the first moving amount differ-
ence is set as the variation in moving amount difference.
As a result, it is possible to grasp the change overtime
on the variation in moving amount difference.
[0117] The graph of Fig. 10 shows an example of the
variation in moving amount difference calculated when
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the sub-scanning is performed from the first time to the
13th time. The vertical axis of the graph shown in Fig. 10
represents the variation in moving amount difference,
and a predetermined reference value is set. The horizon-
tal axis represents the number n times of sub-scanning.
From this graph, it can be seen that in the sub-scanning
from the first time to the ninth time, the moving amount
of one side of the transport belt 23 and the moving amount
of the other side are substantially equal to the predeter-
mined moving amount. In the tenth and subsequent sub-
scannings, since the variation in moving amount differ-
ence continuously changes toward the +reference value
side, it can be seen that the second moving amount (mov-
ing amount of the other side of transport belt 23) contin-
ues to increase. This makes it possible to predict that the
difference between the first moving amount and the sec-
ond moving amount (difference between moving
amounts of one side and the other side of transport belt
23) increases.
[0118] Step S105 is a determination step for determin-
ing whether or not the variation in moving amount differ-
ence is equal to or greater than a reference value. The
control unit 1 refers to the variation in moving amount
difference stored in the storage unit 4 and determines
whether or not the variation in moving amount difference
is equal to or greater than a predetermined reference
value. In a case where the variation in moving amount
difference is less than the predetermined reference value
(No in step S105), the process proceeds to step S107.
In a case where the variation in moving amount difference
is equal to or greater than the predetermined reference
value (Yes in step S105), the process proceeds to step
S106.
[0119] Step S106 is a warning step for giving a warning
to the user. In a case where the variation (variation in
moving amount difference) in the (n-1)th moving amount
difference with respect to the nth moving amount differ-
ence is equal to or greater than a reference value, the
control unit 1 determines that the image quality is dete-
riorated and performs a warning operation. For example,
in Fig. 10, since the variation in moving amount difference
(variation in the twelfth moving amount difference with
respect to the thirteenth moving amount difference) cal-
culated in the thirteenth sub-scanning is equal to or great-
er than a reference value, a warning operation will be
performed after performing the thirteenth sub-scanning
step. As a warning operation, the control unit 1 displays
a message on the display unit 6a of the input device 6
via the interface 2, for example, "The difference in belt
moving amount is getting bigger. Please carry out main-
tenance". In this way, it is possible to notify the user of
abnormality of the apparatus in advance. In the present
modification example, the warning operation is described
as an operation displaying a message as a preliminary
warning on the display unit 6a of the input device 6. How-
ever, the printing apparatus may include a notifying unit
that performs a warning operation, and the user may be
notified of the preliminary warning by emitting sound,

light, or the like. In addition, two thresholds can be used
in this modification example similar to the embodiment.
Moreover, the embodiment and the modification example
can be combined. In the modification example, after a
YES determination in S105, the printing operation may
be stopped.

Claims

1. A printing apparatus (100) comprising:

a printing unit (40) configured to perform printing
on a medium (95);
a transport belt (23) which rotationally moves to
transport the medium in a transport direction;
a first and a second scale portions (75a, 75b)
which are provided along the transport direction;
a first measuring unit (85a) configured to meas-
ure a relative moving amount with respect to the
first scale portion;
a second measuring unit (85b) configured to
measure a relative moving amount with respect
to the second scale portion;
a first holding unit (80a) which is configured to
move integrally with the first scale portion or the
first measuring unit, and holds the transport belt
on one side from a center of the transport belt
in an intersecting direction intersecting with the
transport direction to move along with the trans-
port belt;
a second holding unit (80b) which is configured
to move integrally with the second scale portion
or the second measuring unit, and holds the
transport belt on the other side from the center
of the transport belt in the intersecting direction
to move along with the transport belt; and
a control unit (1) configured to determine wheth-
er or not a difference between a first moving
amount measured by the first measuring unit
and a second moving amount measured by the
second measuring unit is equal to or greater than
a reference value.

2. The printing apparatus according to Claim 1,
wherein the control unit is configured to control the
rotational movement of the transport belt based on
one moving amount of the first moving amount and
the second moving amount.

3. The printing apparatus according to Claim 1,
wherein the control unit is configured to control the
rotational movement of the transport belt based on
an average moving amount obtained by averaging
the first moving amount and the second moving
amount.

4. The printing apparatus according to any one of the
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preceding claims,
wherein the control unit is configured to stop printing
on the medium by the printing unit in a case where
the control unit determines that a difference between
the first moving amount and the second moving
amount is equal to or greater than a reference value.

5. The printing apparatus according to any one of the
preceding claims,
wherein the control unit is configured to receive input
of a print mode from a plurality of print modes with
different required image qualities and to use a refer-
ence value corresponding to the image quality of the
received print mode.

6. The printing apparatus according to any one of the
claims 1 to 4,
wherein the control unit is configured to receive input
of a type of an image to be printed and to use a
reference value corresponding to the received type
of the image.

7. The printing apparatus according to any one of the
preceding claims,
wherein, when the number of times that the transport
belt transports the medium is n,
the control unit is configured to calculate the differ-
ence between the first moving amount and the sec-
ond moving amount, store the difference as an nth
moving amount difference, and store the difference
between the first moving amount and the second
moving amount calculated before storing the nth
moving amount difference as an (n-1)th moving
amount difference.

8. The printing apparatus according to Claim 7,
wherein the control unit is configured to perform a
warning operation in a case where the control unit
determines that a variation of the (n-1)th moving
amount difference with respect to the nth moving
amount difference is equal to or greater than a ref-
erence value.

9. The printing apparatus according to any one of the
preceding claims,
wherein a first reference value and a second refer-
ence value having a value lower than the first refer-
ence value are usable as the reference value in the
control unit, and
wherein, in a case where the control unit determines
that the difference between the first moving amount
and the second moving amount is lower than the first
reference value and equal to or greater than the sec-
ond reference value, the control unit is configured to
perform a preliminary warning operation.

10. The printing apparatus according to any one of the
preceding claims, further comprising:

a driving unit (25) configured to rotationally move
the transport belt,
wherein the driving unit is provided on a down-
stream side from the printing unit in the transport
direction, and
wherein the first holding unit and the second
holding unit are configured to hold the transport
belt on an upstream side from the printing unit
in the transport direction.

11. A method for measuring a difference in belt moving
amount of a printing apparatus (100) which includes
a printing unit (40) which performs printing on a me-
dium (95), a transport belt (23) which rotationally
moves to transport the medium in a transport direc-
tion, a first and a second scale portions (75a, 75b)
which are provided along the transport direction, a
first measuring unit (85a) which measures a relative
moving amount with respect to the first scale portion,
a second measuring unit (85b) which measures a
relative moving amount with respect to the second
scale portion, a first holding unit (80a) which is con-
figured to move integrally with the first scale portion
or the first measuring unit, and holds the transport
belt on one side from a center of the transport belt
in an intersecting direction intersecting with the
transport direction to move along with the transport
belt, and a second holding unit (80b) which is con-
figured to move integrally with the second scale por-
tion or the second measuring unit, and holds the
transport belt on the other side from the center of the
transport belt in the intersecting direction to move
along with the transport belt, the method comprising:
determining whether or not a difference between a
first moving amount measured by the first measuring
unit and a second moving amount measured by the
second measuring unit is equal to or greater than a
reference value.
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