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(54) CAP AND PRINTING APPARATUS

(57) A cap configured to come into contact with a
discharging head including a nozzle plate provided with
a plurality of nozzle columns configured to discharge liq-
uid, and to cover the nozzle plate includes support parts

each configured to come into contact with an area be-
tween the nozzle columns and to support the nozzle
plate.
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Description

BACKGROUND

1. Technical Field

[0001] The invention relates to a cap and a printing
apparatus.

2. Related Art

[0002] In the related art, there is known an ink jet-type
printing apparatus configured to discharge ink or the like
from nozzles of a discharging head to a medium to print
an image and the like. In such a printing apparatus, owing
to ink thickened around openings of the nozzles by evap-
oration of an ink solvent, air bubbles mixed into the dis-
charging head, and the like, abnormal discharge of ink
may occur. Therefore, a printing apparatus includes a
cap configured to come into contact with a nozzle plate
provided with nozzles, and to discharge thickened ink
and air bubbles by application of negative pressure. Var-
ious elaborated caps are conceivable. For example, JP-
A-7-132608 discloses a cap including a valve configured
to be in communication with atmosphere when pressure
in the cap rises.
[0003] However, in an industry-use printing apparatus,
a large-sized discharging head has been used to satisfy
demands for higher quality in color printing, improved
production efficiency, and the like. Thus, a nozzle plate
and a cap configured to come into contact with the nozzle
plate have also been large-sized. The nozzle plate is
bonded to a flow channel forming substrate configured
to form an ink flow channel in the discharging head. When
the printing apparatus is used for a longer period of time,
bond strength of the nozzle plate time-degrades. In ad-
dition to this, when a suction operation including bringing
the cap into contact with the nozzle plate to negatively
pressurize an inside of the cap is repeatedly performed,
a center part of the nozzle plate not coming into contact
with an outer circumference of the cap may peel off from
the flow channel forming substrate owing to the negative
pressure.

SUMMARY

[0004] The invention is made to address at least a part
of the above-described issues, and can be realized as
the following modes or application examples.

Application Example 1

[0005] A cap according to the application example is
a cap configured to come into contact with a discharging
head including a nozzle plate provided with a plurality of
nozzle columns configured to discharge liquid, and to
cover the nozzle plate, and the cap includes support parts
each configured to come into contact with an area be-

tween the nozzle columns and to support the nozzle
plate.
[0006] According to the application example, the cap
includes the support parts configured to come into con-
tact with the area between the plurality of nozzle columns
formed on the nozzle plate. In a case where the cap is
in contact with the nozzle plate, a center part of the nozzle
plate is supported by the support parts. Thus, even when
negative pressure is applied to the cap being in contact
with the nozzle plate having time-degraded bond
strength, deformation of the center part of the nozzle plate
is suppressed by the support parts. Accordingly, the cap
configured to suppress peeling off of the nozzle plate due
to time-degraded bond strength of the nozzle plate form-
ing the discharging head and due to a suction operation
can be provided.

Application Example 2

[0007] In the cap according to the application example
described above, preferably, the support parts define re-
gions surrounding the nozzle columns, and when the cap
is in contact with the nozzle plate, the regions are in com-
munication with one another.
[0008] According to the application example, when the
cap is in contact with the nozzle plate, the support parts
define the regions surrounding the nozzle columns. Since
a plurality of the regions being defined are in communi-
cation with one another, the plurality of regions can be
pressurized negatively by one negative pressure appa-
ratus.

Application Example 3

[0009] In the cap according to any of the application
examples described above, preferably, the support parts
have a plate shape, and at least one of both ends of each
of the support parts is separated at least in part away
from a side wall forming an outer circumference of the
cap.
[0010] According to the application example, the sup-
port parts each have a plate shape, and at least one of
both the ends of each of the support parts is separated
away from the side wall forming the outer circumference
of the cap. Thus, the plurality of regions defined by the
support parts can be in communication with one another.
In one variation, both ends of each of the support parts
are joined to the side wall of the cap, but one or both
ends is separated in part from the side wall so the regions
can be in communication.

Application Example 4

[0011] In the cap according to any of the application
examples described above, preferably, the support parts
have plate shapes extending in mutually approaching di-
rections from the side wall forming the outer circumfer-
ence of the cap, and tips of the support parts are sepa-
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rated away from each other.
[0012] According to the application example, the sup-
port parts have the plate shapes extending in the mutually
approaching directions from the side wall forming the out-
er circumference of the cap, and the tips of the support
parts are separated away from each other. Thus, the plu-
rality of regions defined by the support parts can be in
communication with one another.

Application Example 5

[0013] In the cap according to any of the application
examples described above, preferably, the support parts
each have a plate shape including both ends coupled to
the side wall forming the outer circumference of the cap,
and at least a part on a side opposite to a side of each
of the support parts configured to come into contact with
the nozzle plate is separated away from an inner bottom
surface.
[0014] According to the application example, the sup-
port parts each have the plate shape including both the
ends coupled to the side wall forming the outer circum-
ference of the cap. At least a part on the side opposite
to the side of each of the support parts configured to
come into contact with the nozzle plate is separated away
from the inner bottom surface of the cap. Thus, the plu-
rality of regions defined by the support parts can be in
communication with one another.

Application Example 6

[0015] The cap according to any of the application ex-
amples described above preferably includes a plurality
of the support parts.
[0016] According to the application example, since the
cap includes the plurality of support parts, an effect of
suppressing peeling off of the nozzle plate can be im-
proved.

Application Example 7

[0017] In the cap according to any of the application
examples described above, a height of the support parts
is preferably identical to a height of the side wall forming
the outer circumference of the cap.
[0018] According to the application example, since the
height of each of the support parts is identical to the height
of the side wall forming the outer circumference of the
cap, the side wall and the support parts simultaneously
come into contact with the nozzle plate. Thus, an impact
caused when the support parts come into contact with
the nozzle plate can be mitigated.

Application Example 8

[0019] In the cap according to any of the application
examples described above, rigidity of each of the support
parts is preferably lower than rigidity of the side wall form-

ing the outer circumference of the cap.
[0020] According to the application example, since the
rigidity of each of the support parts is lower than the ri-
gidity of the side wall forming the outer circumference of
the cap, an impact caused when the support parts come
into contact with the nozzle plate can be mitigated.

Application Example 9

[0021] In the cap according to the application example
described above, preferably, a material of the support
parts is identical to a material of the side wall, and a thick-
ness of the support parts is smaller than a thickness of
the side wall.
[0022] According to the application example, since the
material of the support parts is identical to the material
of the side wall forming the outer circumference of the
cap, and the thickness of each of the support parts is
smaller than the thickness of each of the side wall, rigidity
of each of the support parts can be lower than rigidity of
the side wall.

Application Example 10

[0023] In the cap according to any of the application
examples described above, preferably, the support parts
are configured to be detachably attached to the side wall
forming the outer circumference of the cap, and positions
for the support parts to be mounted are adjustable.
[0024] According to the application example, the sup-
port parts are configured to be detachably attached to
the side wall forming the outer circumference of the cap.
Moreover, since the mounting positions for the support
parts to be mounted are adjustable, a user can customize
the cap in accordance with the nozzle columns of the
discharging head to be used.

Application Example 11

[0025] A printing apparatus according to the applica-
tion example includes a discharging head including a
nozzle plate provided with a plurality of nozzle columns
configured to discharge liquid, and the cap according to
any one of Application Examples 1 to 10.
[0026] According to the application example, the print-
ing apparatus includes the discharging head including
the nozzle plate provided with the plurality of nozzle col-
umns configured to discharge liquid, and the cap accord-
ing to any one of Application Examples 1 to 10. When
the cap is in contact with the nozzle plate, the center part
of the nozzle plate is supported by the support parts pro-
vided to the cap. Thus, even when negative pressure is
applied to the cap being in contact with the nozzle plate
having time-degraded bond strength, deformation of the
center part of the nozzle plate is suppressed by the sup-
port parts. Accordingly, the printing apparatus configured
to suppress peeling off of the nozzle plate due to time-
degraded bond strength of the nozzle plate forming the
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discharging head and due to a suction operation can be
provided.

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 a schematic
overall configuration of a printing apparatus accord-
ing to an exemplary embodiment.
Fig. 2 is a plan view illustrating a configuration of a
nozzle plate.
Fig. 3 is a cross-sectional view illustrating an internal
configuration of a discharging head.
Fig. 4 is a side view illustrating configurations of the
discharging head and a suction unit.
Fig. 5 is a cross-sectional view taken along line A-A
in Fig. 4.
Fig. 6 is a cross-sectional view taken along line B-B
in Fig. 4.
Fig. 7 is a cross-sectional view taken along line A-A
in Fig. 4, and illustrating a configuration of a cap ac-
cording to Modified Example 1.
Fig. 8 is a cross-sectional view taken along line B-B
in Fig. 4.
Fig. 9 is a cross-sectional view taken along line A-A
in Fig. 4, and illustrating a configuration of a cap ac-
cording to Modified Example 2.
Fig. 10 is a cross-sectional view taken along line B-
B in Fig. 4.
Fig. 11 is a plan view illustrating a configuration of a
cap according to Modified Example 3.
Fig. 12 is a side view illustrating a configuration of a
suction unit according to Modified Example 4.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0028] Exemplary embodiments of the invention will be
described below with reference to the drawings. Note
that, in each of the figures below, to illustrate each of
layers or each of members at a recognizable size, a scale
of each of the layers or each of the members is different
from an actual scale.
[0029] Moreover, for convenience of description, in
each figure, three axes of an X axis, a Y axis, and a Z
axis orthogonal to one another are illustrated, and a tip
side of an arrow illustrating each axis direction is referred
to as a "+ side", and a base end side is referred to as a
"- side". Moreover, hereinafter, a direction parallel to the
X axis is referred to as an "X axis direction", a direction
parallel to the Y axis is referred to as a "Y axis direction",
and a direction parallel to the Z axis is referred to as a
"Z axis direction".

Exemplary Embodiment

Configuration of printing apparatus

[0030] Fig. 1 is a schematic view illustrating a sche-
matic overall configuration of a printing apparatus ac-
cording to an exemplary embodiment. First, a schematic
configuration of a printing apparatus 100 according to
the exemplary embodiment will be described with refer-
ence to Fig. 1. Note that in the exemplary embodiment,
the printing apparatus 100 of an ink jet-type configured
to form an image and the like onto a medium 95 to perform
printing onto the medium 95 will be described as an ex-
ample.
[0031] As illustrated in Fig. 1, the printing apparatus
100 includes a medium transporting unit 20, a medium
fitting part 60, a printing unit 40, a drying unit 27, a clean-
ing unit 50, a suction unit 45, and the like. Furthermore,
the printing apparatus 100 includes a controller 1 config-
ured to control each of these components. Each compo-
nent of the printing apparatus 100 is attached to a frame
part 92.
[0032] The medium transporting unit 20 is configured
to transport the medium 95 in a transporting direction (a
+Y axis direction in the printing unit 40). The medium
transporting unit 20 includes a medium supplying unit 10,
transporting rollers 21 and 22, a transporting belt 23, a
belt-rotated roller 24, a belt-driving roller 25, transporting
rollers 26 and 28, and a medium collecting part 30. First,
a transporting path for the medium 95 from the medium
supplying unit 10 to the medium collecting part 30 will be
described. Note that in the exemplary embodiment, a di-
rection along gravity is referred to as the Z axis, a direction
in which the medium 95 is transported in the printing unit
40 is referred to as the Y axis, and a width direction of
the medium 95 intersecting both the Z axis and the Y axis
is referred to as the X axis.
[0033] The medium supplying unit 10 is configured to
supply the medium 95 onto which an image is to be
formed to the printing unit 40 side. As the medium 95,
for example, natural fiber, cotton, silk, hemp, mohair,
wool, cashmere, regenerated fiber, synthetic fiber, nylon,
polyurethane, polyester, and woven cloth or non-woven
cloth made by mixed spinning of any of the materials can
be used. To the woven cloth or the non-woven cloth, a
pretreatment agent for promoting a color developing
property and a fixing property may be applied. The me-
dium supplying unit 10 includes a feeding shaft part 11
and a bearing part 12. The feeding shaft part 11 is formed
in a cylindrical shape or a columnar shape, and is pro-
vided rotatably in a circumferential direction. The medium
95 having a belt shape is wound around the feeding shaft
part 11 to form a roll shape. The feeding shaft part 11 is
detachably attached to the bearing part 12. Thus, the
medium 95 being wound beforehand onto the feeding
shaft part 11 can be attached to the bearing part 12 to-
gether with the feeding shaft part 11. Note that a winding
direction of the medium 95 held by the feeding shaft part
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11 is an example, and is not limited to this example. A
configuration in which the medium 95 is supplied from a
roll with a recording surface facing inside may be applied.
[0034] The bearing part 12 rotatably supports both
ends in an axis direction of the feeding shaft part 11. The
medium supplying unit 10 includes a rotation driver (not
illustrated) configured to rotate and drive the feeding
shaft part 11. The rotation driver rotates the feeding shaft
part 11 in a direction in which the medium 95 is supplied.
An operation of the rotation driver is controlled by the
controller 1. The transporting rollers 21 and 22 relay the
medium 95 from the medium supplying unit 10 to the
transporting belt 23.
[0035] The transporting belt 23 transports the medium
95 in the transporting direction (+Y axis direction). The
transporting belt 23 has a belt shape including both ends
coupled to each other and is formed in an endless man-
ner, and the transporting belt 23 is hung on the belt-ro-
tated roller 24 and the belt-driving roller 25. The trans-
porting belt 23 is held in a state where predetermined
tension acts on the transporting belt 23 to cause a part
of the transporting belt 23 between the belt-rotated roller
24 and the belt-driving roller 25 to be parallel to a floor
99. A surface (support face) 23a of the transporting belt
23 is provided with an adhesive layer 29 onto which the
medium 95 adheres. The transporting belt 23 supports
(holds) the medium 95 supplied from the transporting roll-
er 22 and fitted onto the adhesive layer 29 by the medium
fitting part 60 described later. Thus, stretchable fiber and
the like can be handled as the medium 95.
[0036] The belt-rotated roller 24 and the belt-driving
roller 25 support an inner circumferential surface 23b of
the transporting belt 23. Note that a configuration in which
a support part configured to support the transporting belt
23 is provided between the belt-rotated roller 24 and the
belt-driving roller 25 may be applied.
[0037] The belt-driving roller 25 includes a motor (not
illustrated) configured to rotate and drive the belt-driving
roller 25. When the belt-driving roller 25 is rotated and
driven, the transporting belt 23 rotates in association with
the rotation of the belt-driving roller 25, and the belt-ro-
tated roller 24 rotates in association with the rotation of
the transporting belt 23. In association with the rotation
of the transporting belt 23, the medium 95 supported by
the transporting belt 23 is transported in the predeter-
mined transporting direction (+Y axis direction), and an
image is formed on the medium 95 by the printing unit
40 described later.
[0038] In the exemplary embodiment, the medium 95
is supported on a side (+Z axis side) where the surface
23a of the transporting belt 23 faces the printing unit 40,
and the medium 95 is transported together with the trans-
porting belt 23 from the belt-rotated roller 24 side to the
belt-driving roller 25 side (+Y axis direction). Moreover,
on a side (-Z axis side) where the surface 23a of the
transporting belt 23 faces the cleaning unit 50, only the
transporting belt 23 moves from the belt-driving roller 25
side to the belt-rotated roller 24 side (-Y axis direction).

Note that description is made above on the transporting
belt 23 including the adhesive layer 29 onto which the
medium 95 is fitted, but the transporting belt 23 is not
limited to this. For example, the transporting belt may be
an electrostatic attraction type transporting belt config-
ured to attract a medium onto the belt by static electricity.
[0039] The transporting roller 26 is configured to re-
move the medium 95 on which an image is formed from
the adhesive layer 29 of the transporting belt 23. The
transporting rollers 26 and 28 relay the medium 95 from
the transporting belt 23 to the medium collecting part 30.
[0040] The medium collecting part 30 is configured to
collect the medium 95 transported by the medium trans-
porting unit 20. The medium collecting part 30 includes
a winding shaft part 31 and a bearing part 32. The winding
shaft part 31 is formed in a cylindrical shape or a columnar
shape, and is provided rotatably in a circumferential di-
rection. The medium 95 having a belt shape is wound
onto the winding shaft part 31 to form a roll shape. The
winding shaft part 31 is detachably attached to the bear-
ing part 32. Thus, the medium 95 wound onto the winding
shaft part 31 can be detached together with the winding
shaft part 31.
[0041] The bearing part 32 rotatably supports both
ends in an axis line direction of the winding shaft part 31.
The medium collecting part 30 includes a rotation driver
(not illustrated) configured to rotate and drive the winding
shaft part 31. The rotation driver rotates the winding shaft
part 31 in a direction in which the medium 95 is wound.
An operation of the rotation driver is controlled by the
controller 1. Note that a winding direction of the medium
95 held by the medium collecting part 30 illustrated in
Fig. 1 is an example, and the configuration is not limited
to this example. A configuration in which the medium 95
is wound with a recording surface of the medium 95 facing
inside may be applied.
[0042] Next, each component provided along the me-
dium transporting unit 20 will be described.
[0043] The medium fitting part 60 is configured to fit
the medium 95 onto the transporting belt 23. The medium
fitting part 60 is provided on an upstream side (-Y axis
side) of the printing unit 40. The medium fitting part 60
includes a press roller 61, a press roller driver 62, and a
roller support part 63. The press roller 61 is formed in a
cylindrical shape or a columnar shape, and is provided
rotatably in a circumferential direction. The press roller
61 is disposed to have an axis line direction intersecting
the transporting direction, and to rotate around the axis
line in a direction along the transporting direction. The
roller support part 63 is provided on the inner circumfer-
ential surface 23b side of the transporting belt 23 facing
the press roller 61 with the transporting belt 23 interposed
between the roller support part 63 and the press roller 61.
[0044] The press roller driver 62 is configured to press
the press roller 61 downward (-Z axis side) in a perpen-
dicular direction to move the press roller 61 in the trans-
porting direction (+Y axis direction) and a direction op-
posite to the transporting direction (-Y axis direction). The
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medium 95 superimposed on the transporting belt 23 is
pressed onto the transporting belt 23 between the press
roller 61 and the roller support part 63. Thus, the medium
95 can securely adhere onto the adhesive layer 29 pro-
vided on the surface 23a of the transporting belt 23, and
separation of the medium 95 from the transporting belt
23 can be prevented.
[0045] The printing unit 40 is disposed at a position
above (+Z axis side) a disposition position of the trans-
porting belt 23, and is configured to perform printing onto
the medium 95 placed on the surface 23a of the trans-
porting belt 23. The printing unit 40 includes a discharging
head 42 configured to discharge a plurality of droplets of
ink toward the medium 95, a carriage 43 on which the
discharging head 42 is mounted, a carriage transporting
unit 93 configured to move the carriage 43 in the width
direction (X axis direction) of the medium 95 intersecting
the transporting direction, and the like. The discharging
head 42 is supplied with various kinds of ink through an
ink supplying tube 79 configured to supply the ink as liquid
from an ink tank (not illustrated).
[0046] The carriage transporting unit 93 is configured
to move the discharging head 42 together with the car-
riage 43 back and forth in the X axis direction. The car-
riage transporting unit 93 is provided above the trans-
porting belt 23 (+Z axis direction side), and includes a
pair of guide rails 93a and 93b extending along the X axis
direction, and the like. The guide rails 93a and 93b sup-
port the carriage 43. The carriage 43 is guided by the
guide rails 93a and 93b along the X axis direction, and
is supported by the guide rails 93a and 93b in a state
where the carriage 43 is movable back and forth in the
X axis direction.
[0047] The carriage transporting unit 93 includes a
moving mechanism (not illustrated) and a power source
(not illustrated). As the moving mechanism, a mechanism
including a combination of a ball screw and a ball nut, a
linear guide mechanism, or the like can be adopted. Fur-
ther, the carriage transporting unit 93 is provided with a
motor (not illustrated) as a power source to move the
carriage 43 along the X axis direction. As the motor, any
kind of motors such as a stepping motor, a servo motor,
and a linear motor can be adopted. When the motor is
driven by control of the controller 1, the discharging head
42 moves together with the carriage 43 back and forth
along the X axis direction.
[0048] The controller 1 controls an operation of each
component. For example, the controller 1 alternately re-
peats main scanning including controlling the carriage
transporting unit 93 and the discharging head 42 to cause
the discharging head 42 to discharge the ink, and to move
the discharging head 42 (carriage 43), and sub scanning
including controlling the medium transporting unit 20 to
transport the medium 95 in the transporting direction and
thus, an image and the like are formed on the medium
95. Note that in the exemplary embodiment, the serial-
head type discharging head being mounted on the car-
riage 43 configured to move back and forth, and being

configured to move in the width direction (X axis direction)
of the medium 95 and to discharge ink is exemplified as
the discharging head 42, but the discharging head 42
may be a line-head type discharging head extending and
fixed to be arranged in the width direction of the medium
95.
[0049] The suction unit 45 includes a cap 44 configured
to come into contact with the discharging head 42 to cover
the nozzle plate 48 (see Fig. 4), and a negative pressure
pump 46 configured to negatively pressurize an inside
of the cap 44. Moreover, the suction unit 45 includes a
lifting device (not illustrated) configured to raise the cap
44 to bring the cap 44 into contact with the discharging
head 42. The suction unit 45 covers the discharging head
42 with the cap 44, and also causes the negative pressure
pump 46 to negatively pressurize the inside of the cap
44 to suck ink in the discharging head 42. Thus, air bub-
bles, foreign materials, and the like mixed into the dis-
charging head 42 can be removed, and the nozzles 47
having discharge defects due to the air bubbles and the
foreign materials can be recovered.
[0050] Moreover, the suction unit 45 functions as filling
means used in filling the discharging head 42 with ink
from the ink tank. The ink sucked by the suction unit 45
is stored in a waste tank (not illustrated) via a discharging
path 97 (see Fig. 4). Note that a configuration in which
for example, a wiping part configured to wipe ink and
foreign materials adhering onto the nozzle plate 48, and
a flushing part configured to capture droplets generated
when ink thickened in the discharging head 42 is dis-
charged are provided in addition to the suction unit 45
may be applied. The suction unit 45 is provided to one
side of the belt 23 in width direction (X axis direction).
[0051] The drying unit 27 is provided between the
transporting roller 26 and the transporting roller 28. The
drying unit 27 is configured to dry ink discharged onto
the medium 95. The drying unit 27 includes, for example,
an infrared (IR) heater, and can drive the IR heater to dry
ink discharged onto the medium 95 for a short period of
time. Thus, the medium 95 having a belt shape on which
an image and the like are formed can be wound onto the
winding shaft part 31.
[0052] The cleaning unit 50 is configured to clean the
transporting belt 23. The cleaning unit 50 includes a
cleaning part 51, a pressing part 52, and a moving part
53. The moving part 53 is capable of moving the cleaning
unit 50 in an integrated manner along the floor 99 to fix
the cleaning unit 50 at a predetermined position. The
cleaning unit 50 is disposed between the belt-rotated roll-
er 24 and the belt-driving roller 25 in the Y axis direction.
[0053] The pressing part 52 is a lifting device including,
for example, an air cylinder 56 and a ball bushing 57, and
is configured to cause the cleaning part 51 provided
above the pressing part 52 to be movable between a
cleaning position and a retraction position. The cleaning
position refers to a position where a cleaning roller 58
and a blade 55 come into contact with the transporting
belt 23. The retraction position refers to a position where

9 10 



EP 3 480 020 A1

7

5

10

15

20

25

30

35

40

45

50

55

the cleaning roller 58 and the blade 55 are separated
away from the transporting belt 23. At the cleaning posi-
tion, the cleaning part 51 cleans the surface (support
face) 23a of the transporting belt 23 from below (-Z axis
direction). Note that Fig. 1 illustrates a case where the
cleaning part 51 is raised to be disposed at the cleaning
position.
[0054] The cleaning part 51 includes a cleaning tank
54, the cleaning roller 58, and the blade 55. The cleaning
tank 54 is a tank configured to store a cleaning liquid
used to clean ink and foreign materials adhering onto the
surface 23a of the transporting belt 23. The cleaning roller
58 and the blade 55 are provided inside the cleaning tank
54. As the cleaning liquid, for example, water or a water
soluble solvent (an alcohol aqueous solution or the like)
can be used, and a surfactant or an anti-foaming agent
may be added as necessary.
[0055] A lower side (-Z axis side) of the cleaning roller
58 is immersed in the cleaning liquid stored in the clean-
ing tank 54. When the cleaning roller 58 rotates at the
cleaning position, the cleaning liquid is supplied to the
surface 23a of the transporting belt 23, and also the
cleaning roller 58 and the transporting belt 23 slide on
each other. Thus, ink adhering onto the transporting belt
23, fiber of the medium 95, and the like are removed by
the cleaning roller 58.
[0056] The blade 55 can be formed of a flexible material
such as silicon rubber. The blade 55 is provided on a
downstream side of the cleaning roller 58 in a moving
direction of the transporting belt 23. The transporting belt
23 and the blade 55 slide against each other and thus,
the cleaning liquid remaining on the surface 23a of the
transporting belt 23 is removed.
[0057] Fig. 2 is a plan view illustrating a configuration
of the nozzle plate. Fig. 3 is a cross-sectional view illus-
trating an internal configuration of the discharging head.
Next, a configuration of the discharging head 42 will be
described with reference to Figs. 2 and 3.
[0058] The discharging head 42 includes a nozzle plate
48 provided with a plurality of nozzle columns 49 config-
ured to discharge ink as liquid.
[0059] The nozzle plate 48 includes the nozzle col-
umns 49 including a plurality of (for example, 180) noz-
zles 47 formed along the Y axis direction. The nozzle
plate 48 includes four nozzle columns 49 configured to
discharge different kinds of ink. The nozzle columns 49
correspond to ink such as cyan (C), magenta (M), yellow
(Y), and black (K), respectively. Note that the kinds and
the number of kinds of ink, the number of the nozzles 47,
and the number of the nozzle columns 49 are examples,
and are not limited to these examples. Moreover, the
plurality of nozzle columns 49 may be configured to dis-
charge the same kind of ink.
[0060] Next, an internal structure of the discharging
head 42 will be described.
[0061] As illustrated in Fig. 3, the discharging head 42
includes a vibrator unit 70 including, as a unit, a plurality
of piezoelectric vibrators 72, a fixing plate 73, a flexible

cable 74, and the like, a case 71 capable of accommo-
dating the vibrator unit 70, and a flow channel unit 80
bonded to a tip face of the case 71.
[0062] The case 71 is a block member made of a syn-
thetic resin and provided with an accommodation space
75 including an open tip and an open end. The vibrator
unit 70 is accommodated and fixed in the accommodation
space 75.
[0063] The piezoelectric vibrators 72 are each formed
in a comb-tooth shape elongated in a longitudinal direc-
tion. The piezoelectric vibrators 72 are laminated type
piezoelectric vibrators each including piezoelectric ele-
ments and inner electrodes alternately laminated one on
another, and are longitudinal-vibration-mode piezoelec-
tric vibrators stretchable in the longitudinal direction or-
thogonal to a lamination direction. Then, a tip face of
each of the piezoelectric vibrators 72 is bonded to an
island part 76 of the flow channel unit 80. Note that the
piezoelectric vibrators 72 behave in a manner similar to
capacitors. That is, when supply of a signal is stopped,
potentials of the piezoelectric vibrators 72 are maintained
at potentials used immediately before the supply of a
signal is stopped.
[0064] The flow channel unit 80 includes the nozzle
plate 48 disposed on one of face sides of a flow channel
forming substrate 83, and an elastic plate 84 disposed
on the other face side opposite to the face side on which
the nozzle plate 48 is disposed, and the nozzle plate 48
and the elastic plate 84 are laminated one on another
with the flow channel forming substrate 83 interposed
between the nozzle plate 48 and the elastic plate 84. The
nozzle plate 48 is bonded to the flow channel forming
substrate 83 via an adhesive member. As the adhesive
member, an epoxy adhesive, an acrylic adhesive, or the
like can be adopted.
[0065] The nozzle plate 48 includes a thinner metallic
plate material (for example, a stainless-steel plate) pro-
vided with the plurality of nozzles 47 formed along the Y
axis direction. The flow channel forming substrate 83 is
a plate member provided with a series of ink flow chan-
nels each including a common ink chamber 86, an ink
supplying port 87, a pressure chamber 88, and a nozzle
communication port 89. In the exemplary embodiment,
the flow channel forming substrate 83 is prepared by
etching a silicon wafer. The elastic plate 84 includes a
composite plate material of a double structure including
a resin film 81 laminated on a support plate 82 made of
stainless-steel, and includes the island part 76 formed
by forming the support plate 82 in a ring shape at a portion
corresponding to the pressure chamber 88.
[0066] In the discharging head 42, the series of ink flow
channels passing from the common ink chamber 86,
through the pressure chamber 88, to the nozzles 47 are
each formed for each of the nozzles 47. Then, the pie-
zoelectric vibrators 72 are electrically charged and dis-
charged and thus, deform. That is, the piezoelectric vi-
brators 72 of a longitudinal vibration mode contract in a
vibrator longitudinal direction through the charging, and
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stretch in the vibrator longitudinal direction through the
discharging. Accordingly, when a potential rises through
the charging, the island part 76 is pulled toward the pie-
zoelectric vibrators 72 side, and the resin film 81 around
the island part 76 deforms, and then the pressure cham-
ber 88 expands. Moreover, when the potential lowers
through the discharging, the pressure chamber 88 con-
tracts.
[0067] Thus, since volume of the pressure chamber 88
can be controlled in accordance with a potential, pressure
fluctuation can be caused in ink in the pressure chamber
88, and the ink can be discharged from the nozzles 47.
For example, once the pressure chamber 88 having a
normal capacity (reference volume) is caused to expand,
the pressure chamber 88 is then caused to promptly con-
tract and thus, ink droplets can be discharged.
[0068] Note that in the exemplary embodiment, the
configuration using the piezoelectric vibrators 72 of a lon-
gitudinal vibration type is described as an example, but
is not limited to this example. For example, flexural-de-
formation type piezoelectric vibrators each including a
lower electrode, a piezoelectric layer, and an upper elec-
trode laminated and formed one on another may be used.
Moreover, as means for causing the pressure chamber
88 to expand and contract, for example, a so-called elec-
trostatic type actuator configured to generate static elec-
tricity between a vibration plate and an electrode to de-
form the vibration plate by the electrostatic force, and to
cause nozzles to discharge droplets may be used. Fur-
ther, the configuration may include a head unit configured
to use a heating element to generate bubbles in nozzles,
and to cause the nozzles to discharge ink as droplets by
the bubbles.
[0069] Fig. 4 is a side view illustrating configurations
of the discharging head and the suction unit. Fig. 5 is a
cross-sectional view taken along line A-A in Fig. 4. Fig.
6 is a cross-sectional view taken along line B-B in Fig. 4.
Next, a configuration of the cap 44 will be described with
reference to Figs. 4 to 6. Note that Figs. 4 to 6 illustrate
a state where the cap 44 comes into contact with the
nozzle plate 48.
[0070] As illustrated in Figs. 4 to 6, the cap 44 has a
box shape including a bottom and no lid and formed with
a side wall 44a having a frame shape and a bottom plate
44b. The bottom plate 44b includes a discharge port 44d
configured to discharge sucked ink in the cap 44. Further,
the cap 44 includes support parts 44c each having a plate
shape and each configured to come into contact with an
area between the nozzle columns 49 in a state where
the cap 44 is in contact with the discharging head 42
(nozzle plate 48), and to support the nozzle plate 48.
Thus, peeling off of the nozzle plate due to time-degraded
bond strength of an adhesive bonding the nozzle plate
48 and the flow channel forming substrate 83 and due to
a suction operation of the negative pressure pump 46
can be suppressed.
[0071] A plurality of the support parts 44c are provided.
In the exemplary embodiment, the three support parts

44c are provided between the four nozzle columns 49.
Thus, an effect of suppressing peeling off of the nozzle
plate 48 can be improved. Moreover, since a height of
each of the support parts 44c is identical to a height of
the side wall 44a forming an outer circumference of the
cap 44, the side wall 44a and the support parts 44c si-
multaneously come into contact with the nozzle plate 48.
Thus, an impact caused when the support parts 44c come
into contact with the nozzle plate 48 can be mitigated.
[0072] As illustrated in Fig. 5, the support parts 44c
define regions 49a surrounding the nozzle columns 49.
Inside the cap 44, the side wall 44a and the support parts
44c define the four regions 49a. The cap 44 is configured
to come into contact with the nozzle plate 48 to surround
the respective nozzle columns 49. When the cap 44 is in
contact with the nozzle plate 48, the regions 49a are in
communication with one another. At least one of both
ends of each of the support parts 44c is separated away
from the side wall 44a of the cap 44. In the exemplary
embodiment, both the ends of each of the support parts
44c are separated away from the side wall 44a and thus,
the plurality of regions 49a defined by the support parts
44c are in communication with one another. Thus, the
plurality of regions 49a can be negatively pressurized by
the one negative pressure pump 46.
[0073] Rigidity of each of the support parts 44c is pref-
erably lower than rigidity of the side wall 44a forming the
outer circumference of the cap 44. Thus, an impact
caused when the support parts 44c come into contact
with the nozzle plate 48 can be mitigated. In the exem-
plary embodiment, a material of the support parts 44c is
identical to a material of the side wall 44a. The cap 44
including the support parts 44c can be made by molding
of an elastic material such as an elastomer. Moreover, a
thickness T2 of each of the support parts 44c is smaller
than a thickness T1 of the side wall 44a. Thus, rigidity of
each of the support parts 44c can be lower than rigidity
of the side wall 44a.
[0074] As described above, according to the cap 44
and the printing apparatus 100 according to the exem-
plary embodiment, the following effects can be achieved.
[0075] The cap 44 includes the support parts 44c each
configured to come into contact with an area between
the nozzle columns 49 in a state where the cap 44 is in
contact with the nozzle plate 48, and to support the nozzle
plate 48. When the cap 44 is in contact with the nozzle
plate 48, a center part of the nozzle plate 48 is supported
by the support parts 44c. Thus, even when the cap 44
being in contact with the nozzle plate 48 having time-
degraded bond strength is negatively pressurized, defor-
mation of the center part of the nozzle plate 48 is sup-
pressed by the support parts 44c. Accordingly, the cap
44 configured to suppress peeling off of the nozzle plate
48 due to time-degraded bond strength of an adhesive
bonding the nozzle plate 48 and the flow channel forming
substrate 83 and due to suction force generated by a
suction operation of the negative pressure pump 46 can
be provided.
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[0076] The support parts 44c define the regions 49a
surrounding the nozzle columns 49. Both the ends of
each of the support parts 44c are separated away from
the side wall 44a and thus, the plurality of regions 49a
defined by the support parts 44c are in communication
with one another. Thus, the plurality of regions 49a can
be pressurized negatively by the negative pressure pump
46.
[0077] Since the cap 44 includes the plurality of support
parts 44c, an effect of suppressing peeling off of the noz-
zle plate 48 can be improved.
[0078] Since the height of each of the support parts
44c is identical to the height of the side wall 44a forming
the outer circumference of the cap 44, the side wall 44a
and the support parts 44c simultaneously come into con-
tact with the nozzle plate 48. Thus, an impact caused
when the support parts 44c come into contact with the
nozzle plate 48 can be mitigated.
[0079] Since the rigidity of each of the support parts
44c is lower than the rigidity of the side wall 44a forming
the outer circumference of the cap 44, an impact caused
when the support parts 44c come into contact with the
nozzle plate 48 can be mitigated.
[0080] Since the material of the support parts 44c is
identical to the material of the side wall 44a, and the thick-
ness T2 of each of the support parts 44c is smaller than
the thickness T1 of each of the side wall 44a, the rigidity
of each of the support parts 44c can be lower than the
rigidity of the side wall 44a.
[0081] The printing apparatus 100 includes the dis-
charging head 42 including the nozzle plate 48 provided
with the plurality of nozzle columns 49 configured to dis-
charge liquid, and the cap 44. The cap 44 includes the
support parts 44c each configured to come into contact
with an area between the nozzle columns 49 in a state
where the cap 44 is in contact with the nozzle plate 48,
and to support the nozzle plate 48. When the cap 44 is
in contact with the nozzle plate 48, the center part of the
nozzle plate 48 is supported by the support parts 44c.
Thus, even when the cap 44 being in contact with the
nozzle plate 48 having time-degraded bond strength is
negatively pressurized, deformation of the center part of
the nozzle plate 48 is suppressed by the support parts
44c. Accordingly, the printing apparatus 100 configured
to suppress peeling off of the nozzle plate due to time-
degraded bond strength of an adhesive bonding the noz-
zle plate 48 and the flow channel forming substrate 83
and due to suction force generated by a suction operation
of the negative pressure pump 46 can be provided.
[0082] Note that the invention is not limited to the ex-
emplary embodiment described above, and the exem-
plary embodiment described above can be variously
changed and modified. Modified examples will be de-
scribed below.

Modified Example 1

[0083] Fig. 7 is a cross-sectional view taken along line

A-A in Fig. 4, and illustrating a configuration of a cap
according to Modified Example 1. Fig. 8 is a cross-sec-
tional view taken along line B-B in Fig. 4. Next, a config-
uration of a cap 144 according to the modified example
will be described with reference to Figs. 7 and 8. Note
that components identical to the components in the ex-
emplary embodiment described above are denoted by
the identical reference signs, and redundant description
for such components will be omitted.
[0084] As illustrated in Figs. 7 and 8, the cap 144 in-
cludes support parts 144c each having a plate shape and
each configured to come into contact with an area be-
tween nozzle columns 49 in a state where the cap 144
is in contact with a discharging head 42 (nozzle plate 48),
and to support the nozzle plate 48. Thus, peeling off of
the nozzle plate due to time-degraded bond strength of
an adhesive bonding the nozzle plate 48 and a flow chan-
nel forming substrate 83 and due to suction force gener-
ated by a suction operation of a negative pressure pump
46 can be suppressed.
[0085] Inside the cap 144, a side wall 44a and the sup-
port parts 144c define four regions 49a surrounding the
nozzle columns 49. The support parts 144c have plate
shapes extending in mutually approaching directions
from the side wall 44a forming the outer circumference
of the cap 144. Then, tips of the support parts 144c are
separated away from each other and thus, when the cap
44 is in contact with the nozzle plate 48, the plurality of
regions 49a defined by the support parts 144c are in com-
munication with one another. Thus, the plurality of re-
gions 49a can be pressurized negatively by the one neg-
ative pressure pump 46.

Modified Example 2

[0086] Fig. 9 is a cross-sectional view taken along line
A-A in Fig. 4, and illustrating a configuration of a cap
according to Modified Example 2. Fig. 10 is cross-sec-
tional view taken along line B-B in Fig. 4. Next, a config-
uration of a cap 244 according to the modified example
will be described with reference to Figs. 9 and 10. Note
that components identical to the components in the ex-
emplary embodiment described above are denoted by
the identical reference signs, and redundant description
for such components will be omitted.
[0087] As illustrated in Figs. 9 and 10, the cap 244 in-
cludes support parts 244c each having a plate shape and
each configured to come into contact with an area be-
tween nozzle columns 49 in a state where the cap 244
is in contact with a discharging head 42 (nozzle plate 48),
and to support the nozzle plate 48. Thus, peeling off of
the nozzle plate due to time-degraded bond strength of
an adhesive bonding the nozzle plate 48 and a flow chan-
nel forming substrate 83 and due to suction force gener-
ated by a suction operation of a negative pressure pump
46 can be suppressed.
[0088] Inside the cap 244, a side wall 44a and the sup-
port parts 244c define four regions 49a surrounding the

15 16 



EP 3 480 020 A1

10

5

10

15

20

25

30

35

40

45

50

55

nozzle columns 49. The support parts 244c each include
both ends coupled to the side wall 44a forming an outer
circumference of the cap 244. Then, a part on a side
opposite (- side in the Z axis direction) to a side of each
of the support parts 244c configured to come into contact
with the nozzle plate 48 is separated away from an inner
bottom surface 244e of the cap 244. In the exemplary
embodiment, a communication hole 41 having for exam-
ple an arc shape is formed at a lower center part of each
of the support parts 244c. Thus, since the plurality of
regions 49a defined by the support parts 244c are in com-
munication with one another, the plurality of regions 49a
can be pressurized negatively by the negative pressure
pump 46.

Modified Example 3

[0089] Fig. 11 is a plan view illustrating a configuration
of a cap according to Modified Example 3. Next, a con-
figuration of a cap 344 according to the modified example
will be described with reference to Fig. 11. Note that Fig.
11 is a plan view as viewed in a perpendicular direction
(+ side in the Z axis direction). Moreover, components
identical to the components in the exemplary embodi-
ment and Modified Example 2 described above are de-
noted by the identical reference signs, and redundant
description for such components will be omitted.
[0090] As illustrated in Fig. 11, support parts 244c are
configured to be detachably attached to a side wall 344a
forming an outer circumference of the cap 344. Two inner
walls of the side wall 344a facing each other in a direction
(Y axis direction) along nozzle columns 49 are each pro-
vided with a plurality of slits 341. A width of each of the
slits 341 is slightly greater than a width of each of the
support parts 244c, and the slits 341 detachably support
the support parts 244c. Thus, since positions for the sup-
port parts 244c to be mounted are adjustable, a user can
customize the cap 344 in accordance with positions of
the nozzle columns 49 of a discharging head 42 to be
used.

Modified Example 4

[0091] Fig. 12 is a side view illustrating a configuration
of a suction unit according to Modified Example 4. Next,
the configuration of the suction unit according to the mod-
ified example will be described with reference to Fig. 12.
Note that components identical to the components in the
exemplary embodiment described above are denoted by
the identical reference signs, and redundant description
for such components will be omitted.
[0092] As illustrated in Fig. 12, a suction unit 445 in-
cludes a cap 44 and a syringe 446. When a discharging
head 42 is initially filled with ink from an ink tank (not
illustrated), the negative pressure pump 46 described in
the exemplary embodiment is replaced with the syringe
446 by a user. Then, the user operates the syringe 446
to negatively pressurize an inside of the cap 44 to fill the

discharging head 42 with the ink.
[0093] Since the user operates the syringe 446 to fill
the discharging head 42 with the ink, the discharging
head 42 can be filled with the ink more efficiently than in
the case of using the negative pressure pump 46. On the
other hand, when the syringe 446 is pulled excessively,
the inside of the cap 44 is highly negatively pressurized,
and a nozzle plate 48 may peel off from a flow channel
forming substrate 83. However, since the cap 44 accord-
ing to the modified example includes support parts 44c
configured to support the nozzle plate 48, the cap 44 also
has an effect of suppressing peeling off of the nozzle
plate 48 at the time of ink filling.

Claims

1. A cap (44) configured to come into contact with a
discharging head (42) including a nozzle plate (48)
provided with a plurality of nozzle columns (49) con-
figured to discharge liquid, and to cover the nozzle
plate, the cap comprising:

support parts (44c) configured to come into con-
tact with an area between the nozzle columns
and to support the nozzle plate.

2. The cap according to claim 1, wherein
the support parts define regions (49a) surrounding
the nozzle columns, and
in a case where the cap is in contact with the nozzle
plate, the regions are in communication with one an-
other.

3. The cap according to claim 1 or claim 2, wherein
the support parts (44c) have a plate shape, and
at least one of both ends of each of the support parts
is separated at least in part away from a side wall
forming an outer circumference of the cap.

4. The cap according to claim 1 or claim 2, wherein
the support parts (144c) have plate shapes extend-
ing in mutually approaching directions from the side
wall forming the outer circumference of the cap, and
tips of the support parts are separated away from
each other.

5. The cap according to claim 1 or claim 2, wherein
the support parts (244c) each have a plate shape
including both ends coupled to the side wall forming
the outer circumference of the cap, and
at least a part on a side opposite to a side of each
of the support parts configured to come into contact
with the nozzle plate is separated away from an inner
bottom surface (244e).

6. The cap according to any one of the preceding
claims, comprising a plurality of the support parts.
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7. The cap according to any one of the preceding
claims, wherein
a height of the support parts is identical to a height
of the side wall (44a) forming the outer circumference
of the cap.

8. The cap according to any one of the preceding
claims, wherein
rigidity of each of the support parts is lower than ri-
gidity of the side wall (44a) forming the outer circum-
ference of the cap.

9. The cap according to claim 8, wherein
a material of the support parts is identical to a ma-
terial of the side wall (344a), and
a thickness (T2) of the support parts is smaller than
a thickness (T1) of the side wall.

10. The cap according to any one of the preceding
claims, wherein
the support parts are configured to be detachably
attached to the side wall forming the outer circum-
ference of the cap, and
positions for the support parts to be mounted are
adjustable.

11. A printing apparatus (100) comprising:

a discharging head (42) including a nozzle plate
(48) provided with a plurality of nozzle columns
(49) configured to discharge liquid; and
the cap (44) according to any one of the preced-
ing claims.
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