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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an ink jet re-
cording apparatus for performing a recording operation
by discharging ink. More particularly, the present inven-
tion relates to a capping mechanism for protecting a head
of the ink jet recording apparatus.

Related Background Art

[0002] Capping means is conventionally required for
the following reasons in the ink jet recording apparatus.
Firstly, the capping means is required for so-called pro-
tection of a recording head such that drying of ink in a
nozzle portion of the recording head is prevented and no
foreign matters such as dust, etc. are attached to the
nozzle during a standby operation of a recorder body.
Secondly, the capping means is required as sucking
means for restoring a so-called discharging state of the
ink. In this restoration, the internal pressure of a cap is
set to a negative pressure by separate pump means and
the above foreign matters are sucked and removed in a
state in which the cap comes in contact with the recording
head to normally discharge the ink when the nozzle por-
tion is clogged by the foreign matters such as dust, etc.
[0003] The capping mechanism is generally divided in-
to two methods.
[0004] A first method utilizes the movement of a car-
riage mounting the recording head thereto. In a second
method, the cap is operated by e.g., a paper conveying
motor and a capping unit dedicated motor except for pow-
er of the carriage.
[0005] In the first method utilizing force caused by the
movement of the carriage, a slide cap mechanism is used
in many cases. In this slide cap mechanism, the carriage
is engaged with a cap unit when the carriage reaches a
capping position. The cap is moved toward the recording
head by cam means simultaneously when the cap unit
is slid together with the carriage. Thus, the cap is pressed
against the recording head.
[0006] In the second method utilizing a motor, etc. ex-
cept for power of the carriage, the operation of the cap
is switched from a paper conveying state to a cap open-
ing-closing state through a switching mechanism of this
operation. Then, the carriage is moved to the capping
position and the capping operation is performed. This
construction is hereinafter called a motor drive capping
mechanism.
[0007] However, the above motor drive capping mech-
anism performs an operation of the capping mechanism
through the paper conveying motor or the dedicated mo-
tor. Therefore, the mechanism becomes complicated
and it takes time to open and close the cap. Accordingly,
a problem exists in that no throughput of print is improved

when a printing operation is started from a capping state.
[0008] Further, since cost is also increased, the motor
drive capping mechanism is adopted in a kind of a middle
class device or more in price in many cases.
[0009] In contrast to this, the ink jet recording appara-
tus of the slide cap mechanism can be manufactured at
low cost so that the slide cap mechanism is adopted in
a device kind belonging to a spread price band in many
cases.
[0010] However, in the device kind of this price band,
there is also an ink jet recording apparatus with a record-
ing head having magenta and cyan thin in density in ad-
dition to conventional four color inks (black, yellow, ma-
genta, cyan) to print a high quality image at a photograph
level in recent years. Further, there is also a recorder in
which two heads can be mounted to one carriage so as
to perform a high speed printing operation.
[0011] However, in the ink jet recording apparatus hav-
ing two heads mounted to one carriage, a corresponding
cap must come in contact with a forming face of an ink
discharging port of each of the heads, or must be closely
attached to this forming face.
[0012] There is an ink jet type recorder described in
Japanese Patent Laid-Open Application No. 7-156419
as one example of the disclosure of such a capping mech-
anism. In this recorder, (1) first and second cap members
seal nozzle openings of first and second ink jet recording
heads directed downward and are arranged on an upper
face of a slider, and this slider is rotatably arranged
around a rotating shaft perpendicular to the moving di-
rection of a carriage arranged in a central portion of the
slider and is supported by a supporting member vertically
moved in accordance with the movement of the carriage.
(2) A The slider is rotated around the rotating shaft by
moving the carriage so that a seesaw movement of the
slider is made. (3) The slider is resiliently biased on a
side of the ink jet recording head with respect to the re-
corder so that two cap members are sequentially fitted
to the ink jet recording heads. Thus, capping of each of
the ink jet recording heads corresponding to the plural
caps is performed by a single equalizing mechanism.
[0013] However, in the construction for rotating the plu-
ral caps around one rotating shaft and arranging the plu-
ral caps in the slider making the seesaw movement, there
was a case in which all the forming faces could not be
necessarily precisely capped in accordance with a
mounting state of the ink jet recording head to the car-
riage and a dispersion in manufacture of each of con-
structional members of the ink jet recording head, etc.
Further, as the number of ink jet recording heads is in-
creased, the equalizing mechanism of the cap slider be-
comes complicated. Furthermore, a problem also exists
in that capping accuracy is reduced and manufacturing
cost is increased.
[0014] Prior art document EP 0 845 360 A2 discloses
a further ink jet recording apparatus. This ink jet recording
apparatus teaches the features of the preamble of claim
1. In this ink jet recording apparatus, a cap slider is po-
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sitioned by means of articulations only in one direction.

SUMMARY OF THE INVENTION

[0015] An object of the present invention is to provide
an ink jet recording apparatus having a simple construc-
tion and able to position a cap covering an ink discharging
port of an ink jet recording head or protecting the ink jet
recording head with high accuracy with respect to the ink
jet recording head.
[0016] Another aim of the present invention is to pro-
vide an ink jet recording apparatus having a simple con-
struction and a capping mechanism with respect to the
ink jet recording head able to reliably cover the ink dis-
charging port of the ink jet recording head or reliably pro-
tect the ink jet recording head.
[0017] The above object is solved by an ink jet record-
ing apparatus comprising the features of claim 1. further
development are stated in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 is a perspective view showing an ink jet re-
cording apparatus in a first embodiment of the
present invention.
Fig. 2 is a perspective view showing a carriage and
a slide cap mechanism in the ink jet recording appa-
ratus in the first embodiment of the present invention.
Fig. 3 is a perspective view showing the carriage and
the slide cap mechanism in the ink jet recording ap-
paratus in the first embodiment of the present inven-
tion.
Fig. 4 is a perspective view showing a pump section
and the slide cap mechanism in the ink jet recording
apparatus in the first embodiment of the present in-
vention.
Fig. 5 is a perspective view showing the pump sec-
tion and the slide cap mechanism in the ink jet re-
cording apparatus in the first embodiment of the
present invention.
Fig. 6 is a cross-sectional view showing the carriage
and the pump section in the ink jet recording appa-
ratus in the first embodiment of the present invention.
Fig. 7 is a cross-sectional view showing the carriage
and the pump section in the ink jet recording appa-
ratus in the first embodiment of the present invention.
Fig. 8 is a cross-sectional view showing a lock means
of the carriage of the ink jet recording apparatus in
the first embodiment of the present invention.
Fig. 9 is a phase diagram of the carriage of the ink
jet recording apparatus in the first embodiment of
the present invention.
Fig. 10 is a plan view showing the slide cap mecha-
nism of the ink jet recording apparatus in the first
embodiment of the present invention.
Fig. 11 is a side view of the carriage located on the

slide cap mechanism of the ink jet recording appa-
ratus in the first embodiment of the present invention.
Fig. 12 is a side view of the carriage located on the
slide cap mechanism of the ink jet recording appa-
ratus in the first embodiment of the present invention.
Fig. 13 is a side view of a cap of the slide cap mech-
anism of the ink jet recording apparatus in the first
embodiment of the present invention when the cap
comes in contact with a head of the carriage.
Fig. 14 is a side view of the cap of the slide cap
mechanism of the ink jet recording apparatus in the
first embodiment of the present invention when the
cap comes in contact with the head of the carriage.
Fig. 15 is a side view of the carriage of the ink jet
recording apparatus in the first embodiment of the
present invention when the carriage is located in a
printing position.
Fig. 16 is a perspective view showing a carriage and
a slide cap mechanism in an ink jet recording appa-
ratus in a second embodiment of the present inven-
tion.
Fig. 17 is a perspective view showing the carriage
and the slide cap mechanism in the ink jet recording
apparatus in the second embodiment of the present
invention.
Fig. 18 is a plan view showing the slide cap mecha-
nism of the ink jet recording apparatus in the second
embodiment of the present invention.
Fig. 19 is a perspective view showing the slide cap
mechanism of the ink jet recording apparatus in the
second embodiment of the present invention.
Fig. 20 is a side view of the carriage mounting a black
head thereto when the carriage is located on the slide
cap mechanism of the ink jet recording apparatus in
the second embodiment of the present invention.
Fig. 21 is a side view of a cap of the slide cap mech-
anism of the ink jet recording apparatus in the second
embodiment of the present invention when the cap
comes in contact with the black head of the carriage.
Fig. 22 is a side view of the carriage mounting color
head or a photohead thereto when the carriage is
located on the slide cap mechanism of the ink jet
recording apparatus in the second embodiment of
the present invention.
Fig. 23 is a side view of the cap of the slide cap
mechanism of the ink jet recording apparatus in the
second embodiment of the present invention when
the cap comes in contact with the black head (or the
photohead) of the carriage.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0019] The embodiments of the present invention will
next be explained with reference to the drawings.
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(First embodiment)

[0020] Figs. 1 to 3 show perspective views of an ink
jet recording apparatus in a first embodiment of the
present invention. In these figures, a carriage 2 is freely
moved along a guide shaft 101 in a direction different
from the conveying direction of a recording medium, e.g.,
in a main scanning direction perpendicular to the con-
veying direction. The carriage 2 is attached by inserting
the guide shaft 101 into a hole 100 of a carriage rear
portion. Two heads of different kinds are mounted to the
carriage 2 and are shifted from each other, e.g., by about
4 mm in the conveying direction of a sheet of recording
paper as the recording medium. The two heads are con-
structed by a photohead 111 having tanks of magenta
and cyan thin in density and a black ink tank, and a color
head 112 able to discharge yellow, magenta and cyan
inks. The recorder performs a printing operation by six
color inks obtained by combining these colors with each
other so that an image of high quality at a photograph
level can be clearly printed. Otherwise, a text can be print-
ed at high speed and a business color can be printed at
high speed by replacing the photohead 111 with a black
head 111a having only the black ink tank.
[0021] The ink jet recording apparatus has a capping
position and has a slide cap mechanism. When the car-
riage 2 is located in this capping position, the slide cap
mechanism performs capping (caps a forming face of an
ink discharging port of each head and covers the ink dis-
charging port) to perform restoring processing of ink dis-
charging performance with respect to the two heads
mounted to the carriage 2 or protect the heads.
[0022] Next, the constructions of a head peripheral
portion and a suction pump for setting the internal pres-
sure of a cap coming in contact with each head to a neg-
ative pressure in the capping of the two heads of the
carriage 2 using the slide cap mechanism will be ex-
plained with reference to Figs. 4 to 9.
[0023] Figs. 4 and 5 show perspective views of the cap
and the suction pump. The suction pump 11 shown in
these figures has roller holders in two systems and a
predetermined recording head is restored or protected
such that suction tubes of the respective systems of caps
6a, 6b are pulled and flattened in accordance with a ro-
tating direction of the pump.
[0024] Figs. 6 to 8 show cross-sectional views of a suc-
tion pump section. When a roller holder 14a is rotated in
the direction of an arrow a in Fig. 6, a suction roller 13a
is moved along a cam 140 of the roller holder 14a, and
a suction tube 10a arranged between a restoring base
12 and the suction roller 13a is pulled and flattened so
that a negative pressure is caused within the cap 6b. At
this time, since the roller holder 14b is rotated in the di-
rection of an arrow a in Fig. 7, the suction roller 13b is
moved along a cam 141 of the roller holder 14b and
reaches a position in which no suction tube 10b is closed
in a radial direction. Accordingly, the interior of the cap
6a communicated with the suction tube 10b is commu-

nicated with the atmosphere.
[0025] Conversely, when the roller holder 14b is rotat-
ed in the direction of an arrow b in Fig. 7, the suction
roller 13b is moved along the cam 141 of the roller holder
14b, and the air is extracted from the suction tube 10b
arranged between the restoring base 12 and the suction
roller 13b so that a negative pressure is caused within
the cap 6a communicated with the suction tube 10b. At
this time, since the roller holder 14a is rotated in the di-
rection of an arrow b in Fig. 6, the suction roller 13a is
moved along the cam 140 of the roller holder 14a and
reaches a position in which no suction tube 10a is closed
in the radial direction. Accordingly, the interior of the cap
6a communicated with the suction tube 10a is commu-
nicated with the atmosphere.
[0026] A carriage lock 15 is frictionally operated such
that the carriage lock 15 attains a lock state at a normal
rotating time of the suction pump 11 (in the direction of
an arrow b in Fig. 8) and attains an unlock state at a
reverse rotating time (in the direction of an arrow a in Fig.
8).
[0027] Constructions around the caps 6a, 6b will next
be explained. As shown in Fig. 4, each of the caps 6a,
6b is held by a cap holder 7. The cap holder 7 is held by
a cap slider 8 through each of cap springs 20 (see Figs.
11, 13). The cap springs 20 are arranged in every two
places approximately just below the caps 6a, 6b on rear
sides of their openings.
[0028] As shown in Figs. 6 and 7, two holes are re-
spectively formed in the caps 6a, 6b. One hole is con-
nected to the suction tubes 10a, 10b and the other hole
is connected to atmospheric communicating tubes 9a,
9b.
[0029] The other end of each of the atmospheric com-
municating tubes 9a, 9b is inserted into the cap slider 8
and a valve 17 is arranged at a tip of this inserted end
through a packing 17a. When the cap slider 8 is slid, this
valve 17 is closed in a position (2) of Fig. 9 and is opened
in a position (1).
[0030] A capping operation will next be explained with
reference to Figs. 2 to 15.
[0031] When a printing operation is terminated, the
carriage 2 is moved in the direction of an arrow A2 shown
in Fig. 3. A first positioning member (X) 8a of the cap
slider 8 comes in contact with a fitting portion 2a of the
carriage 2 (see Figs. 2, 10 and 11). At this time, a clear-
ance is formed in a vertical direction with respect to the
recording paper toward (Z-direction) the recording head
in a capping position such that no second positioning
member (Y) 8b interferes with the fitting portion 2a of the
carriage 2 (see Figs. 4, 5 and 11). Further, the positioning
member (Y) 8b is set such that no positioning member
(Y) 8b interferes with the recording head.
[0032] Further, when the carriage 2 is moved in the
direction of the arrow A2 in Fig. 3, a boss portion 8c (and
8d) of the cap slider 8 is moved upward along a cam face
12a (and 12c) of the restoring base 12. Accordingly, the
cap slider 8 is pushed upward in the Z-direction (see Figs.
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13 and 14). At this time, as shown in Fig. 13, the posi-
tioning member (Y) 8b of the cap slider 8 is fitted to a
middle wall 2b of the carriage 2. Namely, in the capping
position (the carriage position shown in each of Figs. 13
and14), the carriage 2 and the positioning member (X)
8a of the cap slider 8 come in contact with each other
and perform a positioning operation in the X-direction.
The fitting portion 2a of the carriage 2 and the positioning
member (X) 8a of the cap slider 8 are fitted to each other.
Further, the wall 2b of the carriage 2 and the positioning
member (Y) 8b of the cap slider 8 are fitted to each other.
Thus, the positioning operation in the Y-direction (e.g.,
the conveying direction of the recording medium different
from the X-direction and the Z-direction) is performed.
Further, as shown in Fig. 10, the cap slider 8 and the cap
holder 7 are positioned in the X-direction by fitting the
cap slider 8 and one boss 7a of four bosses 7a, 7b, 7c
and 7d arranged in the cap holder 7. The cap slider 8
and the cap holder 7 are positioned in the Y-direction by
fitting the positioning members 8a, 8b of the cap slider 8
to fitting portions 70 and 71 of the cap holder 7.
[0033] As mentioned above, the cap slider 8 and the
carriage 2 are fitted to each other and the cap slider 8
and the cap holder 7 are fitted to each other in each of
the X-direction and the Y-direction. Accordingly, plural
recording heads mounted to the carriage 2 and plural
caps 6 mounted to the cap holder 7 can be reliably po-
sitioned with high accuracy.

(Second embodiment)

[0034] Figs. 16 to 18 particularly show perspective
views of a slide cap mechanism of an ink jet recording
apparatus in a second embodiment of the present inven-
tion. In these figures, a carriage 2 is freely moved along
a guide shaft 101 in a direction different from the con-
veying direction of a sheet of recording paper, e.g., in a
main scanning direction perpendicular to the conveying
direction. The carriage 2 is mounted by inserting the
guide shaft 101 into a hole 100 of a carriage rear portion.
The carriage 2 is constructed such that two heads of dif-
ferent kinds can be mounted to the carriage 2. These two
heads are suitably exchanged by a user in accordance
with a recording object. For example, in Fig. 16, a black
head 1a having only a black tank is mounted to the car-
riage 2. This case is suitable for the execution of record-
ing of a text at high speed. As shown in Fig. 17, the black
head can be replaced with a head 1b having yellow, ma-
genta, cyan and black ink tanks with respect to the car-
riage 2. This case is suitable for a printing operation of a
business color. When the head is replaced with a photo-
head having tanks of magenta and cyan ink thin in density
and yellow and black ink tanks, it is possible to construct
a recorder suitable for a printing operation of an image
of high quality at a photograph level.
[0035] When such a head can be mounted to the car-
riage 2, the number of nozzles of the black head 1a is
set to e.g., about 160 in consideration of high speed print-

ing. In the color head or the photohead of the head 1b,
48 yellow nozzles, 48 magenta nozzles, 48 cyan nozzles
and 48 black nozzles are most advantageous in view of
a printing speed. At this time, 48x3 in a total nozzle
number of this head + undischarging nozzles as spaces
between the respective colors are required. Accordingly,
the black head 1a and a forming face of an ink discharging
port of the head cannot be formed in the same shape.
[0036] Therefore, the cap of the head 1b is set to a cap
6c (hereinafter called a big cap) having a size corre-
sponding to the head 1b. Accordingly, there are the cap
6b and the big cap 6c in the cap holder 7 so as to change
the caps used in accordance with the mounted head.
[0037] A pump used at this time is the same as the first
embodiment. A sucking cap can be selected in accord-
ance with a rotating direction of the pump. For example,
when the pump is rotated in the direction of an arrow a
in Fig. 6, an internal pressure of the cap 6b communicated
with the suction tube 10a becomes negative so that the
head 1a (see Figs. 20 and 21) capped by the cap 6b can
be sucked. When the pump is rotated in the direction of
an arrow b in Fig. 7, an internal pressure of the big cap
6c communicated with the suction tube 10b becomes
negative so that the head 1b (see Figs. 22 and 23) capped
by the big cap 6c can be sucked.
[0038] A carriage lock 15 is frictionally operated such
that the carriage lock 15 attains a lock state at a normal
rotating time of the suction pump 11 (in the direction of
an arrow b in Fig. 8) and attains an unlock state at a
reverse rotating time (in the direction of an arrow a in Fig.
8).
[0039] Next, constructions around the cap 6b and the
big cap 6c will be explained. As shown in Figs. 18 and
19, the cap 6b and the big cap 6c are held by a cap holder
7. The cap holder 7 is held by a cap slider 8 through each
of cap springs 20 (see Figs. 20 and 21). As shown in
Figs. 20 and 21, the cap springs 20 are arranged in two
places at a center of the clearance in the X-direction be-
tween the cap 6b and the big cap 6c or approximately
this center (central portion), and are also arranged in two
places just below or approximately just below a third po-
sitioning member (Z) 73 on its rear side.
[0040] As shown in Figs. 6 and 7, two holes are formed
in each of the cap 6b and the big cap 6c. One hole is
connected to the suction tubes 10a, 10b and the other
hole is connected to atmospheric communicating tubes
9a, 9b.
[0041] The other end of each of the atmospheric com-
municating tubes 9d, 9b is inserted into the cap slider 8
and a valve 17 is arranged at a tip of this inserted end
through a packing 17a. When the cap slider 8 is slid, this
valve 17 is closed in a position (2) of Fig. 9 and is opened
in a position (1).
[0042] A capping operation will next be explained with
reference to Figs. 16 to 23.
[0043] When a printing operation is terminated, the
carriage 2 is moved in the direction of an arrow A2 shown
in Fig. 16. A first positioning member (X) 8a of the cap
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slider 8 comes in contact with a fitting portion 2a of the
carriage 2 (see Figs. 16, 17, 20 and 22). At this time, a
clearance is formed in a vertical direction with respect to
the recording paper toward (Z-direction) the recording
head in a capping position such that no second position-
ing member (Y) 8e interferes with the fitting portion 2a of
the carriage 2 (see Figs. 20 and 22). Further, the posi-
tioning member (Y) 8e is set such that no positioning
member (Y) 8e interferes with the recording head.
[0044] Fig. 20 shows a position relation of the head 1a
and the cap 6b when the black head 1a is mounted to
the carriage 2. When the carriage 2 is further moved in
the direction of the arrow A2, a boss portion 8c of the cap
slider 8 is moved upward along a cam face 12a of a re-
storing base 12 so that the cap slider 8 is pushed upward
in the Z-direction (see Fig. 21). At this time, as shown in
Fig. 21, the positioning member (Y) 8e of the cap slider
8 is fitted to the positioning portion 2e of the carriage 2.
Further, a third positioning member (Z) 73 of the cap hold-
er 7 hits against a Z-direction positioning portion 2f of the
carriage 2 and the cap 6b is pressed against the head
1a so that capping is completed.
[0045] Fig. 22 shows a position relation of the head 1b
and the big cap 6c when the color head (or photohead)
1b is mounted to the carriage 2. Fig. 23 shows a capping
state at the mounting time of the photohead 1b. Namely,
in the capping position (the position of Fig. 23), the car-
riage 2 and the positioning member (X) 8a of the cap
slider 8 come in contact with each other and perform a
positioning operation in the X-direction. The fitting portion
2a of the carriage 2 and the positioning member (X) 8a
of the cap slider 8 are fitted to each other, and the posi-
tioning portion 2e of the carriage 2 and the positioning
member (Y) 8e of the cap slider 8 are fitted to each other
so that the positioning operation is performed in the Y-
direction. Further, as shown in Fig. 18, the cap slider 8
and the cap holder 7 are positioned in the X-direction by
fitting the cap slider 8 and one boss 7a of four bosses
7a, 7b, 7c and 7d arranged in the cap holder 7. The cap
slider 8 and the cap holder 7 are positioned in the Y-
direction by fitting the positioning members 8a and 8e of
the cap slider 8 to fitting portions 70 and 71 of the cap
holder 7.
[0046] As mentioned above, the cap slider 8 and the
carriage 2 are fitted to each other and the cap slider 8
and the cap holder 7 are fitted to each other with respect
to each of the X-direction, the Y-direction and the Z-di-
rection. Accordingly, the heads of two kinds mounted to
the carriage 2 and the plural caps 6 mounted to the cap
holder 7 can be reliably positioned with high accuracy.

(Other embodiments)

[0047] In the ink jet recording apparatus of each of the
first and second embodiments explained above, two ink
jet recording heads having a single ink discharging port
series are mounted to the carriage and each ink discharg-
ing port series is capped by a corresponding cap. How-

ever, the present invention is also applied when one ink
jet recording head is mounted to the carriage and is
capped by one cap. In this case, the ink discharging port
series is reliably covered and an ink discharging port
forming face can be sealed. This is because, when a
relative position accuracy of the carriage and the cap
holder is slightly reduced in such a form, an error in this
position is adjusted by resilient biasing of a cap spring
and the ink discharging port series can be capped.
[0048] When the ink jet recording head having plural
ink discharging port series is mounted to the carriage,
the present invention is also applied in an ink jet recording
apparatus in which the plural ink discharging port series
are covered with a single cap. In this case, these ink
discharging port series can be reliably covered and ink
discharging port forming faces can be sealed. This is
because a cap spring for biasing the cap holder can be
arranged in the cap slider in such a form so as to resiliently
bias plural suitable positions corresponding to a rear side
of the cap in consideration of mutual facing positions of
the cap and the plural ink discharging port series to be
capped.
[0049] In the above first and second embodiments, the
plural caps 6a, 6b are held by one cap holder 7 in the ink
jet recording apparatus. However, the present invention
is also applied in an ink jet recording apparatus in which
plural cap holders are arranged in the cap slider and plu-
ral caps are suitably dispersed and arranged in any one
of the cap holders. In this case, these ink discharging
port series can be reliably covered and ink discharging
port forming faces can be sealed. In such a form, the
plural caps can be resiliently biased independently of the
other cap holders every cap holder in comparison with a
case in which the plural caps are held by a single cap
holder and are resiliently biased. Accordingly, the posi-
tion relation can be adjusted by the individual cap holders
even when the accuracy of the relative position of the
carriage and the cap slider is slightly reduced.
[0050] In a most preferable form, a single cap with re-
spect to a single ink discharging port series is held by a
separate cap holder every cap and each of the cap hold-
ers is resiliently biased on a head side independently of
the other cap holders even when the number of ink jet
recording heads mounted to the carriage is one or plural.
[0051] In each of the embodiments explained above,
when the carriage is moved from a printing position to
the capping position, the carriage hits against the first
positioning member of the cap slider as a constructional
element of the slide cap mechanism in the capping po-
sition, and the cap slider is slid. The cap slider is moved
to the capping position by this slide, but is moved by a
cam face toward the head in the capping position. Thus,
the cap held by the cap holder on the cap slider comes
in contact with the recording head of the carriage and is
pressed by a spring below the cap holder.
[0052] In accordance with the above construction, in
processes for moving the carriage from the printing po-
sition to the capping position and pressing the cap against
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the head, the slider and the carriage are fitted to each
other and the cap slider and the cap holder are fitted to
each other by the first and second positioning members
in each of the X-direction and the Y-direction. According
the head mounted to the carriage and the cap held by
the cap holder can be positioned by a simple construction
with high accuracy.
[0053] In the embodiments explained above, the ink
jet recording apparatus of the slide cap mechanism able
to simultaneously mount plural heads to the carriage has
plural caps for protecting the respective heads, a cap
holder for holding the plural caps, and a cap slider for
holding the cap holder. The above cap holder and the
above cap slider are fitted to each other in a scanning
direction (hereinafter, the X-direction) of the carriage. A
positioning member (X) hitting against the carriage in the
X-direction is arranged in the above cap slider. This po-
sitioning member (X) is fitted to the cap holder and posi-
tions the cap holder and the cap slider in a conveying
direction (hereinafter, the Y-direction) of the recording
paper. Further, a separate positioning member (Y) is ar-
ranged in the above cap slider. This positioning member
(Y) is fitted to the cap holder and positions the cap slider
and the cap holder in the Y-direction. The positioning
member (Y) is also fitted to the carriage in the capping
position and positions the carriage and the cap. Accord-
ingly, the caps can be positioned by a simple construction
with high accuracy.
[0054] In the ink jet recording apparatus of the slide
cap mechanism able to exchange the heads mounted to
the carriage, a positioning member (Z) hitting against the
carriage in the Z-direction is arranged in the cap holder.
A lower portion of the positioning member (Z) is pressu-
rized by a spring and is pressed against the carriage.
Further, a central portion between two caps according to
the recording heads is pressurized by a spring and these
caps are pressed against the recording heads. Accord-
ingly, the caps can be positioned by a simple construction
with high accuracy.
[0055] Further, as mentioned above, a reassembling
operation can be simply performed as two kinds of re-
corders having different functions only by constructing a
cap unit corresponding to a carriage able to mount two
heads, or constructing a cap unit corresponding to a car-
riage able to exchange two heads. Accordingly, the other
parts in the above two kinds of recorders can be set to
common parts so that cost can be reduced.

Claims

1. An ink jet recording apparatus which mounts an ink
jet recording head (1a, 1b, 1c; 111, 112, 111a) for
discharging ink from an ink discharging port and has
a carriage (2) moveable to a recording position op-
posed to a recording medium and a capping position
opposed to a cap (6a, 6b, 6c) for covering the ink
discharging port, said ink jet recording apparatus al-

so comprising:

a cap holder (7) for holding the cap for covering
said ink discharging port;
a cap slider (8) which holds said cap holder(7)
and a resilient member (20) for resiliently biasing
said cap to a side of said ink jet recording head
in said capping position, and is moveable in the
same direction as a moving direction of said car-
riage (2) together with the movement of the car-
riage (2) in accordance with the movement of
said carriage (2) to said capping position, where-
in said cap slider (8) holds said cap holder (7)
through said resilient member (20);
a slider holding mechanism which is configured
to movably supports said cap slider (8) in said
moving direction and having a mechanism for
displacing said cap holder (7) to said ink jet re-
cording head side in said capping position in ac-
cordance with the movement of said cap slider
(8);

characterized in that
said ink jet recording apparatus further comprising:

a first positioning member (8a) provided on said
cap slider (8) to position said cap slider to said
carriage (2), said first positioning member being
configured to position said cap slider in a first
direction which is a moving direction of said car-
riage and to position said cap slider in a second
direction which is a conveyance direction of the
recording medium by fitting to a first fitting por-
tion (2a) of the carriage (2); and
a second positioning member (8b; 8e) provided
on said cap slider (8) to position said cap slider
to said carriage (2), said second positioning
member positioning said cap slider in said sec-
ond direction by fitting to a second fitting portion
(2b; 2e) of the carriage (2).

2. The ink jet recording apparatus according to claim
1, wherein plural ink jet recording heads (1a, 1b, 1c;
111, 112, 111a) are mounted to said carriage (2),
and said cap holder(7) has plural caps (6a, 6b, 6c)
for covering respective ink discharging ports of said
plural ink jet recording heads.

3. The ink jet recording apparatus according to claim
2, wherein said plural caps (6a, 6b, 6c) are held by
any one of plural cap holders (7), and said resilient
member (20) resiliently biases each of said plural
cap holders on said ink jet recording head side in
said capping position independently of the other cap
holders.

4. The ink jet recording apparatus according to claim
1, wherein said slider holding mechanism has a cam
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mechanism (12a, 12c) for converting the movement
of said carriage (2) in said moving direction to a
movement in said ink jet recording head side direc-
tion in said capping position.

5. The ink jet recording apparatus according to claim
1, wherein said resilient member (20) biases said
cap from a rear side of this cap in said ink jet record-
ing head side direction in said capping position.

6. The ink jet recording apparatus according to claim
1, wherein said ink jet recording head discharges the
ink from said ink discharging port as the ink is heated
by thermal energy.

7. The ink jet recording apparatus according to claim 2
or 3, said apparatus further comprising:

a cam face (12a, 12c) for moving the cap slider
(8) toward each of said recording heads in a cap-
ping position,
wherein said cap holder (7) and said cap slider
(8) are fitted to each other in a scanning direction
as the moving direction of said carriage (2); and
said cap slider (8) has said a first positioning
member (8a) configured to hit against said car-
riage (2) in the scanning direction of said car-
riage (2); and the first positioning member is con-
figured to be fitted to said cap holder (7) and to
positions said cap holder (7) and said cap slider
(8) in the scanning direction of said carriage (2),
said cap slider (8) further has a second position-
ing member (8e); and
the second positioning member (8e) is config-
ured to be fitted to said carriage (2) in the cap-
ping position and to positions said carriage (2)
and said caps (6b, 6c), and said caps are further
arranged in the vicinity of said first and second
positioning members on said cap holder (7); and
said cap holder (7) is configured to be pressu-
rized by a spring (20) approximately from just
below said caps to press said caps (6b, 6c)
against said recording heads in the capping po-
sition.

8. The ink jet recording apparatus according to claim
7, wherein
said cap slider (8) also has a third positioning mem-
ber (73) configured to hit against said carriage (2) in
a vertical direction with respect to a sheet face of the
recording medium; and
said cap holder (7) is further configured to be pres-
surized by springs (20) approximately from just be-
low said third positioning member (73) and approx-
imately from just below the caps (6b, 6c) according
to said recording heads to press said caps against
said recording heads in the capping position.

Patentansprüche

1. Tintenstrahlaufzeichnungsgerät, das einen an ihm
montierten Tintenstrahlaufzeichnungskopf (1a, 1b,
1c; 111, 112, 111a) zum Ausstoßen von Tinte aus
einer Tintenausstoßöffnung und einen Schlitten (2)
hat, der zu einer Aufzeichnungsposition, die einem
Aufzeichnungsmedium gegenübersteht, und einer
Abdeckposition bewegbar ist, die einer Abdeckung
(6a, 6b, 6c) gegenübersteht, zum Abdecken der Tin-
tenausstoßöffnung, wobei das Tintenstrahlaufzeich-
nungsgerät auch Folgendes aufweist:

einen Abdeckungshalter (7) zum Halten der Ab-
deckung zum Bedecken der Tintenausstoßöff-
nung;
einer Abdeckungsgleiteinrichtung (8), die den
Abdeckungshalter (7) und ein elastisches Ele-
ment (20) hält, das dem elastischen Vorspan-
nen der Abdeckung zu einer Seite des Tinten-
strahlaufzeichnungskopfes in der Abdeckpositi-
on dient, und in der gleichen Richtung wie die
Bewegungsrichtung des Schlittens (2) zusam-
men mit der Bewegung des Schlittens (2) ge-
mäß der Bewegung des Schlittens (2) zu der
Abdeckposition bewegbar ist, wobei die Abdek-
kungsgleiteinrichtung (8) den Abdekkungshal-
ter (7) durch das elastische Element (20) hält;
einen Gleiteinrichtungshaltemechanismus, der
so aufgebaut ist, dass er die Abdeckungsgleit-
einrichtung (8) in der Bewegungsrichtung be-
weglich stützt und einen Mechanismus hat zum
Versetzen des Abdeckungshalters (7) zu der
Seite des Tintenstrahlaufzeichnungskopfes in
der Abdeckposition gemäß der Bewegung der
Abdeckungsgleiteinrichtung (8);

dadurch gekennzeichnet, dass
das Tintenstrahlaufzeichnungsgerät des Weiteren
Folgendes aufweist:

ein erstes Positionierelement (8a), das an der
Abdeckungsgleiteinrichtung (8) vorgesehen ist,
um die Abdeckungsgleiteinrichtung zu dem
Schlitten (2) zu positionieren, wobei das erste
Positionierelement so aufgebaut ist, dass es die
Abdeckungsgleiteinrichtung in einer ersten
Richtung, die eine Bewegungsrichtung des
Schlittens ist, positioniert, und die Abdeckungs-
gleiteinrichtung in einer zweiten Richtung, die
eine Förderrichtung des Aufzeichnungsmedi-
ums ist, positioniert, indem es an einen ersten
Einpassabschnitt (2a) des Schlittens (2) gesetzt
wird; und
ein zweites Positionierelement (8b; 8e), das an
der Abdeckungsgleiteinrichtung (8) vorgesehen
ist, um die Abdeckungsgleiteinrichtung zu dem
Schlitten (2) zu positionieren, wobei das zweite
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Positionierelement die Abdeckungsgleiteinrich-
tung in der zweiten Richtung positioniert, indem
es an einen zweiten Einpassabschnitt (2b; 2e)
des Schlittens (2) gesetzt wird.

2. Tintenstrahlaufzeichnungsgerät gemäß Anspruch 1,
wobei eine Vielzahl an Tintenstrahlaufzeichnungs-
köpfen (1a, 1b, 1c; 111, 112, 111a) an dem Schlitten
(2) montiert ist und der Abdeckungshalter (7) eine
Vielzahl an Abdekkungen (6a, 6b, 6c) hat, zum Be-
decken der jeweiligen Tintenausstoßöffnungen der
Vielzahl der Tintenstrahlaufzeichnungsköpfe.

3. Tintenstrahlaufzeichnungsgerät gemäß Anspruch 2,
wobei die Vielzahl an Abdeckungen (6a, 6b, 6c)
durch einen beliebigen der vielen Abdeckungshalter
(7) gehalten wird, und das elastische Element (20)
in elastischer Weise jeden der vielen Abdeckungs-
halter an der Seite des Tintenstrahlaufzeichnungs-
kopfes in der Abdeckposition unabhängig von den
anderen Abdeckungshaltern vorspannt.

4. Tintenstrahlaufzeichnungsgerät gemäß Anspruch 1,
wobei der Gleiteinrichtungshaltemechanismus ei-
nen Nockenmechanismus (12a, 12c) hat zum Um-
wandeln der Bewegung des Schlittens (2) in der Be-
wegungsrichtung zu einer Bewegung in der Rich-
tung der Seite des Tintenstrahlaufzeichnungskopfes
in der Abdeckposition.

5. Tintenstrahlaufzeichnungsgerät gemäß Anspruch 1,
wobei das elastische Element (20) die Abdeckung
von einer Hinterseite dieser Abdeckung in der Rich-
tung der Seite des Tintenstrahlaufzeichnungskopfes
in der Abdeckposition vorspannt.

6. Tintenstrahlaufzeichnungsgerät gemäß Anspruch 1,
wobei der Tintenstrahlaufzeichnungskopf die Tinte
aus der Tintenausstoßöffnung ausstößt, wenn die
Tinte durch thermische Energie erwärmt ist.

7. Tintenstrahlaufzeichnungsgerät gemäß Anspruch 2
oder 3, wobei das Gerät des Weiteren Folgendes
aufweist:

eine Nockenfläche (12a, 12c) zum Bewegen der
Abdeckungsgleiteinrichtung (8) zu jedem der
Aufzeichnungsköpfe in einer Abdeckposition,
wobei der Abdeckungshalter (7) und die Abdek-
kungsgleiteinrichtung (8) aneinander in der Ab-
tastrichtung als die Bewegungsrichtung des
Schlittens (2) sitzen; und die Abdeckungsgleit-
einrichtung (8) das erste Positionierelement (8a)
hat, das so aufgebaut ist, dass es an dem Schlit-
ten (2) in der Abtastrichtung des Schlittens (2)
auftrifft; und das erste Positionierelement so
aufgebaut ist, dass es an dem Abdeckungshal-
ter (7) sitzt und zum Positionieren des Abdek-

kungshalters (7) und der Abdekkungsgleitein-
richtung (8) in der Abtastrichtung des Schlittens
(2) dient, wobei die Abdeckungsgleiteinrichtung
(8) des Weiteren ein zweites Positionierelement
(8e) hat; und
das zweite Positionierelement (8e) so aufgebaut
ist, dass es an dem Schlitten (2) in der Abdeck-
position sitzt und zum Positionieren des Schlit-
tens (2) und der Abdekkungen (6b, 6c) dient,
und wobei die Abdeckungen des Weiteren in der
Nähe des ersten und des zweiten Positionier-
elementes an dem Abdekkungshalter (7) ange-
ordnet sind; und wobei der Abdeckungshalter
(7) so aufgebaut ist, dass er durch eine Feder
(20) ungefähr von unmittelbar unterhalb der Ab-
deckungen mit Druck beaufschlagt wird, um die
Abdeckungen (6b, 6c) gegen die Aufzeich-
nungsköpfe in der Abdeckposition zu drücken.

8. Tintenstrahlaufzeichnungsgerät gemäß Anspruch 7,
wobei
die Abdeckungsgleiteinrichtung (8) außerdem ein
drittes Positionierelement (73) hat, das so aufgebaut
ist, dass es gegen den Schlitten (2) in einer vertikalen
Richtung in Bezug auf eine Blattfläche des Aufzeich-
nungsmediums auftritt; und
der Abdeckungshalter (7) des Weiteren so aufge-
baut ist, dass er durch Federn (20) ungefähr von
unmittelbar unterhalb des dritten Positionierelemen-
tes (73) und ungefähr von unmittelbar unterhalb der
Abdeckungen (6b, 6c) gemäß den Aufzeichnungs-
köpfen mit Druck beaufschlagt wird, um die Abdek-
kungen gegen die Aufzeichnungsköpfe in der Ab-
deckposition zu drücken.

Revendications

1. Appareil d’impression à jet d’encre qui supporte une
tête d’impression à jet d’encre (1a, 1b, 1c ; 111, 112,
111a) pour décharger de l’encre depuis un orifice de
décharge d’encre et comporte un chariot (2) apte à
se déplacer jusqu’à une position d’impression en re-
gard d’un support d’impression et une position de
couverture en regard d’un élément de couverture
(6a, 6b, 6c) servant à couvrir l’orifice de décharge
d’encre, ledit appareil d’impression à jet d’encre
comprenant également :

un support d’élément de couverture (7) pour
maintenir l’élément de couverture servant à cou-
vrir ledit orifice de décharge d’encre ;
un curseur d’élément de couverture (8) qui main-
tient ledit support d’élément de couverture (7)
et un élément élastique (20) pour solliciter élas-
tiquement ledit élément de couverture jusqu’à
un côté de ladite tête d’impression à jet d’encre
dans ladite position de couverture, et est apte à
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se déplacer dans la même direction qu’une di-
rection de déplacement dudit chariot (2) conjoin-
tement au déplacement du chariot (2) suivant le
déplacement dudit chariot (2) jusqu’à ladite po-
sition de couverture, ledit curseur d’élément de
couverture (8) maintenant ledit support d’élé-
ment de couverture (7) par le biais dudit élément
élastique (20) ;
un mécanisme de maintien de curseur qui est
conçu pour supporter en glissement ledit cur-
seur d’élément de couverture (8) dans ladite di-
rection de déplacement et comportant un mé-
canisme servant à déplacer ledit support d’élé-
ment de couverture (7) jusqu’au dit côté de ladite
tête d’impression à jet d’encre dans ladite posi-
tion de couverture suivant le déplacement dudit
curseur d’élément de couverture (8) ;

caractérisé en ce que
ledit appareil d’impression à jet d’encre comprend,
en outre :

un premier élément de positionnement (8a) dis-
posé sur ledit curseur d’élément de couverture
(8) pour positionner ledit curseur d’élément de
couverture relativement audit chariot (2), ledit
premier élément de positionnement étant conçu
pour positionner ledit curseur d’élément de cou-
verture dans une première direction qui est une
direction de déplacement dudit chariot et posi-
tionner ledit curseur d’élément de couverture
dans une seconde direction qui est une direction
de transport du support d’impression par ajus-
tement sur une première partie d’ajustement
(2a) du chariot (2) ; et
un deuxième élément de positionnement (8b ;
8e) disposé sur ledit curseur d’élément de cou-
verture (8) pour positionner ledit curseur d’élé-
ment de couverture relativement audit chariot
(2), ledit deuxième élément de positionnement
positionnant ledit curseur d’élément de couver-
ture dans ladite seconde direction par ajuste-
ment sur une seconde partie d’ajustement (2b ;
2e) du chariot (2).

2. Appareil d’impression à jet d’encre selon la revendi-
cation 1, dans lequel une pluralité de têtes d’impres-
sion à jet d’encre (1a, 1b, 1c ; 111, 112, 111a) sont
montées sur ledit chariot (2), et ledit support d’élé-
ment de couverture (7) comporte une pluralité d’élé-
ments de couverture (6a, 6b, 6c) servant à couvrir
les orifices de décharge d’encre respectifs de ladite
pluralité de têtes d’impression à jet d’encre.

3. Appareil d’impression à jet d’encre selon la revendi-
cation 2, dans lequel les éléments de couverture de
ladite pluralité (6a, 6b, 6c) sont maintenus par l’un
quelconque de la pluralité de supports d’éléments

de couverture (7) et ledit élément élastique (20) sol-
licite élastiquement chaque élément de ladite plura-
lité de supports d’éléments de couverture sur ledit
côté de tête d’impression à jet d’encre dans ladite
position de couverture indépendamment des autres
supports d’éléments de couverture.

4. Appareil d’impression à jet d’encre selon la revendi-
cation 1, dans lequel ledit mécanisme de maintien
de curseur comporte un mécanisme de came (12a,
12c) servant à transformer le déplacement dudit cha-
riot (2) dans ladite direction de déplacement en un
déplacement dans ladite direction de côté de tête
d’impression à jet d’encre dans ladite position de
couverture.

5. Appareil d’impression à jet d’encre selon la revendi-
cation 1, dans lequel ledit élément élastique (20) sol-
licite ledit élément de couverture depuis un côté ar-
rière dudit élément dans ladite direction de côté de
tête d’impression à jet d’encre dans ladite position
de couverture.

6. Appareil d’impression à jet d’encre selon la revendi-
cation 1, dans lequel ladite tête d’impression à jet
d’encre décharge l’encre dudit orifice de décharge
d’encre tandis que l’encre est chauffée par énergie
thermique.

7. Appareil d’impression à jet d’encre selon la revendi-
cation 2 ou 3, ledit appareil comprenant, en outre :

une face de came (12a, 12c) pour déplacer le
curseur d’élément de couverture (8) vers cha-
cune desdites têtes d’impression dans une po-
sition de couverture,
ledit support d’élément de couverture (7) et ledit
curseur d’élément de couverture (8) étant ajus-
tés l’un l’autre dans une direction de balayage
en tant que direction de déplacement dudit cha-
riot (2) ; et ledit curseur d’élément de couverture
(8) comportant ledit premier élément de posi-
tionnement (8a) conçu pour frapper contre ledit
chariot (2) dans la direction de balayage dudit
chariot (2) ; et le premier élément de position-
nement étant conçu pour être ajusté sur ledit
support d’élément de couverture (7) et position-
ner ledit support d’élément de couverture (7) et
ledit curseur d’élément de couverture (8) dans
la direction de balayage dudit chariot (2), ledit
curseur d’élément de couverture (8) comportant
en outre un deuxième élément de positionne-
ment (8e) ; et
le deuxième élément de positionnement (8e)
étant conçu pour être ajusté sur ledit chariot (2)
dans la position de couverture et positionner le-
dit chariot (2) et lesdits éléments de couverture
(6b, 6c), et lesdits éléments de couverture étant
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en outre disposés au voisinage desdits premier
et deuxième éléments de positionnement sur le-
dit support d’élément de couverture (7) ; et ledit
support d’élément de couverture (7) étant conçu
pour être pressé par un ressort (20) approxima-
tivement depuis un emplacement situé juste en
dessous des éléments de couverture afin de
presser lesdits éléments de couverture (6b, 6c)
contre lesdites têtes d’impression dans la posi-
tion de couverture.

8. Appareil d’impression à jet d’encre selon la revendi-
cation 7, dans lequel
ledit curseur d’élément de couverture (8) comporte
également un troisième élément de positionnement
(73) conçu pour frapper contre ledit chariot (2) dans
une direction verticale par rapport à une face de
feuille du support d’impression ; et
ledit support d’élément de couverture (7) étant en
outre conçu pour être pressé par des ressorts (20)
approximativement depuis un emplacement situé
juste en dessous dudit troisième élément de posi-
tionnement (73) et approximativement depuis un
emplacement situé juste en dessous des éléments
de couverture (6b, 6c) selon lesdites têtes d’impres-
sion pour presser lesdits éléments de couverture
contre lesdites têtes d’impression dans la position
de couverture.
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