“I'nk Jet Recording Apparatus The present inventi owefs&-at"8S to an
.ink jet printer. Mreover, the printer has a plurality of ink jet
~recording heads noving in the width direction of a recording sheet
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Ink Jet Recording Apparatus

" The present invention relates to an ink jet printer. Moreover, the printer has a
plurality of ink jet recording heads moving in the width direction of a recording sheet
and ejects ink of a plurality of colors in accordance with printing data to print a color
image. The ink jet recording apparatus also has the plurality of ink jet recording heads
mounted on the same carriage so as to realize high density printing. Mofe particularly,
the present invention relates to a capping device which seals an ink jet recording head
suitable for such a recording apparatus.

An on-demand ink jet recording apparatus ejects ink pressurized in a pressurizing
chamber from a nozzle as ink drops to a recording sheet, to record printing data on the
sheet. Such an apparatus has a problem in that a printing failure is caused by an
increased viscosity due to evaporation of an ink solvent through nozzle openings, the
drying of ink, adhesion of dust, introduction of air bubbles, etc. To comply with this, an
ink jet recording apparatus is provided with a capping device which seals nozzle
openings during a nonprinting period.

Such a capping device is proposed in, for example, Unexamined Japanese Patent

Publication No. HEI 1-125239. In the proposed capping device, a slider is pushed
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and ejects ink of a plurality of colors in accordance with printing data to
~print a color -imge. The ink jet recording apparatus al so has the
splurality of ink.jet recording heads nounted on the sane carriage so as to
realize high density printing. More particularly, the present invention
relates to a capping device which seals an ink jet recording head suitable
for such.a recordi ng appar at us. An on-denmand ink jet recording
apparatus ejects ink pressurized in a pressurizing chanber froma nozzle
as ink drops to a recording sheet, to record printing data on the sheet.
Such an apparatus has a problemin that & printing failure is caused by an

by a carriage returning toward the home position, to be moved toward a nozzle face of a
recording head along an inclined guide face which is formed on a frame, and a cap
member disposed on the surface of the slider is made pressingly contact with the
recording head, thereby sealing nozzles.

Since development of personal computers allows graphic processing to be
executed in a relatively simple manner, a printer which can output a hard copy of a color
image displayed on a screen is requested. In view of differences in ink consumption and
recording density between colors, and also the prevention of discoloration during a
quiescent time, an ink jet printer which can conduct such a color printing is so
configured that two recording heads, i.e., a recording head for black and white printing
and a recording head for color printing are mounted on a carriage.

Consequently, a capping device must be disposed for each of plural ink jet
recording heads, and driving mechanisms for respectively moving the capping devices so
as to make contact with and separate from the recording heads are required. This
produces a problem in that the whole structure of the printer is.complicated.

The invention has been conducted in view of these problems. It is an object of

the invention to provide a novel
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I hcreased viscosity due to evaporation of an ink solvent through nozzle
openi ngs, the drying of ink, adhesion of dust, introduction of air

zbubbl es, etc. To.conply with this, an ink jet recording apparatus is
provi ded with a cappi ng device which seals nozzle openings during a
nonprinting peri od. Such a capping device is proposed in, for
exanpl e,. Unexam ned Japanese Patent Publication No. HEl 1-125239. In the

proposed cappi ng device, a slider3is pushed
ink jet recording apparatus in which the operation of moving
plural capping devices so as to make contact with and separate
from recording heads can be realized by a simple mechanism.

In order to solve the problems, according to the
invention, an ink jet recording apparatus comprises: a carriage
on which first and second ink jet recording heads each having
nozzle openings are mounted; and a slider having first and
second cap members which seal the nozzle openings of the first
and second ink jet recording heads, respectively, the slider

- being supported at a center portion in a longitudinal direction
by a support member which is rotatable about a rotation shaft
elongating in a direction perpendicular to a moving direction
of the carriage and which is movable in the moving direction of
the carriage, the support member being movable also in a
direction opposing the recording heads in accordance with the
movement of the slider.

When the carriage is moved under the state where it
abuts against the slider, the slider swings about the shaft in
a manner similar to a seesaw so that the slider butts against
one of the recording heads énd then the other recording head.
Therefore, two cap members on the same slider can surely be
aﬁtached to the respective recording heads. Furthermore, the
two cap members are moved by moving the single slider in the
manner interlocked with the movement of the carriage, and hence
the attaching and detaching mechanism for the cap members can

be simplified in structure. PP
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2 by a carriage returning toward the hone position, to be noved toward a
nozzl e face of a recording head along an inclined guide face which is
=formed on a frame, and a cap nenber di sposed on the surface of the slider
I's made pressingly contact with the recording head, thereby sealing

nozzl es. Si nce devel opnment of personal conputers allows graphic

processing to be -

Fig. 1 is a perspectivé view showing the structure of
the vicinity of a printing mechanism of an ink jet recording
apparatus to which the capping device of the invention is to be
applied;

Fig. 2 is a plan view.in which the capping device is
shown at the center;

Fig. 3 is a plan view showing an embodiment of the
capping device;

Fig. 4 is a front view showing the embodiment of the
capping device in the state where the capping device butts

against recording heads;

Fig. 5 is a diagram showing the state where a sheet
feed and pump motor is coupled with a tube pump;

Fig. 6 1is a diagram showing the structure of a
longitudinal section of the tube pump;

Fig. 7 is a diagram showing the structure of a cross

section of the tube pump;

'Figs. 8 (a) and (b) are diagrams showing the shape of
slots formed in a driving wheel constituting a tube pump which

is a first tube pump;

Fig. 9 is a diagram showing the state where a carriage
is moved to a position where recording heads oppose respective

cap members;
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executed in a relatively sinple manner, a printer which can output a hard
copy of a color inmage displayed on a screen is requested. In view of

«di fferences in ink consunption and recording density between colors, and
al so the prevention of discoloration during a quiescent tinme, an ink jet
printer which can conduct such a color printing is so configured that two
recordi ng heads, i.e., a recording hegd for black and white printing and a
recordi ng head for color printing are“nmounted on a carri age.

Consequently, a capping device nust be disposed for each of plural ink jet
recordi ng heads, aniydriioi nps machapagramf avhowispecithee! ytavei RghdFe GaRPI NQ
devi ces so

carriage is moved to a position where one of the recording
heads butts against one of the cap members;

Fig. 11 is a diagram showing the state where the
carriage is moved to a position where the two recording heads
butt against the two cap members;

Fig. 12 is a diagram showing the state where the
carriage is moved to a suction enabled position;

Figs. 13(a) and 13(b) are diagrams respectively showing

- the states of first and second tube pumps.in the case where the
sheet feed and pump motor is reversely rotated;

Figs. l4(a) and 14(b) are diagrams respectively showing
the states of second and first tube pumps in the case where the
sheet feed and pump motor is forward rotated;

Figs. 15(a) and 15(b) are diagrams respectively showing
the States of second and first tube pumps in the case where the
sheet feed and puﬁp motor is stopped;

Fig. 16 is a section view showing another embodiment of
the tube pump;

Figs. i? {(a) and (b) are diagrams illustrating the
operation of the tube pump of Fig. 16;

Fig. 18 is a chart illustrating the process in a low
suction mode;

Fig. 19 is a chart illustrating the rotation directions

of a pulse motor and a pump motor in a low suction mode.
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as to make contact with and separate fromthe recording heads are required.
This produces a problemin that the whole structure of the printer is
“tonpl i cat ed. The invention has been conducted in view of these
problens. It is an object of the invention to provide a novel

6

The invention will be described in detail in
conjunction with illustrated embodiments.

Fig. 1 shows diagrammatically the wvicinity of a
printing mechanism of an ink jet recording apparatus to which
the capping device of the invention is to be applied. 1In the
figure, the reference numeral 1 designates a carriage which is
supported by & guide member 2 and coupled with a pulse motor 23
through a timing belt 3 so as to be reciprocally movable in a
direction parallel to a platen 5.

A first recording head 7 for black and white printing,
and a second recording head 8 for color printing (Fig. 4) are
mounted on the carriage 1 in such a manner that nozzle openings
are directed to a recording sheet 6. A black ink cartridge 9,
and a color ink cartridge 10 are detachably mounted in the
upper portions of the recording heads 7 and 8, respectively.

When the recording heads in this configuration receive
a drive signal from a head driving circuit (not shown) through
a flexible cable 11, ink flows out the ink cartridges 9 and 10
to enter into the recording heads 7 and 8 so that black and
colored dots are formed on the recording sheet 6.

Fig. 2 is a'diagram showing an upper face in the
vicinity of the capping device. In the figure, the reference
numeral 20 designates a sheet feed roller. The sheet feed
roller 20 is coupled with a sheet feed and pump motor 24 by a

gear 22 which is fixed to one end of a rotation shaft 21, to
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3 ink jet recording apparatus in which the operation of noving plural
cappi ng devices so as to nake contact with and separate fromrecording
heads can be realized by a sinple nechani sm In order to solve the
probl ens, according to the invention, an ink jet recordi ng apparatus
conprises: a carriage on which first and second ink jet recordi ng heads
each having nozzle- openings are nnun%pd; and a slider having first and

feed the recording sheet 6 in synchronization with the printing
process.

In the figure, the reference numeral 12 designates the
above-mentioned capping device which is disposed in the moving
path of the carriage 1 outside the printing region. First and
second cap members 31 and 32 which are made of an elastic
material and have a cup-like shape are disposed on a slider 30.
The slider 30 is located in the manner interlocked with the
movement of the carriage, at either of two positions, i.e., a

" capping position where the capping device covers the faces of
the two recording heads 7 and 8 on which nozzles are opened
(hereinafter, such a face is referred to as "nozzle opéning
face"), and a noncapping position where the capping device is
separated from the nozzle opening faces. In the cap members 31
and 32, the opening area is selected in accordance with the
sizes of the respective first and second recording heads 7 and
8.

The first and second cap members 31 and 32 respectively
have suction ports 3la and 32a which are connected to ends of
tubes 33 and 34 constituting parts of first and second tube
pumps 37 and 38 which will be described later, so as to be
subjected to suction forées produced by the tube pumps 37 and
38. The first and second tube pumps 37 and 38 are selectively
driven by the sheet feed and pump motor 24 through a wheel
train 40 to conduct a suction operatioh. More specifiéally;

when the motor 24 is forward rotated, only the first tube pump
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second cap nenbers which seal the nozzle openings of the first and second
I nk jet recordi ng heads, respectively, the slider being supported at a

~center portion i.n a longitudinal direction by a support nenber which is
rotatabl e about a rotation shaft elongating in a direction perpendicul ar
to a noving direction of the carriage and which is novable in the noving
direction of the carriage, the support nenber being novable also in a
direction opposing the recordi ng feads in accordance with the novenent of
t he slider.

37 conducts a suction operation, and, when the motor 24 is
reversely rotated, only the second tube pump 38 conducts a
suction operatién.

Figs. 3 and 4 show an embodiment of the above-described
capping unit. In the figures, the reference numeral 30
designates the slider which is disposed in such a manner that
the first and second cap members 31 and 32 are swingable about
shafts 31c and 32c in agreement with the distance between the
two recording heads 7 and 8 mounted on the carriage 1. 1In the
figures, the reference numerals 41 and 42 designate first and
second guide pieces each of which consists of two subpieces
that are disposed in the both sides of the first and second
recording heads 7 and 8 mounted on the carriage 1, so as to
correspond to the widths of the heads. The first and second
guide pieées are separated from each other by a distance so
that, when the carriage 1 is set at a predetermined position,
they oppose the recording heads 7 and 8, respectively. At one
end portion of the slider 30 (the right end portion in the
figure), formed is a flagpiece 45 which butts against &
projection 44 protruding from the lower end of the carriage 1
when the carriage 1 is located at the position where the first
and second cap members 31 and 32 exactly oppose the respective
first and second recording heads 7 and 8,. An engaging piece
46 is disposed at a position which is closer to the tip end
than the flagpiece 45, so as to make contact with and separate

from a guide member 47 fixed to a base. e e e o e e
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When the carriage is noved under the state where it abuts against the
slider, the slider swings about the shaft in a manner simlar to a seesaw
:s0 that the slider butts against one of the recording heads and then the
ot her recording head. Therefore, two cap nmenbers on the sane slider can
surely be attached to the respective recording heads. Furthernore, the
two cap nenbers are-noved by novi the single slider in the nmanner
interlocked with the novenent of the carriage, and hence

The guide member 47 comprises a projection 47a which
prevents the slider 30 from beihg slipped off, and a slant face
47b elongating between two positions. Usually, the slider 1 is
located ‘at one of the positions so as to be separated from the
lower ends of the recording heads 7 and 8 by a given distance.
In a c.apping period, the slider 1 is located at the other
position where the cap members 31 and 32 are made resiliently
contact with the recording heads 7 and 8.

A shaft 50 elongating in a direction perpendicular to

} the moving direction of the carriage 1 is disposed at the
center of the lower portion of the slider 30. The both ends of
the shaft 50 are loosely fitted into a lever 52. The lower end
of the lever is swingably attached to a shaft 54 of the base 53
through a slot 52a. An upper end of a coil spring 56 which is
slightly buckling toward the nonprintiﬁg region is attached to
the slider 30. The lower end of the coil spring 56 is fixed to
the base 53, and inclined toward the printing region.

According to this configuration, during a noncapping
period, the slider 30 is urged toward the printing region by
the coil spring 56 while one end of the slider is restricted by
the lowest end of the slant face 47b of the guide member 47,
and the center portion by the lever 52, so as to be
horizontally positioned at a height where a gap g is formed in
a degree sufficient for separating the recording heads 7 and 8

from the respective cap members 31 and 32.
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“the attachi ng and detachlng nechanlsn1for the cap nenbers can be
S|an|f|ed I n structure. 4

10

The slider 30 has a valve unit 60 disposed at a
position in the side of a case 61. The wvalve unit 60 is
communicated with air release ports 31b and 32b formed in the
respective cap members 31 and 32.  An operation rod 62
protrudes from the valve unit 60. When the slider 30 is moved
to the capping position and the operation rod 62 butts against
the case 61, the operation rod 62 is pressed toward the
printing region so that the air relesase ports 31b and 32b are
closed by the valve unit 60.

Figs. 5, 6. and 7 shows an embodiment of the
above-mentioned pump units . A driving wheel 72 of the one
pump 37 can be coupled with the sheet feed and pump motor 24
through a wheel train 70. The pump tubes 33 and 34 through
which the cap members 31 and 32 are communicated with a waste
ink tank 14 are covered by cover cases 73 and 74, respectively,
so that the outer side of each tube 1is formed into a
substantially circular shape. Each of the pump tubes 33 and 34
can be resiliently pressed by two rollers 85 and 85 or 86 and
86 which are movably loosely fitted into slots formed in a
train of driving wheels 72, 81, 82 and 83 which are fixed to
the both ends of rotation shafts 77 and 78. The rotation shaft
77 and 78 are coupled with each other through a connecting
member 76. The slots will be described later in detail.

Figs. 8(a) and 8(b) show an embodiment of the

‘above-mentioned guide slots 90 which are formed in the driving

wheels supportlng the rollers 85 and 86. The guide slots 90
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“Fig; 1 is a perspective VieM/shomAng the structure of the vicfnity of a
printing mechani smof an ink jet recording apparatus to which the capping

~device of the invention is to be applied; Fig. 2is aplan viewin
whi ch the capping device is shown at the center; Fig. 3 is a plan
vi ew showi ng an enbodi nent of the capping device; Fig. 4is a

front view show ng 4+ he enbodi nent ?i t he

are formed as slots each of which elongates in such a manner
that the distance between the slot and the center of the
respective driving wheel is gradually changed. When the sheet
feed and pump motor 24 is reversely rotated (arrow A), the
shafts 85a of the rollers 85 are moved along the respective
slots 90 toward the outer periphery. This causes the rollers
85 to be iotated while making pressingly contact with the tube
33, thereby generating a suction force. When the motor 24 is
forward rotated (arrow B), the shafts 85a of are moved toward
the center and the rollers 85 are separated from the tube 33 so
that the pump operation is extinguished.

The second tube pump 38 is configured so as ﬁo operate
in a manner opposite to the first tube pump 37. Specifically,
when the motor 24 is reversely rotated, the rollers 86 are
moved toward the center so that the pump operation is
extinguished, and, when the motor 24 is forward rotated, the
rollers 86 are moved toward the outer peripﬁery so as to be
rotated while making pressingly contact with the tube 34,
thereby generating a suction force.

In this way, the pump which is to generate a suction
force can be selected by switching the rotation direction of
the motor 24. In the figure, the reference numeral 92
designates a roller.pressing piece which is made of an elastic
material such as rubber. When the driving wheel 72 is rotated,
the roller pressing piece 92 resiliently presses the rollers 85

so that the rollers 85 are forcedly moved along the respective
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?capping device in the state where the capping device butts against
recordi ng heads; Fig. 5 1is a diagramshowi ng the state where a

~sheet feed and punp notor is coupled with a tube punp; Fig. 6is a
di agram showi ng the structure of a |ongitudinal section of the tube punp;
Fig. 7 is a diagramshowi ng the structure of a cross section of the tube

punp; - :
12

slots 90 to the position corresponding to the rotation
direction of the motor. The roller pressing piece 92 has an
advantage for absorbing a snap sound when the roller is
separated from the tube.

Figs. 16 and 17 show another embodiment of the
above-mentioned pump units 13. In the figures, only the pump
unit which communicates with one of the cap members is shown.
As shown in the figures, a part of a tube 67 is bent with a
large radius of curvature so as to be formed into an a-like

B shape. The loop portion 1is inserted into a cover case 111
while the crossing portions are passed through a tube insertion
hole 110, in such a manner that the resilience of the tube
causes the loop portion to make one turn while running along an
inner wall face 1llla of a pump chamber 120. The tube 67 is
resiliently pressed by a roller 116 which is movably loosely
fitted into a guide slot 115 of a driving wheel train 114 fixed
to a rotation shaft 113. A fixing bush 117 is provided at the
crossing portions so that. the tube 67 is prevented £from
slipping off the tube insertion hole 110.

Figs. 17(a) and l7(b’ are diagrams illustrating the
pump unit shown in Fig. 16 in which portions unnecessary in the
description are not shown. The guide slot 115 is formed in the
driving wheel train 114 as a slot which elongates in such a
manner that the distance between the slot and the center is

gradually changed.
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Figs. 8 (a)-and (b) are diagranms showi ng the shape of slots fornmed in a
driving wheel constituting a tube punp which 1is a first tube punp;
-Fig. 9 is a diagramshowi ng the state where a carriage is noved to a
positi on where recordi ng heads oppose respective cap nenbers;

13

When a power exerted by a driving motor which is not
shown is transmitted to the tube pump through the driving wheel
train 114 so that the tube pump is moved in the direction of an
arrow in Fig. 17(a), this movement causes the shaft 116a of the
roller 116 to be moved along the guide slot 115 toward the
outer periphery, whereby the roller 116 is rotated while making
pressingly contact with the tube 67 to generate a suction
foxrce. When the pump is rotated in the direction of an arrow
shown in Fig. 17(b), the shaft 1ll6a is moved toward the center

- and the roller 116 is separated from the tube 67 so that the
pump function is extinguished. In the tube pump, the tube pump
has Ehe configuration in which the roller 116 makes pressingly
contact also with portions 67a and 67b of the tube 67 in the
crossing portions, and therefore a continuous pumping operation
can be conducted by the sole roller. In this embodiment, the
snap sound which is made when the roller is séparated from the
tube can be reduced in level by a nois reducation effect
achieved by the tube arranged along the inner wall face 1lla of
the pump chamber 120. Since a part of a tube is looped so as
to form an a-like shape with a small curvature, a tube can be
routed without requiring a large curvature even in the case of
a small-sized tube pump. This enables a tube of a relatively
large diameter to be used, and both suction and discharge tubes
to be linearly elongated. A friction force generated at the
crossing portions can surely prevent.the tube from being fed
out by tube pressing means. R
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5 : Fig. 10 is a diagram show ng the state where the carriage is

noved to a position where one of the recording heads butts agai nst one of
«sthe cap nenbers;. Fig. 11 is a diagramshowi ng the state where the

carriage is noved to a position where the two recordi ng heads

butt agai nst

the two cap nenbers;

14

The tube pump in the embodiment is cbupled with a tube
pump which is configured so as to symmetrically operate in the
same manner as the foregoing embodiment, at 113a of the
rotation shaft 113 through a connecting member which is not
shown. This enables the single driving source to selectively
drive capping means to conduct suction.

Next, the operation of the apparatus configured as
described above will be described.

As shown in Fig. 2, when the carriage 1 on which the
two recording heads 7 and 8 are mounted is moved in a direction
indicated by an arrow C in Fig. 9, a lever 102 which can be
rotated in the direction of an arrow 101 about a shaft 100
disposed at the lower portion of the carriage 1 is made contact
with a slant face 103 to be rotated. This rotation causes a
slide gear 104 to be moved against the resilience of a spring
105 so that the power exerted by the sheet feed.and pump motor
24 is transmitted to the pump units 13. The carriage 1 then
reaches the slider 30 located outside the printing region, and
then the first recording head 7 engages with the second guide
42 disposed on the slider 30. When the carriage 1 is further
moved under this state, the first recording head 7 engages with
the first guide 41, and the second recording head 8 with the
second guide 42, whegeby the slidexr 30 is aligned so és to take
a posture corresponding to the carriage 1. When the carriage
1 is further moved under this state, the projection piece 44

disposed at the front end of the carriage 1 butts against the
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J'Fig. 12 is a diagramshowing the state where the carriage is moved to a

suction enabl ed position; Figs. 13(a) and 13(b) are diagrans
~respectively showing the states of first and second tube punps in the case
where the sheet feed and punp notor is reversely rotated; Fi gs.

14(a) and 14(b) are diagrans respectively showwng the states of second and
first tube punps in the case where the sheet feed and punp notor is
forward rotated; 15

flagpiece 45 of the slider 30, resulting in that the first and
second cap members 31 and 32 of the slider 30 oppose the
respective first and second recording heads 7 and 8 of the
carriage 1 with being separated therefrom by the fixed gap g,
and at positions where the cap members can accommodate the
respective recording heads 7 and 8.

When the carriage 1 is further moved under this state,
the carriage 1 applies a force tc the flagpiece 45 of the
slider 30 via the projection 44 of the carriage 1, and the

- lever 52 which is subjected to the urging force of the coil
spring 56 that is slightly buékling at its upper portion in the
moving direction of the carriage 1 applies a resistance force
to the slider 30. Therefore, the slider 30 inclines forward so
that a force is exerted to lift up the rear end of the slider
30 as indicted by an arrow D in Fig. 10.

As a result, the rear portion of the slider 30 is
lifted up while the shaft 50 functions as the rotation fulcrum,
so that the second cap member 32 which is located at a more
rearward position than the shaft 50 (in the side of the
printing region) first butts against the second recording head
8. At this time, since the cap member 32 is attached to the
slider 30 in a slightly swingable manner and the slider 30 is
swingably attached to the base 53 through the lever 52, the cap
member 32 is lifted up ‘while being guided by the second
recording head 8 and then butts against the second recording
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'Figs.

15(a) and 15(b) are di agrans respectively showing. the states of

second and first tube punps in the case where the sheet feed and punp

- ot or

i s stopped; Fig. 16 is a section view show ng anot her

enbodi mrent of the tube punp; Figs. 17 (a) and (b) are diagrans
illustrating the operation of the tube punp of Fig. 16; Fi g.
Is a chart illustrating the processlén a |low suction node;

head 8 at a position where the cap member can seal the head
(Fig. 10).

When the carriage 1 is further moved toward the case
61, the coil spring 56 becomes impossible to resist the force
exerted by the carriage 1, and begins to buckle so that the

slider 30 is lifted up (as indicated by an arrow E in.Fig. 11).

18

This causes the portion of the slider 30 in the side of the -

case to be lifted up as it is while maintaining the state where
the second cap member 32 is fitted into the second recording
head 8, with the result that the first cap member 31 is fitted
into the first recording head 7. Since the slider 30 swings
with respect to the base 53 and the first and second cap
members 3l.and 32 are somewhat swingable with respect to the
slider 30 and configured by an elastic member, naturally, the
cap members 31 and 32 are guided by the edges of the recording
heads 7 and 8 and then fitted into the recording heads 7 and 8,
respectively (Fig. 11).

When the carriage 1 is further moved in this way, the
slider 30 is horizontally moved towérd the case 61 while the
upper face of the slider is restricted by the recording heads
7 and 8. Then, the operation rod 62 protruding from the front
end of the slider 30 butts against the case 61 to be pressed in
the direction of an arrow K in Fig. 12 so as to isolate the air
release ports 31b and 32b of the cap members 31 and 32 from the

air.
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'F.ig. 19 is a chart illustrating the rotation directions of a pulse notor
and a punp notor in a | ow suction node.

- 17

Under this state, since the coil spring 56 largely
buckles, the slider 30 is lifted up by the resilient force of
the coil spring 56. Consequently, the cap members 31 and 32
make resiliently contact with the recording heads 7 and 8 to
surely seal them (Fig. 12).

Under the state where the cap members 31 and 32 make
resiliently contact with the recording heads 7 and .8 as
described above, the sheet feed and pump motor 24 is cogpled
with the driving wheel 72 of the tube pump 37 by the lever 102.

- When the motor 24 is reversely rotated, therefore, the first
tube pump 37, and the second tube pump 38 connected thereto
through the connecting member 76 are rotated. The rotation of
the driving wheel 72 in the direction indicated by an arrow F
in Fig. 13 causes the rollers BS to be guided by the slots 90
and moved toward the outer periphery so as to make resiliently
contact with the tube 33, and hence the first tube pump 37
starts the suction operation (Fig. 13(a)).

On the other hand, in the second tube pump 38, the
rollers 86 are moved toward the center by the rotation of the
driving wheel in the direction indicated by an arrow G, and
rotated in a substantially idling manner at positions where the
rollers do not resilient;y press the tube 34 (Fig. 13(b)).
Therefore, only the first cap member 31 is subjected to a
suction force so that the first recording head 7 sucks ink.

Ink ejected from the first recording head 7 into the cap member
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6 The invention will be described in detail in conjunction with
I1lustrated enbodi nents. Fig. 1 shows diagrammtically the
svicinity of a printing nechanismof an ink jet recording apparatus to
whi ch the capping device of the invention is to be applied. In the
figure, the reference nuneral 1 designates a carriage which is supported
by a guide nmenmber 2-and coupled withga pul se motor 23 through a timng
belt 3 so as to be reciprocally novable in a

31 is discharged through the tube 33 into the waste ink tank
14,

When the ink suction of the first recording head 7
conducted as described above is completed, the motor 24 is
forward rotated so that, in the second tube pump 38; the
driving wheel for the pump is rotated in the direction
.indicated by an arrow H, whereby the rollers 86 are moved
toward the outer side to make resiliently contact with the tube
34 (Fig. l4(a)). In the first tube pump 37, the driving wheel

- is rotated in the direction indicated by an arrow J in Fig.
14(b) and the rollers 85 are moved toward the center so as to
be located at positions where they do not resiliently éress the
tube 33 (Fig. l4(b))ﬂ This causes the second cap member 32 to
suck ink from the recording head 8. Ink ejected into. the
second cap member 32 is discharged through the tube 34 into the
waste ink tank 14.

Only one of the recording heaas 7 and 8 from which one
~ink is to be sucked can be subjected to ink suction by
selecting the rotation direction of the sheet feed and pump
motoxr 24. Therefore, the other recording head from which ink
is not to be sucked is prevented from being subjected to ink
suction. Moreover, it is possible to use a motor of a small
rating producing a torque which is scarcely sufficient for
driving only one pump.

When the suction operation is completed, the driving

wheels 72 and 83 are rotated by about 60 to 150 deg. in a
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direction parallel to a platen 5. A first recording head 7 for

bl ack and white printing, and a second recording head 8 for color printing
~(Fig. 4) are nounted on the carriage 1 in such a manner that nozzle
openings are directed to a recording sheet 6. A black ink cartridge 9,

and a color ink cartridge 10 are detachably nmounted in the wupper portions
of the recording heads 7 and 8, respectively. When the recording
heads in this configuration receive 19 '

direction which is opposite to the suction force generating
direction of the pump that is finally operated (in the
embodiment, the second tube pump 38). By the tube 33 and the
roller pressing piece 92, irrespective of the positions of the
rollers 85 of the first pump 37 when the rotation angle is 150
deg. or less, the ;dllers 85 are prevented from moving over a
roller pressing piece 92 to resiliently press the tube 33.
When the rotation angle is 60 deg. or more, the shape of the
slots 90 causes the rollers 86 which has resiliently pressed
- the tube 34 of the second pump 38, to be moved to positions
where they do not resiliently press the tube 34. As a result,
the first and seéond tube pumps 37 and 38 enter the stop state
at positions where the rollers B5 and 86 do not resiliently
press the respective tubes 34 and 35 (Figs. 15(a) and 15(b)).
This enables the first and second cap member 31 and 32 to be
communicated with the air through the respective tubes 34 and
35 which constitute the pumps, so that a printing failure of
the recording heads which may be caused by variation in
atmosphéric pressure due to change in temperature is prevented
from occurring. Furthermore, the tubes are preventéd from
being crushed for a long time by the rollers 85 and 86. -

When a series of operations is completed and no further
data to be printed exists, the apparatus is transferred to an
inactive state and this state is maintained. 1In contrast, when
the printing is to be continued, the carriage 1 is moved in the

direction of the arrow K in Fig. 12. Since the first and

This Sheet Has Been Replaced

AR




a drive signal froma head driving circuit (not shown) through a flexible
cable 11, ink flows out the ink cartridges 9 and 10 to enter into the
‘recordi ng heads 7 and 8 so that black and colored dots are forned on the

recordi ng sheet 6. Fig. 2 is a diagram show ng an upper face in the
vicinity of the capping device. In the figure, the reference nuneral 20
desi gnates a sheet feed roller. Th® sheet feed roller 20 is coupled with

a sheet feed and punp notor 24 by a gear 22 which is fixed to one end of a

rotation shaft 21, to
second cap members 31 and 32 are fitted into the recording

heads 7 and 8, the slider 30 follows the movement of the
carriage 1 to be moved in the direction of the arrow K. When
the slider 30 is moved as described above and the projection 46
of the slider 30 reaches the lowest area of the slant face 47b
of the guide member 47 (Fig. 9), the slider 30 is urged by the
soil spring 56 to be lowered, and becomes horizontal. This
produces the gap g between the recording heads 7 and 8 and the
slider 30 so that the carriage can freely be moved in the main

) scanning direction. Consequently, the recording heads are
moved as they are to the printing region and then execute the
printing operation in accordance with printing data. Under
this state, the engaging piece 46 of the slider 30 engages with
the projection 47a of the guide member 47, and hence the slider
can stand still at a predetermined position.

A suction operation other than the above-described
suction operation will be described.

This suqtion operation is very effective method of
precisely controlling an amount of the ink to be sucked (low
suction mode). This operation will be described in detail with
reference to Figs. 18 and 19. Although the following
description is directed only to the operation conducted on the
first recording head, the operation on the second recording
head can be conducted in the same manner.

A controller which is not shown controls the pulse

motor so that it forward rotates, whereby the recording head 7
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7 feed the recording sheet 6 in synchronization with the printing
process.

21

is moved to the capping position for the capping device 12
which is located in the nonprinting region. The pulse motor is
reversely rotated at time a so that the recording head 7 is
moved a wiping position and the face of the recording head is
wiped by a wiper which is not shown (step a). The wiper is
arranged to the printing region vicinity of the caping device.

After the wiping process, the pulse motor is forward
rotated slightly at time b so that the recording head 7 is
moved to the nohcapping position which is located between the
capping and wiping positions, and the cap member is set to be
a noncapping state (step c¢). Under this state, the pump motor
24 is reversely rotated and the driving wheel 72 is rotated in
the direction indicated by an arrow F in Fig. 13. The rollers
85 are transferred from the tube nonpressurizing state to the
tube pressurizing state, and the state where ink suction is
enabled is established (step d).

Thereafter, the pulse motor 23 is again forward rotated
at time c,. and the recording head 7 is moved to the capping
position (step e). Under this state, the pump motor 24 is
rotated in a predetermined number of turns so that the driving
wheel 72 makes turns.required for introducing fresh ink into
the nozzles, with using the ink suction enabled state as the
reference. A negative pressure is generated in the tube so
that fresh ink is introduced into the nozzles, thereby removing

clogging ink (step f).
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In the figure, the reference nuneral 12 designates the above-nentioned

cappi ng device which is disposed in the noving path of the carriage 1
"outside the printing region. First and second cap nenbers 31 and 32 which
are made of an elastic material and have a cup-like shape are di sposed on
a slider 30. The slider 30 is located in the manner interlocked with the
novenent -of the carriage, at either of two positions, i.e., a capping
position where the capping device cd2ers the faces of the two recording

heads 7 and 8 on which nozzles are opened

After this ink suction operation, the pulse motor 23 is
reversely rotated at time d, and the recording head 7 is
returned to the noncapping position (step g). Under this
state, the pump motor 24 is reversely rotated so that ink and
air in the tube 14 are discharged into the waste ink tank (step
h).

Then, the pump motor 24 is slightly rotated at time e,
and the rollers are transferred from the tube pressurizing
state to the tube nonpressurizing state, or returned to a pump

) release state (step i). Thereafter, the recording head 7 is
then moved at time f to the printing region (step j); |

As a result of the steps described above, the
regeneration of the first recording head 7 is completed. When
the second recording head is then to be regenerated, the
regeneration can be conducted in the same manner with rotating
the pump motor 24 in an‘opposite direction. In the steps of
regenerating the first or second recording head, naturally, the
suction steplis not conducted on a head which is not required
to be regenerated.

When the suction process is conducted in the steps
described above, it is possible to manage the ink suction
amount in the process of regenerating a head, so that ink
consumption is reduced to a level as low as possible.

In the embodiments described above, ~the capping
position designates a state where a recording head and a cap

are in close contact with each other. The noncapping position

This Sheet Has Been Replaced

NI




(hereinafter, such a face is referred to as "nozzle opening face"), and a
noncappi ng position where the capping device is separated fromthe nozzle
-openi ng faces. In the cap nenbers 31 and 32, the opening area is sel ected
in accordance with the sizes of the respective first and second recordi ng
heads 7 and 8. The first and second cap nmenbers 31 and 32

respectively have suction ports E}a and 32a which are connected to ends of

designates a state where the recording head and the cap are
separated from each other.

In the embodiment, a cap is provided with a wvalve
mechanism through which the cap can selectively be communicated
or not communicated with the air. The same states as the
.capping and noncapping positions of the above-mentioned
embodiments can be attained by the valve mechanism. The same
operations as those of the above—mentioﬁed embodiments can be
realized under a state where the cap butts against the

- recording head. 1In this case, the caping position is attained
by interrupting with the air and the non-capining position is
attained by comminicating with the air.

In the above, the embodiments in which nozzle openings
of reéording heads are directed downward have been described.
It is a matter of course that, even in the case where nozzle
openings of recording heads aré directed upward or
horizontally, the same effects can be attained by disposing
caps soO as to correspond to the arrangement of the recording
heads or take a posture wherein the caps oppose the nozzle
opening faces.

Although the embodiments in which the invention is
applied to a color printer have been described, it is a matter
of course that the same effects can be attained even when the
invention is applied to a printer in which two ink jet
recording heads ejecting drops of ink of the same color are

mounted on one carriage so as to improve the recording density.
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tubes 33 and 34 constituting parts of first and second tube punps 37 and

38 which will be described later, so as to be subjected to suction forces
-produced by the tube punps 37 and 38. The first and second tube punps 37

and 38 are selectively driven by the sheet feed and punp notor 24 through
a wheel train 40 to conduct a suction operation. Mre specifically, when
the notor 24 is forward rotated, only the first tube punp

24

As described above, according to the invention, the apparatus includes a carriage
on which first and second ink jet recording heads having nozzle openings are mounted,
and a slider having first and second cap members which seal the nozzle openings of the
first and second ink jet recording heads, respectively. The slider is supported at the
center portion in a longitudinal direction by a support member which is rotatable about a
rotation shaft elongating in a direction perpendicular to the moving direction of the
carriage and which is movable in the moving direction of the carriage. The support
member is movable also in a direction opposing the recording heads in accordance with
the movement of the slider. When the carriage is moved under the state where the
carriage butts against the slider, therefore, the slider swings about the shaft in a manner
similar to a seesaw to butt against one of the recording heads, and then butts against the
other recording head. Therefore, the two cap members on the single slider can surely be
attached to the respective recording heads. Furthermore, the two cap members are
moved by moving the single slider in the manner interlocked with the movement of the
carriage, and hence the attaching and detaching mechanism for the cap members can be
simpliﬁed in structure.

The aforegoing description has been given by way of example only and it will be
appreciated by a person skilled in the art that modifications can be made without

departing from the scope of the present invention.
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“8 37 conducts a suction operation, and, when the notor 24 is reversely
rotated, only the second tube punp 38 conducts a_ . .suctien-eperdation.
..Figs. 3 and 4 show an enbodi nent of the above- descrl bed s Been Replaced

| T
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CLAIMS

1. An ink jet recording apparatus comprising:
a carriage on which first and second ink jet recording

heads each having nozzle openings are mounted; and
a slider having first and second cap members which seal
the nozzle openings of the first and second ink jet recording
heads, respectively, the slider being supported at a center
portion in a longitudinal direction by a support member which
is rotatable about a rotation shaft elongating in a direction
- perpendicular to a moving direction of the carriage and which
is movable in the moving direction of the carriage, the support
member being movable also in a direction opposing the recording

heads in accordance with the movement of the slider.

2. An ink jet recording apparatus acco;ding to claim 1,
wherein the support member includes:

a coil spring which buckles when the slider is moved to
a capping position.and generates.a resilient force in the
direction opposing the recording heads; and

a lever having an end which is swingably attached to a
shaft of a base through a slot, the rotation shaft being

rotatably supported by the other end of the lever.

3. An ink jet recording apparatus according to claim 1,
wherein the slider includes engaging means for butting against

the carriage to receive a driving force from the carriage.
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“capping unit. In the figures, the reference. nuneral 30 designates
the slider which is disposed in such a nanner that the first and second
.cap nmenbers 31 and 32 are sw ngabl e about earﬂdepaﬁed i n agreenent
with the distance between the two recordlng nDunted on the
carriage 1. In the figures, the reference n 42 desi gnat e
first and second gui de pieces each of, which conS|sts o tmn subpi eces

that are disposed in the both sides off& he first and secon recordi ng
heads 7 and 8 nmounted on the carriage 1, so as to
4, An ink jet recording apparatus according to claim 1,

wherein each of the first and second cap members includes a
suction port, and an air release port which is communicated
with the air through valve means, and the suction ports of the
first and second cap members are connected to first and second

suction pumps, respectively.

5. An ink jet recording apparatus according to claim 1,
wherein a valve unit which closes when the slider reaches a
- capping position is mounted on the slider, and an air release
ports of the cap members are communicated with the air through

the valve unit.

6. An ink jet recording apparatus according to claim 1,
further comprising:

suction means for sucking the ink, the section means
selectively driven in accoradance with a rotation direction of
the rotation drive source, suction ports of the cap members

connected to suction means.

7. An ink jet recording apparatus according to claim 6,

wherein the suction means includes a tube pump having:
rollers coupled with a rotation drive source and

selectively driven in accordance with a rotation direction of

the rotation drive source, to pressing a tube; and
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correspond to the widths of the heads. The first and second guide pieces
are separated from each ot her by a distance so that, when the carriage 1

-is set at a EMQEHmﬁFm%B&Q, don, they oppose the recording heads 7 and

8, respectlvel portlon of the slider 30 (the right end
portion in the k?
prOJectlon 44 pro r

dis a flagpi ece 45 which butts against a
carriage 1 is located at the positi@d where the first

the lower end of the carriage 1 when the

a roller pressing piece brought into contact with the
rollers to forcedly move the rollers toward one of a center and

an outer side in accordance with the rotation direction.

8. An ink jet recording apparatus according to claim 6,
wherein the suction means includes a tube pump having:

a pump chamber a part of which is opened so as to
function as an insertion port for é tube; and

a driving wheel train having a single roller

- cooperating with an inner wall face of the pump chamber to

press the tube, the driving wheel train being rotated about a
shaft portion of the pump chamber,

wherein the tube has a loop portion, the loop portion
is formed by crossing portions of the tube inserted into an
a-like shape each other, and the loop portion is inserted into
the pump chamber to elongéte along the inner wall face of the

pump chamber.

9. An ink jet recording apparatus according.to claim 8,
wherein a guide slot is formed in the driving wheel train, and
the roller is transferred by the gquide slot from a’ tube
pressurizing state to a tube nonpressurizing state or from the
tube nonpressuring state to the tube pressurizing state in

accordance with the rotation direction. .
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~and-second-cap-menbers 31 and 32 exactly oppose the respective first and
TRiE recording heads 7 and 8,. An engaging piece 46 is disposed at a

. p| SHobt Has Bien epa"é’e‘il oser to the tip end than the flagpiece 45, so as to
rrq mm" ﬂ h and separate froma guide nenber 47 fixed to a base.

28

10. An ink jet recording apparatus comprising:

-means for keeping the recording head in a nonsuction
state, for transferring the recording head to a suction state
after the pump is forward rotated to set an ink suction enabled
state, and for rotating the pump by an amount required for
regenerating the recording head, with using the ink suction

enabled state as the reference, to suck ink in the recording

head.
- 11. A tube pump for an ink Jjet recording apparatus
comprising:

rollers coupléd with a rotation drive source and
selectively driven in accordance with a rotation direction of
the rotation drive source, to pressing a tube; and

a roller pressing piece brought into contact with the
rollers to forcedly move the rollers toward one of a center and

an outer side in accordance with the rotation direction.

C 12, A tube pump according to claim 11, wherein the suction
means includes a tube pump having:
a pump chamber a part of which is opened so as to
function as an insertion port for a tube; and
a driving wheel train having a single «roller
cooperating with an inner wall face of the pump chamber to
press the tube, the driving wheel train being rotated about a

shaft portion of the pump chamber,
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‘9 The gui de nenber 47 conprises a projection 47a which prevents
the slider 30 frombeing slipped off, and a slant face 47b el ongating

- between two positions. Usually, the slider 1.is |ocated at one of the
positions. so as to be separated fromthe |ower ends of the recording heads
7 and 8 by a given distance. :

29

wherein the tube has a loop portion, the loop portion is formed by
crossing portions of the tube inserted into an o-like shape each other, and the loop
portion is inserted into the pump chamber to elongate along the inner wall face of the

pump chamber.

13. A tube pump according to claim 12, wherein a guide slot is formed in the
driving wheel train, and the roller is transferred by the guide slot from a tube
pressurizing state to a tube nonpressurizing state or from the tube nonpressurizing state to

the tube pressurizing state in accordance with the rotation direction.

14. An ink jet recording apparatus substantially as hereinbefore described with

reference to any one of the accompanying Figures.

15. A tube pump substantially as hereinbefore described with reference to any

one of Figures 6 to 8 or 13 to 17.
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“I'n a capping period, the slider 1 is |ocated at the other position where
the cap nenbers 31 and 32-are made resiliently contact with the recording
.. heads 7 and 8. . A shaft 50 elongating in a direction perpendicul ar
to the noving direction of the carriage 1 is disposed at the center of
the | ower portion of the slider 30. The both ends of the shaft 50 are

| oosely fitted into a | ever 52. The lower end of the lever is sw ngably
attached to a shaft 54 of the base 53 30

ABSTRACT

First and second cap members (31,32) seal nozzle openings of first and second
ink jet recording heads (7,8) and downward directed are disposed on an upper face of a
slider (30). The slider is rotatably supported at the centér portion in the longitudinal
direction by a supporting member which is rotatable about a rotation shaft (50)
elongating in a direction perpendicular to the moving direction of the carriage (1), and
which is vertically movable in accordance with the movement of the carriage. When the
carriage is moved, the slider swings about the shaft in a manner similar to a seesaw,

whereby the two cap members are sequentially fitted into the recording heads.

[Figure 1]
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t hrough a sl ot 52a. An upper end of a coil spring 56 which is slightly
buckling toward the nonprinting region is attached to the slider 30. The
fower end of the coil spring 56 is fixed to the base 53, and inclined
toward the printing region. According to this configuration
during a noncapping period, the slider 30 is urged toward the printing
region by the coil spring 56 while &dé7end of .the slider is restricted by
the |l owest end of the slant face 47b of the guide nenber 47, and the
center portion by the lever 52, so as to be

1./

1
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Hori zontal ly positioned at a height where a gap g is forned in a degree

sufficient for separating the recording heads 7 and 8

‘cap nmenbers 31 and 32.
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10. The slider 30 has a valve unit 60 disposed at a position in

the side of a case 61. The valve unit 60 is communicated with air
rel ease ports 31b- and 32b forned in the respective cap nenbers 31 and
32. An operation rod 62 protrudes fromthe valve unit 60. Wen the

slider 30 is noved to the capping position and the operation rod 62 butts
agai nst the case;%?, the operation ret %2 is pressed toward the
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grinting region so that the air release ports 31b and 32b are closed by
the valve unit 60. Figs. 5, 6 and 7 shows an enbodi nent of the
above-nentioned punp units . A driving wheel 72 of the one punp 37 can be
coupled with the sheet feed and punp nmotor 24 through a wheel train 70.
The punp tubes 33 and 34 through whialyithe cap nenbers 31 and 32 are
comuni cated with a'waste ink tank 14 are covered by cover cases 73 and

74, respectlvely §Z
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so that the outer side of each tube is fornmed into a substantially
circul ar shape. Each of the punp tubes 33 and 34 <can be resiliently
pressed by two rollers 85 and 85 or 86 and 86 which are novably | oosely
fitted into slots fornmed in a train of driving wheels 72, 81, 82 and 83
which are fixed to the both ends ;lfotation shafts 77 and 78. The
rotation shaft 77 and 78 are coupled with each other through a connecting
menber 76. The slots will be described later in detail. Figs. 8(a)
and 8(b) show an enbodi nent of the

/-_;,5“
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above-nentioned guide slots 90 which are fornmed in the driving wheels
supporting the rollers 85 and 86. The guide slots 90
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are formed as slots each of which elongates in such a manner that the

di stance between the slot and the center of the respective driving wheel
f.s gradually changed. Wien.the sheet feed and punp notor 24 is reversely
rotated (arrow A), the shafts 85a of the rollers 85 are noved al ong the
respective slots 90 toward the outer periphery. This causes the rollers

85 to be rotated whil e nmaking preSS|ngﬂy contact with the tube 33, thereby
generating a suction force. Wen the /d’ 24 is forward rotated (arrow
B), the shafts 85a of are noved toward

F:;.’]
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the center and the rollers 85 are separated fromthe tube 33 so that the
punp operation is extingui shed. The second tube punp 38 is
¢onfigured so as to operate in a manner opposite to the first tube punp
37 Specifically, when the notor 24 is reversely rotated, the rollers 86
are noved toward the center so that the punp operation is extinguished,
and, when'the notor 24 is forward rota1§ﬂ17the follers 86 are noved toward
the outer periphery so as to be
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rotated while making pressingly contact with the tube 34, thereby

generating a suction force. In this way, the punp which is to
generate a suction force can be selected/ny switching the rotation
di.rection of the-nDt In the figure, the reference nuneral = 92
designates a roller p ?’ pi ece which is made of an elastic material
such as rubber. \Wen t Iving wheel 72 is rotated, the roller pressing

piece 92 resiliently presses the rollers 85 so that the rollers 85 are
forcedly noved al ong t he(respective
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:_12 slots 90 to the position correspondi ng to the rotation
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“direction of the motor. The roller pressing piece 92 has an advantage for
absorbing a snap sound when the roller is :separated fromthe tube.

- Figs. 16 and 17 show anot her enbodi nent of the above-nentioned punp units
13. 'In the figures, only the punp unit which comunicates with one of the
tap nenbers is shown. As shown in the figures, a part of a tube 67 is bent
With a large radius of curvature so as,40,8e formed into an [err]-like
shape. The loop portion is inserted into’ a cover case 111

Fy. 130y
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mhlle the crossing portions are passed through a tube insertion hole 110,
i'n such a manner that the resilience of the tube causes the |oop portion
to make one turn while running along an inner wall face 1lla of a punp
Chanmber 120. The tube 67 is resiliently pressed by a roller 116 which is
anany Ilposely fitted into a guide slot 115 of a driving wheel train 114
fixed to a rotation shaft 113. A fixix@/bpush 117 is provided at the
crossing portions so that the tube 67 is prevented from

Fig. 190 2)

This Sheet Has Been Repi

T .




-

sl'i pping off the tube insertion hole 110. Figs. 17¢a) and 17(b) are
diagrans illustrating the punp unit shown in Fig. 16 in which portions

"unnecessary in the description are not shown. The guide slot 115 is formed
l.n the driving wheel train 114 as a slot which elongates in such a manner
that the di'stance bet ween the slot and the center is gradually changed.

13/17
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13 When a power exerted by a driving notor which is not shown is
transmtted to the tube punp through the driving wheel train 114 so that
the tube punp is noved in the direction of an arrowin Fig. 17(a), this
movenent causes the shaft 116a of the r9| |ler 116 to be noved al ong the
gui de slot 115 +oward the 14717 ‘

F/ /6

fThis Sheet Has Bee,

™



o

euter periphery, whereby the roller 116 is rotated while making pressingly
cohtact with the tube 67 to generate. a suction force. Wen the punp is
Totated in the direction of an arrow shown in Fig. 17(b), the shaft 116a
i*s, nmoved - tomard the center and the roller 116 is separated fromthe tube
67 so that the punp function is extjyguished. In the tube punp, the tube
punp has- the configuration in which the roller 116 makes pressingly
‘contact al so mnth portions 67a and 67b of the tube 67 in the

,E/ /7 ca)
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cr.ossing portions,
conducted by the sol
made when the roller
a noi s reducation ef

and therefore a continuous punping operation
In this enbodi nent,
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fect achieved by th
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the snap sound which is
e tube can be reduced in |evel by
e tube arranged al ong the inner

wal | face 11l1a of the punp chanmber 120. Sin .acﬁggt of a tube is | ooped
so as to forman [err]-like shape with a s é%ﬂ vature, a tube can be
routed without éé@lrlng a |l arge rvature ev in the case of a
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‘Iarge di aneter to be used, and both suction and di scharge tubes to be
I neat | y elongated. A friction force generated at the crossing portions
‘can surely prevent the tube frombeing fed out by tube pressing neans.
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14 The tube punp in the enbodinment is coupled with a_ tube unp
- which is configured so as to symmetrically operate in the §@ﬁ%ﬂﬂhﬁﬁér as
t he foregoing enbodi nent, at 113a of the rotation shaft 113 through a
“connecting menber which is not shown. This enables the single driving
source to selectively drive capping neans to conduct suction.

Next, the operation of the apparatus conigured as

Ink Jet Rect;rding Apparatus

~

The present invention relates to an ink jet printer. Moreover, the printer has a
plurality of ink jet recording heads moving in the width direction of a recording sheet
and eje;:ts ink of a plurality of colors in accordance with printing data to print a color

-image. The ink jet recording apparatus also has the plurality of ink jet recording heads
mounted on the same carriage so as to realize high density printing. More particularly,
the present invention relates to a capping device which seals an ink jet recording head
suitable for such a recording apparatus. |

An on-demand ink jet recording apparatus ejects ink pressurized in a pressurizing
chamber from a nozzle as ink drops to a recording sheet, to record printing data on the
sheet. Such an apparatus has a problem in that a printing failure is caused by an
increased viscosity due to evaporation of an ink solvent through nozzle openings, the
drying of ink, adhesion of dust, introduction of air bubbles, etc. To comply with this, an |
ink jet recording apparatus is provided with a capping device which seals nozzle
openings during a nonprinting period.

Such a capping device is proposed in, for example, Unexamined Japanese Patent

Publication No. HEI 1-125239. In the proposed capping device, a slider is pushed

This is the replacement sheet
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descri bed above will be descri bed. As shown in Fig. 2, when the
carriage 1 on which the two recording heads 7 and 8 are nounted i s noved
in a direction indicated by an arrow Cin Fig. 9, a |ever 102 which can be
rotated in the direction of an arrow 101 about a shaft 100 disposed at the
| ower portion of the carriage 1 is nade contact wth a slant face 103 to
be rotated. This rotation causes a slide gear 104 to be noved agai nst the
resilience of a spring 5

by a carriage returning toward the home position, to be moved toward a nozzle face of a
recording head along an inclined guide face which is formed on a frame, and a cap
member disposed on the surface of the slider is made pressingly contact with the
recording head, thereby sealing nozzles.

Since development of personal computers allows graphic processing to be
éxecuted in a relatively simple manner, a printer which can output a hard copy of a color
image displayed on a screen is requested. In view of differences in ink consumption and
recording density between colors, and also the prevention of discoloration during a
quiescent time, an ink jet printer which can conduct such a color printing is so
configured that two recording heads, i.e., a recording head for black and white printing
and a recording head for color printing are mounted on a carriage.

Consequently, a capping device must be disposed for each of plural ink jet
recording heads, and driving mechanisms for réspectively moving the capping devices so
as to make contact with and separate from the recording heads are required. This
produces a problem in that the whole structure of the printer is co'mplicated.

The invention has been conducted in view of these problems. It is an object of

the invention to provide a novel
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105 so that the power exerted by the sheet feed and punp notor 24 is
transmtted to the punp units 13. The carriage 1 then reaches the slider
30 | ocated outside the printing region, and then the first recordi ng head
7 engages with the second guide 42 disposed on the slider 30. Wen the
carriage 1 is further noved under this state, the first recording head 7
engages with the first guide 41, and the second recording head 8 wth the
second gui de 42, whereby the sBider 30 is aligned so as to take a posture
corresponding to the carriage 1. Wen the carriage

ink jet recording apparatus in which the operation of moving

plural capping devices so as to make contact with and separate

from recording heads can be realized by a simple mechanism.

In order. to solve the problems, according to the

invention, an ink jet recording apparatus comprises: a carriage

on which first and second ink jet recording heads each having

Aozzle openings are mounted; and a slider having first and

second cap members which seal the nozzle openings of the first

and second ink jet recording heads, respectively, the slider

being supported at a center portion in a longitudinal direction

by a support member which is rotatable about a rotation shaft

elongating in a direction perpendicular to a moving direction

of the carriage and which is movable in the moving direction of

the carriage, the support member being movable also in a

direction opposing the recording heads in accordance with the

movement of the slider.

When the carriage is moved under the state where it

abuts against the slider, the slider swings about the shaft in

a manner similar to a seesaw so that the slider butts against

one of the recording heads and then the other recording head.

Therefore, two cap members on the same slider can surely be

attached to the respective recording heads. Furthermore, the

two cap members are moved by moving the single slider in the

manner interlocked with the movement of the carriage, and hence

the attaching and detaching mechanism for the cap members can

be simplified in structure.
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1 is further noved under this state, the projection piece 44 disposed at
the front end of the carriage 1 butts against the

Fig. 1 is a perspective view showing the structure of
the vicinity of a printing mechanism of an ink jet recording
apparatus to which the capping device of the invention is to be
applied;

Fig. 2 is a plan view in which the capping device is
shown at the center;

Fig. 3 is a plan view showing an embodiment of the
capping device;

Fig. 4 is a front view showing the embodiment of the
capping device in the state where the capping device butts
against recording heads;

Fig. 5 is a diagram showing the state where a sheet
fzed and pump motor is coupled with a tube pump;

Fig. 6 is a diagram showing the structure of a
longitudinal section of the tube pump;

Fig. 7 is a .diagram showing the structure of a cross
section of the tube pump;

Figs. 8 (a) and (b) are diagrams shdwing the shape of
slots formed in a driving wheel constituting a tube pump which
is a first tube pump;

Fig. 9 is a diagram showing the state where a carriage
is moved to a position where recording heads oppose respective

cap members;

This is the replacement sheet
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_flagpiece 45 of the slider 30, resulting in that the first and second cap
menbers 31 and 32 of the slider 30 oppose the respective first and second

recording heads 7 and 8 of the carriage 1 with being separated therefrom

by the fixed gap g, and at positions where the cap nenbers can acconmodat e

the respective recording heads 7 and 8. When the carriage 1 is

further noved under this state, the carriage 1 applies a force to the

fl agpi ece 45 of the

Fig. 10 is a diagram showing the state where the
carriage is moved to a position where one of the recording
heads butts against one of the cap members;

Fig. 11 is a diagram showing the state where the
carriage is moved to a position where the two recording heads
butt against the two cap members;

T Fig. 12 is a diagram showing the state where the
carriage is moved to a suction enabled position;

Figs. 13(a) and 13(b) are diagrams respectively showing
the states of first and second tube pumps in the case where the
sheet feed and pump motor is reversely rotated;

Figs. l4(a) and 14(b) are diagrams respectively showing
the states of second and first tube pumps in the case where the
sheet feed and pump motor is forward rotated;

Figs. 15(a) and 15(b) are diagrams respectively showing
the states of second and first tube pumps in the case where the

sheet feed and pump motor is stopped;

Fig. 16 is a section view showing another embodiment of

the tube pump;

Figs. 17 (a) and (b) are diagrams illustrating the
operation of the tube pump of Fig. 16; '

Fig. 18 is & chart illustrating the process in a low

suction mode;

Fig. 19 is a chart illustrating the rotation directions

of a pulse motor and a pump motor in a low suction mode.
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slider 30 via the projection 44 of the carriage 1, and the |ever 52 which
IS subjected to the urging force of the coil spring 56 that is slightly
buckling at its upper portion in the noving direction of the carriage 1
applies a resistance force to the slider 30. Therefore, the slider 30
inclines forward so that a force is exerted to lift up.the rear end of the
slider 30 as indicted by an arrow D in Fig. 10. As a result, the
rear portion of the slider 30 is lifted up while the shaft 50 functions as

the rotation fulcrum .

The invention will be described in detail 1in

conjunction with illustrated embodiments.

Fig. 1 shows diagrammatically the vicinity of a
printing mechanism of an ink jet recording apparatus to which
the capping device of the invention is to be applied. 1In the
figure, the reference numeral 1 designates a carriage which is
supported by a guide member 2 and coupled with a pulse motor 23
through a timing belt 3 so as to be reciprocally movable in a
direction parallel to a platen 5.

A first recording head 7 for black and white printing,
and a second recording head 8 for color printing (Fig. 4) are
mounted on the carriage 1 in such a manner that nozzle openings
are directed to a recording sheet 6. A black ink cartridge 9,
and a color ink cartridge 10 are detachably hounted in the
upper portions of the recording heads 7 and 8, respectively.

When the recording heads in this configuration receive
a drive signal from a head driving circuit (not shown) through
a flexible cable 11, ink flows out the ink cartridges 9 and 10
to enter into the recording heads 7 and 8 so that black and
colored dots are formed on the recording sheet 6.

Fig. 2 is a diagram showing an upper face in the
vicinity of the capping device. In the figure; the reference
numeral 20 designates a sheet feed roller. The sheet feed
roller 20 is coupled with a sheet feed and pump motor 24 by a

gear 22 which is fixed to one end of a rotation shaft 21, to
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~so that the second cap nenber 32 which is located at a nore rearward

position than the shaft 50 (in the side of the printing region) first
butts agai nst the second recording head 8. At this tinme, since the cap
menber 32 is attached to the slider 30 in a slightly sw ngabl e manner and
the slider 30 is swingably attached to the base 53 through the | ever 52,
the cap nenber 32 is lifted up while being guided by the second recording
head 8 and then butts against the sgecond recording )

feed the recording sheet 6 in synchronization with the printing
process.

In the figure, the reference numeral 12 designates the
above-mentioned capping device which is disposed in the moving
path of the carriage 1 outside the printing region. First and
second cap members 31 and 32 which are made of an elastic
material and have a cup-like shape are disposed on a slider 30.
The slider 30 is located in the manner interlocked with the
movement of the carriage, at either of two positions, i.e., a
capping position where the capping device covers the faces of
the two recording heads 7 and B8 on which nozzles are opened
(hereinafter, such a face is referred to as "nozzle opening
fa;e"), and a noncapping position where the capping device is
separated from the nozzle opening faces. In the cap members 31
and 32, the opening area is selected in accordance with the
sizes of the respective first and second recording heads 7 and
8.

The first and second cap members 31 and 32 respectively
have suction ports 3la and 32a which are connected to ends of
tubes 33 and 34 constituting parts of first and second tube-
pumps 37 and 38 which will be described later, so as to be
subjected to suction forces produced by the tube pumps 37 and
38. The first and second tube pumps 37 and 38 are selectively
driven by the sheet feed and pump motor 24 throuéh a wheel
train 40 to conduct a suction operation. More specifically;

when the motor 24 is forward rotated, only the first tube pump

This ic the replacement sheet
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16 head 8 at a position where the cap nenber can seal the head (Fig. 10).
"When the carriage 1 is further noved toward the case

8

37 conducts a suction operation, and, when the motor 24 is
reversely rotated, only the second tube pump 38 conducts a
suction operation.

Figs. 3 and 4 show an embodiment of the above-described
capping unit. In the figures, the reference numeral 30
designates the slider which is disposed in such a manner that
the first and second cap members 31 and 32 are swingable about
shafts 31c and 32c in agreement with the distance between the
two recording heads 7 and 8 mounted on the carriage 1. 1In the
figures, the reference numerals 41 and 42 designate first and
second guide pieces each of which consists of two subpieces
that are disposed in the both sides of the first and second
recording heads 7 and 8 mounted on the carriage 1, so as to
correspond to the widths of the heads. The first and second
guide pieces are separated from each other by a distance so
that, when the carriage 1 is set at a predetefmined position,
they oppose the recording heads 7 and 8, respectively. At one
end portion of the slider 30 (the right end portion in the
figure), formed is a flagpiece 45 which butts against a
projection 44 protruding from the lower end of the carriage 1
when the carriage 1 is located at the position where the first
and second cap members 31 and 32 exactly opposé the respective
first and second recording heads 7 and 8,. An engaging piece
46 is disposed at a position which is closer to the tip end
than the flagpiece 45, so as to make contact with and separate

from a guide member 47 fixed to a base.
This is the raplacement sheet
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61, the coil spring 56 becones inpossible to resist the force exerted by
the carriage 1, and begins to buckle so that the slider 30 is lifted up

(as indicated by an arrow E in Fig. 11). This causes the portion of the

slider 30 in the side of the case to be |ifted up as it is while

mai ntai ning the state where the second cap nenber 32 is fitted into the

second recording head 8, with the result that the first cap nenber 31 is
fitted into the first recording head 7. Since the slider 30 swings wth
respect to the base 53 and the ;irst and second cap

The guide member 47 comprises a projection 47a which
prevents the slider 30 from being slipped off, and a slant face
47b elongating between two positions. Usually, the slider 1l is
located at one of the positions so as to be separated from the
lower ends of the recording heads 7 and 8 by a given distance.
In a capping period, the slider 1 is located at the other
position where the cap members 31 and 32 are made resiliently
contact with the recording heads 7 and 8.

A shaft 50 elongating in a direction perpendicular to
the moving direction of the carriage 1 is disposed at the
center of the lower portion of the slider 30. The both ends of
the shaft 50 are loosely fitted into a lever 52. The lower end
of the lever is swingably attached to a shaft 54 of the base 53
through a slot 52a. An upper end of a coil spring 56 which is
slightly buckling toward the nonprinting region is attached to
the slider 30. The lower end of the coil spring 56 is fixed to
the base 53, and inclined toward the printing region.

According to this configuration, during a noncapping-
period, the slider 30 is urged toward the printing region by
the coil spring 56 while one end of the slider is restricted by
the lowest end of the slant face 47b of the guide member 47,
and the center portion by the lever 52, so as to be
horizontally positioned at a height where a gap g is formed in
a degree sufficient for separating the recording heads 7 and 8

from the respective cap members 31 and 32.




menbers 31 and 32 are sonewhat sw ngable with respect to the slider 30 and
configured by an elastic nenber, naturally, the cap nenbers 31 and 32 are
gui ded by the edges of the recording heads 7 and 8 and then fitted into
the recording heads 7 and 8, respectively (Fig. 11). When t he
carriage 1 is further noved in this way, the slider 30 is horizontally
noved toward the case 61 while the upper face of the slider is restricted
by the recordi ng heads .

10

The slider 30 has a valve unit 60 disposed at a
position in the side of a case 61. The wvalve unit 60 is
communicated with air release ports 31lb and 32b formed in the
respective cap members 31 and 32. An operation rod 62
protfudes from the valve unit 60. When the slider 30 is moved
to the capping position and the operation rod 62 butts against
the case 61, the operation rod 62 is pressed toward the
printing region so that the air rel=zase ports 31b and 32b are
closed by the valve unit 60.

Figs. 5, 6 and 7 shows an embodiment of the
above-mentioned pump units . A driving wheel 72 of the one
pump 37 can be coupled with the sheet feed and pump motor 24
through a wheel train 70. The pump tubes 33 and 34 through
which the cap members 31 and 32 are communicated with a waste
ink tank 14 are covered by cover cases 73 and 74, respectively,
so that the outer side of each tube is formed into a
substantially circular shape. Each of the pump tubes 33 and 34
can be resiliently pressed by two rollers 85 and 85 or 86 and
86 which are movably loosely fitted into slots formed in a
train of driving wheels 72, 81, 82 and 83 which are fixed to
the both ends of rotation shafts 77 and 78. The rotation shaft
77 and 78 are coupled with each other through ‘a connecting
member 76. The slots will be described later in detail.

Figs. B(a) and 8(b) show an embodiment of the
above-mentioned guide slots 90 which are formed in the driving
wheels supporting the rollers B85 and 86. The gquide slots 90

This is the replacement sheet
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7 and 8. Then, the operation rod 62 protruding fromthe front end of the
slider 30 butts against the case 61 to be pressed in the direction of an
arrow Kin Fig. 12 so as to isolate the air release ports 31b and 32b of
the cap nenbers 31 and 32 fromthe air

11

are formed as slots each of which elongates in such a manner
that the distance between the slot and the center of the
respective driving wheel is gradually changed. When the sheet
feed and pump motor 24 is reversely rotated (arrow A), the
shafts 85a of the rollers B85 are moved along the respective
slots 90 toward the outer periphery. This causes tge rollers
85 to be rotated while making pressingly contact w;pﬂ the tube
33, thereby generating a suction force. When the motor 24 is
forward rotated (arrow B), the shafts 85a of are moved toward
the center and the rollers 85 are separated from the tube 33.so
that the pump operation is extinguished.

The second tube pump 38 is configured so as to operate
in a manner opposite to the first tube pump 37. Specifically,
when the motor 24 is reversely rotated, the rollers 86 are
moved toward the center so that the pump operation 1is
extinguished, and, when the motor 24 is forward rotated, the
rollers 86 are moved toward the outer periphery so as to be
rotated while making pressingly contact with the tube 34,
thereby generating a suction force.

In this way, the pump which is to generate a suction
force can be selected by switching the rotation direction of
the motor 24. In the figure, the reference numeral 92
designates a roller pressing piece which is made of an elastic
material such as rubber. When the driving wheel 72 is rotated,
the roller pressing piece 92 resiliently presses the rollers 85

so that the rollers 85 are forcedly moved along the respective

This is the replacement sigel



17 Under this state, since the coil spring 56 largely buckles,
the slider 30 is |ifted up by the resilient force of the coil spring 56.
Consequently, the cap nenbers 31 and 32 nmake resiliently contact with the
recording heads 7 and 8 to surely seal them (Fig. 12). Under the
state where the cap nenbers 31 and 32 nmeke -

12

slots 90 to the position corresponding to the rotation
direction of the motor. The roller pressing piece 92 has an
advantage for absorbing a snap sound when the roller is
separated from the tube.

Figs. 16 and 17 show another embodiment of the
above-mentioned pump units 13. In the figures, only the pump
unit which communicates with one of the cap members is shown.
As shown in the figures, a part of a tube 67 is bent with a
large radius of curvature so as to be formed into an a-like
shape. The loop portion is inserted into a cover case 111
while the crossing portions are passed through a tube insertion
hole 110, in such a manner that the resilience of the tube
‘causes the loop portion to make one turn while running along an
inner wall face llla of a pump chamber 120. The tube 67 is
resiliently pressed by a roller 116 which is movably loosely
fitted into a guide slot 115 of a driving wheel train 114 fixed
to a rotation shaft 113. A fixing bush 117 is provided at the
crossing portions so that the tube 67 is prevented frem
slipping off the tube insertion hole 110.

Figs. 17(a) and 17(b) are diagrams illustrating the
pump unit shown in Fig. 16 in which portions unnecessary in the
description are not shown. The guide slot 115 is formed in the
driving wheel train 114 as a slot which elongates in.such a
manner that the distance between the slot and the center is
'gradually changed.
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resiliently contact with the recording heads 7 and 8 as described above,
"the sheet feed and punp notor 24 is coupled wth the driving wheel 72 of

t he be punp 37 by the | ever 102. When the notor 24 is reversely rotated,
thergfore, the first tube punp 37, and the second tube punp 38 connected
thereto through the connecting nenber 76 are rotated. The rotation of the
driving wheel 72 in the direction ig?icated by an arrow F in Fig. 13
causes the rollers 85 to be guided the slots 90 and noved toward the

outer periphery so as to nake resilient] o ) .
P P y When a power exerted b¥ a driving motor which is not

shown is transmitted to the tube pump through the driving wheel
train 114 so that the tube pump is moved in the direction of an
arrow in Fig. 17(a), 'this movement causes the shaft 116a of the
rollgr 116 to be moved along the guide slot 115 toward the
outer periphery, whereby the roller 116 is rotated while making
‘pressingly contact with the tube 67 to generate a suction
force. When the pump is rotated in the direction of an arrow
shown in Fig. 17(b), the shaft 116a is moved toward the center
and the roller 116 is separated from the tube 67 so that the
pump function is extinguished. In the tube pump, the tube pump
has the configuration in which the roller 116 makes pressingly
contact also with portions 67a and 67b of the tube 67 in the
crossing portions, and therefore a continuous pumping operation
can be conducted by the sole roller. 1In this embodiment, the
snap sound which is made when the roller is separated from the
tube can be reduced in level by a nois reducation effect
achieved by the tube arranged along the inner wall face 1llla of
the pump chamber 120. Since a part of a tube is looped so as
to form an a~like shape with a small curvature, a tube can be
routed without requiring a large curvature even in the case of
a8 small-sized tube pump. This enables a tube of a relatively
large diameter to be used, and both suction and discharge tubes
to be linearly elongated. A friction force generated at the
crossing portions can surely prevent the tube from being fed

out by tube pressing means.
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contact with the tube 33, and hence the first tube punp 37 starts the

suction operation (Fig. 13(a)). On the other hand, in the second
tube punp 38, the rollers 86 are noved toward the center by the rotation

of the

rotated in a substantially idling manner at positions where the
not resiliently press the tube 34 (Fig. 13(b)). Therefore, only the first

driving wheel in the direction indicated by an arrow G and

cap nmenber 31 is subjected to a

14

The tube pump in the embodiment is coupled with a tube
pump which is configured so as to symmetrically operate in the
same manner as the foregoing embodiment, at 113a of the
rotation shaft 113 through a connecting member which is not
shown.  This enables the single driving source to selectively
drive capping means to conduct suction.

Next, the operation of the apparatus configured as
described above will be described.

As shown in Fig. 2, when the carriage 1 on which the
two recording heads 7 and 8 are mounted is moved in a direction
indicated by an arrow C in Fig. 9, a lever 102 which can be
rotated in the direction of an arrow 101 about a shaft 100
disposed at the lower portion of the carriage 1 is made contact
with a slant face 103 to be rotated. This rotation causes a
slide gear 104 to be moved against the resilience of a spring
105 so that the power exerted by the sheet feed and pump motor
24 is transmitted to the pump units 13. The carriage 1 then
reaches the slider 30 located outside the printing region, and
then the first recording head 7 engages with the second guide
42 disposed on the slider 30. When the carriage 1 is furth;r
moved under this state, the first recording head 7 engages with
the first guide 41, and the second recording head 8 with the
second guide 42, whereby the slider 30 is aligned so as to take
a posture corresponding to the carriage 1. When the carriage
1l is further moved under this state, the projection piece 44

disposed at the front end of the carriage 1 butts against the
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suction force so that the first recording head 7 sucks ink. Ink ejected
fromthe first recording head 7 into the cap nenber
18 31 is discharged through the tube 33 into the waste ink tank

15

flagpiece 45 of the slider 30, resulting in that the first and
second cap members 31 and 32 of the slider 30 oppose the
respective first and second recording heads 7 and 8 of the
carriage 1 with being separated therefrom by the fixed gap g,
and at: positions where the cap members can accommodate the
respective recording heads 7 and 8.

When the carriage 1 is further moved under this state,
the carriage 1 applies a force tc the flagpiece 45 of the
slider 30 via the projection 44 of the carriage 1, and the
lever 52 which is subjected to the urging force of the coil
spring 56 that is slightly buckling at its upper portion in the
moving direction of the carriage 1 applies a resistance force
to the slider 30. Therefore, the slider 30 inclines forward so
that a force is exerted to lift up. the rear end of the slider
30 as indicted by an arrow D in Fig. 10.

As a result, the rear portion of the slider 30 is
lifted up while the shaft 50 functions as the rotation fulcrum,
so that the second cap member 32 which is located at a more
rearward position than the shaft 50 (in the side of thé
printing region) first butts against the second recording head
8. At this time, since the cap member 32 is attached to the
slider 30 in a slightly swingable manner and the slider 30 is
swingably attached to the base 53 through the lever 52, the cap
member 32 is lifted up while being guided by the second

recording head 8 and then butts against the second recording




14, When the ink suction of the first recording head 7 conducted
as descri bed above is conpleted, the notor 24 is forward rotated so that,
in the second tube punp 38, the driving wheel for the punp is rotated in
the direction indicated by an arrow H, whereby the rollers 86 are noved
toward the outer side to nake resiliently contact with the tube 34 .(Fig.
l4(a)). In the first tube punp 3716the driving wheel ’

head 8 at a position where the cap member can seal the head
(Fig. 10).

When the carriage 1 is further moved toward the case
61, the coil spring 56 becomes impossible to resist the force
exerted by the carriage 1, and begins to buckle so that the
slider 30 is lifted up (as indicated by an arrow E in Fig. 11).
This causes the portion of the slider 30 in the side of the
case to be lifted up as it is while maintaining the state where
the second cap member 32 is fitted into the second recording
head 8, with the result that the first cap member 31 is fitted
into the first recording head 7. Since the slider 30 swings
Qith respect to the base 53 and the first and second cap
members 31 and 32 are somewhat swingable with respect to the
slider 30 and configured by an elastic member, naturally, the
cap members 31 and 32 are guided by the edges of the recording
heads 7 and 8 and then fitted into the recording heads 7 and 8,
respectively (Fig. 11).

When the carriage 1 is further moved in this way, the
slider 30 is horizontally moved toward the case 61 while the
upper face of the slider is restricted by the recording heads
7 and 8. Then, the operation rod 62 protruding from the front
end of the slider 30 butts against the case 61 to be pressed in
the direction of an arrow K in Fig. 12 so as to isolate the air
release ports 31b and 32b of the cap members 31 and 32 from the

air.
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is rotated in the direction indicated by an arrow J in Fig. 14(b) and the
rollers 85 are noved toward the center so as to be |located at positions
where they do not resiliently press the tube 33 (Fig. 14(b)). This causes

t he second cap nenber 32 to suck ink fromthe recording head 8. I nk
ejected into the second cap nmenber 32 is discharged through the tube 34
into the waste ink tank 14. Only one of the recording heads 7 and

8 fromwhich one ink is to be suckgqd can be subjected to ink suction by

Under this state, since the coil spring 56 largely
buckles, the slider 30 is lifted up by the resilient force of
the coil spring S6. Consequently, the cap members 31 and 32
make resiliently contact with the recording heads 7 and 8 to
surely seal them (Fig. 12).

Under the state whereé the cap members 31 and 32 make
resiliently contact with the recording heads 7 and 8 as
described above, the sheet feed and pump motor 24 is coupled
with the driving wheel 72 of the tube pump 37 by the lever 102.
When the motor 24 is reversely rotated, therefore, the first
tube pump 37, and the second tube pump 38 connected thereto
through the connecting member 76 are rotated. The rotation of
the driving wheel 72 in the direction indicated by an arrow F
in Fig. 13 causes the rollers 85 to be guided by the slots 90
and moved toward the outer periphery so as to make resiliently
contact with the tube 33, and hence the first tube pump 37
starts the suction operation (Fig. 13(a)}.

On the other hand, in the second tube pump 38, the
rollers 86 are moved toward the center by the rotation of the
driving wheel in the direction indicated by an arrow G, an
rotated in a substantially idling manner at positions where the
rollers do not resiliently press the tube 34 (Fig. 13(b)).
Therefore, only the first cap member 31 is subjected to a
suction force so that the first recording head 7 sucks ink.

Ink ejected from the first recording head 7 into the cap member

This is the replacement sheet
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selecting the rotation direction of the sheet feed and punp notor 24.
Therefore, the other recording head fromwhich ink is not to be sucked is
prevented from bei ng subjected to ink suction. Moreover, it is possible to
use a notor of a small rating producing a torque which is scarcely
sufficient for driving only one punp. When the suction operation
I's conpleted, the driving wheels 72 and 83 are rotated by about 60 to 150

deg. in a 18

31 is discharged through the tube 33 into the waste ink tank
14.

When the ink suction of the first recording head 7
conducted as described above is completed, the motor 24 is
forward rotated so that, in the second tube pump 38, the
q;iving wheel for the pump is rotated in the direction
indicated by an arrow H, whereby the rollers 86 are moved
toward the outer side to make resiliently contact with the tube
34 (Fig. l4(a)). In the first tube pump 37, the driving wheel
is rotated in the direction indicated by an arrow J in Fig.
14(b) and the rollers 85 are moved toward the center so as to
be located at positions where they do not resiliently press the
tube 33 (Fig. 14(b)). This causes the second cap member 32 to
suck ink from the recording head 8. Ink ejected into the
second cap member 32 is discharged through.the tube 34 into the
waste ink tank 14. |

Only one of the recording heads 7 and 8 from wﬁich one
ink is to be sucked can be subjected to ink suction by
selecting the rotation direction of the sheet feed and pumﬁ-
motor 24. Therefore,.the other recording head from which ink
is not to be sucked is prevented from being subjected to ink
suction. Moreover, it is possible to use a motor of a small
rating producing a torque which is scarcely sufficient for
driving only one pump.

When the suction operation is completed, the driving

wheels 72 and 83 are rotated by about 60 to 150 deg. in a
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19 direction which is opposite to the suction force generating direction
of the punp that is finally operated (in the enbodinent, the second tube

pugp 38). By the tube 33 and the

19

direction which is opposite to the suction force generating
direction of the pump that is finally operated (in the
embodiment, the second tube pump 38). By the tube 33 and the
roller pressing piece 92, irrespective of the positions of the
rollers 85 of the first pump 37 when the rotation angle is 150
deg. or less, the rollers B5 are prevented from moving over a
roller pressing piece 92 to resiliently press the tube 33.
When the rotation angle is 60 deg. or more, the shape of the
slots 80 causeslthe rollers 86 which has resiliently pressed
the tube 34 of the second pump 38, to be moved to positions
where they do not resiliently press the tube 34. As a result,
the first and second tube pumps 37 and 38 enter the stop state
at positions where the rollers 85 and 86 do not resiliently
press the respective tubes 34 and 35 (Figs. 15(a) and 15(b}).
This enables the first and second cap member 31 and 32 to be
communicated with the air through the respective tubes 34 and
35 which constitute the pumps, so that a printing failure of
the recording heads which may be caused by variation in
atmospheric pressure due to change in temperature is prevented
from occurring. Furthermore, the tubes are prevented from
being crushed for a long time by the rollers 85 and 86.

When a series of operations is completed and no further
data to be printed exists, the apparatus is transferred to an
inactive state and this state is maintained. 1In contrast, when
the printing is to be continued, the carriage 1 is moved in the

direction of the arrow K in Fig. 12. Since the first and
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roll er pressing piece 92, irrespective of the positions of the rollers 85
of the first punp 37 when the rotation angle is 150 deg. or less, the
rollers 85 are prevented fromnoving over a roller pressing piece 92 to
resiliently press the tube 33. When the rotation angle is 60 deg. or nore,
t he shape of the slots 90 causes the rollers 86 which has resiliently
pressed the tube 34 of the second punp 38, to be noved to positions where
they do not resiliently press the 4%be 34. As a result,

second cap members 31 and 32 are fitted into the recording
heads 7 and 8, the slider 30 follows the movement of the
carriage 1 to be moved in the direction of the arrow K. When
the slider 30 is moved as described above and the projection 46
of the*slider 30 reaches the lowest area of the slant face 47b
of the guide member 47 (Fig. 9), the slider 30 is urged by the
'séil spring 56 to be lowered, and becomes horizontal. lThis
produces the gap g between the recording heads 7 and 8 and the
slider 30 so that the carriage can freely be moved in the main
scanning direction. Consequently, the recording heads are
moved as they are to the printing region and then execute the
printing operation in accordance with printing data. Under
this state, the engaging piece 46 of the slider 30 engages with
the projection 47a of the guide member 47, and h;nce the slider
can stand still at a predetermined position.

A suction operation other than the above-described
suction operation will be described.

This suction operation 1is very effective method of
precisely controlling an amount of the ink to be sucked (low
suction mode). This operation will be described in detail with
reference to Figs. 1B and 19. Although the féilbwing
description is directed only to the operation conducted on the
first recording head, the operation on the second recording
head can be conducted in the same manner.

A controller which is not shown controls the pulse

motor so that it forward rotates, whereby the recording head 7
This is the replacement sheet
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_the first and second tube punps 37 and 38 enter the stop state at
positions where the rollers 85 and 86 do not resiliently press the .
respgctive tubes 34 and 35 (Figs. 15(a) and 15(b)). This enables the first
and ¥econd cap nenber 31 and 32 to be conmmunicated with the air through
the frespective tubes 34 and 35 which constitute the punps, so that a
printing failure of the recordi ng heads which may be caused by variation

in atnospheric pressure due to change in tenperature is prevented ,from
occurring. Furthernore, the tubegjare prevented from

is moved to the capping position for the capping device 12
which is located in the nonprinting region. The pulse motor is
reversely rotated at time a so that the recording head 7 is
moved a wiping position and the face of the recording head is
wiped by a wiper which is not shown (step a). The wiper is
arranged to the printing region vicinity of the caping device.

After the wiping process, the pulse motor is forward
rotated slightly at time b so that the recording head 7 is
moved to the noncapping position which is located between the
capping and wiping positions, and the cap member is set to be
a noncapping state (step c). Under this state, the pump motor
24 is reversely rotated and the driving wheel 72 is rotated in
the direction indicated by an arrow F in Fig. 13. The rollers
85 are transferred from the tube nonpressurizing state to the
tube pressurizing state, and the state where ink suction is
enabled_is established (step d).

Thereafter, the pulse motor 23 is again forward rotated
at time ¢, and the recording head 7 is moved to the capping
position (step e). Under this state, the pump motor 24 is
rotated in a predetermined number of turns so that the_driving
wheel 72 makes turns required for introducing fresh ink into
the nozzles, with using the ink suction enabled state as the
reference. A negative pfessure is generated in the tube so
that fresh ink is introduced into the nozzles, thereby removing

clogging ink (step f).



bei ng crushed for a long tine by the rollers 85 and 86. When a
series of operations is conpleted and no further data to be printed

exi sts, the apparatus is transferred to an inactive state and this state
is maintained. In contrast, when the printing is to be continued, the
carriage 1 is noved in the direction of the arrow Kin Fig. 12 Si nce

the first and
22

After this ink suction operation, the pulse motor 23 is

reversely rotated at time d, and the recording head 7 1is
returned to the noncapping position (step g). Under this
state, the pump motor 24 is reversely rotated so that ink and
air in the tube 14 are discharged into the waste ink tank (step
h).
) Then, the pump motor 24 is slightly rotated at time e,
and the rollers are transferred from the tube pressurizing
state to the tube nonpressurizing state, or returned to a pump
release state (step i). Thereafter, the recording head 7 is
then moved at time f to the printing region (step j).

As a result of the steps described above, the
regeneration of the first recording head 7 is completed. When
the second recording head is then to be regenerated, the
regeneration can be conducted in the same manner with rotating
the pump motor 24 in an opposite direction. In the steps of
regenerating the first or second recording head, naturally, the
suction step is not conducted on a head which is not required
to be regenerated. |

When the suction process is conducted in the steps
described above, it is possible to manage the ink suction
amount in the process of regenerating a head, so that ink
consumption is reduced to a level as low as possible.

In the embodiments described above, the capping
position designates a state where a recording head and a cap

are in close contact with each other. The noncapping position
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20 second cap nenbers 31 and 32 are fitted into the recording heads 7
and 8, the slider 30 follows the novenent of the <carriage 1 to be noved in
the direction of the arrow K. Wien the slider 30 is noved as descri bed

above and the projection 46

23

designates a state where the recording head and the cap are
separated from each other.

In the embodiment, a cap is provided with a valve
mechan;sm through which the cap can selectively be communicated
or not communicated with the air. The same states as the
cappiné and noncapping positions of the above-mentioned
embodiments can be attained by the valve mechanism. The same
operations as those of the above-mentioned embodiments can be
realized under a state where the cap butts against the
recording head. 1In this case, the caping position is attained
by interrupting with the air and the non-capining position is
attained by comﬁinicating with the air.

In the above, the embodiments in which nozzle openings
of recording heads are directed downward have been described.
It is a matter of course that, even in the case where nozzle
openings of recording heads ‘are directed upward or
horizontally, the same effects can be attained by disposing
caps sO as to correspond to the arrangement of the recording
heads or take a posture wherein the caps oppose the nozzle
opening faces. )

Although the embodiments in which the invention is
applied to a colorippinter have been described, it is a matter
of course that the same effects can be attained even when the
invention is applied to a printer in which two ink jet
recording heads ejecting drops of ink of the same color are

mounted on one carriage so as to improve the recording density.
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of the slider 30 reaches the | owest area of the slant face 47b of the
gui de nenber 47 (Fig. 9), the slider 30 is urged by the soil spring 56 to
be | owered, and becones horizontal. This produces the gap g between #the
recording heads 7 and 8 and the slider 30 so that the carriage can freely
be noved in the main scanning direction. Consequently, the recording
heads are noved as they are to the printing region and then execute the
printing operation in accordance with printing data. Under this state,

t he engagi ng piece 46 of the slider 30 engages with

24

As described above, according to the invention, the apparatus includes a carriage
on which first and second ink jet recording heads having nozzle openings are mounted,
and a slider having first and second cap members which seal the nozzle openings of the
first and second ink jet recording heads, respectively. The slider is supported at the
center portion in a longitudinal direction by a support member which is rotatable about a
rotation shaft elongating in a direction perpendicular to the moving direction of the
carriage and which is movable in the moving direction of the carriage. The support
member is movable also in a direction opposing the recording heads in accordance with
the movement of the slider. When the carriage is moved under the state where the
carriage butts against the slider, therefore, the slider swings about the shaft in a manner
similar to a seesaw to butt against one of the recording heads, and then butts against the
otﬁer réoording head. Therefore, the two cap members on the single slider can surely be
attached to the respective recording heads. Furthermore, the two cap members are
moved by moving the single slider in the manner interlocked with the movement of the
carriage, and hence the attaching and detaching mechanism for the cap members can be
simplified in structure.

The aforegoing description has been given by way of example 6n1y and it will be
appreciated by a person skilled in the art that modifications can be made without

departing from the scope of the present invention.
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the projection 47a of the guide nmenber 47, and hence the slider can stand

“still at a predeterm ned position. A suction operation other t han
t he above-described suction operation will be described— — ~— - -—-TFhis-—
suct ifon operation is very effective nethod of preC|§ﬁh¥S on ro I| n
anount of the ink to be sucked (low suction node). praced) e
described in detail with reference to Figs. 18 and l h
the follow ng

25
CLAIMS
1. An ink jet recording apparatus comprising:

a carriage on which first and second ink jet recording
heads each having nozzle openings are mounted; and

a slider having first and second cap members which seal
the nozzle openings of the first and second ink jet recording
heads, respectively, the slider being supported at a center
portion in a longitudinal direction by a support member which
is rotatable about a rotation shaft elongating in a direction
perpendicular to a moving direction of the carriage and which
is movable in the moving direction of the carriage, the support
member being movéble also in a direction opposing the recording.

heads in accordance with the movement of the slider.

2. An ink jet recording apparatus according to claim 1,
wherein the support member includes:
a coil spring which buckles when the slider is moved to

a capping position and generates a resilient force in the

direction opposing the recording heads; and
a lever having an end which is swingably attached to a
shaft of a base through a slot, the rotation shaft being

rotatably supported by the other end of the lever.

3. An ink jet recording apparatus according to claim 1,
wherein the slider includes engaging means for butting against

the carriage to receive a driving force from the carriage.
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description is directed only to the operation cénducted on the first
recording head, the operationyReshélf HasBeAHRER4RE di Nng head can be

conducted in the sane nanner. IIer which is not shown
aHIl"IIl imgﬂ Inotates wher eby the recording

controls the pulse notor so th
26

head 7

4, An ink jet recording apparatus according to claim 1,
wherein each of the first and second cap members includes a
suction port, and an air release port which is communicated
with the air through valve means, and the suction ports of the
first and second cap members are connected to first and second

suction pumps, respectively.

5. An ink jet recording apparatus according to claim 1,
wherein a valve unit which closes when the slider reaches a
capping position is mounted on the slider, and an air release
ports of the cap members are communicated with the air through

the valve unit.

6. An ink jet recording apparatus according to claim 1,
further comprising:

suction means for sucking the ink, the section means
selectively driven in accoradance with a rotation direction of
the rotation drive source, suction ports of the cap members_

connected to suction means.

7. An ink jet recording apparatus according to claim 6,

wherein the suction means includes a tube pump having:
rollers coupled with a rotation drive source and

selectively driven in accordance with a rotation direction of

the rotation drive source, to pressing a tube; and
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21 is moved to the capping. position for the capping device 12 which is
Iocated in the nonprlntlng region. The pulse notor is reversely rotated at
time a soThi@hedtitas BeeOR ﬂﬁdhead 7 is noved a wiping position and the

face of the Hmmsmmmutﬂ wi ped by a wi per which is not shown (step
a). The wp d to the printing region vicinity of the caping
devi ce.
.27
a roller pressing piece brought into contact with the
rollers to forcedly move the rollers toward one of a center and
an outer side in accordance with the rotation direction.
8. ‘ An ink jet recording apparatus according to claim 6,
wherein the suction means includes a tube pump having:
a pump chamber a part of which is opened so as to
function as an insertion port for a tube; and
a driving wheel train having a single roller
cooperating with an inner wall face of the pump chamber to
press the tube, the driving wheel train being rotated about a
shaft portion of the pump chamber,
wherein the tube has a loop portion, the loop portion
is formed by crossing portions of the tube inserted into an
a~-like shape each other, and the loop portion is insertéd into
the pump chamber to elongate along the inner wall face of the

pump chamber.

9. An ink jet recording apparatus according to claim é,
wherein a guide slot is formed in the driving wheel train, and
the roller is transferred by the guide slot from a tube
pressurizing state to a tube nonpressurizing state or from the
tube nonpressuring state to the tube pressurizing state in

accordance with the rotation direction.
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After the wiping process, the pulse notor is forward rotated slightly at
time b so that the recordi ngThie&teet Has BeeroReneced t he noncappi ng position

which is |located between the ¢ i ng positions, and the cap
menber is set to be a noncappi c). Under this state, the
punp notor 24 is reversely rotated and e driving wheel 72 is rotated in
the direction indicated by an arrow F in Fig. 13. The rollers 85 are
transferred fromthe tube nonpressuriﬁing state to the tube pressurizing
state, and the state where ink sucti®f is

10. An ink jet recording apparatus comprising:

means for keeping the recording head in a nonsuction

state, for transferring the recording head to a suction state

after the pump is forward rotated to set an ink suction enabled

state,.and for rotating the pump by an amount required for

regenerating the recording head, with using the ink suction

enabled state as the reference, to suck ink in the recording

head.

11. A tube pump for an ink jet recording apparatus
comprising:

rollers coupled with a rotation drive source and
selectively.driven in accordance with a rotation direction of
the rotation drive source, to pressing a tube; and

a roller pressing piece brought into contact with the
rollers to forcedly move the rollers toward one of a center and

an outer side in accordance with the rotation direction.

12, A tube pump according to claim 11, wherein the suction
means includes a tube pump having:

a pump chamber a part of which is opened so as to
function as an insertion port for a tube; and

a driving wheel train having a single roller
cooperating with an inner wall face of the pump chamber to
press the tube, the driving wheel train being rotated about a

shaft portion of the pump chamber, L
hiks is the rapiacement sheet
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enabl ed is established (step-.d)- Thereafter, the pulse motor 23 is
again forward rotated at tlne , .and the recording head 7 is noved to the
cappi ng positiTois s ﬁ@? this state, the punp notor 24 is

rotated in a pred er of turns so that the driving wheel 72
makes turns reqU| ucing fresh ink into the nozzles, with
using the ink suctlon enabled state as the reference. A negative pressure
is generated in the tube so

29

wherein the tube has a loop portion, the loop portion is formed by
crossing portions of the tube inserted into an a-like shape each other, and the loop
portion is inserted into the pump chamber to elongate along the inner wall face of the

pump chamber.

13. A tube pump according to claim 12, wherein a guide slot is formed in the
driving wheel train, and the roller is transferred by the guide slot from a tube
pressurizing state to a tube nonpressurizing state or from the tube nonpressurizing state to

the tube pressurizing state in accordance with the rotation direction.

14, An ink jet recording apparatus substantially as hereinbefore described with

reference to any one of the accompanying Figures.

15. A tube pump substantially as hereinbefore described with reference to any

one of Figures 6 to 8 or 13 to 17.
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that fresh ink is introduced into the nozzles, thereby renmoving clogging
ink (step f). 22 After this
i nk suction operation, the pulse notor 23 is

30

INK JET RECORDING APPARATUS

ABSTRACT

“First and second cap members (31,32) seal nozzle openings of first and second
ink jet recordiﬁg heads (7,8) and downward directed are disposed on an upper face of a
slider (30). The slider is rotatably supported at the center portion in the longitudinal
direction by a supporting member which is rotatable about a rotation shaft (50)
elongating in a direction perpendicular to the moving direction of the carriage (1), and
which is vertically movable in accordance with the movement of the carriage. When the
carriage is moved, the slider swings about the shaft in a manner similar to a seesaw,

whereby the two cap members are sequentially fitted into the recording heads.

Figure 1
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.reversely rotated at tinme d, and the recording head 7 is returned to the

noncappi ng position (step Q). Under this state, the punp notor 24 is
reversely.rotated so that ink and air in the tube 14 are discharged into
the waste ink tank (step h). Then, the punp notor 24 is slightly

rotated at tine e, and the rollers areg transferred fromthe tube
pressurizing state to the tube nonpre§surizing state, or returned to a

punp

.. ¥ .
£
#
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.release state (step i). Thereafter, the recording head 7 is then noved at
time f to the printing region (step j). As a result of the steps
descri bed above, the regeneration of the first recording head 7 is

conpl eted. Wien the second recording head is then to be regenerated, the
regenerati on can be conducted in theqsanme manner with rotating the punp
notor 24 in an opposite direction. In the steps of regenerating the first
or second recording head, naturally, the suction step is not conducted on
a head which is not required
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.to be regenerated. When the suction process is conducted in the
steps described above, it is possible to manage the ink suction anmount in
the process of regenerating a head, so that ink consunption is reduced to
a level as |ow as possible. In the enbodi ments descri bed above, the
capping position designates a state where a recording head and a cap are
in close contact with each other. The3noncappi ng position
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23 designates a state where the recording head and the cap are separated
" from each ot her. In the enbodinent, a cap is provided with a val ve
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mechani sm t hrough whi ch the cap can sel ectively be communi cated or not
" communi cated with the air. The sane states as the capping and noncappi ng
positions of the above-nentioned enbodinents can be attai ned by the val ve
mechani sm The same operations as those of the above-nentioned enbodi nents
can be realized under a state where tde cap butts against the recording

head. In this case, the caping position is attained by interrupting with
the air and the non-capining position is

FIG. 5
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attained by conmnicating with the air. In the above, the

" enbodi nents in which nozzle openings of recording heads are directed
downward have been described. It is a matter of course that, even in the
case where nozzle openings of recording heads are directed upwar d
or horizontally, the sane effects can, be attai ned by di sposing caps so as
to correspond to the arrangenent of t He recording heads or take a posture
wherein the caps oppose the nozzle opening faces.
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. Al though the enbodinments in which the invention is applied to a color
printer have been described, it is a matter of course that the sane
effects can be attained even when the invention is applied to a printer in
which two ink jet recording heads ejecting drops of ink of the sane color
are nounted on one carriage so as to7i nprove the recording density.
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.24 As descri bed above, according to the invention, the apparatus

I ncl udes a carriage on which first and second ink jet recording heads
havi ng nozzl e openings are nounted, and a slider having first and second
cap nenbers which seal the nozzle openings of the first -and second ink jet
recordi ng heads, respectively. The sl8der is supported at the

FIG. 8 3
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center portion in a longitudinal direction by a support nenber which is

" rotatable about a rotation shaft elongating in a direction perpendicular to
the noving direction of the carriage and which is novable in the noving
direction of the carriage. The support nenber is novable also in a

di rect.i on opposing the recording heqﬂs I n accordance with the novenent of
the slider. Wen the carriage is noved under the state where the tarriage
butts against the slider, therefore, the slider swings about the shaft in a
manner simlar to a seesaw to butt agai nst one of the recordi ng heads, and
then butts agai nst the other recgfﬁ hefdl. Therefore, the two cap nenbers
on the single slider can surely e st acMed to the respective recording
heads. Furthernore, the two cap nenbers are noved by noving the single
slider in the manner €nterlocked with the moverment of the
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carriage, and hence the attaching and detachi ng nechanismfor the cap
" menbers can be sinplified in structure. The af oregoi ng descri ption
has been given by way of exanple only and it will be appreciated by a
person skilled in the art that nodifications can be made w thout departing
fromthe scope of the present invent |18n
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Cains :- 1.
"~ conpri sing:
heads each havi ng nozzl e openi ngs are nounted;

first and second cap nenbers which seal the:

and

An ink jet recordi ng apparatus
a carriage on which first and second ink jet recording

a slider having

and second ink jet recording heads,
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nozzl e openi ngs of the first
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.respectively, said slider being supported solely at a center portion of
said slider that is |ocated between the first and second cap nenbers by a
support nenber which is rotatable about a rotation shaft elongated in a
direction perpendicular to a noving direction of said carriage and the
support nenber is novable in the nnvﬁ@yfgrection of said carriage, the
support nenber being novable also in a'direction opposing the recording

heads in accordance with the novenent of said slider; wherein each of
the first and second cap nmenbers is independently and rotatably supported
on said slider. 2. An ink jet recording apparatus

FIG. 14 a

according to

0] =4
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.claim1, wherein the support nenber includes: a coil spring which
buckl es when [the] said slider is noved to a capping position and
generates a resilient force in the di rection opposing the recording
heads; and a lever having an end which is swingably attached to a
shaft - of a base through a slot, t§¥/q@tation shaft being rotatably
supported by the other end of the |ever.

FIG 15 5

33 .a @
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.3 An ink jet recording apparatus according to claim1l,

Wherei n [the] said slider includes engaging neans for [ butting] abutting
against [the] said carriage to receive a driving force from[the] said
carri age.
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.- 26 - 4. An ink jet recording apparatus according to
claim1, wherein each of the first and second cap members includes a
suction port[,] and an air release port [which is comunicated] that
conmuni cates with the air through a valve unit [means], and the suction
ports of the first and second cap nmneqders are connected to first and
second suction punps, respectively.

FIG. 18

CWIPING HEAD | &
N
LOW SUCTION MODE -
? b
SET HEAD IN NONCAPPING | c: SET HEAD IN CAPPING 3
POSITION POSITION
3 ¥
ROTATE PUHP MOTOR d, |'ROTATE PUMP_HOTOR IN 1
IN REVERSELY : REVERSELY AT PREDETERMIND
T NUMBER (LARGE NUNBER)
SET HEAD IN CAPPING )
POSITION
¥
ROTATE PUMP_KOTOR IN f

REVERSELY AT PREDETERMIND
'NUMBER (SMALL NUMBER)

4
.

SET AEAD TH NONCRPPTNG ] o
POSITION 8

y

ROTATE PUMP MOTOR h.
IN REVERSELY

+ . .
ROTATE PUMP MOTOR IN E
FORWARD (SMALL NUMBER)
3

SET HEAD IN PRINTING AREA | i

This is the reolacemant shesi

e B ATAAPIN ret oty
Date: =L B M



. 5. An ink jet recording apparatus according to claim1, wherein
a valve unit which closes when [the] said slider reaches a capping

position is nounted on [the] said slider, and [an] respective air rel ease

ports of the cap nenbers [are connunicated] comunicate with the air

t hrough the valve unit. 6. 8 An ink jet recording

appar at'us [according to claim1, fur?hen] conpri si ng:

REVERSE

PULSE
PUMP_
"MOTOR
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) boSE70-0 o)
“ a‘carriage on mummlu)m mwlmecond ink jet recording heads " each hgvi ng
nozzl e openi ng first and secondTprsnn@b§5@C sh ?I
the nozzl e openi'ng§ 'of %sai’d first and second ink j et recording ea Stk

respect i and suction nmeans,d ar sucking the ink] 5t K@V ﬁﬁﬁd
suction x’iénss bei ng selectively dri v?r?fl n accor dant8l&ai t hla rotation

di rectjon of ar i,on dr|v source, suction rts of the] said cap
menber’s bei ng coﬁﬁ%%%ed ?ﬁé] %%J%P%nﬁﬁqtﬁ?cﬁgghgg app RIS

comprising:
a carriage on which first and second ink jet recording heads
each having nozzle openings are mounted; and
a slider having first and second cap members which seal the
nozzle openings of the first and second ink jet recording heads,

respectively, said slider being supported solely at a center

portion of said slider that is located between the first and
second cap members by a Support member which is rotatable about a
rotation shaft elongated in a direction perpendicular to a moving
direction of said carriage and which is movable in the moving

' direction of said carriage, the support membexr being movable also

in _.a direction opposing the recording heads in accordance with

the movement of said slider; hereln

each of the first and second cap _members is indevendentlv
and rotatably supported on said sliaer. ‘

2. (amended) Aan ink jet recording apparatus according to
¢claim 1, wherein the.support member includes:

a coil spring which buckles when [the] said slider is moved
to a capping position and generates a resilient force in the
directioe opposing the recording heaés; and

a lever having an end which is swingably attached to a shaft .
of a base through a slot, the rotation shaft belng rotatably

supported by the other end of the lever. heetHasBeenRemamx

3. (Amended) An ink jet recording apparatus according to

claim 1, wherein [the] said slider includes engaging means for

[buttingl ggg;g;gg against [the] said carrlage to receive a

dr1v1ng force from [the] Sald carriage.




S 7.7 An ink jet recording apparatus according.to claim®é,
wherein [the] said suction neans includes a
Sheet Has Been Replaced

25 - Rl

4. (Amended) An ink jet recording apparatus according to

claim 1, wherein each of the first and second cap members
includes a suction port(,] and an air release port [which is
communicated] that communiéates with the air through a valve unit
[means], and the suction ports of the first and second cap
members are connected to first and second suction pumps,
respectively. .

5. (Amended) An ink jet recording apparatus according to

claim 1, wherein a valve unit which closes when [the]l said slidér

reaches a capping position is mounted on [the] said slider, and
{an] respective air release ports of the cap members [are

communicated] communicate with the air through the valve unit.

6. (Twice Amended) An ink jet recording apparatus
[according to claim 1, further] comprising:

a carriage on which first and second ink jet recording heads
each having nozzle openings are mounted;

first and second cap members which seal the nozzle openings
of said first and second ink jet recording heads, respectively,
and

suction means for sucking the ink, [the] said suction means
being selectively driven in accordance with a rotation direction

of a rotation drive source, suction ports of [the] said cap

members being connected to [the] said suction means.

7. (Twice Amended) An ink jet recording apparatus

according to claim 6, wherein [the] said suction means includes a

This is the replacement sheet

A R

Date:

e



-eé? - tube punp conpri sing: rollers coupred-mﬁth [ al--t-he-rotation

drive source and selectively driven, in acco*%ggcet L the rotatlon
direction of the rotation drive source, to pre laced

roll er pressing piece brought into contact with IIers to
forcibly nove [the] said rollers t owar’d &it her |on or an

out er %%u&ﬁ%g spect to the center aX|s |n accordance with the
rotatuotq‘gD "&J ing?

rollers coupled with [a] the rotation drive source and
selectively driven, in accordance with [a]l the rotation direction
of the rotation drive source, to press a tube; and

a roller pressing piéce brought into contact with ([the] said
rollers to forcibly move [the] said rollers toward either a
center position or an outer side position in accordance with the

rotation direction.

8. (Twice Amended) An ink jet recording'épparatus

according to claim 6, wherein [thel said suction means includes a
tube pump having:

: a pump chamber, a part of which is open so as to provide an _
insertion port for a tube; and

a driving wheel train having a single roller cooperating

with an inner wall face of [the] said pump chamber to press the

tube, [thel said driving wheel train being rotated about a shaft

portion of [the] said pump chamber,

wherein the tube has a loop portion, the loop portion being
formed by crossing portions of the tube to produce an a-like

shape, and the loop portion being inserted into [the] said pump

chamber to be disposed along the inner wall face of ([the] said

pump chamber
9. (Twice Amended) An ink jet recording apparatus -

according to claim 8, wherein a guide slot is formed in [thel
said driving wheel train, and the roller is transferred by the
guide slot between a tube pressurizing state and a tube

nonpressurizing state in accordance with the rotation direction.
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8 hisfheéﬁ-la!s@ée& R&p|§c,%_60rdi ng apparatus according to claim®6,

wherein [the] gél s includes a tube punp having: a punp
uwnmgﬂmgﬂn so as to provide an insertion port for a
train having a single roller cooperating

chanber, a part o
t ube; and a

with an inner wall face of [the] said punp chanber to press the tube,
[the] said driving wheel train being 7 A&ted about a shaft

10. (Amended) A method for verforming a suction operation

in an [An] ink jet recording apparatus_having a recording head
and a pump including a tube and a roller rolling over the tube to

roduce a pumping action, ‘the pump being cavable of rotating in

two directions, comprising the steps of:

placing [means for keeping] the recording head in a

nonsuction state[, forl:

rotatinag the pump in a reverse direction by pressing the
roller against the tube and rolling the rxoller over the tube in
the reverse direction;

transferring the recording head to a suction state after
§gia_;g§g;;gg_g§ the pump_[is forward rotated] in the reverse
direction, to set an ink suction enabled state[,]; and [for]

rotating the pump by an amount required for regenerating the
recoxrding head, [with] using the ink suction enabled state as

[the] a reference, to suck ink in the recording head.

11. (Amended) A tube pump for an ink jet recording
apparatus comprising:

a_driving wheel coupled with a rotation drive source and
selectively driven, in accofdance with a rotation direction of
the drive source, in a forward direction or in a reverse
direction,

wherein said driving wheel comorises at least two

slots, each of said slots extending symmetrically Eo one anothexr

-~

R
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"portion of [the] said punp chanber, MHﬁgg%eaﬂgg

b Qﬁ gs a |l oop
portion, the | oop portion being forned by ¢ Gf the tube to
produce an a-like shape, and.the |oop portlon ﬁm d into [the]
said punp chanber to be disposed al ggg-the in of [the] said
punp chanber 9. An ink jet recording apparatus
according, t.0 cj i m.8,. wherei ) oui%e'slot is forned in the] ornséiald

driving
radially innermost end of the slop to a radially outermost end of
the slot;

at _least two rollers [coupled with a rotation drive source

and selectively driven in accordance with a rotation direction of

the rotation drive source, to pressing a tube] ghiftably fixed to
said drive wheel by means of roller shafts extending from a

radial center of each said rollexr into a respvective one of the

slots; and

a roller pressing piece [brought into] arranged to contact
with the rollers [to forcedly move the rollers toward one of a
center and an outer side in accordance with the rotation

direction]_

wherein said pressing piece forces the roller shafts of
said rollers into the radially outermost end of the slots, to
thereby press a tube'of said tube pump, when said drive wheel
rotates in the reverse directioh‘ and

wherein said pressing giecé forces the roller shafts of
said rollers into the radially innermost end of the slots, to
thereby exert substantially no pressinag force on the tube, when

said drive wheel rotates in the forward direction.

12. (Twice Amended) A tube pump for an ink jet recorxding
apparatus, comprising:
a pump chamber, a part of which is open so as to provide an

insertion port for a tube; and

R Y THS i€ e rapiasemsre sl
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- guide sl ot between a tube pressurizing state an?MQSA&QﬁasB nonpressur|2|ng

rete tsecoramee v the rorstren et A

a driving wheel train having a single roller cooperating

- 30 -

with an inner wall face of the pump chamber to press the tube,
the driving wheel train being rotated about a shaft portion of
the pump chamber,

wherein the tube has é loop portion, the loop portion being
formed by crossing portions of the tube to produce an a-like
shape, and the loop portion being inserted into the pump chamber

to be disposed along the inner wall face of the pump chamber, and

wherein a auide-slot is fdrmed in the driving wheel train,
and the roller is transferred by the guide slot between a tube
pressurizing state and a tube nonpressurizing state in accordance

with a rotation direction of the driving wheel train.

13. kAmended) A tube pump according to claim 12, wherein a
guide slot is formed in the driving wheel train, and the roller
is transferred by the guide slot [from] between a tube
pressurizing state [to] and a tube nonpressurizing state [or from
the tube nonpressuring state to the tube pressurizing state] in
accordance with [the] a rotation direction of the driving wheel

txrain.

-~ 14. The method according to claim 10, wherein:
the recording head additionally has a cap for covering the

recording head, to shield the head from the ambient airx;
the nonsuction state corresponds to a noncapping position in

which the cap is not covering the recording head; and

the suction state corresponds to a capping position in which

the cap covers the recording head. --

Is is t! lacememt sheet
Hllllll IHIH |||l| i lIIl This is the replacement shee

Date: TR NDY 0%



-.31...

-- 15. An ink jet recording apparatus according to claim 1,
wherein said slider comprises:
a first shaft rotatably supporting the first cap member; and
a second shaft offset from said first shaft in the moving
direction of said carriage and rotatably supporting the second

cap member.--
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[l
.

’ An ink jet recording apparatﬁs
comprising:
a carriage on which first and second ink jet recording heads
each having nozzle openings are mounted; and
a slider having first and second cap members which seal the
nozzle openings of che'firsc and second ink jet recording heads,
respectively, said slider bein§ supporcéd solely at a center
portion of said slider that is located between the first and
- second cap members by a sSupport member which is rotatable about a

rotation shaft elongated in a direction perpendicular to a maving-

direction of said carriage and the support member is movable in the
moving direction of said carriage, the support member being movable

also in a direction opposing the recording heads in accordance with
the movement of said slider; wherein

each of the first and second cap members is indevendentlv

and ;Qta;ahlx supparted on said slider.
2. ) An ink jet recbrding apparatus according to

claim 1, wherein the support member includes:

a coil spring which buckles when [thé] said slider is moved

to a capping pqsiticn and.generates a resilient férce in the
directioﬁ opposing the recording heads; and

a lever having an end which is swingably attached to a shaft .
of a base through a slot, the rotation shaft beiﬁg’roﬁatably

" supported by the other end of the lever.

3. . An ink jet recording apparatus according to
claim 1, wherein ([thel said slider includes engaging means for
(butting] abutting against (the] said carriage to receive a

driving force from (the] said carriage.

A
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4. An ink jet recording apparatus according to
claim 1, wherein each of the first and second cap members
includes a suction port[,] and an air release port (which is

communicated] that communicates with the air through za valve unit

(means], and the suction parts of the first and secaond cap
members are cannected to Eirsﬁ and second sucticn pumps,
respectively.

: 5. _ " An ink jet recording apparatus according to

claim 1, wherein a valve unit which closes when [the] gaid slidér

reaches a capping position is mounted on [the] said slider, and
{an] resvective air release ports of the cap members [are

communicated] gcommunicate with the air through the valve unit.

6. -~ An ink jet recoxrding apparatus
[according to claim 1, fu;ther] comprising:

a_carriage on whiéh first and second ink jet recording heads
each having noizle onenings are mounted; -

first and second cap members which seal the nozzle ovenings

of said first and second ink jet recording heads, respectivelvyv,
and

suction means for sucking the ink, [the] said suction means

being selectively driven in accoxrdance with a rotation direction

of a rotation drive source, suction ports of [the] gaid cap

members being connected to [the] said suction means.

7. ' An ink jet recording apparatus

according to claim 6, wherein [the] said suction means includes 2
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tube pump comprising:
rollers coupled with (a] the rotation drive socurce and
selectively driven, in acccrdance with {a]l the rotation direction

of the rotation drive source, to press a tube; and

a roller pressing piéce brought into contact with (the] gaid

rollers to forcibly move ({thel said rollers toward either a

center position or an outer side position with respect to the

center axis in accordance with the rotation direction.

8. An ink jet recording apparatus
according to claim 6, wherein [thel said suction.means includes a
tube pump having:

a pump chamber, a part of which is open so as to provide an
insertion port for a tube; and

a driving wheel train having a single roller cooperating

with an inner wall face of [the] said pump chamber to press the

ﬁube, [the] said driving wheel train being rotated about a shaft
portion of [the] said pumé chambex,

wherein the tube has a loop portion, the loo? portion being
formed by crossing portions of the tube to produce an a-like

shape, and the loop portion being inserted inte (the] said pump

chamber to be disposed along the inner wall face of [the] said

pump chamber

9. An ink jet recording apparatus -
according to claim 8, wherein a guide slot is formed in (thel
said driving wheel train, and the roller is transferred by the
guide slot between a tube pressurizing state and a tube

nonpressurizing state in accordance with the rotation direction.
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INK JET RECORDING APPARATUS

ABSTRACT

First and second cap members (31,32) seal nozzle openings of first and second
ink jet recording heads (7,8) and downward directed are disposed on an upper face of a
slider (30).I The slider is rotatably supported at the center portion in the longitudinal
direction by a suppérﬁng member which is rotatable about a rotation shaft (50)
elongating in a direction perpendicular to the moving direction of the carriage (1), and
which is vertically movable in accordance with the movement of the carriage. When the
carriage is moved, the slider swings about the shaft in a manner similar to a seesaw,

whereby the two cap members are sequentially fitted into the recording heads.

Figure 1,



