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- 3 MAY 2004 | Ink Jet Recording Apparatus The present invention relates to
an ink jet printer. Mreover, the printer has a plurality of ink jng 2004
recordi ng heads nmoving in the width direction of a recordi ng sheet %d
ejects ink of a plurality of colors in accordance with printing data to
print a color -image. The ink jet recording apparatus al so has the
plurality 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 sealslan ink jet recording head suitable
for such a recording apparatus. An on-demand ink jet recording apparatus
ejects ink pressurized in a plekderReqordingcAppaaatus rom a nozzle as ink
drops to a recording sheet, to record printing data on the sheet. Such an
apparatus has a problemin that a printing failure is caused by an

i ncreased viscosity due to evaporation of an ink solvent through nozzle
openi ngs, the drying of ink, adhesion of dust, introduction of air
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personal conputers allows graphic processing to be executed in a
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suitable for such a recording apparatus.

An on-demand ink jet recording apparatus ejects ink pressurized in a pressunzing
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 noizle 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




L
i mge di splayed on a screen is requested. In view of differences in ink
consunption and recording density between colors, and also the preygm iR
of discoloration during a quiescent tinme, an ink jet printer which can
conduct such a color printing is so configured that tw recordi ng heads,
i.e., a recording head for black and white printing and a recording head
for color printing are nounted on a carriage. Consequently, a capping

devi ce nmust be disposed for each of plural ink jet recording heads, and
driving nmechanisns for respectively noving the capping devices so as to
make contact with and separate fromtheyrecording heads are required. This
produces a problemin that the whole structure of the printer is
conplicated. The invention has been conducted in view of these problens. It
is an object of the invention to provide a novel - 3 MAY 2004 3 ink jet
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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 complicated.

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

the invention to provide a novel




di rection opposing the recording heads in accordance with the
the slider.

When the carriage is noved under the state where it abut

agai nst the slider, the slider swi ngs about the shaft in a nmanner si

to a seesaw so that the slider butts against
and then the other recording head. Therefore,

slider can surely be attached to the respective recordi ng heads.
Furthernore, the two cap nenbers are nmoved by noving the single slider in

t he

attachi ng and detachi ng nmechani smfor the cap nenbers can

manner interlocked with tHie novenent of the carriage, and hence
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at the Center:

Fig. 3 fironmm qucmrdimyy s ngamrbe nbesl] Mead 21 Ehgin&ﬁQph%&h%%ﬁkﬁq; Fig. 4
is a front view show ng the enbodi nent of the capping device in the
where the cappilmy dedece tut tsoolvagaichet peeplding hgadsrafhg. & i trd
di agram showi ng the state, where a sheet feed and punp notor is coupled
wi th alfiyls@tiemp; an ink jet recording apparatus comprises: a carriage

on which first and second ink jet recording heads each having
fozzle 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 acﬁordance with the
movement of the slider.

When the carriage is moved under the state where it
abuts againét 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.

state



tube punp; Fig. 7 is a diagram show ng the structure of a cross sec

the tube punp; Figs. 8 (a) and (b) are diagrans showi ng the shape of slots
formed in a driving wheel constituting a tube punp which 1is a first tube
punmp; Fig. 9 is a diagramshowing the state where a carriage is noved to a
position where recordi ng heads oppose respective cap nenbers; 5 Fig. 10 is
a di agram showi ng the state where the carriage is noved to a position
where one of the recording heads butts agai nst one of the cap nenbers;

Fig. 11 is a diagramshowi ng the state where the carriage is noved to a
position where the two recording heads butt against the two cap nenbers;
Fig. 12 is a diagram showing the state where the carriage is noved to a
suction enabl ed pasjtion;_ Fj ;. @nd, 13(b I agy, iely
showi ng the stalt%gLsg'oflO?llsrs%g%%r %%%ﬁggtﬂ%g&pé*r}ggqin tﬂ’eea(r:%sr:a IQlgcfeteat e
sheet Teeq and bUMR. POLEr o1 -ERKERICERAIG o fl 88 ih#( 3k anbckidinar e
di agranms Tespectively show hg the“states of second and fi'rst tube punps in
the case I f ‘ ' ewapderpigheds dd &
15(a) antf\g%%(%tt‘%reéozP’glgtfgngﬁgegggggﬁ\%?gpg%wb?\gégt he states of second and
first tuleaunRs in the case where the

Fig. 6 is a diagramshowi ng the structure of a |ongitudinal secti on\.i %Y E@f
n

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
fesed 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 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;



sheet feed and punp notor is stopped; Fig. 16 is a section view show h#AY 200

anot her enbodi nent of the tube punp; Figs. 17 (a) and (b) are diagrans

illustrating the operation of the tube punp of Fig. 16; Fig. 18 is 'A

chart illustrating the process in a |ow suction node; Fig. 19 is a chart

illustrating the rotation directions of a pulse notor and a punp notor in

a |l ow suction node. - 3 MAY 2004 6 The invention will be described in

detail in conjunction with illustgated enbodi ments. Fig. 1 shows

diagrammatically the vicinity of a printing mechanismof an ink jet

recordi ng apparatus to which the capping device of the invention is to be

applied. In tRég.fillres t he dbd@ranceshmictal thededFghst e tarfitage

which is supported by a guide nenber 2 and coupled with a pul se.notor 23
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parallel to a platen 5. Afirst_recording head 7 for black and white

print iegds Mdts SEEGIE T R RingMeaPB TOFPEBFor printing (Fig. 4) are

nounted on the carriage 1 in such a ma ner.tha% noz§kgtgpqgg cHe
ge

directed to aFigcor 8} ngSshéetdH29I%2P| WHIG AN | and a 2‘& or ink
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recelzgtt 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 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 a chart illustrating the process in é'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.



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 inteJtMig 2004
recording heads 7 and 8 so that black and colored dots are fornmed on the
recording 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
designates a sheet feed roller. The 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 - 3 MAY 2004 7 feed the recording sheet 6 in
synchroni zation with the printing process. In the figure, the reference
nuneral 12 designates the abovegnentioned cappi ng device which is disposed
in the noving path of the carriage 1 outside the printing region. First

and second caphgemiarenldicand 32 whigh aifJmde, & annel apddL ) mjgrial
and have a cup-1like shape are disposed on a slider 30. The slider 30 is

| ocat egop uhbi FRNGEERT PE 8LLOCKedaWehBokilenFRVEMENt Of the carriage, at
either of two positions, i.e., a capping position where the capping device

covers the facesgof 1 thendW® BGRIdMhdeadBl ¥ anlled ODcYRiER nogzlges are
opened (hereinaftter, such a face is referred to as "nozzl e openi ng

face' )priomdig NOSCRPPL 68 POShhi oAk WHererthe reapri RpSENE s o FeRst at ed
fromthe nozzl e opening faces. In the cap nenbers 31 and 32, the opening

area ishsetagiety deaccordiinckeW ibhehbeéonsizescobd pulaspect ine dhe st and

second recording heads 7 and
figure, the reierence numeral ]l 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 mounted in the
upper portions of the recording heads 7 and B, 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. 1In 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




8. The first and second cap nenbers 31 and 32 respectively have suction
ports 3la and 32a which are connected to ends of tubes 33 and 34.- 3”@’%%
constituting parts of first and second tube punps 37 and 38 which w
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 - 3 MAY 2004 8 37 conducts
a suction operation, and, when thé motor 24 is reversely rotated, only the
second tube punp 38 conducts a suction operation. n w an
enbodifret tofe rhecablong d88efi bebh seapPiFRy bikd E1OT wfﬁ% ?he f%gﬂ'%ﬂg
reference nuneral 30 designates the slider which is dlsposed in such a
mannerpadwfss t he first and second cap nenbers 31 and 32 are sw ngabl e about

shafts 31c and 32c in agreenent w th the distance 4 Wy,
recor di ng headd! Thend IBYRNEE S IEFEEE A eﬁ‘ll blle} tﬁe d i'gur es. t he

reference nunerals 41 and 42 designate first nq1gghg%dy s each
of WwhiaP G SRR t RPRULDI %ce]gc Athre %ﬁdspp%g%@lln the bot ﬁﬁg;ledes of
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piece%égéafeggﬁa%%%géfgn§?ng§r§% QM;%Hmé%@nﬁﬁdﬂ)of an elastic
m;terial 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 twe recording heads 7 and 8 on which nozzles are opened
(hereinafter, such a face 1s referred to as "nozzle opening
face"), and a noncapping position where the capping device is
seéarated 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 through a wheel
train 40.to conduct a suction operation. More specifically,

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



that, when the carriage 1 is set at a predeterm ned position, they Zfﬁﬁsﬁ
the recording heads 7 and 8, respectively. At one end portion of thi AY" 2004
slider 30 (the right end portion in the figure), fornmed is a flagpiece 45
whi ch butts against a projection 44 protruding fromthe | ower end of the
carriage 1 when the carriage 1 is located at the position where the first
and second cap nenbers 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 separate8 froma guide nenber 47 fixed to a base. - 3
MAY 2004 The guide menber 47 conprises a projection 47a which prﬁvents t he
sli der 330 dongR®REs ng SIUPHED HFPEr2hh@na Snght TRER A% W thbafing et ween
two positions. Usually, the slider 1 is | ocated at on; f thgueggitions SO
as to Wevess&lat 2 bad t henlrovidle eRBSOBE (HEPS cBYPH geo he3d and 8 by a
given distance. In a capping period, the slider 1 is |located at the other
posi t i 68 Sk& e AFE &P renbers 31 and 32 are nade resiliently contact with

t he recordi ng heads %83.1%5'@?*?23%{ ite ??%Cglfallnf%nr%atoifngl_hienagf@er_ d A bed

per pendi cul ar £395t'h e carriage I is disposed at the
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pper en a coil spring 56 Ich 1s slightly buckling toward the

nonpri pLing ;569 QR4 Se@bhACh8P hembers 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. In 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 ﬁeads.‘ 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.
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the slider 30. The |ower end of the coil spring 56 is fixed to the base
53, and inclined toward the printing region. According to this -3 MAY 2004
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 |owest end of the slant face 47b of the guide nenber 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 fromthe respective cap nenbers 31
and 32. - 3 MAY 2004 10 The slider 30 has a valve unit 60 disposed at a
position in the side of a case 64. - The valve unit 60 is comunicated with
air release ports 31b and 32b formed in the respective cap nenbers 31 and
32. An operation rod 62 protrudes fromthe valve unit 60. When the slider
30 is noved to The gapgengquuzididh antptheesper gid®jecnibr624 bat ¥siagai nst
the case 61, the operation rod 62 is pressed toward the printing region so
t hat thepéﬁ'eﬂéﬁeé%% pbider 331G farrm 3% g 6 Lidpssk @ 4. tanel wabyentnfacso.

Fi gs. %2 and 7 shows an enbodi nent of the above-nentioned punp units . A
driving *ée? ?%%‘Fl%%eb%h‘éee’bm PPt B coWsived 1y + HEehs 1dHest Lfeed and
punp not or t hyou h a eel train 70. The punp, tubes 33 and 34 t hrough
which th O%%beﬂeﬁbe? et SQO%Jr'él‘BBﬁniuﬂl%%t"e‘al WP ROB2RASEE CFOR Tk 14

are coveyed by, cover . cases. éang4hea§§p?céﬁgeéyby 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 sufficieﬁt for separating the recording heads 7 and 8

from the respective cap members 31 and 32.



so that the outer side of each tube is formed into a substantially
circul ar shape. Each of the punp tubes 33 and 34 can be resilientt§MAY 2004
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 of rotation 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 above-nentioned guide slots 90 which are forned
in the driving wheels supporting the rollers 85 and 86. The guide slots 90
- 3 MAY 2094 11 are forned as ats each of which elongates in such a
manner that the distance bet ween t he slot and the center of the
respective drivi wh ' adual | ed When e sheet feed and
punp notor 24 |§Q%%ve %er rg@ ér ? Yt §%£f9§5§§éQ% the d
rollers d . al0 res ectlve slot 90 to rd t he oufer,
peri phelpééé ach%sr{rg}é/lﬁséczl t%l&gl Fe & 88°Fo 50 r ot aﬁeed Fe Hk nga
pr 5| naloef@IcATedtu it N 4 o) 22, bagL ey 0eagral 2%9 2 5yat ijon for ce.
h? Re TS 18 TAfe

When the notor 24 is forward rotated {arrow sha
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so that the punp operation is extingulshe The se e punp 3
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37. Specifically, when the notor 24 is reversely rotated, therollers 86
are 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 releoase ports 31b and 32b are
closed by the valve unit 60.
Figs. 5, & 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,
s0 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 B5 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(d) and 8(b) show an embodiment of the
above-mentioned guide slots 90 which are formed in the driving

wheels supporting the rollers 85 and 86. The guide slots 90

o




noved toward the center so that the punp operation is extinguished, and,
when the notor 24 is forward rotated, the rollers 86 are noved towdMaY t2bd
outer periphery so as to be rotated while nmaking 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 by swtching the
rotation direction of the notor 24. In the figure, the reference nuneral
92 designates a 'roller pressinglgiece which is made of an elastic

mat eri al 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 fareedbymeaved o g tdech eSpechivR =13nHA¥ 2004, 12,c8! 8t §afRetO the
position corresponding to the rotation direction of the notor. The roller

pressi ngthaecec9? Hastanhceadvanvage frore absokbidnd a thrapcspuagd Wienchle
roller is separated fromthe tube. Figs. 16 and 17 show anot her enbodi nment
of the umbopecnenei dnédipgnpheailtssligratinalhe thgnged,. oRhgnt bre psiPetruni t
whi ch communi cates with one of the cap nenbers is shown. As shown in the
figures, {gepasndofpump upeter it bent revelrselyl argres tedi yerobwecurvat the so
as to be forned into an [err]-like shape. The |oop portion is inserted
into a cORRFtEadea1 Pt Wie| 8olherer 8Ssiake prPYedng long pdussckespeouLhea

t ube inseLtion hol e 1%0, in such a manner that the resilience of the tube

causes thePtoop?pbPYRoA tBenBREeEnEeCdPRefI-| e ThirmisAP SR Drih@anEollers

85 to be rotated while making pressingly contact with the tube
33, thereby generating a suction force. When the motor 24 is
forward rotated (arrow B), the shafts B5a 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 is
extinguished, and, when the motor 24 is forwa:d rotated, the
rollers B6 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




i nner wall face 11la of a punp chanber 120. The tube 67 is resiliently
pressed by a roller 116 which is. novably loosely fitted into a gui-deys! g
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
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 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. - 3 MAY 2094 13 Wien a poyer exerted by a driving notor which is

not shown is transmtted to the tube punp through the driving wheel train
arrow in Fig.

114 so thajid tdpe i in the directipon of an .
17(a), thi . nﬁe%dr)\t “?;Tslé’s?st %g\%%dﬁ" 1E8F TSP RAEI LD 1 -7 19%° t oF e iRved
wher. eb e roller

al ong the qyueder idtod lont onged -t he ut_er, ,peri pher t
116 is rotated while making -pfess?ﬁ%lfotﬁﬁgi r%@%ﬁ“?hglfﬁ%egg7ﬁﬁ§ ar

gener at e advacitage fforCeabdWeRihhe Punp s | ed, hanth direcL'on 9, an
arrow shown in Fig. 17(b), the shaft e gggﬁgyedwbg\?/argh?her% I£r Ytand
the rol | esepeGaitedsenaimte foupa.t he tube 67 so that the punp function is
extinguished. In the tube punp, the tube punp has the configuration in
which the roller Figsnakes peedsi ngl ysh6ant agbtRbSO WhnbBaRMONg (673 ,and
67b of the tube 67 in the
above-mentioned pump units 13. 1In 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 intoc an a-like
shape. The loop portien 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 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 1s prevented from
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.



crossing portions, and therefore a continuous punping operation can be
conducted by the sole roller. In this enbodinent, the snap sound whitthile
made when the roller is separated fromthe tube can be reduced in |evel by

a nois reducation effect achieved by the tube arranged al ong the inner
wal | face Illa of the punp chanmber 120. Since a part of a tube is | ooped
so as to forman a-like shape with a small curvature, a tube can be

r out ed

smal | -si zed. tube punp. This enablles a tube of a relatively
to be used, and both suction and di scharge tubes

wi thout requiring a large curvature even in the case of a

| ar ge di aneter
to be linearly el ongated.

A friction forceilganes apedent exhetedr dysiangd poritongoEan shiehy 15 Rt t he
tube frombeing fed out by tube pressing neans. - 3 NMAY 2004 14 Th
punp i n sthiverre dfso dicaersmiits egoGpl BHewr vhe aP¢HP et eI It 951 ot i

as to symetrically operate in the sanme manner as the foregojn

enbodi miFeinatl 18138 shathsher buRe BRTRhAT t™QY% t hR ouyh %%’%‘n’e%‘?i‘ffg Aenber

whi ch i

s not shown. This enables the single dri VHS% ?slg%ljfgel%gas?e# et(hté
e n the

drive ca&FFovy iMednd td7é8dutPiEURPYBAS ReRE S EhRie

t fi d d i b b i i beg. '
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Irection o

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. 1In the tube pump, the tube pump
has the configuratjion 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 llla 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.

t ube
SO

vel y
n

are
| ever

an arrow 101 about a shaft
-pressingly contact with the tube 67 to generate a suction



di sposed at the lower portion of the carriage 1 is nmade contact wth a
slant face 103 to be rotated. This rotation causes a slide gear 103?&92@&
noved agai nst the resilience of a spring 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 recording head 7 engages with the second guide 42

di sposed on the slider 30. Wien 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 with the gf{ond gui de 42, whereby the slider 30 is
aligned so as to take a posture cortesponding to the carriage |I. Wen the
carriage | is fuoreheubaopasipupfetnthesbstiahenct e poeppaed o thi ace ude

di sposed at the front end of the carriage 1 butts against the - 3 MAY 2004
15 fl agpuepewhbcdf iheosfideredOsoresutsdi sigmmackhab liheoberatcand tsecond
cap nenbers 31 and 32 of the slider 30 oppose the respective first and
second reaoedimygnhendsas/ ahé 8fofegbéngcaembagéménwi t ha beilngdsepdr at bd
therefrom by the fixed gap g, and at: positions where the cap nenbers can
accommodBPEaERen sogddctlive throvahng Mmamedr brgl 8embpen Wighcaisiage | is
further npved under this state the carriage 1 applies a force to the
fI agpi ec&'2%Nof - TR&S §NPRARS3EhGI §1N9d SpIGjideNDF AL SR tPeSeheFrayely, and
t he Ievgr.§2 which is subjected to the urging force of the coil spring 56
that is SFtgRt F9PBUBRI PRE AL TPt SOOPANET SIS i n the
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, whereby the slider 30 is aligned so as to take

a4 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




noving direction of the carriage | applies a resistance force to the
slider 30. Therefore, the slider 30 inclines forward so that a for-@eMAYs2004

exerted to lift up. the rear end of the slider 30 as indicted by an arrow
Din Fig. 10. As aresult, the rear portion of the slider 30 is lifted up
while the shaft 50 functions as the rotation fulcrum 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 against the second
recording head 8. At this tine, since the cap nenber 32 is attached to the
slider 30 in. a slightly sw ngable manner and the slider 30 is swi ngably
attached to the base 53 through the | ever 52, the cap nenber 32 is lifted
up whi f&28BERGeghPded byethbidecond, recauding haadndcandet heRshubhS

agai nst _the second recording 3 MAY 1004 16 head 8 at a position where the
cap netber Carafearerherfeatl @Rtlg.320pf Wiea tshadearr jagededse f Rther
noved Eomard the case 61, the coil spring 56 becones inpossible to resist
the forcer-eke¥ted Byt HitaFrragde Eecont breyi heatls buckhe €0 dhathehe

slider js Lifted up (as indicated by an arrow E in Fig. 11). This
causesc% %‘{%%Pft‘l{ o‘ﬁlf# ?%é“gl FEBRr3GSdn e efingen dfy thiee Ehsedtgapeglifted
the second cap nenber 32 is

up as Jdq i geWy jntaining the state where
fitted int ot'wglsg'grc%;n r‘é%%?%i FGS hedR Sempens tFRenr aswommdsiat e hiehé | r st

cap MeEsie 3l Vs géeafﬁhnénﬁgaépeyfgkatafecordi“9 head 7. Since the slider
30 swi ngs )
When the carriage 1 is further moved under this state,

the carriage 1 applies a force te 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 the
printing region) first butts against the second recording he;d
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



with respect to the base 53 and the first and second cap nenbers 31 and 32
are sonmewhat swingable with respect to the slider 30 and conflgurjemybmg@n
el astic nenber, naturally, the cap nenbers 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). Wen the carriage 1 is further
noved in this way, the slider 30 is horizontally noved toward the case 61
while the wupper face of the slider is restricted by the recordi ng heads 7
and 8. Then, the operation rod 6% protruding fromthe front end of the
slider 30 butts against the case 61 to be pressed in the direction of an

arrow K in g, % gﬁa‘"ilggsﬁr lselat g th %rgek}ﬁle%a%%rp%é§l 3iheandad2b of

t he cap nenbers omthe —"air- Y 1004 17 Under this state,
since the Coily spring 56 largely buckles, the slider 30 is |ifted up by
t he reérllent force of the coil spring 56. Consequently, the cap nenbers

31 and 32 W&k%he%S'tlrreerttéﬂn%B act ; Wi Elriher’ aevdl Nngobiepdstfeandsé to
surely seal them (Fig. . Under the state where the cap nenbers 31 and 32

nmake %QSIEh%aniﬂN%? (%?\@6fbédﬁhééﬂxmgbgghmﬁadso7ra9d58 abe descei bed
above, the sheet feed and punp notor 24 is coupled wth the driving wheel

72 of thertede punthd7chbyribgel everantddbegiientohdunkle 94 tkatevbesel y

rot at ed, therefore, rhe first tobe punp 37, and the second tube punp 38

connectaddeledét bs lifted up (as indicated by an arrow E in Fig. .
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 31 and 32 are somewhat swingable with respect to the
slider 30 and configured by an elastic member, néturally, 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 3lb and 32b of the cap members 31 and 32 from the

air.




t hrough the connecting nenber 76 are rotated. The rotation of the driving
wheel 72 in the direction indicated by an arrow F in Fig. 13 causgspt hs
rollers 85 to be guided by the slots 90 and noved toward the outer

peri phery so as to nake resiliently contact with the tube 33, and hence
the first tube punp 37 starts the suction operation (Fig. 13(a)). On the
ot her hand, in the second tube punp 38, the rollers 86 are noved toward
the center by the rotation of the driving wheel in the direction indicated
by an arrow G and rotated in a supstantially idling manner at positions
where the rollers do not resilientTy press the tube 34 (Fig. 13(b)) .
Therefore, only the first cap nenber 31 is subjected to a suction force so
that the first Unster dthgshesth e suskscknkehe | Bloigj egpednd r om therdd rst
recording head 7 into the cap nenber 3 MAY 2004 18 31 is discharged through
the tubA8l8ht Fhthes adee POkisahkfddd Whebyt hed nlessiuctdmon Rfrddhefirst
recordi ng head 7 conducted as described above is conpleted, the notor 24
is forE Gt ARHRD Bhat, ConseRaessdond thibecapnped8erthal diridvidyy wheel
for the punp is rotated in the direction indicated by an arrow H, whereby
t he roﬂ%%%s5ﬁ?%ﬂ%§?ﬁﬁ%ﬁF°TBﬁﬁFdW%ﬁB Sheerresiqrd g nhkedsedi kindntl yocont act

with the tybe _3 Fig. 14(a))..In the first tube punp 37, the driving
wheel t;iué‘.‘:"lrigt as'teeaé i(tr}fErt’q‘he(JFd“ic-’r'ec]t:lJ bn indicated by an arrow J in Fig. 14(b)

and the r0||er%n§§raQ%é“§%%%é(h égétggecgggﬂﬁéﬁggfstgl 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 57 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, aéd
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




be | ocated at positions where they do not resiliently press the tube 33
suck ink frdmAY HEM

(Fig. 14(b)). This causes the second cap nenber 32 to
recording head B. Ink ejected into the second cap menber 32 is discharged

t hrough the tube 34 into the waste ink tank 14. Only one of the recording
heads 7 and 8 fromwhich one ink is to be sucked can be subjected to ink
suction by 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 being subjected to ink suction. Mreover, it is
possible to use a notor of a smal$¥ rating producing a torque which is
scarcely sufficient for driving only one punp. Wen the suction operation

i s conplietied,d tden Led Y, 2 ar e I ot ted by about 60 to 150
deg. in a - 3 MAY 2004 gqﬁﬁbglrggglggg%hééh oS op%€§|V€5¥8 $@éti on
force ganerating direction of the punp that is finally operated (in the

enbodi nent, the second tube punp 38). By the tube 33 and the roller

pressi ng pleceWBan iTHeeSPRRT IV tQforf Ner PRSI | £F f r.aol | 5_of the
first punp 37 when the rotation aﬁble s 150 93959 rg@ﬁégsngth ‘glfers 85
are preoeduetefr am nbws ngi BE¥Er abovieol | 1 cehﬁié'u'&& p'@ﬁ@ %%:BQ ;ﬁf' lLently

press the tube 33. Wen the rotation angle’'is mor e, t he® shape

of thefO5Yard g tahaskssbhethot) eis 86h<¥\ﬁ"lls%|%chﬁ§ li:%b' Iﬁmgy 3R essed
driving wheel for the pump is rotated in the direction
indicated by an arrow H, whereby the rollers 86 are moved
toward the cuter side to make resiliently contact with the tube
34 (Fig. 1l4(a)). In‘the first tube pump 37, the driving wheel
is rotated in the direction indicated by an arrow J in Fig.
l14(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 cab_member 32 to
suck ink from the recording head 8. Ink ejected into the
second cap member 32 is discharged throughlthe tube 34 into the
waste ink tank 14. .

Only one of tbe 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 pumé-
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 smail
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




the tube 34 of the second punp 38, to be noved to positions wherd Mieilido
not resiliently press the tube 34. As a result, the first and second tube
punps 37 and 38 enter the stop state at positions where the rollers 85 and
8 o not resiliently press the respective tubes 34 and 35 (Figs. 15(a)

an® 15(b)). This enables the first and second cap nenber 31 and 32 to be
comuni cated with the air through the respective tubes 34 and 35 which
constitute the punps, so that a printing failure of the recording heads
which may be caused by variation i atnospheric pressure due to change in
tenperature is prevented fromoccurring. Furthernore, the tubes are

pr event M., be) crysh lLong tinme by the rollers 85 and 86.
Wien a fgféégﬂg? g%gggtﬁ%isggggggﬁgléfbgjﬁﬁdsﬂﬁgfﬁﬁ: T CHaP&NED2he Brint ed
exi sts,diphec r S dis, tr e to_an..inactive state and.this state

i s naiH?ainegP@ﬁnaignf?ggtFﬁﬂﬁénk%?%e gfinffﬂ§?§¥ t gPH&ES Sﬂti a8d, Ffe

carri agemHod Smé®y edeh8 t88ondl 8651 BOMAS e ar i U4+ 12. .S nce the
first and 3 MAY 2004 20 secgnd cap Eem e?§n31 gﬁgwggadgég%i%%e%P?n %ethe

recor dirmgl 1dwegske s gl Biedd® 5| iidere 30401 {OV5 tHige "L%@%g%nq# h“—aﬁ der 30

carriage 1 to be noved in the direction of the arrow e S

i's moverb e sty idiet e sanhuimie I ARG 11k 4o Hideaslidels SPs%eaches
the | owest area of the slant face 47b of the guide nenber 47 (Fig. 9), the

sli der @ PwrlgeAs bythderolbaid 8prang béelenbed Fweimthodih

horizontal. This produces the gap g between the recording heads 7 and 8

and th&©oller 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 second tube pumps 37 and 38 enter the Stop state
at positions where the rollers B5 and B6 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 wvariation 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 B6. -

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. In 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




slider 30 so that the carriage can freely be noved in the main

scanni ng

direction. Consequently, the recording heads are noved as they aré MV 2iie
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 nenber 47, and hence the
slider <can stand still at a predeterm ned position. A suction operation
ot her than the above-described suction operation will be described. This

suction operation is very effect2®e nmethod of precisely contro

I1ing an

amount of the ink to be sucked (low suction node) . This operation wll

described in detail with reference to Figs. 18 and 19. Althoug

h the

f ol | owkRgOndes@d préeohers dilr evtdd3dnlare of f heedperratd onheomdactddngn t he

first recording head, the operation on the second recording head can be

be

conduch®ddfn % hendarfe nahRerslidennt3lol fetlanscitlies moveshown cbnthel s t he

pul se notor so that it forward rotates, whereby the recording head 7 - 3
MAY 2008553398 slnbPefet BOVRE dappintg Poactomn fef the eapprng-deVhee 12
reversely

which is located jn the nonprinting region. The pulse notor is
rot at eﬁh%tsf’r aJQOIEt I‘fﬁ’t"etcﬁ

&5 BesChiiEhek®ve 29d FHPe8TYIRFFEAG Hbsition

d the,f th di ng_head i i ped b ' whi ch i t sh
(stop 5 BRTtider $E 20T aRnotntoLoNs by FRERNGLr EOFORLOPE! APES BStho

Gapi ng, AV & & f8d GhehBE 4 P! PB; BT O§§SSLnLNE) PYLEC 1Bt 9" LS eliOk

"soil spring 56 to be lowered, and becomes horizontal.

yoLfe

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 1in 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 suction operation is very effective methed 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 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 1s not shown controls the pulse

motor so that it forward rotates, whereby the recording head 7




rotated slightly at tine b so that the recording head 7 is noved tq the
noncappi ng position which i s | ocated between the capping and wi pi ng MAY 2004
positions, and the cap nenber is set to be a noncapping state (step c).
Under this state, the punp notor 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 fromthe tube nonpressurizing state to the
tube pressurizing state, and the state where ink suction is enabled is
established (step d). Thereafter, the pulse notor 23 is again forward
rotated at time c, and the recording head 7 is noved to the capping
position (step e). Under this sté e, the punp notor 24 is rotated in a

predetg mﬁ&%mu{@eqmgf éalﬂ.ﬁ;*sﬁ?s?%w?“éhe £ Vi g C%g,glngndémk@ farns

requireée r introducing f k into e nozzles, with using the ink

sucti opnepRbl 8d) S¢ 2L & ath Wi g ieNGhg A i verner gadudlee mosogener at ed
in the tube so that fresh ink is introéLce into the nozzles, thereby

renmovi peveekadgi M datled depripe a IMMatD08h @2 rekblreli righilseddhk? sust i on
operation, the pulse notor 23 is reversely rotated at tinme d, and the
recor dnpgebeadwipiing pekitied aad heendrecappihgippsiecondisgepegy. iender
this state, the punp notor 24 is reversely rotated so that ink and air in
the tubepdd awe adivsighar geldicht dst e tweahtaen nkstapka(st ept g . wIPeR, 1fhe punp
motor 24 is slightly rotated at tine e, i i

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 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 therdriving

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).




and the rollers are transferred fromthe tube pressurizing state to the
t ube nonpressurizing state, or returned to a punp release state (step i).
Thereafter, the recording head 7 is then noved at tinme f to the.pgﬁmihmg
region (step j). As aresult of the steps described above, the
regeneration of the first recording head 7 is conpleted. Wen the second
recording head is then to be regenerated, the regeneration can be
conducted in the sanme manner with rotating the punp notor 24 in an
opposite direction. In the steps gf, regenerating the first or second
recordi ng head, naturally, the suction step is not conducted on a head

whi ch i t ] : t th ' '
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descri bedrahonel the wAPPhBEcapPshhi P desi gRatas b sgit.e WIREEra f1HGOT di ng
head and a cap are in close contaCt with each other. "The noncappi ng

posi ti omtaleVAYh2l bl mesdON2d ebs ar st @k SeMpere thited eeordiatg ihgadand the
cap are separated fromeach other. In the enbodinent, a cap is provided
with a wadlrvén nbehanben 8 hapeighi sthatgédeicep cre weteetinvelvate (step
comuni cated or not conmunicated with the air. The sane states as the
cappi nghand noncappi ng positions of the above-nentioned

) 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 ;tate where a recording head and a cap

are in close contact with each other. The noncapping position



enbodi nents can be attained by the valve nechanism The sane operations as
t hose of the above-nentioned enbodi nents can be realized under a state
where the cap butts against the recording head. in this case, the a4
position is attained by interrupting with the air and the non-capi ning
position is attained by conmnicating wwth 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 ofzrecording heads are directed upward or

hori zontally, the sane effects can be attained by disposing caps so as to

corres&@@ﬂbﬁ@né@eaa%E%Q@Bmmﬁr@fcﬁ@erEEBQBngghégﬁ“jn@réhgrﬁgié%b ure

wherein the caps oppose the nozzl e opening ces. Althou odi nent s

i n whigépd Fetéd\verdhOBaks odRekied to a color printer have been descri bed,
it is a mtter of course that the sane effects can be attai ned even when

the inventiord sthpplemisbd Dménd) i Bt efap Ni¥hi §RodY@edNkiijt8l ar aGONE NQ
heads ej ecting drops of ink of the sane color are nounted on one carriage
so as nexcharprovehidragreedridiinghdensp toan -sed AL 204 B4 cAmnles@aderd above,
according to the invention, the apparatus includes a carriage on which
first Shdn@eceemmumd Jagted eedthli mgehenids. havithyg nemzl & wpand ngs ahe
nmounted, and a slider having first and second cap nenbers which seal the
nozzl €aRRBRAIhgRt (MANCEPPENT arpbskebPms i nkf| ethepeceobdivrgmeaadened
respectively. The slider is supported at the center portion in a
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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 colorlp;inter 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.




rotation shaft elongating in a direction perpendicular to the nmoving
direction of the carriage and which is novable in the noving direction of
the carriage. The support nenber is novable also in a direction oppHaf al§
the recording heads in accordance with the novenent of the slider. Wen
the carriage is noved under the state where the carriage butts against the
slider, therefore, the slider swi ngs about the shaft in a manner simlar
to a seesaw to butt agai nst one of the recording heads, and then butts

agai nst the other recording head. Therefore, the two cap nenbers on the
single slider can surely be attached to the respective recordi ng heads.
Furthernore, the two cap nenbers are noved by noving the single slider in
the manner interlocked with the noveng4t of the carriage, and hence the
attachi ng and detachi ng nmechanismfor the cap nenbers can be sinplified in
structure. The aforegoing description has been given by way of exanple only
and it wll 2. reC|ated by a person skilled in the art that

nodi fi cation c‘!fﬁg vASCRARSIAE tabipdnyantign§ therappamtuscinpldos a carriage esent

oper at | 8 wHEEANT iy 3004 5 15 arRicing D BRI 000 Sperinin e ?yfu‘%%"gnd a
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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 6nly and it will be

appreciated by 2 person skilled in the art that modifications can be made without

departing from the scope of the present invention.




(c) transferring the recording head to a suction position after said
rotating of the punp in the first direction, to set an ink suction] ¥d8agiléed
state; and (d) rotating the punp in the first direction by an anount
required for regenerating the recording head, using the ink suction
enabl ed state as a reference, to suck ink in the recording head. 2. A tube
punp for an ink jet recording apparatus conprising: a driving wheel
coupled with a rotation drive source_ ggd_selectively driven, in accordance
with a rotation direction of the drive source, in a forward direction or
in a revers&l@iPection, wherein said driving wheel conprises at |east two
slots, each of said slots extending symmetrically to one another with
respect to a radial center of said driving wheel froma LadiaILgkinqgrnDst
end of the stot td Bethog fRY BOHLTNIBE 2 A WYY OBGF 8F s e oF*tHe sl ot ;
at | east tworddddamhg spphtadlsy naivied 4 orsirdifdgi vead wWingeb pympreans of
roller shafts extending froma radi?i ceaﬁer of each s ig roII%% ﬁ@%o a
respective oHEIPAe? EPRE SPhAIT8I T 158 1pPEsRY Hy PitedBPEr FATYST TS
contact wtha tdgignpihal ket Son Whigiee pamps sbliryr essktgbpé eice tivor desedthionsol | er

(a) placing the recording head in a nonsuction position;

(b} rotating the pump in a first direction to press the
roller against the tube and to roll the roller over the tube
in the first direction when the head is in said nonsuction
position;

(c}) transferring the recording head to a suction positien
after said rotating of the pump in the first difection, to set

an ink suction enabled state; and

{d) rotating the pump in the first direction by an amount
required for regenerating the recording head, using the ink
suction enabled state as a reference, to suck ink in the

recording head.

2. A tube pump for an ink Jjet recording apparatus
comprising: A

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

wherein said driving wheel comprises at least 1wo
slots, each of said slots extending symmetrically to one

another with respect to a radial center of said driving

wheel from a radially innermost end of the slot to a




said -rollers into the radially outernost end .of. the slots, to therﬁPy
press a tube of said tube punp, when said drive wheel- rotates i hMhd
reverse direction, and wherein said pressing piece forces the roller shafts
of said rollers into the radially innernost end of the slots, to thereby
exert substantially no pressing force on the tube, when said drive wheel
rotates in the forward direction. 3.2 tube punp for an ink jet recording
apparatus, conprising: a punp chanber, a part of which is open so as to
provide an insertion port for a tube; and a driving wheel train having a

single r0|%§§k?f€ﬂ Hh@%t 2% ipRersiwgl.l face of the punp chamber to

press the r Vi ng eel""train beiflg rotated about a shaft
portion of thet plepsehamveerrolber i lsl'mfe:aﬂulbe fimgedh koopadist t dvhvet he | oop

portion being forned by cross ns of t tub to pr c an

a-li ke shapReshnbymear oprEPhagﬁ qﬁ} I%ﬁﬁ% Wgnt g N He %9& g%hanber to
be di sposeged®Pdot heabhNgsidekblliage il Ehergupaetih@nhare ehdtnderein a
guide slot is formed in the driving wheel train, and the roller is

transferre®t®hst ddui de slot between a tube pressurizing state and a tube
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rollers,

wherein said preésing piece forces the roller shafts of

' said rollers .into the radially outermiost end of the slots,
to thereby press a tube of said tube pump, when said drive

wheel rotates in the reverse direction, and

wherein said pressing piece forces the roller shafts of
said rollers into thé radially innermost end of the slots,
to thereby exert substantially no pressing force on the
tube, when said drive wheel rotates in the forward

direction.

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

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
cooperaﬁing 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
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 guide slot is formed in the driving wheel

train, and the roller is transferred by the guide slot

between a tube pressurizing state and a tube




4. The nmethod according to claim1, wherein: the recording head
additionally has a cap for covering the recording head, to shield_%Bﬁ,gﬁ?d
fromthe anbient air; -.he nonsuction state corresponds to a nonca n
position in which the cap -is not .covering the recording head;. and the
suction state corresponds to a capping postion in which the cap covers the
recordi ng head. 5. The nethod accor«dizig 4o claim1, further conprising the
steps of: (e) placing the recording head in said nonsuction position after
the said step (d); and (f) rotating the punp in the first direction to

remove ink ﬁ&i?fé‘éélﬂ:iiﬂﬁdmswé@ afheradd@rsfick sWeRn (&) Foraihiorret hod

according to claim1, further conprising the step of: (e) rotating the
punp in a dorertien rattihen duivdng Wheggpssraa-to the first direction after
said step (d). 7. The nethod according to claim®6, wherein rotating the
punp in said step (e) substantially reduces pressure exerted fromthe
rol |l er agad nst The netiod @ccbredingt hodcaadnr dinghévettai m 5, further
conprisin the step of: - 3 MAY 2004 - 8 .
P g'the recording head additfonallyzhas a cap for covering the
recording head, to shield the head from the ambient air;
~he nonsuction state corresponds to a noncapping
position .in which the cap 'is not -covering the xecording
head; and
the suction state corresponds to:a capping postion in

which the cap covers the recording head.

5. The method accbrding to claim 1, further comprising
the steps of:
(e) placing the recording head in said nonsuction
position after the said step (d); and
(f) rotating the pump in the first diréction to

remove ink remaining in the tube after the said step

(e)-

6. The method according to claim 1, further comprising
the step of:
(e) rotating the pump in a second direction which
is opposite to the first direction after said step

(d)-

7. The method according to claim 6, wherein rotating the
pump in said step (e) substantially reduces pressure

exerted from the roller against the tube.

8. The method according to claim 5, further comprising

the stép of:




(g) rotating the punp in a second direction which is opposite to the first
.direction after said step (f), wherein rotating the punp in said st@mar g,
substantially reduces pressure exerted fromthe roller against the tube.

9. An ink jet recording apparatus conprising: a carriage on which first and
second ink jet recording heads each having nozzl e openi ngs are nounted,
first and second cap nenbers which se&l& the nozzle openings of said first
and second ink jet recording heads, respectively, and a suction device

whi ch sucks the ink, said suction device being selectively driven in

accordance with &y ot 3%6195\:11@ gl icRimPfird 4 odaddod it ismurwieicisuction
ports of said cdp nenbers béing connécted to said suction device, wherein

sai d suction devisceopprpitiescte thd | f3rstuBdrpeRpoBomfdeted S sAFEPfir st
cap nenber; and secpnd tube pu co t 0 i .e£0 ap nber,
wherein said fiﬂgﬁ'anﬂ gﬁ%bﬂdIpﬁgggagnggﬁ%rggﬂ&?vzﬁ ﬁﬂégﬁcggggncgaﬁﬁth sai d
rotation directigubgﬂaﬁﬁﬂailyotaéﬁﬂaedriyﬁessaneceexachedhair@wjdtﬁerst t ube
punp sucks ink fromsaid first ink jet recording head via said first cap
nmenber when saif®lAGXatdoRirditi $B€sbBPEe is rotated in a first direction and
wherein said second tube punp sucks ink fromsaid second ink jet recording
head via said second cap nenber when said rotation drive source is rotated

in a second. dir@gtifR.jet recording apparatus 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

a suction device which sucks the ink, said suction device
being selectively driven in accordance with a rotation
direction of a rotation drive source, suction ports of said
cap members being connected to said suction device, wherein
said suction device comprises:

a first tube pump connected to said first cap member; and

a second tube pump connected to said second cap member,

wherein said first and second tube pumps are driven in
accordance with said rotation direction of said rotation drive
source such that said first tube pump sucks ink from said
first ink jet recording head via said first cap member when
said rotation drive source is rotated in a first direction and
wherein said second tube pump sucks ink from said second ink
jet recording head via said second cap member when said

rotation drive source is rotated in a second direction.




