13 COct ober 2006 -1- DESCRI PTION LI QUI D DI SCHARGE HEAD, CLEANI NG METHOD

- THERECF, AND LI QUID DI SCHARGE APPARATUS Techni cal Field The present
invention relates to a liquid discharge head for dischar giigetdtesruod such
as ink for formng images on a recording mediumfromliquid discharge

hol es such as ink discharge holes. The present invention also relates to
a nethod for cleaning for the liquid discharge head and to a Iliquid

di scharge apparatus. Background Art An inkjet printer is an exanple of a

| i quid di scharge apparatus equipped™wth a |iquid discharge head having a
l'iquid di scharge surface with rows of liquid discharge holes for

di scharging liquid droplets. Inkjet printers are wwdely wused for reasons
such as | ow operating cost, col ®ESGRIBTEAN | mages, and the conpact size of
t he apparatuses. A typical inkjet printer records inmages by discharging

m nute 2Rt BESGHIRGE JHEAR nURIEANWR G MEHKIRY SHEREQF f gz .I@BH an i nk

di scharge surface on a print _head. Wien printing is not perfornmed for a

| ong period of tine and inkDﬁ§CH55GEdﬁ§€RBA§€8 fromthe ink discharge holes
of the print head, the ink attached around the ink discharge holes on the
ink 13 Cctober 2006

Technical Field

The present invention relates to a ligquid discharge
head for discharging liquid such as ink for forming images
on a recording medium from liquid discharge holes such as
ink discharge holes. The present invention alsc relates to
a method for cleaning for the liquid discharge head and to a

liquid discharge apparatus.

Background Art
An inkjet printer is an example of a liquid discharge
- apparatus equipped with a liquid discharge head having a
liquid discharge surface with rows of liquid discharge holes
for discharging liquid droplets. 1Inkjet printers are widely
used for reasons such as low operating cost, color printed
images, and the compact size of the apparatuses.

A typical inkjet printer records images by discharging
minute amounts of ink from minute ink discharge holes formed
on an ink discharge surface on a print head. When printing
is not performed for a long period of time and ink is not
discharged from the ink discharge holes of the print head,

the iqk attached around the ink discharge holes on the ink




- 2 discharge surface fromthe previous printing operation may vaporize
and dry, causing the ink to thicken or to solidify. As a result, a nornmal
i nk-di scharge operation may beconme difficult. Thus, for kKiduobenipet
printers, a noderately firm rubber blade is pressed against the ink

di scharge surface of the print head and slid along the ink discharge
surface. In this way, the thickened and solidified ink attached to the

i nk discharge surface is wiped off tg clean the print head. Related to
this, technology for inproving the effectiveness of wping by rotating a
plurality of blades attached on a rotation axis is disclosed in Japanese
Unexam ned Patent Application Publication No. 57-34969. In Japanese
UnexanidisdhRagents usgpldec dtricon thgbipireatioos phMdnti6glop8éétribechngl ogy for
renoving ink and dust fromink discharge holes by suction using a suction
punp i ya@ic¥dizesead dry,sgehiskagwiheedhioltegyhigkenderatel golidatrubber

bl ade i s pressed against the ink discharge surface of the print head and
slid aPéng iTRYditscRargemsdr flake disclippacorperpfikoonmee PRARME schar ge
surface,, This _blade applies great force to the ink discharge surface and,
in som#id4<€81 1t -dammges the ink discharge surface. Wien using the bl ade,

cl eani ng depends sol e on the.effectiveness of wpin owever, when the
i nk dischargguﬁolggrakéogpeéﬂgae nP?l%Eerﬁﬂp?n@?S%EﬁEg}%EEP?%k resi dues are
left i%u%%%rh%h%%é is pressed against the ink discharge surface of
the print head and slid along the ink discharge surface. 1In
this way, the thickened and sclidified ink attached to the
rink discharge surface is wiped off to clean the print head.
Related to this, technoleogy for improving the effectiveness
of wiping by rotating a plurality of blades attached on a |
rotation axis is disclosed in Japanese Unexamined Patent
Application Publication No. 57-34969.
In Japénese Unexamined Patent Application Publication
No. 56-101866, technology for removing ink and dust from ink
discharge heles by suction using a suction pump is disclosed.
In such known technology, a moderately firm rubber
blade is pressed against the ink discharge surface of the
print head and slid along ink discharge surface to wipe off
ink on the ink discharge surface. This blade applies great
force to the ink discharge surface and, in some caées,
-.damages the ink discharge surface. When using the blade,
cleaning depends solely on the effectiveness of wiping.
However, when the ink discharge holes are cleaned only by

‘wiping, sometimes ink residues are left in the holes.




13 Cctober 2006 3 Simlarly, even when a plurality of blades is used,
sonetinmes the ink discharge surface is damaged and ink residues are |left
around the ink discharge hol es. Wen renoving i nk and dusti3fQotubet 20661 nk

di scharge hol es using suction punps, extra ink needs to be sucked out from
the ink discharge holes. As a result, ink of the inkjet head is wasted.

Di scl osure of Invention Enbodi nents Sf“the present invention solve the
above problens and provide a liquid discharge head, a nmethod for cleaning
for the liquid discharge head, and a |liquid discharge apparatus wherein
the |i quind ldirdghargerswheace phaviandthi @ui dldideshasgeashal es i s undamaged
and the effectiveness of cleaning the vicinity of the Iiquid discharge
hol es isemetp@mase dhel 3 nCe tddlsetha20@6 sud fahecdrdidagatyedaahir shkaspect of the
present invention, there is provided a |iquid discharge head having a

| i qui d rediisiear geres effac @ rwiinld thws iofk Idiguhd rdiestldege hol es for

di scharging liquid droplets, conprising; a cleaner forned of a cylindrical
el astic mat &heal removilng Apdnantlodusdyithgmt kbe dn&kadéschelrgei heles the

| i qui d di scharge surface while the cleaner is touching the liquid
dischaP@én§UﬁP§$éPna§@m§sr extra ink needs to be sucked cut from

the ink discharge holes. As a result, ink of the inkijet

head is wasted.

Disclosure of Invention

Embodiments of the present invention solve the above
problems and provide a liquid discharge head, a method for
.cleaning for the liquid discharge head, and a liguid
discharge apparatus wherein the liquid discharge surface
having liquid discharge holes is undamaged and the
effectiveness of cleaning the vicinity of the liquid

discharge holes is improved.




cl eaner having a peripheral surface for absorbing liquid inside the liquid
di scharge holes by a change in pressure inside the |iquid discharge holes
caused when the cleaner noves while touching the liquid dizudsbegmosurface.
The cl eaner conposed of a cylindrical elastic material touching the Iiquid
di scharge surface is noved relative td the | i quid di scharge surface. As
t he peripheral surface of the cleaner touching the |iquid discharge
surface noves, the pressure inside the liquid discharge hol es changes and
the liquid inside the Iiquid discharge holes is absorbed and renoved. In
this way, thReddimling dicsehdrigetsurshect iof thedamragedtandviehe iehf ecti veness
of cleaning the vicinity of the liquid discharge holes is inproved. The
cl eanertheme Haveravpldedala thy qufi driddstcbapgeebeand hegingeri phguald surface.
The liquid is absorbed fromthe liquid discharge holes when the cleaner
t ouchi ¥ SXHE 1%eq§ivd fagies whiahga osigr odcd imnids dasgheagsebotlee fraessure inside
the liquid discharge holes to change. The liquid is caught inside the
ni nut e PEHES TG "FagiAldfy dFePilet Sof COREIpBERaFi By clepnairnfeamsdr @€ on t he
peripherallsurface. Aﬁ a result, the 13 October 2006 4a liquidis
conpl efelY IePEIASE Loft apldm MRECEIGdi dTaVdBAaRganSsEPFaBevARE KBS nk
resi dues are Iefﬁ ehi nd. g e c¢l.eaner nay be conposed of a_materi al
consisfﬁﬁ&ngf £ aEéX?tg8n ﬁ8f39981§w81P§B€§g8fgBE%PE? ¥P4dEdTEEI I's or open

cleaner is touching the liquid discharge surface; and a

cleaner having a peripheral surface for absorbing liquid

inside the liquid discharge holes by a change in pressure

inside the liquid discharge holes caused when the cleaner

moves while touching the liquid discharge surface.

The cleaner composed of a cylindrical elastic material

touching the liquid discharge surface is moved relative to

the liquid discharge surface. As the peripheral surface of

the cleaner touching the liquid discharge surface moves, the

pressure inside the liquid discharge holes changes and the

liquid inside the liquid discharge holes is absorbed and

removed. In this way, the liquid discharge surface is

undamaged and the effectiveness of cleaning the vicinity of

the ligquid discharge holes is improved.

The cleaner may have a plurality of minute pores on its

peripheral surface. The liquid is absorbed from the liquid

discharge holes when the cleaner touching the liquid

discharge surface moves and causes the pressure inside the

liquid discharge holes to change. The liquid is caught

inside the minute pores by capillary action of the plurality

of minute pores on the peripheral surface. As a result, the




cells. Inthis way, the liquid caught by the peripheral 13 Cctober 2006 5
surface of the cleaner is absorbed into the pores nade up of the cells by
capillary action. Consequently, contam nation caused by tiOasisprioed
(renoved) liquid can be prevented and the effectiveness of cleaning the
vicinity of the liquid discharge holes is inproved. According to a second
aspect of the present invention, ther&is provided a nethod for cleaning a
liquid discharge head having a liquid discharge surface with rows of

| i quid di scharge holes for discharging liquid droplets, the nethod
conprising the steps of: noving a cleaner forned of a cylindrical elastic
mat er i dliiBH h s qemp lditsdhargeanagd add  feirattihee ltiontike diisqhiadgei schar ge
surface while the cleaner is touching the |liquid discharge surface; and ‘
absor bisFAdquicdd ingsilde&k s idups ¢rdl defdr gehlioldes by a change in pressure
inside the |iquid discharge holes caused by the cleaner nmoving while

t ouchi ng thgh% G TGS &R f&¢ sPased BY appificad athicongdekéay ofie |i quid
i nsi de thﬁ# iguid d%s&hargg hol es is absorbed and renmoved by the change in
pressufe iMT€isde Hfe FniENG Sealty®SSords Ceddsed CMRes S FE11SePTpRBERI surface

of the cl.eaner .nmoyes while touchi.ng.the |iquid discharge surface. In this
way, tﬁ%lﬁ%qui&nd¥§&ﬁawég} §%%f§ég%ﬁg GA44 ;b& & Pﬁ§g8pﬁg@9iveness ofI

cleaning the vicinity of the liquid discharge holes is inproved.




13 Cctober 2006 6 According to a third aspect of the present invention,
there is provided a |iquid discharge apparatus for discharging |liquid
droplets fromrows of liquid discharge holes fornmed on a 13 Ouéldr siogchar ge
surface, conprising; a |iquid discharge head equi pped with a cleaner
formed of a cylindrical elastic matéerial and noving means for noving the
cleaner relative to the liquid discharge surface while the cleaner is
touching the liquid discharge surface wherein the cleaner has a peripheral
surface for absorhing liquid inside the |iquid discharge holes by a change

in pr&SEAES 1 d&9 rdeatsduild dbsorhest e S hearsegsbiadse Uel edner novi ng
whil e toucth t he IGglid di scharge surface; and a head renoval nechani sm
for fixings égﬁﬁbﬁQ? iSearge rdad SRS ePrEEddter FOREGTBHAELOR of t he
appar at for releasing the head from.,the main body of the apparatus.
FgrIo t%éﬁl%le%?)d] gzlhsec gl’sgogbﬁgiaof,ref"ﬁ’é{ e%ﬁeal‘rjr&”l ﬁﬁ&sb& BFeg{enéﬁji AAF cal

el asti ial. I t Li.qui d.di schar syrface.l.s ved relative
to thg%F?%ﬁﬁﬁkgfséﬁ%%%%QghfggééF%ﬂs%hﬁhglﬁéﬁﬁﬁﬁéP§lt@&r%&@El t he cl eaner

t ouchiflg dihe dd diids di I urface noves, the pressure inside the
liquid di scr?large Rol es?s?ﬂiﬁg’??aand the liquid inside the liquid discharge

holes i s absorbed anddcgfoued thnat BosWd) actiee Lirathd dischagoe surface
i s undanaged and the effectiveness of cleaning the vicihity of the liquid
diSChahg%nth©§ ithere is provided a method for cleaning a liquid
discharge head having a liquid discharge surface with rows of
iiquid discharge holes for discharging liquid droplets, the
method comprising the steps of: moving a cleaner formed of
a cylindrical elastic material on a liquid discharge surface
-relative to the liquid discharge surface while the cleaner is
7 touching the liquid discharge surface; and absorbing liquid
inside the liquid discharge holes by a change in pressure
inside the liquid discharge holes caused by the cleaner moving
while touching the liquid discharge surface.
By applying this method, the liquid inside the liquid
discharge holes is absorbed and removed by the change in
pressure inside the ink discharge holes caused when the
peripheral surface of the cleaner moves while touching the
liquid discharge surface. 1In this way, the liquid discharge
‘surface is undamaged and the effectiveness of cleaning the

vicinity of the liquid discharge holes is improved.




i nproved. 13 Cctober 2006 - 7 Brief Description of the Drawings Fig. 1 is
a perspective view of an inkjet head according to an enbodi ment and a
printer main body including the inkjet head according to Brosspeezbogent .
Fig. 2 is an enlarged cross-sectional. view of the ink et shown in Fig. 1.
Fig. 3 is a side view showi ng an emb8diment of a head cap and a cl eani ng
roller shown in Fig. 2. Fig. 4 is a plan view showi ng the head cap and
cleaning roller. Fig. 5 is a cross-sectional viewtaken along line E-E of
Fig. 4. Fig. 6 is an enlarged cross-sectional view for describing the
cl eaning action, by the cleaning roller, of the ink discharge surface of
the print head and the head nethod for cleaning. Fig. 7 is an enlarged
cross- sect i onal AFcORIIRGWitRga AhdtHepserddpriehhcoPreRensl eaning rol ler.
Fig. 8 is a.cross-sectional view of a cleaning roller conposed of a _
mat er LFRVSHHR el b8&FScef| Brogiigedy aj d igudfoddSebarpenarrerahist farcl eani ng
roller,, conposed of a,material with open cells. Fig. 10 is a
cross9dE a&ﬁépgvﬁéﬂ”&gagrEPgﬁﬁPnérPBIF@WS of liquid discharge
holes formed on a liquid discharge surface, comprising; a
liquid discharge head equipped with a cleaner formed of a
cylindrical elastic material and moving means for moving the
cleaner relative to the liquid discharge surface while the
cleaner is touching the liguid discharge surface wherein the
cleaner has a peripheral surface for absorbing liquid inside
the liquid discharge holes by a change in pressure inside the
liquid discharge holes caused by the cleaner moving while
touching the liquid discharge surface; and a head removal
mechanism for fixing the liquid discharge head on a
- predetermined portion of the apparatus and for releasing the
head from the main body of the apparatus.
For the ligquid discharge head, the cleaner composed of a
cylindrical elastic material touching the liquid discharge
surface is moved relative to the liquid discharge surface. As
the peripheral surface of the cleaner touching the liquid
discharge surface moves, the pressure inside the liquid
discharge holes changes and the liquid inside the liquid
discharge holes is absorbed and removed. In this way, the
liquid discharge surface is undamaged and the effectiveness of

cleaning the vicinity of the liquid discharge holes is

improved.




conposed of a material with sem -open cells. 13 Cctober 2006 8 Fig. 11 is
for describing the specific mechanismfor rolling the cleaning roller
shown in Fig. 2 and is a side view showi ng the details of13a0d&aac2008ap

cl osi ng nechanism shown in Fig. 1. Fig. 12 is an enlarged side view of the
main part of Fig. 11 and shows the detail ed nmechani smof the rolling of
the cleaning roller. Fig. 13 is an enlarged side view of the main part
showi ng anot her enbodi ment of the noying nechanismof the cleaning roller
and shows the detailed structure of the braking nmechani smof the cleaning
roller. Fig. 14 is an enlarged side view of the main part show ng anot her
enbodi nent of the noving nechanismof the «cleaning roller and shows the
detailed structure of the fixing nechanismof the cleaning roller. Fig. 15
is an enlarged side view of the main part show ng anot her enbodi nent of

t he noEnigndesaniionion toife thel daawnggsol | er and shows the detail ed
structure of the rotation driving mechanismof the cleaning roller. Figs.
16A and 16BFafle éxpFapaPer§refhiwagsistionf ngnt hekjebvessdt of the cl eani ng
roller along the ink discharge surface when driven by the rotation driving
nmechaniP&FOELgS. to7AY smbPAiges tegpanaPsipterampags boduwilnglufdéng

the inkjet head according to an embodiment.

Fig. 2 is an enlarged cross-sectional view of the
inkjet shown in Fig. 1.

Fig. 3 is a side view showing an embodiment of a head
cap and a cleaning roller shown in Fig. 2.

Fig. 4 is a plan view showing the head cap and cleaning
roller,

Fig. 5 is a cross-sectional view taken along line E-E
of Fig. 4.

Fig. 6 is an enlarged cross-sectional view for
describing the cleaning action, by the cleaning roller, of
the ink discharge surface of the print head and the head
method for cleaning.

Fig. 7 is an enlarged cross-sectional view showing
another embodiment of the cleaning roller.

Fig. 8 is a cross-sectional view of a cleaning roller
‘composed of a material with closed cells;

Fig. 9 is a cross-sectional view of a cleaning roller
composed of a material with open cells.

| Fig. 10 is a cross-sectional view of a cleaning roller

composed of a material with semi-open cells.




cl eani ng novenent of the head cap and cleaning roller. Fig. 18 is a
perspective view showi ng an enbodi nent of 13 October 2006 9 the inkjet
printer as an exanple of an inage form ng apparatus accoridiO@eteo2088
enbodi mrent and is a drawing showing the state with the inkjet head
attached. Fig. 19 is also a perspective view show ng an enbodi nent of the
inkjet printer and is a drawing showwing the state with the head cap open.
Fig. 20 is an explanatory drawi ng showing the detailed mechani sm and
action of the inkjet head being insePtad in the direction of arrow H and
stowed in a designated portion of the printer main body, as shown in Fig.
1. Fig. 21 is an explanatory drawi ng showi ng the detailed mnechanism and
action of theéginkjielshéad bhesagihixedche shecidesigoatethaprtson of the
printer main body with a head renoval nmechanism the head cap being
novabl eclBigg 22ei slaanexpl apaflery stvawni ng Fhow Agahbeidehaklidad nechani sm
and action of the head cap fixed to the bottom side of the ink cartridge
movi ngViLewt s&odiingctihendetaaisowfAa hrddberpgcdpensd. mEchgan28mi s an

expl anatory drawi ng showi ng the detailed nechanismand action of the head
cap novPRYN ANt Bdddi Fection of arrow A along the novenent path P. Fig. 24

is an explanatorY drawi ng showi ng the detail ed .
Fig 2 is an enlarged side view of the main part of

Fig. 11 and shows the detailed mechanism of the rolling of
the cleaning roller.

Fig. 13 is an enlarged side view of the main part
showing another embodiment of the moving mechanism of the
cleaning roller and shows the detailed structure of the
‘braking mechanism of the cleaning roller.

Fig. 14 is an enlarged side view of the main part
showing ancother embodiment of the moving mechanism of the
cleaning roiler and showslthe detailed structure of the
fixing mechanism of the cleaning roller.

Fig. 15 is an enlarged side view of the main part
showing another embodiment of the moving mechanism of the
cleaning roller and shows the detailed structure of the
‘rotation driving mechanism of the cleaning roller.

Figs. 16A and 16B are explanatory drawings showing the
movement of the c¢leaning roller along thé ink discharge
surface when driven by the rotation driving mechanism.

Figs. 17A to 17F are explanatofy drawings showing the

- cleaning movement of the head cap and cleaning roller.

Fig. 18 is a perspective view showing an embodiment of




mechani sm and action of the head cap being fully noved in the direction of
arrow A along the novenent path P and being conpletely renoved. 13 Cctober
2006 10 Figs. 25A and 25B are overall explanatory draw ngsoctsfewosg
anot her type of inkjet printer wherein the inkjet head is fixed to the
printer main body with a tray. Best Mde for Carrying Qut the Invention In
the foll owi ng, an enbodi nent of the present invention is described in
detail by referring to the attached drawings. Fig. 1 is a perspective view
of an inkjet head (liquid dischar§e9héad) 1 and a printer main body 2
according to this enbodi nent wherein the inkjet head 1 is fixed to the
printer main body 2. Fig. 1 shows an independently fornmed inkjet head,
whi ch ithediinggielty piriixedrt ast he pkianpbee oE an badye2 foByiiatiowi ng t he i nkj et
head 1 in the direction of arrow H and fixing it to the printer main body
2, an iappgiragusf eceordiagpéacatos embodiexatpbed an ankjretvipgi nter (liquid
dischar%gng apparatus), is formed. The inkjet head 1 transforms liquid ink
into fisRevwigdophet shptel wéthothkerimk etoheerdskrbhaghedl ect r onechani cal
conversion and then spays ink dots onto recording paper (recording
nmedi un) . AsFsfiowh?i hS 4§30 4 BaBspectheei wkgetsheermg 1amas an ink cartridge
3, a print head 4, and a head .

embodiment of the inkjet printer and is a drawing showing

the state with the head cap open.

Fig. 20 is an explanatory drawing showing the detailed
mechanism and action of the inkjet head being inserted in
the direction of arrow H and stowed in a designated portiom
of the printer main body, as shown in Fig. 1.

Fig. 21 is an explanatory drawing showing the detailed
mechanism and action of the inkjet head being fixed to the
designated portion of the printer main body with a head
removal mechanism, the head cap being movable.

Fig. 22 is an explanatory drawing showing the detailed
mechanism and action of the head cap fixed to the bottom
side of the ink cartridge moving in the direction of arrow A
and being opened.

Fig. 23 is an explanatory drawing showing the detailed
mechanism and action of the head cap moving in the direction
ef arrow A along the movement path P.

Fig. 24 is an explanatory drawing showing the detailed
mechanism and action of the head cap being fully moved in

the direction of arrow A along the movement path P and being

completely removed.




cap 5. The ink cartridge 3 contains one or several colors of ink inits
interior. The case of the ink cartridge 3 has an 13 Cctober 2006 - 11
el ongat ed shape and extends over the entire width of the Brodsdber2008i n body
2 shown in Fig. 1 or, in other words, extends over the entire width of the
recordi ng paper. Although not shown in the drawi ng, the inside of the case
is partitioned into four ink chanbers each filled with a different color
of ink: yellow (Y), magenta (M, qygﬂ%(c3, and black (K). The ink

re :

cartridge 3 is fornmed of a hard " On the bottomof the ink cartridge
3, as shown in Fig. 2 (which is an enlarged cross-sectional view of the
inkjet head 1 shown in Fig. 1), a print head 4 is nounted. The print head
4 is for di &tbargihg shd 2AR suppbiedalioaxphenatokycdrévidge 3 as fine
droplets. The print head 4 has an ink discharge surface (liquid discharge
sur f ac@hogiwiat lpnopke rdityigacde ivdlies Erilgtied dihsckdngshkolieg)erade of
mnute holes aligned along the |ongitudinal direction of the ink
cartri d§eB ignd ixger tohdhenirdatgirdiaisf boly wacdr @i fgagaper. The ink
di scharge surface 6 is fornmed of, for exanple, nickel or a materi al
contai ning nickel by nickel electrotyping and extends in the |ongitudinal
i i i i ) i i ace 6 has rows
AT ect o 10hod o K a3 N 88 S end " Fal Ak fhpchar ge surf
In the following, an embodiment of the present
invention is described in detail by referring to the
attached drawings.
Fig. 1 is a perspective view of an inkjet head (liguid
discharge head) 1 and a printer main body 2 according to
this embodiment wherein the inkjet head 1 is fixed to the
printer main body 2. Fig. 1 shows an independently formed
inkjet head, which is directly fixed to the printer main
body 2. By stowing the inkjet head 1 in the direction of
arrow H and fixing it to the printer main body 2, an imaging
forming apparatus, for example, an inkjet printer (liquid
discharging apparatus), is formed.
The inkjet head 1 transforms liquid ink into fine
droplet by electro-thermal conversion or electromechanical
conversion and then spays ink dots onto recording paper
(recording medium). As shown in Figs. 1 and 2, the inkjet
head 1 has an ink cartridge 3, a print head 4, and a head
cap 5.

The ink cartridge 3 contains one or several colors of

ink in its interior. The case of the ink cartridge 3 has an




of ink discharge holes for the four different colors of ink (yellow (Y),
magenta (M, cyan (C, and black (K)) and a |ine head is fornmed as an
integral unit for the four colors of ink. Al though not shawtibar 2006

drawi ng, the portion on 13 October 2006 12 the ink discharge surface 6
where the rows of ink discharge holes for each ink, Y, M C and K are

di sposed, and the protruding portion, which is fornmed by covering the head
el ectrodes with resin and which is positioned on both sides of the ink

di scharge hol es, forma wavy surfdcetl On the bottom surface of the ink
cartridge 3, the head cap 5 is attached. The head cap 5 covers the ink

di scharge surface 6 of the print head 4 and is a cap for preventing the

i nk di setagge cholstispkr amddeyicagdandvelrogyengntThe heddh eapthei s el ongat ed
in the sane shape as the case of the ink cartridge 3 and is shaped as a
shal | owrioper bexnwbbhigu shownpper Fdgr.f dcer, The bhkeeawbrddge 3 noves
~relative to the print head 4 and is detachable. The head cap 5 noves in
the dergendensvelr dheowstArandiBthwhifchhar eetheddhgepapbens orthogonal to
t he Iongltudlnal direction of the ink discharge surface 6 of the print
head 4Alprongngotoshewni Ay thacHrayiagnotbe. imhedhead thp SaFs itenoved
fromthe ink, K cartridge 3 after noving in the direction of arrow A and

then i| BaréattaeRed in5°t heurnknkarbprragessearbefitedriihg #n the direction

of arrom/B The he?d ca% 5is forned of a
ink: yellow (Y), magenta (M), cyan (C),

different color o
and black (K}. The ink cartridge 3 is formed of a hard
resin.

On the bottom of the ink cartridge 3, as shown in Fig.
2 (which is an enlarged cross-secticnal view of the inkjet
head 1 shown in Fig. 1), a print head 4 is mounted. The
print head 4 is for discharging the ink supplied from the
ink cartridge 3 as fine droplets. The print head 4 has an
ink discharge surface (liquid discharge surface) 6 with ink
discharge holes (liquid discharge holes) made of minute
holes aligned along the longitudinal direction of the ink
cartridge 3 and over the entire width of the recording paper.

The ink discharge surface 6 is formed of, for example,
nickel or a material containing nickel by nickel
electrotyping and extends in the longitudinal direction of
the ink cartridge 3. The ink discharge éurface 6 has rows
of ink discharge holes for the four different colors of ink
{yvellow (Y), magenta (M), cyan (C), and black (K)) and a
line head is formed as an integral unit for the four colors

of ink. Although not shown in the drawing, the portion on




hard resin. On the inside of the head cap 5, a cleaning roller 7 is
nmounted. The cleaning roller 7 is a cleaner for cleaning the ink discharge
surface 6 of the print head 4 and is conposed of a cyli ndBigGadbecloasti c
material. The cleaning 13 Cctober 2006 - 13 roller 7 is installed on one
of the inner sides of the head cap 5 in the |longitudinal direction of the
head cap 5. In other words, the cleaning roller 7 is parallel to the
| ongi tudi nal direction of the ink_pi%fharge surface 6 of the print head 4.
The cleaning roller 7 noves in the di4 éction of arrow A together with the
head cap 5 to clean the ink discharge surface 6 of the print head 4.
Consequently, the head cap 5 is also neans for noving the cleaning roller
7 rel atheeing tlhechrkgdi sohdnrge suwhaee tBewhbwe bheinkedhsagargkler 7 is
touching the ink discharge surface 6 of the print head 4. On the inside of
the hehdlegpfsr amchnknkec¥iv¥r 8,i sndakKt achedisfheeilpnkandcehwer 8 receives
the discharged prelimnary ink fromthe ink discharge holes of the print
head 4PrPh&udisghrpgedopr eWhirchaiy fakmed bgcepvediby bhepheadof the bottom
surface_or the entire bottomsurface of the head cap 5 which is shaped
li ke a®dRSFFBAEBORIthnreRénf BNforhhgh éRarprisieredhennbahcapdssand the
cleanin% rgller 7 are descrjbed by referring to Figs. 3 to 5.

oY the ink discharge holes,” form a wavy surface.

On the bottom surface of the ink cartridge 3, the head

cap 5 is attached. The head cap 5 covers the ink discharge

surface 6 of the print head 4 and is a cap for preventing

the ink discharge holes from drying and clogging. The head

cap 5 is elongated in the same shape as the case of the ink

cartridge 3 and is shaped as a shallow, open box without an

upper surface. The ink cartridge 3 moves relative to the

print head 4 and is detachable. The head cap 5 moves in the

directions of arrows A and B, which are the directions

‘orthogonal to the longitudinal direction of the ink

discharge surface 6 of the print head 4, by means for moving

such as a motor. The head cap 5 is removed from the ink

cartridge 3 after moving in the direction of arrow A and

then is reattached to the ink cartridge 3 after returning in

the direction of arrow B. The head cap 5 is formed of a

hard resin.

On the inside of the head cap 5, a cleaning roller 7 is
mounted. The cleaning roller 7 is a cleaner for cleaning

the ink discharge surface 6 of the print head 4 and is

composed of a cylindrical elastic material. The cleaning




As shown in Fig. 4, the head cap 5 has an el ongated shape wth the sane

| ength as the wwdth of the ink cartridge 3 shown in Fig. 1. As shown in
Fig. 3, the head cap 5 has a bottom surface with side wali3®dbibet 2086
circunference, formng a shallow, open box w thout an upper surface. As
descri bed above, the head cap 5 noves in the directions of arrows A 13
Cctober 2006 14 and B, which are the directions orthogonal to the

| ongi tudi nal direction of the ink discharge surface 6 of the print head 4.
Once the head cap 5 returns in the di¥éction of arrow B and is reattached
to the ink cartridge 3, as shown in Fig. 3, a positioning hook 12, which
is formed on the upper edge of the side opposite to the cleaning roller 7,
functi and las feas flastpddeti oni bge dietphestihheri sBgdeeokfl2hei Bestiopped by
the | ower edge of the ink cartridge 3 to position the head cap 5. In the
vi ci ni tppoh tihetbre lofigtiteddndé vakkstinnt b€ thengetddcapl Sdir&ction of the
print head 4 of the head cap 5, the cleaning roller 7, which is a

det achashercypirdger theogdkpngnoheofllbk engt haohliké Enktbescharge surface
6 of the print head 4, is fixed. Mre specifically, on each edge of the
cl eani AgTPESIFREENRL Filfschigpe o4t thehéak disshawrgei Aurkpge 4. ofhehpins 9 are
fixed with U-shaped retainers 10, as__shown in Fig. 3. The pin receiver of
the upP&rPhoPERBnof TPReCrLepBiRer T201PE dpBABASaAB EhBsedrerbkefcal ly.

Waen th
o% arrow A together with the head cap 5 to clean the ink

discharge surface 6 of the print head 4.

Consequently, the head cap 5 is also means for moving
the cleaning roller 7 relative to the ink discharge surface
6 while the cleaning roller 7 is touching the ink discharge
surface 6 of the print head 4.

On the inside of the head cap 5, an ink receiver 8 is
attached. The ink receiver 8 receives the discharged
preliminary‘ink from the ink discharge holes of the print
head 4. The discharged preliminary ink is received by a
part of the bottom surface or the entire bottom surface of
the head cap 5, which is shaped like a shallow box.

In the following, examples of the head cap 5 and the
cleaning roller 7 are described by referring to Figs. 3 to 5.
As shown in Fig. 4, the head cap 5 has an elongated shape
with the same length as the width of the-ink cartridge 3
showﬁ in Fig. 1. As shown in Fig. 3, the head cap 5 has a
bottom surface with side walls on its circumference, forming
a shallow, open box without an upper surface. As described

above, the head cap 5 moves in the directions of arrows A




pins 9 urge the pin receivers, the pin receivers open and receive the pins
and then close and stay closed. On the contrary, by pulling up the pins 9,
the pin receivers open and the pins can be renoved. The aglQddbed 1ab
cleaning roller 7 is crowed and has a slightly wi der dianeter in the
m ddl e, as shown in Figs. 4 and 5. The cleaning roller 7 is crowned to
prevent it from 13 Cctober 2006 - 15 comng away fromthe i nk discharge
surface 6 due to the downward bend%&g of the mddle portion of the
cleaning roller 7. The portion of titfe Ttleaning roller 7 touching the ink
di scharge surface 6 is conposed of an elastic material such as rubber.
More specifically, the core of the cleaning roller 7 is conposed of
mat eri ans! |Yclvhdshretral tbe Hardcthiesisnorbubgbhalpesi phery of the core is
conposed of an elastic material. The cleaning roller 7 may be entirely
conposédngfi tamisldsicenttion alf shehiak dibbeergkl satfagespr ofigshél are
di sposed on the part where the <cleaning roller 7 is fixed to the head cap
5, as ®hawt headFidg. ®ncEhéhfl bakdngappbi mgsuthsair tbkandifecthbbasi ng the
cleanin% roller 7 towards the ink discharge surface 6 of the print head 4.
The f| @at PAGogphi Agst 15, reatteghapl 60 why bak reatrsggends, aghich are
U-shaped when viewed fromthe side and are inserted in the |ower portion
of theSBPW§ 90 FlPhe 3, @ positioning hook 12, which is formed on

the upper edge of the side opposite to the cleaning roller 7,

functions as mean for positioning. The positioning hook 12

is stopped by the lower edge of the ink cartridge 3 to

position the head cap 5.

In the vicinity of the one of the side walls in the

longitudinal direction of the print head 4 of the head cap 5,

the cleaning roller 7, which is a detachable cylinder

touching the full length of the ink discharge surface 6 of

the print head 4, is fixed. More specifically, on each edge

of the cleaning roller 7, pins 9 are attached, as shown in

Fig. 4. The pins 9 are fixed with U-shaped retainers 10, as

shown in Fig. 3. The pin receiver of the upper portion of

the retainer 10 is opened and closed elastically. When the

pins 9 urge the pin receivers, the pin receivers open and

receive the pins and then close and stay closed. On the

contrary, by pulling up the pins 9, the pin receivers open

and the pins can be removed.

The cylindrical cleaning roller 7 is crowned and has a

slightly wider diameter in the middle, as shown in Figs. 4

and 5. The cleaning roller 7 is crowned to prevent it from




vicinity of the retainers 10. The biasing force of the floating springs 11
wor ks on the pins 9 on both edges and presses the cleaning roller 7

agai nst the ink discharge surface 6 of the print head 4 \iBtOutoher 2006
substantially uniform force. As a result, as showm in Fig. 2, with the
head cap 5 attached to the bottom surface of the ink cartridge 3, the

bi asing force of the floating springs 11, the elasticity of 13 Cctober 2006
16 the cleaning roller 7, and thQ.ﬁ%ﬁWPed shape cause the full Iength of
the cleaning roller 7 to touch the i di scharge surface 6 of the print
head 4. The floating springs 11 is not |limted to a |leaf spring and may be
a coil spring. The cleaning roller 7 is rolled by touching the ink

di schacgeiisgr bweg 6rom the pnkntlikehdrde €onfeqeehtye &g thhown in Fig. 2,
the head cap 5 noves in the direction of arrow A causing the cleaning

rol | er dpwnwardt headihpl ef phessidgldomprdaonrheferbpr 61lpARIAEscharge surface
6 of the print head 4 with noderate pressure. As the cleaning roller 7
rolls, reRdeirnkK -on the ink discharge surface 6 is cleaned off. In the

foll owi ng, the cleaning action by the cleanin%% roller 7 of the ink
di schar ge stPEaRer6lof PhetpRi it SRREYT 4XObhe nbt HOECH ORI AN MY a head are

ggg?{;%ﬁ%c %r@%f§LEEQ et% igi%bmgbsgg g%génGélggtggk%aEQSigfsgﬂggtiOn
as rubber. More specifically, the core of the cleaning
roller 7 is composed of materials such as metal or hard
resin, but.the periphery of the core is composed of an
elastic material. The cleaning roller 7 may be entirely
composed of an elastic material such as rubber.

Floating springs 11 are disposed on the part where the
cleaning roller 7 is fixed to the head cap 5, as shown in
Fig. 3. The floating springs 11 are means for biasing the
cleaning roller 7 towards the ink discharge surface 6 of the

. print head 4. The floating springs 11, for example, may be
leaf springs, which are U-shaped when viewed from the side
and are inserted in the lower portion of the pins 9 in the
vicinity of the retainers 10. The biasing force of the
floating springs 11 works on the pins 9 on both edges and
presses the cleaning roller 7 against the ink discharge
surface 6 of the print head 4 with a subétantially uniform
force.

As a result, as shown in Fig. 2, with the head cap 5

attached to the bottom surface of the ink cartridge 3, the

biasing force of the floating springs 11, the elasticity of




under st andabl e, the ink discharge surface 6, the ink discharge holes 13,
and the cleaning roller 7 are shown in an enlarged cross-sectional view
As shown in Fig. 6, the cleaning roller 7 noves in the dilg@rtobar?e0®f
arrows A and B together with the head cap 5 shown in Fig. 2. At the sane
time, the cleaning roller 7 is rolled in the direction of arrow C while
touching the ink discharge surface 6. Then the cleaning roller 7 passes by
a row of ink discharge holes 13 on the ink discharge surface 6 of the
print head 4 shown 13 Cctober 2006 47 ~in Fig. 2. Fig. 6(A) shows a state
where the cleaning roller 7 is about to reach one of the holes in the rows
of ink discharge hole 13 after noving in the direction of arrow A while
rotati rthel R1he idigr eclliler df, andowhe. chAbwhbids shape, chheei Bke duithar ge
holes 13 are filled with ink 15 fromthe ink chanber 14. On the inside of
t he i nRetiggbharfgehkolcdeahlngarofdpirs@usclGpouwhi ¢thel Sn& ddnchuegsurface
caused by surface tension of the surface of the ink 15, is fornmed. As
shown siurfRicg. 660A) theherdhnéahieng ol | Ehe7 fAvaédngn sphénder éét ien of arrow
A as it isrotated in the direction of arrow C. As a result, the cleaning
rol | er nptsdahg tee tionk diegdhapganghehdsmay beom théledgsisd.-the hol e at one
side. As the ink_  discharge holes 13 are being sealed, air is pushed out in
the directi 6ReofFLlapRERID PEbRTt helgapottedtled bPuehenedges atnk

discharge surface 6 of the print head 4. Consequently, as
shown in Fig. 2, the head cap 5 moves in the direction of
arrow A, causing the cleaning roller 7 to rotate while
_pressing down on the entire ink discharge surface 6 of the
print head 4 with moderate pressure. As the cleaning roller
7 rolls, the ink on the ink discharge surface 6 is cleaned
off.

In the following, the cleaning action by the cleaning
roller 7 of the ink discharge surface 6 of the print head 4
and method for cleaning a head are described by referring to
Fig. 6. In Fig. 6, to make the description easily
understandable, the ink discharge surface 6, the ink
discharge holes 13, and the cleaning roller 7 are shown in
an enlarged cross-sectional view. As shown in Fig. 6, the
cleaning roller 7 moves in the directions of arrows A and B
together with the head cap 5 shown in Fig. 2. At the same
time, the cleaning roller 7 is rolled in the direction of
arrow C while touching the ink discharge surface 6. Then
the cleaning roller 7 passes by a row of ink discharge holes.

13 on the ink discharge surface 6 of the print head 4 shown




the hole at the other side. Then, as shown in Fig. 6(B), the cleaning
roller 7 noves further in the direction of arrow A while rotating in the
direction of arrow C. Wen the cleaning roller 7 comes rilgkktoberdéd6 t he i nk
di scharge hol es 13, the hole becomes conpletely sealed. Since the cleaning
roller 7 is pressed against the ink discharge surface 6, in a mcroscopic
view, a portion of the surface of the cleaning roller 7 enters the 1ink
discharge holes 13 due to its elasticity. As a result, the cleaning roller
7 seals the inlets of the ink disEh&?gé 13 Cctober 2006 18 holes 13 as it
pushes out the air.inside the ink discharge holes 13. Then, as shown in
Fig. 6(C), the cleaning roller 7 noves further in the direction of arrow A
while iotBigng2in the direction of arrow C. As the cleaning roller 7
continues to seal the edge of the ink discharge holes 13 at one side, the
edge at theFigdher (B ddhaofs thestadleyherapdred:leanimg madrlescopil® vi ew, when
the portion of the surface of the cleaning roller 7 that has entered the

i nk di gedaEgec heres amecohethapapiesrbm the bage of tHe GbteR2EdSone side,
the air sealed inside the ink discharge holes 13 is sucked out fromthe
gap betgkenldnafEPEaRPVENY ol P by dhBCERECRAGE 2BFOW He WRIER at one side in

the direction of arrow E. In other words, the pressure. inside the ink
'discha¥@Eatgng £n the dE}ection of arrow C. AP thfs time, éke {hk

discharge holes 13 are filled with ink 15 from the ink
chamber 14. On the inside of the ink discharge holes 13, a
meniscus 16, which is a concave surface caused by surface
tension of the surface of the ink 15, is formed. As shown
in Fig. 6(A), the cleaning roller 7 moves in the direction
of arrow A as it is rotated in the direction of arrow C. As
a result, the cleaning roller 7 seals the ink discharge
holes 13 from the edge of the hole at one side. As the ink
discharge holes 13 are being sealed, air is pushed out in
the direction of arrow D from the gap created of the edge at
the hole at the other side.

Then, as shown in Fig. 6(B}, the cleaning roller 7
moves further in the direction of arrow A while rotating in
the direction of arrow C. When the cleaning roller 7 comes
right under the ink discharge holes 13, the hole becomes
completely sealed. Since the cleaning rbller 7 is pressed
against the ink discharge surface 6, in a microscopic view,
a portion of the surface of the cleaning roller 7 enters the
ink discharge holes 13 due to its elasticity. As a result,

the cleaning roller 7 seals the inlets of the ink discharge




hol es 13 changes from positive pressure, which is caused by the air sealed
inside the ink discharge holes 13 being pushed out fromthe holes, as
shown in Fig. 6(B), to negative pressure, which is caused3®gtobre0e6 r
inside the ink discharge holes 13 being pulled out of the holes, as shown
in Fig. 6(C). As aresult, the ink inside the ink discharge holes 13 is
sucked out. Consequently, the residual ink inside the ink discharge holes
13 is pulled out by suction force tq the outer side of the print head 4
shown in Fig. 2 and the residual i in the ink discharge holes 13 is
conpletely renoved. 13 Cctober 2006 19 1In this case, the cleaning roller
7, which is conposed of a cylindrical elastic material such as rubber, is
noved hofethé3i ak disphahge sutf abe 6irThesiefler ehet heki dksdhschar ge surface
6 may be cleaned wi thout danmaging the resin protective |ayer covering the
head ehedtrsodé.of the ink discharge surface 6. Fig. 7 is a perspective

vi ew show ng anot her enbodi ment of a cleaning roller 7. In this

enmbodi ment , Thée, cheapheign ol Fey. 76 (6) f ofledclgaming prekks8s ty of minute
pores 17, 17,... on the peripheral surface. The inside dianmeter of the
n1nutemﬁ§ﬁ§sfﬂ¥th§ral§lEéesGPF8§FéOﬂonh6FHP%gAtﬁ%liﬁkroF%Réﬁgubnby

caplllary action, In this case, as described in Flg , Lhe ink sucked
he direction of arrow C. As the cleaning rdller 7

continues to seal the edge of the ink discharge holes 13 at
one side, the edge at the other side of the holes is opened.
In a microscopic view, when the portion of the surface of
the cleaning rcller 7 that has entered the ink discharge
holes 13 comes apart from the edge of the holes at one side,
the air sealed inside the ink discharge holes 13 is sucked
out . from the gap between the cleaning roller 7 and the edge
of the holes at one side in the direction of arrow E.

In othér words, the pressure inside the ink discharge
holes 13 changes from positive pressure, which is caused by
the air sealed inside the ink discharge holes 13 being
pushed cut from the holes, as shown in Fig. 6(B), to
negative pressure, which is caused by the air inside the ink
discharge holes 13 being pulled out of the holes, as shown
in Fig. 6(C}. As a result, the ink inside the ink discharge
holes 13 is sucked out. Consequently, the residual ink
inside the ink discharge holes 13 is pulled out by suction
force to the outer side of the print head 4 shown in Fig. 2
and the residual ink in the ink discharge holes 13 is

completely removed.




and renoved by the cleaning roller 7 and the ink wiped off by the

peri pheral surface of the cleaning roller 7 are caught in the plurality of
m nute pores 17, 17,... on the peripheral surface of the QGl@®aerzposol | er 7
by capillary action. Therefore, the ink may be conpletely cl eaned off of
the ink discharge surface 6. The cleaning roller 7 may be conposed of a
cylindrical, spongy, elastic material with a plurality of m nute pores 17,
17,... on the peripheral surface. In this case, ink sucked up into the
plurality of mnute pores 17, 17PT.1%y‘capiIIary action is absorbed by the
spongy center of the cleaning roller 7. Thus, the cleaning roller 7 may be
used 13 Cctober 2006 20 for cleaning even after cleaning has once been
performed amnd tiithchek,hehd thsadéngheotlean?pgwhbthets 7composadt her

enbodi ment, a portion of a cleaning roller 7 touching an ink discharge

sur f ace 6 amay e drdmosEd edfasd icceklterdr lmesuehi als fubberf oam opvpdr ous
material, hereinafter referred to as 'foani). Foamis categorized into
three odi frher amk dyisehadggesdirdgceen 6t he Toergéruece ohet hokcel |s: ¢l osed
cell type, open cell type, and sem -open cell type. The sem -open cel

type i $igchpg@corurdameonia mayobr 6penngddwitheséddgappingatet ype of foam
may be used. C osed cells are cells that exist i ndependentl and open

cel I's &F&1iBePretechitveard@yssdr cryegrinFostey NegAnedeedreget Ré %E?ghboring

cells. |, ,
' ink discharge surface 6.

Fig. 7 is a perspective view showing another embodiment
of a cleaning roller 7. 1In this embodiment, the cleaning
roller 7 is formed with a plurality of minute pores 17,
17,... on the peripheral surface. The inside diameter of
the minute pores 17 is a size suitable for holding the ink
taken up by capillary action.

In this case, as described in ¥Fig. 6, the ink sucked
and removedrby the cleaning roller 7 and the ink wiped off
by the peripheral surface of the cleaning roller 7 are
caught in the plurality of minute pores 17, 17,... on the
peripheral surface of the cleaning roller 7 by capillary
action. Therefore, the ink may be completely cleaned off of
the ink discharge surface 6.

The  cleaning roller 7 may be composed of a cylindrical,
spongy, elastic material with a pluralify of minute pores 17,

.17,... on the peripheral surface. In this case, ink sucked
up into the plurality of minute pores 17, 17,... by
capillary action is absorbed by the spongy center of the

cleaning roller 7. _Thus, the cleaning roller 7 may be used




Fig. 8 shows a cross-sectional view of a cleaning roller 7 conposed of
foamwth closed cells 61. Fig. 9 shows a cross-sectional view of a
cleaning roller 7 conposed of foamw th open cells 71. Fiig.Ocldbesttoss a
cross-sectional view of a cleaning roller 7 conposed with foamw th both
closed cells 61 and open cells 71 (i.e. sem-open cells). More
specifically, as shown in Figs. 8 to 10, the cleaning roller 7 according
to these enbodi ment is conposed of, for exanple, nmetal or hard resin and
is made up of a core 60, having pi&% 9 forned at both ends, and a roller
62, 72, or 82, which is conposed of one of the above foamtypes and is
attached on the outer portion of the core 60. For foam having closed cells
or senifogpenceeling, e¥8nOatober c26086inglhaet hytenkepnopyt Enenedr potlyner
(EPDM foanm), nitrile rubber (NBR), and sponge rubber such as silicon -
rubber Wi Bakubedd ipsidpoththalfagivgencééfrs/ - uret hane foam made from

f oanmed pol¥urethane (PUR) may be used. The cleaning roller 7 is

st ruct ur ed, ITAs2BRBHAT | PRUEPEETENY, 13 ROCLiPR ¢bra i o FILher Tt &hihg rol ler
7 that touches the ink discharge surface 6 is elastic _and holes formed by
the ceFPECBANEhENsUPFadéSehatrfg FBFFaFcabsB?rY SRdTABIEIt RE 2ink attached on

t he peripheral surface.of .the cleaning roller 7. In particular, for open
col 15, SERAULAreRA sr 194nddr Bt i R-PpBRePPACIENTbF 1 Aks bYSE&BPTTEFY act | on
Into tggferred to as 'foam'). Foam is categorized into three

different types depending on the structure of the cells:
closed cell type, open cell type, and semi-open cell type.
The semi-open cell type is a type of foam with both copen and
closed cells. Any type of foam may be used. Closed cells
are cells that exist independently, and open cells are cells
that are partly or mostly connected to the neighboring cells.
Fig. 8 shows a cross-sectional view of a cleaning

roller 7 composed of foam with closed cells 61. Fig. 9
shows a cross-sectional view of a cleaning roller 7 composed

" of foam with open cells 71. Fig. 10 shows a cross-sectional
view of a cleaning roller 7 composed with foam with both
closed cells 61 and open cells 71 (i.e. semi-open cells).
More specifically, as shown in Figs. 8 to 10, the cleaning
roller 7 according to these embodiment is composed of, for
example, metal or hard resin and is maderup cf a core 60,
having pins 9 formed at both ends, and a roller 62, 72, or
82, which is composed of one of the above foam types and is
attached on the ocuter portion of the core 60.

For foam having .closed cells or semi-open cells,




inner parts of the roller becones greater and nore ink can be held inside
the cleaning roller 7. In this case, the cleaning roller 7, including its
peri pheral surface, is conposed of foam and, thus, is el astOdoberd066
cleaning roller 7 may be noved over the ink discharge surface 6 to clean
the ink discharge surface 6 w thout damaging the resin protective |ayer
covering the head electrode of the ink discharge surface 6. The ink
absorbed and renoved is caught inside the peripheral surface of the
cleaning roller 7 and then is absorbed into (penetrates into) the holes
formed by the <cells. For this reason, contam nation caused by the
absorbed and renoved ink reattaching to the ink discharge surface 6 when
cl eani rEhvd eper-oomped ety thepprevent qEppihEsaml3 Qiteher 2006er- 22

cl eaning may be performed with a cleaning roller 7 that has already been
used f dWBR)garinmg saachgleolrddbienk srd da. siiddtont kebvechanivsivef asedovenent
and rotation of the cleaning roller 7 showmn in Fig. 2 is described in
det ai | Fpr flogireheiviggt opEngsells,andelbanki goahl masiea fgiote foaaad showi ng
details of a head cap openi ng nechanism 20 shown in Fig. 1. The cl eaning
rol | er prlswawihiameri(FUR2 mevabeacsised- to a head cap 5, and the head cap 5
is connected to and supported by a noving rack panel 40 having a
‘I'i near - shap&8e FaBRNINIoRCOLher| dweF slHgectasedhowh FROFR ginifigs.

8 to 10. The portion of the cleaning roller 7 that touches

the ink discharge surface 6 is elastic and holes formed by

the cells on the surface of the roller absorb and hold the

‘ink attached on the peripheral surface of the cleaning

roller 7. In particular, for open cells, the effect of

absorption (penetration) of ink by capillary action into the

inner parts of the roller becomes greater and more ink can

be held inside the cleaning roller 7.

In this case, the cleaning roller 7, including its

peripheral surface, is composed of foam and, thus, is

elastic. The cleaning roller 7 may be moved over the ink

discharge surface 6 to clean the ink discharge surface 6

without damaging the resin protective layer covering the

head electrode of the ink discharge surface 6.

The ink absorbed and removed is caught inside the

peripheral surface of the cleaning roller 7 and then is

absorbed into (penetrates into)} the holes formed by the

cells. For this reason, contamination caused by the

absorbed and removed ink reattaching to the ink discharge

surface 6 when cleaning is performed may be prevented. Thus,




The noving rack panel 40 noves the head cap 5 in the directions of arrows
A and B. Two guide pins 41la and 41b are nounted on both upper ends on the
i nner sides of the noving rack panel 40. The gui di ng pi nd34kabarnd041lb are
engaged with a linear guiding groove 43 forned on one of the outer panels
42 on the printer 2 showmn in Fig. 1. The rack 22 formed on the | ower edge
is engaged with a pinion 23, which is rotated by a worm gear 45 on the
rotational axis of a notor 44 attached to one of the outer panels 42. In
this way, the noving rack panel 40 ““s supported. On the front and back
sides of one of the outer surfaces of the head cap 5, two cap guiding pins
46a and 46b extend towards the noving rack panel 40. On the internediate
porti oclekndng ofyt be petrdorpadelvithi2aotltheinprirnfléer2) thetchpsgui de
grooves 47 and 48, which are curved 13 Cctober 2006 23 in a predeterm ned
shape wdrkedm aerpvivsgdpdvl fdeanheghead heodps5inkr éntodeed. The front and
back cap guiding pins 46a and 46b on the head cap 5 are each engaged with
cap gui di ngNegFoobvles mgchauiag Hortheveneet paRerod@tibdntdie Pre nter 2.
Further, the cap %uide pin 46a is _engaged with a_guid[ng groove 49 forned
on t heCfRBRENEdGELIL Tt He SREYINgr B&R - panédP dgecrabereinofgrebidi Rl

directio This nmechani smrotates_the_pinion 23 in the direction of the

arrowsrﬁgﬁﬁaléngQ fRESworth §84r 145 dfigenlbylfng side view

showing details of a head cap opening mechanism 20 shown in
Fig. 1. The cleaning roller 7 shown in Fig. 2 is attached
to a head cap 5, and the head cap 5 is connected to and
supported by a moving rack panel 40 having a linear-shaped
rack 22 on the lower edge, as shown in Fig. 11,

The moving rack panel 40 moves the head cap 5 in the
directions of arrows A and B. Two guide pins 4la and 41b
are mounted on both upper ends on the inner sides cf the
moving rack‘panel 40. The guiding pins 4la and 41b are
engaged with a linear guiding groove 43 formed on one of the
cuter panels 42 on the printer 2 shown in Fig. 1. The rack
22 formed on the lower edge is engaged with a pinion 23,
which is rotated by a worm gear 45 on the rotational axis of
a motor 44 attached to one of the outer panels 42. In this
way, the moving rack panel 40 is supported.

On the front and back sides of one éf the outer
surfaces of the head cap 5, two cap guiding pins 46a and 46b
extend towards the moving rack panel 40. On the
intermediate portion of one of the outer panels 42 of the

printer 2, two cap guide grooves 47 and 48, which are curved




notor 44. Then the rack 22 engaged with the pinion 23 noves the noving
rack panel 40 in the directions of arrows A and B. The cap guiding pin 46a
on the front of the head cap 5 is engaged with the guidi ng Gtaben3®069 on
the front end of the noving rack panel 40, and, thus, the head cap 5 and
the noving rack panel 40 both nove in the directions of arrows A and B.
At this time, the noving path of the head cap 5 is determned by the
shapes of the cap guiding grooves 47 and 48, with which the front and back
cap guiding pins 46a and 46b engégé?gréspectively. Fig. 12 is an enlarged
side view of the main part of Fig. 11 and shows the detail ed nmechani sm of
the rolling of the cleaning roller 7. Mre specifically, inside the head
cap 5, isphi pgesieppentiacs SAapeetverbirtakl yotingngetdhotothehei haed si des of
the retainers 10 supporting the pins 9 on .each end of the cleaning roller
7. A caollp Spriemg FTdrimedl3 Cheoliern2086d Bé4ckweappedidingndinbed §pring
supporter 50. The upper end of the coil spring 51 urges the | ower surface
of a bead Agb52n thki bhadupppr bsaardeakhowsgrgedt vohhotapaghiging9 of the
cleaning roller 7. Consequently, the elasticity of the coil spring 51
const agtiopvgsgdd ene dBeahi hjer otter PanpaladZuplatde BrieEeroA-and presses
the print head 4 against the ink discharge surface 6. As a result, when
t he heg@r@§§r5 ipeegapr guide pin 46a is engaged with a guiding
groove 49 formed on the front edge of the moving rack panel
40 in the longitudinal direction.
This mechanism rotates the pinion 23 in the direction
of the arrows F and G via the worm gear 45 driven by the
‘motor 44. Then the rack 22 engaged with the pinion 23 moves
the moving rack panel 40 in the directions of arrows A and B.
| The cap guiding pin 46a on the front of the head cap 5 is
engaged with the guiding groove 49 on the front end of the
moving rack.panel 40, and, thus, the head cap 5 and the
moving rack panel 40 both move in the directions of arrows A
and B. At this time, the moving path of the head cap 5 is
determined by the shapes of the cap guiding grooves 47 and
48, with which the front and back cap guiding pins 46a and
46b engage, respectively.
Fig. 12 is an enlarged side view of the main part of
Fig. 11 and shows the detailed mechanism of the rolling of
-the cleaning roller 7. More specifically, inside the head
cap 5, spring supporters 50 are vertically arranged on the

inner sides of the retainers 10 supporting the pins 9 on

.each end of the cleaning roller 7. A coil spring 51 is




in the direction of arrow A, as shown in Fig. 11, the <cleaning roller 7
pressed against the ink discharge surface 6 rolls in the direction of
arrow C by being pressed against the ink discharge surface Giobet 0613 i S
an enlarged side view of the main part showi ng anot her enbodi ment of a
novi ng nechani smof the cleaning roller 7. This enbodi nent has a braking
mechanism for limting the rotation of the cleaning roller 7. As the
rotation of the cleaning roller 7 is Jinited by the braking nechanism the
cleaning roller 7 rolls while rubbi&ﬁ agai nst the ink discharge surface 6.
The braking nmechanism as shown in Fig. 13, consists of the follow ng: for
exanple, a hollow or solid cylindrical brake drum53 integrally fixed to
each ofwralppepi rsclneaf thie spirdayi syppolrter BD.a Thei ppbekeenkdr ake shoe 54

wr apped around the peripheral surface of the brake drum 53, one end

t her eoftHeeicwg 1f ispedngand argelsl ithg lspeirngubSacennéchetleboinbe5dt her end of
the brake shoe 54 to 13 Cctober 2006 25 apply noderate tightening force.
Consequdichy suppertshand eddiong roltkéion pdl Eecbepans@ obf tbei ng pressed
agai nst the ink discharge surface 6, the tightening force of the braking
shoe 5&1&3p1rgs ro1lBrPEkd -to the rotation of the brake drum 53 and the
cleaning roller 7 rolls while_ rubbing against the ink discharge surface 6
while its roPREPERERELYy rﬁ:]P%de%?fSFh‘éngaRf ngPereCPhhi SRring o1

constantly urges the cleaning roller 7 in an upward
direction and presses the print head 4 against the ink
discharge surface 6. As a result, when the head cap 5 moves
in the direction of arrow A, as shown in Fig. 11, the
‘cleaning roller 7 pressed against the ink discharge surface
& rolls in the direction of arrow C by being pressed against
the .ink discharge surface 6.

Fig. 13 is an enlarged side view of the main part
showing another embodimeﬁéwof a moving mechanism of the
cleaning roller 7. This embodiment has a braking mechanism
for limiting the rotation of the cleaning roller 7. As the
‘rotation of the cleaning roller 7 is limited by the braking
mechanism, the cleaning roller 7 rolls while rubbing against
the ink discharge surface 6. The braking mechanism, as
shown in Fig. 13, consists of the following: for example, a
hollow or solid cylindrical brake drum 53 integrally fixed
to each of the pins 9 of the cleaning roller 7; a strip-like
brake shoe 54 wrapped around the peripheral surface of the
brake drum 53, one end thereof being fixed; and a pulling

spring 55 connected to the other end of the brake shoe 54 to




this case, the cleaning roller 7 rotates only a small amount as it rubs
agai nst the ink discharge surface 6. For this reason, in addition to the
liquid ink, the solidified ink stuck onto the ink di scharig®csbef ®oe 6 may
be cl eaned off w thout damaging the ink discharge surface 6. The braking
mechanismis not limted to the structure shown in Fig. 13 and nay adopt
any other structure as long as the rotation of the cleaning roller 7 is
limted. Fig. 14 is an enlarged Sld% view of the main part show ng anot her
enbodi nent of a novi ng nmechani sm of 2 cleaning roller 7. This enbodi ment
has a fixing nmechanism for inhibiting the rotation of the cleaning roller
7. The cleaning roller 7 noves on an ink discharge surface 6 while being
fi xed apglwhmodeirbser gtighitening ifahicbi.ted by the fi xi ng nmechanism The
fixing mechanism as shown in Fig. 14, consists of, for exanple, a
rect angul arCensaguentlyni vhey the ecckessinagt egkbeT y/ frxkls theeigde of pins 9
of the cleaning roller 7 and a concave holder 57, which holds and | ocks
t he 13o&cbebag ?@@65626agﬁééﬁﬁgtéﬁdé§koﬂlﬁﬁBaFE?aﬁpéﬁaF?nﬁt|E@ep|ece 56. In
this way, even if the cleaning roller 7 tries to _roll because of being
pressealaaaﬁﬁépgtﬁ@rpﬁkoé.§BﬁaP§@k1§arFae@ 84 RBL{&EI AgPERERSTRf the
rotatiop-limtin are Iockeg by the hoI er s, the
CFeani B0 FOFREROR GEI EProbEZbh EREM AR BPSchaPoE SaPF At et eLhPEhhur

rolls while rubbing against the ink discharge surface 6

while its rotation is limited by the braking mechanism. In

this case, the cleaning roller 7 rotates only a small amount

as 1t rubs against the ink discharge surface 6. For this

reason, in addition to the liquid ink, the solidified ink

stuck onto the ink discharge surface 6 may be cleaned off

without damaging the ink discharge surface 6. The braking

mechanism is not limited to the structure shown in Fig. 13

and may adopt any other structure as long as the rotation of

the cleaning roller 7 is limited.

Fig. 14 is an enlarged side view of the main part

showing another embodiment of a moving mechanism of a

cleaning roller 7. This embodiment has a fixing mechanism

for inhibiting the rotation of the cleaning roller 7. The

cleaning roller 7 moves on an ink discharge surface 6 while

being fixed and while its rotation is inhibited by the

fixing mechanism. The fixing mechanism, as shown in Fig. 14,

consists of, for example, a rectangular rotation-limiting

piece 56 integrally fixed to each of pins 9 of the cleaning

roller 7 ahd a concave holder 57, which holds and locks the




rotating and while being fixed by the fixing nechanism In this case, the
cleaning roller 7 noves while being rubbed against the ink discharge
surface 6. For this reason, in addition to the liquid ink3COctber2006 di fied
i nk stuck onto the ink discharge surface 6 nay be cleaned of f w thout
damagi ng the ink discharge surface 6. The fixing mechanism is not limted
to the structure shown in Fig. 14 and nay adopt any other structure that
can lock the rotation of the cleaning roller 7. Fig. 15 is an enlarged
side view of the main part show g ot her enbodi nent of a noving

mechani smof -a cleaning roller 7. This enbodi nent has a rotation driving
mechani smfor rotating the cleaning roller 7. The cleaning roller 7 rolls
on an irpkidhsehargecsuthacecbabyYohbeifn@t ahopiedei ¥6ng mechani sm The
rotation driving nmechanism as shown in Fig. 15, consists of a pinion gear
58 integral ity thxedwdp, Onenoffpins Olednihe b Eeant My toidéertd and a
driving notor 60 having a worm gear 59 engaged with the pinion gear 58 on
t he rotafliobakaasesofTheingt pireenecdr kyahgstechanisin d8sCoaober 2006 27
actively rotates the cleaning roller 7 in the forward or backward

di r ect samfathe 6¢| €hri figciongl eidZsdpiEvehebyotheldnt Vingt ingopi€0¢ as shown
in Fig. 16A, rotates in the sane direction as that of arrow A which is

t he di Péceirenliogkedi bl the headdecap’p and, thus, the cleaning

roller 7 will move on the ink discharge surface 6 without
rotating and while being fixed by the fixing mechanism. In
this case, the cleaning roller 7 moves while being rubbed
against the ink discharge surface 6. For this reason, in
addition to the ligquid ink, the solidified ink stuck onto
the ink discharge surface 6 may be cleaned off without
damaging the ink discharge surface 6. The fixing mechanism
is not limited to the structure shown in Fig. 14 and may
adopt any dther structure that can lock the rotation of the
c¢leaning roller 7.

Fig. 15 is an enlarged side view of the main part
showing another embodiment of a moving mechanism of a
cleaning reller 7. This embodiment has a rotation driving

mechanism for rotating the cleaning roller 7. The cleaning

roller 7 rolls on an ink discharge surface 6 by the rotation
driving mechanism. The rotation driving‘mechanism, as shown
in Fig. 15, consists of a pinion‘gear 58 integrally fixed to
one of pins 9 of the cleaning roller 7 and a driving motor

60 having a worm gear 59 engaged with the pinion gear 58 on

the rotational axis. The rotation driving mechanism




noves, as shown in Fig. 2 (in Fig. 16A, the directionis to the right).
Here, the rotation speed of the cleaning roller 7 is set so that the
rotational speed v2 of the periphery of the cleaning rol l18®0ckbe2006 eat er
than the traveling speed vl of the head cap 5. In this case, the
difference in speed of the ink discharge surface 6 of the print head 4 and
the peripheral surface of the cleaning roller 7 causes the cleaning
roller 7 to be rubbed against the ink discharge surface 6. As a result,
the ink discharge surface 6 is conplletely cleaned. Even if the driving
notor 60 is rotated so that the traveling speed vl of the head cap 5
beconmes greater than the rotational speed v2 of the cleaning roller 7,
t he i nkcdiisehsr getateikacect cardntihg ebeanirng hal ke ZFoawardrgbbed agai nst

each other, as described above, and the ink discharge surface 6 is
conpl ebelckwalrdanedec®ichhe contrary, as shown in Fig. 16B, the cleaning
roller 7 may be rotated in the direction opposite to the direction of
arrow A of The hetadntap Bothewn7idrEvegn By (time &FrgvidéBpotde @irection is
to the left). In this case, the difference in the direction of novement of
t he i nksdisbolar ge T3gectléBer r2066es28n shef gemecdaofrerhéopr fat thehd 4 and
the peripheral surface of the cleaning roller 7 causes the cleaning roller
7 to bef pyBpEdRagihash tkethrkddirsehapgeisuwhack thepbeadresnl P, the ink
di scharge surface 6 is conpletely cleaned. , . ,
moves, as shown in ¥ig. 2 {in Fig. 16A, the direction is to
the right). Here, the rotation speed of the cleaning rcller
7 is set so that the rotational speed v2 of the periphery of
the cleaning roller 7 is greater than the traveling speed vl
of the head cap 5. 1In this case, the difference in speed of
‘the ink discharge surface 6 of the print head 4 and the
peripheral surface of the cleaning roller 7 causes the
cleaning roller 7 to be rubbed against the ink discharge
surface 6.- As a result, the ink discharge surface 6 is
completely cleaned. Even if the driving motor 60 is rotated
so that the traveling speed vl of the head cap 5 becomes
. greater than the rotational speed v2 of the cleaning roller
7, the ink discharge surface 6 and the cleaning roller 7 are
rubbed against each other, as described above, and the ink
discharge surface 6 is completely cleaned.
On the contrary, as shown in Fig. 16B, the cleaning
roller 7 may be rotated in the direction opposite to the
~direction of arrow A of the head cap 5 shown in Fig. 3 (in

Fig. 16B, the direction is to the left}). In this case, the

difference in the direction .of movement of the ink discharge




As shown in Fig. 15, in this enbodinent, the ink discharge surface 6 of
the print head 4 is cleaned wwth a new peripheral surface of the cleaning
roller 7, which appears as the cleaning roller 7 activel y31Qotchtre2906 The
series of cleaning operations of the cleaning roller 7 of the inkjet head
1 structured as described above is described by referring to Figs. 17A to
17F. The head cap 5 on the inkjet head 1 shown in Fig. 2 noves in the
direction of arrow A, and the ink discharge surface 6 of the print head 4
is cleaned. Then, finally, prelimn %y"ink is discharged. Fig. 17A shows
the initial state wherein the head cap 5 on the ink cartridge 3 is closed.
Fig. 1 shows the inkjet head 1 stowed in the printer 2 in this initial

st at e. siih€abead ocd@pthei psiatl kdadndt hrdpthat perPphecel vesrfacdeatd cap
openi ng signal and noves in the direction of arrow A relative to the ink
cartritdge 8leasisbownllarFigcal¥8s thegelbenimgt holher héadodae 5, the
cleaning roller 7 noves in the direction of arrow A relative to the ink
cartri dgkbgdt egacheanthheinhkddbshhnggessuftacets whila t@@m@tpressed

agai nst the ink discharge surface 6 of the print head 4. ------ ---- 13
Cct obeFhgodsk diggharge §Pé§ﬁ¢ﬁg6réﬁlé@mﬂl¢g¢li dhedeed ouchi ng t he i nk

discharge surface 6 wherein the rotation of the cleaning roIIer 7
. As shown in Fig. 15, in this embodiment, the ink

discharge surface 6 of the print head 4 is cleaned with a
new peripheral surface of the cleaning roller 7, which
appears as the cleaning roller 7 actively rotates.

The series of cleaning operations of the cleaning
roller 7 of the inkjet head 1 structured as described above
'is described by referring to Figs. 17A to 17F. The head cap
‘5 on the inkjet head. 1l shown in Fig. 2 moves in the
direction of arrow A, and the ink discharge surface 6 of the
print head 4 is cleaned. Then, finally, preliminary ink is
"discharged. Fig. 17A shows the initial state wherein the
head cap 5 on the ink cartridge 3 is closed. Fig. 1 shows
the inkjet head 1 stowed in the printer 2 in this initial
state.

.The head cap 5 installed on the printer 2 receives a
head cap opening signal and moves in the direction of arrow
A relative to the ink cartridge 3, as shown in Fig. 17B.
Together with.the head cap 5, the cleaning roller 7 moves in
the direction of arrow A relative to the ink cartridge 3 to
clean the ink discharge surface 6 while being pressed

‘against the ink discharge surface 6 of the print head 4.




m ght be limted by the braking nmechanismor the fixing mechanismor the
rotation mght be driven in the forward or backward direction by the
rotation driving nmechanism If the portion of the ink di sab&axgeeas006 ace 6
for vyellow (Y) ink of the entire ink discharge surface 6 of the print
head 4, as shown in Fig. 2, is cleaned, neans for position detection (not
shown in the drawing) installed on the |ower surface of the head cap 5
detects the conpletion of the cleaning of the portion of the ink discharge
surface 6 for yellow (Y) ink. Cofséguéntly, a starting signal for
prelimnary ink discharge is sent to the ink discharge holes on the ink

di scharge surface 6 for yellow (Y) ink. As shown in Fig. 17C, fromthe ink
di scharge kokesiafg rbheéeirnk dbstbawpelsutbacrifgf dheyehkows §dhata,
prelimnary discharge ink 18 is discharged. Then, a term nation signal

for preurfecary whkrdischhegeotatient ofothbeciakniihgchatiyyer hol es on the

i nk discharge surface 6 for yellow (Y) ink, and the prelimnary ink

di schamgghitsbeedrinnaeddbyStbsehuehthy, methanisinnptatheafbeingt he portions
of the ink discharge surface 6 for nmagenta (M, cyan (C), and bl ack (K)
shown imgcheEpgsm2oxr hel sahatdiby mhehtl banifingvenl ferthre Ppevatfiedhing is
conpl eted, neans for position detection detects the conpletion of cleaning
and a beakvprg dighRaFianded tBeCEPBHELCR0GEIVENY TeehdRdFFon signal for

prelimnary_discharge of ink are sent .
If the portion of the ink discharge surface ¢ for

yellow (¥) ink of the entire ink discharge surface 6 of the
print head 4, as shown in Fig. 2, is cleaned, means for
position detection (not shown in the drawing} installed on
the lower surface of the head cap 5 detects the completion
of the cleaning of the portion of the.ink discharge surface
6 for yellow (Y) ink. Consequently, a starting signal for
preliminary ink discharge is sent to the ink discharge holes
on the ink discharge surface 6 for yellow (¥) ink.

As shown in Fig. 17C, from the ink discharge holes on
the ink discharge surface 6 for yellow (Y) ink, preliminary
discharge ink 18 is discharged. Then, .a termination signal
for preliminary ink discharge is sent to the ink discharge
holes on the ink discharge surface 6 for yellow (Y) ink, and
the preliminary ink discharge is terminated. Subsequently,
in a similar manner, the portions of the‘ink discharge
surface 6 for magenta (M), cyan (C), and black (K) shown in
Fig. 2 are cleaned by the cleaning roller 7. When cleaning
is completed, means for position detection detects the

. completion of cleaning and a starting signal and a




to the applicable ink discharge holes. As a result, the timng of
prelimnary ink discharge of each ink discharge hole is controlled and
prelimnary ink discharge is perforned in order. After theQelobardong of
each portion of the ink discharge surface 6 for each color and the
prelimnary ink discharge are conpleted, the head cap 5 fully noves in the
direction of arrow A and then noves slightly upwards to be conpletely
renoved, as shown in Fig. 17D. Wth_the head cap 5 renoved, text and

i mges are printed on the recordiﬁg3ﬁaﬁer. After text and inmages are
printed on a desired nunber of pages, a head cap closing signal is sent,
and the head cap 5 noves, as shown in Fig. 17E, relative to the ink

cartri dgem3nbnibhesdignedt fon pkeatmonaByf dberhhegeembvidk posi $eon. Then,
the cleaning roller 7 noves together with the head cap 5 relative to the

i nk catbr ttdgeaBpiimcehée dnkediisohanfieahrbmsB. Rhea theuhtadtiap 5 returns
toits initial position, the cleaning roller 7 also returns to its

i ni tiaktiposot pénpwelhvdnaryuéhkngichbarak difsepshgénsufiaekargeof the print
head 4. Subsequently, as shown in Fig. 17F, the head cap 5 fully noves in
the di hedei 66 ePnhrPdheB, apdl RrpléniparkeinkkdieahfFP8gesS3, to cover the
ink cartridge 3 and its initial state is restored. Once the initial state
i s resP6FERIMEAeR30EEEEber 2006 31

After the cleaning of each portion of the ink discharge
surface 6 for each color and the preliminary ink discharge
are completed, the head cap 5 fully moves in the direction
of arrow A and then moves slightly upwards to be completely
removed, as shown in Fig. 17D. With the head cap 5 removed,
text and images are printed on the recording paper.

After text and images are printed on a desired number
of pages, a head cap closing signal is sent, and the head
cap 5 moves} as shown in Fig. 17E, relative to the ink
cartridge 3 in the direction of arrow B from the removed
position. Then, the cleaning roller 7 moves together with
the head cap 5 relative to the ink cartridge 3 in the
direction of arrow B. When the head cap 5 returns to its
initial position, the cleaning roller 7 also returns to its
initial position without touching the ink discharge surface
6 of the print head 4. |

Subsequently, as shown in Fig. 17F, the head cap 5
fully moves in the direction of arrow B, relative to the ink
cartridge 3, to cover the ink cartridge 3 and its initial

‘state 1s restored. Once the initial state is restored, the




head cap 5 waits for the next command for printing text and images. In the
operation described above, prelimnary ink is discharged after cleaning of
the ink discharge surface 6 of the print head 4 is perforisaatiobelompoger, if
the cleaning roller 7 does not cause mxing of different colors of ink by
touching the ink discharge surface 6, prelimnary ink nmay be discharged
before cleaning of the ink discharge surface 6 by the cleaning roller 7 is
performed. In this case, there is no need to control the timng of the
prelimnary ink discharge from each’} nk di scharge hol e for each col or of
ink (yellow (Y), magenta (M, cyan (C), and black (B)) using the neans
for position detection. An inmage form ng apparatus related to the inkjet
head 1heal0rcagx@miag tan forkjtee peiktt ommasddEser bhedrbygr ebeerang to Figs.

1 and 18 to 24. The inkjet printer discharges fine droplets of ink froman
i nkj et imeaesand prints images by spraying ink dots onto recordi ng paper.
As shown in Fig. 1, the inkjet printer consists of an inkjet head 1, a
printer 2, Ia hbadopempvabnnechanibarlSboaad mréabidicapy opeking nmechani sm
20. The inkjet printer is a type of inkjet printer wherein the inkjet head
1 is didiechaygesurti¢groeleaingr odt ¢he2 inkhdispkpegeheudfacer &nsfor ns
liquid ink into fine droplets by, for exanple, electro-therml conversion
or 13 Gbeopeinzotigad 4 is performed. However, if the cleaning

roller 7 does not cause mixing of different colors of ink by

touching the ink discharge surface 6, preliminary ink may be

discharged before cleaning of the ink discharge surface 6 by

the cleaning roller 7 is performed. 1In this case, there is

ne need to control the timing of the preliminary ink

discharge from each ink discharge hole for each color of ink

(yellow (Y), magenta (M), cyan (C}, and black (B)) using the

means for position detection.

An image forming apparatus related to the inkjet head 1,

for example an inkjet printer, is described by referring to

‘Figs. 1 and 18 to 24. The inkjet printer discharges fine

droplets of ink from an inkjet head and prints images by

spraying ink dots onto recording paper. As shown in Fig. 1,

the inkjet printer consists of an inkjet head 1, a printer 2,

a head removal mechanism 19, and a head cap opening

mechanism 20. The inkjet printer is a type of inkjet

printer wherein the inkjet head 1 is directly mounted on the

printer 2.

The inkjet head 1 transforms liquid ink into fine

droplets by, for example, electro-thermal conversion or




32 electromechani cal conversion and then spays ink dots onto recording
paper. The inkjet head 1 is structured in the sane manner as described in
Figs. 1 to 17. The printer 2 functions as an inkjet printendyobermoat i Ng
the inkjet head 1 in a predeterm ned position and is equipped with a
recordi ng paper tray, a recording paper delivery system an operation
driving system and a control «circuit for the entire printer. In Fig. 1,
reference nunber 21 refers to a receiving tray for the paper delivered
after printing. The head renoval Trethani sm 19 nounts and fixes the inkj et
head 1 in a predetermned position in the printer 2 and also rel eases the
inkjet head 1. The head renoval nechanism 19 consists of, for exanple, a
hor i zortlalctztoppeanirade convidhali ont audgehehhepdppeinkutbaeecatot he i nkj et
head 1 inserted in a predeterm ned position, which is fornmed of a

r ecesseequardtingn papetrhe Téwrt énkgett heapr ilntier s2ruknuethein wheds, the head
renoval mechani sm 19 extends over the entire wdth of the printer 2 and
may be samenednnkar agx depleg ibied ipefpesdi dulftar 1dnd hori zontal directions. As
shown in Fig. 1, the inkjet head 1 is stowed in the direction of arrow H
with the s%bﬁpﬁ?iétgﬁdQ nguper pendi aal an| ynkiky. pugneéoweyt he inkjet head
1 fixed in a predeterm ned position with the stopper pulled down in the
hor i zoACAPtdRPeébrodnkTRE head daplopeRirRgehEEnaRESnP2eikboesaPe head cap

5
is equipped with a recording paper tray, a recording paper

delivery system, an operation driving system, and a control
circuit for the entire printer. 1In Fig. 1, reference number
21 refers to a receiving tray for the paper delivered after
printing.

The head removal mechanism 19 mounts and fixes the
inkjet head 1 in a predetermined position in the printer 2
and also releases the inkjet head 1. The head removal
mechanism 19 consists of, for example, a horizontal stopper
made so that it urges the upper surface of the inkjet head 1
inserted in a predetermined position, which is formed of a
recessed portion in the center of the printer 2. In other
words, the head removal mechanism 19 extends over the entire
width of the printer 2 and may be turned, for example, in
perpendicular and horizontal directions. As shown in Fig. 1,
the inkjet head 1 is stowed in the direcfion of arrow H with
the stopper standing perpendicularly. Fig. 18 shows the
inkjet head 1 fixed in a predetermined position with the
stopper pulled down in the horizontal direction.

The head cap opening mechanism 20 moves the head cap 5




13 October 2006 33 relative to the print head 4 wwth the inkjet head 1
fixed in a predeterm ned position of the printer 2 to release the ink

di scharge surface 6 (refer to Fig. 2) and al so cl oses the 13lmadecmpe5 after
printing is conpleted. The head cap opening nmechani sm 20 consists of, for
exanpl e, engagenent of a rack 22 and a pinion 23 nounted on the side
surface of the printer 2. The detailed structure has already been
described by referring to Fig. 11. As shown in Fig. 18, the inkjet head 1
is fixed in a predeterm ned posiri&ﬁ i the printer 2 by the head renova
mechani sm 19. By rotating the pinion 23 in a predeterm ned direction by
the nmotor 44 shown in Fig. 11, the rack 22 noves in the direction of arrow
A, as shkawtiivie Eiogthk9prAht headsamzithmehet h@kheadheap % shewa in Fig. 1
noves in the direction of arrow A and is opened to be conpletely renoved.
The headpcapetpemingdrpolaniom 28 thenptihikmirt édtboredéngagenhat iok the rack
22 and the pinion 23. Instead, for exanple, a rubber roller nmay be pressed
agai nstligsathrgiedeugffacehdé Headecapo5Fagd &)nendr adep béobemkedet o t he
rotational axis of the rubber roller. Friction of the rubber roller

gener ahéadbgapotatiftg rt ba imbior Asvesmphethdad dhp Berd the direction of
arrow A and opens_the head cap S. Next, the detailed nechani sm and

oper at PBRHE Meeheadishg 20heonaRsirsefar §ersarpEPéce EPEREPMEBLFPE. 2) by

a rack 22 and a pinion 23 mounted on the side surface of the
printer 2. The detailed structure has already been
described by referring to Fig. 11,

As shown in Fig. 18, the inkjet head 1 is fixed in a
predetermined position in the printer 2 by the head removal
mechanism 19. By rotating the pinion 23 in a predetermined
direction by the motor 44 shown in Fig. 11, the rack 22
moves in the direction of arrow A, as shown in Fig. 19. At
the same tiﬁe, the head cap 5 shown in Fig. 1 moves in the
direction of arrow A and is opened to be completely removed.

The head cap opening mechanism 20 is not limited to
engagement of the rack 22 and the pinion 23. Instead, for
example, a rubber roller may be pressed against each side of
the head cap 5 and a motor may be linked to the rotational
axis of the.rubber roller. Friction of the rubber roller
generated by rotating the motor moves thé head cap 5 in the
direction of arrow A and opens the head cap 5.

Next, the detailed mechanism and operation for
releasing the ink discharge surface 6 (refer to Fig. 2} by

fixing the inkjet head 1 shown in Fig. 1 in a predetermined




fixing the inkjet head 1 showmn in Fig. 1 in a predeterm ned 13 COct ober 2006
34 position of the printer 2 and noving the head cap 5 relative to the
print head 4 (refer to Fig. 2) are described by referring3t@téteg®oc20 to
24. Fig. 20 shows the inkjet head 1 being inserted in the direction of
arrow H and stowed in a predeterm ned position of the printer 2. Here, the
| oner edge of each cap | ock hook 24 installed on each inner edge of the
inkjet head 1 is engaged to each stopper 26 on each side of the head cap 5
by the elasticity of a helical spTﬂhg'QS. In this way, the head cap 5 is
integrally nounted to the ink cartridge 3. Here, the head renoval nechani sm
19 shown in Fig. 20 is fixed by being pressed down in the direction of

arrow posithem, of cap pbeékteel easindonpiveeg ZReMiuBtiedapnst helhewee edge of
t he head renoval nechani sm 19 urges and turns the upper edge of the cap

| ock haok t24 ardntadeskiown (rpfEirgto2¥ig.pal)l arupdeberlibweer bgdge of the cap
| ock hook 24 to rel ease the engagenent with each stopper 26 on each side
of theredadricgpt®. Fligsthi2d wayz4as shown in Fig. 18, the inkjet head 1 is
fixed in a predeterm ned position in the printer 2 wwth the head renoval
mechani sm 18igndZ0ashotie sheeinkhet heed heaeinaplBsdetedesn novabl e. Next,
as shown in Fig. 21, the head cap opening nechanism 20 is activated and

t he pigpéﬁcggopsoﬁoﬁgg@g Hyand stowed in a predetermined position

of the printer 2. Here, the lower edge of each cap lock
hook 24 installed on each inner edge of the inkjet head 1 is
engaged to each stopper 26 on each side of the head cap 5 by
the elasticity of a helical spring 25. In this way, the
head cap 5 is integrally mounted to the ink cartridge 3.

Here, the head removél mechanism 19 shown in Fig. 20 is
fixed by being pressed down in the direction of arrow J.
Then, a cap lock releasing piece 27 mounted on the lower
edge of therhead removal mechanism 19 urges and turns the
upper edge of the cap lock hook 24 and, as shown in Fig. 21,
pulls up the lower edge of the cap lock hook 24 to release
the engagement with each stopper 26 on each side of the head
cap 5. In this way, as shown in Fig. 18, the inkjet head 1
is fixed in a predetermined position in the printer 2 with
the head removal mechanism 19 and, at the same time, the
head cap 5 becomes movable. |

Next, as shown in Fig. 21, the head cap opening
mechanism 20 is activated and the pinion 23 is rotated by
the motor 44 shown in Fig. 11 to move the rack 22 in the

direction of arrow A. Then, as shown in Fig. 22, the head




the notor 44 shown in Fig. 11 to nove the rack 22 in the direction of
arrow A. Then, as shown in Fig. 22, the head 13 Cctober 2006 35 cap 5
nmounted on the bottom surface of the ink cartridge 3 noves dogetines W th
the rack 22 in the direction of arrow A and opens. As shown in Fig. 2, the
i nk discharge surface 6 of the print head 4 installed on the bottom
surface of the ink cartridge 3 is cleaned with a cleaning roller 7 biased
with the floating spring 11. In Fig.!%Z, ref erence character P indicates
the noving path of the head cap 5. 3hen the head cap 5 is noved, as shown
in Fig. 23, in the direction of arrow A along the noving path P. The
cleaning roller 7 attached to the head cap 5 cleans the ink discharge
sur f aceap fSomomatkdconorthef biotkony aulrdwceYpf thegénkacakkridgan3(C), and
black (K). Before and after cleaning, prelimnary ink is discharged. After
cl eani mpvels tthgetthlerdivddchartge sackae &nf dheeddlrectdbor cdndrdpwchar gi ng of
the prelimnary ink are conpleted, the head cap 5 noves fully in the

di rect izond obeasrowrA ghowg irh&igovidngtpat Ank, dascbhsar sorfage 24, and
then noves slightly upwards, as _shown in Fig. 22, to be completely
renove®f VibehrrRathégadcdp 19 sitaldrids o8t he, Ppkitpm sygrépcet et thAd i mages on
recordi.ng paper .is performed. Since the head . cap 5_nove_slightly upwards,

t he st&%&n§a§§§é€gﬁoﬁ fife ClR8RG I HAtE ARaglBandndl FOlA8TsHokA2FRAFI g. 24,
the re%%% I@%e floating spring 11. In Fig. 22, reference

éharacter P indicates the moving path of the head cap 5.

Then the head cap 5 is moved, as shown in Fig. 23, in
the direction of arrow A along the moving path P. The
cleaning roller 7 attached to the head cap 5 cleans the ink
discharge surface 6 for each color of ink, vyellow (YY),
magenta (M), cyvan (C), and black (K). Before and after
cleaning, preliminary ink i1s discharged.

After éleaning of the ink discharge surface 6 for each
color and discharging of the preliminary ink are completed,
the head cap 5 moves fully in the direction of arrow A along
the moving path P, as shown in Fig. 24, and then moves
slightly upwards, as shown in Fig. 22, to be completely
removed. With the head cap 5 in this state, printing of
text and images on recording paper is performed. Since the
head cap 3 move slightly upwards, the stbwing gpace for the
head cap 5 may be small. As shown in Fig. 24, the recording
paper passes below the print head 4 mounted on the bottom
surface of the ink cartridge 3. The recording paper may be

fed through the lower surface of the head cap 5. In this




paper passes below the print head 4 nounted on the bottom surface of the
ink cartridge 3. The recordi ng paper nay be fed through the | ower surface
of the head cap 5. In this 13 Cctober 2006 36 case, a riil3 gbel®06
installed on the | ower-surface-side of the head cap 5 to feed the
recordi ng paper. Water repellent treatnment may be applied to prevent the
ink printed on the recording paper from being rubbed off. After text and

i mges are printed on a desired nunber of pages, the head cap 5 noves from
the conpletely removed position, "ass&hown in Fig. 24, in the direction of
arrow B by reversing the steps described above. Then, as shown in Fig.

21, the head cap 5 returns to the bottomsurface of the 1ink cartridge 3,

and theaisei,t bak-igondit beninsteestar ed. tAs 3BawWR-k0rFhee-20det e head
renoval mechanism 19 opens in the direction opposite to arrow J. This
causesthheheaapchpck heoke2d thcbecengagad pebbrt hewsteppeep@blenteach
side of the head cap 5 by the elasticity of the helical spring 25. Then

t he headeaapehti saiynbegrabllyedotunt pdecornthehei ikkcarintddeol. tha this way,
as shown in Fig. 1, the inkjet head 1 can be renoved fromthe printer 2.

| f therekectingapapewefrofn bhéngrrnbbedi sfshut off for sone reason when
the head cap 5 is conpletely renoved, as shown in Fig. 24, the head cap 5
wi || remai nAfrer heextonpl etedges ey colr bosed | om. 2 | de s heehasdnyanoval

mechani sm
of pages, the head cap 5 moves from the completely removed

position, as shown in Fig. 24, in the direction of arrow B
by reversing the steps described above. Then, as shown in
Fig. 21, the head cap 5 returns to the bottom surface of the
ink cartridge 3, and the initial condition is restored.

As shown in Fig. 20, the head removal mechanism 19
opens in the direction opposite to arrow J. This causes the
‘cap lock hook 24 to be engaged with the stopper 26 on each
gide of the‘head cap 5 by the elasticity of the helical
spring 25. Then the head cap 5 is integrally mounted on the
ink cartridge 3. 1In this way, as shown in Fig. 1, the
inkjet head 1 can be removed from the printer 2.

If the electrical power of the printer is shut off for
some reason when the head cap 5 is compietely removed, as
shown in Fig. 24, the head cap 5 will remain in the
completely removed position. If the head removal mechanism
19 opens, as shown in Fig. 20, in the direction opposite to
arrow J, the ink cartridge 3 will be removed with the head
cap 5 remaining in the completely removed position. To

prevent this, when the power of the printer is shut off for




19 opens, as shown in Fig. 20, in the direction opposite to arrow J, the
ink cartridge 3 will be renoved with the head cap 5 remaining in the
conpletely renoved position. To prevent this, when the paa&yciddér Z20be
printer is shut off for 13 Cctober 2006 37 sone reason, the head cap 5
automatically returns to the initial position shown in Fig. 20.
Alternatively, an interlock nechanismmy be installed, which prevents the
head renoval nechani sm 19 fron1openiqg in the direction opposite to arrow
J when the head cap 5 is not in the 3T ritial position, as shown in Fig. 20.
The inkjet printer.shown in Figs. 1 and 18 to 24 is a type of inkjet
printer wherein the inkjet head 1 is directly nounted on the printer 2.
The pr esert reavent i ehe hewaverp 5i sufdhakighied kettibhs typeheand the
inkjet printer may be an inkjet printer with an inkjet head 1 nounted on

t he phniteéal?pwstihiant shpwnl dint Bégf. oRDow Agteanadyveeliyewanf anot her type
of inkjet printer is described by referring to Figs. 25A and 25B. As shown
in Fi gin2eAkloghk imgkhetikmanay, behéneicalacheashichppBeiveniat €geal |y nount ed
on an ink cartridge 3, is installed in the direction of arrow Q at a

pr edet 8eAdnggmoyedi Meohabtisnhé 9 Anem spdeiot ant thg ddreThéonray 29 can be
inserted in a printer 2. The tray 29 is noved in the direction of arrow R
to be SEPOPASRIECt RELPYi At Bhep. tAg head cap S5 is not in the

initial position, as shown in Fig. 20.

The inkjet printer shown in Figs. 1 and 18 to 24 is a
type of inkjet printer wherein the inkjet head 1 is directly
mounted on the printer 2. The present invention, however,
is not limited to this type, and the inkjet printer may be
an inkjet printer with an inkjet head 1 mounted on the
printer 2 with a tray. 1In the following, an overview of
another type of inkjet printer is described by referring to
Figs. 25A and 25B.

As shown in Fig. Z25A, an.inkjet head 1, wherein a head
cap 5 is integrally mounted on an ink cartridge 3, is
installed in the direction of arrow Q at a predetermined
position of the inner side of a tray 22. The tray 29 can be
inserted in a printer 2. The tray 29 is moved in the
direction of arrow R to be set inside the printer 2. As
.shown in Fig. 25B, when the tray 29 moveé in the direction
of arrow R, the head cap 5 is stopped by stopping.means
inside the printer 2. The tray 29 is for setting or
replacing the inkjet head i inside the printer 2.

Then, the tray 29 continues to move in the direction of




shown in Fig. 25B, when the tray 29 noves in the direction of arrow R the
head cap 5 is stopped by stopping neans inside the printer 2. The tray 29
is for setting or replacing the inkjet head 1 inside the 1pOcaiber2086 Then,
the tray 29 continues to nmove in the direction of 13 October 2006 38
arrow Rto nove the ink cartridge 3 in direction of R relative to the head
cap 5. As a result, the head cap 5 opens. At the sane tinme, when the head
cap 5 noves in the direction of Rrelative to the ink cartridge 3, the
operations shown in Fig. 17A to 17F 3Baudse t he ink di scharge surface 6 of
the print head 4 to be cleaned and the prelimnary ink to be discharged.
Then, text and inmages are printed on recording paper. In Figs. 25A and
25B, refrepengetbuneral tBe indi eakesidger econdungepapen bray, reference
nuneral 31 indicates recording paper, reference nuneral 32 indicates a
f eedi ngelnaliver tor eher red napebal B3 andesales ahtebdadgchel §, reference
nunmeral 34 indicates a receiving tray, and reference character S indicates
t he di ppenison Ri whichatmketimecowtdengthapbeadscdpl bveoeds Aoconeing to this
enbodi nent, a cleaner formed of a cylindrical elastic material touches and
nmoves dalrgcitvent of Bnrieaktdvschar ghesunkacerbfidgpr Pnt thead. By noving the
cleaner so that its peripheral surface touches the ink _

operations shown in Fig. 17A to 17F cause the ink discharge

surface 6 of the print head 4 to be cleaned and the

preliminary ink to be discharged. Then, text and images are

printed on recording paper.

In Figs. 25A and 25B, reference numeral 30 indicates a

recording paper tray, reference numeral 31 indicates

recording paper, reference numeral 32 indicates a feeding

roller, reference numeral 33 indicates a feeding belt,

reference numeral 34 indicates a receiving tray, and

reference character S indicates the direction in which the

recording paper is delivered.

According to this embodiment, a cleaner formed of a

cylindrical elastic material touches and moves relative to

an ink discharge surface of a print head. By moving the

cleaner so that its peripheral surface touches the ink

discharge surface, the ink inside the ink discharge holes is

absorbed and removed by a change in pressure inside the ink

discharge holes. 1In this way, the ink discharge surface of

the print head is undamaged and the effectiveness of

‘cleaning the vicinity of the ink discharge surface of the

print head is improved. Furthermore, since extra ink is not




di scharge surface, the ink inside the ink discharge holes is absorbed and
renmoved by a change in pressure inside the ink discharge holes. In this
way, the ink discharge surface of the print head is undangggebermhos he
effectiveness of cleaning the vicinity of the ink discharge surface of the
print head is inproved. Furthernore, since extra ink is not 13 Cctober 2006
- 39 absorbed into the ink discharge holes, as in known cleaners using a
suction punp, ink is not wasted. Thﬁ%feripheral surface of the cleaner has
a plurality of mnute pores. The’l absorbed fromthe inside of the ink
di scharge hol-es by a change in pressure inside the ink discharge holes
caused by noving the cleaner so that the cleaner's peripheral surface

t oucheabkbhebicak iditechaegenksditanergk thbeepri At haadnbsncalghheirssi de the
plurality of mnute pores on the peripheral surface by capillary action.

I n thi ssway, at Bacitikni punpppliekeliy cbearedtefif the ink discharge surface
wi t hout | eaving any residual ink behind. The cleaner is crowed; it has a
slightly witee prerapketealisurfecei dfll ehe Theeafior ehaeverpidrahietel eaner
bends in the mddle, it will not cone apart fromthe ink discharge
surfacef Bipvéet Rereseanéhembpbsabacrhed Akowi shhatgeidarphckhas it rolls
whi | e touching the ink_discharge surface, the ink discharge surface of the
print ﬁ@&ddﬂ§cﬁﬁagﬁa§83?saﬁﬁ ghehange in pressure inside the ink

discharge holes caused by moving the cleaner so that the
cleaner's peripheral surface touches the ink discharge
surface of the print head is caught inside the plurality of
minute pores on the peripheral surface by capillary action.
In this way, the ink is completely cleaned off the ink
discharge surface without leaving any residual ink behind.

The cleaner is crowned; it has a slightly wider
diameter in the middle. Therefore, even if the cleaner
bends in the middle, it will not cocme apart from the ink
discharge surface.

Since the cleaner moves on the ink discharge surface as
it rolls while touching the ink discharge surface, the ink
discharge surface of the print head is undamaged, and the
effectiveness of cleaning the vicinity of the ink discharge
surface is improved.

The ¢leaner has a braking mechanism-for limiting the
rotation of the cleaner. Since the cleaner rubs the ink
discharge surface by rolling as its rotation is limited by
the braking mechanism, the liquid ink and solidified ink on

the ink discharge surface can be cleaned off without




effectiveness of cleaning the vicinity of the ink discharge surface is

i nproved. The cl eaner has a braking nmechanismfor limting the rotation of
the cleaner. Since the cleaner rubs the ink discharge surf;assobay200e! | i ng
as its rotation is limted by the braking nmechanism the liquid ink and
solidified ink on the ink discharge surface can be cleaned off w thout 13
Cctober 2006 - 40 danmmging the ink discharge surface. The cl eaner has a
fixing mechanismfor inhibiting the rotation of the cleaner. Since the

cl eaner noves on the ink dischargé4§hfface as its rotation is inhibited by
the fixing nmechanism liquid ink and solidified ink on the ink discharge
surface can be cl eaned without damaging the ink discharge surface. The

cl eanedamagiagr ahat iak dikvhaggeeeshafiesm.for driving the rotation of the
cl eaner. Since the cleaner rolls on the ink discharge surface by the
rotation drThéngleamehamisng fhelngkneldsahbsrgef surfavdofindetipri nt head
can be cleaned with a new peripheral surface of the cleaner, which

appear soéttiha efesher clsaaetrivePynret Ahedcinanerfvpwasdoor thacknkr d
direction. The elastic cylindrical cleaner is formed of a cellular

mat er i 8Ls@heKJel 68E82ce| p§ ANRa/ sPtapénncer| snhihdikedely EBfafivén¥o the ink

di scharge_surface_of the_ ink dischatge L, ,
mechanism, liquid ink and solidified ink on the ink

discharge surface can be cleaned without damaging the ink
discharge surface.

The cleaner has a rotation driving mechanism for
driving the rotation of the cleaner. Since the cleaner
rolls on the ink discharge surface by the rotation driving
mechanism, the ink discharge surface of the print head can
be cleaned with a new peripheral surface of the cleaner,
‘which appears as the cleaner i1s actively rotated in a
forward or backward direction.

The elastic cylindrical cleaner is formed of a cellular
material with closed cells and/or open cells and moves
relative to the ink discharge surface of the ink discharge
surface as it touches the ink discharge surface. By moving
the cleaner as its peripheral surface touches the ink
discharge surface, the ink inside the ink discharge holes 1is
absorbed and removed by a change in preséure inside the ink
'discharge holes. At the same time, the ink absorbed and
-removed is caught inside the cells and, thus, no residual
ink is left on the ink discharge surface and the surface of

the cleaner. In this way, the ink discharge surface of the




surface as it touches the ink discharge surface. By noving the cleaner as
its peripheral surface touches the ink discharge surface, the ink inside
the ink discharge holes is absorbed and renpoved by a chanig@edidbep006sur e
inside the ink discharge holes. At the sane tinme, the ink absorbed and
removed is caught inside the cells and, thus, no residual ink is left on
the ink discharge surface and the surface of the cleaner. In this way, the
i nk discharge surface of the 13 Cctoper 2006 41 print head is undanaged
and the effectiveness of cleaning tthte vicinity of the ink discharge
surface of the print head is inproved. Furthernore, since extra ink is not
absorbed into the ink discharge holes, as in known cl eaners using a

suct i opyionp heagk liss umolamagsidednd mhiehe fdeotadimearts saodocdierging t he present
invention, an inkjet printer was described as a |iquid discharge

appar attbe equUiipged wift khe linduidd sdhecler garifead lodvithg arihiqbedddi schar ge
surface with rows of |iquid discharge holes, which discharge liquid

dr opl etl$. iTpaopiessentfunfesmiogs, Showeyertrias indgt isi ptedbserbAfls and may
be widely applied to K other liquid discharge heads and liquid discharge
appar atifid€s thRat ndi SAFaTGE I8 Gailes, Ber iBx&RpME, clRanehee¥hfdi Aventi on may
be applied to facsim,/le nmachi nes, copy nachines, |iquid discharge
apparaFﬁ§§§°PoP”EPscH&%gﬁﬁgnBNAwa§5FGtions for detecting biol ogical

speci mens, ?thkgqg%godiment according to the present invention,

an inkjet printer was described as a liquid discharge
apparatus equipped with a liquid discharge head having a
liquid discharge surface with rows of liquid discharge holes,
which discharge liquid droplets. The present invention,
however, is not limited to this and may be widely applied to
other liquid discharge heads and liguid discharge
apparatuses that discharge liquids. For example, the
present invention may be applied to facsimile machines, copy
‘machines, liguid discharge apparatuses for discharging DNA
solutions for detecting biological specimens, and liquid
‘discharge apparatuses for discharging liquids including
electrically conductive particles forming wiring patterns on
printed circuit boards.

As an embodiment according to the present invention, a
line head inkjet printer was described. lThe present
-invention, however, is not limited to this and may be

applied to serial inkjet printers.

Industrial Applicability




di scharge apparatuses for discharging liquids including electrically
conductive particles formng wiring patterns on printed circuit boards. As
an enbodi ment according to the present invention, a |ine 1aadobenigoet
printer was described. The present invention, however, is not limted to
this and may be applied to serial inkjet printers. Industrial
Applicability 13 October 2006 42 A liquid discharge head, a nethod for
cleaning the |iquid, discharge head and a |iquid discharge apparatus may
be applied to, for example, an inkjét? Head di scharging ink droplets from

i nk di scharge holes for form ng images on a recording nmedium a nethod for
cl eaning the inkjet head, and an inkjet printer. 13 October 2006 43
CLAIMS 1. A liquid discharge head, havineghed | faui & shstharges surface with

rows of liquid discharge holes for discharging liquid droplets,
conpri $iingidadékebneyef beaddantl a tyhuddr iéakhekgst apparbensahay novi ng
nmeans for noving the cleaner relative to the 1liquid discharge surface

whi | e bhReapbéandr tios fouchkagplhe ahi qukdedi behdrdéssbatateg and
droplets from ink discharge holes for forming images on a
recording medium, a method for cleaning the inkjet head, and

an inkjet printer.




a cleaner having a peripheral surface for absorbing Iliquid inside the

| i qui d di scharge holes by a change in pressure inside the liquid discharge
hol es caused when the cleaner noves while touching the |ilguwdsbbei ®obar ge
surface. 2. The liquid discharge head according to claim1, wherein the

cl eaner has mnute holes on the peripheral surface thereof. 3. The liquid
di scharge head according to claim1l, wherein the cellular material having
open and/or closed «cells. 4. The |iquid discharge head according to claim
1, wherein the cleaner has a crown shape wherein the mddle portionis
slightly wider in dianeter. 5. The liquid discharge head according to claim
1, wherein the cleaner rolls on the liquid discharge surface while
touching the liquid discharge surfaeagmMs. The |iquid di scharge head
according to claim1, 13 Cctober 2006 - 44 wherein the cleaner has a

br aki ng Aechanilsqufidr dienhbirgg hked hetvahgoa dfigtihd disahergeso that the
cleaner rolls to rub the liquid discharge surface while the rotation is

| i mit edurppcehwibhakiong méchanudm disclhegki haldsdifschdigeharaingccor di ng
to claim1, wherein the cleaner has a fixing mechanismfor inhibiting the
rot at i dAdgfdt HEoplehfer COBPTERANIt he cl eaner noves on

a cleaner formed of a cylindrical elastic material;

moving means for moving the cleaner relative to the
liguid discharge surface while the cleaner is touching the
liguid discharge surface; and

a cleaner having a peripheral surface for absorbing
liquid inside the liquid discharge holes by a change in
pressure inside the liquid discharge holes caused when the
cleaner moves while touching the liquid discharge surface.

2. The liquid discharge head according to claim 1,
wherein the-cleaner has minute holes on the peripheral
surface thereof.

3. The liguid discharge head according to claim 1,
wherein the cellular material having open and/or closed
cells.

4. The liquid discharge head according to claim 1,
‘wherein the cleaner has a crowned shape wherein the middle
portion is slightly wider in diameter.

5. The liquid discharge head according to claim 1,
wherein the cleaner rolls on the liquid discharge surface
while touching the liquid discharge surface.

6. The liquid discharge head according to claim 1,




the Iiquid discharge surface while the rotation is stopped by the fixing
mechani sm 8. The |iquid discharge head according to claim1l, wherein the
cl eaner has a rotation driving mechanismfor driving the ribasieprooef the
cl eaner, so that the cleaner rolls on the liquid discharge surface while
the rotation is driven by the rotation driving nmechanism 9. The liquid
di scharge head according to claim1l, wherein the noving neans for noving
for noving the cleaner relative to the liquid discharge surface in a
direction orthogonal to the IongiTuﬂﬂnél direction of the liquid

di scharge surface. 10. The liquid discharge head according to claim1,
further conprising a cap for protecting the liquid discharge surface

wher ei wHdreicl earercliates tegetheraMdily meeheai.snl EorTheniitguigd cdieschar ge
head according to claim1l being an inkjet head for form ng i nages by

di schangitrag iionk odherhed rcleaned, guw dhdits char ¢4 eamcfrace thas tbowsbof |1 qui d
di scharge 13 October 2006 45 holes for one ink color or a plurality of

i nk coltdres.limidA distdied deorswolfeas mipid e itdpei dodiagdloar ge Aeadtkdvi ng a
liquid discharge surface with rows of liquid discharge holes for

di schafy did ogaikd ngr ssicdEdiisihe et hod conprising the steps of: noving a

cl eaner fornmed of a cylindrical elastic
7 The liquid discharge head according to claim 1,

wherein the cleaner has a fixing mechanism for inhibiting
the rotation of the cleaner, so that the cleaner moves on
the liquid discharge surface while the rotation is stopped
by the fixing mechanism.

8. The liquid discharge head according to claim 1,
wherein the cleaner has a rotation driving mechanism for
driving the rotation of the cleaner, so that the cleaner
rolls on the liquid discharge surface while the rotation is
driven by the rotation driving mechanism.

9. The liquid discharge head according to claim 1,
ﬁherein the moving means for moving for moving the cleaner
relative to the liquid discharge surface in a direction
orthogonal to the longitudinal direction of the liguid
discharge surface.

10. The iiquid discharge head according to claim 1,
further comprising a cap for protecting fhe liquid discharge
surface wherein the cleaner moves together with the cap.

11. The liquid discharge head according to claim 1 being
an inkjet head for forming images by discharging ink wherein

the liquid discharge surface has rows of liquid discharge




material on a liquid discharge surface relative to the 1liquid discharge
surface while the cleaner is touching the |I|iquid discharge surface; and
absorbing liquid inside the liquid discharge holes by a cdamgshet WOpr essure
inside the liquid discharge holes caused by the cleaner noving while
touching the liquid discharge surface. 13. The nethod for cleaning for a
| i qui d di scharge head according to claim 12, wherein the cleaner having a
peri pheral surface with many m nute holes are noved on the |liquid
di scharge surface relative to the'1i%ﬁﬁﬁ di scharge surface while the
cl eaner is touching the liquid discharge surface. 14. The nethod for
cleaning for a liquid discharge head according to claim 12, wherein the
cl eanehodenspdsed ook dnkcebllbrabrmat etivaklhayi B opkncabdier cl osed cells
are noved on the liquid discharge surface while the cleaner is touching
the i quild.di échatpedsupracéeabingAal iLlquuddddiehanggeappadahasihgr
di scharging liquid 13 October 2006 - 46 droplets fromrows of liquid
di schapge thiviies dfigcheddensarfbicquivdtdi sowar g& danbadedieohprosing; a liquid
di scharge head eggip ed with_a cleaner fornmed of a cylindrical elastic
mat er i BP188d f@dv cagoraapd nod 1anbdi Agorhetel esher meghadi gempsishadgl i qui d
dischar%e surface
the steps of:
moving a cleaner formed of a cylindrical elastic
material on a liguid discharge surface relative to the
liquid discharge surface while the cleaner is touching the
liquid discharge surface; and
absorbing liquid inside the liquid discharge holes
by a change in pressure inside the liguid discharge holes
caused by the cleaner moving while touching the liquid
discharge surface.
13. The method for cleaning for a liquid discharge head
according to claim 12, wherein the cleaner having a
peripheral surface with many minute holes are moved on the
liquid discharge surface relative to the liquid discharge
surface while the cleaner is touching the liquid discharge
surface.
14. The method for cleaning for a liquid discharge head
~according to claim 12, wherein the cleéner composed of a
cellular material having open and/or closed cells are moved
on the liquid discharge surface while the cleaner is

touching the liquid discharge surface.

15. A liquid discharge apparatus for discharging liquid




while the cleaner is touching the liquid discharge surface wherein the

cl eaner has a peripheral surface for absorbing liquid inside the liquid

di scharge holes by a change in pressure inside the |iquid3d&sazoge hol es
caused by the cleaner noving while touching the Iiquid discharge surface;
and a head renoval nmechanismfor fixing the liquid discharge head on a
predeterm ned portion of the apparatus and for releasing the head fromthe
mai n body of the apparatus. 16. The |liquid discharge apparatus according
to claim15, wherein the cleaner Tdt®the |iquid discharge head has many

m nute hol es on the peripheral surface thereof. 17. The |iquid di scharge
apparatus according to claim15, wherein the cleaner for the liquid

di schargediead Weneirbwst bg aliegner disceerpesadiet &ogrklbubar amateri al
havi ng open and/or closed cells. 18. The |iquid discharge appar at us
accor dildgptial eiaichmalae suit€reien theprigindg;di scharge head is an inkjet head
for formng inmages by discharging ink and the |iquid discharge 13 Cctober
2006 - 47 aslifate fiaschawgeohehdqagdidpsdhaige hotesafier Hoemedk col or
or a plurality of ink colors.
of a cylindrical elastic material and moving means for
moving the cleaner relative to the liquid discharge surface
while the cleaner is touching the liguid discharge surface
wherein the cleaner has a peripheral surface for absorbing
liguid inside the liquid discharge hcoles by a change in
pressure inside the liquid discharge holes caused by the
cleaner moving while touching the liquid discharge surface;
and
a head removal mechanism for fixing the liquid
discharge head on a predetermined portion of the apparatus
and for reléasing the head from the main body of the
apparatus.
16. The liquid discharge apparatus according to claim 15,
wherein the cleaner for the liquid discharge head has many
minute holes on the peripheral surface thereof.
17. The ligquid discharge apparatus according to claim 15,
. wherein the cleaner for the liquid discharge head wherein
the cleaner is composed of a cellular material having open
and/or closed cells.
- 18. The liquid discharge apparatus according to claim 15,

wherein the liquid discharge head is an inkjet head for

forming images by discharging.ink and the liquid discharge




13 Qctober 2006
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surface has rows of liquid discharge holes for one ink color

or a plurality c¢f ink colors.




