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i mpr ovenent waf zoa40308k j et printer, and nore 5 particularl ‘92?60

cleaning device, which is used in an ink jet printer having a Tecordlng
head for printing on a recordi ng nmedium by ejecting ink and which is

di sposed between the recording head and the recordi ng nmedi um and used for
refreshnment of the r j r}gﬁxﬂ} i In particular,
the present inventi oﬁ@%@?g‘g“ﬁ a %%#%ﬁéﬁ#ﬁgkﬁk@hﬁ@& s useful for
the construction of the head cl eaning device. 10 BACKGROUND As is well
known, an ink jet printer is wdely used as a recordi ng apparatus such as a
printer, a copying nachine, anilEL\ih@dMWn out put device for an
el ectronic equi nt such a uter. word cessor, etc. i nk jet
printer which peffoP e 18 5P ?ﬂieﬁag‘% agltpglgg?[&?ﬁ &@Uﬁ?%@ntg éB@FHﬁe. nk
fromasrec ﬁxﬂﬁaﬂfyeﬁ)da hdadclau@RYice afvanisages in irﬁhk?éﬁ?ﬁﬁ e?hah‘h has a

conpact recordl ng ad, permts high speed printing an col or prl nting to
be carri ed m@rdmshelasl forgirinting onarteeuding swdiwi hy ejeetingimkiand wduiehniy dasposed

ordinary p r to,be us equi,res | ow. runn nd rat Iess
anount of ﬁ@ﬁ?ge“r the T‘E)Cﬁé‘f‘ﬁgﬁl %ﬂmélt Ee re%r\gfqg Iﬁﬁ&l}]‘%@nﬁ édpir%ff Fﬁf%rsgm ?l ng

met hod is aﬁe&ﬂﬂ% HeAld Whi Fé&oin%r of SvaSte RN, 'Iﬁ(faaf‘t[dﬁlﬁr tH@%Fek&ﬁ ngfenaoﬁ ?&&EQ{J&B
head, and ejected in the form of ink droplets fromthe nozzle hole (ink

ej ecti on pohdajl chrapingdeembr thates wieul dér théreonsgoctiahi afghdberd cleanimgptevivei ng
performance depends heavily on the condition of the nozzle hole or the ink
ej ect +bn port. Therefore, it 1is a general practice to provide the ink jet
printer wwth a head cl eani ng devi CegaARQROWKND25 preventing the nozzles
from bei ng clogged with ink, it is an ordinary practice to perform an enpty
ej ection of ink {s wfw@l;hnm’peraatmbm pmtelas méﬁly ased astagreeatling tappareins sucthas

circunference.of the i eCt | i on a ca 0 0 e off the ink
Fesi dues wht Bier 4tgpUBE rebiie SR larvete el of SPRCI R PEBT BRI Wi h a
Wi per such agiaferRlsadt A é&nﬁﬂﬂ’er wEMpr@é@éH?' &c. AnhSaft YHRePEhiTtReEhor

w ping off ink froma head an ink jet printer, 30 corrprlsm the steps of

adm ttbng |prmtn1gm59ﬂ¢c¢ﬂdmgpncdmmw6f@gbchng wikefsom diresoding hgad, hes sevealinul at ed
i nk residue acent. to the nozzles with th m,tted.ink, an ing qQff
the ' adm t teRPARS S XAt S35 o Sk e B et o R B Rand per

mount ed t0 tdi& printing to be carried out easily, allows various recording medium including an

ordinary paper to be used, requires low running cost, and generates less amount of noise in
operatton, etc. - ,

20 In an ink jet printer, a printing method is adopted in which ink is supplied from
nozzles of a recording head, and ejected in the form of ink droplets from the nozzle hole

f (ink ejection port) provided at the tip of the recording head, the printing performance

depends heavily on the condition of the nozzle hole or the ink ejection port. Therefore, it
is a general practice to provide the ink jet printer with a head cleaning device. Also, for

25 preventing the nozzles from being clogged with ink, it is an ordinary practice to perform
an empty ejection of ink (refresh operation) at a regular interval, to cover the
circumference of the ink ejection port with a cap, or to wipe off the ink residues which
adheres to the circumference of the ink ejection port with a wiper such as an elastic blade.
For example, a head wiping method for wiping off ink from a head of an ink jet printer,

30 comprising the steps of admitting ink through the print head nozzles, dissolving the
accumulated ink residue adjacent to the nozzles with the admitted ink, and wiping off the

admitted ink and the dissolved ink residue from the head using a wiper mounted to the



1 2 9 MAR 2007 WD 2004/ 050372 PCT/ US2003/ 033334 chassis of the printing
mechani smis known (Patent Literatures 1 and 2). Also, an ink jpg MAFP'?%]Wer

conpri si ngy@2603Rs08pt ch covers the ink ejection port of theryesmseiag Nead
when not in use, an elastic blade for wiping the ejection port surface of

t he recording head, an ink recovery tub for receiving ink ejected fromthe
head in refresh operation and having the 5 cap nounted to the opening

portion t f i-0g ; ] fQr ,;coll egting the
"ok dr opl ofsm ol B bR Hhoe bR i PR MR B A A R 7S 5"
However, phateecanprisoge capiwbichaoterptiehihlesiciaasngt atthdrevoiding Redpihendrt i nk

jet printer and its_ head cl eani ng‘edevi,ce. For exanpl e, although nore conpact
desi gn i s PeAReldstirgtlade fopunning e siechian paw spdecem tha seordipgrheadtandnkl

cl eani ng L i ﬁq{}(ﬁl . ti.on es.alimt to
this tr engﬁpg%n%@ g&g%%pgg% ﬁjtl:fe I (:[:Jn. sﬁg&egﬁfrﬁget%ﬁw e#ét?oc a«%@ .%“@‘? ect may
be expect esh fnvoned anthe pbedng bodiev itleecoftdng ascatesing PrakltRAsyASGesaisabed with
conventional device, such as excessive tine required for processing,

i nabi | it yCcelecipathcapk dippia seatisredy the elavies bladieis karwn éRatenid.iteeatere 3Nor e

inmportantly, c ' ° %i 1ce.l si.gned for an i.nk jet
15 printer w tﬁag&%%%ﬂemggglg?%ﬁg ggﬁ)%%rag?oﬁ?aat%&g&g% Igfoéff)[ilf}lﬁj%f i nk
(refresh peper aid aheadtleanihipadicby FOOSiatiply) altoup 98rb bmpidd déﬁ%ﬁ!m ink jet
printer for color printing, . however, where a fixed recording head is often

adopt ed, &@sErAsHE]YORaARITISgE AR inkdpl piterdeanvertiangheleaningdayiesavhish adopts.  Thus,

wth.a pri . hav] il d.,.refres eration is requjred for each
head %f | ﬁtgrﬁg%(%agegfé%%%tal?ﬁlahéggeesggﬂ’m(’t)}o Ty I(E)i |f§$@0{ec%9gmac&]%a% gsflscéo yel | ow,
bl ack, et glthoughheimeciaging ehectanshe dgltted fiom ddnoediRad dvRRNike: 4evi ce

becones Cxc;)z{l;,?l icated, and sufficient space for mechanismis required in
order to BiAblaIns aspeqified with sonvgntiangl devine such sdaressivierteg qiigt ¥ement of t he

printing . S i j f 2 _present invention to
provi de afﬁ%g mt,gl’ Mton%ogqﬁelétef\x%bgﬂb%g& ?%év%éh%gd%\n&%ehdgh ink jet printer
and whi ch per mMidie ihdreatly apereitionnl iehd tReningdevied RAesipeariot an g jeer f or med

easily and quickly, and has a sinple and conpact construction. It is another
obj 88t of primer pith sapevablevesrriiag beed yhergingm esume aigciaoreafink grefrestber that  can

nead. 30 PrErRgofh REELSY bl TisE. PR RaCRY Mo B B bR cag”
cl eani ng Hewéwe whdt€ afiRed aicbfiling ad heafercddepri@nientoan! 1ehd chanigesent
' nvent! Onaevice cannot be used as it is. Thus, with a printer having a fixed head, refresh operation
is required for each head of ink corresponding to each of the colors (cyan, magenta,
20 yellow, black, etc.). Therefore, the construction of the head cleaning device becomes
complicated, and sufficient space for mechanism is required in order to avoid interference

with the head, which hinders improvement of the printing speed.

SUMMARY

25 It is an object of the present invention to provide a head cleaning member which is
to be used with an ink jet printer and which permits refresh operation of the recording
head to be performed easily and quickly, and has a simple and compact construction.

It is another object of the present invention to provide a head cleaning member that

can be advantageously used with an ink jet printer having a fixed recording head.

30 It is still another object of the present invention to a head cleaning device
incorporating the head cleaning member of the present invention.

It is an object of the present invention to provide a head cleaning member which is



It is an object of the present invention to provide a head cl eani ng nenber
which is 2 2 9 MAR 2007 WD 2004/ 050372 PCT/ US2003/ 033334 to beMiseiwi th
an ink. j et woiégrsognd which permts refresh operation of pchascaa@sshing
head to be performed easily and quickly, and has a sinple and conpact
construction. It is another object of the present invention to provide a
head cl eani ng nenber that can be advantageously used with an ink jet
printer hayj fd : i . o i j.eet of the
present i n&gﬁg Pgertli ‘%%ﬁgn L@%%’@%ﬂﬁﬂgﬁ%ﬁ%‘%ﬁ?er%?gg?lgﬁ%g{e%ﬁg%g%égcI eani ng
menber of theed priEsemiorned entliyend qAckly didipstacimple aqod esmptcticongniction, t here
is provided a head cl eaning er which js used.in an ink jet printer that
performs printi bls@ﬁo"glmr %@B‘i’t(r}‘f lr‘% HegrumyeRpondp Effl‘ﬁlﬁ&?ga hepd ofsagmeameabyibatng
head, and i gage@‘%m : G an. ok e ' ce of the
recordi ng h%g?;@'d%ﬁ i C : h%d@%ggﬁggﬁ&ﬁ%&% (ral? aﬁgghg&ﬁa}ﬁggﬂé@?f ace

havi ngg an ar ea dyisatilitaaother digeqgel tHeharsehhevémionep ettadelesuid dogceof t he
recordi ng head and a nul%i plicity of (gfar allel and fine ink discharging
grooves ar éNEBRIAHRAIS head geppppeabes Hfdae PR 1M¥sEHOMast e ink can flowin a
definite directi 1 . : WAVATa) re | SO

provi ded a head %«{Eggdﬁi?%% tﬁ%@%%ﬂ lﬁ‘%ﬁg)ﬁ#’gﬁ&?% ﬂl}g\\élggé hﬂg%d %]g%nj?gé#é%?!ﬂnter
havi ng a r ecldeidisngedigedh ik gdt peinee tisat pakorframpripting bh ageandiag nteddon diyng medi um
and which is disposed in us&_ bgqteween th rsesﬁordi ng head and the recording
medi um  corfFHEE Ay Bomadaeutivg %aﬁé%”gﬂm PBsn Hatse a2aasten IBREREERR havi ng
an ar eq -t i j | f 1. rdi ng
nead Snd wharayoidhe (bl bl ifich BE HEAERbRl: BUEhRCR: Y piidP el Bte

gr goves ar éiapin@\einciech soall ther tagarthautht ddesj@@ioafsuifine dfebdrechelban tgd nmdher
such that waste  ink can flow jin a defjnite direction. . There is further
provi ded, irﬁulae%%%ﬁ?@éalﬂ Wﬁ%ﬂ%ﬂ&g%ﬁm&&mﬁﬁ 87, Praifidechpn fhemaig jurteet
compri si ng @of InketabeHA dTenhEhoie gl s Ink for printing on a
recording nedium and a head cl eaning Jew ce according to the present

i nvention di sposeatolBhguncthe ptehentimcatich, ierd scedsceprdvidhe a heabeldinige dedieum 25
BRI EF DESCRI PTI ON OF, THE PRAWNGS Fig. | is,.a perspective view show ng a
head ¥t eaniWyclisvise I%H&@rp@nt% hawg%ﬁé?CQFdrl’é%ﬁ%ﬁiﬁE%Wf&lnﬁfortm@twg@@@nt

| nventi on. (ELfiding et SEEbARAT A& LRHRDRVRRAINE REoldihdbliabiuff the head

cl eani ng devi
recording medium, comprising a head cleaning member which has a major surface having

an area equal to or larger than the ink ejection surface of the recording head and wherein a
multiplicity of parallel and fine ink diScha:rging grooves are provided on the major surface
20 of the head cleaning member such that waste ink can flow in a definite direction.
There is further provided, in accordance with the present invention, an ink jet
printer comprising a fixed recording head which ejects ink for printing on a recording
medium, and a head cleaning device according to the present invention disposed between

the recording head and the recording medivm.

25
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view showing a head cleaning device according to a
preferred embodiment of the present invention.
Fig. 2 is a sectional view taken along the line II-II of the head cleaning device
30 shown in Fig. 1.

Fig. 3 is a perspective view showing a head cleaning device according to another

preferred embodiment of the present invention.



30 shown in Fig. 1. Fig. 3 is a perspective view show ng a head cl eani ng
devi ce according to another preferred enbodi nent of the presenghpv tion.
3 2 9 NMARwAPEH6s 320041050372 PCT/ US2003/ 033334 Fig. 4 pSrasheigpeati ve

vi ew showi ng a head cl eani ng device according to still another preferred
enbodi nent of the present invention. Fig. 5 is a sectional view showi ng a
head cl eani ng nenber according to another preferred enbodi nent of the

present inventgQng i iS: |.0 {ew shaowi ng the operation of the
head cl eani ng ir:rlg"rr%ésrsag %%%eﬁﬁvé ﬁle%i %S%E-lg @?é&q%‘f%?glgg%?g%gfc@h%flg\ﬂ Séﬁ}t showi ng
t he oper atnotirer @icfédel drabatiitksastithgpwenparentsdiown in Fig. 5. Fig. 8 is a

sectional view show ng a head cl eani ng nenber according to still 10 another
preferred embobign® it FEtippad visMeshaing aheasslepmingEmnbeEocBEBERY PTON The

pr esent iﬁ%ﬁﬁkh%ﬂﬁﬁgﬁﬁﬁﬁ?ﬁ?%#?ﬁ%ﬁﬁﬂV&ﬁﬁﬁning device and a head cl eaning

menber fof an In an 1nk jet printer. is Basically, the

present i nvent Fign6 eensdatiowd pidveshowingiiy obypeonbf ikekeidtlcAihdi@inber Thus, the
ink jet printers_ according to the present invention include recording
appar at usSho¥{dh F4% Sorinters, copyi ng nachines, and facsiniles, and recording

devi ces w del ygus . I: of el.ec ni, c ui prent s.such as
conput ers, mor%ﬁp?gggg§%&¥aQ#%ﬂ%gmg%?@ﬁfpmﬁégn%ﬁ&%?@?ﬁﬁgﬂ§?3§wg%ﬁbrises an
i nk cartr §ige ieRE &, ni ng i nk, a recording nedium 20 conveyi ng nmechani sm for
conveying a record nediumto a printin tion, and after printing to a

: . : posi ! .
non- printing pE)lgi8iSOanS,ecawlw%ﬁ@mmgqggwéﬁea@mn@nbmcwdm tostili ce plate
havi pg a i ] %gl , i.ke; There are several types of
rec%eri ng%gﬁfg,ﬁetf?%% ?fg?ng gﬁpq ezg%fg%glf Jrnll"%ﬁ%oﬁlr)e which utilizes an
el ectro-nechani cal converter such as a piezoelectric device for ejecting

ink droplets fromthe tip of the nozzles bé reduction of 25 the vol unme of
the ink room a thernmal type AL ation of electromagnetic
wave such as | . fati ry. £ [ ' r t tip of the
nozzl es by therijlI§e 1F%%gh§%h§gH%§g%§@§ﬁ%g ?hgﬁhggfﬁﬁé%§§%ﬁ%§g%F§§gresistor to
heat i nk asgbédfer &binkgpggintérDind s;iﬁgpﬁa?;smtee.tc. Moreover, with an ink jet

printer, the restriction on the type of recording

15 Basically, the present invention can be applied to any type of ink jet printers.
Thus, the ink jet printers according to the present invention include recording apparatus
such as printers, copying machines, and facsimiles, and recording devices widely used as
output devices of electronic equipments such as computers, word processors. Thus, an ink
jet printer usually comprises an ink cartridge containing ink, a recording medium

20 conveying mechanism for conveying a record medium to a printing position, and after
printing to a non-printing position, and a recording head consisting of an orifice plate
having a plurality of nozzles, and the like. There are several types of recording head, |
including a piezoelectric type which utilizes an electro-mechanical converter such as a
piezoelectric device for ejecting ink droplets from the tip of the nozzles by reduction of

25 the volume of the ink room, a thermal type which utilizes iiradiation of electromagnetic
wave such as laser radiation for ejecting ink droplets from the tip of the nozzles by the
action of generated heat, or utilizes a heating resistor to heat ink and thereby eject ink
droplets, etc. Moreover, with an ink jet printer, the restriction on the type of recording
medium is eliminated, and printing can be performed successfully on different papers

30 including ordinary paper and plastic films, fabrics, felts, leather, metal, or the like. On

‘specific details of an ink jet printer, reference is made to Patent Publications cited above

and other patent documents and technical books.



mediumis elimnated, and printing can be perfornmed successfully on
different papers 30 including ordinary paper and plastic fil rrs,zmm hEs
felts, | eat Wor200490312, or the like. On specific details @CTAB200B03p®Y
printer, reference is made to Patent Publications cited above and other
pat ent docunments and techni cal books. 4 2 9 MAR 2007 WD 2004/ 030372

PCT/ US2003/ 033334 In such an ink jet printer of various types, the head

cl eani ng devi ce Iakudthg Pk§&§Rter ol V&idus @fbek Sthé REANEefid OddedifsROsRERHet ween
a recording nmedium and a recording head which ejects ink for printing on

t he recor dilpgnediuiiandedioderdisnpsedbetessn 2 weonlingmadiom angdla reeqrdingdeadst e i nk
generated in.. h Wela ad. c i NQge. | CE_ 1S conpact
and of hi gmqblélyggét%ﬁr%%gm g %{Rﬁéﬁd ?]tg I%Cr%g(gﬁ %36 Hﬁlgln%lr%%‘ggrlntg rg%%rﬁ\gil? I\?;eeadeapg ect when

appl i ed to cafleitibe jveite Rk gbhefatediih fhe fefedh dpRetivd 8achedeud dfant @vidriknt i ng
which is wdely wused recently. Since, in this type of ink jet printers,
refresh opeosmaginndihigh nssfogapicsrsadlnt iviiredncehemaskdleprriptivesdferovben t o t he

st and-b osi t.ion, t.he.co ct . i_gh_..perfordmance. head cl.,eani ng..devi ce of
She or oeent PP SR argRE i TR RE WA PP B b A R G RAT IO aREL 1 P
head cl eanigd devitbe Sinek, heak §heanink et Heinkeey, réftesh dPeities eainot BYpaEhARd W | |

be described in detail with reference to appended draw ngs show ng preferred
enbodi ment svitlhéegedordipg head mevesetodhgidnut-bopositiva therpemmeasisaadthighhvention is

and 1 mpr ovaienTb AL ERE SRR TR ucih: RRRan ELBaP A R0t Y Be BTAEN Ton

Fig. dpis affeetsspective view show ng a head cl eani ng device according to a
preferred enbodinment of the present inventjion. The head cl| eaning device 20
is éused as di spdaxddhe hegd deaning deyigs|agd hpad gleasing memowroirtbe picskmigneation (si x
heads in thisJ.n ce): I ... per ! n r.din | um by
ejecting i n‘?éﬁ’lol?6 C%'I&%g) éaﬁé%?&% "6 sreie?%% H}éé)p Hﬂp&o a\é@gé g@%‘é@% geéfé%%dl lt-in

nozzl es, t haibddsmers thidtRPOREsH0 Ut drderstiod eleat fied presnt fnventioade hei Ingitbeadse and
t he recordi ng nmedium The head cl eaning device 20 is conprised of a novable
plate 1, arrmbpdimens feseBbedyredew candaiarines mediiestiong and gnpieements pan ks waden t he

recorfi_,i’ ng %ﬂﬂntﬂpee{cﬁgé %%tég@},eg%ﬁm&gonnenber 10 i ncludes the sane nunber of

cl eanThg zones as recordi ng heads, 25 each zone having a group
of ink di schargiFig gisaqeepectiRugew ishowihp @ hembtleamdsg dsiice abediigig a zones are
' nel uded. preferred embodiment of the present invention. The head cleaning device 20 is used as
disposed in front of a plurality of unshown recording heads (six heads in this instance) that
perform printing on a recording medium by ejecting ink of different colors from the tip of
20 respective built-in nozzles, that is, as disposed in the space between the recording heads
and the recording medium, '
The head cleaning device 20 is comprised of a movable plate 1, and a film-like
head cleaning member 10 applied to the side on the recording head thereof. The cleaning
member 10 includes the same number of cleaning zones as the number of recording heads,
25 each zone having a group of ink discharging grooves. Thus, in this instance, six cleaning
zones are included.
The movable plate 1 includes openings 15 having approximately the same width as
the width of the respective recording heads so as not to interfere with the flight of ink
droplets from the recording heads while printing, and the cleaning member 10 is applied to
30 the portion of the movable plate defining adjoining openings 15. This portion having the
head cleaning member 10 applied thereto and having a group of ink discharging grooves is

the "cleaning zone" referred to in the present invention. The movable plate 1 can be



The novable plate 1 includes openings 15 having approxi mtely the sane w dth
as the width of the respective recording heads so as not to inpemMygngyW th
t he fli ghtwohoedsnkos7gropl ets fromthe recordi ng heads whi permsioabiosngss and t he
cl eaning nmenber 10 is applied to 30 the portion of the novable plate .
defining adjoi ning openings 15. This portion having the head cleaning
menber 10 applied thereto and having a group of ink discharging grooves is

the "cl eapidved &PR6nt drehepluatitt 6 refortihe h@ﬁ%s_ﬁﬁfallél%ﬁ{étihﬁ@'ec‘f[&?sxﬂﬁ\éé,%& plate
1 can be 5 2 9 MAR 2007 =~ WO 20041050372 P us2003/ 033354 nmoved 1 n front of

t he pl ur ali, inythethorieerdeldiiregtitnesugh thap ashittes imecbanisre maykespazeid batveegnf ace, t hat
is, in the hori.zental di.rection such that hut,t er chani.sm.may be
realized E‘E?#@éﬁgjﬁgﬁ%cq}?mag}}%?’ﬁﬁ%ﬁ‘%?ﬂl%w@% S° 1?%@&8\5%?5’12@}&%{‘@ | can be
moved tO Efaktiad@ shitCerIRERh Ahhoet (AR opBMhEESTS fale B140Rad JBANRE 14 hat the
openings 15 face the heads so as not to 5 interfere with the flight of ink

droplSet s vwitenferp mitht the §ightfinkakonléte when drivtiemnvhepastinead clbdnihgoasnltene heads
when st andi.ng- by (when not printing), Wth.suc hut t er . nechani.sm

dur ati on gb%%ﬁﬁﬁ§f&?@%?ﬂ%%“%Fﬁ?ﬁﬁyE&“?%Fﬁ@?ﬂ“%geﬁﬁ 8#%@5%“5@‘?@&@8@8% The
construct igfitieh of BapHagettioh @amkNE ré’@é?sﬁ%?er%@o&@dﬁ Ree@@el y understood from
Fig. 2 which is a crosS sectional view taken along the line Il-I1 of the

head cl eani ng Tbe remstmctiaoidhe head dleaping mamberH® capbalhzlypindestobdrfaym have, in
each cleanin ane, approximately the sane .dt s.the head cl eaning
renber | 10 g BRLs 4 SR EL Y e Gn i o Lig BT S Rt Seig T Fed,

andqigt is £ @howd pravedy of |ight weight material with high mechanical
strength and excellent anfi-corrosion property. Suitable material includes

15 various pl adhe movableplai¢ 1 suaythans ipedohcdeaporgatoas, approxpmatplyltkmeamand net al s
such as alumnum.and jts. alloys n he, Like. The head cl eani ng menber 10
may have \‘i"ﬁt%ﬁ chez CERY s R et éﬁdg/ﬁ?@l %05i([heallnf“,’§)tkh§a%rlg]§ﬁ8&ti ve cl eaning
zone needgatieulaAy SniTRld dndStisipasreraBly Brédlbidk wWeRRS hathf With@fgh to cover

the ink ejection surface (surface in which the nozzle 22 termnates to form

i nk ej ect meahanicap sirengtivand dxscliant anttroergostaeroperty. t histahlednated] indheddsnk
recei_vi ng_surface..of the.head cleanin nmenber 10 is Jless, than that of the
Dk I8 oot vEi ekt Nl R RO s DRR R e g Bl R b resh

oper at i onalydinkAknd 85 b8k, &1d BE iRg. dust particles adhering to the ink

ej ection surface may not be renmpved conpletely. The width of the ink

recei vi ng sur f dbeheask clednenghvembar| [ @aninlpvawanews sig andyshipe, ead fisstofalbithe ari | y

dependi ngre%ﬂec ir\]a'g cieg%ing]zgr(fé 1é¥s to have major surface of a width at least sufficient to cover

the ink ejection surface (surface in which the nozzle 22 terminates to form ink ejection
20 port) of the recording head. If the width of the ink receiving surface of the head cleaning
member 10 is less than that of the ink ejection surface, ink may not be completely
recovered in refresh operation, or ink residue or other dust particles adhering to the ink
gjection surface may not be removed completely. The width of the ink receiving surface
of the head cleaning member 10 may be varied arbitrarily depending on the ink ejection
25 surface of the recording head. The width is typically about 2 to 10 mm. In general, the
width of about 5 mm is sufficient to receive waste ink for recovery. The width of the ink
receiving surface needs not be unnecessarily large since this would go against the trend for
more compact design of an ink jet printer. Also, in general, the width of the opening
defined by adjacent cleaning zones is preferably the same as the width of the cleaning
30 Zone.
Although the thickaess of the cleaning member 10 may be varied widely, when it
takes the form of an ink guiding film as shown in the figure, the thickness is typically in



25 surface of the recording head. The wdth is typically about 2 to 10 mm
In general, the wdth of about 5 mmis sufficient to receive was§ #AR Ak7f or
recovery. Twe 20dsdsosaf the ink receiving surface needs natctpeszoosssassarily
| arge since this would go against the trend for nore conpact design of an
ink jet printer. Also, in general, the width of the opening defined by

adj acent cleaning zones is preferably the sane as the width of the cl eaning

30 zone. Al fhhosgh dfh%ﬁr@ghﬂ%& o, fréRrabl LAthe gm@@ ep@ou@@omrﬁrh 18e M8 I]ﬁd
S

widely, when it takes the form of an ink guidi | m as own in the
figure, thegenetadidhesdequstettiigkasas pijthe ik guiding fMRanodmg tthBﬂtﬁas/smﬁ Os7ise

PCT/ US2003/ 033334, t t 50 b t

of about 1067 Gh 35 %%aﬁ%%ﬁ%%@ﬁ@ai‘#upw%@am% Rh Gl Fll ettt o

gui ding fi |cEHn'dE>ﬁhﬂﬁ!té1%r iy ihetot Rintdeessor hnd hﬁr@@&@pacp@&vgnscﬁqﬂe R&didi&mipvabl e
|

plate that supports t | m may be about 3 mmor less, and this can
contribute @V@@tﬂr@th@ﬂrﬁﬂmﬁlmlﬁmzatl on and nore conpact design of the head

I 5d d t h d
cl cani ng member 56 casunge 1he Pf e dked P A R et e SR bl o
and fine i ”ﬂﬁuﬂipﬁ%ﬁ?bﬂ%ﬁgﬁéﬁaﬁ@‘fﬁé ki Ba R BY b8 desOm Behﬁoﬂﬁb@ﬁn t}ﬁ%ﬁ epe
t hereof Each ink disc roove 13 is défined by snall ridge- I|

pr oj ect i onssurfae dfereitfo Eﬁclsmkéhﬂ.@barghlg gioeaEnged daﬁn%ddmmalkmdgl-lykamjesam

i nt | d || el t h. each ot h trat
st ance, ot SEAngtPSis o Anteei abbroris RSN tianisanbihel isbbgrdhiy sarale
integigl |y WithRadH othdhan eOiBsteRsd inQBRle, aaRAll ﬁaﬁﬁ&iu'oﬁ@lﬂ\'ﬂx%rfoﬁﬂéd bfthe base

transverse direction) of the ink di schargi ng grooves 13 may be varied
dependi ng obedyhld isfegeallyfwithhd. r ecor di ng head or the corrp05| tion of ink.

Sui't abl e shape of, the cra i mt t.o, U 15
shape, V-shape, &E%frgﬁsg?eéﬁ%lhazs}%% ?S[ectgn‘#‘ 'glgrffﬂ? e ;apg téqﬁ’ gﬁ?p@é may be
conbi ned, i fiscHaesas ﬁa;r oves W iy B8 Yargdddepehid@ag bR Bl siFk RdoiRthead@s g | Nk
gener at ed inrefres operation can be recover ed conpletely together with

i nk resi dueccumppsticmert mﬂgs$mtﬂblq shapd ofiche efosgsdcan prshudes, ukisgior bmitedtmdIcr oss
Sectiof s SPoroThRrararogkage HeaRE T pRmpREBHT NS b B R S00D m
or less in nieshiahy. aWgthalng tosd Geckionad QR4 enifobfd! h@as@ehink gerahefaplkafreghout 1500 m
or less in width and about 100 to 1000 min _hei ght. 1f the wdth of the ink
di schar gi ngopfrainnecandeirecoxpige completely together with ink residue and other dust at the ink
ejection port.
The size of the cross section of the ink discharging groove 13 is, assuming that the
20 cross section is of rectangular shape as shown in Fig. 2, typically about 3000 pm or less in
width and about 50 to 3000 pm in height, preferably about 1500 pm or less in width and
{ about 100 to 1000 um in height. If the width of the ink discharging groove 13 1s wider
| than 3000 pm, there may arise a problem in absorption of liquid. Likewise, if the height
of the ink discharging groove 13 is less than 50 pm, capillary action of the ink discharging
25 grooves 13 is adversely affected and adequate speed cannot be obtained for the absorption
of desired quantity of liquid. On the other hand, if the height exceeds 3000 um, the ink
discharging groove 13 becomes too thick, giving rise to the inconvenience that the film
becomes too hard.
The size of the ridge-like projection 12 which defines the ink discharging groove
30 13 may also be varied arbitrarily in accordance with the size of the ink discharging groove
13. The size of the ridge-like projection 12 is typically 20 % or less of the width of the
ink discharging groove 13 in width and 0.5 to 80 % of the height of the ink discharging
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than 3000 m there nay arise a problemin absorption of liquid. Likewse, if
the height of the ink discharging groove 13 is |less than 50 m 7¢aRI2i@Er Y
acti on of WORE04/4R37@i schar gi ng 25 grooves 13 is adver sel PEATYLE340338ad -
adequat e speed cannot be obtained for the absorption of desired quantity of
liquid. On the other hand, if the height exceeds 3000 m the ink

di schargi ng groove 13 becones too thick, giving rise to the inconveni ence

that the fichte 1béckuigs, freferdtdy d0 %J belesy arehofiddief thedgedistkeegipp @rReEI1gN 12
whi ch defjnes the ink dischargi.n roove . 30 13 may also be_ varied
ar bi t r ar i IyWidfh gy iarth¢ehing ﬁelg*%égél?ez@k 6¥S°¥%@nﬁrﬁowe§éﬁaﬂ’§l&h§ groove 13.

The size of th?h Qﬁsc?}hlj'égrllgﬁ%rgb@&fj ﬂ%@fdrﬁleagmﬁf; %gate{‘iﬁ%gh g3 of the

wi dth of the i Sc roove inw % of the
hei ght of plteﬁﬂablm Korthes dyangiidimg ofp‘lﬁ@h@ﬁﬁtb/;ﬁﬁ(faﬂ%bﬁe gﬂam&ﬁaﬁﬂ for molding

E?:T : Efi?g%&%ﬁi%ﬁ; %{q%g@%iﬁ“@@ oBlisis Biiriahdos P P EChabont of
i T 13
b1 or el RRPo sh ULt spBab et B e WivylA MIGHROPABRLILERG To of

pl asti c npsigestal amifelipoblabs i, astivinyrateste andfcombimitidh Bgredt, dmiic! udes, but is
not limted to, thernoplastic materials, for exarrpl e, polyolefin such as

pol ypr opyfhereoseEBIR aaels, fonespamle @olyymthangs. dery13ie. gRexyesian sdicone,

pol yether ester, polyester am de, polyacrylate, polyvinyl acetate, and
conbi nat i on hereof, and thernosetting materials, for exanple,

pol yar et hanes, Maddiyg atet®d iBnxthese gddstis ma&iriaisaﬁﬂ&destﬁ:@ieﬂ&nplet @jection Mol di ng
met hod usi ng_these plastic materials includes,. for exanp ection

mol di ng n@pﬂb@g m@%ésegn RSO BESETSHIE, cét Moiwga@qﬁ@%ﬁ%@%ﬁsm@n&%gs i nki ng

type pol g&gﬁnepﬁlta{%ﬁb gcﬁéﬁcﬂblﬁﬁe@%%uﬁcﬁlgég %?Pi(f‘fersﬁﬁs asﬁl‘?@bne??s?ﬁr% il RReBS

silicone I'ns, 1nc casting process u I ZI ng’ Cr 0SS I'ng reaction
by means afsting proawisaitidizingadesatlinking redotioh bp meaheaimitravibkt vadesgtionetlectrdmn or der
to contro] surface tensi ‘Hgf t hese polynmer materjals, 15 hydrophilic or

hydr ophobb%@enlﬁtpvése% erip CoRrQ) Suklens tERp ok thess popansresteridlberi al s.  In
gene

t ransf er rgsgdl?{ﬁlﬁé orj gr}@gii@gﬁgﬁgﬁ 1?6 élg%é ééé%@dcogﬁg%ﬁ% f)o%tﬂ% f)?%%glra %SI es. In
parti cul amgqneiaj/qmwﬁ'ne:aadzdadva«itageouﬂy fisetidbeBavse o ﬂ;lgw&i @Msf@fabﬂ;tyltfmphl lic
additives, for exa TRI TON X-100 avai.l ahl e rbjd

Coctyl IS S E DRIt REOPRB DR ELiE 18 Far e AR g BHERe sgeq vt

sui tabl e. ?'ﬁd?@‘?s"b%'b'waéiQrﬁ%f'B?&‘ép&'h@%ﬂﬁlﬂges”m%mﬁl@ TRITONDS 180hialbe for the

pur pose o
from Union Carbide Co. (octylphenoxypolyethoxyethanol nontonic surface active agent)

20 is suitable. Especially good head cleaning member 10 which is suitable for the purpose of
the invention, and which has excellent property for the flow of waste ink can be obtained
by using an ultrafine replication method according to the applicant of the present
invention. The ultrafine replication method is disclosed in a PCT international patent
publication No. WO 00/42958.

25 The head cleaning member 10 may be used with no surface treatment of its
surface, especially the surface of the ink discharging grooves 13. In order to achieve
smoother flow of waste ink, however, surface treatment for obtaining ink repellent surface
or the like may be performed. Suitable ink repellent treatment includes, for example,
fluorination treatment.

30 In the illustrated head cleaning device 20, a waste ink recovery case 2 having a
waste ink sump 3 which collects waste ink after flowing through the ink discharging

grooves 13 is provided together with a waste ink recovery unit which is in communication



t he invention, and which has excellent property for the flow of waste ink
can be obtained by using an ultrafine replication nethod accordijmgqgpoyyhe
appl i cant okvotbm/gsesent invention. The ultrafine replicaciraszemsobisds i s
di-sclosed in a PCT international patent publication No. WO 00/42955. 25 The
head cl eani ng nenber 10 may be used with no surface treatnent of its
surface, especially the surface of the ink discharging grooves 13. In order

to achi eve wanepthgke nkeumph ﬂﬁ@é}itﬁacitiﬂ% andROEMEIhg (Bdvhae eid rERtwERN inkor
obtaining ink repellent surface or the like may be perfornmed. Suitable ink

repel | ent tiesaxankHit pdppitedda dhis embodimanp pensistsin geombardtion of esaetinamumisd | n

the illustrated head,cl i deyi 20,. a.waste i recovery e 2 having
a waste i n?ldgau%s(%%n%ﬁ?‘lﬁ?acg?(ioé'&ys&\?%%s%emﬁﬁ%peéﬁotnél?a ‘rﬂﬁ%%aﬁl&i?ﬁgﬁl WY he | nk
di schargi ng grogye tihd dfTeED\UpeRtioh @0 HeReioriint Redl MBSAILs dietdEROM Y uni t
which is in communication 8 2 9 MAR 2007 WO 2004/ 050372 PCT/ US2003/ 033334

with the wasezelesrandsvasts 18k isoecaxed bice clesdapace dedipwe by ey nhelisshagmg nk. The

waste ink recovery i t. adopted, in thi odi ment consj st.s .0 a .

Conbi nat | onGPS 19, on iR glng B EePinn SaRb D, vheSthgs Witk o
ink is perfgeRRgie ihl0iniexailRt adhadmg o lcuieumfireddR@fthd Mk fectith peg e aRer ati on
of the recording head 21, ink is ejected fromits 5 nozzles, and waste ink

i s recei vedhasg 23 apil sunge Ppprs alebias phetbierslpst are alspkecdived hairtlyis Spaceglivoncdsa 13 and
t he head 21 _abutting.agai nst the.head.cl eani menher_,10.. Toget.her with the
waste nk. T PePRiEs i o g PR P Ry BAE b e B Gl o

port 96 thegrob@ad 334 fnEoriiiihR IRRRALINGQRGdves 03 vl thekvaske Shk Alnep ler ecei ved
by this space. In such a state, by applying vacuumw th the suction punp 4,

the waste i Whst HkiTheovierkeadé g éhthegvasty 108 tagk doerrbsis xecoverelghiertr om t he i nk

di schargi ng groo 13 via th ste.ink . 3..n the . waste.ink. recovery
case 2 o the vestitehds nBodBRAES OV T BUE oo el ARG b R SE e
enbodi ment  glaesRaviie o Bllerkin it R spRG! Bay BKAKEWPItBa iviis@ Sk Boebens PAe&hbari Ng
no filler init, the space may be filled with a waste ink absorbent 6, as
shown in Fndig3. Exemmpbtscd thi weste inkeabserbenile inplyde. bahareaot Hetited &0, vBtieusar e not
limt to, yvari i.ber .er| C a i waste. f1 ber

mat erifgl , p%?%l%eg%?%%%c% a??ﬁ%%ﬁ%h’%%tg ﬁg& rg%t%l?l%lép %r‘ﬁ Lfti:?%?thcgﬁlgl stglgmas 4nd the

like. In pagdohgsibirethBd foERI agbgenikentn patianighslyside Bbsdsbent Sattsats subh as
di sposabl e di apers, for exanple, cross-I|inking pol acri’liate, resins, can be
advant ageouisiuged imetisporable dinpere fenexamte. ceas inagvozwsry ¢ FSISafRIE | ncr eased

drasticall yadvantageously used. The efficiency of recovering waste ink can be increased drastically
by the presence of the waste ink absorbent 6. This method is suitable especially when

20 total amount of waste ink is small or when exchange of the waste ink absorbent is
presupposed.

The head cleaning device of the present invention may be constructed such that a
cleaning sotution supplying unit is further provided on the upsiream side of the ink
discharging grooves for holding cleaning solution to wash the ink discharging grooves,

25 and supplying at the time of refresh operation necessary amount of the cleaning solution to
the ink discharging grooves. Fig. 4 is a schematic view showing such a head cleaning
device 20. The basic construction is the same as has been described with reference to Fig.
1. However, the head cleaning device 20 is further provided with a cleaning solution
supplying unit including a cleaning solution tank 8 and a pressure feed pump 7. In the

30 cleaning solution tank 8, cleaning solution such as water or alcohol 1s provided
beforehand. The cleaning solution is sucked by the pressure feed pump 7, and fed via

distributing pipe 9 to respective ink discharging grooves 13 at high pressure. The cleaning



by the presence of the waste ink absorbent 6. This nethod is suitable
especially when 20 total anount of waste ink is small or when exchhigl 2687
t he wast ewiondooab®atbent is presupposed. The head cl eanimgr/usarozes3sds t he
present invention nmay be constructed such that a cleaning solution
supplying unit is further provided on the upstream side of the ink

di schargi ng grooves for hol ding cleaning solution to wash the ink

di schar gi RelufihORY &fer tA8n@10thS Waple)hlD gndink téseddei avematilateafin @s&dinRper at i on
necessary anount of the cleaning solution to the ink discharging grooves.
Fig. 4 isdgchunaggroereyi deetisiidnga hecteste iRk aeme Peaithysucien Peep2o0 thhe

basi c congf.rt #é%l& %e S Thileef nggﬁmpgﬁ%f\eﬁg tl?e ul%'(te\% PGl féceeft?% gf%&mnt o Fig.

1. However, cleanlng evic provi geanlng

sol ution of tephly disghaifihg gtoveksdidege sinall@asously itk t]ielrecfbv’eﬁ}ﬂdﬁf tBe dMaste nkpr essure
feed punp 7. In_the 30 cleanlgg solution tank 8, cleaning solution such as
wat e or al cohdbehsadyleaningerrember ofr ths BisaENt THEDEPRBIAY by cewiucicdsusisthsiiéked by

the pressyig %8“19 t%nt o?f?oﬁlsltﬁ‘ere(gkI %.% 1k Ry e'i"%nﬁ‘r%%g?l@et ﬁ?\%@ﬁ“ ve ink

di schar gi g roov 3 at pressure. eani n

2004/ %033&&@1&! ahi&&&ﬁ@/@aaaaﬂngm lottated hanshe ﬂ&ﬁgeelikd @bjd@ﬁoﬁﬁhhﬂ%fﬁ@ﬂieﬁnk nk and
i nk residue accunulated in the ink discharging grooves 13, recovered via

the wast e disshargugRrarvahdtighe isusahematipuiey showing weh ahsad eleaning mgAbes. Thi s
embodi n‘entml Whertin aas%eewﬁl?n{[eg%ﬁg ilg ?sﬁu{ngh %Vtﬁnﬂo%ﬁb]%'tp%zﬁ? %Wﬁl zgn i Qél\r} ?uc Let he

i nk di scharging grooves 1s aneous e’recov

wastie i nkthde a tie viiglatkes hpaaﬁmuyremﬁr erafs, ﬁiﬂ&i@mﬁﬂttgmdiﬂgﬂlmqiﬁaﬂ@,\h hee
constructed such that it further corrprlses at both end portions thereof, a

si de wal | bedy Ehwithgides-likeeraieviigns ddasasdheredite therconervamertiansiumguidedhy the hei ght
greater t Eﬁ@ véa'gleat Vbbfilge%d%] {ﬁﬂgPJuﬁ?h G ebhigts1ak d%%ﬁb%%élgﬁ wlmrefeq(%&%*?@r gi ng

gr ooves. VI ew show rig i ng nenber 10,

wher ei n angsde andl) it besohes pdsible, ih addition toOthE heoneryalfiversieliak, o berabd bifan
adhesi ve such 10 that a side wall rises up vertically at both ends, and a
wast e i nk guicsidpgyor ¢ther sofifh precinitates speisas duglorpytiolss %ﬁhFﬁng e sk @ectifioj ect i ons
12 b3 a0neiftet) biBAANMENA ﬂ@étfdn%grfﬁwJﬂH@fé%Qﬁdﬂy A8 will f1E sl DOL R

such”a consttuctio as described bel oW W th erence to Figs.
6 and 7, bbﬂm@ﬂmnﬁ&mmwakﬁbmﬁngnmnbdﬂﬂl|on to the recovery of waste ink, to

scrape off i nk residue or other s Clp tates such_as dust pa tlcles
adhering to thé e c g’,ﬂ@@g.ﬂ&mh%l%w ¥0§é§w§ %rg&&a%@o‘feﬁéavfh EJ?@&?

surface ot f rgﬁdﬁgg%%@mﬁegumgmb& aphIIR! #R!ddndkd tPRE RSN IS &meiee head

cl eani ng ne
the movable plate or the side wall member, with an adhesive, has been described with

20 reference to Figs. 2 and 5. However, instead of employing such a form of ink circulation
film, the present invention may be constructed such that the ink discharging grooves are
formed integrally with the major surface of the base body of the head cleaning member,
the movable plate and the side wall member. The head cleaning member having such an
integral structure may be fabricated, as in the case of the fabrication of above described

25 film-shaped head cleaning member, from various thermoplastic materials. The integral
head cleaning member can be preferably fabricated from elastomers such as urethane
resins or polyester resins by any of usual molding methods known to those skilled in the
art.

Figs. 6 and 7 are views showing actual steps of usage of the head cleaning member

30 shown in Fig. 5 in sequential order.

When the ink jet printer is used in printing, the recording head 21 including the

nozzle 22 is, as shown in Fig. 6(A), in the proximity of the recording medium (here,
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A head cl eaning nmenber in which the ink discharging grooves have the form of
a ink guiding filmand the ink guiding filmis applied and adhefdd|ARd{fhe
base, for ewanmplogosdhe novable plate or the side wall nenberi/usdcbiieasss
adhesi ve, has been described with 20 reference to Figs. 2 and 5. However,

i nstead of enploying such a formof ink circulation film the present

i nvention may be constructed such that the ink discharging grooves are

formed int eggcakdiyg PigieR) 23 eTHBdePhratiti betdeerothe ifleeibass hefye 9fa ik haad ]
cl eaning menber, the novable plate and the side wall nenber. The head

cl eani ng neABeHCHEATAGEPIR s aboitdgrm Tde opemipgeoithy mozalla plate heredyidgs i n
th f i cat] i i d. head. cl eani
ronber. v ot R Sl BleeRAPEREE SR de 3 21 Ty SIRRE R, AERGPERTRR, "

menber can kg gécfoarcdidiydicplty fah eigk dozem2e| ast oners such as urethane resins
or polyester resins by any of usual molding_nmethods known to those skilled
in theS art. Figdlext Riglrpshhereraticanes SRVRih g1 6t Biathedieapa] of raisedijethef t he
head cl eani r[ﬁ.rﬁb oo LR.F ' ial. Qrder. V\h t he ink
jet printer r&?fg Uset alnr?%%'r ﬁ*@?‘%ﬂ&é ﬂ?l gﬂjrfei%ofr ieiegﬂﬁgg%gf%f Zﬁ%c??{%lﬁihﬁﬁg?he nozzl e

22 is, as sheysmdsaphiogim8eR)equiltottiehddsiaXnl thetsydeokall RRmbEE Df ok BleaBadbatm
(here, 10 2 9 MAR 2001 WD 2004/ 050372 PCT/ US2003/ 033334 recordi ng paper)
25. The sep&rdtiche beaddeaninghacinhy 1) Betrise At theread &1 misioriedt he head 21  and

t he recordi ng paper i ot T i f ot novabl e plate 1
are wider than t gn’v%ng 3#%‘”@?11 Fﬁéﬁ%&@%@gﬁﬁg??ﬁg@éngzt?‘gge%df&f‘%n ead 21 so
that tiere infeniter PO @heved ©rright hstilahetikicftion sirfdce P 9B Blesiehd 21t he nozzl e

22. 5 Next, for refresh operation, as shown in Fi a 6(B), the head 21 is
rai sed in tlkemplieleeealeshbioibe gide vl membes 1¢od thedhaghclegningtveenihik 18jse @t ton

surface 21la ' e : e height of the
cide vl | mit B3R i RORRTER: RRRLAKLARRcka T BoplRa R Pelien Lo

the rise of idpefdimad t2Wastsths tarpfieh! tHhwzzle®d amHahwinkrjdetion suf(4e} 214 hvaarvabl e
plate 1 holding the head cl eanin 10 nmenber 10 is noved to right until the

i nk ej ect i oRtkstips generatadhcqsptaiping iReregidpq apdsiing dish Iscpressyrested e thepyastenak si de
Il f i . , f .
1o 1y o AR b e PRt BLRATL A, SREPTS e Ay BRadile. o R Pp N s PR

performnmed tecdvasdadtheee.i nterior of the nozzle 21 and the ink ejection surface

21 a. Waste ink thus generated containing ink residue and fine dust is
pressure-fed to tHErgaEpketipprf the refresh operation, as shown in Fig. 7(D), the used head

cleaning member 10 (movable plate 1) is moved to left and returned to the original stand-
by position. In so doing, ink residue or the like 27 adhering to the ink ejection surface 21a
20 of the head 21, if any, is scraped off by the tip of the side wall member 14 pressed tightly
against the ink ejection surface 21a, and collected into the space 19. The collected ink
residue or the like 27 is washed at the time of next refresh operation and recovered by the
waste ink tank.
As can be understood from the above explanation, the head cleaning member 10
25 according to the present invention functions like a shutter when the movable plate 1
holding it is moved left and right, and refresh operation can be carried out by simply
moving the head cleaning member 10 up and down by a small distance. Refresh operation
per se can also be done easily and quickly.
Fig. 8 is a perspective view showing a head cleaning member according to still
30 another preferred embodiment of the present invention. As shown in the figure, after the
head cleaning member 10 of the present invention in the form of a ink guiding film 1s

disposed on the movable plate 1, a rib-shaped waste ink receiving member 24 formed by
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15 tank by application of vacuumto the space 19 using, for exanple, a
suction punp, and is recovered there. After conpletion of the refyrnaghgg;
oper ati onwoepogdsoymz in Fig. 7(D), the used head cleani rgeSzbesr03if34( novabl e
plate 1) is noved to left and returned to the original stand- by position.
In so doing, ink residue or the like 27 adhering to the ink ejection surface
21 a 20 of the head 21, if any, is scraped off by the tip of the side wall

nmenber 1l4mpidssethd dighbmyr ma@ahlns furthBeapplikd eh@sdlcpd BUf. f Agewaste @k and
collected into the space 19. The collected ink residue or the like 27 is

washed at reegiingimpembgr 24des compruaishtingleqlen 3okr ordingeverieinkdo Bie inkguidiest e i nk
tank. As . th | anat i. he head .cl.eani
renber 10005 PatHERHARE iy BELHE sRAREE LA DNR LA el B PERD  WEDL [ e

when the sovalhthephatie side Wall temer 14 dfahdmpsddidaaids madbérd @iescrand abeld esh
operation can be carried out by sinply noving the head cl eaning nenber 10

up ahd doWihpsferenes i Figdd-st ance. Refresh operation per se can al so be done

easi ly and qui i O, [ § i Vi i head cl.eani ng
menber accordi ﬁ\g{eﬁh é;,l IC%%BE%%? Egﬁé&fbs\r@? tglfi%gléﬁ %ﬁ‘gﬁgﬁwe&? uﬁ%@npr esent

i nvent i onyefidsh Gheaawon oF thé fechiddy ibad 2hé &imd Hseratheadfes! @ANYeNBIRMAn 4 of the
present invention in the formof a ink guiding filmis disposed on the

novabl e ptage ef the hgad claring pembra sl descrked abost Withgeisrsriseto Bigsfoamed by 11 2 9

s furt neFSpB PR et Foire i st lel e Bl FATTREIT 24 has

comyni caipkRecenahe medibef 04 dispadii Bg tARhe clebking Ondnltr i1 0ko @uitciond a diéde Bot h
ends of waste ink receiving nmenber 24 constitute side walls rising up in the
sane nanniacase ek Wieg smphy sicsond inkidropietsiiperefigslement diom g nesribeel the

descri bed it I, I l.eani ng menber
10 const rlllj‘%'tB g%s eggéxsl}‘?gmﬁa%tﬁﬁw@hlg&ﬁﬁa%gléﬁ{e%d%egaenél\@lﬂﬁendésgﬁ arrgggg%a%‘elr%at ion of the

r ecor di ngcdigsletelyireeoaasewith 66 &akye tebligik. Sartehie sibé abhatbdb ehds éfthe case of
t he head cl eaning nenber 10 described above with reference to Figs. 6 and 7.

First, thwastejakapesivingmesiher A¢ sambe braesty dntg cpatagiomth tednly cisetigrediriage phe si de
val 5" SHEVBEIs M5t TS50 TRIBRL Rl SREASRATRSH P BR B2 19,
dropl et s theink €édtRahnEfate. fRoethet, Racatheal R 16k rddedindwashbeis2pRkendad, waste
'k 1nel ugr{t{l] eicrc])lr(nnrlgnsii:g[ilill% h%?e?s 2f3: \rn}'gstg ilillf{twhegﬂ ltleilscdlr(?Spe%aflr’lon? (t:)he nozzle hole of
the head and which is received by the waste ink receiving member 24 can be effectively
transferred to the underlying head cleaning member (ink circulation film) 10. Also, since
20 a closed space is formed in the head cleaning member 10 by its partition walls, waste ink
confined in the closed space can be sucked by a suction pump, and can be quickly and
easily recovered via the waste ink sump to the waste ink tank.
As has been described in detail above, in accordance with the present invention, a
head cleaning device for an ink jet printer is provided wherein refresh operation of the
25 recording head can be performed easily and quickly, and structure 1s simple and compact.
In the ink discharging grooves of the head cleaning member, a capillary
phenomenon manifests itself so that the waste ink which has been used in refresh
operation can be efficiently circulated in the discharging direction and recovered to the
waste ink tank or the like.
30 The head cleaning device of the present invention realizes a shutter with its head

cleaning member, and thereby can be advantageously used in a fixed-head type ink jet

printer. In particular, refresh operation and removal of ink residue and the like can be
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conpletely recovered with no | eakage to outside. Since the side wall at both
ends of the waste ink receiving nenber 24 can be brought into CQHtf‘?RtZthh
the i nk ej ex0i200/050372ace of 15 the head, it is possible tecyarsams/093B4t he
solid precipitates such as ink residue adhering to the ink ejection
surface. Further, since the waste ink receiving nenber 24 is provided wth
the communi cating hol es 23, waste i nk which has dropped fromthe nozzle hole
of the h?%&-ﬁﬂﬁe&"éﬁhﬁﬂt&&u&%ﬁhﬁﬁ%y@ﬁ hitBsashRnt HKhE BRI MEHnBERSGE: 24 can
be effectively transferred’to the un%erlyl ng head cl eani ng nenber (ink

ci rcul at i orbetweamheads paviigd fori vacieup@lersciogbeldegpadding fdrgefnest operatipe ciread

cl eani ng rrelgebcgrr 10 bg 'utesd partition walls, waste ink confined in the closed
space can b ﬁ%ﬁgléy ‘i?l &%uction punp, and can be quickly and easily
recovered via t heuriestif abdtbd SUOWith Ghe esen@siventidiK bl Pddifg abRSbRE Bt waste
described in detail above, in accordance with the present invention, a head
cl eani hg dewnk erd puntioanedoykryj regchpripmiie thei wasty mirelencrenptrasiem itrie pessiiile per at i on

f the 25 di ng._head be. per f i | d qui ckl d struct
"s Sl dREPNEDBSEATE oY SFRE W e Al NPy QOve ot d0 il eani ng
nenber, a Cs%Bpﬂyﬁ@MecI@Hﬁﬂ%%@ﬂ?ﬁﬁﬁmfs@cﬁ @fthéﬁﬁdcﬁs&l@rg]qﬁgagr_obb@ Washéah&omhi ch

has been used in refresh operation can be efficiently Circulated in the
di schar gi ngheheasteltamnamdmberwande aebre eadilyelonpast e i nk tank or the like. 30

The head cl eani evice of th resent invent.ion.realjzes,a shutter with
'ts head ol eani HECRERGE: D oAk eResany A ED hIPLRE Gt S Res Ther
fixedypead §¥hg fortke b&istrubid¥f8he hdall cRAhingCevRE cali BE pRVHAP S phrkiea Mgk
renmoval of ink residue and the |like can be 12 2 9 R 2007 2004/ 050372

PCT/ US2003/ 1638 3Baningendobersery dierranstatedus e formof filbypr siaydistiomisirsacement  of

t he head cl eani ng nenber .. bet ween heads, pravi ded for .various colors, so that
Fequired {1 RERPEaVEIe o8 s E RE PR e RISy rEA MR BB BRE cher, 1n
accordance ity foliBe BERESMent R drfdlier BY nRirO¥bEbAY haksQEa ddide Aashie 5
i nk and suction recovery nechanismin the waste 1 nk recovery system it is

possi bl e t get praen d¥ingawaste inkikeasiver by al ronlgplicieoimeralist inkalisrbargye groovésdi ng a
cl eanj pg sol uti suppl vi ng nechani the upstream si,de. of the ink
di sch 5 gi ngneﬁfl%%vées(fonﬁ%e\ﬁtoél ance. %FéC%%g?ngaﬁio% eé’a‘ﬁul%ngofraém %gr)m(%n be nore

easi |y donegorfelpdrdaigrtie width afGerélantieg Wedds blfticlRhefebhe tRMARE baT zohehead
cl eani ng menber 10 useful for the construction of the head cl eaning device

can be proviodegbver wagg inki wihat contapinating the recording medium, printer or other
mechanism.

20
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head cl eani ng nmenber may be constructed in the formof filmor may be forned
as a nenber having ink discharging grooves of simlar depth, anggbh r@ﬁy
can contribute greatly to the devel opnent toward snaller an nor Aﬁﬁ t
head cl eaning device and ink jet printer. Since waste ink received by a
multiplicity of parallel ink discharging grooves 15 needs to be conveyed
only in the direction of the grooves, width of about 5 nm corresponding to
the width of the recording head is sufficient for one cleaning band zone to
recover ste ink wi.thout contam nating the recording nmedium printer or
other nedhaL dameddsi13 2 9 MAR 2007 What is clained is: | . A head

cl eani ng nenber for use with an ink jet printer that perforns printing on a
recording mediumby ejecting ink froma recording head, said cl eani ng nenber
bei ng usdd i keadiclrening atpaibes forame Witk aejrkgeti imtes thaft perdorofs frimging ecor di ng

head, in which sai.d head cl eani menber. has Lor .surface having,an area
equal tor%¥“$%§6§?”m} aﬂﬂﬁﬁ@'qﬁﬂggfé8?¥gﬁgEﬁﬂ?ﬁ@@hﬁwﬂg%rﬁ L% W9 head and
a mul ti plih gbutiyiefagpiastahnlisk ejaartbnfsurfecd dtkhdicssibmp e igharues are provi ded on
said mjor surface such that waste flows along the direction of the

di schar gi ng gfy8Ped cleagingapmbediaga maor ek deyiragn gregsaed plarest med on a

surface b Ldi J to a base body of said head
Qﬁanﬁ%&é‘@fte%ch%‘f sur hgr 054 F&bmﬁgﬂl&% gith

cl eani ng ne hea eani ng er according to claim1, wherein

sai d i nk di schangiiplgitygf paabel andVipe inkotigbaresegroorabregitayidedsal wot ed fromt he

group consi.sti of U-sha V- sha cect angyl ar. shape and a conbi nation
Pher mor - TistsufdksFuch LALARe Adhe ARE R S SR H iy MRS e to 2.
wherei n a wasticteitKsai® Wikl idchark hotdd@ive iR b iRd oh sabfaélofGolaseCinkwast e i nk
that has flown_through said ink discharging grooves. 4. A head cl eaning

mermber addishing g adheigdyo g hascdody phpaid hgadicleaBingygestern sai d waste ink sunp
is further provided with an ink absorbent. 5. A head cl eani ng nenber for use
with an ink jet printer that perforns printing on a recording nmedi um by
ej ecting 2 nk A lomnd aleaeiogneinigr headiinsaicthiol leaherg ssehibkrlisokdrgggused in
abut ment agai nst an i nk &Jeqt'on S rfgie q% t he reconLng#pggd \;n whi ch
sai d head ®VERMVEG FEBEFORLSNEPSE[e81ed J9ry B SR FPRYSURS A aRGU41 to or
| ar ger shape, rectangular shape and a combination thereof.

3. A head cleaning member according to any one of claims 1 to 2, wherein a waste ink
sump is further provided so as to collect waste ink that has flown through said ink

discharging grooves.

4, A head cleaning member according to any one of claims 1 to 3, wherein said waste

ink sump is further provided with an ink absorbent.

5. A head cleaning member for use with an ink jet printer that performs printing on a
recording medium by ejecting ink from a recording head, said cleaning member being used
in abutment against an ink ejection surface of the recording head, in which

said head cleaning member has a major surface having an area equal to or larger
than the ink ejection surface of said recording head and
a multiplicity of parallel and fine ink discharging grooves are provided on said major

surface such that waste flows along the direction of the discharging grooves,
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than the ink ejection surface of said recording head and a nultiplicity of
parallel and fine ink dischargi ng grooves are provi ded on said major
surface such that waste flows along the direction of the di schar% ALk 2007
grooves, 14 2 9 MAR 2007 wherein a side wall which extends in the

| ongi tudi nal direction and rises up higher than the ridge-1like projections
defining said ink discharging groove is provided on both ends of said head
cl eaning menber. 6. A head cl eani ng nenber according to clain15 wherein

said ink discha re integrally forpmed on the . urface of
a base body of%¥ @% %ﬁﬁg’ @Y@Eﬁﬁﬁﬁwnﬁﬁﬁgﬁﬁ é“mﬂm LEFUED A% Pﬁﬁ H@

accor di NghR thel rAigBlike vu]afti%h@dammfg datkinkldsenagiak @gmvgﬁmmae@s@b&m rTed on a
surface of a waste |n£ ding filmadhered t0 a base body of said head

cl eani ng ﬂﬁh@é&ﬂdBmKMﬂ%@Hmlnﬂéﬁﬁing menber according to any one of claims 5
to 7, wherein said ink discharging grooves have a cross sectional shape
selected fromthe group consisting of U shape, V-shape, rectangul ar shape
and a conti natA(buaadctiafrﬁqg‘mexﬁber%hcbrﬁahhgada elaimi ﬁlgzvlmeibemdam:lcdxsdia@ngo any one of

claims 5 to 8 wherein wast e is f prOV| as to

ol | et wEOPESA msReAs A Glale it hect 21 o brabocy PE ARG g Boves. 10.
A head cl gapbilg nenber accordlng to any one of clainms 5 to 9, wherein said
waste ink sunp is further provided with an ink absorbent. 15

7. A head cleaning member according to claim S, wherein said ink discharging
grooves are formed on a surface of a waste ink guiding film adhered to a base body of said

head cleaning member.

8. A head cleaning member according to any one of claims 5 to 7, wherein said ink
discharging grooves have a cross sectional shape selected trom the group consisting of U-

shape, V-shape, rectangular shape and a combination thereof
9. A head cleaning member according to any one of claims 5 to 8, wherein a waste ink
sump is further provided so as to collect waste ink that has flown through said ink

discharging grooves.

10. A head cleaning member according to any one of claims 5 to 9, wherein said waste

ink sump is further provided with an ink absorbent.
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