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TECHNI CAL FI ELD The present invention generally
relates to 1image form ng appgratuses and, nore
particularly, to a 10 mai ntenance and recovery device
of a liquid discharge apparatus, which discharges
droplets of a recording beggrdrtrgoiorm an i mage and
an image form ng apparatus equipped wth such a

mai nt enance and recovery device. 15 BACKGROUND ART
There is a liquid discharge apparatus equipped wth a
recordi ng head having a liquid droplet discharge head
whi ch di scharges droplets of a recording |iquid,

whi ch is usedAINTEAANSTS ANRPECOFFRhPapPEF aPtisesLIQUID
such 20 as a printer, a facsimle nachine, a co
TeBRSREARET CBRBRAGUSoANFRgh NAAGR ¢ORNL LG CHP AN M RHS e
formng apparatus, it is very inportant to maintain
and recover a performance of a recording head that

di € 12 I eC rding liquid. A 25 mai ntenance and

re i rforms such a WD 2005/ 092627

PCT/ JP2005/ 0 0 - i nanc ry.
recor di ng he%%% éﬁﬁﬁ%ﬁﬁ?ﬁ?kﬁsucfgﬁqﬁg?%féﬁ%ﬁpgegéags to
recoueky rdevlice CRMRAI8S A JM StlS NILM QD FRP, 20 a
suct10n cap, a w péer blade and
maintenance and recovery device of a liquid discharge
apparatus, which discharges droplets of a recording

liquid to form an image and an image forming apparatus

equipped with such a maintenance and recovery device.

BACKGROUND ART

There is a ligquid discharge apparatus equipped
with a recording head having a liquid droplet discharge
head which discharges droplets of a recording liquid,
which is used in various image forming apparatuses such
as a printer, a facsimile machine, a copy machine, a
combination machine, etc.

In such an image forming apparatus, it 1s very
important to maintain and recover a performance of a
recording head that discharges a recording liquid. A

maintenance and recovery device performs such a



a bl ank discharge receiver for receiving liquid
droplets 5 of a blank or blank discharge that does not

wa@oemsiidsere to inmage formation. As a cap nenbRCT/IFR005/006203
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such a mai ntenance and recovery device, there is
known, as disclosed in Japanese Patent Publication
No. 3106783, a cap that has 10 a first inclined
surface, which inclines toward an ink discharge port

Wit 28880t shaP@ecdRdry ECeNtedditdimgdnsaaf aceenerally,
whi ch inclines toward the ink discharge port with a

St £€Fh Sh Opeis8eaante ahidmireabe eiryk desnmieni gnp i dde a
vicinity of the ink discharge port. 15 Additionally,

t hes Estsrknoenenasodi saposed siuctidapagse d aiipddpenlade and
Pat ent Application No. 2001-71514, a cap that has a
spackelaskt dbfchatrgperededvgpe fowhirgreistimd nuonisig droplets
narrows toward an ink di scharge port and provided

wi of anblakkr erabhirng deardaryea thadsapes mat xpntribute
connects an ink suyction port to a negative pressure

geher #3ag ARaMEtd6MRas to di scharge ink inside the

space part to maintain i st.ure rg&ﬁgtion

by ink i
the passageSFar hér P& e s K %ﬁ%?ﬁ%%%%%%hg?ﬂ
25 J Lal. d- Pat ent icatd on No.  6-23891,
= EER000 D887 66560 een TR2b0ERGue s L gt H
fa&é#%ﬁégSSPgﬁghkp@ugﬁib%%'@%'Ngyw§ﬂdgbé§ﬁfg cap that has
repef I'ency of an inner surface of the cap.
Adgli £ pgal | %1t Reke shis FReWN 41a% Hi 156 10504 | fbWaPangeseink

Lal d- Open Patent Application No. 2003-1839, a
discharge port with a gentle slope, and a second
inclined surface, which inclines toward the ink
discharge port with a steep slope so as to eliminate ink
remaining in the vicinity of the ink discharge port.
Additionally, there is known, as disclosed in
Japanese Laid-Open Patent Application No. 2001-71514, a
cap that has a space part of a tapered shape, which
continuously narrows toward an ink discharge port and
provided with an ink retaining means in a passage that
connects an ink suction port to a negative pressure
generating means so as to discharge ink inside the space
part to maintain moisture retention by ink in the
passage.

Further, there is known, as disclosed in

Japanese Laid-Open Patent Application No. 6-23891, a cap



5 cap that inproves airtightness by being provided
wth a resilient seal nenber covering a nozzle plane

wa@pas@926eT gi d nenber formng a sealing part, tPEBEP2005/006203
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menbers being forned by materials having water

repell ency of a contact angl® equal to or greater
than 900 with respect to ink. 10 As a colorant of ink
used for an inkjet recording apparatus as an imge

f otAhAgrappanakyss Gy tiohk omasS nk Mt NogdfeAn @t waber
beginning in viewoint of a nerit of its coloring
natepelanadcyebifabin iinherHowmferce df ttecerdp years,

pi gnment ink using a pigment such as a 15 carbon bl ack

tends to be asedtsonsslltyo priesdealeld ikpmwn r exss sdanckosed in
and water resistance to a recorded i mage. Mbreover,

t héapahesg Lendefpent &@adenta ARRGH AAlcdsiNg. t2003nk839, a
for the purpose of increasing a degree of freedom of

i NR2Pr EBEki pEPSA VAT SprdiaMinGs I R HHIP Y Ee@nvith a
ink 20_droplet |anded a regul ar paper. Such a high

vi SBBAT LGS §REht oML Th&aTyEs P eo77 TRTIYC dtedt B

a change_in. tenperature. For . .exanpl i,nk havi ng a .

Vi SLBLH: PoBPes SRETHNER SRAH Henper it BrTaoEs being
ma V] .ty of I 0 a

2 boees, By bReRT el S ey MR T DR (Bhen T ontact
P 0 6203 - fo a r di. :
eggéﬁﬁéeggéggy%ghgrié@%%ﬁg?gq?%b ?ﬁﬁQﬂ%ﬁggﬁ%ﬁqﬁﬁ}izs ink.

suctioned byaa gonv@adLNAlL€ah B , FoktahSinkjet
difficult to discharge the ink stably. That is, it was

f ouBdothahgt Bppeap ey an IndLFdniigd®setatts, dye

Japanese Patent Publication No.
ink was a main stream at the beginning in viewpoint of a
merit of its coloring nature and reliability. However,
in recent years, pigment ink using a pigment such as a
carbon black tends to be used so as to provide light
resistance and water resistance to a recorded image.
Moreover, there is a tendency to set a high viscosity to
ink for the purpose of increasing a degree of freedom of
ink prescription and preventing blur of ink after an ink
droplet landed a regular paper.

Such a high viscosity pigment ink changes in

its viscosity due to a change in temperature. For
example, ink having a viscosity of 8 cps at an ambient

temperature of 22°C may have a viscosity of more than 15

cps at 10°C and a viscosity of about 5 cps at 32°C. It



3106783, having a first inclined surface, which
inclines toward an ink discharge port with a gentle

w@k@mpme926and a second inclined surface, which PCDIR20€%006203
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toward the ink discharge port with a steep slope, can
reduce a residual 10 amount of ink, but, discharge of
the ink is not sufficient when pignent ink,
especially ink having a viscosity of equal to or

higher etHaA 5cEREding Yse@xpddintas Alisp fiandnibators that,
the cap nenber disclosed in Japanese Lai d- Open Pat ent

Apphiégathen Nox 1345s540Q10RkGl4bycanrohvaufficiantdap member,
di scharge ink when pignent ink, especially ink having

a ytscosii yrotubgquab dtiecanrhieghtre timdn skadds;. i s

used. Moreover, it was found that the cap nenber

di scl osed i nThapanese ittaimd-sOFemnRattdrt Agpt i o i memiNeT

20 6-23891 can facilitate suction of ink by |nprOV|ngN
wareichepel deac;kogﬁdannu ARPRNSHEf Fod et thibldgptinp No-

di schar ink is not sufficient when ink

c?%%sﬁﬁﬁg%g RYVER: = Fesiidc B o AT 11 bty nes
(0] CpS an a surta ten

ChvaBS dgRed ol {65 G08d958 DO o d Wbt AT G DIEIFRE | e 2
beiFSpBosrbbaeg ShElake ZrV\gelerceOFieg%‘Z%rzegsattr?ew?rd the ink
ap r l

o up SR BGE Sk PR Sl P T o Rt aner

20050 488 % WL EN bath! aws@%%f@et b diesiddents seat 5

menber covering’a nozzle plane and a rigid nenber

f okERgcaen€alhRg paghmehitati ndl e dsparad by natlerhay sng a
viscosity of equal to or higher than 5 cps, is used.

It was also found that the cap member
disclosed in Japanese Laid-Open Patent Application No.
2001-71514 cannot sufficiently discharge ink when
pigment ink, especially ink having a viscosity of equal
to or higher than 5 cps, is used.

Moreover, it was found that the cap member
disclosed in Japanese Laid-Open Patent Application No.
6-23891 can facilitate suction of ink by improving water
repellency of an inner surface of the cap, but discharge
of ink is not sufficient when ink containing pigment,
especially ink having a viscosity of 5 cps and a surface

tension equal to or smaller than 40 dyne/cm is used

since wetability of the ink is extremely high even the



havi ng water repellency of a contact angle equal to or
greater than 90, cannot be used practically when ink

whawsmgpee2r vi scosity of 5 cps and a surface tenBCDIP2005/006203
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equal 10 to or snmaller than 40 dyne/cmis used since

it is difficult to apply a water repellent treatnent
to set a contact angle with respect to the ink to be
equal to or grater than 60 degrees. 15 DI SCLOSURE OF
THEa L AVENELQN 1bht & r2 sgereraliokjmatiaf. t he present
invention to provide an inproved and useful

mai nt enance madovegovery wieyifteimnt ehdt quhe dapphetber
di scharge apparatus in which the above-nenti oned

pr dbkeis sade 120 Jelpiamienat dcidAkOmmme Bpewif i Appbj egtiof No.
the present invention is to provide a maintenance and
red608ry83devinbéchf iz irquiiglag opitdt alizehbkient seal
apparatus, which inproves a perfornmance of,

di BERBEGI FGVETdpPets NoEZzd 2P UFnHuiaRhati TP ¥ member
hi%h-vLscosity. WD 2005/ 092627 PCT/ PZOQ?/OOGZOS : 6

| NTBFBEPTt 6 SRS PRE taldird Fdft ifé%r&e dby degterials

th N i ded di t th

o BeSat Rogh Eheai b B YRR ndl Al o o
f I i i d et di h t havi .

! bRl RS, EhaRhe AR BRRRL B R e 2
of ggviagc Qr %@go's!i d ¢ roma nozzle. s hes PRI PLEPAPE Cequal
an recovery

f
evice conprising: a suction cap menber
that -¢aBmad 1897 2hanPlaneefe tdie 1d dudh dopbetit is
di schar ge
difficult to apply a water repellent treatment to set a
contact angle with respect to the ink to be equal to or

grater than 60 degrees.

DISCLOSURE OF THE INVENTION

It is a general object of the present
invention to provide an improved and useful maintenance
and recovery device of a ligquid droplet discharge
apparatus in which the above-mentioned problems are
eliminated.

A more specific object of the present
invention is to provide a maintenance and recovery
device of a liquid droplet discharge apparatus, which
improves a performance of discharging droplets of a

liqguid having a high-viscosity.



head; and an inclined surface that provides a slope 10
toward an evacuation port on a bottom of the suction

w@apsoseeber, the inclined surface form ng an PCT/JP2005/006203
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inclination angle with respect to a horizontal plane,
the inclined surface being fgarned of a materia

having a contact angle with respect to the recording
liquid, wherein a 15 sumof the inclination angle and

the contact amglog-dex t@0uahileredrtHargesvé-hadnoned
degrees. According to the mai ntenance and recovery
devbtecat,t haepredentpromierd arcogidicey tie omel agmeedct of
surface that inclines toward the evacuation port on

t heh@0pbettom povendhicof a e icdenrmenberand proyveeyd device
and the sum of the inclination angle with respect to

t hefher Lzantdl drppded ai¢ ahled dsomaar &yt ehafingea liquid
material forming the inclined surface with respect to

t hérpeesEdrAg chpdgicd Niegd s @ rai e fHeddletheot 2
recording liquid,suctioned intq 25 the cap nenber

t ehB8SOFgBE Hedud (heTeFadR4td S pdtt My Mgprance and

2005/ 092627 .PCT/ JP2005/ Q06203 -7 ni | th
EPPRYAZSUPRIEES TRIBE 51 SrodhS UL Phee TR AbTHPRE, that

i gud éeﬁgizrz"l'ég Pg%ﬁ;eh%fc ac%g”%’f‘?ﬁfioc .‘5‘&'«%5:1'?{ e&'i‘&&‘??r?%

evenif t Ir'éco [Tqui'd has™ a-visc y equa

Orhggapegnhh%@l in%qu@aﬁ Ay ace 4 rﬁi@@iéeéqgaglsse

or smaller than 40 dyne/cm |In the above-nentione

maipi;eRaNas aRdcu=Rae b 4eWCe Ao dh Wi dekls oOphetion cap
di scharge apparatus according to the present

I nMeRbeen, thie iswniefed Rerfare ifainiony angl #n@nthi beon
contact angle may be equal to
angle with respect to a horizontal plane, the inclined
surface being formed of a material having a contact
angle with respect to the recording liguid, wherein a
sum of the inclination angle and the contact angle is
equal to or larger than 70 degrees.

According to the maintenance and recovery
device of the present invention, since the inclined
surface that inclines toward the evacuation port on the
bottom portion of the cap member is provided and the sum
of the inclination angle with respect to the horizontal
plane and the contact angle of the material forming the
inclined surface with respect to the recording liquid is

set to 70 degrees, the recording liquid suctioned into

the cap member tends to be led to the evacuation port by



10 or larger than 90 degrees. In the maintenance and
recovery device of a liquid droplet discharge

wa@ppangses according to the present inventi onPCT/MR20€HP6203
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menber may include a portion that forns a liquid

passage through which the recarding 15 liquid flows

toward the discharge port, and a cross- sectional area

of the liquid passage nmay continuously decrease from

a epening pabhgt ewar dniche neviacuatfia@e .porthud N dMeamount of
mai nt enance ang recovery device of a I|iquid droplet

di siekargeocappatat iguadc aediaiging time 2 pragsemdmber can be
i nvention, the suction cap nenber may include a

resefliead sepbel fcahki geceddtioobd dorcwyhitas re ovtareatty
with the nozzle plane and a bottom nenber having a

r ee@gabdtpapr hhchedi fganhé iCHE iBREd 3 i Rlicace aprn$ Hen
resilient menber and the bottom nmenper are integrated
25eqReh BacArothel lewotPens 09282 /ISEr JP2005/ 006203

In the mai ntenance and recovery device of a |liquid

dropl et di sch8r §&Saphaa TEHCONTH M- $ R CHr 288nt

i nvention wat er repell.ent. treat Nt @ lied

b
at* FEREF & SSV%FSnO f Sat e SoR e o_g?}hagrg%pgpparatus
Su&&c?@d%ﬁgo%”’%ﬁre' é%%'e%'toﬁ?g\)fe\ﬁithito%er G ALRVSFede

accordrn anot her aspect o e present” 1 nvention

an, | ' pRAar CRIES nG; [ G
dr%%Fggﬁg%géﬂ;?ggl%eggdgg%%b recgf§%nggﬁgzéhﬂgqg%ge%Pal ro

nozzl eathat dhaghangesqgi@edropl ets of a recording

liquid; and a mai ntenance and recovery device that

mai nt ai Nns andnr eeeVelsSntenance and recovery device of a
liguid droplet discharge apparatus according to the
present invention, the cap member may include a portion
that forms a liquid passage through which the recording
liquid flows toward the discharge port, and a cross-—
sectional area of the liquid passage may continuously
decrease from a opening part toward the evacuation port.

In the maintenance and recovery device of a

liguid droplet discharge apparatus according to the
present invention, the suction cap member may include a
resilient member configured to be brought into contact
with the nozzle plane and a bottom member having a
recessed part including the inclined surface, and the

resilient member and the bottom member are integrated

with each other.



performance of the liquid droplet discharge head,
wherei n the mai ntenance and recovery devi ce incl udes:
W@200802262Dn cap nenber that caps a nozzl e pl aneCDIP2067006203
15 liquid droplet discharge head; and an inclined
surface that provides a slaopg toward an evacuation
port on a bottomof the suction cap nenber, the
inclined surface formng an inclination angle with
respect to arnhenkzeatiakcplaang e ddwdvaed sawieseof a
being forned of a 20 material having a contact angle
W 1L hghespeebplett Bescheaeordiapgalraduisd a adverding ats utine
of the inclination angle and the contact angle is
equakstotointrangépnt han waderdegredd.enAc dorahi e o mde be
i mage form ng apparatus of 25 the present invention,
si applihd mbi heepaneerarding 2dosyr0g2eEr surface of the
PCT/ JP2005/ 006203 -9 recovery device is provided to
5 t heuFt§andcaPsBRBP§E - apparatus, an amount of the
recording liquid remainin in the cap ne r can bhe
reduced even ﬁl&&%%ﬁmgﬁ@eqﬁgﬂﬁ Y%égﬁn%@gorglng to
recording by using_a,tecording.li.quid.5 having. a .
vi %8%1[‘?3 @éﬁgFtt gfmt |§ﬁ§rse?ﬂ:a q’é’e@ptsloarhaaréglr%%?? g Qrming
tenS|ona% gago 954 g@!%@ﬁitd%&fﬁ%éﬁﬁﬁ#ﬁéﬁscﬂﬁﬁ§%nﬁead as

eveAt
prevents occurrence or I nmge SSing s as a

paétrEBoﬂa'hgaﬂéaﬁuﬁabﬁn@naU%Qé%ﬁgﬂﬂHéﬁi&Egeﬁéagéﬁ
th form

e i mge 1 Ng apparatus according to 10 the
10 Prgsgptct8VeRt LoR e sakeya-inpntd oned iAveMAOsnat b€ and

recording liquid may contain water, pignent, a polyner
coppeneatyandvacwatekts alaublte iorgand satovents and
performance of the liquid droplet discharge head,
wherein the maintenance and recovery device includes:
suction cap member that caps a nozzle plane of the
15 liquid droplet discharge head; and an inclined surface
that provides a slope toward an evacuation port on a

bottom of the suction cap member, the inclined surface

forming an inclination angle with respect to a

horizontal plane, the inclined surface being formed of a

20 material having a contact angle with respect to the

recording liquid, wherein a sum of the inclination angle

and the contact angle is equal to or larger than 70
degrees.
According to the image forming apparatus of

25 the present invention, since the maintenance and



wherei n an anmount of pignent may be equal to or nore
than 6 wei ght percent of the recording liquid, and a

waxosiswesi ty of the recording |iquid may be epPtEIPAGE/006203
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or higher than 5 cps and equal to or |ower than 20
cps and a surface tension ofg_the recording l'iquid may
be 40 dyne/cmat a tenperature of 25C In the inage
form ng apparatus according to 20 the present

| NVERLL Py §B6:sHM of pi-BeiRel ikBatinen 1angley @tRdege
contact angle may be equal to or larger than 90

degrgesathB,t Be hivgatf eEmthe apparativsy dceHrid ngeh@ining
the present invention, the cap nenber may include a
25ipothé onaphaembernsaa biequiedupass ayert whoughpewi chming

t he WO 2005/ 092627 PCT/ JP2005/ 006203 -10 recording

| i glgd-fhelstyonmadet Mecevddngt bom ysdmg aamkeeerding liquid
cross-sectional area of the |iquid passage may

comvhoousl yideesdsvectitam 4R OFemivdgarthanwarePs nd a
di scharge port. 5 In the inmage form ng apparatu

acteFArAG FBNSLABR BAEIENLO Rvestitdr et Hd'&hcty ﬁw%%cm

nmenber. ma include a resilient .nenber .configured to
be"bi GiGRESREES COREACENRRL Fit HEATES FE Dilthe Uiy 3° 2

AL At NN JE R

oL o e Tbeg 8 TR DA AL ol Bl o

| nyeDt [,oRs A+ WaheenteRa! et R MRMtiMed invention, the
recording liquid may contain water, pigment, a polymer
component and a water-soluble organic solvent, and
wherein an amount of pigment may be equal to or more
than 6 weight percent of the recording ligquid, and a
viscosity of the recording liquid may be equal to or
higher than 5 cps and equal to or lower than 20 cps and
a surface tension of the recording ligquid may be 40
dyne/cm at a temperature of 25°C.

In the image forming apparatus according to
the present invention, the sum of the inclination angle
and the contact angle may be equal to or larger than 90
degrees.

In the image forming apparatus according to

the present invention, the cap member may include a

portion that forms a liguid passage through which the



be applied at |east a portion of an inner surface of
the 15 suction cap nenber. O her objects, features

wa@npasamhsant ages of the present invention w | |POEIRMNES/006203
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nore apparent fromthe follow ng detailed description
when read in conjunction Wwi4pthe acconpanying

drawi ngs. 20 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1
is a perspective view of an inage form ng apparatus

vi eugdrhnam aityeat Sicde th@rd? Hise avvuidtén port, and a
structure diagramof an 25 entire nmechanical part of

t herbsBgeetarinnag appar atfushAO 12006/ IYage may

PCT/ JP2005/ 006203 -11- shown in FIG 1; FIG 3 is a

pl aontiewookly parcireafset Heomechamsalngardarishosmard the
FIG 2; FIG 4 is a plan view of a subsystem serving

5 disghauprt erafce and recovery device;, FIG 5 is an
illTustrative structure diagramof the subsystem shown

in FIG 4; Flo @9 dmeas dO1RieW GIPRHIE SubsyspeRriing to
shown in FIG 4, 10 FIG 7 is a side view of a ca

supp8r PFR§SRitd inyentioa| Y Bifo R R HER s‘ﬁ?r&%‘ﬁ m

f t f th t
8 o Rp Ryhpoal pblsas 2L L N2 SUDRAING, 8% brougnt into
Crggﬁtgggtw %%l %%e%o%El%PgﬁéQQPG%d a bottom member having

a recessed part including the inclined surface, and the
resilient member and the bottom member are integrated
with each other.

In the image forming apparatus according to
the present invention, a water repellent treatment may
be applied at least a portion of an inner surface of the
suction cap member.

Other objects, features and advantages of the
present invention will become more apparent from the
following detailed description when read in conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an image
forming apparatus viewed from a front side.
FIG. 2 is an outline structure diagram of an

entire mechanical part of the image forming apparatus



15 of a cap nenber; FIG 10 is a cross-sectional view
of another exanple of the cap nenber; and FIG 11 is

wa@2@soes2sect i onal view of a further exanpl e PET/I12605/006203
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cap nmenber. 20 BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON A description will_qymw be given, with

reference to FIG 1, of an inmage form ng apparatus

i ncludi ng a mai ntenance and recovery device of a

| i gubAn25ndiFrgchange apparatus according to the present

i nvention. WO 2005/ 092627 PCT/ JP2005/ 006203 -12 FIG

1 is a perspedE.ve vdisew gflarheriamget forpang of the
apparatus viewed froma front side. The imge form ng
apparhtuod cehowaritn shlo@n in ¢dprikies: an appar at us

body 1; a paper supply tray 2 5 attached to the .
appar at us bod\ Gl florlsspEIEmy IRpers;a ssubaperesj aerving
tray attached to the apparatus body for acconmodati ng
papérd BalRFrERNCTa FENESH V1§ ormed) ; a
cartridge attaching part 6 protrudin forward froma
front oide 4Tt Fodsr o L o o e SONSLoBRdapgFan of
operatio art 7 such as ation keys and a display
deg#%esgﬁs SESH SPQE ot %gg:'ar ridge attaching part

6. Amin ta 04 I V- at

cartridge at {%{'}c i nég%ﬁs;%to %&ﬁaarwelenvgiiﬁfgﬁg %gbég??tem shown
(heretnafter, referred to as an "ink cartridge”) is a

15 tank for storing a liquid as a liquid replenishing
means. FIG. 7 is a side view of a cap supporting and

vertically moving mechanism part;

FIG. 8 is a front view of the cap supporting
and vertically moving mechanism part;

FIG. 9 is a cross-sectional view of an example
of a cap member;

FIG. 10 is a cross-sectional view of another
example of the cap member; and

FIG. 11 is a cross-sectional view of a further

example of the cap member.

BEST MODE FOR CARRYING QOUT THE INVENTION

A description will now be given, with
reference to FIG. 1, of an image forming apparatus
including a maintenance and recovery device of a liquid

discharge apparatus according to the present invention.



The cartridge attaching part 6 also has a front cover
8, which can be opened and cl osed. A description wll

wheoogioswn] with reference to FIG 2 and FI G BCT/ai#2065/006203
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mechani cal part of the inmage 20 form ng apparatus

shown in FIG 1. FIG 2 is amputline structure

di agram of the entire nechanical part. FIG 3 is a

pl an view of a part of the nechanical part. A carriage
33rics.shi dabhypsuppetad by idwiwifdechd dthadle aSoAn vy de
menber, which bridges between |left and 25 right

si dppplrates 2iAwand £2bb thatrcodnstiideute a franme 21, WO
2005/ 092627 PCT/ JP2005/ 006203 -13 and a stay 32

(shown in Fl Ghe2)imafee amirapeB3Rristusosiaibe by BIG. 1
mai n scanning notor (not shown in the figure) in a

di Femprbacta ear pPRgEadadsniosy diir ectiafier assuwmin tray 2
scanning direction) indicated by arrows in FIG 3. 5

Pr 8%itaefefntphéhearPPage tas Va lplfialsugporing papers; a
recordi ng heads 34, which are inkjet heads as i uig
dr BpP&F %pgeﬁaw@&fh@&a‘—a%e i@cﬁﬁﬁiwa&%ﬁr%@ or
recordin ink dro Wth a pluralit

| i id | et.s), f
DB i e Aot ooy ECLE L R

R A e
th di h | st ' ;
eSS Oeagmeedait SO ¥ Sl g econfh b i

regor dhagaheade34miwhi ¢ard sChaldesd IdHE thddolredy et snd a

of magenta (M, a recording head 34c which discharges

| i gubg1dfoaket seobnCrarofCs iand of reOrdifgridge attaching
part 6. A main tank 10 is replaceably attached to the
cartridge attaching part 6. The main tank 10

(hereinafter, referred to as an “ink cartridge”) is a

tank for storing a liquid as a liquid replenishing means.
The cartridge attaching part 6 also has a front cover 8,
which can be opened and closed.

A description will be given, with reference to
FIG. 2 and FIG. 3, of a mechanical part of the image
forming apparatus shown in FIG. 1. FIG. 2 is an outline
structure diagram of the entire mechanical part. FIG. 3
is a plan view of a part of the mechanical part.

A carriage 33 is slidably supported by a guide
rod 31 as a guide member, which bridges between left and

right side-plates 21A and 21B that constitute a frame 21,



head 34b which di scharges liquid droplets of black
(Bk). It should be noted that, the color of the heads
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recordi ng heads 34. 20 In addition, the structure of

the head is not limted to that shown in the figures.

For exanple, the head can be constituted by one or

nore recordi ng heads each having one or nore nozzle
trahdsat banyddgchahges linqwid. dnopl etise dfa OREa§E BBI €5
colors. 25 As the liquid droplet discharge heads WO
20056892628y PETMARA0BS/aME208 mothdk canst i dhubwmgih hehe
recordi ng heads 34, one having an actuator as an
enéigyrgenédnati Ag recdioncar vensiede Sumnmaimacdiatotion: a
may be a piezoelectric actuator using a piezoelectric

el BAeRt SCANPRBANAR F&Sd®rdr Wdiqatiath by Bphese thahfe. 3-
of aliquid due to filmboiling using an )

el ect r omechaRFOYF4eFanddids ST 38S a3 heate genetarphyty of
resistive el enment, shape _nenory, all oy actuator _, .
LLEPROTAGRE RECHP fRasd oringe TS e & Henfrat it bauid
change nd.an, el ectrostati c actuator .utilizi nl
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of each color to the 15 recordi ng heads 34,

regRest k¥eh¥indhaireeeidnnGnd G Ak @ suPp!desdefipging
the ink cartridges 10 (when distinguishing color,
refiereedibn Bsingnklieacteddgesmtyd .

Here, the recording heads 34 consists of a
recording head 34y which discharges liquid droplets of
vellow (Y), a recording head 34m which discharges liguid
droplets of magenta (M), a recording head 34c which
discharges liguid droplets of cyan (C) and a recording
head 34b which discharges liquid droplets of black (Bk).
It should be noted that, the color of the heads is not
distinguished when referred to as the recording heads 34.
In addition, the structure of the head is not limited to
that shown in the figures. For example, the head can be
constituted by one or more recording heads each having
one or more nozzle trains that discharges liquid

droplets of one or more colors.

As the liquid droplet discharge heads



10m 10c and 10k") to the sub-tanks 35 through

recording liquid supply tubes 37. 20 Here, the ink
w@a0s0vges 10 are acconmodated in the cartriBgBIP2005/006203

attaching part 6 as also shown in FIG 3, and a

supply punmp unit 23 is provided to the cartridge

attaching part 6 so as to deliver the recording

liquids in the ink cartridges 10 to the dub- 25 tanks

35C5H§@yght&%%$rtﬂlengteldoqlaidags HeRlgs tIbesoRd hadNeny\Qin

2005/ 092627 PCT/ JP2005/ 006203 -15 recording liquid

suppkyatvkes s3dnakepchelyd gineratiidd) eneqras tcdyy e used.
body-si de hol der 25 attached to a rear plate 21 which

coastht ehesctthetbramay?2be Bheiresmoridiaigrdic cacduaopphying a
tubes 37 are further fixed onto the carriage 33 5 by a
f i Riagoeillbc28&icTed ementianicc dlhgyaral iacpraovodedti thing a
as a paper supply part for separating and feeding

5 papbﬁ§e42ha§9§cl@% aor igwsbelug| e et Braktigdopsdny an
plate) 41 of  the paper supply tray 2 one by one, a .
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recor eads 3 a conveyance
10 el getrestaticald yatdaching and conveying the papers

42; a counter roller 52 for sandw ching and conveying
the papers 4320 60wt arid-ethnks 35y, 35m, 35c and 35k
(when not distinguishing color, referred to as “the sub
tank 35”) of each color are mounted on the carriage 33
for supplying the recording ligquids of each color to the
15 recording heads 34, respectively. The recording liquids
are supplied from the ink cartridges 10 (when
distinguishing color, referred to as “ink cartridges 10y,
10m, 10c and 10k”) to the sub-tanks 35 through recording
liguid supply tubes 37.
20 Here, the ink cartridges 10 are accommodated
in the cartridge attaching part 6 as also shown in FIG.
3, and a supply pump unit 23 is provided to the
cartridge attaching part 6 so as to deliver the

recording liquids in the ink cartridges 10 to the dub-—-

25 tanks 35 through recording liquid supply tubes 37. The



fromthe paper supply part through a guide 45; a 20
conveyance guide 53 for turning the papers 42 being

w@eorvgeysel’ upwar d by 90 degrees so as to cause PEEJP2005/006203
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papers to nove with the conveyance belt 51; and an

end press roller 55 urged hy 5 press nenber 54 toward
the conveyance belt 51. The nechanical part further

25 includes a charge roller 56 as a charge neans for
WO-20054982621 (BEH 1205 QRHe03 37 £ e 0l gt 8a middle
surface of the conveyance belt 51. Here, the
copyeyapgeabebidyskiide awlerd ess atsldhddro ng sedooplate
and is engaged with a conveyance roller 57 and a

t ensi shichl benst8 tstems the Mevaplev2lin SThderdbedtding liquid
conveyance direction shown in FIG 3. The charge

r okhippl§6tinbelsr Siglare vy tdem dcitafl inte tHee carfhege 33
of the conveyance belt 51 and is rotated by follow ng

t heYmev éAEARJdofr ithe& bconveyance belt 51 so as to apply

a pressing force of 2.5 N onto each ends, of the 10

axi s. Additi k&8 MeECheyifiade BignberS earc?%l%%vwaaaroﬁs a

t he backsi de_of the conveyance belt 51 Q% a ﬁosition 4o
coPPBEPORUPRY Yt &34 prith SHRed By the T coTdf hgd He3k=r s

54, At f f th ;
FurtRBKeal oPom PR, B BTG BLOLIHEER 41 of
t Lal, i f t I t

a@ﬁgﬁége{gng%ﬁﬁgy ‘tha§z %ﬂﬁolﬂe}froéus the gopveyahteroller

r ol tension ro i ch support
the gpaveyance Lalite D143 TR eP¥seddien oMV EYAACRibRbEe of a
51 s pressed against and guided by the top surface

of mbihergunde ;REMELra Ghrghiddefficient of friction and
urged toward the paper supply roller 43.

The mechanical part also includes, as a
conveyance part for conveying the papers 42 supplied
from the paper supply part under the recording heads 34:
a conveyance belt 51 for electrostatically attaching and
conveying the papers 42; a counter roller 52 for
sandwiching and conveying the papers 42, which are fed
from the paper supply part through a guide 45; a
conveyance guide 53 for turning the papers 42 being
conveyed upward by 90 degrees so as to cause the papers
to move with the conveyance belt 51; and an end press
roller 55 urged by a press member 54 toward the
conveyance belt 51. The mechanical part further

includes a charge roller 56 as a charge means for



20 mai ntains a highly accurate flatness. Farther, as a
paper eject part for ejecting the recoding papers 42

wokiosiotsave been recorded by the recordi ng heBdBIR495/006203
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there are provided: a separation claw 51 for

separating the papers 42 framg-he conveyance 25 belt

51; an eject roller 72 and an eject roller 73; and WO
2005/ 092627 PCT/ JP2005/ 006203 -17 the paper eject

t r ayaBglinder thefejcecto fr alHeercofiXestdares bl hesght of
measured froma position between the eject roller 72
and t he ejectierdl,| ethe/rITdnyararqrapgerlte]EctistsayeBdisss
set so that a | arge anount of papers can be 5
ackehfodarednonat Reopap@ndejisc engeged wikth epveenvayance
doubl e-si de paper feed unit 81 is detachably attached
t otPhécFedl 3Rde2oftepisd oRpFarldttrs 2Dy as Therevolve in

doubl e- si de paper feed ynit 81 takes the apers 42,
WhFRR BRetr GDEVR¥ETES 4 iaréis POt o ditdo he the

| t . t t.h 42 i
gggv\%ae %gggoggef:e§§ 9%2 Fé)\l;lré’ e&n%é’ggﬁg{t}fq%&ggigﬁ the
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f eed unlt 1. 15 Further., as shown iIn ( . .
nopo PshPly arp2c8B8i8Re rHirde off bhe SCYMNELMAK eSLdONoF the

of the carriage 33, there is provided a maintenance

angikigecovery device 91 (hereinafter, may be referred

to as a "subsystent) of a lIiquid discharge apparatus

accordi ng 28dtHattlbesjigsenrt guivientmieabd0rs el sitwgddvdged on

and recovering
the backside of the conveyance belt 51 at a position
corresponding to a print area by the recording head 54.
A top surface of the guide member 61 protrudes further
toward the recording heads 34 from a tangential line of
the two rollers (the conveyance roller 57 and the
tension roller 58) which support the conveyance belt 51.
Thereby, the conveyance belt 51 is pressed against and
guided by the top surface of the guide member 61, which
maintains a highly accurate flatness.

Farther, as a paper eject part for ejecting

the recoding papers 42 which have been recorded by the
recording heads 34, there are provided: a separation

claw 51 for separating the papers 42 from the conveyance

belt 51; an eject roller 72 and an eject roller 73; and



a normal state of the nozzles of the recodi ng heads
34. The subsystem conprises: cap nenbers

w@ bwseveafter, sinmply referred to as caps) 92arP@RaP2005/006203
(when not distinguishing each, referred to as caps
92) for 25 capping the nozzle planes of the recoding
heads 34; a WD 2005/ 092627 PCT/ JP2005/ 006203 -18
wi per bl ade 93 which is a blade nmenber for w ping the
nozrkeppbaresjachl arkydizschaige tecaly@ft %ofer 72. Here,
receiving droplets in blank discharge for discharging
| i guhdidhapbet siealivackedejfecing aa peecioribmop ¢tk bagi agect
5 an increased viscosity and do not contribute to
r ecoi diemg/ 2andda tiveper] ecdtearvdrl @5 #ihitoh tlse gpapenneject
menber integrally formed with the bl ank di scharge
re€EpVeP £8r segns@i fad redermfinndunl e adbrpeéng cae be
wi per blade 93; and a cleaner roller 96 constituting a

5 1oaepeﬁﬁ@rﬂaﬁ€§n§nf FhepPERI M@ WRF Dl ade 93
agai nst the w per cleaner when cl eani ng_t he wi per \
bl ade 93 A¥QH%9M? ﬂwqqqgsﬁi |§FQFrRﬁP?ﬁlﬁ?e§rBEEBn81 18

h th d h th t,toth
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prBXli eg! fo&P 150%33@@ geq_l“feedc{qm S8Wmc§f? 4O pe
not ~contri but'e t6 recordi ng S 0 e ect-a Tecorarng
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di scharge receiver 98 is provid w t h openi ngs

10 ar £apgednakoRaca Benectsion Hfa tiherd raid pdegzhesuptide
the recordi ng heads 34. 20 I'n the thus-constructed

I magenf 8bMEBg toagpadiatthe (deyBied st Ny Appar at Psgition
t he papers 42
between the counter roller 52 and the conveyance belt 51.
Moreover, it a manual feed part 82 is provided to a top
surface of the double-side feed unit 81.

15 Further, as shown in FIG. 3, in a non-print
area on one side of the scanning direction of the
carriage 33, there is provided a maintenance and
recovery device 91 (hereinafter, may be referred to as a
“subsystem”) of a liquid discharge apparatus according

20 to the present invention for maintaining and recovering
a normal state of the nozzles of the recoding heads 34.

The subsystem comprises: cap members
(hereinafter, simply referred to as caps) 92a-92d (when

not distinguishing each, referred to as caps 92) for

25 capping the nozzle planes of the recoding heads 34; a



are separated and fed fromthe paper supply tray one
sheet by one sheet; the papers conveyed in a

waasogaseT al |y upward direction is guided by tPer/grne006203
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25 45; the papers 42 are conveyed by being sandw ched
WD 2005/ 092627 PCT/ JP2005/ 00623 -19 between the
conveyance belt 51 and counter roller 52, |eading

ends of the papers 42 are guided by the conveyance
guiveige23bandicpras sed cagaisnst Hlele onmyanceor beipihd the
by the end press roller 55; and the conveyance 5

di neetkilenpilanehamged abk alicuthaOfyadegraesveAt94 hfsr

time, an alternating voltage, that is, a plus output
andeaefivnog dubpletar 6w épjeattedlys crargal fer ndt etharging
applied froma hi gh-voltage power source to the .
chaigeidoPrerlss shyhd cdorrsitcia dif o Hiond shbdmigdnhapging
the figure), which results in the conveyance belt
befRgiNERGAGES Vi S&PSdIWe et 98y BT tERREE PR EEP NtOt hat

IS, tt f I d ' ch havi
o7 EBEPER AP Had A0 Y S SR T M T O 1 GE1F o Sane
whi ch. is.the di ti f | v t_of th
coltvBy S e TS Bert s £ O Tre pabert 42 1 o SUpBTT e

] h . hel{. 51, ;t
a2 e ek P AR R A AR Loty AR <ne

bel,ipal p3Rdd 93c0nYeYed Ddhs reyol & ngs YeEEMuling a
t he “conveyance belt 51 in the sub-scanning direction.

20cThHS e rbhe@hisvicdd e Ja6rfivg: heagsisr 3hdde 93 against
accordance with an imge signal while noving the
cathkagepd?, cleeokdi PG Wiierona ddriend stiperioseedbbyde 93.
As shown in FIG. 3, in a non-print area on the
other side of the carriage with respeét to the scanning
direction, a blank discharge receiver 98 i1s provided for
discharging liguid droplets which do not contribute to
recording so as to eject a recording ligquid having an
increased viscosity. The blank discharge receiver 98 is
provided with openings 99 arranged along a direction of
the train of nozzles of the recording heads 34.
In the thus-—constructed image forming
apparatus (inkjet recording apparatus), the papers 42
are separated and fed from the paper supply tray one
sheet by one sheet; the papers conveyed in a

substantially upward direction is guided by the guide

45; the papers 42 are conveyed by being sandwiched



di scharging liquid (ink) droplets onto the stopped
paper 42, and recording for a next line is perforned

W@La08/092%%7 novi ng the paper 42 by a predet er m neCI/JP2005/006203
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di stance. Upon WD 2005/ 092627 PCT/JP2005/ 006203 -20
recei pt of a recording end signal or a signal which
indicates that a trailing edge of the paper 42 reached
the recording area, a recording operation is ended and

t hBepapeh 42d $oelvRELeE0Me tf 1T RapErcReedrt fay1dr 52,
Additionally, the carriage 33 is noved to the side of

t heesdbngyshe® 9F ithea paipandbyi Steatee qpiidsd by nghe
(recording) so that the recordi ng heads 34 are capped
bycotfieyeapememlieies 532 anghipate sreichtadaisns hetmezedrweyance
a wet state to prevent a discharge failure due to

dr bedti k. by0 thédiemidomalesys, @ lledorah ng@nd guhe ¢gnveyance
suctioned fromthe nozzles in a state where the

r eddFarhéoRedds changes byapRed by & e Frenmber s 92
(this action is referred to as "nozz|e suct

"head sucti ofd &4 SE3me pea darjrﬁe%F?J%Jc%Q}eY?igggﬁgtr tBRt is,
whi ch t di li [ 15 h
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a stable scharge characteristic of the recording

heads 34gi$e30 HRiNtAINRAL:1 A desaHdtéOfvdihcBO¥EDE being
given, wither reference to FIG 4 through FIG 6, of

ancadt-beae iof ahhe 1 tsubsitstemdh Wyehhd pedtdesthhe is, a

mai nt enance and recovery
pattern of a plus and a minus each having a
predetermined width in the sub-scanning direction which
is the direction of revolving movement of the conveyance
belt 51. When the paper 42 is supplied onto the thus
charged conveyance belt 51, the paper 42 is
electrostatically attracted by the conveyance belt 51
and is conveyed by the revolving movement of the
conveyance belt 51 in the sub-scanning direction.

Thus, by driving the recoding heads 34 in
accordance with an image signal while moving the
carriage 33, recording for one line 1is performed by
discharging liquid (ink) droplets onto the stopped paper
42, and recording for a next line is performed after

moving the paper 42 by a predetermined distance. Upon



device in the image form ng apparatus according to the
25 present invention. FIG 4 is a plan view of the WO
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5is an illustrative structure diagramof the

subsystem 91. FIG 6 is a sigdmview of the subsystem

91 shown in FIG 4. Supported by a frane (nmaintenance
device 5 frane) 11 of the sub system 91 are two cap
holgeesptl3A aardcbidBngMengh sdiggadapSuppordgndy which
mechani snms, the wi per blade 93 as a w pi ng nenber

i nthdadcagea tasil aentraindner icalgeas ft heheo |y Ngé reaesched
and a carriage |lock 115 that are novabl e supported in

a tYeet reabrdingctiren ,1@ (rovadiaprarkidiom)is ended and
Addi tionally, the blank discharge receiver 94 is

| otheedaberwéénisheiwici@d Pndde thes DARPT v eep Wor¥ied -
112A. A wi per cleaner 118 is sw ngably supported so

as to perfor AEH&ARNRd 1o, tHe GRPeradt ate ©3.m9Ked to the
W per, cl eaner serves as a _cleaner 15 ans including a .

cl géﬂ%ro oltP&r SEBRHSHET  la 1@ &arfi %rﬁ)@t? o‘?£ Brinting
pressing .the w per.bla 93 onto,.t he .wi per | eaner 95

P TP Ry "R RR o e e SR £ 1 ERE apBea vy
fr o] [ f Lanme I n
1B e bR P2y vha e, MRS ERR N Sdralefekn = vet
not+ di gt i ROUi-3hR & AMLACH gOtMEMLRURAR ted W £8@Sink .
92a and 92b”and another two caps 92c and 92d t hat
capggtheonazzke pl ares @fide IREYH diNGudedsiSed from the

respectively. Here, a tubing punp (suction punp) 120

aSn8zzles in a state where the recording heads 34 are
capped by the cap members 92 (this action is referred to
as “nozzle suction” or “head suction”) so as to perform
a recovery operation which evacuates a recording liguid
having an increased viscosity or bubbles. Further, a
blank discharge operation is performed to discharge a
liguid (ink), which does not relate to recording, before
start of recording or during recording. Thus, a stable
discharge characteristic of the recording heads 34 is
maintained.

A description will now be given, wither

reference to FIG. 4 through FIG. 6, of an outline of the
subsystem 91 which includes the maintenance and recovery

device in the image forming apparatus according to the

present invention. FIG. 4 is a plan view of the



25 suction neans is connected via a flexible tube 119
to WD 2005/ 092627 PCT/ JP2005/ 006203 -22 the cap 92a
wWoR0084092687 supported by the cap hol der 112A cl PGESR2003006203
the print area. O her caps 92b, 92c and 92d are not
connected to the tubing punp20. That is, only the
cap 92a serves as a suction (recovery) and 5
nnisturizing cap (hereinafter, sinply referred to as a
" SYEbLEPBLEAPY) . apdgot Rer caps i9ARs 132630l P2eyserve
as merely noisturizing caps. Therefore, when
petf egFrhAJod theCevBkYseRer atli.on FfG .t e recorsidg view of
heads 34, one of the recording heads 34, which
r eghéer eabayseenveny sapenhatino®,IGLO 4. sel ectively noved
to a position where it can be capped by the suction
and noi st uri supgocdpediy. A foamesshafairidnamtat dgvyce
supported by the franme 111 is | ocated under the cap
5 hofdems) 112A0anghe18Bb sydesnistegie thpl Gap ph@W%l?é%i 112a
with cap canms_122A and 15 122B, a w per cam 124, a
caPPfagé2Bockhaghh 255, CADr SUPRCT YN marhapeanefhe wiper

h 122A and 1228 th

dre ﬁz%siﬁdw‘i%g%guaem%@da\mzi T tivet v e
th bl ade 93 d d

CPFragestork LR %&V@“a Rovs TS caraﬁ%again%ffl“@%e ek s

anghgegfgrg' Rodabib s or%%lﬁ %m tTZk?al r&’ﬂ@ét}&@

is arotation ne e chis a bl a schar ge

10 | a'@ﬂb{)gbﬁ%”’%f ahe whigl | %@d@t@f&ﬁﬁtﬁ Biyhe Db Bk

di scharge are landed in the blank di scharge receiver
94d1§5ﬁa§?638§6e§@@r1@& 1% NAfcaPdBaGiddie +125 Wipef blade

cl eaner
93 and the cap holder 112A. A wiper cleaner 118 is
swingably supported so as to perform cleaning of the
wiper blade 293. The wiper cleaner serves as a cleaner
15 means including a cleaner roller 96 which is a cleaning
member for pressing the wiper blade 93 onto the wiper

cleaner 95 as a cleaning member of the blank discharge

receiver from outside the frame 111.

The cap holders 112A and 112B (may be referred

20 to as cap holders 112 when not distinguishing from each

other) support two caps 92a and 92b and another two caps

92c and 92d that caps the nozzle planes of the recording

heads, respectively.
Here, a tubing pump (suction pump) 120 as a

25 suction means is connected via a flexible tube 119 to



WD 2005/ 092627 PCT/ JP2005/ 006203 -23 The caps 92 are
caused to nove up and down by the cap cans 122Aand

WA 2080936k Wi per bl ade 93 is noved up and downCTYP26R006203
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Wi per cam 124 so that the wi per cleaner 118 noves
forward when the wi per bl ade_gmves 5 down. Then, the
w per bl ade 93 is sandwi ched between the cleaner
roller 96 and the wi per cleaner 96 of the blank

di sgBargp obeananci4ssareppoieeebhy aleaslinglder 1123
liquid (1nk) adhering to the w per blade 93 is

sceabebed tof fonkopthetblhark .di Stharmgeapced ey P2c 40d 92d
The carriage lock 115 is urged upward (a | ock

di aeet hon) chynactedprtes shen tefrding fumgt 1bwn Fimathes, only
figure), and is noved up and down via the carriage

| otke gem 222 derves by theusdidmgerdaskeama In

order to rotationally drive the tubing punp_ 15 120

an@oi REuEamisRatar1 A er@%%aﬁ@&%“br’b%%ﬁe@ot% as a

punp shaft 120a of the tub| ng _punp, 120 is broug into
engafEfeRt {EPh)a %f‘?f oge%Ft%li %‘?o?erve as

ft 131 f th t 131, d t di at

R 8 08 et 7Y L e
20 d t

20,0 TRE e 18 g, gnpgey s uteh of e

!nESEgE lﬂ he&aks 5%38#%?eﬂulédﬁifgﬂnaf%E%évé!§fb§Q§atlon

i nt ernedi ate gear is engaged wth a cam gear

fi igdsEQetctE%v‘é@g‘ shatlh t2h Woran ddteidrdi 8t ecgeape
. It should be noted 25 that an intermedi ate shaft

14éa ppBHEChy $ha Kelakiioanah AR %26y cap 92a.
PCT/JP2005/006203
A cam shaft 121 rotatably supported by the

frame 111 is located under the cap holders 112A and 112B.
The cam shaft 121 is provided with cap cams 122A and
122B, a wiper cam 124, a carriage lock cam 125, a roller
126, and a cleaner cam 128. The cap cams 122A and 122B
moves the cap holders 112A and 112B up and down,
respectively. The wiper cam moves the wiper blade 93 un
and down. The carriage lock cam 125 moves the carriage
lock up and down via a carriage lock arm 117. The
roller 126 is a rotation member which is a blank
discharge landing member to which liquid droplets by
blank discharge are landed in the blank discharge

receiver 94. The cleaner cam 128 is for swinging the

wiper cleaner 118.



-24 axis of the internediate gears 136 and 138 having
the <clutch 137, is rotatably supported by the frane

wa1®5/0936be cam shaft 121 is provided with a hoP&r/JP2005/006203
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posi tion sensor cam 142 for detecting a hone position.
5 When a hone position sensorp4not shown in the
figure) provided in the subsystem 91 detects that the
caps 92 reach a |lowernost end, a hone position |ever

(not shown ithd heydd O &rd Scopes@ted movehap khe down by
sensor is open, thereby detecting a hone position of

t hehsotap t3hslQ20mader idvan t heumpd2®ladé $hoikdmoved
be noted that when a power is on, the position

detipctindn diosrondty peref oriped: damw €ispecid vehat vhposipeon

of the caps 92 (the cap holders 112), and it noves to

t heleeonernmddtd awdrasy fanwanty a3 cded e Fperedb Hade aneses

after detecting the honme 15 position of the caps 92
(ddPiRg upherd metEmRor PIAde oht thf S%%%W%%h?ﬁa@@twgen
noved |l eftward and rightward _and return

po§fﬂfaid SIJreéFlteé[j 4He §30 fnadﬁi e etion, © %%In?ﬁe%c’ °Bt the

[ d I ] .

o BIRR Rt e il SRR o LT Al g Q%a%“oaﬁmg
ha.

R mn%“ﬁcoov S RELRIRATS o praccnes

92, cEl Gy 1S 1A S1dQy W A S, SHEPPOrting and

vertlcally nmovi ng nmec anls part. FIG 8 is a front
view of the cap %Mg@gl@m ]Zﬁszéthﬁgé&iyu M'rﬁg(a lock

mechani sm part. WD 2005/ 092627 PCT/ JP2005/ 006

direction) by a compression spring (not shown in the
figure), and is moved up and down via the carriage lock
arm 117 driven by the carriage lock cam 125.

In order to rotationally drive the tubing pump
120 and the cam shaft 121, a pump gear 133 provided to a
pump shaft 120a of the tubing pump 120 is brought into
engagement with a motor gear 132 provided to a motor
shaft 131a of the motor 131, and an intermediate gear
134 integrated with the pump gear 133 is engaged with an
intermediate gear 136 having a one-way clutch 137 via an
intermediate gear 135, and further an intermediate gear
138 having the same shaft with the intermediate gear 136
is engaged with a cam gear 140 fixed to the cam shaft

121 via an intermediate gear 139. It should be noted

that an intermediate shaft 141, which is a rotational



The cap hol der 112A, which serves as a cap supporting
mechani sm conprises: a holder 151 for novably

WGEappovehg the caps 92a and 92b (these nay bePCT/JP2005/006203
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referred to as a cap 92A) in a vertical direction; a 5
spring 152 interposed betweenma bottom surface of the
hol der 151 and a bottom surface of the cap 92A so as
to urge the cap 92A upward; and a slider 153 novably

suppost brgthbeihekdakeaiatef gewarsd 13wl Harkvey h{v @ the
direction of arrangenent of the nozzles of the

reeotidcng1310 headst3d4rblTheuvpmp 324 s gie dergrhersiil.
150a extending from both sides and the guide pins

150a ar e novabky catt atledt 124 dus dergriobaesw{ oot a shoma

in the figure) of the holder 151 up and down. The cap
92poalsbohaseasgui demsidlt £05 Bedte Qriotd udlilmnd roes ftion.
bottom surface thereof so that the guide shaft 150Db

i sWhaseat Bamenpesa thene sekseie (T9G] (fg'%o“ﬁ?sll,n vt hfigure)
all ows the holder 151 to nove up, and . down. Springs
15PrPHiEEPHosBd thEL MBS YEHeTcdF §EASHE iRt cﬁbeh Rerd2

151 t 92A (th 92 d 20 92D d

(T ReEH; PottrBATEE pFbc hebRie Ao (HE hobsre. hovn
| when being. d).., The, s 53 i

Di A8 T8 AMECTE8 4 CPRCT e At T e et hbr o OPe-

The, guide B dy, 55 I L thed]

o B B e S P B R e 1 1 07 T

t heoshibdernda3inkheul®) dern)151 Bnd ¥R 12008 092627 that when

PCT/ JP2005/ 006203 "-26 the cap 92A together are

moyapbRe¥PidN@ndOWhe position detection is not performed
irrespective of a position of the caps 92 (the cap
holders 112), and it moves to the lowermost end by
moving a predetermined distance after detecting the home
position of the caps 92 (during upward movement) .
Thereafter, the carriage is moved leftward and rightward
and returns. to a cap position after the position
detection, and the recording heads are capped.

A description will now be given, with
reference to FIG. 7 and FIG. 8, of a supporting
mechanism and a vertically moving mechanism (up and down
moving mechanism) of the caps 92. FIG. 7 is a side view
of a cap supporting and vertically moving mechanism part.

FIG. 8 is a front view of the cap supporting and

vertically moving mechanism part.



The solider 153 also has a campin 157 provided on an
under surface thereof. The campin 157 is fitted into

w@2@anygeoove (not shown in the figure) of 5 tPET/aEP05/006203
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cam 122A so that the slider 153, the holder 151 and
the cap 92A together are novapde up and down by a
rotati on of the cap cam 122A which is synchroni zed
with a rotation of the camshaft 121 to which a

rotational feeCceadf Hheidwtr2Al3Wwhisch roaswe st 6. al6ap
Furthernore, the slider 153 and the el ectrode hol der
15&upperithagr hedhant@m,he osmotiises :cap Badeantdsa foube
119 is connected to the cap 92a from underneath the
cemberbdl shepoapiwngt theespect 32 @nd dHveftsleese may be
direction of the cap 92a. 15 It should be noted that

t heeEaprrel der agl2BcapuPEadnt iiny a exkiprr 0 2di seet Doy, 2
(these mai be together referred to as a cap 92B) and

a SPriBguresf dRtRBEPPHGS Metwag: B en hishfee a’f the
that _nmenti gned above, and descriptions thereof_w |

I
belB8APEEed> LHEREY 8r POk & W adfe Tap 2028 2t upe 2s to
119 i t dtot 2 d T
LrariB Bk FEB SR ke ulle e AN Ggyity
e | " e rote |
SoETpRI-EIGoTRES pbite st Ji Bl Uid e BELg (10 o

ShB o Skl APl O S S ) cconcing

regdhlg k@)t he caps 92A and 9B noving up and down.

The cap 92A has guide pins 150a extending from
both sides and the guilde pins 150a are movably attached
to guide grooves (not shown in the figure) of the holder
151 up and down. The cap 92A also has a guide shaft
150b protruding from a bottom surface thereof so that
the guide shaft 150b is inserted into a hole of the
holder 151, which allows the holder 151 to move up and
down. Springs 152 interposed between the cap 92A and
the cap holder 151 urge the cap 92A (the caps 92a and
92b) upward (in a direction to press the caps toward the
nozzle planes when being capped).

The slider 153 has guide pins 154 and 155 on
the front and rear ends thereof. The guide pins 154 and
155 are slidably fitted into guide grooves 156 formed on

the frame 111 so that the slider 153, the holder 151 and



Here, the suction cap 92a is constituted by, as shown
in FIG 9, a contact nenber 192 and a recess 5 form ng

wWoreowbe926293. The contact menber 192 i s nmade of PEI/JP2005/006203
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resilient material and is brought into contact with
nozzl e plane of the head. Thegecess form ng nenber

193 supports the contact nenber 192 and has a

recessed part 191, which receives a recording liquid

(i 8k depcbangedgit@ner suel mvedfg ap tdred nagzwh es. The
contact nmenber 192 is fornmed by a resilient materi al
such as i sobuahy epd idesofdrsenealadbliers sidamopenr ubber,
fluorine rubber, EPDM a styrene base el astoner, etc.
Thereetdsd bpor anngndeeniser fE8® ithangafed dfhe camipin 157
materi al such as HDPE, 15 PP, PTFE, etc. A first

i nEPi hddtedr fiate 29TaAMaNE R VEecEHRT: ﬁhﬂﬂﬁlﬂéﬁ'@@@f%k@ure) of
191b, which incline toward an evacuatlon port

ar BRROFABACAA & 2Bt EOMEEGL 5&)@ o'*f lc%ehfe Jrfe%es 1é%l %%Her 151
h f In
L oanfle fc?“ﬁgf:%%ﬁ%iﬁgﬁgg@ SR ﬁe'fef |nf°s“f 10 RS IR Ta ey a
191 th t the h t
botBrarilp’ BROGRE WRel PRnh A0 MiBlen AE RIS ACa witn

| ngl kB%gtﬁBU aGehalhp "s'g] rfetsﬂ%clt t%evhg%ch hor 20 {Lﬁf#nal

pl ane nclinati on an 0 and mat er i

thf recessg fapmBgoreaber 1193 aneseleci ed WO
2005/ 092627 PCT/ JP2005/ 006203 -28 so that a sum of

the inclinat iFes+aRGhRrQ OftHh@fidst 13nCArdechsusfa@serode

191a with respect to the horizontal plane and a

conbagetrangheaet theetater ialtd ahe iddieon cap 92a, and a
tube 119 is connected to the cap 92a from underneath the
center of the cap with respect to a transverse direction
of the cap 92a.

It should be noted that the cap holder 112B
supporting the caps 92c and 92d (these may be together
referred to as a cap 92B) and a structure for moving the
cap 92B are the same as that mentioned above, and
descriptions thereof will be omitted. However, unlike
the cap 92a, the tube 119 is not connected to the caps
92¢c and 92d.

Thus, the cam shaft, which is one axis, is
rotated by driving the motor 131, which is one drive-

power source, and the cams 1222 and 122B fixed to the

cam shaft 121 is rotated by the rotation of the cam



first inclined surface with respect to the recording 5
liquid (ink) is equal to or greater than 70 degrees.

wo oossdaset d be noted that when the first incliPedIP2005/006203
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surface 191a and the recess form ng nenber 193 are
formed by different materialsy;such as applying a
different material onto the bottom surface of the

recess formng 10 material 193, a sumof the

i nehhfat ign ,arglien0 refsulRe ifd rigte icads nexh sund age @oding
a contact angle of the material formng the first

i nopi aatli dowangl e with respect to the recording

IFiquid (ink) is set to be equal to or grater than 70
degrees. 15 Heus, Bhhroprodidiong adwe.92aw0is ncdnatdtuted by,
surfaces that incline toward the evacuation port on

t hesbshe¥m 1pofFtiGon %f a kendas haireantP4aardng Faeess
sum of the inclination angle with respect to the
hoFP%@thlmﬁméﬁé 1§§d tﬁ@%ﬂﬁﬂ%ﬁﬁcEnﬁﬁ%P%ﬁ t#e is made of a
naterl rmon ncl i.ned rface with res pec
tor?ﬁé ELSE r B rl“1 P@ ds RFQ d@é}%e]s”t% ‘F%%F%BI £t

annunt of he re [ UI dlschar e |nto
cap”fé %ﬁep gan ﬁgot %’ even | “She %é@% g2

Co%ﬁb%t\é’atﬁr’ ARl PTE e P a\eff%[ond Cr‘i’a@oé‘ef‘écé‘é‘geé part

wat et~ sol ubl'e sol vent ereint pignent 1s

conbai npd iR tReneeqr di g dd qui Qﬁxﬁﬂﬂ@l(iﬁky[alscharged
2005/092627 PCT/ JP2005/ 006203 - or nore than

wepghtupereaRl, radth and $eRsi1tes of the cdr@@@éﬂlrﬁ‘&nber 192
l[iquid at 25C is equal to or larger than 20 cps and a
sut tageriheds b@n aofretshia ireeaomiiteg- ld Quth Saft0isobutylene
dyne/ cm

isoprene rubber, silicone rubber, fluorine rubber, EPDM,

lm%mb%r 193

a styrene base elastomer, etc. The recess forming
member 193 is formed of a rigid material such as HDPE,
PP, PTFE, etc.

A first inclined surface 191a and a second
inclined surface 191b, which incline toward an
evacuation port 194, are formed on a bottom surface of
the recessed part 191 of the recess forming member 193.
In this case, an inclination angle 0 of the first
inclined surface 19la with respect to the horizontal
plane is set to be smaller than an inclination angle of
the second inclined surface 191b with respect to the
horizontal plane. The inclination angle 0 and the

material of the recess forming member 193 are selected



5 That is, by using the recording liquid containing
wat er, a pignent, a polyner conponent and a water

wa@eladw2s0l vent wherein the pigment is contai PEHIP2005/006203
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the recording liquid by equal to or nore than 6
wei ght percent, and a viscosigg of the recording
liquid 10 at 25C is equal to or larger than 20 cps and
a surface tension of the recording liquid is 40
dygg/ eRhti L Efim BeS$hi €nla iherich Wale igTRge hiayindrst
| ess blur with respect to a regul ar paper and having
hi ghcipheasktiyfabdewagar, winha reageathere tSucthe@rizontal
recording 15 liquid (ink) is used, when a suction
frpimaenszdl e centearts isedileu fashe pwriewfal forming the
mai nt enance and recovery operation while capping the
nogzretpianéibpdt burfiacts onthcgesredt dvmbite t yeeprdheg
recording liquid toward the suction port (evacuat|on
potiguif hekeapsnenped i® 20 r@@%ﬁf&&f Wﬁ%h e‘%%‘FJE%eS It
in an anount of the recordin Ii (i nk), |m

TR Ece

insPHElEaBenﬁﬁﬁéﬁ F@ﬁ&swpﬁnb ed:c %ﬁ
' t [ d k
“%&ﬁ%ﬂ%ﬁ%& ﬂ&%wr .%ﬁw(” ? DY
I d d
ga%es%glncon irglr‘?eil n% | c%stzﬁa O%g%ggrent
chéégggg§/§8@%0%he %%ﬂ%%ﬂ”éﬂﬂﬁ&dé‘Bﬁfkﬂ@09§cégs forming

remain in The recording liquid (ink)

&ggg?gkggl'@ ghe C%%nﬂ%ﬂb%%e‘Hﬂgfiﬂgkfﬂhfﬁﬁbﬁ% ®fof the

ater |ess t aﬁ that of the original recording
| i guird+ Aee0r dielglsyir fidcarasdnemapbrdatinthdhatof f thbe

nozzl e plane is capped for a long tine,
material forming the first inclination angle with
respect to the recording liquid (ink) is set to be equal
to or grater than 70 degrees.

Thus, by providing the. two inclined surfaces
that incline toward the evacuation port on the bottom
portion of the cap member and setting the sum of the
inclination angle with respect to the horizontal plane
and the contact angle of the material forming the
inclined surface with respect to the recording liguid to
70 degrees, a residual amount of the recording liquid
discharged into the cap member can be reduced even if
the recoding liquid contains water, a pigment, a polymer

component and a water soluble solvent wherein the

pigment is contained in the recording liquid by equal to



the viscosity of the recording liquid (ink) in a
nozzl e nmeniscus part is increased due to water being

wo eqeewex27 from the recording liquid (ink) in tPer/npel/@6203
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meni scus part, which results in a problemin that the
nozzl e 10 cannot discharge thegrecording |iquid. Then
by using the cap nenber having the structure
according to the present invention, the above-

nmegti geed phebl enkegan the ldartatad evenddod ey of the
recording liquid containing water, a pignent, a

pok¥BBEaiRgCONBaRENt tand e Yat eguaol bl @ rsalavgr than 20

wherein the pigment is contained in the recording

| i gpedahy equakfhoe Genwbos tdfartte we ghtdipey cehgquidngs 40

a viscosity of the recording Iiquid at 25C is equa

t odpnel/amger than 20 cps and a surface tension of the

recording liquid is 40 20 dyne/cm As another exanple

of the cap 928ataifat &Y Ulgd |t 125743 hhdeidf a

water repellent material, such as a silicon base

mafertatnergaRtGsri e I tatte MAYHRY TP OrFRE B3R 2

the first in iined surface 25 .19 and. a second :

| nEFFREQ>SUNPEe S04T6 s "R Tt & NS D008 082857 el

PCT/ JP2005/ 006203  -31 10 S Y pl.yi r

b8l LBt TePasttin o at et PR o AT s

| NREL ﬁ‘dr%é Befl  { RR S 6CESSRA 5 RS Lol ddie, Png liquid

pontagt a g?eémnfh respect toszﬁﬂié%oré?ng_§?g5?d ?s HanE

| ngLegsed s Wi gha i negegses adqsuimghind AN gsn el Il race

angl e of the | clined surface of the cap "and the

copkastoaneke twet keesPrely 1d diiel recordidighe/cm, it is
possible to form a clear image having less blur with
respect to a regular paper and having high intensity.

However, in a case where such a recording

liguid (ink) is used, when a suction from a nozzle 1is
carried out as a part of a maintenance and recovery
operation while capping the nozzle plane by the suction
cap, a flowability of the recording liquid toward the
suction port (evacuation port) in the cap member is
reduced, which results in an amount of the recording
liquid (ink) remaining in the cap member tends to be
increased. Furthermore, since the viscosity of the
recording liquid (ink) is remarkably increased beyond

comparison with dye ink due to slightly dried during

printing, which creates a condition in which the



l'iquid. Thus, the ranges of selection of the
configuration of the cap and kinds of the recording

wO p@aiogkear e i ncreased. 10 Additionally, a renapP@i/mpo0s/006203
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amount of the recording liquid (ink) can be further
decreased since the recording-liquidis |led toward
the evacuation port at which a negative pressure is
hi gh when suctioning the recording liquid by a

negath¥@i RGessyhedt pepyghtbhectSiavaauahicortomerddd . The
by formng inclined surfaces 191a- 191d that incline
corédtpp@ushylfgomif Qunksi desatawand int Hdee vt atdrirer

port 194 in the recess form ng nenber 193 of the cap
92@050a Asst anmakeuatcolf igteat Lles st atana thertogst the
section of the opening is continuously decreased 20

t owatginhe eeacudinonlpapidiodrgs@rdiadacoridi nps newly
liquid flows toward the evacuation port 194. Further, .
byfowrégthptyifoEhengoehe ecMtd® 1onsiaRRed oboany tRRY time,
recess form ng nenber 193, a cap .pressure i.s applied

suER® cYRREPSLITKI R FRSuFESOrALEd é%qqﬁﬂwﬁhﬂ¥kiF)ta nozzle
contact, thereby,achievin osi tive WD 2005/092627

ST EoH88/ B0BS04: LaSTeaRer: BT AoHdei Dt i s

R e I e

avl ng I Nc es were

28§££€atﬁﬂ'éﬁ %QSuE@B iﬂegbg&o%%%m-Hﬁaﬂﬂggzﬁﬂerﬁﬂg%ﬁe
was made of a styrene base el astoner, and the
recgessot 0asReaPERD@he recording liquid.

Then, by using the cap member having the
structure according to the present invention, the above-
mentioned problems can be eliminated even if the
recording liguid containing water, a pigment, a polymer
component and a water soluble solvent wherein the
pigment is contained in the recording liquid by equal to
or more than 6 weight percent, and a viscosity of the
recording liquid at 25°C is equal to or larger than 20
cps and a surface tension of the recording liquid is 40
dyne/cm.

As another example of the cap 92a, a water
repellent layer 198 made of a water repellent material
such as a silicon base material or a fluorine base

material may be formed on the first inclined surface

191a and a second inclined surface 191b as shown in FIG.



193 was made of pol ypropyl ene. Additionally, sone cap
menbers were not subjected to a water repellent 10

wo e@apseet on the inner surface of the recess POI/2005/006203
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menber 193, and sone cap nenbers were subjected to a
silicone base water repellentzireatnent on the inner
surface of the recess form ng nenber 193. Then, each
cap nmenber was attached to an 15 inkjet recording

apper. at wsukl, pHiyo 2228 viitncade wadie) )redd epf | P &AEM¥AS to at
performed using the following ink sets 1, 2, and 3 as

I nNkeérsecar gomrt ilomguwifd)theAfitrere perffatergp @ thecoyeeysed
operation by suctioning while capping the nozzle plane
bypeathofapheember,, aa qoertwiati ramUNtth 20{pecghty af

ink in the cap nmenber and an injectin property were

i ngespirgarad 1 iAudes s pricseamiaq . gl\/em@re@ﬁ@m pksum of
used in the experinents. <Adjustnent of Pig

Di §Ber $PRd iEpdHeRt S0P (016 t@pant r\ﬂ%l%/wz%@qe of the cap
PCT/JP2005/006203 -3 ment  of di spersin

ol EREnt 61 e %grreﬁﬁpec%?%ﬁ e Seforaing

o, A FE A e
ol ymet B% ;Gle Sc%eer%a'bgﬁ%ﬁ'l&rﬂdé"’aéf REEPAYE orgbﬁg

average partlcle anet er ) neasured according t

nlg&ﬁu&aaggeupécq%aggkynEr particles was 93 nm (2)
magent
Additionally, a remaining amount of the
recording liquid (ink) can be further decreased since
the recording liquid is led toward the evacuation port
at which a negative pressure is high when suctioning the
recording liquid by a negative pressure through the
evacuation port 194 by forming inclined surfaces 19la-
191d that incline continuously from four sides toward
the evacuation port 194 in the recess forming member 193
of the cap 92a so as to make a configuration that a
cross section of the opening is continuously decreased
toward the evacuation port 194 and the recording liquid
flows toward the evacuation port 194.
Further, by integrally forming the contact
member 192 and the recess forming member 193, a cap

pressure is applied sufficiently which results in an

improved tight contact, thereby achieving a positive



Adj ustnent of a dispersing elenent of 10 dinethyle
gui nacri done pignent containing polynmer. A nagenta

w@elopnes2parti cl e di spersing el ement  was prepBCEIP2005/006203
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t he same manner as the above nentioned (1) except for
t he phtal ocyani ne pignent beiz»q replaced by a pignment
red 122. The average particle dianeter 15 (D50%
nmeasured according to mcro track UPA of polyner
pagté€eies. was 127 nm (3) yell ow Adjustnent of a

di spersing el ement of nonoazo vyellow pignent

cont ai ni ng pal yeecrid@ idny elilldwheolgynem peglow! En more
di spersing el enent was prepared in the same nanner as
t héetbbdve nentioned (1) except for the phtal ocyanine
pi gnent being replaced by a pignment yellow 74. The
aver age part Félretdi anstlewral(iDF0RE weas st 4iys ey bng
track UPA of a polyner particle 25 was 76 nm WO
20957 borent mﬁépz@eepowgégs wgxke Apbfiigated as the cap
Adj ust nent of a_di spersing el enent bl ack

f carbon

pi §FBREL cHARai nTRE F6 RegPgEk ]%@I JireT B it

di spersing, el erreEt 5 was pr p% ed inethe ane. manner,

as® thES3BobRS et ASHEHSL( 1 PR t 161 %h d

ph; Jﬁoc ani ne pi nt %ei r Iac%%d.q%. q,la?%%on

bl g ‘(J%Wlaﬁgft rogd O%X %)o lr?ﬁ%dctured’ lyO p SOME Cap

CORRANYLs THECAUSLAUBNAULIG ¢ afRlel: (B0 ent

measured by mcro track UPA of a polyner particle was
treatment on the inner surface of the recess forming
member 193, and some cap members were subjected to a
silicone base water repellent treatment on the inner
surface of the recess forming member 193.

Then, each cap member was attached to an
inkjet recording apparatus (Ipsio 505 (trade name)), and
printing was performed using the following ink sets 1, 2,
and 3 as ink (recording liquid). After performing a
recovery operation by suctioning while capping the
nozzle plane by each cap member, a remaining amount
(weight) of ink in the cap member and an injecting
property were investigated.

A description will be given of the ink used in
the experiments.

<Adjustment of Pigment Dispersing Element>

(1) cvan



10 104 nm A description will be given of the
adjustnment of ink. It should be noted that an anount

w@Roosmeds27 conponent in the foll ow ng prescri ptPONIRX05/006203
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the ink is based on weight. 15 <Ink Set 1> The ink
conposite of the follow ng psgscription was prepared,
and adjusted by 10% water solution of oxidization
[ithiumso that a pHvalue is set to 9. Thereafter,

filtering wagdpelishaied disidd s STEHPraneméhtt 6 of
an average pore diameter of 0.8 m and ink conposites

of phyalociragentapiylenaw cuirt dilraicly prereneabl ai ned. A
surface tension of each ink was 30 to 34 dyne/cm and

a viscosity was &xtaonfl s di2hd)esethelmbbvpamenéi batd-Open
each color pignment 25 dispersing elenment: 8.0 wt % (as

a Boledttcanpdaent ) onD20005/ 109867 WasT/Irx0os] 006203 blue
-35 1, 3-butane diol: 22.5 w% glycerol: 7.5 W%
Z-EPiV@?FdBﬁéilgiﬁ WHGHR TSGR 'qmqqﬁtWﬂﬁgﬁﬁﬁ@%ﬁed The
formula R5 (OCH2CH2), nOH (R is a carbon chain with
cafBBRaAGBar téfrlee mszecrha(tDscoaﬁ B‘éeao?%e%ccﬂrdsng to
to 20%: %‘éo ;thoﬁ 2-eth hex ane di ol : wt %

FroS ko FiRalbar 28 BYNEISE G5 TITSS A 3 g 10
proxel LV (arttzl)sg%tg]e%taagent) 0. 2 wt %

Adjustment of a dispersing element of
dimethyle quinacridone pigment containing polymer.

A magenta polymer particle dispersing element
was prepared in the same manner as the above mentioned
(1) except for the phtalocyanine pigment being replaced
by a pigment red 122. The average particle diameter
(D50%) measured according to micro track UPA of polymer
particles was 127 nm.

(3) yellow

Adjustment of a dispersing element of monoazo
yellow pigment containing polymer.

A yellow polymer particle dispersing element
was prepared in the same manner as the above mentioned
(1) except for the phtalocyanine pigment being replaced
by a pigment yellow 74. The average particle diameter
(D50%) measured by micro track UPA of a polymer particle

was 76 nm.



i on exchange water: residual anpbunt <lInk Set 2> The
i nk conposite of the following prescription was

wee@payme] and adjusted by 10% water 15 sol ut PONIRX005/006203
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oxidization lithiumso that a pH value is set to 9.
Thereafter, filtering was perdprned using a nenbrane
filter of an average pore dianeter of 0.8 m and ink
conposites of cyan, nmagenta, yellow and black were

obt ai ned. A syrfaeex ension of each ink was 32 to 20

36 dyne/cm and a viscosity was 2 to 3 cps (250 .

The above- nenidjasathegach @ atigpgnemg elapensi o carbon
elenment: 4.0 wt% (as a solid conponent) diethyl ene
grptektk b5ghewt¥cogipderalg M 1yma®o 25 2- pirrol i done:

2.0 wt % WO 2005/ 092627 PCT/ JP2005/ 006203 - 36,

ECTD- 3NEX (adi & alsks e lamefradradnt L flem i bxp eF engpglement
NI KKO CHEM CALS): 1.0 w % 2-ethyl -1, 3- hexane diol: 2,0

wt 96 SeREEBRERT 310 LReySF Sy &?@n%rv F2rthS proee Pt joned

PR A0 R e D e
tng Uhed 5.8 sommr kol SOLADLE A Lk The, 38 o
th@E&EiC%%hb%n@?S 2'T:l’le %Qéf%daxbartlcle diameter (D50%)

measured by micro track UPA of a polymer particle was
104 nm.

A description will be given of the adjustment
of ink. It should be noted that an amount of each
component in the following prescription of the ink is
based on weight.

<Ink Set 1>

The ink composite of the following
prescription was prepared, and adjusted by 10% water
solution of oxidization lithium so that a pH wvalue is
set to 9. Thereafter, filtering was performed using a
membrane filter of an average pore diameter of 0.8 HUm,
and ink composites of cyan, magenta, yellow and black
were obtained. A surface tension of each ink was 30 to
34 dyne/cm, and a viscosity was 8 to 9 cps (25°C).

The above-mentioned each color pigment

dispersing element: 8.0 wt% (as a solid component)



Here, the follow ng Tables 1 through Table 3 indicate
a type of each of the above-nentioned caps, the
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to.the 15 ink of each of the ink sets, a sumof the
inclination angle and the cgwact angle. 20 25 WO
2005/ 092627 PCT/ JP2005/ 006203 -37 Table 1 SUCTI ON

| NCLI NE WATER CONTACT B + CAP ANGLE REPELLENT ANGLE
(deg) CONTACT, 3F¥REaBe( deg)l :PRECESSHINK SET 1 ANGLE
(deg) A 35 NOb55 90 B35 YES 62 97 C 30 N O 55 85
D 30 YES 62 92ycEr23 :N7055%5t80 F 25 YES 62 87 G 20 N
O55 75 H20 YES 62 82 1 5 NO55 70 J 15 YES 62 77
K 10 NO 55 68-pPErr@lyEsng2 220 M N O 55 60 N 5 YES

62 67
R: Cl1l2, n=9 in the general formula R-

(OCH,CH;)nOH (R i1s a carbon chain with a carbon number of
6 to 14 that can be branched, n: 5 to 20): 2.0 wt%

2—ethyl-1,3-hexane diol: 2.0 wt%

FT-110 {(manufactured by NEOS CO., LTD.): 0.5
wt%

proxel LV (antiseptic agent): 0.2 wt%

ion exchange water: residual amount

<Ink Set 2>

The ink composite of the following
prescription was prepared, and adjusted by 10% water
solution of oxidization lithium so that a pH value is
set to 9. Thereafter, filtering was performed using a
membrane filter of an average pore diameter of 0.8 um,
and ink composites of cyan, magenta, yellow and black
were obtained. A surface tension of each ink was 32 to
36 dyne/cm, and a viscosity was 2 to 3 cps (25°C).

The above-mentioned each color pigment
dispersing element: 4.0 wt% (as a solid component)

diethylene grycol: 15.0 wt%

glycerol: 5.0 wt%

2-pirrolidone: 2.0 wt%



Tabl e 2 SUCTI ON | NCLI NE WATER CONTACT 8 + CAP ANGLE
REPELLENT ANGLE (deg) CONTACT TYPE B (deg) PROCESS

wo Nis88522 ANGLE (deg) A 35 NO 56 91 B 35 YBEXG#P2085/006203
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C30 NOb56 86 D30 YES 64 94 E 25 NOS56 81 F 25
YES 64 89 G20 NO56 76 H3Z) YES 64 84 | 15 NO 56
71 J 15 YES 64 79 K1 O0ONO5666 L 1O0YESG6 4 74
M5 NO 56 61 5 N5 YES 64 69 WD 2005/ 092627
PCT/ JP2005/ 086203 3NEX8 (Ealilosy DaSHAT IO AdNGEtA INE AT ERe ctured
CONTACT + CAP ANGLE REPELLENT ANGLE (deg) CONTACT
TYPE BIKHegrHRPROCESS)I:NK .8EFt3 ANGLE (deg) A 35 N O
72 1 07 B 35 YES 83 118
2—-ethyl-1,3-hexane diol: 2.0 wt%
emulsion: 3.0 wt%
proxel LV (antiseptic agent): 0.2 wt%
ion exchange water: residual amount
<Ink Set 3>
Ipsio JET300 ink (manufactured by RICOH CO.,
LTD) was used as a commercially available dye ink. The
surface tension of the ink was 29 to 32 dyne/cm, and the
viscosity was 2.1 to 2.4 cps.
Here, the following Tables 1 through Table 3
indicate a type of each of the above-mentioned caps, the
inclination angle, the contact angle with respect to . the

ink of each of the ink sets, a sum of the inclination

angle and the contact angle.



C30 NO72 102 D30 YES 83 113 E 25 NO 72 97 F 25
YES 83 108 G20 NO 72 92 H 20 YES 83 103 |

15NO

W@ 2008/#92637 15 YES 83 98 K 1 0 NO 72 82 L 10 MESIBBIVB6203
M5 NO 72 77 N5 YES 83 88 A description will

be

given of the result of 5 testg;.- The suction cap of the

above-nenti oned device is
t he suction cap,

and

printing

repl aced by each type of
of 2,000 sheets/day was

performed. A state of iy iion was checked using a
nozzle check pattern every five days (10 000 thpfc
prf 8bicad. v and, @ wei ght @fa 1 b Subt bay $Q cap |va
ciecked reverly aday .Lel f| kRbherss wasTa| NOZTLE Whieth C&m’ﬁ;”
nog diSERar ge ot Heeiehk), BREI®RAPNg| optKat Fon'was  (des)
pefTorned ong TTTE, and |nygst|ga ed |T5gt was 90
r eeovetetd— rhe—abover IICIILYI orred—Thvest I&al O WasS Py,
pe chi-of et rk—tets—t—2andi3—15
Thie folfl owing Tdl e 4l indi%ates the resiit of Mmo 8%
20P5/ 092627 |PCT/33P200p/ 006203 -39 investigatipn usizng
Fh |n% set [L. Egble |nd¢gates the.pﬁsult of 80
mﬁ‘es-l—rga't'l—oErF USi g the T Set 2] rapnt g, 87
G 20 N O 55 75
H 20 YES 62 82
I 15 NO 55 70
J 15 YES 62 71
K 10 N O 55 65
L. 10 YES 62 72
M 5 N O 55 60
N 5 YES 62 67
Table 2
g +
suoTioN | mOLINE | WATER | 0ONTAST loonTacT
TYPE 8 (deg) PROGESS INK SET 2 (deg)
A 35 N O 56 91
B 35 YES 64 99
C 30 N O 56 86
D 30 YES 64 94
E 25 N O 56 81
F 25 YES 64 89
G 20 N O 56 76
H 20 YES 64 84
I 15 N O 56 71
J 15 YES 6 4 79
K 10 N O 56 66
L 10 YES 64 74
M 5 N O 56 61
N 5 YES 6 4 69
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indicates the result of investigation using the ink

set 3. It should be noted that, in each table, the 5
w@ewane26df i nk represents a wei ght of the ink BChar2008006203
on the cap. Additionally, O is given when there was

no nozzle that does not dischiarge, is given when

there was a nozzle that did not discharge, 0 is given
when the nozzle that did not discharge was recovered,
and 10 is given when theniezz e that did not discharge
was not recovered. 15 20 25 WD 2005/.092627

PQT.JP op AFTE SHEETS? +
AR gﬁcé&(‘)’o s louetia iwwmgs&lﬁjmofgxp GONTAGT
UNDI SCHARG I\GGUNIESCHARGRN(QES'YPE O K NKE NGZZUE " (deg)
N SR B i P LA IR AN O G
0.2 0B oop 0%  E 03 3BS850 o4lo - % 02 d .- gg®
O G@® 04 Q- G.505 0 - NO 72 102
D 30 YES 83 113
E 25 N O 72 97
F 25 YES 83 108
G 20 NoO 72 92
. H 20 YES 83 103
I 15 NO 72 87
J 15 YES 83 g8
K 10 N O 72 82
L 10 YES 83 93
M 5 NO 72 77
N 5 YES 83 88
A description will be given of the result of
tests. The suction cap of the above-mentioned device is

replaced by each type of the suction cap, and printing

of 2,000 sheets/day was performed. A state of injection
was checked using a nozzle check pattern every five days
(10,000 sheets printing), and a weight of the suction

cap was checked every day. If there was a nozzle which
did not discharge the ink, a cleaning operation was
performed one time, and investigated if it was recovered.
The above-mentioned investigation was performed using
each of the ink sets 1, 2 and 3.

The following Table 4 indicates the result of



HO0.020-0.030-10.040-20050-J20.040 -
0.050- K0O.05x 00.08x 0 L 0.040-0.050-M

WO2®3/0%2607 0. 20 x X N 0.04 0 - 0.08 x 0 AFTER BO1/0e005/006203
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SHEETS AFTER 50, 000 SHEETS SUCTI ON AMOUNT AMOUNT CAP

UNDI SCHARG NG UNDI SCHARG NG-33%YPE OF | NK NOZZLE

RECOVERY OF | NK NOZZLE RECOVERY A 0.02 O - 0.02 0 - B
0.02 0- 0.020- C0.030- 0.030- DO0.020- 0.02

0 ineHh05aDionOudbnd th& OnR2s6t- 10. 0Fable G QrfAdates
009 x 0 H0O.030- 0.040- 10.08x00.12x 0 J
0.%}e Ores®1 98 & Onvé&sDig@dtikor 0s3Bgx the link G&tD 2. Table
0.07 x 0 MO0.34 x x 0.63 x x NO.12 x 0 0.13 x x WO
2005/ 10862 7e PCTIhg PREOYBLD06203nvestigation using the ink

set 3. It should be noted that, in each table, the
amount of ink represents a weight of the ink adhering on
the cap. Additionally, O is given when there was no
nozzle that does not discharge, is given when there
was a nozzle that did not discharge, O is given when
the nozzle that did not discharge was recovered, and

is given when the nozzle that did not discharge was not

recovered.



-41 Table 5 AFTER 10, 000 SHEETS AFTER 20, 000 SHEETS

SUCTI ON AMOUNT  CAP AMOUNT UNDI SCHARG NG UNDI SCHARG NG
waxesode21 NK NOZZLE RECOVERY OF | NK NOZZLE RECRVER¥005/006203

0.01 0- 001 0- B0O.0O10- 0.010- CO0.010- 0.02

0-D0.010-0.010-E00O- 0.030- FO0.010 -

0.020- G0.020- 0.030- HO0O.01 O- 0.020 - 1|

0.030- 0.030-J0.020-0.020- KO0.020- 0.02

0-L0020- 0020 -7aM1@ @ 0 - 0.08 x x NO0.03 0

- 0.03 0 - AFTER 30, 000 SHEETS AFTER 50, 000 SHEETS

SUCTTON JAVCONT r 0o s ONDI SOHARG NG AHNDE ot PHe NG

TYRiacHdn +—NKJN€AE,__._ RECOVERY O NCPZ RECOVERY

(Q) %A.?E) ,a(\;:@ I'I\lrit(j_:l @\ID‘:SZ}?LREQQG )REGOVERY OF INK UNDLSg;ZASEGING RECOVERY

® @
A 0.02 ) - 0.02 O -
B 0.02 O - 0.02 O -
c 0.02 O - -+ 002 O -
D 0.02 0] - 0.02 O -
E 0.03 o - 0.04 o -
F 0.02 o - 0.02 O -
G 0.04 o - 0.05 0] -
H 0.02 ®) - 0.03 O -
I 0.04 O - 0.05 ®) -
J 0.04 ®) - 0.05 O -
K 0.05 X ®) 0.08 X O
L 0.04 O - 0.05 O -
M 0.17 x o] 0.20 X X
N 0.04 0] - 0.08 x @)
AFTER 30,000 SHEETS AFTER 50,000 SHEETS
SUCTION MOUNT AMOUNT
-g(?:‘; AOF INK UNDI:ngZAIZGlNG RECOVERY OF INK UNDISg;ZABEGlNG RECOVERY
® ®

A 0.02 O - 0.02 o -
B 0.02 O - 0.02 0] -
c 0.03 ®) - 0.03 O -
D 0.02 O - 0.02 O -
E 0.05 O - 0.06 ®) -
F 0.02 O - 0.03 O -
G 0.07 ) - 0.08 X O
H 0.03 o - 0.04 o -
1 0.08 X '®) 0.12 % o)
J 0.06 O - 0.08 X O
K 0.21 X X 0.35 x X
L 0.06 ®) - 0.07 X O
M 0.34 X X 0.63 X X
N 0.12 X O] 0.13 X X




. - B0.010-0010-C0020-0.020-DO0.010 -
0.010- E0.030- 0.040- FO0.020-0.020- G
W@2@4/082627 0. 05 0 H0.02 0 - 0.02 0 - | 0.04 0 PCOJIEB0N006203
0 JO0.020-002x0 KO0.020-0.02xx L0.020
- 0.03x0 MO0.12 x 0 0.13 4x NO0.03 0 - 0.04 x 0
J WD 2005/ 092627 PCT/ JP2005/ 006203 -42 Table 6 AFTER
10, 000 SHEETS AFTER 20, 000 SHEETS SUCTI ON AMOUNT
AVOUNT CAP UNDI SCHARG NGpuMDISSCHARG NG TYPE OF | NK
NOZZLE RECOVERY OF | NK NOZZLE RECOVERY

N AFTER 10,000 SHEETS AFTER 20,000 SHEETS

SueTio AMOUNT

%\:PE Ag‘:? I:IT(T UNDEg;ZAfEG‘NG RECOVERY | OF INK UNDESZH;;GING RECOVERY

® @

A 0.01 o) - 001 e} -
B 0.01 0 - 0.01 o) -
c 0.01 o) - 0.02 o) -
D 001 o) - 0.01 ®) -
E 0.02 0 - 0.03 (o) -
F 0.01 o} - 0.02 o) -
G 0.02 o] - 0.03 e} -

) H 0.01 o] - 002 ®) -
I 0.03 o] - 003 e} -
J 0.02 O — 0.02 0 -
K 0.02 0 — 0.02 0 -
L 0.02 0 - 0.02 o -
M 0.04 o) - 0.08 x X
N 0.03 0 — 003 (o) -

AFTER 30,000 SHEETS AFTER 50,000 SHEETS
SUgE’ON AMOUNT | \\piscHARGING AMOUNT | \\piscHARGING
TYPE OF INK NOZZLE RECOVERY | OF INK NOZZLE RECOVERY
® ®

A 0.01 o) — 0.01 o) -
B 0.01 0 - 0.01 0 —
c 0.02 ) - 0.02 o) -
D 0.01 o) - 0.01 0 —
E 0.03 o) — 0.04 0o -
F 0.02 0 - 0.02 o) -
G 0.04 0 - 0.05 o) -
H 0.02 0 - 0.02 o -
I 0.04 0 - 0.05 X 0
J 0.02 0 - 0.02 X 0
K 0.02 o) - 0.02 x X
L 0.02 o) - 0.03 X 0
M 0.12 x ) 0.13 x X
N 0.03 o) - 0.04 X 0]




A0.010-0.010-B0.010-0.010-CO0.010 -
0.010- DO0.010-0.010- EO0.010-0.010-F
WO2®3%/00627 0.01 0 - G0.01 O- 0.01 0 - H 0.01 ECFIR0CI006203

0O-10010-0010-J3J0.010-0.010-KO.010 -
0.01 0- LO.0O10- 0.010-440.020-0.020-N

0.02 0 - 0.02 0 - AFTER 30,000 SHEETS AFTER 50, 000
SHEETS SUCTI ON AMOUNT AMOUNT CAP UNDI SCHARG NG

UNDI SCHARG NG TYPE OFThNKN@ZZLE RECOVERY OF | NK
NOZZLE RECOVERY (9) (9) A 0.01 0 - 0,01 0 - B O0.010

- 001 00 - C 0.-8krooosfe=td O - D 0. 01 OarierQododlsreTs E
8. @yggg OA%OWI' 0 - F U.UI[0 0. Offyfhyer [G U. OT 0 0. 0T
- B0 Obef | @ ’ngzf RECOVERY | OF INK NozszG REGOVERY
® ®
A 001 o - 001 o -
B 001 o) - 001 o) —~
c 001 o) - 001 o) ~
D 001 o) - 0.1 o) -
E 001 o) - 001 o) —
F 001 o) - 001 o) —
G 001 o) - 001 - o) ~
H 0.01 o - 001 o -
1 001 o ~ 0.1 o -
J 001 o) - 001 o) -
K 001 o) - 001 o) —
L 001 o) - 001 o) —~
M 002 o) - 002 o) -
N 002 o) - 0.02 o) -
AFTER 30,000 SHEETS AFTER 50,000 SHEETS
SUCTION AMOUNT
o |or | IPISOHENG | ey | ey | UIOSIARING | ey
® ®
A 001 o) - 001 o) -
B 001 o) — 001 o) -
c 001 o) - 001 o) ~
D 001 o) - 001 o) -
E 001 o) - 0.1 o) -
F 001 o - 001 o) -
G 001 o - 001 o) -
H 0.1 o - 0.1 o) -
1 001 o - 001 o) -
J 001 o) - 001 o) —~
K 001 o - 0.1 o -
L 001 o) - 001 o) —~
M 002 o) - 002 o) -
N 002 o) - 002 o) -




| 0.01 0- 0.010-J0.010-0.010- KO.010 -
0.010 - LO.0O1O0-0.010MO0.020- 0.020- NO.O2
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is appreciated fromthe above Tables 4 through 6 that

if the sumof the inclinatiaon3zangle O of the cap and

the contact angle of the material that forns the
inclined surface (hereinafter, referred to as a sum5

of the inclinationa@reteianddt Aieomonhackbarngl e@pbiles 4
equal to or larger than 70 degrees, the nozzle that
dithaigh i shar ger wase r €enver ethbyihbeinkeabingngle 6 of
operation (recovery operation) eve after printing of
5G100Cghestd. the tcoioadt deghot ed that malktenéaght forms
the ink set 2 of 10 the Table 5 was used, there is the
radd tindlained seebvery(hesehRdetesr Fﬁéeﬁéfﬁl§otﬁ§ta sum
di d not discharge for the cap of Nt

RIS Lt SR G R S e éanPr&R tlr?e equal

Pu o he doci ot o7, angle0, pd Lhe.saniack ad g
108 ST DBl o0 UL oL0erag bR Yo
(recovery operation) eve after printing of 50,000 sheets.
It should be noted that although when the ink set 2 of
the Table 5 was used, there is the result that a
recovery was made for the nozzle that did not discharge
for the cap of N type after printing of 50,000 sheets,
it is preferable that the sum of the inclination angle 6
and the contact angle is equal to or larger than 70
degrees.

Moreover, it was confirmed that if the sum of
the inclination angle 0 and the contact angle is equal
to or larger than 75 degrees, there is no nozzle that
does not discharge the ink (from the difference between
type G of Table 4 and type G of Table 5). Especially,
it can be appreciated that if the sum of the inclination
angle 6 and the contact angle is equal to or larger than
90 degrees, the suctioned ink tends to fall along the
inclined surface and is led to the evacuation port and

there is less amount of ink in the cap and there is no



to or larger than 75 degrees, there is no nozzle that
does not discharge the ink (fromthe difference

wheirdees220 type G of Table 4 and type G of TabCEJIERD05/006203
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Especially, it can be appreciated that if the sum of

the inclination angle 0 and4ifie contact angle is

equal to or larger than 90 degrees, the suctioned ink
tends to fall along the inclined surface and is |ed

t opl hek eNaEHALI gBnRat caNG 025 at Nerrky itSireSSE apoiint 110 .

ink in the cap and there is no WO 2005/ 092627

PCT/ JP2005/ 0G62@3ichr 44 dalsank tiez dengeneratete fwitla respect
long tinme of printing. In such a case, the contact
angbethet hnkespecbe timareasietk hvamye ¥ingg easewtdy

applying a water repellent treatment or process to an

i nhepedlencEret thente oaraPropass, thesumnar tserface of
inclination angle and the contact, angle is increased,
whtBR FABr eadBsrardes som orftigumaliiditlokor renegsp and the
and kinds of ink. It should be noted that the present

[ NGERERGH SPGLEHS dREIEASSD (HLRD | TRGET T FROSS Of

pbaP St HeEB AT P tar (BB CSby oToun THon ne.

compound mechi ne.

Voreover, the: RAESAN ddENIONIA aﬁpé:ﬁs%glé%@' $vbRtion

a mai nt enancé recovery devi ce of a

di $6Napae ; 3RBALALYS I R orflisHehly Gesddd g&ﬁﬁa%@@ées such

than | such as a resist or 15 a DNA sa e in a

nedical shiehghi 1Ehagy-asants | &V%Hé@yorhﬂﬁaf@&uéimt@d to
| .

the specifically i scl osed enbodi ment's, and

Vapiahienyg rard comgdiddngaiumen samide. magerabtdopt the
departing fromthe
present invention is applicable also to a maintenance
and recovery device of a liquid discharge apparatus that
discharges a liguid other than ink, such as a resist or
a DNA sample in a medical field.
The present invention is not limited to the
specifically disclosed embodiments, and varilations and

modifications may be made without departing from the

scope of the present invention.



scope of the present invention. 20 WO 2005/ 092627
PCT/ JP2005/ 006203 -45- CLAIMS 1. A nmi ntenance and

w0 e@sweasy7 devi ce of a liquid droplet di schargeCT/JP2005/006203
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apparatus having a liquid 5 dropl et discharge head

di scharging droplets of a regarding liquid froma
nozzl e, the nmai ntenance and recovery device
conprising: a suction cap nmenber that caps a nozzle

pl ane of the liquid dropl etcdhsebarge head; and 10 an
inclined surface that provides a slope toward an
evacuation port on a bottom of said suction cap
menber, the inclined surface form ng an inclination
angl e with reaspeat mhdnaehenceorinag qHEWwery kevihce i pEda
surface being formed of a material having a contact 15
anbleuit dropdpectischemger eppediigs ihGViing whekdhi g
sum of the inclination angle and the contact angle is
eqéaprietofisahgepet headr0igehreddn® ArpRl it Merfance
and recovery_device of a 20 liquid droplet discharge
apparardsngsleMuifed PR & Aomzte - Wﬂ]@réﬁaﬁfv‘f?@%ﬁﬁ otnd
t he inclina&ion angl e and.the contact angle is equa

t 0¥ Br°Y &t Je ?Yﬁﬁﬁ 6™®#éd°¢EY 3. The mai ntenance and
ecovery doVLoBuaLianet ] B Bl et gsenne prane
PCEéJE§80§é8Q§éoéropﬁ@t discharge head; and
an inclined surface that provides a slope
toward an evacuation port on a bottom of said suction
cap member, the inclined surface forming an inclination
angle with respect to a horizontal plane, the inclined
surface being formed of a material having a contact
angle with respect to the recording liquid,
wherein a sum of the inclination angle and the

contact angle is equal to or larger than 70 degrees.

2. The maintenance and recovery device of a

liquid droplet discharge apparatus as claimed in claim 1,

wherein the sum of the inclination angle and the contact

angle is equal to or larger than 90 degrees.

3. The maintenance and recovery device of a

liquid droplet discharge apparatus as claimed in claim 1,



wherei n said cap nenber includes a portion that forns
a liquid passage through which the recording |iquid

w0 b@dm926towWar d sai d di scharge port, and a PCT/JP2005/006203
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cross-sectional area of the liquid passage
continuously decreases from.ggd opening part toward
sai d evacuation port. 4. The mai ntenance and recovery
device of a Iliquid droplet discharge apparatus as

chaidmd i s £ @i dad mebEF €i fc $akds SHCHbOR 1 6aP tRRRD@Eorms a
includes a resilient 10 nmenber configured to be

braughty igdos £ontastowdh hwsaéH thezzkeophang addudd flows
bott om nenber having a recessed part including said

i nedvianetl sird adesclandgd heoresi khéné crmesbeseantdonlad area
bottom nenber are integrated with each other. 15 5.

TheE neient Bnanicd pasksaeeovenyideoitgéyofiegrepisgy drom a
dropl et discharge apparatus as clainmed in claiml,

wharesi ima neterte | eaidt PEAEHBREORSPAPH-i ed at

| east a portion of an inner surface of said suction

cap nenber. 20 6. An image form ng apparat us

conprising: a liqguid droplet discharge head as, a_.
recording head B9iﬂ@lﬁeﬁ8??F8 Fﬁgt%iQQﬂ%ﬁ%x§§Vlce of a

dr.opl et f ecording Liquid; i nanc im 1
PO Heh 48 EHAT SO0 D000z 2 I bd B Eraim 1,
Pw/é¥2¥%x¥£@ 29§c%i$5 g&g”ﬁghﬂéfa@ﬂ hEER%eLS y@&silient
periormnance of sal I qul ropl et glscharge head,
member configured to be brought into contact with said
nozzle plane and a bottom member having a recessed part
including said inclined surface, and the resilient

member and the bottom member are integrated with each

other.

5. The maintenance and recovery device of a
liguid droplet discharge apparatus as claimed in claim 1,
wherein a water repellent treatment is applied at least

a portion of an inner surface of said suction cap member.

6. An image forming apparatus comprising:

a liguid droplet discharge head as a recording
head having a nozzle that discharges droplets of a
recording ligquid; and

a maintenance and recovery device that



wherei n sai d mai ntenance and recovery device
i ncludes: 5 a suction cap nenber that caps a nozzle
w@bk@am926of the |iquid dropl et discharge head; BCTJIR2005/006203
inclined surface that provides a slope toward an
evacuation port on a bottom_@f_said suction cap
menber, the inclined surface formng an inclination 10
angle with respect to a horizontal plane, the inclined
sy aces hed nand of 8Bsv 8f s aanpterfbahahavi BE aacentideiuid
angle with respect to the recording liquid, wherein
a-stip0dt tdes énetgeahéad, angl e and the contact angle
is equal to or larger than 70 degrees. 15 7. The inmmge
form ng appavhéusinssaldi mednitenapicai mng, newredny tdrvice
recording liquid contains water, pignent, a polyner
conpohetes and a wat er-sol ubl e organic sol vent, and
wherein an anmount of pignment is equal to or 20 nore
5 than 6 wei gh® PBFEEAR BRPt AEMPELO ity Q8RS Rofrl e Plane
viscosity of the recordingpti ui d k; equal_ to or

higfher ¢ hahd8ie pdranbetqddFcre aF PEREY EM%h 20 cps
and a surface tension.,of the re [ lLi.quid i 0]
dyne/cm at &%t éﬂﬁiﬁﬁ?ﬂr gU6f 225¢C. %rfgcl 3%0 bg%%ga'zgszf;ope
PCT/ JP2005/ 0062 4 he_i ' .
POl L2005 00920351148 BiaLlep! 12980100 SARRI At on
' n&ilﬁ r}ﬁlémgﬁﬁnggg gﬂélihaa caRtack 2Fhens Loudcithation
or Targer than degr ees.

10 angle with respect to a horizontal plane, the inclined

surface being formed of a material having a contact

angle with respect to the recording liguid,

wherein a sum of the inclination angle and the

contact angle is equal to or larger than 70 degrees.
15
7. The image forming apparatus as claimed in

claim 6, wherein the recording liquid contains water,

pigment, a polymer component and a water-soluble organic

solvent, and wherein an amount of pigment is equal to or

20 more than 6 weight percent of the recording liquid, and
a viscosity of the recording liquid is equal to or
higher than 5 cps and equal to or lower than 20 cps and
a surface tension of the recording liquid is 40 dyne/cm

at a temperature of 25°C.

25



5 9. The image form ng apparatus as clained in claim
6, wherein said cap nenber includes a portion that

wo eos®9221 | qui d passage t hrough whi ch the recopdi/iRp005/006203
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liquid flows toward said evacuation port, and a cross-
sectional area of the |iquidgpassage continuously 10
decreases from an opening part toward said di scharge

port. 10. The inmage form ng apparatus as clainmed in

clai m 6, whepei nTgai gmayet formtap apmphen tuiclddasiaiddd in
resilient nmenber configured to be brought into contact

Wi d e 5ai 6, nezeteipl ahe and atfboheodneiribert ivayismgyle and
recessed part including said inclined surface, and the

r eshd i eotaetbengaadishegbalt om penbercare thanefratdrprees.
wi th each other. 20 11. The image form ng apparatus as
clainmed in claim6, wherein a water repellent

treatnment is applied at |east a portion of an inner ,
surface of sid 3B6t iBAJCCAR HERFePPAFatus as claimed in

claim 6, wherein said cap member includes a portion that
forms a liquid passage through which the recording
liguid flows toward sald evacuation port, and a cross-
sectional area of the ligquid passage continuously
decreases from an opening part toward said discharge

port.

10. The image forming apparatus as claimed in
claim 6, wherein said suction cap member includes a
resilient member configured to be brought into contact
with said nozzle plane and a bottom member having a
recessed part including said inclined surface, and the
resilient member and the bottom member are integrated

with each other.

11. The image forming apparatus as claimed in
claim 6, wherein a water repellent treatment is applied
t

at least a portion of an inner surface of said suction

cap member.



