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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 Henperattie BrT2SE Peing
ma V] .ty of I 0 0]

ango iR By hELeT bt el e o R PSR 0L contact
20 2 1 JP20 03, -4 was_f.qun [ :

{0 BapSr CaORLs By e CPEt KT, N e i nk-

i s suctionedpahy sa LA oalifapd@bess ahtihRjet
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-sogemnPattdrt 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 250C. In the inmge
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 bon ysdmg aameeerding 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 euedritam aibienl r3icde. tWerd dife avouidtNen port, and a
structure diagramof an 25 entire nmechanical part of

t herbsBgeetarinnag appar atfushAO 12006/ IYage may

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

vi esntfinaopaily dfcideesengooaniacalongraring hownt | B Gl the
2; FIG 4 is a plan view of a subsystem serving 5 as

a dasnhengrceocaltd 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

supPBr PFRG SAvd 1VEREIOR!| hifo WUt I3t HaaR s‘ﬁ?r&%‘ﬁ m

Vet P EHFy SrgvEng RBGh AT SR P o) F4 e brought into
ﬁ;%%éFgg%t w ri]:%l \flleeYﬂ’o%le%n pei)é%@la%d 135 l%t‘?orgamember 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



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

wo e@dome2n further exanple of the cap menber.PQDIIBEST006203
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MODE FOR CARRYI NG OUT THE | NVENTI ON A description wll

now be given, with referencegto FIG 1, of an inmage

form ng apparatus including a nmaintenance and

recovery device of a liquid 25 di scharge apparatus

acsnpb@hngnt @IGhe 1present i nventi on. WD 2005/ 092627

PCT/ JP2005/ 006203 -12 FIG 1 is a perspective view of

the i mage fomGg 3 dppar gt wiiewedd f rompartroft teede.

The image form ng apparatus shown in FIG 1

comprhesdcadnpapprasdions: BadyIE. & paper supply tray 2

5 attached to the apparatus body 1 for supplying

papers; a pdpgér & da a mPTattiRhedf td THesuppamasasving

body for accommopdati ng papers on_which i mages are

r e dr BeBaipt6RRede 22T HAGIVEFY ATEG ng part 6

protruding forvvardfromafrot side 4 and | ower

an top side f3G5; adf &F operty %tjp‘é?tsgr‘éﬁEﬂrﬁsdlagram of
gﬂat' OE keys _an an dllns ﬁ%/ e,V| ce on a top side of

caPtrrdgeat £ é’ﬁ’u A main tank 10 is

repl aceabl y che t ryri t r

6 The main ?Iaﬂi (ﬁlngar egllﬁia sﬁéréw ng?:?}?%dg‘?%éggtgﬁ Shown
"ink gg@trudge") |s a 15 tank for storing a liquid as

a liquidreplenishing means. The cartridge attaching

part 6 also kag.af Nty GOV Biew 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.



whi ch can be opened and cl osed. A description will be
given, with reference to FIG 2 and FIG 3, of a

wore@bhayieenl part of the i mage 20 form ng apparBCT/$P2005/006203
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shown in FIG 1. FIG 2 is an outline structure

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

pl an view of a part of the nechanical part. A carriage
33 is slidably supported by a guide rod 31 as a guide
merber, 1WakCh beirdgestistavedary eff @and inZhyd i ghtming
side-pl ates 21A and 21B that constitute a franme 21, WO
208pH092261¢ PCENEB2ERDMDG6IODInt E3deand a stay 32

(shown in FIG 2). The carriage 33 is novable by a

mai n scanni ngheotiorgendiostiown anpartetud i guwe) in AIG. 1
direction (a carriage scanning direction: a main
scanmbngsder eeni éﬁpalr@dilvéatl@di}’o)l ary RAPeh FURply. tay 2
Provided in the carriage 33 are plurallt of

r eBtdrhganEad$hgs 2PRIRTEH Vg équafkjlet %éd@o@sﬂwmpers a

d | et di,sch head f d d I ts

FCBOPAFNG) PPaUFA Sy R TSRS LR VRS I S el TRSY ofor
nozzl es arr dk;ecgﬁ. ner endlculareéggéhg
ORGP R AR g PAPPES: I55h “Ard et IE K O ¢

d h di b

naCPonan g REEGs SR el R T WA B
343_60%598 gkgﬁhar geSnld QUid or oplLli% - Mﬁalﬁ%%p &ide

recordin ead 34m which discharges liquid 15 droplets
of snaggAt an( Mpera theeorRirtg headnB4s vdpéfatmﬁqt@yggénd a

I|qU|d droplets of cyan (C) and a recording head
whieBpdhgchakges binqui dogr el © OftHd ackr-{Bklige 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,



It should be noted that, the color of the heads is not
di sti ngui shed when referred to as the recordi ng heads

wG40058%06k1 addi ti on, the structure of the headP@EHIF2005/006203
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limted to that shown in the figures. For exanpl e,

the head can be constituted.fy-one or nore recording

heads each having one or nore nozzle trains that

di scharges liquid droplets of one or nore colors. 25
AsatlBeal kgaiyd3dr qehetrndiisc Free HeadsridD 20061 H92627 is
PCT/ JP2005/ 006203 -14 constituting the recording

hemdgaBd¢e bpeahawriimg saannactouatadroras(radt esteswgy in the
generating nmeans can be used. Such an actuator may be

a piezve) ednr pcdacegdtion Us Mprriggemsmring cdirection: a
el ement, a thermal actuator utilizing a 5 phase change

of MAlp| §ERBRARE E8TRICIHRPII ILnsh assiath ki arrows in FIG. 3.
el ectronechani cal, transducer such as a heat generating
resistive el EFENEACY dfagdeidistade o3 sttt oplurality of
utilizi a petal ase_change due to a tenperature .
ChERERETIIRE HRoare ot ot S (IPoe G1 910 i ahtapid

el ectrost at.i.c_power. .Noreqver,..sul-tanks 3 5 35¢c

e abE e g BB e e o (T T 187

as o LBeqSHB 1t ARk 3] hiofaR6h &gl or, ane £thop, of
o144 SECEREES

the carria or “supplying the recordi ng 1T qui

of nségmegola%ahgehhqnlé BCUA M Aot cular to the
respectively. The recording liquids are supplied from

t hgai Akseanhihggas ri@thwherndisst ROV € A DEcharging

referred to as "ink cartridges 10y, 10m 10c and

108iYretaibhebstihgt dikecIzd Roeuwgiardecor di ng

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



l'iquid supply tubes 37. 20 Here, the ink cartridges 10
are accommodated in the cartridge attaching part 6 as
wab®soseenwn in FIG 3, and a supply punp uni t PCBIR2805/006203

provided to the cartridge attaching part 6 so as to
deliver the recording liquidssin the ink cartridges
10 to the dub- 25 tanks 35 through recording |iquid
supply tubes 37. The WD 2005/ 092627 PCT/ JP2005/ 006203

reg8hdtngultiay ¢nsURRILHbRS heb @ s helshathay medie
part by a body-side holder 25 attached to a rear plate
21acwhkebrcarstint bhes gyheydmeansr iy midwng ecat dbagused.
liquid supply tubes 37 are further fixed onto the
casurthgan3adchubyoa friayi g A piZBodlecimichand cadtparesing a
is provided with, as a paper supply part for
separabehgcamd cf eddimeq tpapgeregmalstanikeston atphpeing a
pl acenment part (bottom plate) 41 of _the paper supply

5 t rapageorbap@eond, aa Al et 1ferlmdeq Feeld an
roller) 43 and a separation pad 44 nade of a  nmaterial,
ha®lA§tEOMEFYendGett itGeERUse R TG i dhd*eat gegrerating

t d th I || 43. Th han; t

al B A HR0E SRS GoPARm @ B Tl LoRUByT HEL L he
.$.42 lied. 15 f t.h

PPBErLd6ring Metad Bh=t Chvhy A her el oy dedee

ilzgﬁghgat, atl,gal, ylegtretcg%@fg;cr%ﬂ@ ad&eu%@a@ ng: { Ne, PApess

ounter roll sandw chi ng and conveyi ng
10 the1RaRELS 441 Misfeare fed fromthe paper supply

part through a gui de 45; a 20 conveyance guide 53 for
turning the papelcyA? RRidGanks 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



conveyed upward by 90 degrees so as to cause the
papers to nove with the conveyance belt 51; and an

wepasp09%3s roller 55 urged by a press nenber BAT/IRRNGY@6203
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the conveyance belt 51. The nechanical part further
25 includes a charge roller 565sas a charge neans for
WD 2005/ 092627 PCT/ JP2005/ 006203 -16 charging a
surface of the conveyance belt 51. Here, the

cop¥pyapcagheltyudll ismppl yerdirRss 370eldte flog1d Ngt aa l008d1e
and is engaged with a conveyance roller 57 and a

t epak@nNbiyokl BHdF8 s3@ecadici@ared et tiattbed hieo bel tear plate
conveyance direction showmn in FIG 3. The charge

r okLewh56hi solusatightt dsnttdiec divtaact el wi tThe heecsudingeliquid
of the conveyance belt 51 and is rotated by follow ng

t heunplgntubest 3{7h@rsorfreydnde Tisiqd BNt Bke carappyy 33

a gressi ng force of 2.5 N onto each ends of the 10

axP¥. apddxengnaliby 26a gui de menber 61 is provided on

t he backside of the conveyance belt 51 af .a_position
cor r espondi nd o BEFHAMCaHr 2y thPTReIatnlthBadas 2@

54, At f f.th i de_.mrenber , 6 trud

UPEREF SHPPAWR P e o GSHA G HEAGY- 34 TP BN Dasers 42
t Lal Li f the t | 1

PPEFR83 Rt REPSeAG a1 S Se) Wy SRl eubabrl 41 OF
th I T

e A A R

of (Lhpeguirdemerfiare 81,4 WMt 24 dPHU LI O P28 80 Yade of a

accurate flatness. Farther, as a paper eject part for

e] pekkRPdal having a large coefficient 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



t he recodi ng papers 42 whi ch have been recorded by the
recordi ng heads 34, there are provided: a separation

W@ k@ oxb2T or separating the papers 42 from t hePCT/JP2005/006203
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conveyance 25 belt 51; an eject roller 72 and an eject
roller 73; and WO 2005/ 092627 £CT/ JP2005/ 006203 -17

the paper eject tray 3 under the eject roller 72.

Here, a height of neasured froma position between

t heheigthg eokherfaé2 afd thke cejrectyamid &se /8 $D. t he
paper eject tray 3 is set so that a | arge anount of
papers can bé&e¥eacddrmudatvedancea Heelpapel £ est &ndyess
3. Moreover, a double-side paper feed unit 81 is
debathabbymangaghédoro e rearcnsgagedivwitie appenatyusnce
body 1. The doubl e-side paper feed unit 81 takes the
papet £e822 7wAReh daitenEdgr Fed U 2 & srerse tothevohvefin
10 the conveyance belt 51, and turns the papers 42
upE]P%ebegBmﬁOEBeé@nFS P& tHe™ eﬁ;’é?rv%d”ba%ﬁ?s 22 tBhe
position _between _the counter roller 52 and the,
CoTVELANCEORAFE B5. LoNBREDVEr, S GREH Tbett Far the
821 vide 0 r f. the double-sid
e T e oy e AR R i

urt her,

Nops PIbRingakfid ABveRE Y de Qhd %rﬁ%é@ﬂéi@%i o0y as

of the carriage 33, there is provi mai nt enance
ango éﬁﬁgyGQYpQS\éb@_ﬁgglfoQQ%r einaf ey I Rea T ehd8%r the

to as a X subsystenm') of a liquid discharge apparatus
acgeptrding 20 to the present invention for maintaining
and recovering a normal state of the nozzles of the
recodi ng headdd34ionthd ysulksystiera cempdsesl T@pprovided on
n?gggrSackside 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



(hereinafter, sinply referred to as caps) 92a-92d
(when not distinguishing each, referred to as caps

wW@®20050226225 cappi ng the nozzl e pl anes of the rRCDIR2005/006203
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heads 34; a WD 2005/ 092627 PCT/ JP2005/ 006203 wi per

bl ade 93 which is a bl ade nempger for w ping the

nozzl e plane; a blank discharge receiver 94 for

recei ving droplets in blank discharge for discharging

| i ghedpepepl efjscwhicehyejeaimiar ranordj&@r | Ui drhayi ngHere,

5 an increased viscosity and do not contribute to

r eaohdiigfr amfdmeaawiuped dreaner Bfs whioh bhetwesheshereject

menber integrally formed with the bl ank di scharge

r ecewerr f7@r andnirhieng@j@atecorldiary 13 que dtlaelheapayg ehect
er blade 93; and a cleaner roller 96 constituting a

10 éﬁ¥aﬁeﬁsn§§ﬁsSpoﬁhﬁﬁe§sﬁm§QQM?WMQn# Of aerp®Bs can be

agai nst the wi per cleaner 95 when cl eaning the w per

bIéﬂ§°§§°daﬁ§dsﬁﬁwﬁmﬁ1HﬂﬂﬁrZ?JQQ¥2¥§ﬁﬁr%flnt area on

the other side of the carri Wth respect to_the i
scannl ng di MEFECIIRT a %Idéﬁal’%cﬁ i1t g%ag%’éef%%ﬁj Eglt 81 is

d h i d dropl whi ch_do
OB SEaRT PO 8 26 P ER0r i rigsd S 15 Gtk S etoral ARG
I d ahe. b
et YR o oo a4 rG0ent hosbe® the
arhapged abongna i pect Ir%&lﬁfne&ft%/ta{ & &y Of 002818810k of

the Tecording heads 34. 20 I'n thethus-constructed

| mage Eehqbganc@p@@n&t%a Udﬂﬂfﬂuﬁﬁﬁ“ﬂﬂ%'Ehé?@@f@iu§bs1de
the papers 42 are separated and fed fromthe paper

sugphy tbagsome rehkeetthey renewetgaddes papets a position

conveyed in a substantially upward direction is

gubdedeby the gowudter 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.

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
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

capping the nozzle planes of the recoding heads 34; a



25 45; the papers 42 are conveyed by being sandw ched
WD 2005/ 092627 PCT/ JP2005/ 006203 19 between the

w@omwseymere belt 51 and counter roller 52, | e_di/ogp005/006203
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ends of the papers 42 are guided by the conveyance
gui de 53 and pressed agai nst_ifie conveyance belt 51
by the end press roller 55; and the conveyance 5
direction is changed by about 90 degrees. At this

t i Wepe@npakider Rat Whg crolitsage bidtd nienber PbSwOPLiPGt the
and a mnus output are repeatedly and alternately
appbiedef parneg ;hiagilwelk age qienere sroreevdén 94 héor

charge roller 56 by a control circuit (not shown in 10

t heetedguria)y, daopdletsesm felank tdies domasy afice descharging
being charged in an alternating voltage pattern, that

i sliguigadirepd egis ahgials SRt m mj%ccyaéwgﬁam@gl@ having
predeterm ned width in the sub-scanning direction
whehincgepseddiviecosdivorrre W ity Cfﬁﬂ/‘é’fﬁé?ﬂt‘t%ft? he

15 belt 5 Wh th 42
onF 6 PREPus ar@har aé@%%&amfﬁ%aﬁi{ h35<‘f'l “thet bt b gpner
| ect t t
bef"?mgfe SR 2oyl e ?ﬁglvo| AT YA Tor
g$ﬁ890%%y%§%er%%Jﬁ%%§l'1£%F% {@ Qéﬁgfiﬁgnthe

rrving reco

acse%géngqawet I3 3an JERge csll&nﬁér wlfews n@oﬁg«@ltutlng a
carriage 33, recordlng for one line is perforned by

di g¢Ban@i-Nehelain@Uird  igHes Arpliats Wit dr thea§é oppesdgainst
paper 42, and recording for a next line is perforned

af tee RAIpERVicI@Gahke PEpehed? dlesh Hedeierwimes blade 93.
di stance. Upon
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



WD 2005/ 092627 PCT/ JP2005/ 006203 _20 receipt of a
recordi ng end signal or a signal which indicates that

wa@2a0sa9deehg edge of the paper 42 reached the PEDOI20IIY6203
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area, a recording operation is ended and the paper 42
is ejected onto the paper ejecj_tray 3. 5
Additionally, the carriage 33 is noved to the side of
the sub-system 91 in a standby state of printing

(rBeewERAY)XhEO0 chhdlevidhe o erardiglg diendsodtt & er6appeds2,

by the cap nenbers 92, which maintains the nozzles in

a Mebdiatak@diso offr @entpadadiss dtareges faunide@ dvethe

dried ink. 10 Additionally, a recording liquid is

sucbthurgdnteomutide 5% zzide prassedtataivdiergh¢ heonveyance

recordi ng heads 34 are capped by the cap nenbers 92

(thestablli by itdher efnsl mawstso rodsl eorzl eerdicthencopyeyance

"head suction") so as to perform _ a recovery operation

whiéFeefaenatiss changsst din@atfui BHRARg an

i ncreased viscosity or, bubbles. Further, a glank ,

di schar ge opératiidt it Wer gt Rl yFSeRhaygetade, that is,

l'i qui i nk),, which does not relate to recordin
fopLubsBREpUlr S G A o T g TR Cor T A ka0

a stable_.di.schar C ri.sti.c r [

neuEesar8 30 RetneE WA & B i Fr RS Rgree to

gi¥ﬁg'cﬂ%&@%rr&fﬁ§FQﬂp%m;%.%éﬁtf%frgf¥§WiE|@ﬁoh'sﬁgwn in

n outline”of the subsystem 91 which includes the

Mk AbeRrapee «3Nd WHaGeY 8/aku1daViGe dHe thent &PaecE 0p81 B0being
apparatus according to the 25 present invention. FIG

4 thadgRblannviewaafcdhe WA 05HPSJattern, that is, a

PCT/ JP2005/ 006203
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



-21 subsystem91. FIG 5 is an illustrative structure
di agram of the subsystem91. FIG 6 is a side view of

W b@spussy st em 91 shown in FIG 4. Supported bRCEHIF20671®6203
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(mai nt enance device 5 frane) 11 of the sub system 91

are two cap holders 112A andgl12B, which are cap
supporting nechani sns, the wi per blade 93 as a w ping
menber including a resilient material as the cleaning
measseiphdod sakbicagaineClknllsiddat of & rvad B which
supported in a vertical direction 10 (novable up and
dowwndli cAddkt ithnal by triaha iblgarkigedicst hdregepameei 42rr&dched
is located between the wi per blade 93 and the cap

hotder rét2AdiAgwaper claearerriigid opeywigabl is ended and
supported so as to performcl eaning of the w per

bl 4He B3PeThé2wipercicicamteonddr ée FRRLT|wkeret 15y 3.
means i ncl udin a cleaner roller 96 which is a

cleaning e tHemagrlessithy (e Pt bl ate D3VEAL 60 the

I 95 I f
bI §ﬁ¥é“ed5r§cﬁ§e333%¥ svaiton 3 g Rk AR, e P £ 165 printing
I d 112B d 20 t
SR8 R RET s 2p1 T R ot e e sra?%% §85ré etBoed by
OtQSE)Ségp é&&%§09gap%h%%%.%%gﬁ%§1 ‘%JE%%é¥Dln a wet

caps thdt ‘caps the nozzle planes t he

regprding, B@@%ntr eSRAGIINEIgL dRNaird dDiHg @R ink.

(suction punp) 120 as a 25 suction neans is connected

Vi t b
PC%?%&%%%%?%%Zé 1 %e%gidﬂhdm@ﬁﬁﬁﬁﬁQﬁ?@ﬁiﬂn@ned from the

nozzles in a state where the recordlng 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



the cap 92a which is supported by the cap hol der 112A
cl osest to the print area. O her caps 92b, 92c and 92d

wae@sngs2connected to the tubing punp 120. ThaeCT/$82005/006203
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only the cap 92a serves as a suction (recovery) and 5
moi sturizing cap (hereinaftery;sinply referred to as a
Nl ksuction cap"), and other caps 92b, 92c and 92d
serve as nerely noisturizing caps. Therefore, when

peéﬁ@égkegma91teC@Y@ty5oa%r@hiqarﬂéﬂﬂ&%ﬂ#gxyékﬁ&kure
heads 34, one of the recording heads 34, which

r equafeamacregarekybepera on,. 1Fic seliectd vel ye moved of
to a position where it can be capped by the suction
antdheveabeyszeng9taphdza. iA ¢ad.shHaft 121 rotatably
supported by the franme Ill is |ocated under the cap

hol ders 112ASapgori2B. byThe fommssh@fairtiXniscerdevied

with cap cans 122A and 15 122B, a w per cam 124, a

cafrpmge Ldckicahel2sb gysdlame®l BaE il ek leakeers 112A
cam 128. The cap_cans 122A and 122B noves the cap )
hof@er $12B2AvAAEN1 258 GAPaRIRIGRTINT gsdaniwns, Fhe wiper
wi per .cam.noves the, w per blade 93 u and down, . The
CaPErdEaTb0tR  catit BSBOBRED T d R D 20 T BEkL T
and_down_via a, carriage.l ock arm117..  The _roller 12

" onatREiali 37 FERDE! CORIER IS T ST i Seharge” 188 115
| apgdi pg ' liqui d._dro . .
T A e R
94.mdhgpeleapennaamk2a§ i S sfefi (SN i per

cl eaner 118. WD 2005/ 092627 PCT/ JP200 /b82§%3 -23 The

Capss9Ra258 €aUsedel-0 0OV UR RGP WYen the wiper blade
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
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
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

suction means is connected via a flexible tube 119 to



the cap cans 122Aand 122B. The wi per bl ade 93 is noved
up and down by the wi per cam 124 so that the w per

wW@b@angs27118 noves forward when the w per bl adeCTER2065/6203
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down. Then, the wi per blade 93 is sandw ched between
the cleaner roller 96 and theaM per cl eaner 96 of the
bl ank di scharge cl eaner 94, and, thereby, a recording
liquid (ink) adhering to the wi per blade 93 is

scenbchag 90kl whe chhe sblsamlpoditeehangeHeaaiy eio Bder 1012A
The carriage lock 115 is urged upward (a | ock

di eB6kk6m) thy theCPAPhES Sirea .SpIatig natpsRim, | M2¢ hend 924
figure), and is noved up and down via the carriage

| oeke apm tbhneciteen tby thiee todrimicagemimcie Cam A2st 1:, only
order to rotationally drive the tubing punp 15 120
antheheapafPshakrvezl asa apemstigeary 3T Prow dedndo a

punp shaft 120a of the tubing punp 120 is brought into
engagerEnt 2wnoh caPndheregeat tE3 o dedr e adtp as 2

shaft 131a of the nmotor 131, and i nt er medi at ear
I34SPREegraceR it Rothe it :@@ﬁ% i%zr%r?grhcgle% Treve e
an nt er nedi ate .gear i n one- clu :
13F?e5f3;lyaﬁl°lis §rlﬁé%1gatc8p§ear af%fs‘% %ﬁroe f ﬂvﬁ%% rp%lﬁgo ting &
i nt er nedi_at ar.. 13 ing t . y th t he
i nternedi at gp%gfgrtlf%%frzeﬁeen%aege}%d\?mﬁ{% %%gm %\AehroﬁgOOf the

" | 6 1s : | ! |
15}5;9?%8%&%? amsshaf t 1521 Wi andnternediad e, 988 ration,

be noted 25 that an i nternedi ate shaft

1431, wBheRi$edyr alodekiond) MBABAS/AP3(re it can be
PCT/ JP2005/ 006283 axis of the internediate gears 136

andapg8ahayi rdet Bactabut ehdldb i dtFiotiadiqadap support ed

by the frame 111. The cam shaft 121 is provided with a

hone 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.



posi tion sensor cam 142 for detecting a hone position.
5 When a hone position sensor (not shown in the

wo p@ange2provi ded in the subsystem 91 det ects PECEIP267006203
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caps 92 reach a |lowernost end, a honme position |ever

(not shown in the figure) ispmperated so that the

sensor is open, thereby detecting a honme position of

the notor 131 10 (other than the punp 120). It should

be noted thatrithethpa Povkfe i ded the AOSEt ipNand down by
detection is not perforned irrespective of a position

of thhecagpea®d (I2ra=ap 128H .derthd )peandl adend¥esstmoved
the | owernost end by noving a predeterm ned di stance

af tipr adet éowirngpyt HerehonpelS qeositd breof thde thpswoger
(during upward novenent). Thereafter, the carriage is
nmoveéganeft id8d merve s i fpmwgardd whatd e ¥ HBS T obha@apmoves
position after the p05|t|on detectjon, and t

r e€6r8i-ng Theads tdree amged! %@%@s%r%i)t%wiwheﬁowsgeen

given, with 20 reference to FIG 7 and

suassmlﬁ@n%%esrm nd e i ERTy s 96 of the

1R L SRF F%mey U P Dbl b BRGeRding
Veﬁ.t'l Cal l y I %% 5 F)tagrl'liso atnr%i’%l J%l ?%395‘ EEOQEratched

vi ew35f-% hé c p suppo Rertica y oV
kani.gm, par 7. 2 JPR2095/ 006203 -25
Thg cag E%I Eﬂfﬁ A, Whl sef§es as a cap supporting

mechani sm coiy igasiiaydolsier i1bd forurgBdabb¥ard (a lock

supporting the caps 92a and 92b (these may be

r efigrreed 19 )apya LaprPiA)sdibm Meringalnsir eebivaninathe
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



5 spring 152 interposed between a bottom surface of
the holder 151 and a bottom surface of the cap 92A so

W@300509260T ge t he cap 92A upward; and a slider HEBJIP2005/006203
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novably supporting the hol der 151 forward and
backward (in a direction of_xgrangenent of the

nozzl es of the recording 10 heads 34). The cap 92A
has gui de pins 150a extending from both sides and the

guhges pbasths0anaeemaemakley fg@ irachet 4l gui glen 4F Doy eshe
(not shown in the figure) of the holder 151 up and

downutdhelgap 22Arakseabay augpiodeeshaft tbe 160me 111.
protruding froma bottom surface thereof so that the
gui de shaft Theb cem ishedit d@ i nito rrdwidedfwitie a home
hol der 151, which allows the holder 151 to nove up and
dopnsiBpringsn62 icamel@Pds & rhetetest itite & Ao o agition.
the cap holder 151 urge the cap 92A (the caps 92a_and
20WBeh) aupaaedPesa taodi seasiogh @t  high c‘%:?b% figure)
toward the nozzle planes when being cap ed%

sl paevidss Rasthei 6 @bﬁﬁﬁ§ef5@laﬁ§tﬁ§§§) t??oﬁ?ps 92

d d h Th d 154 d
o FERBRy AT LPRBETEEG G ae GB5y SO SIaE TorHEton (BaE Shown
111 that _th lid
AV B058F 085827 SR IBE05 0030T H06 THIE Shp! S23P°0
t ogﬁéggﬁyaﬁgt%\éﬁgl e uﬁ’loﬂ{éd\??%quzlonﬂ@f Sﬂé dn%t&ésl31

as“a campin pro on an under surface

th%%ﬁér ThencamePihmln 4 20)S fiftit @thduitd B GAIR &8 0ONLL when
(liot shown in the figure) of 5 the cap cam 122A so

t hat pbhershikdeh,183e e ihalderdetlktion 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.



and the cap 92A together are novable up and down by a
rotati on of the cap cam 122A which is synchroni zed

WORa0K/092s2T ot ati on of the cam shaft 121 to whi chCEHIP2005/006203
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rotational force of the notor 131 is transmtted. 10

Furthernore, the slider 153 aywl the el ectrode hol der

151 are inserted into the suction cap 92a, and a tube
119 is connected to the cap 92a from underneath the

center of theneapap td1IRSPECI2A O whidIANSYLFSE as a cap
direction of the cap 92a. 15 It should be noted that

t heuppprhahdemneth2Bi sayppondrigdsre capsl G2 Bhd H2d
(these may be together referred to as a cap 92B) and

a sbvablur eubppriwvignghchearcaP B2 Brat @ Athe( saaee agay be
t hat nentioned above, and descriptions thereof wll
bereficrred. tHonever capni9iddd 2 ttherddpl OPa, dibhectibe; a
119 is not connected to the caps 92c and 92d. Thus

t hePEARDshaRt inkereRsies HiRtwegs a ROt atwetage of the
drivin%rthe notor 131, which is one drive-

sgﬁf&@ ahdlt BBAcAnPOIIPR SYF B Gf Kdtf t%g}gﬁzrz%s%aﬁ‘? to
£ 121 | d by t tion of
SOBEPEe3ES, CREP IR gERra el B ks 15 Ry

Lts ig th | .
Lo SHEbBrElobEnEoRS 180 A0 TS End AN L0 (10

Lgﬁggr@b}gg;a%goaﬁ%g@%ea 9% @nd, & .{f&ﬁ&; S%Iflé)rfr.éegrding

e contact nenber 192 is nmade o
regkhlygngafaterial and is brought into contact with

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



nozzl e plane of the head. The recess form ng nmenber
193 supports the contact nenber 192 and has a

WO ewssswe7 part 191, which receives a recordi nBCT/iRp003A006203
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(i nk) discharged 10 or suctioned fromthe nozzles. The
contact nenber 192 is fornmecddy a resilient materi al
such as isobutylene isoprene rubber, silicone rubber,
fluorine rubber, EPDM a styrene base el astoner, etc.
Theheeeass 9bar Foge theeele HMYaks  argrechdfdéwt i gi d

mat eri al such as HDPE, 15 PP, PTFE, etc. A first

i nclined surfraee st lialeand 58 sdconchas el caedpsurface
191b, which incline toward an evacuation port 194,
arerbpvided om anbontem swrfface dfhendwf r eCBsseckhpapin 157
191 of the recess form ng nmenber 193. 20 In this case,
anisnéiithadi dntangl eam erooNe f(mast ShQﬂﬂl#ﬁxﬁ@@rfh@@re) of
191a with respect to the hori zont.al plane is set

betBfaFrEr CBRal 284 |Sﬁcltlhﬁ§t ite agideoflo %he %%é&%der 151
i nclin surfa h res ect the ont
pI Sh EhaothLa68al Bt AL E By a

ess menber

206%556%&857 %c%“&pfaasfeab%%f*a%sso e ieepbfed with
LgebLoat 92 200l €., of he i st pncll ned: sha Aay
167

Wth respect tot ori zont al ane an

00959@:& 8R0l8OhokRe 'T@tlerl'saltxfa‘?féﬂlqg:éche fi rst
inclined surface with respect to the recording 5

liquid (ink) Fuste@uddori0 AhearLat®ir t1sm 7804 dews e€Sectrode
It should be noted that when the first inclined

sunpader l9laaandihberredesntioordiangumither dO3 &£, and a
formed by
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



different materials such as applying a different

material onto the bottom surface of the recess formng
wdaosaexwei al 193, a sum of the inclination angP@r/oP2065/006203

the first inclined surface and a contact angle of the

material formng the first incyination angle with

respect to the recording liquid (ink) is set to be

equal to or grater than 70 degrees. 15 Thus, by

pr exbding2thewhwen relsuied Sur flascescaghad2A N€hd N€B moving

toward the evacuation port on the bottom portion of

t hepcapdndoier. and setting the sumof the inclination

angle with respect to the horizontal plane and the

cont act angl éegfe t Hérarmtuartiigin faami e t he eonshettihed by,

surface with respect to the recording liquid to 70

degFe8BovWa HAasFdGal damdumorde athénemlr i g ap@ua drecess

di scharged into the cap nmenber can be reduced even if
5th€°F@é88lW&mP@&uﬁ§3conﬁ?ﬁh§QQﬁ%9 neppehi2 hs made of a

onent, an sol bl e sol vent wherej
Posae Eb?a%enﬁ\a e e as ST G SR FR G B D
thgﬁzé& 2%82#8%%52 /Jﬁﬁg%§§$06%93f?%%§n8rme L&r 193

regﬁgﬂéﬂgslkﬂ 43l 2% ﬁéﬁ%é¥“¥§2téh&’ A&f?QEeéQQQeg part

a surface tension of the recor iqurd

4019@%%9% PelRat dsS o kﬁéd&ﬁécﬂgu%t fl%&@fc@f@iﬁhg) lagybﬁarged
confaining water, a pignent, a pol ymer conponent and a

10 Waber sﬁ@'tb‘.@h%dsQ'r‘é@ﬂtth\éh@lro%lzflésh.e PI HETEERY 1 # $c € Oéab&£d1 92
in the recording liquid by equal to or nore than 6
is formed by a resilient material such as isobutylene
isoprene rubber, silicone rubber, fluorine rubber, EPDM,
a styrene base elastomer, etc. The recess forming
member 193 is formed of a rigid material such as HDPE,
15 PP, PTFE, etc.

A first inclined surface 191la 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.

20 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

25 material of the recess forming member 193 are selected



wei ght percent, and a viscosity of the recording
liquid 10 at 250C is equal to or larger than 20 cps

wanwsmoxser f ace tension of the recording |i quiRCT/$P20@5/006203
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dyne/cm it is possible to forma clear inmage having
| ess blur with respect to agggul ar paper and havi ng
high intensity. However, in a case where such a
recording 15 liquid (ink) is used, when a suction

fr§819h3925|guhsofcﬁh%'@%dyﬂhdﬁidhlaﬁgléﬁef%f the first
mai nt enance and recovery operation while capping the

nozzteipkangubyathe 19uet wdnth campext Itawathd i hiyrofothel
recording liquid toward the suction port (evacuation
poplinenatfieacapniechernod 20T edheceditashiah fesuing the
in an anount of the recordin l'iquid (ink) remaining

i nfihetcapciénber steddse vifd Ternesisdd e therendend
since the viscosity of the recordlng i quid élnk i's

r elrb@RABI Yinker éas egusdy 39 O e SRSEGTEoRA® i Yydegrres - It
due to_slightly dried during 25 pr.inting, whic
cr éla?éédabﬁoﬁagé?ﬁoﬁ}ﬁaﬁ meéﬁ %p%%d%?%]?&?‘g surface
P [ JP2005/ 006203 - 30 ecordln ui ends Lo
'8 PRIt ; céﬁcﬁéﬁbé{ro &,moer i ||’6ﬁii%0 TER) LY

Fg esslpﬁgge %eso Q%%{ rigﬁﬁﬂl‘%c‘fecor Péré%t
| 'HH'I:er‘IQECBB@ NghY o gttt‘%? é‘tfr"i’.‘a)/ce's Jﬁuﬂgetf‘é'éeéé EBeming

ozzI'e plane’i's capped for a long time, the viscosity

OfmgggrEQEOEQBHQ i & ivHe ik & OZZIE BT SGUSE the

I's Increase ue to water being renoved fromthe
r e@@kgtngnbque@ (Surade doie anazal e desgls opathe

which results in a problemin that the nozzle
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



10 cannot discharge the recording liquid. Then, by
usi ng the cap nenber having the structure according

W 005k0226pT esent i nvention, the above- nenti onelCT/JP2005/006203
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probl ens can be elimnated even if the recording
l'iquid containing water, a piggent, a polymer 15
conponent and a water sol uble solvent wherein the
pigment is contained in the recording liquid by equa

t OorOfho PRI @nhhag GeweihghtpIGaNt amNt & Vd SEH5tY Yo Of the
the recording liquid at 25*C is equal to or |arger

thaec89d1ﬁ331aadla sur bace tenshyaalofot Be neeefeh Rthan 20
liquid is 40 20 dyne/cm As another exanple of the
capp92andaawatiefaceepehisdnin lefyerhel 3@ qmadbind higmtéris 40
repellent material such as a silicon base material or

a fifoer/cme base material may be formed on the first

i nclined surface 25 191a and a second inclined surface
191b as showAhiak RISG WD GBI 0595 27 Fed-Ar2 0b5aed8203

-31 10. Thus, appl ying a water pel | ent treat nent
t oCaptaiBasy Ha%slrtru &n PHIMERE i rﬁqé%oels&{ﬁ%c%ofm%%t and a

d t th .
 o¥p %? e? Bk pocgie ﬁ&a%hq%eﬁl%”st weg&ge:raf?“ Whi G tained
t
:ngrlle e suFPag]lngf cap%’J a@altjggc 22&% ac? ang " 6
m”&gléﬁ pﬁgk Eﬁtth%nBE%oQ%§B$s#ﬂ§nﬂfjtﬂ%1(ﬁCéP&lng liguid

range Fection of the con I"gur ati on the cap

andykhads f.i; L8a1oe0" BENgarbbaui oAl 8o RYLaske e Mhrrace
i't1ronal renmal ni ng andunt of
ten31on of the recording liquid is 40 dyne/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



recording liquid (ink) can be further decreased since
the recording liquid is led toward the evacuati on port

W@roodkdsk7 a negati ve pressure i s high when suckCDm20¢5/006203
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the recording liquid by a negative pressure through
the 15 evacuation port 194 hygolorm ng inclined
surfaces 19l a- 191d that incline continuously from
four sides toward the evacuation port 194 in the

reﬁ@&éré@ﬁ?1ﬂgqﬁﬁﬂbﬁéné83tooﬁehhencam_Qﬁ@aiﬁqﬁ&@mber The
make a configuration that a cross section of the

opestsgdisgcongihpaoyshy) deemedsedg2Ant awhar dahenember
evacuation port 194 and the recording liquid flows

t ovaitlaihe emasmathonopowttd®s4leBer tthem Unat mifedgrhs |y
form ng the contact nenber 192 and the recess formng
membegin®B, raceagingr ddquid.i s AREPIIdEAIT f il etad ypewly
which results in an 25 inproved tight contact, thereby
acﬁ¢@@dn§hatpé§lﬁh@enm@ZQGOEﬂ@@§BZ¢5ﬁéﬂﬂ¥ﬁ§0@5¥oﬁ6%@§g time,

suction, A description wll en he| ow nor e
de‘flaﬁBWlFFPéf-tYaoa thgl F?ﬁOSflel%p\iﬂ'@?ﬂ}éJr lﬁ’d{}i 5 nozzle
different inclination an e fabrlcat d as t
cdbenh%%arpgﬁé l""rhén%ﬁg B8 Ruends 163 Sl it omared
St £ene as%egla 8 %ngvﬁ Xge%§§§jfoH@ﬂglénﬁgﬁgscus
nade"of proﬁy ene. di'ti onal sone cap

€?§£S %ﬁﬂghnggsﬁyQEeEBeg ggo@l%ﬁigg ﬁﬁﬁ%ﬂlﬁﬂg ndzle

tnment ‘on 'the inner surface of the recess formng
nE&QEﬁO%gélseng gMeneap teNlenY Walfislbj ected to a

silicone base water repellent treatnent on the inner

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.



surface of the recess form ng nenber 193. Then, each
cap nenber was attached to an 15 inkjet recording

wappaogtees (| psio 505 (trade nane)), and pri NeCTIGP20&FE006203
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performed using the following ink sets 1, 2, and 3 as
ink (recording liquid). Aftersperformng a recovery

operation by suctioning while capping the nozzle pl ane
by each cap nmenber, a renmining anount 20 (weight) of

i nkoi.n trhesGapymemar iard samatyrectdpdl 1 OperéytM8Hie to at
i nvestigated. A description will be given of the ink
uskdakn at berexdper iofernthe iosdruusturefdcofo i goentecessed
Di spersing Element> 25 (1) cyan WD 2005/ 092627
PCHAIR2005£D06203 , <33 ondjasst revel eofwigthdi spepschgto a
el ement of phtal ocyani ne pi gnent contalnlng pol ymer .
Theeegafphe 3idiusel dsednarepdmnthestrich dpeses@at ensum of

Ellcatlon 2001- 139849 was checked and a blue 5
poFhfetnpaitrdiondiagsersiafy t& een‘é?ﬁ R4 prephred. ofhehe cap
average particle dia er ured accordin
mi 8 EPBCRODPACH aﬁ’gﬁfn&l R nﬂﬁ%cwé?lng

ent a Adj nment_. of i sper |n el enent

'3é9H§F ?meWQ%%éﬁﬁ%ﬁgﬁi contai it pIE%%r

magg%ggeg 2 I8h %%rtehcel & Sa%%{ :ngi l&fleﬁji 1¥\@§ord1ng

pr épare fhé same mann e above nentloned

(1) ; SﬁggpgrEOEHEQ%angelocyanlne pi gment bei ng

rep ace
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



by a pignment red 122. The average particle dianeter 15
(D50% neasured according to mcro track UPA of

w@odopneas27 particles was 127 nm (3) yel | ow AdjRGI/E005/006203
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of a dispersing element of nonoazo vyellow pignent
contai ni ng polyner. 20 A yellgw pol yner particle

di spersing elenent was prepared in the sane nmanner as
t he above nentioned (1) except for the phtal ocyanine
pi ghepiokei ng replaced by a pignment yellow 74. The
average particle dianmeter (D50% neasured by mcro
track UPA of aAadpekyiigit ipar twidlle be2giwes Helovw MWD more
2005/ 092627 PCT/ JP2005/ 006203 -34- 4) bl ack
Adjesaient of a dispersing el enent of carbon bl ack

pi gment contai ning polynmer A black polyner particle

di spersi ng eFémert, a5pdawagidyarcdd dap trnxeine hanhey
as the above nentioned (1) except for the

pheaf beyantnénpi et obeicAglespaced TaRr irat@dbons the cap
bl ack (FWO0O (trade nane) manufactyred b TEGSA
CONPRRGT. 9FRe avBFaGOSACH E‘leé‘b@iraﬁ'@t%erw pEtRge of a

T S Ty P (B PR BALAELS e

ad} Yst HE0t ol bRkpohboshguhd e nated didla Al AU cap

of onent ol'Tow ng prescrip

thﬁeﬁﬂgrgSwepésﬁgtogu%ﬁkgﬁkﬁ,to a water repellent

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



15 <Ink Set 1> The ink conposite of the foll ow ng
prescription was prepared, and adjusted by 10% wat er

wa@odoanywer of oxi di zation |lithiumso that a pH PEi/me003006203
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set to 9. Thereafter, filtering was perfornmed using a
20 menbrane filter of an aversge pore diameter of 0.8
gm and ink conposites of cyan, magenta, yell ow and
bl ack were obtained. A surface tension of each ink

was 30 to 34gdyRememt A A di He0s Ing WeBeBeh® §£CPS
(25" C). The above-nenti oned each col or pignent 25

di pherdbngaabaeeption®nd Wtz i @dld/meanponent ) WO
2005/ 092627 PCT/ JP2005/ 006203 -35 1, 3-butane diol:

22.5 Wt % gl yter @xanipls W 94iipged| indofepaRe HeWh.86 R-Open
Cl2, n=9 in the general formula R5 (OCH2CH2) nCH (R

i sPateatbanpdhaitiwnt 209 lcad3ddt hurserclfckegl tand4a blue
that can be branched, n: 5 to 20): 2.0 wt%

0-BPAYICT, BaREREAE Mil6IPe T iR auabernt (FheifRRE et ed The
by NECOS CO, LTD.): 0.5 wt% 10 proxel LV (antiseptic
agéﬁ?fagé Qaﬁﬁ%lueoﬂl@%}ﬂ%ﬁ%ge( or m‘?ae%?lb%%la%\%gﬁ%ng to
<Ink Set 2> Iwgl nk .co 05|te of t.he follow

pr8SEFPpEraf E%P@pé’ & Hnd llfgteesd“b%/sl Yo Wit er

Ilg sol ution qf OX|a%|e§1q:t| on lithiumso that a pH val ue

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.



set to 9. Thereafter, filtering was perfornmed using a
menbrane filter of an average pore dianeter of 0.8 gm

wa@pasivde2zonposi tes of cyan, nagenta, yell ow apdr/it2ae3006203
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wer e obtained. A surface tension of each ink was 32 to

20 36 dyne/cm and a viscosityzwas 2 to 3 cps (250C).

The above-nenti oned each col or pignent dispersing
elenment: 4.0 wt% (as a solid conponent) diethyl ene

grycol : 15. 0t ¥ra@kycerol: 5.0 wt % 25 2-pirrolidone:

2.0 wt % WD 2005/ 092627 PCT/ JP2005/ 006203 - 36

ECTD- 3NEX (anidgmshased s faactisdemsaing actemedt by carbon
NI KKO CHEM CALS): 1.0 wt % 2-ethyl -1, 3-hexane diol: 2.0

Wt Ba.aeklubs igoent3 cOnwainS ngr @edlymer (anti septic agent):

0.2 wt% ion exchange water: residual anount <Ink_Set

3> | psi 0 JET20®liask @edniredc iped bye Rpponing e¥ppent
was used as a comercially avail able dye ink. The 10
SUVRACBTEBALESN 18f e Siadie WRIRRY 135 3B Qy3RY e Mehgtoned

ey YL SG0Bh S 2L 08 Bk chs P LD Ol O B o
ey aROLS IR Loned SRR TG nA I I Sfp AL gt L8 o
(NReERK S8hBand) SUMHRl LRRAN 1A A o AELRe 208 (BS0%)
contact angre.
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)
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SUCTTONINO LINEWATERCONTACT 19 + 0O APANG

W(]LZ(ESIREZBE‘LLENT A N G LE (deg) CONTACT T Y P BEPCBJIE2005006203
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ROOESSINKSETI ANGLE (deg) A35
N05590 B35YES62%7 030N05585 D
30 YES6292 E25N05580 F25 YESG6 2 87
G20N0O5575 H20YES628215N05570 1
5YES6 2 I,3-blithn@ NiG15 2265wids1 0 YE S 62 7 2
M5NO5560 N5YES6267 Table 2 SUO T 10

NINO LIN EgWAcToE:R7TCONVAGT 0O AP A NGL E
REPELLENT A N G.L E (d e g CONTACT TYPET1t9 (de
g) PROCESS | R-RigrptigoaeN &-10 Et?cie 9)
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

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%



A35N05691 B35YES6499 C30NO0S56G6

86 D30YESG6494 E25N05681 F25YE
WE205492820 G20 NO 56 76 H20 Y E S 6 4 SHCT/IP2005006203

NO5671 15YES6479 K10NO5666 L1

OYES6474 mMm5NO0O568386L NSYESG6469 W
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2005/ 092627 PCT/ JP2005/ 006203 -38 Tabl e 3 SUCTI ON
I NCLI NE WATER CONTACT + CAP ANGLE REPELLENT ANGLE
(deg) CONTACECTDYBEEX (@ed)orPRACESS Uk SHaBdt AhhEfactured
(deg) A35 NO72 107 B35 YES 83 118 C30 NO 72
1 9P NIKBO YEBMEBALB3: E.25wNG 72 97 F 25 YES 83 108
G20 NO 72 92
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.



H 20 YES 83

103 |

15NO0O7287 J 15 YES 83 98 K1

ONO 7282 L 10 YES 83 93 M5 NO 72 77 N5 YES 83

tests.
is

wW@0o0smoxescri ption wll

be gi ven of the resul tPCF/JIER005/006203
The suction cap of the above-nentioned device
repl aced by each type of_4-he suction cap,

and

printing of 2,000 sheets/day was perforned. A state
of injection was checked using a nozzle check pattern
every five days (10,00Qshkeeats printing), and a
weight of the suction 10 cap was checked every day Lf
theEg o @ NRZZL A mhfi chy di drnot | diosehangsr t he inR %3 |
cleancng opefr atn on ewajsr Eperifior med| anec LENBecand” , v g i e
i nvestY Bat ed| iof Gdeehals P BOFV/BFEd. | ThHE &Bdve- nent ieagd
i Westi,gati on was, performedousing each”of fhe[ ThK 40
S 3—15—The—foHHowngt Tabtre AT ndrcate
t VwA%2008) 0028F7 PCTL bp20ogihos20a] — 83
i uging the i nk®set 1] Tabl% 5 indjcat £ &S
the result of imwestigati oreusingjthe ik set P. Tall e
6 f ndi gates [ he 2r5esul t of ,l,avesti pat | on,—gjsi ng [ he isnk
S St shputd, benpted i@, eacn“taol e [The &5
anpurt—et—-pk—epresepts—a—werghtof—the—+nk—aghering
OT thé& cap Addi% i onll | y, NG s gi o
no|l _no#zl e that 2does hot ditsthargé, is %4 ven when 82
there 15 N O 55 70
J 15 YES 62 77
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 +
sueTION | MNeLINE | WATER | SONIACT |oonTacr
TYPE @ (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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15

was a nozzle that did not discharge, 0 is given when

the nozzle that did not discharge was recovered, and
waosmomeven when the nozzle that did not di schEr/gR00E®6203
not recovered. 15 20 25 WD 2005/092627

PCT/ JP2005/ 006203 -40 Tabl e & AFTER 10, 000 SHEETS

AFTER 20, 000 SHEETS SUCTION AMOUNT CAP OF U T

UNDI SCHARG NG UNDI SCHARG NG TYPE | NK NQzzZI F RECOVERY

OF I NK NOZZLE RECOVERY 7)1 ® A 0.02 0 - 0.02 0 - B

0.

0
0
0.
0

020-0020-00020-0020-D0.020-002

4 Q 0 ) 0.|04 08 -+
BT o] B b Qa”ic&aﬁﬂie DAsS 608 ¢ QopTACT
D3 o £, OB 00 410 O G SEBS08] XMOK 1£D. 54 [0 25 b5
MO T7 X0 ,;20 X N o 72 107
B 35 YES 83 118
c 30 NO 72 102
D 30 YES 83 113
E 25 N O 72 97
F 25 YES 83 108
G 20 N O 72 92
H 20 YES 83 103
1 15 NoO 72 87
J 15 YES 83 98
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



N 0.04 0 - 0.08 x O AFTER 30, 000 SHEETS AFTER 50, 000
SHEETS SUCTION 7 N AMOUNT CAP MOU T UNDI SCHARG NG

WONDEBDHERG NG TYPE OF71NK RECOVERY OFI NK RECCRER¥20¢39)06203
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NOZZLE (9) NOZZLE A 0.02 0 - 0.02 0 - B0.02 0 - 0.02
0-c0.030-0.030-D0.6B2-0-0.020- EO0.050 -
0.06 0 F0.020- 0.030GO0.070- 0.09x 0 HO.030

- 0.040-1008x00.12x 0 10.060- 0.08x0 K
0.2l #¥ifaBbon AsihgOtRE Onk BeB@71x 0Tal1® M dodidRes

X X NO.12 x 0 0.13 x x i x | W 2005/092627

PGTHe) P2O951 D06208nveditiFablenSusETERthE, 0% SHEEPS Table
AFTER 20, 000 SHEETS SUCTI ON AMOUNT CAP NDI SCHARG NG
UNDI iSCHARGE NG tITYPEe 8022 6f RECORERY. ISR NGAZICE the ink

RECOVERY
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.



A0.010-0.010-B0.010-0.010-00.010 -
0.020- D0.010- 0.010- EO0.020-0.030-F
WO2®3%/00627 0.02 0 - G0.02 0 - 0.03 0 - H 0.01 BCFIR0WE206203

0-10030-0.030-10.020-10.020-KO0.020 -
0.02 0- LO0.020- 0.020 --4s40.040j 0.08x x N

0-03 0 0.03 0 AFTER 30, 000 SHEETS AFTER 50, 000 SHEETS
SUCTI ON  AMOUNT AMOUNT CAP UNDI SCHARG NG UNDI SCHARG NG
TYPE OFI NK NOZZLE RECO¥ERY <OHl NK NOZZLE RECOVERY (9)

(99 A0.OL0O- 0.010 B0.010- 0.000 CO0.020 -

9. Q:@;o D0 O R 10ho0 SHEE TS E 0.0 U - ] R 28hoo é_T-IEIH‘S 0Z 0
U 0040 OO O0—1T 020 o020 o4
0 |- @r05 OB | npiscHaraing AMOUNT |\ piscHARGING
PE | OF K NoTALE RECOVERY | OF INK NovzLE RECOVERY
® @
A 002 o - 002 o —
B 0.02 o - 002 o -
c 0.02 o} - - 002 o -
D 0,02 o - 002 0 -
E 003 o) - 0.04 o) -
F 0.02 o - 0.02 0 -
G 0.04 o} — 0.05 o -
H 0.02 o) - 003 o -
I 0.04 o} — 0.05 o} -
J 0.04 o} - 0.05 o) —
K 005 x o 0.08 x o
L 0.04 o - 0.05 o) -
M 0.17 X (o] 0.20 X X
N 0.04 o - 0.08 x o}
AFTER 30,000 SHEETS AFTER 50,000 SHEETS
Sugz'[’ON AMOUNT |\ DISCHARGING AMOUNT |\ DiscHARGING
PE | OFINK NOZPLE RECOVERY | OF INK NOZALE RECOVERY
& ®
A 002 o - 002 o -
B 002 o} - 002 o -
c 0.03 o - 003 o) -
D 002 o} - 002 o} -
E 0.05 o} - 0.06 o} -
F 0.02 o} - 003 o} -
G 007 o) - 0.09 x o
H 003 o) - 0.04 o) -
1 0.08 x 0 0.12 x o
J 0.06 o) - 0.08 x o
K 0.21 X X 0.35 X X
L 0.06 0 - 007 x o
M 0.34 x x 063 x x
N 0.12 x o} 0.13 x x




10.020-0.02x0 KO0.020-002xx LO0.02O -
0.03x 0 MO0.12 x 0 0.13 x x N1 0.03 0 0.04 x 0 J
WODROWSLD92627 PCT/ JP2005/ 006203 - 42 Tabl e 6PEFHIIERS/006203
10, 000 SHEETS AFTER 20, 000 SHEETS SUCTI ON AMOUNT
AMOUNT CAP UNDI SCHARGI NG UNDI,SCHARG NG TYPE OF | NK
NOZZLE RECOVERY OF | NK NOZZLE RECOVERY A 0.01 O -
0.010- B0.0LO- 0.010-CO0.010-0.010-D
0.010- 0.01 0- EO.@hfle 0.01 0 - FO0.01 0 - 0.01
0- G0.01 0O- 0.010- HO.0L O- 0.010- 1 0.010 -

0.0T 0 -] T 0. OLRr10olb Peer® - K 0] 01 O -art:rQdoodlseeTh

0. |Gsbetion- 0 Ot 10— MO0 0270 =07 0R [ ir N 0- 0270 - 7002

OF %EETE I:5‘0 H}? d WD%LELEE@'& AQ&BER@O %&iKSI—EE!:;!zzlA;GING RECOVERY

® @

A 0.01 O - 0.01 O -
B 0.01 0] - 0.01 0] -
c 0.01 o - 0.02 O -
D 0.01 O - 0.01 o -
E 0.02 O - 0.03 o -
F 0.01 o} - 0.02 0] -
G 0.02 o - 0.03 O -

1 H 0.0t o - 0.02 O -
I 0.03 o} - 0.03 O -
J 0.02 o - 0.02 0] -
K 0.02 O — 0.02 0] -
L 0.02 O - 0.02 O -
M 0.04 o} - 0.08 X X
N 0.03 O - 0.03 0] -

AFTER 30,000 SHEETS AFTER 50,000 SHEETS
SUCTION AMOUNT
-SYA;‘:PE A(';A:Illj\lr:(T UNDI:SZHZA;GING REGOVERY OF INK UNDES;ZAFEGING RECOVERY
® ®

A 0.01 o - 0.01 O -
B 0.01 o - 0.01 O -
c 0.02 O - 0.02 O -
b 0.01 O - 0.01 O -
E 0.03 0 - 0.04 0] -
F 0.02 0 - 0.02 0] -
G 0.04 O - 0.05 O -
H 0.02 0] - 0.02 o -
I 0.04 0] - 0.05 X O
J 0.02 O - 0.02 X o}
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 O




SUCTI ON' AMOUNT AMOUNT CAP UNDI SCHARGI NG UNDI SCHARG NG
TYPE OF | NK NOZZLE RECOVERY OF | NK NOZZLE RECOVERY
W@ 9)050®)62A 0.01 0 - 0.01 0 - B 0.01 0 - 0.01 OPET/P000M6203

0-0010-D0010-0010-EO00L0-0.010-F
0.010-0.010- GO0.01 0 -48010- HO0.0L0- 0.01
0-10010-001L0-2J00L0-0010-KO0.0LO-
0,010 - LO0.010-0010MO0.020- 0.020- NO.O02

0 - 0.02 0 WD 2005/ 092621 PGT/ JP2005/ 006203 - 43 |t

Is_appreciated fromthe above Tables 4 through 6 that

i ff the slum of taReridamistaag i on angl e 0 ofrFrertdpeo G8s and

t esuewmt @ek angr € of thernmateri af @] forns the

i el ‘F’lﬁi ed grifd GC@DEPERMNNATL o pry! e?oe Ik €/0 VERSCRASAING S Uy Syery

of| t'e& i nclj ngti oMZakgl el and the| coptact #fgte) iis

eqtad
A 0.01 O — 0.01 O -
B 0.01 o — 0.01 O -
c 001 o) - 001 o} -
D 0.01 0] - 0.01 0] -
E 0.01 ) - 0.01 o -
F 0.01 O - 0.01 O -
G 001 0 - 001 - o) -
H 0.01 0] - 0.01 0] -
1 0.01 O — 0.01 o -
J 0.01 (@) — 0.01 O -
K 0.01 O - 0.01 o] -
L 0.01 O - 0.01 O -
M 0.02 O - 0.02 O -
N 0.02 O - 0.02 (@) -

AFTER 30,000 SHEETS AFTER 50,000 SHEETS
SUGTION AMOUNT
o |or | IPISOHENG | ey | ey | UIOSIARING | ey
® @

A 0.01 (0] - 0.01 0] -
B 0.01 O — 0.01 o} -
c 0.01 0 - 001 O -
D 0.01 O - 0.01 O —
E 0.01 O - 0.01 O e
F 0.01 0] - 0.01 O -
G 0.01 0] - 0.01 0] -
H 0.01 0] - 0.01 O -
1 0.01 O - 0.01 O e
J 0.01 o - 0.01 O —
K 001 o - 0.1 o -
L 001 o) - 0.01 o} -
M 0.02 o} - 002 o} -
N 002 0 - 0.02 0 -




to or larger than 70 degrees, the nozzle that did not
di scharge was recovered by the cl eaning operation

W@ e@soy®ey operation) eve after printing of 50PCDDP2005/006203
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sheets. It should be noted that although when the ink

set 2 of 10 the Table 5 was_uygsed, there is the result

that a recovery was made for the nozzle that did not

di scharge for the cap of N type after printing of

50, 000 sheetst iktappreteheeabEeonhahet hbosenmrabliise 4
inclination angle 0 and the contact angle is equal to
ortHra @t 4 hawe 0 A5t e g @esSo £ Mheoverlihbtwas angle 6 of
confirmed that if the sumof the inclination angle 0O
anthd hewandcthamgpetict eguale 06 thel apgerieRamhpd forms
degrees, there is no nozzle that does not discharge

t Hénd rilkoqXioed ther Eh ¢4 efepteipefeen refeypedcter as a sum
Table 4 and type G of Table 5). Especially, ia an be
apyr et iation (aeokentdd Hhe FHBFPH& POA e§n@15e equal

0 and th tact ' I I th 90
46 &% THTRPS (RTOnEY AT cehds 0O TAFFIRT oG 1 e ot
i ngl i ned f dis_ | t h ti : d
B 8 1R ARt =0 o kb CLRE CAg. GRA"CRGRE |
no rvc\eQ: 2&%? Ogﬁ«?g%tf&ﬂ .‘]gggog/fgggzgiin'tﬁ%&ﬂﬁq%(ﬂ% €sheets.
generate orYaflong tinme of printing. I such a case,

the. cany % BOOL S Wit PriesReehoul (hen RkeCARKDGet 2 of

increased by applying a water reépellent treatnent or
PracesE it Pe an yhefssal fegeref 158 the eapulthuhatl e

sumof the inclination angle and the contact angle is

I N @Rseely Whs chad@creaseBer abgedeofthat 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



configuration of the cap and kinds of ink. It should
be noted that the present invention is applicable

wWa@b®se/09w2aN | mage form ng apparatuses such 10PEEJRR005/006203
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facsim |l e apparatus, a copy apparatus or a
printer/fax/copy conpound maciy-ne. Moreover, the
present invention is applicable also to a nai ntenance
and recovery device of a |iquid discharge apparatus

t hglandi s6hangegea clragldad fetrher lidian Hine StIGh: st dng.
resist or 15 a DNA sanple in a nedical field. The

present invemh @mdhs anatadd mithed danitdmet apgre fwiahl| yespect
di scl osed enbodi nents, and vari ati ons and

nmoto f that Loks camy biee imadeasiechdwt adapariniang fvabet he

scope of the present invention. 20 WD 2005/ 092627
PCT£DP20651008203met5 OXCIPAIOMS SE. TR gl ntdiRihceuafece of

recovery device of a |iquid droplet discharge
apphf afaB - hathHg a theg @l L Hdrdis SndidtnarYe #e@te and the

di scharging droplets of a recording . liquid froma

0397 68 E hENFREn én HREE SHRFS  SWGUF y HATReS Tanges of
conpri.sing:.a suctiqn cap_menber .that caps .a nozzle

pl gﬁgflgflg?ﬁéopi éﬁ %bﬁr &%Ipetandfskc né'?sgeoﬁe%lrbl?' and 10 an

i ncli ned Surfl%ceslw_tolwdb oﬂoq,ee?’d atl‘%@pl_%e Fﬁ]‘.“@égn@ninvention
evacuation port "on a bottom of said suction cap

MeabeLoph 18abEl ek S ALE dRIdN Ak rihd Nebb Ik EQfles such
gle th respect to a horizontal plane, the inclined
as a facsimile apparatus, a copy apparatus or a
printer/fax/copy compound machine. Moreover, the
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.



surface being forned of a material having a contact 15
angle with respect to the recording liquid, wherein a

wa@eoosof2eehe i nclination angle and the cont actPEngk2003/@6203
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equal to or larger than 70 degrees. 2. The nmai ntenance
and recovery device of a 20 l4squi d dropl et discharge
apparatus as clained in claiml1l, wherein the sum of
the inclination angle and the contact angle is equa
to or larger than 90 degreescr@8rmM3he mai nt enance and
recovery device of a 25 liquid droplet discharge
apparatus as clained in claim1, WO 2005/092627

PCT/ JP2005/ 006203 -46 wherein said cap nenber

i ncl udes a parti anmbHattehente and impdaypassdgeice of a
t hrough which the recording liquid flows toward said
di sttrai gedpopl etadd sehergss apperiadng harvdag of k¥guid

| i qui d passage continuously decreases froma 5 opening
pa@fopbﬁbr@iéﬁhargﬁa@@&ﬁiéﬁSE@@FQ%ﬂg'ﬁﬁ?ﬂﬁﬁ?ﬂéﬁgﬁ%e
and recovery_device of a 1iquid droplet .discharge
apparardsngsleMaifed PR & Aomzie - S PR (A

cag%nenber i,ncl.udes a resi,lient 10 menber configured
to

%OB?Bﬁgﬂ?vFﬁ?oceﬂﬁfé@ﬁ“ﬁ:th said nozzle plane and

e, DOt O oL D09 2] SESRRST BAIL AR 4Ch0r 88! fhane

boLEOMEIOGLT Qrhehse st eat, i 15

dropl et di schar ¢ ARRRAIAIMNS 8% L @ dB G o Ldéé B Islope
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,



wherein a water repellent treatnent is applied at
| east a portion of an inner surface of said suction

w@apsoeser. 20 6. An i mage form ng appar at usPCT/JP2005/006203
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conprising: a liquid droplet discharge head as a
recording head having a nozzke that discharges
droplets of a recording liquid; and 25 a mai nt enance
and recovery device that WD 2005/ 092627

PGHIR2Q05/ 006203 mddbaRi 181 A8e8Nd pBERYBRS that forms a
performance of said |iquid droplet discharge head,

whergi iy Sa sk 4md ntienangle @ndcheebeerycdediag liquid flows
i ncludes: 5 a suction cap nenber that caps a nozzle
pltanerdfsdhe dispharge opbet, dasdhar geocheadecaridnal area
inclined surface that provides a slope toward an
eHT udte aniqord mrssedet contbhugupdysderireasesagromn a
menber, the inclined surface formng an inclination 10
amgien g lpaespeeraxd aahdr pyapraripraR@I t-he inclined
surface being fornmed of a material having a contact
angle with respect to the recording liquid, wherein a
sum of the inclination,angle and tge contact angle is
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C%vegggﬁé ngdasM@%féﬁSegﬂbﬁgmgéga@hEludes 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.

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



sol vent, and wherein an anount of pignent is equal to
or ,20 nore than 6 wei ght percent of the recording

wo p@aiogke2and a viscosity of the recording |i gRECTIR2905/006203
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equal to or higher than 5 cps and equal to or | ower
than 20 cps and a surface tgnsion of the recording
liquid is 40 dyne/cm at a tenperature of 250C. 25 WO
2005/ 092627 PCT/ JP2005/ 006203 -48 8. The i mage
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sum of the inclination angle and the contact angle is
equalplsot odisangeget hanad90 degrees. 5 9. The image |
form ng apparatus as claimed in claim®6, wherein said
cap nenber iwbkudis aapdrimbontehancef emes reddwpiyl device
passage through which the recording liquid flows

t oz udas d evacuation port, and a cross- sectional

area of the |iquid passage continuously 10 decreases
from an open®#ngUphient 6a&r BERPYE Jheth&eds Hdrazzhp plane

The i mage form ng apparatyus as clained in_claim®,
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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.

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
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.



claim6, wherein a water repellent treatnent is
applied at least a portion of an inner surface of
W@ 200d/0%2621 i on cap nmenber. 25 PCT/JP2005/006203
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8. The image forming apparatus as claimed in
claim 6, wherein the sum of the inclination angle and

the contact angle is equal to or larger than 90 degrees.

5 9. The image forming apparatus 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

10 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
15 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.
20

11. The image forming apparatus as claimed in
claim 6, wherein a water repellent treatment is applied
at least a pgrtion of an inner surface of said suction

cap member.
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