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MAI NTENANCE AND RECOVERY DEVICE OF A LIQUID S
wOoRMG@HARREE APPARATUS AND AN | MAGE FORM NG APPABRATRE05/006203

TECHNI CAL FI ELD The present invention generally

relates to image form ng apparatuses and, nore

particularly, to a 10 mai ntenance and recovery device

of a liquid discharge apparatus, which discharges

droplets of a recording gagprxbtooform an i mage and

an image form ng apparatus equi pped with such a

mai nt enance and recovery device. 15 BACKGROUND ART

There is a liquid discharge apparatus equi pped wth a

recordi ng head having a liquid droplet discharge head

whi ch di scharges droplets of a recording |iquid,

whi ch i s usedAINMTENANCESANPREECOYERYN HENFEE &#FudedIQUID

such 20 as a printer, a facsimle nachine, a cop
S5 matHGHARGE ARPARMEIS oW ProNi AUAGEL & QRMﬁN§ué\I?P&\r?¥AiTﬁJ§ge

formng apparatus, it is very inportant to maintain

and recover a performance of a recording head that

di scharges a recording liquid. A 25 mai ntenance and

r PelBerforns such a WO 20051092627

PCT/ P2005/ 006203 -2 I nt enance_and recqvery of_.a
recor di ng head: Q%%%?%?I§?ve§g&ﬁnagﬁ&%ﬁ%;4ruﬁgiﬁﬁfs to

GRS Ve ANl 68 SATBILSES8 B ShULE ELRICANAY, B a

suction cap, a
10 maintenance and recovery device of a liquid discharge

apparatus, which discharges droplets of a recording
liguid to form an image and an image forming apparatus

equipped with such a maintenance and recovery device.

15 BACKGROUND ART

There is a liquid 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

20 as a printer, a facsimile machine, a copy machine, a
combination machine, etc.

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

25 maintenance and recovery device performs such a



a bl ank discharge receiver for receiving liquid
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contribute to inage formation. As a cap nenber In
such a mai ntenance and reCOéery device, there is
known, as disclosed in Japafiése Patent Publication
No. 3106783, a cap that has 10 a first inclined

surface, which inclines toward_an i .di schar ge
W BERARFE APOPESCERATE L&cdn eﬁgﬁgﬁ e es‘—’lu“'sr'z’f ag(’g(%ﬁerally’

whi ch i ncli t d_the_i ' q i
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space part of a tapered shape, which continuously

nas# oS, 1ONRr r-aplhAk disehatge phat dpds poaviddedribute
with an ink retaining neans in a passage that 20

cofeisg@nfoakagiiehi on port to a negative pressure

generating nmeans so as to discharge ink inside the

space part Rs matapamamheirstior 8ucht enmadmigpange ignd

the passage. Further, there is known, as disclosed in

25cekapeanes ed eul de Opehepat éat KABEPI cafi 84 sRdose:D3go1,

a cap WO 200.5/092627 PCTUPZOOS/OO%&B% égat

f atdinanegesPabertoRubliFaki8y Nhpr d8Rat & cap that has

repel | ency, of _an i nner _surface.of the.cap. .

Akl £176718) 9oL ERERcoREERRBn D46 g/ G408 {fquard an ink

Japanese | ai d- en.g tent Li l.an 4 20034, 9,

zyé%? gﬁa?°%ﬁp?6 gsaa ?ﬁﬁ%ﬁt%géégby ging pf%%ﬁged

\Mfghfﬁned 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



resilient seal nmenber covering a nozzle plane and a
rigid nmenber formng a sealing part, these nenbers

woeosig267or med by material s havi ng wat er repelrcaney00s£06203
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a contact angle equal to or greater than 90 with
respect to ink. 10 As a colgrant of ink used for an
ink jet-recordi ng apparatus as an inmage form ng
apparatus, dye ink was a main stream at the begi nning

I Rrndevwe it ©ftds SBELLoRf okt SnROLOT LAY rBdt e AR r
reliability. However, in recent years, pignment ink

usidie b e gn@ntasuchnas suibaear benthkaekpt.ends to be
used so as to provide light resistance and water

resi stance tmdé@ittonatied, i thgee. isMeneswer ast hdrseclicseal in
tendency to set a high viscosity to ink for the
puiqose s LatdelsengPateryr Bppbicatédedoioof 20081839, a
prescription and preventing blur of ink after an ink

20l dptast impwedea aéghiahtpapérbyshepng pirgiyided with a
viscosity pignment ink changes in its viscosity due to

a T&Hngeet h $hSreRPE. CRBPT 1BRaApPRZZIL Rk PRAVIEL G 2
viscosjty of 8 cps at an anbjent tenperature of 22C )
ey A BEPRA S CERT TR 2 nBPe. LAInPAE 155 LBES A Melbie S deing

a viscosity of abput 5 cps at 32C. It 20051092627
SOREED O G AR AL 5 HAEEPE A SRECbPRERG SAGY BF & econtact
exper.i ment s t he_inventors,that,.owhepn such ink is .
ettty Mt onh et FORar CaRimBRbar-Cr, Fepgett 8 sn.
difficult tondischaigeahheoknkngt aklky rihatad Singfei@s
found that the cap nenber, 5 which is disclosedn
Japanase Rt ehta Fabhs cati 90 Naage3306483g Rpydtdthis, dye

first inclined surface, which inclines
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



toward an ink discharge port with a gentle slope, and
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scharge port with a steep sl ope, can reduce a
resi dual 10 amount of ink, but, discharge of the ink
Is not sufficient when pi gm@rit i nk, especially ink
having a viscosity of equal to or higher than 5 cps,

avea okenp 'cﬁnﬁ’ea%%%ié’gf Pl G BREAA Sn EVATHN CATT TGS CBat

19,200%; 74914, gannol, suf fLghontl ¥ dLachAtesaLIk dliehenber,

|ng a viscosity
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facilitate suction of i nk by inproving water

repeldiency @fs@iossaeinsygapasesef pbiieneapubbiktation No.
di scharge of ink is not sufficient when ink

CHLEE S NI RAGIRGta fespeciaklynedkshafaneg ,awhistositglines
of 5 cps and a surface tension equal to or smaller

t hegwaOd dymel ¢ d$soBedg@5psirtc@inbt abigkenty eofs ltome /i kd a
is extrenmely high even the WO 2005/ 092627

PG JR2D0EHEDE263 swafacer epbliicknincléaegefovagd the ink
applied. Mdireover, it was found_that the cap nenbe

di &kt g e npgﬁbaﬂé‘éb Eaﬁ&e@eﬁlpaﬁenf’aﬂpﬁeid&‘% én ’?@o“dual
2003-1839, which js proyided with_a ElesH ent sea;C 5
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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



having a viscosity of 5 cps and a surface tension
equal 10 to or smaller than 40 dyne/cmis used since

WQ 2005/892628i fficult to apply a water repellent tRCIAIPY31006203
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to set a contact angle with respect to the ink to be
equal to or grater than 60 degrees. 15 DI SCLOSURE OF
THE INVENTION It is a general object of the present
invention to provide an inproved and usef ul

ma i &RaRERe1 8BALN €eaY eh¥ndeYiscappfl iadd.i qui d dropl et

di scharge apparatus in which the above-nentioned

probl ens ar eM3@eekiet, nattethasA fomnel spdec file: ayeahember
the present invention is to provide a naintenance and
r etovergsedevnc@apénaski fgaid-Opepl @& tdindcldapgeication No.
apparatus, which inproves a performance of

di 3&har B39 . dvbptht §sopravaged yditdh kaviesgldent seal

hi gh-vi scosity. W 20051092627 PCTI JP2005/ 006203 in
orERIFPeH @RVPEVRIt AenaBbBVE- RRARCORAE Gbjrd@isl mamher| s
provi ded according to one aspect of the present |

i WRAETR% & ABRhiBHaRRE aRBafeds et rger by mterials

li.qui d drop| et discharge apparatus havin i qui 5
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recordjn iquid froma nozzle, the maintenance and
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cap nenber, the inclined surface form ng an

| Nl f AB¢0DP 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 liquid 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

liquid having a high-viscosity.



angle with respect to a horizontal plane, the inclined
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angle wth respect to the recording |liquid, wherein a
15 sumof the inclination angle and the contact angle
is equal to or larger than 70 degrees. According to
t he mai nt enance and recovery device of the present

i nvention, s&ncgr?gg kgcgicﬁggvteﬁgh%ggg,owa_&ém&m

toward the evactat on por ottom portion of

}:ﬁ?iégﬁgenpﬁér.Sig{?ﬁbgggeénchBQdiﬂ@ t8f o€ aspect of

I on"angle respect to the horizontal

mﬁHE?ﬁ%%%éﬂ@ ¢RbLtact oand! Raohtbhantet ehidalrfc@vlmg device
the inclined surface with respect to the recording

ligrigd isquset dkepi8tdagsensrgthappacardisnavigs ¢ liquid

suctioned into 25 the cap nenber tends to be led to

t her @ypstiaii o8hpeyt hyaOi2666A082627 droplets of a

PCT/ JP20051006203 _7_ running along the inclined

surdesed idhus iqahdafoont aohozehe ,r &ber diadgianpnge and

remai ning in the cap menber can be reduced even if

t heececeryli dgvhicquicdmhas sangi: s@osucfioggeap memher that

hi gher than 5 cps_and a surface tension equal tho or

sneaberathanzlde ByABECRL Lhet Héqgﬁévéi-rﬁé?ﬁﬁfoﬁé‘osc arge

mai nt enance and, recovery device of a | u.icﬂ dr opl £t

di BRAi g_NApRar ARGs 1 P&E SHAAG S e pd:rogrsje ge o siope

inventiqgn, the sumof the__.inclinati Y ds%p@.nca

conURTY anBl EVAGY 2d OBq RS T 8% fo%SFoﬁ%g?g%g} tkﬁé;n o ° P

degrees, |0 Lhe maintananee,and Aeqaves Y de & :0lt fon

li ?fﬁae]arongt lalggéﬁ‘tgrﬁge apSar at us acgjor ding to the
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 liguid suctioned into

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



present invention, the cap nenber may include a
portion that fornms a |iquid passage through which the

wam®enoadsarg 15 liquid flows toward the di schar geTRPR05/006203
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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 Iliquid droplet discharge apparatus

ageadidy dohherrRd Presentdi suenhiten, tResSUGh QAR of
menber may include a resilient nmenber configured to

beHy aegdrdi® TOGhogt rembibihfeinoznke cplpapemdad &an be
bott om nenber having a recessed part including the

i nelduredt saxrdmcef ahd tbeordesgl Légtidehber aand sidosity
bottom nenber are integrated 25 with each other. WO
2@087:09 282 o PATLJRPeO0E0806208ps | antlhe sHirfaceariee sded
recovery device of a liquid droplet discharge

aFsBradt U0 aveofmirhierothae 49r@¥BAY ClMavention, a water
repellent treatnment nay be applied at |east a portion

of an inner Eartheeabpvenventicpef BRlaLsddfseand

Additionally, there_is groviaeg aciordin% b%ﬁianother
ARV Y 14V breseht 2 hvent fofir 8R1Fabe SrEaTgRy apparatus
apparatus conprising; a ljquid droplet dischar ad
AR e e W R TR A o b o A

19 dJl‘inaeEforE’f%ﬁ%iSCQ{‘ﬁ' J[:‘Qe' &Sﬂkgétaﬁﬂgﬁe”ﬁfa&f P Hfual to

an recovery device al mal ntalns and recovers a

Peff ALIRAGe Alad 160! agykdegrop! et discharge head

wherei n The mai ntenance and recovery devi ce includes:

a suction cap pBREbRLihRahagaRSaddNeeleddarwfcd her 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.



15 liquid dropl et discharge head; and an inclined
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[ on a bottom of the suction cap nenber, t
inclined surface formng an_inclination angle with
respect to a horizontal pléﬁé, the inclined surface
being fornmed of a 20 material having a contact angle

W th t_t h : ' Lgui '
of the i neli Fac bR ARBRESaREY, RS eheatet kA @ Be -

ienalg'%u;é’ 8%%%99&159&2]%% agggtr:ﬁﬁas Accondiing tQ the

. orni ng-~ apparatus e present 1 nvention,
S| NgRce aRd+ WP 20086103862 ¢ reatment b

Pé%%%ﬁ%SSS?%%%%gB -9arecovery gevice isrgbeFgEdITi¥ ®
theodi pakh o= € 5603£08 papRAbAL BS, aan iameunisw@ffadee of the
recording liquid remaining in the cap nenber can be

r eglsetogvesp Whenbper f orming  high-quality inmage

recording by using a recording liquid 5 having a

vi scosity eqmadithoarliyghehetriean s5 popy isletl &cending to
tension equal to or smaller than 40 dyne/cm which
pravethsr ogspectncé thei pugsenits snvgnddon a5 dmagefierming
part in an image due to an_undischarging nozzle. In

t heppaeybus orpRY L apPEr afus 188d6r §ERE g gk rge head as
present inventjon the above-nention iLnvention, the
re%oF%?%@dFPﬁuh%aﬁaan&ﬁgaPnnﬁéF&F,%&ﬁingﬁ?c@?%ﬂﬂ@nﬁr
conponent and a water-sol ubl.e qrgani ¢ sol vent

whet Phe bR ﬁgoﬁnFeSPrsﬁEﬁeﬁﬁqﬁﬁg’bgn§q€mm%%§?ﬁﬁ%ﬁ§%eand
than 6 wei ght_perc of _t I:ecor.din J nd a
15r€/?%‘6%§¥tgeg?c?hgﬂr&gcgmra Bﬁalﬁ%qﬁ‘lﬂg %lglfog}g%quﬁl to
orperformance of the ligquid droplet discharge head,

wherein the maintenance and recovery device includes: a
suction cap member that caps a nozzle plane of the
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
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

the present invention, since the maintenance and



hi gher than 5 cps and equal to or |ower than 20 cps
and a surface tension of the recording |iquid may be

wo02005/@y6re/ cm at a tenperature of 25C. In the iPCEYR2005/006203
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form ng apparatus according to 20 the present
invention, the sumof the inglination angle and the
contact angle may be equal to or larger than 90
degrees. In the imge fornm ng apparatus according to

t tad ty Proerber 1 1eYi knakydgaz
2%%%5’%% %érw%v%]olry raémi?d passagjéﬂf&h%gugh vvhiacﬁe

t ReWRA2Q05/ Q2 62noRET/ HP2005/ 806263ing10i getar defgining

liquid flows toward the evacuation port, and a

CROS Fheeddpnaimmdeaaf ddherdduted passagremaperforming
conti nuously decrease from an opening part toward the
dihdgihaioge Iparst . inmden tdwoidiaye Hwrus hggapparabuding liquid
according to the present invention, the suction cap
mivetvemgrey viswdsidey cequesl | tener nehteercohinglr gst énd a
be brought into contact with the nozzle plane and a
beutrFmare tssys invienpak tecessedebher FherudPngyprd cm,

i nclined surface, and the 10 resilient mepber and the
botieh RN T CTFHHEPRRERPE WERIBABRSSEREr SUFR Bffe @

| FOGR IRt VP VR (ST £F cdR neReGD R e W o

o Pt B S0, DAL LR et i Rno <
aQX@pEﬁ%%%ﬁg fﬁv%ntion the above-mentioned 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 liquid, 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 liquid 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 liquid passage through which the
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conjunction wth the acconmpanyi ng draw ngs.

DESCRI PTI ON OF THE DRAWNGS FIG 1 is a perspective
view of an image form ng appatratus viewed froma
front side. FIG 2 is an outline structure diagram of

ZE@«%&%%%@”‘@% 083895 BEvEFSpsige f00RTGS o Fre, and a
e He Shiechanr ear par? sho&mtﬁeplﬂ—'?au\iﬁie\gﬁ%%a%fo %atya pl an

nechanica
Vi y v a | A
re“é%%“éify‘@aé%?% g PRASE" FRon AnPLETAL AR, the

di @04 @Ra BGe bBetsubsystem shown in FIG 4; FIG 6 is a
side view of the subsystemshown in FIG 4; 10 FIG 7

is a side view eheaifapesypRainighGpaitatiey ticedtding to
novi ng nmechanismpart; FIG 8 is a front view of the

cathsuppesthiiginasdtient i cakl puamiiomg cagc eeniksm peant . |

FIG 9 is a cross-sectional view of an exanple 15 of

a tmpludaber rebliGien® msmbecr confdgetrieshdlo Weewpnsfught into

anot her exanﬁl e of the cap nenber; and
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.

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 detailled 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 11 is a cross-sectional view of a further
exanpl e of the cap nenber. 20 BEST MODE FOR CARRYI NG

wOQuil5/0bk27] NVENTI ON A description will now be @Crem005/006203
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with reference to FIG 1, of an inmage formng

apparatus including a nai ntgrance and recovery device

of a liquid. 25 discharge apparatus according to the
present invention. WO 2005/092627 PCT(JP2005/ 006203

- hdwGid #8ca perspective view of the inmage form ng
apparatus viewed froma front side. The imge form ng
apparatus shpwg.i B FkGa planomeiwses: aapaapparatils:

body 1; a paper supply tray 2 5 attached to the
appartetniscdbdyadt f shosnpphyFRG. pdpers; a paper eject
tray attached to the apparatus body for accommodating
papers on WhFEB. i Anfjesaapéanctdrvedt @f supsd)stem serving
cartridge attaching part 6 protruding forward froma

f Fénta ghafiengRCe ot FREAVAARYt B8FVILEe 10 5; and an
operation part 7 such as operation keys and a display
device on a ¥Y5B- sPdéSofnt ﬁzleﬁFFPﬂ:&éf@ SHAGHUTFE Pggram of
6...,A main tank 10 is repl ably attached to the

cdMtS i YRS %] %fﬁh?]ﬂﬁwﬂa?'g g%gThéynai n tank 10

(hereinafter eferred_to.as an_"in rtridge’), is
15 tank for Eé%%ri ﬁglg Pi aﬁlg asd Ioil%q%’l%g rsé%%é’ngi%%nf nS}OWn
MaaNSyyg The. cartridge attaching part 6 also has a

front co'yer 8, which can be opened and closed. A
description wtl bHe;gi¥en;gw thekeber @Ry Qupporting 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 OUT 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.



FIG 2 and FIG 3, of a nechanical part of the inmage

WOZ{% %/&rzggwg apparatus shown in FIG 1. FIG 2 dc§/ 8005006203
ou? I'ne structure diagram of the entire nmechani cal

part. FIG 3 is a plan vi ew§%f a part of the
mechani cal part. A carriage 33 is slidably supported
by a guide rod 31 as a guide nenber, which bridges

DS Lt 305oBRekL 902t 1S A0 Al
ggﬁﬁ]{%@@ééz Ox?%&?éc; 3f%§magd fég?ﬁta)é 132 .(shown in FIG

e carriage novabl e by a main scanni ng

motor (not shpun; iAgbheohiigd Qbpatatud I9Ond &16. 1
carriage scanning direction: "a main scanning

di £ SfbtPHdst Nghcappdrhyudr bewy iLn Bl Gapdr SuPply derhy 2
in the carriage 33 are a plurality of recording heads

5 3datvhiEbdare tRE| eppheadassaboliyqii dordsappdlying papers; a
di scharge head for discharging droplets of a
r es@p i ngj étfutdayi aktdcbpbetts) the epprarpitwsakiady dfor
nozzles arranged in a direction perpendicular to the
10aceemmedaninagrdpesst ponwhddhaAmagiesdegs eiecorded
di scharging direction being directed dowmward. Here,
t héfeupedli ng Aetdsidgecahipshdngr PRt &c A tTFTE
34y whi ch di scharges |iqui.d gro | ets of el | ow a.
re\%‘%ﬂ?‘eﬂ?ﬁ% hea® %4%\‘7%?:(:%18?3 h&PGed MiGui %a&%petsslde
of _magent a (E% a, recordi ng-head. 34c¢ m?} h .Q%s%%

10 |'j Goi &9r 3Pl 8PETRFLPaR3CE) Tak¥ R PEcS &%ﬁ&l Tea %%%Eﬁnd 2
whi.ch isc%ar h'q [ gr lset Bl ack i diltachi
sh%bf%g%% ! gggt gtg ?ﬁ ggF%r%g?&Phe heaégﬁ%%?run e
3'4551:99@'. shgdpuhen.Laierped st @3 alRapigcadinheads the

cartridge attaching part 6. The main tank 10
(hereinafter, referred to as an “ink cartridge”) is a
15 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
20 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

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



20 In addition, the structure of the head is not
limted to that shown in the figures. For exanple,

wotdoes/iyeexd can be constituted by one or nore rprerPeiosg06203
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heads each having one or nore nozzle trains that
di scharges liquid droplets_gk_one or nore colors. 25
As the liquid dropl et discharge heads WO 2005/ 032627
PCT/ JP2005/ 006203 -14 constituting the recording

heagds B4tpne3havsngwaninagioat 9§ .asTaR @RLG¥%ge 33 is
generating neans can be used. Such an actuator may be

a npiwedsed 6t rda an@lh gt ain Usingodorpi(azeekeelhi Gn the

el enent, a thermal actuator utilizing a 5 phase change
offiggurejuiich cuedivettionbdal cagrilsgrgseanning direction: a
el ectromechani cal transducer such as a heat generating

r ésiigt iseamiionendirecthape bedorgtetl by actroatsodin FIG. 3.
utilizing a nmetal phase change due to a tenperature
change, and B¥oeidedr 5t &hpccasrdager 33t iAdezianglaralgity of
el ectrostatic power. Moreover, sub-tanks 35y, 35m,6 35c
arfEEFHAinGHHERRANDt 3 Ui stRhghi 8RPngPkIRSr hepdBedsed g id
as."the sub, tank 35" f each.color are unt.ed on
et de IR ee nda of o gt BRESFEaBRIBIG RS BE

of each.colar. to, the, 15 recording heads 34 .
SR G Tl ELBR RSB PO ac Mihe SongpRdd % G

t j ' : kSti i.shi |or,

Ao Pinf AT, B 0 MIPRecti B B IR IA e e

t Qdite Shsd §d§§e&@i8Han&eSHrQhﬁgdrbbqwﬂjdﬁgaﬂé&ging
tubes 37. 20 re, the ink cartridges 10 are
acgmgtheing directed downward.

Here, the recording heads 34 consists of a
recording head 34y which discharges liquid droplets of
yellow (Y), a recording head 34m which discharges liquid
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



in the cartridge attaching part 6 as al so shown in

w(ﬂ /09%9 and a supply punp unit 23 is provi deﬂ%lt/.ﬁ’zh&%oszm
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e attaching part 6 so as to deliver t
recordlng liquids in the ink cartridges 10 to the dub-
25 tanks 35 through recordir@ﬂ?Tquid supply tubes 37.
The WD 20051092627 PCT/ JP2005/ 006203 recording liquid

| b 37 hel d
boBpnEh R R e s HERSF by piata g an
tLtut t he f 2 d
SupFry S RRe 5 Ry 250 et gt RS “ﬁeeaﬁ}%eé%gr% e
5 ?ﬁcﬁ Lixiy %g_uaLt%rzgaBI he nechal fale ki 'écime%’dlgeﬁjslng a

as a paper supply part tor separating and

feggbggeﬁég%&§c4%le&k@%ke%'%hé%d&ﬂ“ﬂbﬁﬂéﬂ%%ﬁﬂﬁlIEHing a
ttom plate) 41 of the paper supply tray 2 one by

Onﬁhaaeh@hfan@éoafr al haquk@® (Rapefo feeth sl deing 4% Ay an
a separation pad 44 made of a material having a | arge

coefi tcgirenkchianfiiciadt itarnaathcay gactt cmrad Hdeet ppassrating
supply roller 43. The nmechanical part al so includes,
asrasietdveyaieaepart af ahagenwesmany tavel qiaperisuafior
supplied 15 fromthe paper supply part under the

r evbidiingnheadsed4l phasen\Epiae tt® R fegmperature
el ectrostatically attaching and conveying the papers
42¢hgnggunedd pdl edechromsda t i MRty Bd toeyitg

t he_papers 42, which are fed fromthe paper supply
pa?@eFFF8§§ﬁt&cgE Y&*45; a 20 conveyance guide 53 for

Lurning the RARELS 2 DCHISL, SONVRIPY 4yer s DY 20 asi
COq%ﬁggnﬁgtb%h%t§£gu§g%fy%(ﬁgiéyfﬁgéferred to as “the sub
tank 357) of each color are mounted on the carriage 33
for supplying the recording ligquids of each color to the
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
liquid supply tubes 37.

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-

tanks 35 through recording liquid supply tubes 37. The



roller 55 urged by a press nenber 54 toward the
conveyance belt 51. The nechanical part further 25

woi2065/098e3 a charge roller 56 as a charge nmean®cirar200€006203
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2005/ 092627 PCT/ JP2005/ 006203 charging a surface of
the conveyance belt 51. Hereycthe conveyance belt 51
is an endless belt formng a | oop, and is engaged

with a conveyance roller 57 and a tension roller 58

S%e%%fﬂﬂﬁeé%%&&r Ns@pb e Pebésconveyange1di beChi aliddle

shown i n he “‘charge roller 56 is brought into

CHACHRA Mdug-heiasundpger ofst hetsenvayance hehlr plate
and Is rotated by follow ng the novenent of the

conveyanae dehdét Hdutos athet Orampl g1a prassiregoirdicg dfiquid
2.5 N onto each ends of the 10 axis. Additionally, a

g IEnhase 6137 sape ofudedeonfikbd backsithe cfartiege 33
conveyance belt 51 at a position corresponding to a

proynta afieaitoy tihe Z€cordi ng head 54. A top surface of

the gui de nmenber 61 protrudes further 15 toward the
recordi ng heBlde Bachepiralt RagénisaProOvAdsst vithe tah 2
rollers (the conveyance roller 57 and the tension

r RERGT SHPRRY dhalélgp'é@ﬁ seRarashbey ahce tHading papers 42

Th by, th belt 51 i d i nst d
O KRRy Thes (BEbEar PARESBRRERBoGE dE B B T of
whi.ch 20 nmi nt ai hi gh flat ,
L 20 TR SOl o e s

42_whi ch b t; ' o
oSt SRA Do I RLE) PASNRACA SBPaBU LR SR A e of o

f Q. SePAI At} 09: L 5eaPRRGES A2cframithe cRNVEY@ACRHN 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



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

W s W3e4P05/ 092627 PC /JP2005/ 006203 the papﬁfﬁé‘?jzg@h%z%
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ray under the eject roller 72. Here, a heig
measured froma position between the eject roller 72
and the eject roller 73 to the paper eject tray 3 is
set so that a | arge anount of papers can be 5

ac e p I r r, a
do%%%gggﬁéegpggg%g?geg%ﬁ%h? %%EW%&%%%%zgﬁgﬂfgygttached
to the rear gihde Ofnh@ARRAAIAE LA TNEy endiess
doubl e-si de paper feed unit "81 takes the papers 42,
W‘béi‘taESrﬁlQhF}f gedoby ,a ahevaliSenRidld %1t alGddieeyance
conveyance belt 51, and turns the papers 42 upside
dowslseras7t anfieadtbhe ibavebsad rpaers® 42 Hd aevolve in
position between the counter roller 52 and the
cotveyhate behtrefianceMiieevdrion tshawmrimalFfeed parthe
82 is provided to a top surface of the doubl e-side
f ecllanget r8llet55puishbroughtsiowe icentiaGted] wintka the
non-print area on one side of the scanning direction
of Sg¢hEaceapfi the g9nveNanee begitovildédda ifaiiftteramt oy
and _recovery device 91 (hereinafter, nmay be referred
tof%%law&abgp@t BRVEMER ta O icd CAIYENANGE Rifpdr atlusso as
accordin 20 to the present inyention for maintainin
At (SRR AinBE SIS ABPEP TSEALE G-t Mo ORGE: (L ThieldR OF the
re%%Qéng heads 34. The subsystem conprises: cap
menvers (hereinafter, sinply referred to as caps)
92a-92d (whe Aot _disti,ngui shis erys
ﬂgg[l%&ogail'yn ! %Ié)hzl%%e?r%%ef%f thgpfc?vf&ed on

caps 92) for cappi ng-t'he anes o

reeodi pachsads 34 t8eV\OoR08940226221RCEHIIRI0S NG00

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



| 8 wi per blade 93 which is a bl ade nenber for w ping
the nozzle plane; a blank discharge receiver 94 for

woreex#i9%2621g droplets in bl ank di scharge for di PETaPYi08906203
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liquid droplets which ejects a recording |iquid having
5 an increased viscosity andiga not contribute to
recording, and a w per cleaner 95 which is a cl eaner
menber integrally formed with the bl ank di scharge

I el BIpd 07 o &P VETGy a3 1 €606 di BPel bgucd adhardmgA.he Here,
wi per blade 93; and a cleaner roller 96 constituting a

1& dleciatetr ceansadwregdr €ssimng pheiwtpear beltaderO3Ihe eject
agai nst the w per cleaner 95 when cl eaning the w per
blradel ©3.72 Asnd hidwe ¢heftGroBlekn7a monipe mapsmeaj®mret
the other side of the carriage with respect to the

séaral ny igisettsonthatbhahRkrdpsenangs pécoapar0ggn be
provided for 15 discharging |iquid droplets which do
NACIVHIPIBRE t® FRROPHPAY S0°88 t&2¥ éct a recording
l'iquid havin i ncreased, viscgsity. The bl apk

di scharge r %EQ%YGQS FstBP&ﬁrﬁéal PeRSIpdmisthyyg- 81 is
d [ ' f _th ' f | f

PRSP £ LI R M R R ses .

. : ! R \

| RSy O T APRBIELURaL RSbEL FECA i AAPRAlene

S drd r8Y, Opg: cisNeeL P¥tﬁ9§eéh89t a RGRARENSDtation of

conveyed In a substantially upwafd direction is

guirie dediird igh @811 16181 €55 45; ahHe tR@RAM $hel Omeyaskide

by bei ng sandwi ched WO 2005/ 092627 PCT/JB%E%%/OO62%§%;

1%own so as to feed the reversed papers 42 to a position
between the counter roller 52 and the conveyance belt 51.
Moreover, it a manual feed part 82 is provided to a top
surface of the double-side feed unit 81.

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



bet ween the conveyance belt 51 and counter roller 52,

“Kiﬁﬁgﬁﬁﬁzﬁnds of the papers 42 are gui ded by tﬂﬁ%upumymmun
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conveyance gui de 53 and pressed agai nst the conveyance
belt 51 by the end press roller 55; and the conveyance
5 direction is changed by abolt™ 90 degrees. At this
time, an alternating voltage, that is, a plus output

d, ' t . dl d | t tel.
R RS NA L0 TN T
h 6_b . j ' . in 10

TR PrAR b bt e e B e U L SO

be'f&geiwgggago}gpegep?w SRRk G R LARE RA LB dbhd Ading

is, a patfern us and a m nus €ach having a

prfﬂﬁ&?_&”ﬁ&%ﬁl\é@tgt Bhii@nt be? cTHR- SC NI iMd aGlidPid having
whi ¢ is the direction of revolving novenent of the

cogyeyaneeastd hektodliyWaerd tdoe npapeordd imitstippd i ed
onto the thus charged conveyance belt 51, the paper

42rékSordliagtr aatiati gabky atlieaacted Sowhild denweyaieaner

belt 51 and is conveyed by the revol ving novenent of

t heembenvépirgeabélyt £6imed widhs (ires damniknglidiglestdon.

20 Thus, by driving the recoding heads 34 in .

actefdanes WorhrgRoviage asirGear Mg & iitichgdhrring the

carriage 33, recording for one line s %ﬁ{forned by. .

di €tRaF gPhgdei ddi d2pAnR) CdegRedt SOGHET thfe YBPpEd t1ng 2

paper 42, and recording f.or next. line.is d.;ormad

af CLPaR8TBORAG ERE BABEPIRS D)o "PRGdetdAihal 295 RSt

di st ance. Upon WO _20Q5%/ é 27 P%’H.\LP Q Q&%?e@ I%&)

re’g%?leBFra‘:?%%BFai %S’ g’% %sicglr?a lorgzgc ggn V\:th)C B2

As shown in FIG. 3, in a non-print area on the
other side of the carriage with respect to the scanning
direction, a blank discharge receiver 98 is provided for
discharging liquid droplets which do not contribute to
recording so as to eject a recording liquid 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



indicates that a trailing edge of the paper 42 reached
the recording area, a recording operation is ended and

wd fees/paper 42 is ejected onto the paper eject HOTAR205/006203
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Additionally, the carriage 33 is noved to the side of
the sub-system 91 in a standh é state of printing

(recording) so that the recordi ng heads 34 are capped
by the cap nenbers 92, which maintains the nozzles in

aE%%weéﬂa£ﬁetQOHQE¥§HEeab@l§CBQrQ%dT%bﬁﬂ%%ﬂnﬁﬁﬂfér 52,
dried ink. 10 Additionally, a recording liquid is

sucdd dNeg ERQF bRetnBOBEbeEsi A2aagkal@ iR &y Rthe
recordi ng heads 34 are capped by the cap nenbers 92

(tdvsvegihos gsidef 8Brefldt preasednagaliessdhcntomfeyance

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

weht evhclbpt eseaendcprdsngrbilderd 5B5 ke rdpearconveyance

i ncreased viscosity or bubbles. Further, a blank

didheegeonpiésathenged ber bprid 900 déigysiear-ge a

liquid (ink), which does not relate to recording,

before starftothischitiengadr adieitig tHabre i gahushat is,

a stable discharge characteristic of the recordi ng

headRl 33 9§t29tnapﬁtauWéauSAoaégeﬁ &F%n¥%ﬂqqt%ﬁ%VtﬁPd

given, with re e to FLG ough FI G

P DTRTIRECSY eRE: TelibEsoitom S1oRTON tE RRIEH fetice to
ance and eco devi.c th

rr&'bl'é %r‘éic’o’? \ég %E’e Zgopgéggntu%nven '%JOQ{ E@m in

ie t 0051
Tﬁ?%iaﬁgﬁﬁg%¥03Wheg? Qg g&%%eggg%% A%%Yance belt being
| I bpist E@8T YR ShT a%es:ﬁat%@%emt%fget %ﬁ&wstm@hs,

FIG 6 1s a side view of
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 is 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



t he subsystem 91 shown in FIG 4. Supported by a frane
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wo cap holders 112A and 1123, which are cap
supportl ng nechani sns, the w_per blade 93 as a w ping
menber including a resilient%Umaterial as the cl eani ng
means and a carri age Iock 115 that are novable

do ‘?éiﬁ‘gd?f). Snkrry =g BhEnR BatoRE B 2hela D oftigp
ho}%@%@%ﬁ%ﬁ @k&@eg EQS 1B§r ??%d%f 23 and £AReached

perc IS Ssw Nng Iy

Suppored,581a8 LeehRer LoLu-cheanneRiraithen WPnded and
bl ade 93. The Wi per Cl eaner serves as a cl eaner 15

megns pagkHdingia eheared belbern6 paieah dieck tray 3.
cleaning nenber: for pressing the w per blade 93 onto

the wiper chaanenc921ay,a ttleeanimg apentdd iof mdwesd to the

bl ank di scharge receiver fromoutside the frane 111.

TheidapohotHer subi2Asaed $12En( Ay teadbaf ertegte D pwinting

as cap holders 112 when not distinguishing from each

ot h:ee;cosdppgvt spbwihedpshe2 xeandddrly Heddencthare ppred by

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

re bedcﬁa mpehass Pespadiichempinfeias at%tﬂ%gzlpﬁﬁrpm 2 uet

(suctl on punp) 120 as a 25 suct n connec

vi 3tate| ERi BFEVERbe 21 85 SCH2RE2 @%ﬂ%f(ﬁég'l TS W .

PCT/%P 005/ﬂ86203 -22 the R 92a which i,s suppo

by2d %gt’:%a VdeP fferd&Pgsgétqutl e S|E)lrc|tJTO%a':‘?Cgaﬁo‘%IqJI =iE
O her _caps.92h, % a d r toyt

tu%?ngi E 1305% %gta%e%% t % %é%@fd%ﬂ&“ﬁééﬁ% Y Jfé
capped by the cap members 92 (this action i1s referred to
as “nozzle suction” or “head suction”) so as to perform
a recovery operation which evacuates a recording liquid
having an increased viscosity or bubbles. Further, a
blank discharge operation is performed to discharge a
liquid (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 serves as a suction (recovery) and 5
nmoi sturi zing cap (hereinafter, sinply referred to as a

WO 0092627 cap”), and ot her caps 92b, 92c and PRI /IP008006203
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as nmerely noisturizing caps. Therefore, when
performng a recovery operabhon of the recording
heads 34, one of the recording heads 34, which
requires a recovery operation, 10 is selectively

MMk 0 & POBT T PG WhET g5 Encﬁmlﬁgt‘ia&ﬁ% E){:xtu'@:ure
suction and noi sturizing cap 92a. A camshaft 12

r alidcdny Stippest egbdHystbR olramergliei sl @castl@é WSS of
the cap holders 112A and 112B_ The cam shaft 121 is

prihe dedb sy s tes apl CaNBwA 22A amd.18.1223, a w per cam
124, a carriage |lock cam 125, a roller 126, and a
cleaner cam d2@porfhedchy eafEah2? Amanc tE22E cenpimasi dde
cap holders 112A and 112B up and down, respectively.
THeratiplerl kaod novessehesvepen Bladeeo3wan cagndhodelars 1122
The carrlage | ock cam 125 noves the carriage 20 | ock
upthdl B Which 8¢ rfaBeSHBERTALATLFRChPRS SSy| |tde wiper
126 is a rotation nenber which is_a blank discharge
| ANy Tedrr t%lW‘]‘i“éhmﬂ"JaﬁFdlBF&b‘fiéPQ Byrelf’ll&r%l?n
di scharge are |.anded in,the bl ank di schar recei.ver.
QI T eI o 138119 PERIEW RYFnG CRETL9GuLR~ 115
cl r 00% S 1.Q0Q6 3

AT A Bho i1 2002038024 EQI 656200549 %Q%etcﬂ:;i

Theé caps are caus

down‘%ﬁ%ﬁ%qﬂ%ﬁper %%ﬁ?&gapggdgkggﬁ?ﬁgykfsggy%gfggﬁe?nd

118 dmvesyd oryee dvabedst hg vhopgtell 8dewdRYSThe wiper blade
93 and the cap holder 112A. A wiper cleaner 118 is
swingably supported so as to perform cleaning of the
wiper blade 93. 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 9292b 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



S down. Then, the wi per blade 93 is sandw ched between

er roller 96 and the w per cl eaner e
W(Hbg?}/&hglﬁ;char ge cl eaner 94, and, %ﬁjpé{) fiosats
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t hereby, a recor
liquid (ink) adhering to the w per blade 93 is
scratched off to the blank.”“di"scharge receiver 94, 10
The carriage lock 115 is urged upward (a | ock

di rection) a_conpression spri.ng_(not iy &

i GE e5=P s, TnECRDIEaSHRPR T dont UTs TR Ggidga 12

| oc ar 17 . driven_by capih.age k h

I ncjg?%%‘?gl %or Sggt P%ﬁgl%l ?E%rgi'vebt[tﬁ%% uék?“l%%g ggzz’srr'p 9]21%%1r12d0 92d
ang, L he,¢a 2 u 133 ARV dethd1 &, onl
it oRofrERSRatpiChe BBl TR pl R Caght a0 O
eneﬁ&eesgt o¥ht BedvBRt g gedhick3dnPr@dddatddy) adt or

shaft 131a of the notor 131, and an internedi ate ;sear
134oi tagLatag whbh (hbecpuaFteeqr simpdy irefengagedo as a
with an 20 internedi ate gear 136 havi ng a one-way
clusGgbti3d3® vbp”an andt erhed abesgdlb,132c andl fAAd Erve as
an internediate gear 138 having the sane shaft wth

t heetalgr medsatieigéag t36s.i s Thegedodean mhen @enifearing a
140 fixed to the camshaft 121 via an_internedi ate
gerecadBory| ppshatignbe fndhed resorRdfndamgadsedfediot®e of the
shaft 141, which is a rotational W 2005/092627 ,
PGTEIPPEOBE0D6208 3424WHiCE FPAE SShPe SRR JRfTation,
136 and 138,havingp§h clutch 137, is rot at,

bl
SubPoFELECEY VENE Fp12 PRSI tigA WSS 101 G0 be
id i th h . Lt : f
GeTERPRoPY Hbfe SBoEi BRoane Beipattd 4id, K iy,
sensor (not %h%gﬁ %ﬂa%@?i&QQQQﬁktably supported by the

frame 111 is located under the cap holders 112A and 112B.

I ng

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.



provided in the subsystem 91 detects that the caps 92
reach a | owernost end, a hone position |ever (not

wostosum2ein the figure) is operated so that thq;magm%zo_g
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is open, thereby detecting a honme position of the
notor 131 10 (other than the_zgu_rrp 120). It should be
noted that when a power is on, the position detection
is not perfornmed irrespective of a position of the

caps 92 (t hegﬁ%pcaﬁgl ger 5112k s0d td C?esuﬁ 9 dd&own by

| ower nost en ving a predeterm ne st'ance

aftres Q@[Beééﬁlﬁglﬁbﬁaﬂﬁnﬁzaiﬁ POShbl @i pRfr the @R %% moved
(during upward novenent). Thereafter, the carri age is

myie e h@f dyan dopndnei ghpwar damand ar gl St tthed vEdier
position after the position detection, and the

r ecosaihary headsoaee €appeadd Ahéasmepwlmrwﬂ]]admwldi&s
given, with 20 reference to FIG 7 and FIG 8, of a
suppor t i NBhengpchhai shpandbdader OBcals| yamolriinhed between
mechani sm (up and down noving nechani sm of the caps
o2the|degnes wodlde 9pewndothg wapesuppeamiony HndL the
vertically noving mechanismpart. FIG 8 is a front
viklaek dhechapdsupperbrfg94ndang vahErekv y amaarFding
mechanj sm part. WO 2005/ 092627 PCT I\/DOS/ 09} 629}3 -25
Trﬁelcé‘é&;fi hb’r%l]é} &E’P?ﬂrlﬂﬁl ER SBPvuLPEL Bl a@&p is scratched

t hol 151 f
OoRI0P conPoriinb TheSBaRy=o5RomT 820 %  hase my be
ref erred to @ e cgégagéA) lo%k 1\i%rtlsc%rstgﬂ64 Ctl on tﬁeslock

spring 152 |n er pose &t ween a bott

N il bdn ANy 2a PELABILSUE LA ng R AP s%%\qrﬁwsche

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 i1s a rotatiomnal
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urge the cap 92A upward; and a slider 1.53 novably

gﬁ&%bng the holder 151 forward and backwarpdr{irReos806203
irection of arrangenment of the nozzles of the

recording 10 heads 34). The éap 92A has gui de pins
150a extending from both si'dé5 and the gui de pins
159Ca are novably attached to guide grooves (not

h ' fi .
A e R T L e L
a hottam o = f [

Rt PADr B P RrA PEbRY) sBBpbEEb BUFsRY FEAAR L,

al | ows the h@%ge5a$5§h5@tnﬁﬁq E1%] %&@vi@%@ﬂwf@ﬁﬂduﬁbme
152 interposed between the cap 92A and the cap hol der

1%%é§£&bﬂh§eﬁ§8r98£m(§@§ ¢apSdfZacandg2@ 9dme wosdrtion.

(in a direction to press the caps toward the nozzle

plipnss ahesmbebpgicappedinsiire (abitdehoh3 imathguifdeyure)
pi ns 154 and 155 on the front and rear ends thereof.

Ther @i dled pinstibs4sandystbh aiedaltieddbl yhiitt tée s 92

gui de grooves 156 fornmed on 25 the frane 111 so that

t heesth der LdB8yrmbhe hoHder hbmeapdsWHipn03eyg5Xnot shown

PCT/ JP2005/ 006203 -26 the cap 92A to%et her are |

noimbtlee upiandetohf. oPERatsdl B@eihesa thies § /AL T SaPen .

pin 157 provided on an under surface thereof. Th am

pi thasgby| detpetEndi At BORSCRASGEIOPe Ofn bt Ss 5 ﬁ"g‘cclhe

fi ure%3 of .5 the cap ca §2A t hat .the slider 3

o HthiglthﬁnHBF‘ﬁe[Pg 5'922%8 SPHEr %aer & Odrrcoevdab%eat when

up_and down by_a otation.of a '

isaégﬁ%ﬂ¥oﬁfzéa’mfﬁﬁ p081t18n %%%e%%&o% Tsl%%%\ﬂgfgbrmed
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.



a rotation of the camshaft 121 to which a rotational
force of the notor 131 is transmtted. 10 Furthernore,

wotdoes/@éxter 153 and the el ectrode hol der 151 PaTaP2005/006203
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inserted into the suction cap 92a, and a tube 119 is
connected to the cap 92a fragsunderneath the center
of the cap with respect to a transverse direction of
the cap 92a. 15 It should be noted that the cap hol der

112B supporth&dcipensapsr92a 2andwhd@n( shese gmays be cap
together referred to as a cap 92B) and a structure

f arupmt thion d ke cltapi SR P acmpkhieesama asldkat 1santficaned
above, and descriptions thereof will be omtted.
Howveewaoly unbpier 20ng heheapapad2ehentiufébl i hiesenatay be
connected to the caps 92c and 92d. Thus, the cam
shedferygd cho i &s omecami 822) sinr et me@all@yﬂdldma@nqm a
notor 131, which is one drive- power source, and th

caRr DDA ShoinboresRddbesWeRe 85 DEAHOTh ST ERTE |°sf the
r ot at ed by the rotation of the cam WD 2805/ 092627
PCg 52 057 D oD 3 - Izetteﬁafstlrfzfe i El}ileré?lm 2l Fq RS to

92 d 9B h
Canthe e IR halerd? 280 Snamials fisd Mevupy "
Con‘}@%&f"ﬁ@e{hl% £88- 21530 83ty O R SRS 1 a

ol aﬁﬁléé%#l?lﬂd Sapff%;ﬁ&tneh@t chcll_ﬂ%a%:z\%lte% Jfozﬁ‘lee recording

ead e recess formng nenber
suppoid s3dhe contact nenber 192 and has a recessed
part

The cap 92A has guide pins 150a extending from
both sides and the guide 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



191, which receives a recording liquid (ink)

“Mpﬁﬁﬁ&ﬁk d 10 or suctioned fromthe nozzles. pi®p2005/006203
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contact nmenber 192 is formed by a resilient naterial

such as isobutyl ene |sopren§€{ubber silicone rubber,

fluorine rubber, EPDM a styrene base el astoner, etc,
The recess formng nenber 193 is forned of a rlgld

maleri alosysh a3 LORE, (13 RByBIEE

1,
I nc I ne sur a and a secon |pn%l I ne surface

191b. whi ch igel LB 1124AN452R1 RV ARUAN A Yin 1Y
are forned on a otton1sur ace of the recessed part

19301 4b8 baCgASLHAEW BUrFRERERhEI20f20 iThd Matn GASE,157
an inclination angle 9 of the first inclined surface

191a M thedespest at eafhgrheriezqinbal shplwvandn sisetfigure) of
be smaller than an inclination angle of the second

i nehé nedpsaahate249ib whilh tespedtides ts8, Hdre Zoniddr 151

pl ane. The inclination angle Q and the 25 material of

t hend ecesscapr ARAgtngabberl83camevedllectued a2Ql dayn Myt 2

a sumthe inclination angle O of the f 7.r it: _ _

i nedtabiosupfathe192n GRIh1RESp@dH ohp itsh & IHEHE3HZRd with

pl ane and a contact angle_ of the materigl formng .the

f|?s¥°FﬁEFPﬂe8fsEPFaGémwFPﬁfFeéﬁécFOt@hFﬁglF%dﬁ% el
uid (ink). is equal reater t.h 70 degrees.
go%ﬁ%u?g %Eenﬁ? gr: 1hgt ﬁaFﬁ@lFngp i nclined
surface 191a_an LLece: r
formed by dr t* 5%8% et er %Is such as apg#i-égg Hotrode

?g%%gég g%%?ﬁgg% %hsggkgdtH%ggokhgméﬁgg¥3ﬁeégptdﬁé and a
g 10 naterial sum of the
i nghippai i nianghen@c0Eat B8 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 922a, the tube 119 is not connected to the caps
92¢ 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 122A and 122B fixed to the

cam shaft 121 is rotated by the rotation of the cam



first inclined surface and a cone-act angle of the
material formng the first, inclination angle with

WO 208pe2627t 0 t he recording liquid (ink) set to HE/PQe&i006203
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to or greater than 70 degrees. 15 Thus, by providing

the two inclined surfaces thgt incline toward the
evacuation port on the bottom portion of the cap

menber and setting the sumof the inclination angle
wighmfesher; whitherbsulzental thkamapsandoneC OB agiving
angle of the material form ng the 20 inclined surface
wiup :dnd réspect: to the recording liquid equal to or
greater than 70 degrees, a residual amount of the
recordi ng |igerd, dtbehargsdonncen WeacdE marberitwzed by,
be reduced even the receding liquid contains water, a

pi FhreHtovn | Fher 8ongoﬁ@ﬁgasﬁdm3n%9§trer1922@1%|mmee:ess

solvent wherein the_pignent is contained in the

r Ty TEREH B%%qu"éhet goB§acs MeBRET Hat 6smdlagit of a
SR LI

ng?fa’r%rd% e SE T RhE 6%y ner b me R, Sl e 10
N%W%%%Lﬁ‘%*gﬁaeoﬂg%?%?g%% A h%o B HE s part
tm@ﬂmEﬂﬁﬁﬁh'§e@@f§@én§dreb8rﬁaﬁgrquﬂydukﬂﬂﬁv“diéaharged

equal to or nore than 6 weight percent, and
vieeasidyidfed herseceondi Agzkigyi. d i@leatcdnscalwff@mﬂélamgz

“cps and equal to or lower than 20 cps and a surface

t einsifornodd the 4 ecosdll DgntigHtdrial 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,
PP, PTFE, etc.

A first inclined surface 19l1la and a second
inclined surface 191b, which incline toward an
evacuation port 194, are formed on a bottom surface of
the recessed part 191 of the recess forming member 193.
In this case, an inclination angle 0 of the first
inclined surface 19la with respect to the horizontal
plane is set to be smaller than an inclination angle of
the second inclined surface 191b with respect to the
horizontal plane. The inclination angle 0 and the

material of the recess forming member 193 are selected
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equal to or less than O dyne/cm it is possible to
form a clear imge having less blur with respect to a
regul ar paper and having high intensity. 15 However,
in a. case where such a recording liquid (ink) is
used, when a suction froma nozzle is carried out as
a part of a maintenance and recovery operation while
cappi ng the nozzle plane b¥8the suction cap, a
flowability of the recording liquid toward the 20
suction port (evacuation port) in the cap nenber is
reduced which results in an anount of the recording

ui d_ (i nk ining.i n. the ca | regbe t.end be
BTN L R T s R S ey
inEecREdi Higrfd ih1E Menl $ekparikabl yhi ngs eassd: beyond
25 conparison with dye ink due to slightly dried

pleue i med @rcrcmttafgi awmleh odr eQEeslaaecmbh f@mm@n Wﬂ ch
tends nin

.the 30
£ b Bl TR Siahad B SERER e kS TR mr o e e

1i&§apaneiber iL Lﬁilnftoaf&ra@kéaftle twaherol @sgrddan chat
of the original recording liquid. Accordingly, it was
shoewl yo® foua et vinfent hbendzzbe phahenedppedidor a

th ty of th di i d
193 2l T, rhcksel ity gy 155°8Ee | Bumedl il e 16
di et eLnbeing: Femyed cHf rambhe ki egordingrdigui d (i nk)

in the nozzle neniscus par which results in a
mapeobd erenito tiiet tctig omozziréaté cdnhbe desehar@gmming

ecor [iquid 6ﬁ sing.the ca aV|ng
maf RE0R PP 1l oo iong PEQ LG BF SEAEe | et 10,
fitbe BbOVEred surface and a contact angle of the
material forming the first inclination angle with
respect to the recording liquid (ink) is set to be equal

to or greater 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 liquid
equal to or greater than 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
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nmenti oned problens can be e.tm naced even if ther e
. ,.ord-r--t lic7L:id containing water. a pignent, a
pol ymer 15 conponent and a water sol ubl e sol vent
wherein the pignment is contained in the recording
liquid by equal to or nore than 6 wei ght percent, and
a viscosity of the recording liquid at 250C _s
=hi gher _ than 5rps and equd to or |lower than 20 cps
and a surface tension of the 20 recording liquid is
equal to or |less than 40 dyne cm As another exanple
of the cap 92a, a water repellent |ayer 198 nmade of a
orwabes tlepeld entigmt erirakntsuehdas aistcdd con dAsthe
material_ or a fluorine base material . may be forned
reepr $He? f118tLd idicl4onéd 1suPfaber25n#0| acRh PR

o 3Eb05] 082037 Pt TR3066 006908 3w 10 Fbe 65
reappdynddl aguiat ers reepelll ent otkr eatkpedhat 04 @tdyleast. a
portion of the inner surface of the recessed part of

the cap,traiCon,a¢y anghg WhthreespgchqtDiguid ecordi ng
liquid is increased, which increases a sumof S the
coirel i irat ivort eanglee rofomehnd /i AcbPhede surdmeenoit tdel cap

dt t t I ith Tt t th d
wa P A A e et s FERPBTER: o fered R
incond i GAtd Q1Y ofi fhe %%ge ndikipdsrofotdhecwgcor di ng

liquid are increased. dditionally, a remaining
we poute wfertthe andecorvdiswg siiicquipd thakyecand beg flurdtier

decs asejgfince the recording liqujd is ] ed toward
att%% évg% qQﬁ¥l£§%p 5cps and gquag ko or lower than
20 cps and a surface tension of the recording liquid is
equal to or less than 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
liquid (ink) is used, when a suction from a nozzle is
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
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at which a negative pressure is high when suctioning
the recording liquid by a negative pressure through
the 15 evacuation port 194 by form ng inclined
surfaces 191a- 191d that incline continuously from
four sides toward the evacuation port 194 in the
recess formng nenber 193 of the cap 92a so as to
make a configuration that 3 cross section of the
opening is continuously decreased 20 toward the
evacuation port 194 and the recording liquid flows
toward the evacuation port 194. Further, by integrally
re¢oradmyg ltikgicontacts toepbesid9Pnande tdwep mecess f ahri ng

menber 193, a cap_ pressure is applied sufficiently
regiith ¢ dsidtisl i ﬁnéﬁ I5TPAPFBYet t Hoyht CHOMAIET t her eby

cofiGHLRY10 . POS1 L:ve V0, 20051 4192627, FCT| FQ0S/ 006203

suction. escription w e given below in
ortpien]l defediddinki nsyuia. phueakdiygdf, cap wedrherns yhavi ng
5 different inclination angles were fabricated as the
fogng thidnber [9PanorRd cBARAEt 1 frefibeiPcd 920 as idde tofica

th%t‘yfse&?s ﬁ.ﬁé%fe't%%t QUEBL ﬁg Sﬁ&d‘g ffr?kforr{“a(‘%o’ﬁf%er

93 was e of polypropy Fonal 1 y, Sonme cap
meMEHEs paver & snathcsebjseat adet 0o awset £rod apel dentvel0
treatment on the inner surface of the recess formng
frofenpet CEFPLHRd ééﬂéléaélﬁﬁhbé?stQ%r%O%%&ﬁeﬂﬁﬂﬂfQMﬁ a

past | 1,60NG %1‘4@ 9% L€ %E?Qﬁ Eﬁﬁgﬁ%”gjjeorhéi’zel | nner

surface o e recess orm
cannot dlscharge the recording lquld.

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 liquid 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 higher than 5cps and equal
to or lower than 20 cps and a surface tension of the

recording liquid is equal to or less than 40 dyne/cm.

As another example of the cap 9%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.



Then, each cap nenber was attached to an 15 i nkj et
recordi ng apparatus (Ipsio 505 (trade nane)), and

wOomoosinesy was performed using the foll owi ng i TICTRRPR@5DHP6203
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2, and 3 as ink (recording liquid). After perform ng
a recovery operation by suctijani ng whil e capping the
nozzl e plane by each cap nenber, a remaini ng anount

20 (weight) of ink in the cap nenber and an injecting

praper tyhie| epiy N¥EpLi gaged. wAtdesekippllilemh tWiddedient to at
gi ven of the ink used in the experinments. <Adj ustnent

of iIRigreantpbrspensofigtkbeimntr sAxfate ofarth recessed
20051092627 PCT/ H2005/ 006203 -3.3- Adjustnment of a
dirsper so figtkeéeoept : a obntphtahogyanMﬁ¢hpMynguct to a
cont ai ni ng polynmer. The exanple 3 disclosed in

Japgmsding| Higped iPaiearepppd catiioh J0CEeEEIFUS® waign of
checked and a blue u Eolyner partlcle di spersing
eldrentnohinpEépar agglehef ’&b@r agelpand evef@aamierthe cap
(D509  neasured according.t m cro track UPA of

et parePERES waglgswmh Ef)spﬁgaeﬁto A FaGRing
di I t f 10 di_net d
S.Jgn,fa%' : eéiéﬂ?aﬁﬁfﬂg Bof9REFS, OA REJER ol gmere
t I t h
e e T R R L ei’iéfﬁ?ch'f L
p25§£$H¥qgfgelgbgggggdbelng replaced by a pigment red

e average parficle diameter
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



15 (D50% neasured according to mcro track UFA of

W(P%Hoy/ﬂﬁkn particles was 127 nm (3) yellow AdjpB860s006203
0
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a di spersing el enent of nonoazo yell ow pignent
contai ning polynmer. 20 A yeII?W pol ymer particle
di spersing el ement was preﬁg ed in the same manner as
t he above nentioned (1) except for the phtal ocyani ne
;ﬂéﬂg%QOQeing replaced by a pignent- yellow 74. The
average particle dianmeter (D50% neasured by mcro

55 55 BAPSBETRE BR324, o Mo

Adjdisiyent of a dispersing el ement of carbon bl ack

pi gment containing polyner A black polyner particle

di spersing eFepsat aWpsuRheRayedfi Bapbheewde STEANEMAS

t he above nentioned (1) except for the phtal ocyani ne

pi R rdet nincephacedn bpgaesawbor bhbck ceE@tOGs the cap
(trade nane) manufactured by TEGSA conpany). The
awesrager p224 i cl Ehdi anptect(DEOdEr AB3swasdmedeniat
track UPA of a polyner particle was 10 104 nm A
destyigné opane| ¢lpetgneen ahdt hEeadpGseReACrIgMmyg Member
It should be noted that an anmount of each ¢ onent

i lYhe"3®| TR ngL pPREPERPY SATEF tﬁ@dilﬁR“OF@ﬁggsesd’% cap

wei ght. 15 <Ink Set 1>
mé%bers were not subjected 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) cyan



The ink conposite of the followi ng prescription was
prepared, and adjusted by 10% water sol ution of

woaresdivzeri on |ithiumso that a pH value is s@&CTUB2@5/006203
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Thereafter, filtering was perforned using a 20
menbrane filter of an averaggszpore dianeter of 0.8
Jim and ink conposites of cyan, magenta, yell ow and
bl ack were obtained. A surface tension of each ink

was 30 to 3dgflystehent aRdaadykpeesihy wasm@nito ¥ Cps
(25C). The above-nentioned each col or pignment 25
diggperlsicygarel esresigmén ® abdtéhsiagspbilgmeanponent) WO
2005/ 092627 PCT/ TP2005/ 006203 -35 1, 3-butane diol:

22.5 wt % gl TcerekamFlé Y &4 s@lpsedolinddapan2se \itdhdR.Open
Cl2, n=9 in the general fornmula R5 (OCH2CI | 2) nCH (R

| Pagerdy Borp e triow t HORLchBDBAI nUABerherked padi4 blue
that. can be branched, n: 5 to 20): 2.0 W%

2 Dsdler] mRrehehe @ apersinowelenert. v#g prepared. The
(manuf actured by NEOS CO., LTD.);.0.5 wt% 10 proxel
L\?V(%ﬁﬁq%aﬁ#v%lg%n@}%m%.t%rmé%banmsﬁéﬁaﬁ&e ARPEAIng to
resi dual, amu <| pk t 2> The_ink conposi.te of the

{ SR i oo aln o atvmEE et Bt aMR g uaPha by
10% water 1 0 ' of oxidization lithiumso that

a pH value i gz)seljf‘g(%%ggé Thereafter, filtering was

per f ormed USA&ﬁthment 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.



menbrane filter of an average pore dianeter of 0.3
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bl ack were obtained. .surface tension of each i nk was

32 to 20 36 dyne/cm and a \,scosity was 2 to 3 cps
(25" C) The above-nentioned each col or pignent

di spersing elenent: 4.0 wt% (as a solid conmponent)

di et hyl ene gpycghs 45. 0 wt% gl ycerol: 5.0 wt % 25
2-pirroli dond? SL85 % WO 2005) 092627

PCTt 9P20051086203 £r36 tEGCED=3NEX fcaniiony hasgfbnt of carbon
surfactant nmanufactured by N KKO CHEM CALS): 1.0 wt %

2-181 d¥k - bigmbaxanendkehing @owybterenul sion: 3.0 wt % 5

proxel LV (antiseptic agent): 0.2 wt% ion exchange

wat er: resi daablamiumpbdlydlenk pSett i3 d phispatsilo) ¢dment

(manufactured by RICOH CO., LTD) was used as a _

conaer prabhyedvanl dbke sdye maknethes thesptfcaree mentioned

tension of the ink was 29 to 32 dyne/cm and the

vi étbsexgemaisforithe phiadpsyapdne pijgaendt kedng replaced

Tables 1 through Table 3 indicate a type of each of

t HeY aBoverhent Poaed (BP0 HEradee mame)i iR TaHG eEuish by

contact angle with respect to.the 15 i.nk of each o{ B

UHEEGRR SERBEn) sumtBE NG PHE PRECSH © AT Gt (%)

C%Qé?%&r%ﬁgkﬁ'mggro 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 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 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)



25 WO 2005/ 092627 PCT/ JP2005/ 006203 _37_ Table
SUCTION INCLINE .:. WATER .. CONTACT 0 + 0 A P ANGLE

WOREPEARENT ANGLE (deg) CONTACT TYPE O (deg) RRROE385/006203
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INK SET 1 ANG ALE (deg) A35 NO0O5590 B 35 YES
62 97 C30 NO..... 55.".. _35-.. _85..... ,..~ 0 30
YES 62 92 E 25 NO 55 80 F 25 YES 62 87" G20 NOS5
57H20YES 628 115NO5570 - - -
------------ 1};3-butdndS5d¥ES: 62273 wks10 NO 55 65 L 10
YES 62 72 - ------ oo o----- N @5 YES 62 67
Table 2 ----glyecerol:-7:5 BUETI ON | NCLI NE WATER
CONTACT + CAP ANGLE REPELLENT ANGLE (deg) CONTACT
TYPE 0 (deg)2-RAROCESSLANKe SEF .2 ANGLE

R: Cl2, n=9 in the general formula R-
(OCH2CH2) nOH (R is 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%



(dg) A35NOS56.... 91B35VYES6499 C 30 NOS50

woég%/&éq ..... YES 64 94 E 25 NO56 81 F 2%c ¥§§2(ﬁ§/0016203

10

15

20

25

........ 20 NOGS56 7 6 H 20 YES 64 84
5 NOG5 71 J _.. 15 YES

10 NO 58 66 L 10 YES 64 74 9'%/IS NC 56 61 5 N5 YES 64
69 WD 2005/ 042627 PCT/JP2005/ 006203 -38 Table 3

ANGLE (deg) 6 RN e CHYBE Be7 32y RRORERR Y Mg & =
?@bﬁ;&dqﬁ@ I&ﬁsp 1o M 72 .n. 107 B35 YES
11 188 Dﬁ 0 30 NO 72 102 O 30 YES 83 113
----- E 25 l\lc%J@tlel—l,B hexane diol: 2.0 wt%
emulsion: 3.0 wt%
proxel LV (antiseptic agent): 0.2 wth
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.



F 25 YES 83 109 G 20 NO... 72 92 H 20 YES 83 103 ...
Il P5 N6 72 87 J 15 YES 83 98 K 10 NO 72 82 L 10
WOVYEB/B®26293 MNO7 2 7 7 NO5 YES 83 85 A desarirpios00s203
will be given of the result of 5 tests. The suction
cap of the above-nentioned dgyice is replaced by each
type of the suction cap, and printing of 2,000
sheets/day was perforned. A state of injection was
checked using a nozzl epgheskipattern every five days
orinting)., and a weight of the suction
) ceyer I f |t hep nozzlée +
gf% qgghanagggﬁégmk /&N@ﬁ%ﬁ%gﬁ) opfed AT D T
edl Oheet if m8,R @AE § hvgst INgatSEDT itf it was )

st
|Sg?c@;d| 3

rg = manerooneol rnvest i},?gat on WS g o
o] : h—eof—t-he—+nk—isets—t—2—ang—3—315
A i nd{ Eites tlhe rpé?llf of Iwp %7

T PGI® JP2005/ 0068203 39 iAvYestigdtionds

uging she ink set 1. |Tablees indijcateseszthe rgsultoof
| vesttgatlon UsinNg {he TRk set 7. Iabgg ) |rd|ca§@s
-t |||vcatlg_ati _ustg—tthe Ilél\ set 3._ LE

S t—-A—each—ta Ré—a—armunt—o]

[ ht oW‘ihe | dh@Pln on

H 20 YES 82

I 15 N O 55 ' 70

J 15 YES 62 717

K 10 NO 55 65

L 10 YES 62 72

M 5 NO 55 60

N 5 YES 62 67

Table 2
SUCTION | INCLINE WATER CONTACT Go:TXCT
CAP ANGLE REPELLENT | ANGLE (deg) AnalE

TYPE 8 (deg) PROGCESS INK SET 2 (dog)

A 35 NoO 56 91

B 35 YES 64 99

c 30 N O 56 86

D 30 YES 64 94

E 25 NoO 56 81

F 25 YES 64 89

G 20 NO 56 76

H 20 YES 64 84

I 15 NO 56 71

J 15 YES 84 79

K 10 NO 56 66

L 10 YES 64 14

M 5 NO 56 61

5 N 5 YES 6 4 69
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15

the cap. Additionally, Ois given when there was no
waReZbHeinat does not discharge, is given wherpdifhensnos203
was a nhozzle that did not discharge, Ois given when
the nozzle that did not dISC %rge was recovered, and

10 is given when the nozzle't

at did not discharge was

not recovered, 15 20 25 WD 2005/092627
PC7" /3P2005/006203 %EPE%NIe 4 AFTER 14000 SHEETS
3

AFTER 20, 000 SHEETS 'S

o

--- _. e CAP AMOUNT

Al ONDPSCHARG NG RECQVERY — TYPE -
|m@wez;ee* RE oF, IN& iz e o560, 0246.", 9.0eng e T
0402 8% 0. 0250 G« cphéa Stss 0 OMi0ser 0 03 OANCLE
lo2 0 VVFE 003 0 0 040 U.OE- 002 Q' [ (deg)
- A--.|06%040-0N% 0 Hoo02’8. 043 Q107
B 35 YES 83 118
c 30 NO 72 102
D 30 YES 83 113
E 25 NO 72 97
F 25 YES 83 108
G 20 N O 72 92
H 20 YES 83 103
1 15 NO 72 87
J 15 YES 83 98
K 10 N O 72 82
L 10 YES 83 93
M 5 N O 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
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0.0% 0 AFTER 30,000 SHEETS AFTER 50, 000 SHEETS

AMOUNT UNDI SCHARGWG AMOUNT 14NDI SCHARGA NG OFI NK o T?E
0.02 00.020 BO0.020 0.02C0.030-0.030
--------------- D0.020O0Pc_. EOAOFO00--- - -
-investigationGuBifgl thd Ank3 &1.04 OrdbDe 08 knfibatds

Xx 0 J0.060- 0.08x0 KO021 x x 025 xx L 0.06 O -
Oth€ xeBulM 0f34nveestlghTixmx uNmy 1he inknsat-2:--T8ble

0. 13 x WD 2005/ 092627 PCTWIP2005/ 006203 -41 Table 5
6 indicates the result of investigation using the ink

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

is given when the nozzle that did not discharge was not

recovered.



AFTER 10, 000 SHEETS AFTER 20, 000 SHEETS SUCTI ON

WO;%?E?:‘O%%%P AMOUNT UNDI SCHARG NG AMOUNT UNDI 8%05/006203
NK NOZZLE RECOVERY OF | NK NOZZLE RECOVERY w

(E) A0O0L 0 0.01 0 - - ----- 45 -~ B0,0100:01
0 00.0100A2 . 0 -7297 ... ....... .-
--------- D0.010- 0010 HEa02 0 0-03 0

F 0.0 0 T 0 e o otaege gt 0 O .
0,830 0-03-0J-0-02—0—0—072—6 —082—0—002—0~=
I IR AFTER [OOQ9 SHEET) 0 02 |0 M Q. AATER 20000 SHERES o
N| G50 avodr - wOFTER 30, JO®OSHEETS AETER 50, 00D
SHEEREE SUETIHON . | 'REQOVERY |AREINNT CAR,LINDI SCREGOVERY
UNDI SCHARQENG| TY | NK NOZZLH RECOJVERY OFI NK NOZZLE
RECOYERY o002 o - 002 o) -
B 0.02 () - 0.02 O -
c 0.02 o] - 002 O =
D 0.02 o) - 0.02 (o) -
E 0.03 o] = 0.04 O =
F 0.02 o) - 0.02 O -
G 0.04 o} = 0.05 O -
H 0.02 o) - 0.03 o) -
1 0.04 o) — 0.05 o) -
J 0.04 o) - 005 o] —
K 0.05 x 0 0.08 X o)
L 0.04 e - 0.05 O —
M 0.17 X o 020 X X
N 0.04 o = 0.08 x o
AFTER 30,000 SHEETS AFTER 50,000 SHEETS
SUCTION
x}:’; Ag': I:IT(T UNDISSZH;;GING RECOVERY Ag: ::«,:(T UNDI:g'Z"ZAfEGmG RECOVERY
® ®
A 0.02 o - 002 o) -
B 0.02 o) - 0.02 o) -
c 0.03 (o) - 003 o) -
D 0.02 o) = 0.02 o =
E 0.05 o} - 0.06 o) -
F 0.02 o) - 003 o) -
G 0.07 0 - 0.09 x (o)
H 0.03 (@] - 0.04 0] -
1 0.08 x 0 0.12 X O
J 0.06 0 - 0.08 x o}
K 0.21 X x 035 x X
L 0.06 (o) - 007 x (o)
M 0.34 X X 0.63 X X
N 0.12 x o) 0.13 x X




A0.01 00.010B0.0100OC01O0 ---- --cc-mmmonnn-- -
0 1102 ~.. 0j - 0.020- D0O0.01 0O0- 0.01 0EO0.030 -
wo00sl0d627F 0,02 0 0.02 0 - - - - - --------- PCFJP2605/006203
---- 211140 --'" 0.05 0 - HO 02 00020-1 0.04
0- 0.05x0 J0.02033002x 0 KO.02,,,........ 0
_-.. 3 a02 x x L0020j|y .03 x 0 MO0.12 x 0 0.13
X X NO03 0 -.....: :0.04 x O V\D 2005/ 092627
PCT/ JP20051006203 -42¢]ghkes6 AFTER 10. 000 SHEETS
AFTER ' 20, 000 SHEETS SUCTI(]\I CAP AMOUNT

UﬁDI SGH/
REGIIIoR 3 Eﬁ U
[0 44540 @Nﬂggﬂ;ﬁm- Bl oD “NDﬁggfg@ sy
® @
A 0.01 (@) - 0.01 (o] -
B 0.01 O - 0.01 (o] -
c 0.01 0] - 0.02 o] —
D 0.01 (@] = 0.01 O -
E 0.02 O o= 0.03 O .
F o (@] — 0.02 (o] -
G 0.02 o} - 0.03 (o) —_
: H 0.01 0] - 0.02 o] -
I 003 0] - 0.03 o] =
J 0.02 (0] — 0.02 (o] -
K 0.02 0] — 0.02 8] -
L 0.02 (@] - 0.02 O —
M 0.04 (@] =3 0.08 X X
N 0.03 O - 0.03 o] B
AFTER 30,000 SHEETS AFTER 50,000 SHEETS
SUCTION AMOUNT
%?fg Ar::;ir UNDISS;RJEGING RECOVERY OF INK UND:Sglz-IzARl:EGING RECOVERY
® @®
A 0.01 O - 0.01 o -
B 0.01 (0] - 0.01 O -
c 002 (o) - 0.02 (@] o
D 0.01 o] . 001 0] s
E 003 o) - 004 o) -
F 0.02 O - 0.02 (@] —
G 0.04 o] . 0.05 (o] -
H 0.02 (o] - 0.02 0] -
I 0.04 (o] = 0.05 X (o]
J 0.02 (o] - 0.02 X (o]
K 0.02 0] - 0.02 X X
L 0.02 (o] - 0.03 X 0]
M 012 X (@] 0.13 X X
N 0.03 (@) - 0.04 X (0]
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WO-2005/092637 O~ = e OAL --- PCT/.@2005/006203
| 0. 01 0 0.01 O J 0. 01 0 OAL1 O KO0.01 00.010
L001I00410|\/|0020| 0.02 0 Naon-002

0 AFTER 30, 000 SHEETS AFTER4gO 000 SHEETS SUCTI ON
AMOUNT CAP AMOUNT UNDI SCHARGI NG UNDI SCHARGI NG K NOZZLE
RECOVERY OF | NK NOZZLE.SgggglgRY TYPE O T A 0.01 O -
0,010 6 0.0l 00, 0L 0o -c.° .. ... . CO0.010

Qo000 DT e sierd U 0T [0 U T Pred gl JerD
QGGTIQN 010 060110
0101r® | FMOPNB]  biriiden@ Lo~ CpAMORITG st&maanmsl L
olo IYF@ ROPFW NOZZLE RECOVERY OF(gl)NK NOZZLE RECOVERY
A 0.01 (@] — 0.01 O —_
B 0.01 o] — 0.01 —
C 0.1 O = 0.01 O b
D 0.01 O . 0.01 O ==
E 0.01 O — 0.01 O -
F 0.01 o] = 0.01 O -
G 0.01 o] - 001 - o -
H 0.01 O - 0.01 O —_
I 0.01 (®] = 0.01 (@] ==
J 0.01 (@] - 0.01 (@) -
K 0.01 (@) - 0.01 O —
L 0.01 O el 0.01 (@) -
M 0.02 O - 0.02 0] —
N 0.02 O - 0.02 O —
AFTER 30,000 SHEETS AFTER 50,000 SHEETS
SUCTION AMOUNT
'EYII\T’Z A(;A:ILIJ\IT UNDI:SZH;;G]NG RECOVERY OF INK UND‘SSZHQFEG!NG RECOVERY
® ®
A 0.01 O - 0.01 (@] -
B 0.01 O — 0.01 O e
C 0.01 (@) - 0.01 (@) -
D 0.01 (®) - 0.01 O o
E 0.01 (@) —_ 001 (@] =
F 0.01 (o] - 0.01 O =
G 0.01 O - 0.01 O —_
H 0.01 (o] — 0.01 O -
1 0.01 O . 0.01 O -
J 0.01 (@] == 0.01 O bl
K 0.01 (@] - 0.01 O .
L 0.01 (o] — 0.01 (o] -
M 0.02 O = 0.02 O —
N 0.02 O = 0.02 O =
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the sumof the inclination angle O of the cap and the
contact angle of the materiaizthat forns the inclined
surface (hereinafter, referred to as a sum5 of the

inclination angle and the contact angle) is equal to

or larger than &0 sgrarRaStddefmmz ztiee t liadveli Dabdes 4
di scharge was recovered by the cl eani ng operation

(£BE6VEhY GORGRAL ii@N)hev vl I tird nincpimdt56n 08fgle 6 of
sheets.. It should be noted that although when the

i hkesetp2anfd 1het tenTalite S5odes Asethe theterialt heat forms
result that a recovery was nade for the nozzle that
dtdendncdiinekasgefacer exraddpofenN typeerfe@rto as a sum
printing of 50,6000 sheets, it is preferapble that the

sofn shet Racilicritigan eReERyldd thmdc ket chnt gt ehngfecdual
is equal to or larger than 70 15 deqrees epver, it

whe BBnAAFRET (ar 10 (ARIRERA oftNT MO TRLF | HERofLd ROt

angl e. 0 and the contact le.s ual . _to r

L RCna -G mad ~Fhure o o SIS T Bpd ot Bie
di.schar the | (fro e diffe . het wee
e S A A
can 06 AR 88l HALd hatad fa i SN wheh henknehknabion of
angl e 8 and the cont act angle i1s equal to or |arger

thae T9Q1¢ew 6aS Jde suatd.anets i pket eags1tothakl a

al ong the

recovery was made for the nozzle that did not discharge
for the cap of N type after printing of 50,000 sheets,
it is preferable that the sum of the inclination angle 0
and the contact angle is equal to or larger than 70
degrees.

Moreover, it was confirmed that if the sum of
the inclination angle © 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 8 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



inclined surface and is led to the evacuation port and

is less anount of ink in the cap an%dﬂkﬁx&ﬁys}oﬁmos
WO
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5/ 092627 PCTI JP2005/ 006203 -44 bl ank nozzle
generated for a long tinme of %rlnting. In such a case,
the contact angle with respeét to the ink can be
increased by applying a water repellent treatnent or

racess nner _surf.a

p E%t$%zgﬂ%lgﬁ%?F8ﬁe %?e angOEH tg@%ﬂtac §gﬁb glls
|ncreased C cre r e
the cap and h gUEH o gégglt%g%oﬁog&gecqﬂ%{gg% ﬁ\;altﬂ? fegsPeCt

Pfﬁ?%ﬁ@fﬂf”&éﬂ%e' §n@99lab§§bb9 abpayliagan WwaRes
form ng apparatuses such as a facsimle apparatus,

a LY PORAr 8f U8 +QEnd Bklﬁkabégaxkooan domeeunrtirface of
machi ne. Moreover, the present invention is

apfé cabbe arsast otBensimt effante iacdimeddwer yamgeld gend the
of a liquid discharge apparatus that discharges a

| igprithot henglbanhsi hkersaskdas walcdsisicreases gapges of
sanple in a nedical field. The present invention is
notonfihgteationt hE thpeckbi ead yiadsclodsdak-

enbodi nents, and variations and nodifications

made wi t hout I8ephPRiLAgPEr Seitesk thedopd QNP?9ﬁ§ﬁ#iié¥ﬁntl°n
invention, 2045 CLAIL M5 A numintenance and _reco h
a6kt APt i G2D] Pt ACAIBpRE: WIRSEN AL e i AFEELE TR U

li i
aasqallJ gaCSlmlle 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 ligquid 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 variations and
modifications may be made without departing from the

scope of the present invention.



dropl et di scharge head di schargi ng droplets of a
recording liquid froma nozzle, the recording liquid
cont ai ni ng water, pignent, pol ymer conponent and a
wat er sol uble and a water églﬁble organi ¢ solvent, an
anount:. of pignment being equal to or nore than 6

wei ght percept of the réééddioSng liquid, a viscosity
of the recording |iquid being equal to or higher than
5 cps and equal to or |lower than 20 cps, and a
surflace tferisd dntefnanhe revdr dengvé gui debeing edua

Qg 4} 1ﬁ§{ﬁ{hag 40 %%?etcr jyia tegg ratureS?Lq:

4R IO SaR- rﬂ%ea[ xﬁ%@% ane of the
F%UId droplefﬂﬁlsc arge head; and a 6lurallty of

reduﬂdmmﬂ]Suﬁﬁat&&dmﬂdﬁﬂbzZléﬁﬂﬂheSﬂﬁﬁdmmuﬁﬁﬂﬂﬁﬂmmr
that provide a slope toward an evacuation port on a

CHGEHEMIGT "o /s RIS loap MEHHEIST {GFAAITEntance 2

wa(i:I rJ:cl'lsrcrjfl(:ﬁr]c> e rrct an; 5 () em N9, ar to Ofan":"r%:I dsol"i'vl'elacf'lttI on,cap
nber each *he' 9 el ied sur face ormng dn °

anidiglti nat iRyt &eqialedudiored aﬁg%ﬂéﬂaaha%p adlegriegs:

with respect to a horizontal plane so that a cross-
peseEtito ] tareeare@ioraiﬂngqmldqtpabsaagsfﬁmmdybwﬁaﬂde
i nclj ned sur faces conti nuousl decr eases fron1sa|d

re<57|6’er ultdo%]dlgsﬁ%laév &5 oh- Pt , Hidferei® s and

M of, to*le o%l 'E%Jse anth a cantagte taen’%l%no
ald recor |qU|d W t respect to a materi
ttfe;arﬂ@dm@cﬁaigd Jmmiﬂdmﬂaﬁw faagesl it Wi hinkla grangedf ram

75 degrees to 97 degrees. Y

dyne/cm at a temperature of 25°C, the maintenance and
recovery device comprising:

a suction cap member that caps a nozzle plane of the
liquid droplet discharge head; and

a plurality of inclined surfaces formed in said
suction cap member that provide a slope toward an
evacuation port on a bottom of said suction cap member
from an entire circumference of an opening part of said
suction cap member, each of the inclined surfaces forming
an inclination angle equal to or larger than 20 degrees
with respect to a horizontal plane so that a cross-
sectional area of a liquid passage formed by said
inclined surfaces continuously decreases from said
opening part toward said evacuation port,

wherein a sum of the inclination angle and a contact
angle of said recording liquid with respect to a material
forming said inclined surfaces is within a range from 75

degrees to 97 degrees.



2. The mai ntenance and recover device of a liquid .

dropl et discharge apparatus a ; clained in claiml,

wherein the sumthe inclination angle and ..he contact

angle is equal. to or larg P Than 90 degrees 3. The

mai nt enance and recovery device of a |liquid droplet

di scharge apparatus as clainmed in claiml1l, wherein
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coni gur 64 o BL ETOUE S A bt B R g o @

1ik0zzl eirplare andcaabokt emoarEhers havidlgidcddecessedim 1,
part including said inclined surface, and the
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each other. 4. The enance and, reco'v'ery
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clainmed in claiml1l, wherein a water repellent
treatnment is applied at |least a portion of an inner
surface of said suction cap nenber 5. An inmage
form ng apparatus conpri sing: g.zid droplet
di séhar gg%a@Ja%tanane@o@d}%greﬁeaarﬁa\ﬂqvglee nozzRe
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conponen
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anount of pignent being equal to or nore than 6
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equal to or smaller than 40 yne/cmat. .a
metndrpe katdurt@cofoo2thf member are integrated with each

other.

4. The maintenance and recovery device of a
liquid 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.

5. An image forming apparatus comprising:

a liquid droplet discharge head as a recording
head having a nozzle that discharges droplets of a
recording liquid containing water, pigment, a polymer
component and a water soluble and a water soluble organic
solvent, an amount of pigment being equal to or more than
6 weight percent of the recording liquid, a viscosity of
the recording liquid being equal to or higher than 5 cps

and equal to or lower than 20 cps, and a surface tension



, and a mai ntenance and recovery device than

mai ntai ns and recovers a performance of said |iquid
dropl et discharge head, wherein said maintenance and
recovery device includes: suction cap nenber that

caps a nozzle plane of the liquid droplet discharge
ofhéd¢ rav®rdangl vialiidy heflnoheldusdd tsurdraces flemmidiainn 40

aytdl A uat -0 Gap meher Lihats provide a sl ope toward
an’evacuat’ion port on a bottom'of said suction cap
menze mafimamnam centande reddcssrye dence«oft et openi ng

part: of sai d suction cap nenber, each of. the
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AP 19 largern Apam L, degrees with respect to a
hori zontal plane, so that a cross-sectional area of a
| i quihg npass age of oared dnprsas dind neddaved s wefvdces
in%qr&t' nuously decreases fromsaid opening part- toward
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sai d evacuation port, wherein a sumof the inclination

angle andtaoccontagt mangeée ofhsai daecos dhbg dligupdane
Wth respect co a material formng said inclined

ofgiradesivigl \ﬁrtolﬂ_ll‘?ta drias(@érfgreorﬂe deyr ees to 97
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claimb, wherein the recording [1quid contains water,
s goi gmentc,t lao pokypmermenhponenh aang wo watler -0 Ublbe toward

organi ¢ ., sol vent, and wherein an anount, of pi.gment is
Ao U HIGP Bidre Than BORGGhto pertofit SF T cap
me@ear Girdgh lainqwind,i r@Ndtircumference of an opening part of

said suction cap member, each of the inclined surface
forming an inclination angle equal to or larger than 20
degrees with respect to a horizontal plane, so that a
cross-sectional area of a liquid passage formed by said
inclined surfaces continuously decreases from said
opening part toward said evacuation port,

wherein a sum of the inclination angle and a contact
angle of said recording liquid with respect to a material
forming said inclined surfaces is within a range from 75

degrees to 97 degrees.

6. The image forming apparatus as claimed in
claim 5, 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 ligquid 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.



a viscosity of the recording liquid is equal to or

hi gher than 5 cps and equal to or lc; rst:r than 20

cps an a surface tension the recording liquidis

40 dyne/cm at a tenperaturé of. 250C, - 48 - 7, The

I mage form ng apparatus act clainmed in claimb5,

wherein, the sumof the inclination angle and the

contact . qual _t. r.la h 90, de es
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menber configured to be brought into contact wth
theaicd gzl englland samdiva lbdtt om remser Hawim@la degrees.

recessed part including said inclined surface, and the

resilient nmenber and the bottom nenber are integrated

with each other, 9. The inmage form ng apparatus as

claimed in claim5 , wherein a water repellent

treadt.nentTHes applicedfoamilreasipaaspartionaef @nainrer in

surface of said suction cap nenber.

claim 5, wherein said suction cap member includes a
resilient member configured to be brought into contact
with said nozzle plane and a bottom member having a
recessed part including said inclined surface, and the

resilient member and the bottom member are integrated

with each other.

9. The image forming apparatus as claimed in
claim 5, wherein a water repellent treatment is applied
at least a portion of an inner surface of said suction

cap member.



