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WD 2006/ 001535 PCT/ JP2005/ 012273 -1 DESCRI PTI ON

MAI NTENANCE/ RECOVERY DEVI CE FOR LI QUI D DI SCHARCGE

DEVI CE, AND | MAGE FORM NG DEVI CE 5 TECHNI CAL FI ELD The
WO Begatisisnvention rel ates to a mai nt enance /fPCEoPMesy2273
device for a liquid discharge device, and relates to
an i mage form ng device haV|2g the liquid discharge

10 device provided with the faintenance/recovery

devi ce. BACKGROUND ART Apengrdafgnous i mage form ng
devi ces, such as printers, facsimles, copiers,

mul ti-function peripherals, and 15 plotters, there is
an image formng device which has a liquid discharge

-device in “ﬁAf&&ENA&bQPRé&dﬁE%?hﬁﬁﬁﬁdﬁgFbﬁaﬁkdﬁib DISCHARGE

di scharging a droplet of a recording liquidis
pﬁ%ﬁkﬁ?dAﬁﬁZﬁﬂmﬁ?%ﬁﬁﬁ;ﬁgdﬁﬁﬁgE For this image formng
devi ce nmal nt enance recovery device which is
provided to maintain and recover the perfornmance of

t he recordlng head whi ch di scharges the recording

I L oui L pensable. Generally, this maintenance

| +eEovety u;v."e conprises a nnlsture retaining cap

a suction cap menber, a w per gd an idle

di scharge 25'% U&S5EREI B 5808 o5 35

PCT/ JP2005/ 012273 - 2-
maintenance/recovery device for a liguid discharge device, and

relates to an image forming device having the liquid discharge

device provided with the maintenance/recovery device.

BACKGROUND ART

Among various image forming devices, such as
printers, facsimiles, copilers, multi-function peripherals, and
plotters, there is an image forming device which has a liquid
discharge device in which a liquid discharging head for
discharging a droplet of a recording liguid is provided as a
recording head.

For this image forming device, a maintenance/
recovery device which 1s provided to maintain and recover the
performance of the recording head which discharges the
recording liquid is indispensable. Generally, this
maintenance/recovery device comprises a moisture-retaining cap,
a suction cap member, a wiper blade, and an idle discharge

receptacle.
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The noi sture-retaining cap nenber is provided to

cover the nozzle surface with high sealing nature

being maintained, in order to prevent fixing of the
woecmk@inags | i quid near the nozzle due to natmrmez005/012273
evaporation of the recording 5 liquid as the ink. The
suction cap nenber is provided for attracting and

di scharging the recording |igéird with high viscosity
fromthe no%ﬁleernoig%%réuféﬂaqﬂlﬁapcﬁ? %%EWS k{:ﬁ:o%agd to

to concurrently serve as the nnlsture retai ning cap

TeRbEE cncTi M o bhade,dis REBH T dediLar PINBLORL

renmovi ng t recor ng to

f I | e i d_ .
I T D g R I s

of. the recording,liquid mhl h_does not t.ri bute

RS o or%%?ﬁuc?n%. S Sl gae%oraééLﬁélr% PN PReSEpa
nmber . proyi ded for pse |

T AL o SPF cttlvor 18 ot o a7 b o by o s

which i s, ) n el astic nenber, and contacts the

n6s 7 FaciSinsr 38@ "g‘fsc%ﬁﬁ‘él‘?%é:&fed?fﬁﬁo , 1iggid with high

recess-form ng nmenber in which the recess for

r SeEFF Hy tfﬁ@mr%ft@opa?ﬁb% | qUPdSRFH Al THHiRc Rey be used
nozzl e on the nozzle surface is fornmed. 20 Japanese

Pﬁ?eﬁ@n9W¥reBE@B?3§WEI@%ﬂWﬁﬁe@oésE%ﬁ?WﬁgﬁBé@lnq(ﬁapamember
conventional ink-jet printing device. This cap nenber
i RBPuUdRen Réafe rist PEPHpEed Har Vipinsboéfyardgieraetng the
toward the ink outlet, and the second sl ope that
exeentdiny diehe adhesing dlcopbeamerils stebptey | Abei dice
toward the ink outlet, so that 25 the remaining ink
néaschdmme mecepitdde mayudsel wbhdo s foWi2Q061NR0E153mrging
PCT/ JP2005/ 012273
in which a droplet of the recording liguid which does not
contribute to the image formation is discharged.

Generally, the cap member provided for use in the
maintenance/recoﬁery device includes a contact member which is
made of an elastic member and contacts the nozzle surface of
the recording head, and a recess-forming member in which the
recess for receiving the recording liquid attracted from the
nozzle on the nozzle surface is formed.

Japanese Patent No. 3106783 discloses a cap member
for a conventional ink-jet printing device. This cap memberxr
includes the first slope that is loosely inclined toward the
ink outlet, and the second slope that extends from the first

slope and is steeply inclined toward the ink outlet, so that

the remaining ink near the ink outlet may be reduced.
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-3 Japanese Lai d- Open Patent Application No. 2001-
071514 di scl oses a cap nenber for a conventiona

ink-jet printing device in which the tapered space
waniosofissh 1s  continuously reduced toward teeg/sprs/o12273
outlet is fornmed, and the 5 ink holding neans is

di sposed in the pipe passage connecting the ink
suction port to the negative~pressure generating

means.  ThegiBkndda hggdhﬁﬂg{%gtéﬁégggﬁﬁEétiéh No. 2001~

di scharged, and the noisture insi

(S BTCGEL IS DS il Ptﬁfﬁ%ﬁéﬁolgo%ggwt
Féﬂ@ﬁl 4By £AP 1'?1‘3(}9%11 ggyvc?nt ggggﬁ':, 'egfhgg%njtsis

printin evice 1n ic rep
a ' t he i de su f nmber. for
i E%F%J%glegg\]i\%tm{mcre épgel encgz TH1 g ﬁnsﬁ% rpgd, and the

.ﬁgg}g%Qto facilitatin the,15_ink suction of the cap
DIy F Bttt h g5t PR e Sadhet ihgPE P‘i‘fi?é‘géaﬁo?‘?*%qt&élg
sg%faggb ganese Lai d- Open Patent Application No.

2003-1 SO RIGséS 4Dt aPeFRTEr PFoS U S gRVRFRY iggameans .
i nk-j printing device, the cap nenber being

c??rh%r%%an ofh§ @Peradt FrRacsy Pashl 1 ¢linehwrgece ovadi e

the nozzle surface, and the rigid nenmber formng the
s@%%al@pa%%l%rtﬁle TP SElprnbRbetaised diitécthd ik in the
raising the air-tightness. Either or both of the
ePH3t il¢55@@®4 ng nenber and the rigid nenber are forned
froma water repellent material with the contact
angl e to t héapaese2babéitiprobateyr épplbrainmneNoWB~-238915
2006/ 001535 PCT/ JP2005/ 012273
discloses a cap member for a conventional ink-jet printing
device in which the water repellent agent is applied to the
inside surface of the cap member for increased water
repellence. This cap member is directed to facilitating the
ink suction of the cap member by reducing the ink adhering to
the cap inside surface.
Japanese Laid-Open Patent Application No. 2003~
0601839 discloses a cap member for a conventional ink-jet
printing device, the cap member being comprised of the elastic
sealing member covering the nozzle surface, and the rigid
member forming the sealed space part. This cap member is
directed to raising the air-tightness. Either or both of the
elastic sealing member and the rigid member are formed from a

water repellent material with the contact angle to the ink

being 90 degrees or more.
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-4 For the purposes of obtaining good coloring nature
and high reliability, the dye ink is initially used as
the coloring agent of the ink in the ink-jet
w@emnhdiing device as the inmage fornm ng devi eeT/aPmos/012273
recent years, however, in order 5 to give |ight

resi stance and water resistance to a recorded inmage,
there is the major trend in WhTch the pigment ink

whi ch cont aj,pi fig %usgegggﬂof éH@éh&%%gCQBSE”Edﬂo%QKg ﬁé%ure
used i ncreasi ngly reover, there s also the trend

i, ggl . ?ﬁ%ﬁ@;}ggﬁé fyq Y {;@%g %J_;ﬁai@ sedqf or fhe

purpos

8§&§l¢§ a%n?g &H1E%Qd1££ %F@Lérghﬁ %t Péégééf%%kggvfg% as

i mage o paper after the dirschar

cB8t e ratedbeBfERt: il 1Py 3BeRroirgess: by omees
et slgﬁﬁs' t#%%ﬁ%%'e%sf FEEEE FRRePUPRY e%ﬁ%gé%ﬁsd

st en s n ot ch s 8 el 8

10 degrees C, ,and may have a V|SCOS|t¥pof about 5 cp

FO%?ald“é@’ﬂeésP@m% AE%@? disn§a¥ern kéaskpetd Msfs of
the inventors of the present invention; when such
hi-gBrsAsieddity ink is attracted to the conventional
cap menber, it is difficult to stably discharge the
ink with th¥oEeRiREnt CBRRE icaplaenter tysed.in whithh dase
of the cap nenber of Japanese Patent No. 25 3106783,
t Mésearigivncigtiankinfe as Idﬂ?eﬁnﬁotnhﬂeepunﬁgﬁﬂﬁeQﬁeMthnﬂ the
WO 2006/ 001535 PCT/ JP2005/ 012273

flexibility of ink prescription high and preventing the

blotting of an image on a plain paper after the discharged ink
reaches the plain paper.

In the case of the above-mentioned pigment ink with
high viscosity, the ink wviscosity greatly changes with
temperature. Although some difference arises according to the

ink prescription, the ink which has a viscosity of 8§ cp at 22

degrees C may have a viscosity exceeding 15 cp at 10 degrees C,

and may have a viscosity of about 5 cp at 32 degrees C.
According to the experiments of the inventors of
the present inveniion, when such high-viscosity ink is

attracted to the conventiocnal cap member, it is difficult to

stably discharge the ink with the conventional cap member used.

In the case of the cap member of Japanese Patent No.

3106783, the remaining ink near the ink outlet may be reduced.
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-5 However, when the pignment ink, especially the
pignent ink wwth a high viscosity of 5 cp or nore, is
used, there is the problemin that the dischargi ng of
wneoos/mksisecones i nadequate. Al so, in the casetabbdie2273
cap nmenber of Japanese 5 Laid-Qpen Patent Application
No. 2001-071514, there is the_ problemin that the

di scharging of the ink beconﬁg_inadequate when t he

PhgHBr I msene&@e@u@xhéﬁc tih&, Pk gp@Nta 11 RKEME T gheRt Othk with
viscosity of 5 cp or nore, is used. In the case of the

capnimhesceli JaRENesEs Ll dnten s 1cRat &Mre is the
Application No. 6-238915, the suction of the ink is

fg%ﬂ)iénatlﬁdtmt el S@gaéﬁagfgahﬁe&@t@{e lﬁg%é%% QIféacEé?ﬁate

cap inside. However, when t pigment ink wth

viscosity Of g, ‘2‘@ 9152 gE?J%esZeS%gdtﬂe Noz! dﬁ‘éﬁlﬁ&?fbsfk%ﬁp%es‘éo

m\/ m or | ess at 'S us

t . hi t :
wit S8 T Py prR LR 1R B0, AR SN ble! Werg i e
| Sgenhl e bt he dlSehAtoLpa o 410G LS R0l guate
TR R A R Eﬁg%n%r‘f%f’%\ﬁ Hakh o dioh
|nt ormed by 20 nDIdlqg is difficult to
éb t%‘q%Qﬁé??ﬁﬁtlﬁg%ﬁ? unlforn1y to the

recess i nside the recess-form ng nenber in which the
cont act nenbBrthss CaEevRldde ﬁaPtmﬁéfﬁ%r ef Japangse chaid-Open
of the cap_menber of Japanese Lai d-Qpen Patent .
ABpFe e tPBALSR:1op0B3: O ESET15: tthes sugbien il fhadinkhdes,
when the pignment ink with the VISCOSIt{ of 5 WO

26861 bdEs88 IPCTNFPeaD5I0 the7Bater repellence of the cap

inside. However, when the pigment ink with a viscosity of 5
cp or more and a surface tension of 40 mN/m or less at 25
degrees C is used, the ink wettability is extremely high even
if the water-repellent finish is given. For this reason, it
is confirmed that the discharging of the ink is not enough.

Moreover, when the contact member which contacts
the nozzle surface, and the recess-forming member in which
this contact member is provided are integrally formed by
molding, it is difficult to apply the water repellent agent
uniformly to the recess inside the recess-—-forming member in
which the contact member is provided.

Furthermore, in the case of the cap member of
.Japanese Laid-Cpen Patent Application No. 2003-00183%, it is

confirmed that, when the pigment ink with the viscosity of 5
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-6 cp or nore and the surface tension of 40 miN/ m or
less at 25 degrees Cis used, it is difficult to form
either or both of the elastic sealing nmenber and the
wo giodonmeisber froma water repellent materi @acTnapionstners
contact angle to the ink being 90 5 degrees or nore.

DI SCLOSURE OF THE | NVENTI ON An obj ect of the present

invention is to provide an |ﬁproved

e N L NRICCLHGCOVL Y- BRYE GRksPPn dof 4aUId/Hlischatge,d 05
device in which the above-nentioned problens are

,elag?fé@g edis Anaihar obj&ctriehit e RLeRetHAVEREO, of
is to provide a maintenance/recovery device for a
| Lo &h dicsehar gl g mdRVL LN BT S UNEMRLe ey o & water
repell ence of a cap nenber 1s 1ncreased wth sinple
c I {00 . the . dj r.gi ract.eri stic_of
R T e Pk or xR B9 Thk8lng 00
iggégggg%r Qrgrder to achi eve the above-nenti oned
objects, “the present invention provides a
mai nt enance/ recovery device for a liquid discharge
devi ce, the mai ntenance/ recovery device 20 conpri sing:
a_cap dgnoe CQ -r%‘o a_surface of a nozzle of a

oIt s Fhg HERtt he |iquid di schargi ng head
di scharging _a droplet of a recording liquid fromthe,
nozzle; a fBsPPI%H °EoMadrereiberVERbYPHed tA PHevide an
cap nenber to cone in contact wth the surface of the
néBRTredy Mz SRERNANCE! FEFRILY REWHE THrovi Hidvgdi AlsHmrge
cap nenber to forma recess for WO 2006/ 001535
PESYVirE do5rhigy the above-mentioned problems are eliminated.

a¥fa -
< O g—reat

Another obiject of the present invention is to
provide a maintenance/recovery device for a liguid discharging
device in which the water repellence of a cap member is
increased with simple composition and the discharging
characteristic of the recording liguid with high viscosity is
increased.

In order to achieve the above-mentioned objects,
the present invention provides a maintenance/recovery device
for a liquid discharge device, the maintenance/recovery device
coﬁprising: a cap member covering a surface of a nozzle of a
liquid discharging head, the liquid discharging head
discharging a droplet of a recording liquid from the nozzle; a
resilient contact member provided in the cap member to come in
contact with the surface of the nozzle; a recess-forming

member providing in the cap member to form a recess for
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receiving the recording liquid attracted fromthe
nozzl e, wherein the contact nenber and the
recess-form ng nmenber are integrally formed by

wo kalising53x he recess-form ng nenber is nade mfri@2nesin3

material containing a water repellent agent, 5 and the
recess-formng nenber is provided to have at |east two
sl opes being inclined toward~-dii outlet at a bottom of

t hRcek 8GOS Thel ke&&dahgf el&ed thatathey abexernenid,oned
mai nt enance/ recovery device is configured so that a

CQRkeBin Ofhe LBntdS WRLBEr ra@{aelch@nfe@&%ntfomnjbﬁg%gﬁsé&nam

mat eri al which forns the recess-form ng nenber does

not, exceed, 20, weh ght BERGENt the! bedSielalLedtRAL s
h g e

the above-nenti on mal nt'enance/ recovery device IS

ﬁe%%%%g&'f ef 1391, g@&d:ew&ﬁgyé&aet%iniﬁém% etk CFe QG D,

'S provi corners € curved.
It is.preferred.th th hove- nenti on
e SR RcovaRy sl iE S BERHRNEn nars pt et evo
sumof an. inclination angl|e of e sl opes of th

" STe8ee A e grreiey Topeth Soprb i 2t BupYS® dathe
contact angle between the slopes 20 and the recording

| i"§GFd®is 70 degrees or nmore. In this case, it is
preferred that ,the sumof the inclination angle and

the contactttahgIRF&LETERd ddite 8 RPHGEERF IS der t o
achi eve the above-nentioned objects, the present

| HPEAEFRAN Y GOF A YaReT HeRye S 6PRT HItgel Peetlpsf a content of
conprising a liquid discharge head provided as a

r 6&r dRFRYE MerebbBr0ees3s PCTHhePRes) gr2eyial which forms

the recess~forming member does not exceed 10 weight percent.

It is preferred that the above-mentioned
maintenance/recovery device is configured so that the recess
of the recess-forming member is provided with corners which
are curved.

It is preferred that the abovefmentioned
maintenance/recovery device is configured so that a sum of an
inclination angle of the slopes of the recess-—forming member
to a horizontal surface and a contact angle between the slopes
and the recording liguid is 70 degrees or more. In this case,
it is preferred that the sum of the inclination angle and the
contact angle is 80 degrees or more.

In order to achieve the above-mentioned objects,
the present invention provides an image forming device

comprising a ligquid discharge head provided as a recording

kS
i
i
:
:
%
i
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head whi ch discharges a droplet of a recording liquid
froma nozzle; and a mai ntenance/ recovery device
provided to maintain and recover performance of the
woé aiskmoisisschar ge head, the mai ntenance/ r ec@c¢ey00s/012273
devi ce conprising: a cap nenber covering 5 a surface

of the nozzle of the Iiquid discharging head; a
resilient contact menber provided in the cap nenber to

CONEY lwﬂ off Ot AEL ng@n%hatdl% suLface %cﬁ nwzég@ld afrom a

YECESS orm ng VI di ng In the cap menb to
PR T et S R S50 R o

d th [
f?ﬁ %C§9e$éﬁ%%fég’ ? e é%'”h”gligyT%e&lé%ﬁ% nE%&ﬁzath%

€ recess rmn
aresm%/naterla ont ai ni.n avvater I‘%DGH

o -

a@?ﬁﬂtenaﬁﬁ O PEE TS O eRler 2 i € prOV|%ﬁquyerlng
have at ast_.two iop % cILn d toward a

oot T agE G Ot BAForS it ths | dpuds Pt ctethea

t hat the above-nentioned |nag formng device is ,

cHRTHIGERE dCYY- AR eHhRE REOSEAPhgT iCoGi PP E@HP%F N gome in

wat er, a pigment of 6 me&gét percent or nore,

PEPHRSTE BoPpORENFUTEREE PTNEPBIDYALEDI & TIGERT éormlng

sol vent, and 20 the recording liquid has a surface

{ mermieon PEPVUBLNENA M Bhe | @y megpen B od dgERes TECaRY HRIs a

viscosity that is above 5 cp and below 20 cp at 25
degesiod ng. tie cmedicAgnyg ol idué dnal tiasfigd crame fogengzzle,
device of the present invention, the contact nenber
anbetdie tbeesmitbotniagberBnietiveregrest fumgnal hymber are

formed by nol ding, the recess-form ng WO 2006/ 001535
PCT{aR200%/ PA2RA3by-Bolding, the recess-forming member is
made of a resin material containing a water repellent agent,
and the recess-forming member is provided to have at least two
slopes being inclined toward an outlet at a bottom of the
recess.

It is preferred that the above-mentioned image
forming device is configured so that the recording liquid
contains a water, a pigment of 6 weight percent or more, a
polymer component, and a water-soluble organic solvent, and
the recording liiquid has a surface tension of 40 mN/m or less
at 25 degrees C and has a viscosity that is above 5 cp and
below 20 cp at 25 degrees C.

According to the maintenance/recovery device of the

present invention, the contact member and the recess-forming

member are integrally formed by molding, the recess-forming
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menber is made of a resin material containing a water
repel l ent agent, and the recess-form ng nenber is
provided to have at |east two sl opes being inclined
wowawdoass outl et at a bottom of the recess.pdaomp2ahnR273
reason, it is possible to 5 increase the water

repell ence of the cap nenber with sinple conposition.
The recording liquid attractéd-into the cap nenber is

t hansas tilethali® dhe shopemtrihe dRGaIsiANth easSkLY
led to the ink outlet. Even when the recording liquid

WibBe B et 86054 1 Varlef =B ! - f, :
tengﬁiaonenof go "N m or elgﬁ%ggn?(gﬁbl?g’gmiéﬁﬁ%eﬁlc?aa}r%jded ke

L . ) or : used
hé@%a&gae@gw & dibpks &%g'f Q%ﬁllr%d %@&5@@%@‘1 ;sgg%%t at a

di scharging characteristic e recording

}"‘RB&&&% LhECosId SOce e, g FLB"{@ g%dsl%gé'%&eto"f

e present I nventi on conpri ses I qul ar ge

Egﬁgfégé@”t% dw¥%§£1re%%lféﬁ%eaggvgﬁég%%%gggﬁﬁégtw}tpo?}ﬁgﬂ$

nt enance/ recovery-device, I't i

I mage w.t.h_hi quality. even when the recordin

| Parer iR  a L aBspriot BT G et g Thar e
tensjon of 40 mMymor less is used in the liquid .
APSBRET g& FEABMSGo6 her HBoPLeRSs Seahfr Erosigand easily
advant ages of the present invention wll be apparent

f r-6%h E%%hﬁomsvﬁ%@aet e vheresidly peFBRIMe A LAEAI Hgh 2
I n conjunction with the acconpanying draw ngs. 25

BRI EFOPRSCRE PT| TN SOFTHE SDRAW RaEFaRe 28005340 mi/m or

PCT/ JP2005/ 012273 -10 FIG 1 is a perspective diagram
shB#F np iged in the liguid discharge device, it is possible to

increase the discharging characteristic of the recording
liquid with high viscosity.

Since the image forming device of the present
invention comprises the liguid discharge head provided with
the above-mentioned maintenance/recovery device, it is
possible to form an image with high guality even when the
recording liguid with a viscosity of 5 cp or more and a
surface tension of 40 mN/m or less is used in the liquid
discharge head.

" Other objects, features and advantages of the
present invention will be apparent from the following detailed
description when reading in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
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conposition of an image form ng device to which an
enbodi nent of the nai ntenance/recovery device for the
liquid discharge device according to the invention is

wpploceds3ss FIG 2 is a cross-sectional viewXKiToweango12273

the conposition of the nechanismpart in the inmage
formng device of FIG 1. FI 3 is a plan view
showi ng the conposition of The nechanismpart of FIG

2. 10 FIG 416s @ iRl anpyiowshow ddhe seepasi then of
a sub-system containing the maintenance/recovery

deyuinsss afichner d\MeBLE OfbrihG dévice & oUkRONAMY ehbodiment
expl aining the outline conposition of the sub-system

obrH G nﬁln%énfrlc@/ r@cb@erya divagL am,shaw Doy lihe gllschahrge

ri ght-hand side surface of the sub-system of

FhGri Lo %&:Qiﬁ@&%ﬂkﬁ@%&gﬁgﬁ Jgé da?pﬂ%&ace of a cap

hol di ng/lifti1ng nmechanis |agran1shOMAng

the front Sg;[fé %gl%f 8Po§41%e%%9?r'?aﬁ d;ng/ £t‘1c§J gthe

mechani sm i's“a Cr0SS- sectional view sh
rivim i el
Nf%% g%R%CA WO 2006/001535 PCT/JP2005/012273 BEST

RRYI NG OUT THE | NVENTI ON

FIG. 3 is a plan view showing the composition of
the mechanism part of FIG. 2.

FIG. 4 is a plan view showing the composition of a
sub-system containing the maintenance/recovery device of the
invention.

FiG. 5 is a diagram for explaining the outline
composition of the sub-system of FIG. 4.

FIG. 6 is a diagram showing the right-hand side
surface of the sub-system of FIG. 4.

FIG. 7 is a diagram showing the side surface of a
cap holding/lifting mechanism.

FIG. 8 is a diagram showing the front surface of
the cap holding/lifting mechanism.

FIG. 9 is a cross—sectional view showing the
gomposition cf a cap member.

FIG. 10 is a diagram for explaining the composition

of the cap member of FIG. 9.

¥
i
2




A description will now be given of the preferred

enbodi nents of the invention with reference to the
acconmpanying drawings. 5 FIG 1 shows the conposition
Voo 2mm0diEge form ng device to which an enbddirgewns/ n273
t he mai nt enance/recovery device for the liquid

di scharge devi ce according t%]the invention is
applied. FIG 1 is a perspeéiJVé view of the inmage

f ergr ngpdeyor ecAMRYCRG icuseer frwanitibg front side of
the 10 image tormng device. As shown in FIG 1, the

i mage form Ag4&RWiee ok ORI 5685 B iBANDHAdY dretdired
sheet feeding tray 2 which is attached to the nain

bod¥odi Ol s SHPRING ABvENS neGOERI NG -SBREL .to @Rd the
paper output tray 3 which is attached to the main body

13cdod @y hocking niie recording sheet on which an

image 1s” printed (1nage formation). The inage formng

mge e | i ). _ |
% portion 6 ab ona GRA" B The FPoct Fhcd £ D e BRe AT
bady. h tri oadi tion_ 6 hej 20
S R R Y S N e

t . f 5. ,.The i f. ' devi h th
T e I e SN
di spl ay d i ndicat ich is di ed on th
e S o GG g8 * ReTaPRCL g PhsK & s
The cartridge | oadi n fortion 6 contains the main WO
26IDFPEBS @(ﬁe}‘f}ﬁgo%? P3978%n fFOPRE HEORk Side of the

cartridges) 10 which are the liquid storing tanks
10 image forming device.

As shown in FIG. 1, the image forming device
comprises the main body 1, the sheet feeding tray 2 which is
attached to the main body 1 for supplying the recording sheet,
and the paper cutput tray 3 which is attached to the main body

15 1 for stocking the recording sheet on which an image is
printed (image formation).

The image forming device further comprises the
cartridge leading portion & at one end of the front face 4 of
the main body 1, the cartridge loading portion 6 being

20 projected from the front face 4 and formed 1owe; than the
upper surface 5. The image forming device has the operation

panel 7, including operation keys, a display and indicators,

which is disposed on the upper surface of the cartridge
loading portion 6.

25 The cartridge loading poriion 6 contains the main
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as a liquid replenishing neans, and the main tanks 10
are exchangeable. The cartridge | oading portion 6 is
equi pped with the front cover 8 which can be opened
wodoshased. 5 Next, the mechani sm part of theETrageo12273
formng device of the present enbodinment will be
explained wwth reference to FIG 2 and FIG 3. FIG 2
shows the conposition of thél%%chanisn1part, and FI G

3 tshews (ide Akt RCiRa)) parinoh a&@etr@qfigﬁ&é%ﬂ&%g 1bhxs
The right and left side plates 21A and 21B formthe

frame 24a,Hheegibdenkad RdadNdahlenst ani32 a8 glaeare

gui de nenbers which are arranged across the si

e
ple@fcﬁ&q&é‘ﬁvl%nd %@_ca&@ri@@é ltoggéﬁ@rggdﬁggn3§ ié eglr%%"ﬁ%%%

slidably 1'n the main scanni ng ITection. The c

3318 PRY %h& Lhg digr gt i,on. (the Jéergl%ie ngcgi;b%iegge

direction) i cated by the arrow in

s cqut pped W Eh e BPheki T FoGF SF e drage Hete aa
TR S8 B! Lol ek heediel 2o iy

MOt R RP S BanAT Ry 2 GPRobiron- TRES pliuFPhey L chBzatEsion
of the recorqug heads 34 _are_disposed in the

di%e PP FIPRPEFE RGN g2 A Wai A SeAfhithg PEiEER! oRart of

and the ink drop discharging direction is directed

dREWER 25O TRE -ecor di ng heads 34 incl ude the

recordi ng head WO 2006/ 001535 PCT/JP2003/ 012273 -13

34y whi ch diT§§hJé¥‘§55 agd ddpl etdefriafiasowipygnd #RE £oem the
frame 21. The guide rod 31 and the stay 32 are the guide
members which are arranged across the side plates 21A and 21B
so that the carriage 33 is held slidably in the main scanning
direction. The carriage 33 is moved in the direction (the
main scanning direction) indicated by the arrow in FIG. 3 by
the main-scanning motor (not illustrated).

The carriage 33 is equipped with the plurality of
recording heads 34 which are the plurality of ink jet heads
for discharging the droplet (ink drop) of the recording liquid,
and arranged along the line parallel to the main scanning
direction. The plurality of nozzles of the recording heads 34
are disposed in the direction intersecting the main scanning
direction, and the ink drop discharging direction is directed

downwazrd.

The recording heads 34 include the recording head




10

15

20

25

recordi ng head 34m whi ch di scharges a dropl et of
magenta (M ink, the recording head 34c which

di scharges a droplet of cyan (C ink, and the
wecawdéing head 34b which di scharges a dr opl etCTBPUNS/012273
bl ack (Bk) ink. Wen the recording head 34 is referred
to, the ink color of the regg%glng head is

di sregarded. The conposition the recording heads is
nglly #gshr Hetethrgest Ai srayedbrepdliokhey s e6ad, ding

heads may also be constituted by one or the plurality
Ol ctS&BMYI RBadendds waash él%dﬂawl;@g PR oPlet R Eah@éra{a t o)
of nozzles fromwhich the drople of one or the

Pk HE alﬂﬂevrgéomrgr nbRYS34S il SE N Q8drode |d'rgﬂigt of cyan
di schar gi ng heads whi ch constitute the  recording

Pg?? dlrt?k4 HRY &l{lac'r%@&érop tﬂ%%defa‘ %ﬁﬁ”&{dsaéﬂe& egez?gfmplet

i's¢hargi ng th e recor I qui

19falc]c5 (bRE ﬂ@zoﬁ%&‘ft{}{eh g@?% ngie%“é: i8> Feferred to,

pl ezoe ECtrI C el enen ors

Usg. e, phase chande buold.ul .1 mubotLing usi ng

ctro theFhel” conversion el eRent’s
exothern1c sistors,, the trostatic ctuator usi ng
The el oot r BT AHTBORSFLET Tndnt hercasas iRy T8 13
actuator ysing.20 the netal phase chan
¢ SRperRs t‘agﬁﬁé ST R afe §§0858+1F%§“3?H@ may also

sub-tanks 35y and 35k of the respective
oBF oF SRR o @uﬁaﬁy%gt%@lw%sfdPﬁgrqzqo&&eagol?eaéfa% gach
color ink to the correspondi ng one of the recording

hB&HB AN @E et PHEFJLLMh&F Bpez i Franrigsh; §h@zsﬂrop1et

referred to, the ink color of the sub-tank is
dps r@‘ganoaeahe W uzedstp s 3B pCTigE 0g5¢pacherged. 14 The

recording liquid fromthe ink cartridge 10 of
The liquid discharging heads which constitute the

recoxding heads 34 may include, as the energy generating means
for discharging the droplet of the recording ligquid, any cof
the piezoelectric actuators which use piezoelectric elements,
the thermal actuators whic£ use the phase change by ligquid
film boiling using electro thermal conversion elements, such
as exothermic resistors, the electrostatic actuator using the
electrostatic force, and the shape memory alloy actuator using
the metal phase change by a temperature change.

The carriage 33 carries the sub-tanks 35y, 35m, 35c,
and 35k of the respective color inks for supplying the
recording liquid of each coloxr ink to the corresponding one of
the recording heads 34, respectively. When the sub~tank 35 is

referred to, the ink color of the sub-tank is disregarded.
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each col or ink nentioned above is supplied to the
sub-tank 35 of each color via the recording liquid
supply tube 37. Wien the ink cartridges 10y, 10m
vocpeamd3slOk are referred to, the 5 respecticripe®bior273
i nks are distinguished. As showmn in FIG 3, the ink
cartridges 10 are accomodated in the cartridge

| oadi ng portion 6, and the Eh'bly punp unit 23 for
sendi ng t he Thecoech g nki Quind o Feshthe ihRKcgatikgdoes or
10 is arranged in the cartridge |oading portion 10 6.
TRacheedrdh Ngkl et idnstpPbotrd WBesdhifilkamd hend Rkp-tank 35
cartridge | oading portion 6 to the sub-tank 35 is

fioredagh ddisr VIEGHH$E§éééﬁaﬂﬁ%rﬁk&ﬁh&‘%u ey bagle Bhat &pnen
21C by the nmain body side hol der 25. e back plate

2%ﬁe09ﬂ§tdéﬁﬁE§§gé§“ﬂby°fl&@e]%é féﬁﬁnio%larg- ferred to, the
intermediate portion of the recording | I qui supply

L 908pade 4 UL R ! X0 B gsu{%e 19 rib 26 on the

carriage 3 e ot et feedlng part

for supplyl g Cc ef 4 the
sheet st ac:kl”p%gsﬂ%‘g’l i ?E(?t hr% %gge thar?rh go% Phare
ng. tre es the sen1 Lrcul ar _feed

o PR gt ahit e Sauh St issﬁ% BsEbE g 200 T
feed oIIer t§%§ feed rolle and .t he separatln%
pSHCRYY She T dondPh: TYISHRPH Ory Bh e SHag: Ergt the
the recordin eets 42 fromthe sheet stacking part
4inkz%a%*ﬁéd§§§af%ﬁsnarﬁw%1Pstf&€ad?@rafrl@% Lpg gportion
with a | arge WO 2006/ 001535 PCT/JP2005/012273 15
c8efficient of friction, and this separating pad 44 is

The recording liquid supply tube 37 from the ink
cartridge loading portion 6 to the sub-tank 35 is fixed at its
intermediate portion to the back plate 21C by the main body
side holder 25. The back plate 21C coﬁstitutes part of the
frame 21. The intermediate portion of the recording liquid
supply tube 37 is further fixed by the fixing rib 26 on the
carriage 33.

Cn the other hand, the sheet feeding part for
supplying the recording sheet 42 loaded on the sheet stacking
part (the base plate) 41 of the sheet feeding tray 2 includes
the semicircular feed roller 43 and the separating pad 44
opposing to the feed roller 43. The feed roller 43 and the
separating pad 44 serve to separately supply every one sheet
of the recording sheets 42 from the sheet stacking part 41.

The separating pad 44 is made of the material with a large
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resiliently pressed on the surface of the feed roller
43. The transport part for conveying the recording
sheet 42 fed fromthe paper feeding part under the
wower/opast 5 surface of the recordi ng head BA&/ip2005/012273
includes the following elenents: the transport belt

51 for conveying the recordin? sheet 42 through

el ectrostatic adsorption; theltounter roller 52 for

Pressknd drite of ecordiing, sheet 142 §§§Hrattﬂhg%t4aelgu' de

45 from the paper feeding part agai nst the transport

belt i plenthQ FP@sé‘éEﬁ\bﬁyé‘H& & guLde (g?f;' dHar £Changing t li‘ﬁ

transport path the recording eet 42 sent Iint

R I 3 L R

degrees so t e reco ng sheet ace on
t a 1 d ? e Rres um
ro Igﬁfe& %%\%ﬁl %%Ih ;th%nga%%zeg %%lg ﬂp ranspor ebef“t"’e%fart
sur t he hol din f N%
tﬁgﬁ%‘%%% tojfﬁia:?% Tra0n0 e neheRlies o gfvoiﬁ@gﬁnaz
| udes t chargin roﬁger 5? which is a __char
IR BRar GO ERRE Rrtnadofet b%%vegin%m%@g
nsg elt 51 _is an endless belt, and this
€ %A&Sﬁau%t%@ﬁr%@%@@%m@wm Fles %’Pﬁéﬁﬁ FHeer
tension roller 58. The transport belt 51 is
cORsEPE RTEG580T thhar TRECTHERS §H°/F ctihdenh tiHeoussl the guide
conveyance direction of FIG 3. The charging roller 56
cdnt 8Bt thRePIRAT {68J6RY tiet epalsPolheperangprighelt 51;
this roller is arranged so that it may 25 be rotated
t 6hEOFIRYERES rBtigel 6A BT tdhengiathsper trdegnoripayipof the
2006/ 001535 PCT/ JP2005/ 012273 -16 The pressure which
i Feesedirgd sbact HE Iseth Bnddicofendrmnldyapgiprnpdicular upward
direction by about 920 degrees so that the recording sheet 42
is placed on the transport belt 51; and the edge pressurizing
roller 55 which is energized to the transport belt 51 surface
by the holding member 54.
Moreover, the transport part for conveying the
recording sheet 42 includes the charging roller 56 which is a
charging means for charging the transport belt 51 surface.
The transport belt 51 is an endless belt, and this
belt is wound between the conveyance roller 57 and the tension
roller 58. The transport belt 51 is constituted so that it
may go around in the belt conveyance direction of FIG. 3.
The charging roller 56 contacts the surface of the

trangport belt 51, and this roller is arranged so that it may

be rotated to follow the rotation of the transport belt 51.
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roller 56 shaft about 2.5 N. In the back of the
transport belt 51, the guide nenber 61 is arranged at
the position corresponding to the 5 printing area
weneroendlR®s printing i s performed on the recorrditrig2o0s/612273
sheet by the recording head 54. The upper surface has
projected this guide nenber 61 to the recordi ng head

34 surface rather than the'?%ﬁgent of two rollers

(eaBVEYARGRe #IRldEn sSdxanthbd eAsStId Joohl 8AdS&t WhECharging
support the transport 10 belt 51. Thereby, the

transpords hehér Shdue pushed up and guided in the
printing area on the upper surface of guide nenber

61, highly pregisedhatpess iks.ARbdabaed. s1Thegheet e
ej ection part for outputting the recording sheet 42

r by _t r di 34 ] 5t
R R i
eparatin [.ec i ng. t.42 fr e tran .

b EPEREYd e (hd2C 308 B AN S Thod Gy Ry PEraing

73: a th aper_..output _ tr.a which is ovi ded
(aeet ok el PESHrind Peka 'Y Il kly iR PR

area,. between.the deliver roller 72 and the
CBFPURT, B 6 S BOTHEE TobP Ui SECOTTRE P39 hade
to sgme extent high in order to_increase the uantit
wEPERR e rahaett FREn RS aBE B BUEBLL T alFos Ve RS
back part of the main body 1 is provided with the
déabler si'deads E%Tbﬁlﬁ’@‘ tattemBPed e‘t’@cﬂ?aﬁ@?"%i@ed 6Gpneport
25 sided feeding unit 81 receives the recordi ng sheet

42elbt Urne@PAZ00 6160 15TSIPCH BP0 §3/ b1 2pyshed v #yd

the opposite direction rotation of the transport belt
Sguided in the printing area on the upper surface of guide

member 61, highly precise flatness is maintained.

The sheet ejection part for outputting the
recording sheet 42 recorded by the recording head 34 includes
the following elements: the separation nail 71 for separating
the recording sheet 42 from the transport belt 51; the
delivery roller 72; the delivery roller 73; and the paper
output tray 3 which is provided under the delivery roller 72.

The height from the area between the delivery
roller 72 and the delivery roller 73 to the paper output tray
3 is made to some extent high in order to increase the
quantity which can be stacked on the paper output tray 3.

The back part of the main body 1 is provided with
the double-sided feeding unit 81 detachably. This double-~

sided feeding unit B1 receives the recording sheet 42 returned
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reverses the recordi ng sheet 42, and feeds the

reversed recording sheet 42 to the area between the
counter roller 52 and the transport belt 51. The
wanueloofseeed part 82 is formed 5 in the upperPCaurb@meer2273
of the doubl e-sided feeding unit 81. As shown in FIG

3, the mai ntenance/recovery device (the sub-systemn

91 of the liquid discharge déVvice of the present

i pyertd %ﬁbgi@é r3RGed: bl ARG NN -J¥ ithk E‘Ear?géﬁ%tof)eﬂp%l,
side of the scanning direction of carriage 33, so that

thesdQst ate %c&l&%n@ogt@g% Qb, recording fiead 34, L5y

mai nt ai ned and recovered. The sub-system 91 is

i . : . 'S
PL-oy ded Whbot he LESPECILNE pCAR &@sréo&?t%& ggner 52

cover -each nozz the recor

h S,.,34 P=92 is_r rred to, the.ink 1
cgﬁ%rﬂ% t{%ﬂ%@g%hﬁgﬁge?ﬁis Féﬁ%ﬁ%ﬁd%ﬁ?g %ﬁ%gg-%ﬁs‘BﬂFd
91 i rovided wth wiper hlade 93 . for carrying, o
B i SRR R P HPHen B8 S it B STl BT el
provided with the idle_discharge receptacle, 94 which
recei ves thésd?QﬂﬂneﬂnWﬁg% g%r£%#rWQﬁ?%?HF%F?ﬁﬁﬁgﬁg?ﬁ% device

ich 20 carries out discharge_of the droplet which
3@&%@ n%?b"ééiﬁF?IP)b Lot (e dearir i sspasse t%"dﬁc@cﬁgr*ﬁ@
the recording |iquid of hg%r‘ viscosity. The
sHBSSFEt RVOITIY pPoRTEREWSRI h ife PRPpRFintdrganepa gff one
for renmoving the recording liquid adhering to w per
2518 atfe t98 BEAVIHPEhdi FREGPEI Ohotaditagos s3barei sdabuthe
to the idle WD 2006/ 001535 PCT/ JP20( 15/ () 12273 -18-
dsg@tgﬂqfethgcggﬁg%§|@fgmgcording head 34 is maintained and

recovered.

The sub-system 91 is provided with the respective
cap members 922-92d which cover each nozzle surface of the
recording heads 34. When the cap 92 1s referred to, the ink
color of the cap member is disregarded.

The submsysteﬁ 91 is provided with wiper blade 93
for carrying out wiping of the nozzle surface. The sub-system
91 is provided with the idle discharge receptacle 94 which
receives the droplet when performing idle discharge which.
carries out discharge of the droplet which does not contribute
to record in order to discharge the recording liquid of high
viscosity.

The sub-system 91 is provided with the wiper
cleaner 95 for removing the recording liquid adhering to wiper

blade 83 by which integral molding is carried out to the idle
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The sub-system 91 is provided with the cleaner roller
96 which forces the w per blade 93 on the w per

cl eaner 95 surface at the tine of cleaning of the
wopaw/oilszzdde 93. 5 As shown in FIG 3, the i dica/isr2005/012273
di scharge receptacle 98 which receives the dropl et
when performng idle discharge which nakes the
non-printing area of the othe¥®side of the scanning

diye ' 33 breathe out the droplet
V\EF%EMJ%%S Qb GRIHI1209841 P

not- contribute to record in order to

di scharge th g %Qﬂ;%&ggghg%.l? Fk&%%ﬂé gggh%ﬂépgiééﬁér

durlng record is arrange I Schar

8?9&1:6“‘9'66 ﬁ?ch S ggl ’91?6 w bfa r ecor %n g eheaaejéAcgleaner

nozzle |ne rec on

thls |nk cordi dev ce, aration
fgédwgf P Bhery Guees €g%lesfu{1%e £ oo g &ﬁa@% #
is carried_out fromth eet feedi tra
recording &RedtoW1 §eﬁfb ’tﬁgegkéiﬁ'gﬁﬁ nge receptaCle
perpendlcular upper part is gU|ded by the guide 45
and PHdedenetVicerPendren ais pore R?éilff’msflg dfdet fescharge
counter roller 52, and the sheet is conveyed. 20 The

efEcHMaERE F%M”ﬁﬁl@ﬁé@ agoa et ghiedethdyy side of the

conveyance guide 53, is pushed by the transport belt
icﬁﬂﬂ%qged1§@EF¥Q@r@gsﬁﬁﬁﬁﬂﬁﬂg POl beaaths, cEnd-hehdrqatdt

of the recording sheet 42 is changed by about 90

debtdesicen nhle cotveharr o dierend iignordsr Al thsshajgee the

alternating voltage is inpressed so WO 2006/ 001, 135
PEFEIRE@Q5L 04227 L hilgh thiagtcoalpy udmongprrccanidia arrnged.

out put may repeat froma high

This idle discharge receptacle 88 is provided with
the opening 89 along the nozzle line direction of the
recording head 34.

In this ink-jet recording device, separation
feeding of every one sheet of the recording sheet 42 is
carried out from the sheet feeding tray 2. The recording
sheet 42 sent to the generally perpendicular upper part is
guided by the guide 45 and placed between the transport belt
51 and the counter roller 52, and the sheet is conveyed.

The edge of the recording sheet 42 is guided by the
conveyance guide 53, is pushed by the transport belt 51 by the
edge pressurizing roller 55, and the path of the recording
sheet 42 is changed by about 90 degrees.in the conveyance

direction.

At this time, alternating voltage is impressed so
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vol t age power supply by turns to the charging roller

56 by the control circuit which is not illustrated.

The transport belt 51 is charged in the direction 5

Wb 20@cseH- scanni ng which i s the circunfer ens®&/JP2005/012273
direction according to the voltage pattern charged
alternately in a belt-like pattern by the width
predeterm ned in plus and mnus. If the recording

sheat 421 bhepspented Phdsh8ut &@%POEE bel terBh a high
alternately charged, the transpd%t_be t 5% 10 mﬁl? w8
S%Kt§&@%w@rsél§§ﬁl@abgytﬁﬁ% ESC%Q'&%rgEﬁ&tr derabg by the
the recording sheet 42 will be conveyed in the
didb@eLdPi9E $H D ;352081 Mgk @%zﬁgﬁ £rence movement

of the transport belt 51. Ile the carriage 33 is
noved, the or di 34,1 s_dri a i {o..
the i mage s?g%afg%%@?ﬁgsg%H%%15§?é%%%ggﬁg %gggag%FeCtlon
| eehs ALk, dropbook he reeording sheel, A2.belng

st opped record one I'ing théeréon:

[ LS. d . f th di 42 af .th

r BEEPHTRY SHebks 45 abe ieen BYPogh CLFCHIRpGIY. “Wion

t di d si i ived or wh 20 th .
GBELETTOR SPURE™ /MiurER PPt RECUERETT R GAdPoR® (et minus.

recordi ng sheet. 42 reaches the record area is

recei ved, the ThRdSFAFAYDFErEEI tn diSs tERRPPEtted andthe

t he recording sheet 42 is ejected to the paper out put

t FEFREROMUPPAY ThepErmtHy CReesd) thearemiprerhtleelt 51
the 25 carriage 33 is noved to the sub-system 91

s Wit AcickaRdeeBpistg t Ve 200616 01835 dPaT/ FEEF0SL0 12RY The

-20 of the recording head 34 is carried out by the cap
mEfpperdigy, sheet 42 will be conveyed in the direction of sub-

scanning by circumference movement of the transport belt 51.

While the carriage 33 is moved, the recording head
34 is driven according to the image signal so that the
recording head 34 injects an ink drop to the recording sheet
42 being stopped to recofd one line thereon. The following
line is recorded for the recording sheet 42 after the
recording sheet 42 is conveyed by a given amount.

When the recordiﬁg end signal is received or when
the detection signal indicating that the rear end of the
recording sheet 42 reaches the record area is received, the
recording operation is completed and the recording sheet 42 is
ejected to the paper output tray 3.

During the printing (record) standby state, the

carriage 33 is moved to the sub-system 91 surface, and capping
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Thus, the poor discharge of the nozzle by ink dryness
is prevented by maintaining the nozzle in a wet
condition. In the state in which capping of the
wocowdiigs head 5 34 is carried out by the cep/arsnhen?3
92, the recording liquid is attracted fromthe nozzle
(nozzl e suction or head suction), so that the

recovery action is perfornedﬁgb“discharge t he

r geofih ngchtQiif Rbahbgh &viseestd ouli bh the c%ipr member 92.

bubbl es. The idl e discharging operation whic

dirgghangespdor 18 hapheto Ot nkhgod Nk 59a§,n]1; SiPkss is
related to printing iS performed during the printing

OBELALLAR By BATPLENLHE SAGbeole 16 PELNARG<ion.

eration. or this reason, e st di schar ge

performnce of  the,rec O%Qit cgeggpspés é%f g@jl%gr%icg?ging head

Next, the conposition o € su

cantained_iin.th i npt enancel/recovery.device of the .
oht 1oL T TP EhE PR ARG Lot 19p8ind Bauia

i Avention TN
re%srence t ough FI

| aj d w.t Fl 4 thr G. 6. |,
Er8 Ao Prst sRRrRoTe Japerin PhELSh R petdrigion)

FIG 5 shows the outline caonposition of the sub-system
9f° tBRY EPE THURGWs AP HET iIfGhPEREHGSS) He ErPRCPd ST
the sub-system 91 of FIG 4. The cap holders 112A and
1E9E0THRE W-petd pifaféddFisceathy midg the dadubelerody,
and the carriage |ock 115 are held respectively in

the frame 1%1heordlchéistRgiscefrOrtion which KEECh s a
conponents can be noved up and down. WO 2006/ 001535
PATPOPDES/ bR 2i7d thay IEhewdtdrelafiesc hargelrdesptac] e

94 is arranged
performed during the printing cperation or before the start of

the printing operation. For this reason, the stable discharge
performance of the recording head 34 is maintained.

Next, the composition of the sub-system 91
contained in the maintenance/recovery device of the invention
in the image forming device will be explained with reference
to FiG. 4 through FIG. 6.

FIG. 4 shows the principal part of the sub-system
91. FIG. 5 shows the outline composition of the sub-system 91.
FIG. 6 shows the right-~hand side elévation of the sub-system
91 of FIG. 4.

The cap holders 112A and 112B, the wiper blade 93
containing the elastic body, and the carriage lock 115 are
held respectively in the frame 111 of the sub-system 91, so

that these components can be moved up and down.
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bet ween the w per blade 93 and the cap holder 112A. In
order to clean the w per blade 93, the w per cleaner
118 containing the cleaner roller 96 for forcing the
wd paw/edasade 93 on the 5 wi per cl eaner 95 forecrhezdosihe27s
di scharge receptacle 94 to clean the surface fromthe
outside of the frame 111 is held rockable. The caps
92a and 92b and the caps 92¢4dnd 92d whi ch carry out

cappi ng of the N@Ezl@ssMifACESOFrd MR BECOE dingnheads
34 respectively are held at the cap holders 112Aand

1 S d [ t t C
MR sishe by VISRORL ORISR D0 B

rggeéféﬁﬁ Eﬂeaﬁlﬂéyablg éﬁﬂ QEE &%%%XIE?aﬁ%gnilgiggﬁéalnlng

punp 120 is connecte vid t e tube

BBe raRAZa YOLEN. by Del EaNihhnaRode Ol ﬁ&%he

ichis near es ng ar ea
gge gea ne%%%ggn?ﬁéeQHkgg%Q tg:%%éa S bg4 tocﬂean

tion/ nnlstur retainin nd t other ¢
9% S YA GGt PR esé’lugélﬁ%g?fﬁ%%ﬁ‘o? giletlﬁl }ﬁ‘?lrfg rockable.
caps 20 Whe perfornlnlgihe recovery action of th
recordi ng hggﬁ ShS Phi g é?&lﬁEFtﬁQ?dcéﬁsvﬁﬁQ:ﬁn?s92d which

subjected to the recovery action is selectively noved
Ga?Eﬁé Pos CEPBHIMPEr B K 2d G pPi HG€anC b s FEEP BT
mnth the suction cap 92a. In the |ower part of the cap

hBRRT 41 mp%?mvﬂzsare I5lghet ddrm shafiroliErswhidh anst
rotatably supported on the frane } WO 2006/ 001535
PEI2BP2EEELO0U DAY -- 2Bhen distinguishing the two cap holders

1123 and 112B is not needed, they will be referred to as the
cap holder 112,

The pump (suction pump) 120 is connected via the
flexible tube 119 to the cap 92a which is héld oﬁ the cap
holder 112A which is located nearest to the printing area.

The pump 120 is not connected o the other caps 82b, 92c¢, and
92d. Namely, only the cap 92a serves as the suction/
moisture-retaining cap, and the other caps 92b, 92¢c, and 924
serve as the moisture-retaining caps.

When performing the recovery action of the
recording head 34, the recording head 34 which is subjected to
the recovery action is selectively moved to the position where
the capping can be performed with the suction cap 92a.

In the lower part of the cap holders 112A and 112B,

the cam shaft 121 which is rotatably supported on the frame




10

ib

20

25

111 is arranged. The cam shaft 121 is provided with

the follow ng: the cap cans 122A and 122B for naking
it go up and down the cap hol ders 112A and 112B; the
wopew/oeass 124 for making it go up and down RGTRPRODSM12273
bl ade 93; the carriage lock cam5 125 for making it go
up and down carriage lock 115 via carriage |lock arm
117; the cleaner cam 128 fofzﬁﬁking roller 126 and

Wh PET; £1:88888dL181AS hedyngkt remoliut Hesymiiachiteauid es
the droplet by which idle discharge is carried out

V"f&ﬂc{}tﬂn@': erndisphasee 17eaephacl Br94of AdkinknN et CaP Q2 and

is made to go up and 10 down by the cap cans 122A and

14585 tmec%g?ﬂ_?%h:@dﬁﬁks ahf RS 690040 and domwnehy

W per cam e W per cleaner 118 marches out at

the 1l e n n e her. ;
D80 gS REE ouf B pER e AIRCHIS B ADE Tock cam
di scharge receptacle 94 15 descendin ei .
2GS Rl E oSk i poite SES A "R i

cl eaner 118,. and i.per .cl eaner 9 f.the idle
GPEEAsse Itk ATl l Y G EAGP TS SePonZ B e N Ealeapd imajder
lock 115 is carried out to, the upper part (lo¢ )

R E e ADHIPOF CHPRET chithPESEron S Bckph LR eauires
not illustrated. The carrjage |ock 115 goes up and , .
dbd dHoRlesr Y afdchotdl e Faar I iveR2BY e é’uga‘f”ri’r*&@e idle
| ock cam 125. Since the punp 120 and the cam shaft 121
aféschiandst BECeRTREIputD 1s4F 183 GFFoVE det 1adet ke Pulp and
shaft 120a of 25 the punp 120 is engaged on the notor

gearn k32 thai e Hepdi WA2H867-001535

PCT/ JP2003/ 012273 -23
The wiper blade 93 is made to go up and down by

wiper cam 124. The wiper cleaner 118 marches out at the time
of descent, and the ink adhering to the wiper blade 93 fails
to be scratched in the idie discharge receptacle 94 by
descending being inserted into the cleaner roller 26 of the

. wiper cleaner 118, and the wiper cleaner %5 of the idle
discharge receptacle 94,

Energilzation of the carriage lock 115 is carried
out to the upper part (lock direction) with the compression
spring which is not illustrated. The carriage lock 115 goes
up and down via carriage lock arm 117 driven by the carriage
lock cam 125.

Since the pump 12C and the cam shaft 121 are
rotated, the pump gear 133 provided in the pump shaft 120a of

the pump 120 is engaged on the motor gear 132 which provided
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rotation of the notor 131 in the notor shaft 131la. On
the punp gear 133 and the m ddl e gear 134 of one, the
m ddl e gear 136 with the free wheeling clutch 137 is
vemomgedsisi a the m ddl e gear 135. The cam ge&CTABRD0S/012273
fixed to 5 the mddle gear 136 and the m ddl e gear 138
of the sane axle via the mddle gear 139 at the cam
shaft 1211i s engaged. The i 76T medi ate shaft 141 is

theraxich of 1 aldten 01 the vRddber ggars 1536, and 138
wth. the clutch 137. The internedi ate shaft 141 is

hel d pi vot ahl ¥yhdYodrRe gedd f3AMRG11de rﬂaﬁﬁ‘éa%&“ﬁ@%f one,

t he hone- p05|t|on sensor for detecting the

P@ﬁé thiQR1kSydor q%% et NG mé ha{eteﬂa& clu\éfaﬁnlwelscap

conmes to the | owest edge by the hone-position

g&&g o B9 \*9%4 %a}g@% f%af"‘i‘?)%h "ﬁz QY 9% h2ot PReca to

stem position ever
t d { o)

e#é%%ﬁ{dlgs% %ﬁe%g%g’%eﬁé% ]l}afn eggl% t‘ie gfqrges pogé: %‘Fo%am? axle

t 131 2 det.e At the t
%me&%%%aa 4 S Eef T it e

2 d d o

CRAEereRioEe SR d0LatmaRepBrIorh FOLF 1N cdetat HigLe
20 After. detecti n ,the honme position of the cap 92,
tﬁ‘eaﬁ%ﬁ?’ﬁe@nﬂm l@errﬁ\}@gc}ér@ 't nmoves to the
| onest edge. Then the carriage is noved in the rl%
and left di Feetimsrsmedigie spafs +4k denbeld FivReathp Dy the

position after position. detection, and capping of the

r 6EIRilAd - hellte Tamj 44247 é8eolene-PREi NGt SepARr ciay
hol ding/1ifting mechanismfor the cap WO 2006/ 001535
PstgEAnOSt o dwrR pogiftion is formed in the cam shaft 121.

When the cap 92 comes to the lowest edge by the home~-position
sensor (not illustrated} which is provided in the sub-system
91, the home-position lever (not illustrated) operates.

When the home-position sensor is in an opened state,
the home position of moteor 131 (except pump 120} is detected.
At the time of a power turn, it fluctuates regardless of the
position of cap %2 (cap holder 112) (rise and fail), and a
move start does not perform position detecticn.

After detecting the home position of the cap 92,
the defined quantity is moved and it moves to the lowest edge.
Then, the carriage is moved in the right and left directions,

and it is returned to the cap position after position

detection, and capping of the recording head 34 is carried out.

Next, the cap holding/lifting mechanism for the cap
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92 wll be explained with reference to FIG 7 and FI G
8. FIG 7 shows the side of the cap holding/lifting
mechanism FIG 8 shows the front of the cap

wiolzehefagnssa fting nmechanism 5 The cap hol derPCYURA05/6012273
forns part of the cap holding nechanism The cap

hol der 112A conprises the fol]ow ng: the holder 151;
the springs 152; and the sl idé 153. The hol der 151

| $2ph oM dedek®l 10ld {ihen GaF-228and Fhe. capiIéwh ch
are called collectively the cap 92A) so that the cap

92a and therrd0 TapoR2bcnmibe oMU URp ansh downi: Fheg

springs 152 are arranged between the bottom of 't he

hgldein ikl apgst @e shekE oaHe QEOﬁ@ &{C %Be 9@@ tm@sﬁ&hm%ng

upward force to the cap 92A sl 1 der
PLQY dnto hold t he holder 151 so that the holder IS
novgggg'ln the front-to- rear direction (the 15

di t I f..th .
ocord! oo ﬁé%%ré%%%ﬁﬁe Ooa' PERPTRLED P uld'Ean, pording
h | 151 t hat t t he,

Brafin iy e d2e phiternach e SR ds R B B e e

th f th A 20 t h

ahf?ﬁ@%#%ﬂvigﬁ? Pl 515 BT SLRaSh o The padsier
th th t t th id i

2L B ok oo TR Thot ot bbb el BOeDAGin =re
of the is |nserted to the holder 151 so that its
vé?‘H%%lCOlﬁﬁ%ﬁﬁﬁy F8e fogs ipfe . s hrhetiprGamy92353nd the

arranged between the cap 92A and WO 2006/ 001535
PCFP J%ZDG’EWO@?ZW@Q pg and down. The springs 152 are

arranged between the bottom of the holder 151 and the bottom
of the cap 92A to exert the upward force to the cap 923. The
slider 153 is provided to hold the holder 151 so that the
holder is movable in the front-to-rear direction {the
direction of arrangement of the nozzles of the recording head
34).

The cap 224 is attached to the holder 151 so that
its vertical movement to the holder 151 is possible. The
guide pins 150a provided at both ends of the cap 22A are
inserted to the guide grooves (not illustrated) of the holder
151 so that their vertical movement to the guide grooves is
possible. The guide shaft 150k provided at the bottom of the
cap is inserted to the holder 151 so that its vertical
movement is possible.

The springs 152 arranged between the cap 923 and
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the cap hol der 151 are energizing the caps 92a and 92b
upward (in the direction of being pressed to the
nozzle surface at the tinme of capping). The slider
wo3ommolsssserted in the guide groove 156 whirchupmoiead:?7s
in the frame 111 guide pins 154 and 5 155 provided in
the order edge with its slidi possi ble, and the
slider 153, the holder 151, & the cap 92A can be

meviedcapl oaddr AN ar&hensafang 4y d2heVbaehrdd obhepward
undersurface of slider 153 is inserted in the cam

gr@avensMilichceadh Qﬁ”bézx?%A rHsd9es nok hbiisd ateacdhe
slider 153, the holder 1 f? and the cap 92A are noved

URnhaNEk oW Byp ivhﬁwt atd on sehthes ]g:i%p 168 H22A W Ghys ge

I's synchroni ze h the rotation of the cam shaft

1210844 1 swhisghes %E&”i&ftﬁeh%agﬁﬁgr%g%ieé@ Fips, 154 and

transmtted. The slider 153 an are

[ r 4 ] e [ C ; o.the .
UTESEE R [ e ote | ORCARD A, A00aby Hisinte, and
t I p a m.d.gear, J.t cram.ed on tube
1?gea ouerazgghg%mhgﬁﬁg% é%}’Tﬁ%ﬂS%ﬁﬁggPt¥%ﬁ1anWWﬁWEWEd
t he cqgcpolder 112B and the hol ding caps 92c and 92d

(Pﬁea p°§§2) may be noved up and 20 down is
essentially_the sane a hat of the above enbodi nent,
and a desch%?i?ﬁ?iFﬁgriéé REUT982 Bimitheedrdepsarfate of
113,is %gh connected to the caps 92c and, 92d. By
APV 1PHe Aot 5ieTESE hildls FEtoRe TR Vivhe: Sohr ean 1223
the cam shaft 121 which is one shaft is rotated. 25 By

r 6PEE i of lEHeratam sHal tsldger the &hAshaldex 4Ry WD the

2006/ 001535 PCT/ 3P2005/ 012273 -26
cap 92A are moved up and down by the rotation of the cap cam

1223 which is synchronized with the rotation of the cam shaft
121 with which rotation of the motor 131 is transmitted.

The slider 153 and the holder 151 are inserted in
the suction cap 22a, and to the direction of the shorter side
of the cap 92a, from the lower part of a cap mid gear, it
crawled on tube 119 about and has connected.

The composition in which the cap holder 112B and
the holding caps %2c and 92d (the cap 92B) may be moved up and
down is essentially the same as that of the above embodiment,
and a description thereof will be omitted.

The tube 119 is not connected to the caps 92c¢ and
92d. By driving the motor 131 which is one driving source,
the cam shaft 121 which is one shaft is rotated.

By rotation of the cam shaft 121, the cams 122A and
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122B are fixed to the cam shaft 121 are rotated.
Thereby, the cap 92A and the cap 92B are noved up and
down. The suction cap 92a includes the contact nenber
WO2006#isegh 1 s nmade of an el astic nenber and RONPABE/B12273
the nozzle 5 side 34a in which the nozzle 34n which
carries out discharge of theﬁgroplet of the head 34

is formed, as shown in FIG The suction cap 92a

i nebedes: tfheet ege el 0&mi ﬂ@fﬁémraﬂagBot\@teﬁh hahdseh§le the
contact nenber 192 and forns the recess 191 which

reggi ¥Bs dnietHé SeangENgrOmoablir @stzed &okn. 10 from the
nozzl e. The contact nenber 192 and the recess-form ng

menber 193 ane feydiRd BypisdLeghal udm @h@gcoﬁgéd@'mEﬂﬁér 192
i njection nolding of the recess-form ng nmenber 193 is

CARiLLds QbicUSE NG ERSSE Y ‘Pde‘rﬁﬁérta)éféie chRE LS ‘%E‘len%gﬂlag

machi ne, the 15 integra ding of contact nenbe

| nmo
tgfﬂdé eCLSSnl QI %ne"R befe %gg fRkes ca{mé{@; %gl% B%thmge

e recess-formng ne In a noldlng

(r:rgr%{)%l?es fgf%iallle‘c“l tt'h%”h@%’é %4”95""?&&‘&" L %@S«%gﬂt AL, o.

e recess form n
s A b
S R i She, SHabEC ST
e e WSS TP S9203

|soprene rubber, a silicone 25 rubber, a
f FGOR orlfoBEFZLEPDM  and a styrene el ast oner. WO

2006/ 001535 PCT/JP2005/ 012273 -27
The contact member 192 and the recess—forming

member 193 are formed by integral molding. After the
injection molding of the recess~forming member 183 is carried
out using the revolver type injection molding machine, the
integral molding of contact member 192 and recess-forming
member 193 makes it rotate holding the recess-forming member
193 in a molding die, carries out injecticon mclding and forms
the contact member 192 in the recess-forming member 193.

By carrying out the integral molding of the contact
member 192 and the recess~forming member 1923, the cap pressure
gets across to nozzle surface 34a encugh, and adhesion becomes
high. Therefore, the suction of the part can be ensured.

The contact member 122 is made of an elastic
material, such as an isobutylene isoprene rubber, a silicone

rubber, a fluororubber, EPDM, and a styrene elastomer.
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The recess-form ng nenber 193 is made of a resin
material containing a water repellent agent, for
exanple, a fluorine water repellent agent, such as
WwibBies/0RR3s and PTFE. The two inclining sl opeCTiirmos12273
first slope 191a and 5 the second slope 191b are
formed so that the slopes are_inclined toward the
outl et 194 at the bottom of tHe recess 191 of the
recess-forniag peer rd88i AP mahbeh tde J_tsuzké?&:ié-]e% bSresin

connected. In this case, the inclination angle

( &n@@&@)alOfcohhglnl% E' L8teshepe 1dd@ dRnt hepdordzg, Pi@l

surface is made smaller than the incélination ang

L '1‘5%&?&9@ e MINe %plefﬂgn{ Oy ddd&, BOLL Za%nhabg S%Ef aGey RS

formation nateri the i nélination

t het d I
({hetay andhecass LRLhG, gssang%% 'gs %ﬁ e
for d_ th
f gcess |8n aH%?qE%B(?ﬁeﬁgrm%E #gﬁg ﬁF?ace
t sl th f I
T R ¥ S%’f R 1
recess-formng ghe cap O menber _92a, by

t Re FRSiTraar e?fi’%lmgo’ﬂ‘?%t?e’rﬁ rjra vkt e HeBpERT dritPe dgdnts

Even when the contact menber 192 and the recess-

f GPRAPRG-Srenber 193 are formed by integral nol di ng,

wat er repellence can be given easily to the slopes

191a and 19%p s wcheer edesdnshinaicenopnghe 0 (theta) of the
recess- forn1ng menber 193. 25 After carrying out

| ALEGE atlapsl 4Py tef thenmedizonRr R 0067fege5Bs made smaller

PCT/ JP2005/ 012273 -28
than the inclination angle of the second slope 191b to the

horizontal surface.

The formation material of the inciination angle .
(theté) and recess-forming member 193 is selected so that the
sum of the contact angle of the component (recess-forming
member 193) and ink which form the inclination angle @ (fheta)
to the horizontal surface of the first slope 191la and the
first slope 1%9la may become 70 degrees or more.

By forming the recess-forming member 193 of the cap
member 9Za by the resin material containing water repellent
agent. Even when the contact member 192 and the recess-—
forming member 193 are formed by integral molding, water
repellence can be given easily to the slepes 191la and 191b on
the recess surface of the recess-forming member 193.

After carrying out integral molding of contact
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menber 192 and the recess-form ng nenber 193 and

nmol ding cap nenber 92a, it is difficult to apply

wat er repellent agent to the recess surface including
w0 epeso1s¥la and 191b of recess- form ng nmenPEA/IRPBS/2T3
uni formthickness. 5 While the manufacturing process
becomes conplicated, the wea;, of the water-repellent

| ayer by | ong-termuse arise also for the durability
phetbam1 o3 ace il Sepsoblmnt Sg Stdnred, 19WMiddembeingy cap
able to give water repellence at an easy process by

f pEmd g opacess - fOETERgcRITRer 2308, butbherdiRIiBnt agent to
material } 10 containing water repellent agent, t%e
duhabidddsy 8hSaddBheYESind B16PES 180ASCand 1191% of recess~
preferred that the content of water repellent agent

| Bof o SehiBe By b3l udhiGh LRIMBndde recess-form ng

nmenber 193 does not “exceed 10 weight % According to

the nol di ngy, eXperi Bl méigﬁpzé§e§%g£§£ﬁe9fc Blated,

repel  ent agent exceeds 1 nol d-rel"ease

SFQ% ﬁrgetat%{ b %%g}z%gsp{}ﬁtgﬁltt g%';& %gcg&fgs-tQB uldGlises

Me O reces orm ng nenber
LBt el S SR o 4B RO, TBE N e,
THEhih S e TR EiEs TAhse FRRSDECEes2Y GFmeRGY RAFEPS
L LR E e L
wor sen. On the other _hand, when the content of water

250R EharEnt kg iAol LE0C vRI Sty S06r SRRl iPRealso improves.

phenonenon of the WD 2006/ 001535 PCT/ JP2005/ 012273
In this case, it is preferred that the content of

water repellent agent in the resin material which forms the
recess—forming member 193 deoes noi exceed 10 weight %.

According to the molding experiment, when the
content of water repellent agent exceeds 10 weight %, the
mold-release characteristic from the metal mold becomes too
much at the time of melding.

When the recess-forming member 193 is produced with
a revolver type molding machine and the metal mold in which
the recess-forming member 193 is molded is rotated by the
molding machine, the phenomenon that the recess—forming member
193 falls from the metal mold by its gravity will arise. 1In
such a case, the molding efficiency will worsen.

On the other hand, when the content of water

repellent agent is 10 weight % orx less, the phenomenon of the
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-29 falling fromthe netal nold nentioned above does
not occur. As nentioned above, at |east two sl opes
which are inclined toward the outlet are forned in
wbeodsottseam of the cap nenber, and the sum afctiirenos/ioi12273
contact angle between the slopes 5 and the recording
liquid and the inclination an%Ie of the slopes of the
recess-form ng nenber to the“Rorizontal surface is 70

dﬁml%% QoA nAEEDH180nER: 1ttt 6BIROSIdeis0Rot axemr.
when a recording liquid with high viscosity is used in

which it cgatalns Aedailfe, daPi GIRAL twd PJIP¥EBKhich are
conmponent and a 10 water- sof ubl e organi ¢ solvent; the

Pi QUBN. O Qa%&:@z@t ode Qe PRI LoiireC OAt ”@kﬁ@%t‘t@mt@ﬁ the cap

recordi ng |qU| the recording |liquid viscosity at

g%eg%\?eeg%e%%d%é JIr & than céag&@%ghg&%ewé&n R0 ERpes

surface tension at degrees C1s n\/ m “or

I d I f

RO BT B, o QR A
92

C 5 ?%?£ q%e Eg V\Jfa‘?c;&,s% f%rnbx 8 n%ﬁlflbell I'%:% Eﬁ%gtgoq_l&%%nlcéﬂl%&face

and a water-sol ubl e or%gp solven%éas the essentia

i Agr Bl EP LGS ¢ BFS%% 6 CantE* éa%f% ot
the weight or nore in_ the IH t he ink VJSCOSIIX kl h
o8N G dESOENRI LY HEF N5 NEYP SHFPESEY tHaS5g 1 pihic
and the surface tension, of the ink at 25 degrees C |s

| ésscontidmsad YT Ehimenty s2 RRYISTS FeC?WP%a?F gnd a
clear image with high concentration with few blots on

avptal Tepapde. opmsnevrentihBRe tHgmgBbvet e feigheds ©oF

recording Iiquid WO 2006/001535 PCT/JP2005/012273
more is contained in the recording liquid; the recording

liquid viscosity at 25 dégrees C is more than 5 cp and less
than 20 cp; and the surface tension at 25 degrees C is 40 mN/m
or less is used, it is possible to decrease the amount of the
discharged recording liquid remaining within the cap member
92a.

Namely, if the recording liquid containing a water,
a pigment, a polymer component and a water-scluble organic
solvent as the essential ingredients is used; the pigment is
contained 6% of the weight or more in the ink; the ink
viscosity at 25 degrees C is more than 5 cp and less than 20
cp; and the surface tension of the ink at 25 degrees C is less
than 40 mN/m, then it is possible to form a clear image with
high concentration with few blots on a plain paper.

However, when the above-mentioned recording liquid
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-30 (ink) is used and capping of the nozzle surface is
performed wth the suction cap as the

mai nt enance/ recovery action to performsuction of the
woecowdonss | i quid fromthe nozzle, the fl ui didoyeshsbiaers
recording liquid to the suction opening 5 (outlet)
within the cap nenber falls, d the anpunt of the
recording liquid (ink) remainfng in the cap nenber

| Ndn@asEs usedsbhy . cdgpihfeof eaRy dbpgd iHrdcM 1 RE-8hrmea
viscosity dries during the printing, the viscosity of

t he thees duagibh bl aslPné |rﬁ1¥:)zut'eﬁ§ﬁ<§@;’§:%%o@ff action to
remar kably that the case of a dye ink, and it becones

a pRirkyah | IEtWBRT &f the BKoFdk A8 SRy Mefh%rn%@@w,s the

easily. The ink remaining in the cap nenber has an

AL Of JIDAL Ui U STRLLSY chhiat, thatiof desng |

original” ink. For this reason en t he capp

NozLk Bet )1 18 HES 3GE 'c% CALE & 'ﬂ ang gt tge na%%ozuln RE the
surface stays over an® ext end perlg I t

n e l.nk of ..the nozz e nenlscus
sasrrbifnd LSRR Tk Ui Re PaugA ghvisases
nggl gfs section |ncreases, and a problem of non-

iS¢ ging of the recording head easily arises. 20 To
elimnate t robl em .the cap.menber of the
above- nentigﬁegh%ﬁﬁ%ﬂfﬂeﬁq %%ﬁgﬁgeﬂru%nﬂghlY1§QQSltY dries

ble to__overcone the problemeven when the
DL, BRO TG0 Far G- SIPqaY 1 1) PP hirgeid
of the nozzle surface is perforned 25 By
fgﬁﬁl‘ﬂg”ﬂ’r@a?%%é%ef PR nbert 198 Greh athe m ink,

2006/001535 PCT/ JP2005/ 012273
and it becomes a situvation where the ink in the cap member

remains easily. The ink remaining in the cap member has an
amount of moisture much smaller than that of the original ink.

For this reason, when the capping of the nozzle
surface is carried out and the nozzle surface stays over an
extended period of time, the moisture is taken from the ink of
the nozzle meniscus section, the viscosity of the ink of the
nozzle meniscus section increases, and a problem of non~
discharging of the recording head easily arises.

To eliminate the problem, the cap member of the
above-mentioned embodiment is used. And, it is possible to
overcome the problem even when the above-mentioned recording
liquid (ink) is used and capping of the nozzle surface is
performed.

By forming the recess-forming member 193 with the
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-31 resin material containing water repellent agent as
menti oned above, and giving water repellence to the
sl opes, the contact angle to the recording liquid

wecewxmelisbar ge, and the sum of the inclinatir/magke2273

of the recess-form ng nmenber slopes and 5 the contact
angl e between the slopes and the recording liquid
beconmes | arge. By this conpo Ftion, t he range of

chek e efteri AE &R aGANhG Qlaki Bfpandnt heyddin@ sofhentioned
recording liquid can be expanded. As shown in FIG

18poddie shacgserdpratag rameEndd3 o 1R 0814, CRRe Itdhtact
is formed m?th the sl opes 191a-191d mhich£§$E ® ae

i aﬁéﬁi@% caatiaunushy T1AMdt Becdl 18-485 4@ the sum of
outTet 194. According to this conposition, the

CERSSRAGhLONA A8 Of grféereec@%ﬂfggm%%g Heeds opes and

continuously to the outlet 194, and t recordin

LSRR o AR R D Ml

e recording Tiquid s le e area

WLDLRLADEL. NSAALIYS PESSHLELINEN dANG e e of

pressure ffo e out | (noz

ti , h t L Ni i nk be.red d.
RGP eqob DS, BTRH 01 SRTRLOABR LRCERR DS LEfyoRt
20 of the cap nenber 92a, or the corner parts

18§23 of the recess-forming nenber 193, are

formed into_curved surfaces. In the case_of use of the
hi gh vi scosPEySHHR Tt 1% PostihFecpds preving member 193
stagnating of the recording liquid at the _corner.
paft's’e ThREt 973 iSsifREBed HE PNk tHGREE e Wadifilg Whidh 2ge
the ink surface tension at the corner parts of the

r éeekier conmurygsy oNBB S hpcirursides gap kpg outlet 194.

According to this composition, the cross—-sectional area of the
opening is reduced continuously to the outlet 194, and the
recording liquid easily flows toward the outlet 194.

Since the recording liquid is led toward the area
{outlet) with a higher negative pressure when drawing in by
the negative pressure from the ocutlet 194 (nozzle suction),
the amount of remaining ink can be reduced.

In this case, as shown in FIG. 10, the corner parts
of the cap member 92a, or the corner parts 1%2a-192d of the
recegss—-forming member 193, are formed into curved surfaces.

In the case of use of the high viscosity ink, it is
possible to prevent stagnating of the recording liquid at the
corner parts. That is, since the ink stagnates easily with

the ink surface tension at the corner parts of the recess 191,
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-32 the staying of the ink can be reduced by formng
the corner parts into the curved surface. The
conposition of the cap nenber 92 will be explained.
woeocsonisact nmenber 192 is nade of a styrene pca/ip2005/012273
el astonmer, the recess-form ng nenber 193 is nmade of a
pol ypr opyl ene, and several gﬁbnenbers 92a havi ng
different inclination angl es (theta) are produced.

Theepotyamapyt ene: ahkt Ben tRCesgufat MyngomRime tht98orner
containing a fluorine-based water repellent agent, and

thertd paloyprepwere ehrife .recess-formng menber 193
containing no fluorine-based water repellent agent

are producegne &9sRRctivelds tﬁedcgﬁ%e%tegaéz 'J}Ji‘.IJ s&
printing system (I'psi o505 (product nane)) to which

e%%BlQ{nécpe PRSREMILLYE faRFETEET 'n%deléfaa“sac‘ixlﬁgg s

used. And each of the followi ng ink sets

' %l%@@é’m&s tEHS feﬂ!% gr ?Sﬂﬁqugngxe}nbgyll% éfIE e ol}ea

recovery 4ction whi ch carries out capping o

R A R il 1 Fesy
[ 20

BT e g1 dnp et A Tesetr e, Next, the
i nk sets MAEL%be descri ustnent of Pi

Di spersi on H%HP@%O?X¥ET%éﬁE Hﬁﬁ%§§tﬁ%ﬂ?”5$n?ﬁger 193
QPEREr ST B EHEHACT HR Ok AP S A Z0RR00 8685
PCT/ JP2005/ 012273
pclypropylene of the recess-forming member 123 containing no
fluorine-based water repellent agent are produced,
respectively.
And the actual ink-jet printing system (Ipsio505
{product name}) to which each of the respective cap members is
attached i1s used. And each of the following ink sets 1, 2,
and 3 is used as the ink (recording liquid}. After the
recovery action which carries out capping of the nozzle
surface and attracts the ink by each cap member is performed
with the printing operation, the ink remaining state (weight)
and the ink jet properties in the cap member are measured.
Next, the ink sets will be described.
<Adjustment of Pigment Dispersion Elements>
(1) Cyan ink
Adijustment of the phthalocyanine pigment content

polymer particulate dispersing element: the example 3 of
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-33 adj ustnent of Japanese Lai d- Open Patent

Application No. 2001- 139849 is retested, and the bl ue
pol ymer particulate dispersing elenment is obtained.
Wieoowe@nzsparti cl e size (D500) of the pol ym®CT/IP2005/012273
particul ates nmeasured by the mcro track UPAis 5
93nm (2) Magenta ink Adjust t of the dinethyl

qui nacri done pignent content’Jol yner particul ate

diapesisicrg efF emeninestheaiplibbal peyani AgpPiameBh 86, thei-
item (1) above is changed to 10 pignent red 122, and

ah ses4 e spebysBied)anhi Cthalg udi k-ngar€lemept of
the purplish red color is obtained |like the above

(&) spdhg naeaneRa 16l 8p8diZ8d( DAY nRbint ;E&ﬂ%'l}éngize (D50%)
particul ates nmeasured by the mcro track UPA is 127nm

(3F M&d I dnBk ﬁé’it&ﬁhﬂé‘&é@H{eagﬁr<i[cf‘%y”gﬂé"nﬁ%‘%oy€l:£&¥v UPA is

pi gnent “content™ polynmer particulatée dispersing
ebegent . the pht hal ocyanine pignment of the item (1)
above is changed to pignent yellow 74, and also the

gg%gﬁ%%%gk¥ggg¥particulate di spersing elenent is

he above (1). The nean particle size
D509 of 20Q.th ol r..particul ates.nmeasured by the
&icréatrackgfﬁﬂéﬁiént¥§§ﬁyﬁ?55ﬂ@$ qPﬁRagﬁﬁiéanﬁiqm?ﬁt
t he carbon. bl ack pignent content ., pol yner particul ate
QPRI R e B e o R f5h ERSPOCY R AL pFGRent of
above is changed to carbon bl ack WO

BSOS B B R PPsnB sy 0 188 gten (1] bive 13 Ehinged to

pigment red 122, and also the polymer particulate dispersing
element of the purplish red color is obtained like the above
(1). The mean particle size (D50%) of the polymer
parﬁiculates measured by the micro track UPA is 127nm.
(3) Yellow ink

Adjustmegt of the mono-azo yellow pigment content
polymer particulate dispersing element: the phthalocyanine
pigment of the item (1) above is changed to pigment vellow 74,
and also the yellow polymer particulate dispersing element is
obtained like the above (1). The mean particle size (D50%) of
the polymer particulates measured by the micro track UPA is
76nm.
(4) Black ink

Adjustment of the carbon black pigment content
polymer particulate dispersing element: the phthalocyanine

pigment of the item (1) above is changed to carbon black
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-34 (Degussa FWLOO (product nane)), and also the black
pol ynmer particul ate dispersing elenent is obtained

i ke the above (1). The nean particle size (D50% of
weopabisaer particul ates neasured by the m eroureenaoke?73
UPA is 104nm 5 Next, the adjustnment of the inks wll

be explained. The quantity (%%Aof each conponent in
the prescription of the forf%""ng inks is in weight.

<l(ipkgSesa Fwibbe pikineonpos e ehdtdesd ehboWiag: polymer
prescription is 10 created, and it is adjusted with a

19%r-tk &l ay%@gle@ o 5Ol 08 S dihak t hes pHd 8bSEE |

to ni ne. Then, is filtered wth the nenbrane

f irhbehe M tplarwez@eerz@g@nw %l e YPo19mbr gg&rlerﬁge&é
and the ink conposites of the respective col ors

CYRDsu PRI ehe%earewtﬂm}] %@Crsar Qbtai ned. 15 The

surface tension of eac iI's’in e range of 30 -

34 mN'm an%&%@efﬁgsgaiueﬁheﬁ% BE Eﬁgafﬂi g fi B% exgkgfﬁed.

(25 degrees Scription 1's” as

prepared co t S rS| n elene
wt %{solid cgﬁ?egﬁaéylgg (gb ane poffn%mk%% he
cerol 6} olldone 2. CNW@@ n=9 in
g%srarl%rwé w5 GRE 1 EaPBOHChal n of
car n nquers 6-14 with which R may branch, n:5-20)
9%1? 6t thyl 1,3-hexane diol 2.Om% FT-110 (from
NECSU Co.) 0.5wmt % "Purokiseru LV' (antiseptics)
0.2wt % i onTD8 WXk (FERER taer thesiddarintdmescyiripn s

2006/ 001, 535 PCT/ JP2005/ 012273
created, and it is adjusted with a 10% lithium-hydroxide

solution so that the pH is set to nine. Then, it is filtersed
with the membrane filter with the average pore size of 0.8
micrometers, and the ink composites of the respective colors:
cyan, magenta, yeliow and black are obtained.

The surface tension of each ink is in the range of
30 - 34 mN/m, and the viscosity is in the range of 8 - 9 cp
(25 degrees C).

The prescription is as follows: each prepared color
pigment dispersion element 8.0 wt%(solid content); 1,3-
butanediol 22.5wt%; glycerol 7.5wt%; 2-pyrrolidone 2.0wt%;
R:CiZ, n=9 in general formula R-{OCH2CHZ2)nOH {the carbon chain
of carbon numbers 6-14 with which R may branch, n:5-20)
2.0wt%; Z-ethyl 1,3~hexane diol 2.0wt%; FT~110 (from NEOSU
Co.} 0.5wt%; "Purokiseru IV™ (antiseptics) 0.2wt%; ion

exchanged water residual guantity.
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-35- <Ink Set 2> The ink conposite of the follow ng
prescription is created, and it is adjusted with a
10% I ithi um hydroxide solution so that the pHis set
WO een@s3sThen, it is filtered 5 with the nemoraRsesoi2273
filter with the average pore size of 0.8 mcroneters,
and the ink conposites of th; respective col ors:

cyan, magenta, yellow and bl “Kk are obtained. The
surdlacett ensi on of each ink is in the range of 32 -

36 MVVm and the viscosity is in the range 2 - 3cp (25
10 degrees e iHecPASSEIHPLIFOMd FASoHOhd IMescLBMIon is
prepared col or pignment dispersion elenent 4. Om %

(epddidacoptentd ;1 sdh&i{hyl NG 8l ¥ G0y 1961y 8l ¥ERIO!
5.0 % 2-pyrrolidone 2.0nm % "ECTD- 3NEX' (anionic

SUEEAGLANLL f P Mhkkoy Ghemeal § (30e). LrfM, %8i+2:id Fi1tered
et hyl 1,3 hexane diol Z.0Oam% enulsion 3. On %

" Punpkisep he %@Méﬁ%ﬂ%&c% %gt%‘é%g% Aé&etghgéggag%%

wat er residual quantity. <In

ST PHby A1ehetlo, Gt Doad b LOK Laeelttl 8ciere
20 tension of th

i.s ink is.in th 29 - 32

S BhE R, hTakhd Bieli A RREREL 29,0 %%,

. In thi t the t. f h ' d
Shove, the THCITREREOESHOPE PEIRACE TOFnbe dgnEaRiange of

le f the i nk of each.ink, set, and the m of the
1T At T armge o8 TYHEEAFY akt PhERE il 2angie® ds
shown in Table 1 through WO 2006/ 001535
PEIIERsS0857 012273

The prescription is as follows: each prepared color
pigment dispersion element 4.0wt% (solid content); diethylene
glycol 15.0wt%; glycerol 5.0wt%; Z-pyrrolidone 2.0wt%; "ECTD-
3NEX" {anionic surfactant from Nikko Chemicals Co.) 1.0wt%; 2-
ethyl 1,3-hexane diol 2.0wt%; emulsion 3.0wt%; "Purokiseru LV"
{antiseptics) 0.2wt%; ion exchanged water residual gquantity.
<Ink Set 3>

As the commercially available dye ink, the ink for
Ipsio JET3C00 (from Ricoh Company Ltd.) is used. The surface
tension of this ink is in the range of 29 - 32 mN/m, and the
viscosity is in the range of 2.1 - 2.4 cp.

In this respect, the type of each cap mentioned
above, the inclination angle {(theta), the contact angle for
the ink of each ink set, and the sum of the inclination angle

(theta) and the contact angle are shown in Table 1 throuch
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-36- Table 3. [Table 1] Suction Inclination Water Rep.
Contact theta plus Cap Type Angle (theta) Agent Angle
Contact Angle 5 (Ink Set 1) A 35 (deg.) none 55
wdego)odgs (deg.) B 35 -yes 60 95 C 30 noner3BP8Hs/0D273
30 yes 60 90 10 E 25 none 55 80 F 25 yes 60 85 G 20
none 55 75 H 20 yes 60 80 _I%:L_S none 55 70 15 Jr 15
yes 60 75 K 10 none 55 65 L 10 yes 60 70 M 5 none
5%abDe N 5 yes 60 65 20 [Table 2] Suction Inclination
Water Rep. Contact theta plus Cap Type Angle (theta)
AgeablArngl e Contact Angle (Ink Set 2) A 35 (deg.)
none 56 (deg.) 91 (deg.) 25 B 35 yes 62 97 WO
20061 6K 535 nPCIAa 2005/ 937 8ep. Contact  theta plus
Cap Type Angle (theta) Agent Angle Contact Angle
(Ink Set 1)

A 35 {deg.) none 55 (deqg.) 90 (deg.)

B 35 Tyes &0 95

C 30 none 55 85

D 30 ves 60 80

E 25 none 55 80

F 25 yes 60 85

G 20 none 55 75

H 20 yes 60 80

1 15 none 55 70

J i5 ves 60 75

K i0 none 55 65

L 10 yes &0 70

M 5 none 55 G0

N 5 yes &0 65

[Table 2]

Suction  Inclination  Water Rep. Contact  theta plus

Cap Type Angle (theta) Agent Angle Contact Angle
(Ink Set 2)
A 35 (deg.) none 56 (deg.) 91 (deg.)

B 35 ves 62 27
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-37 C 30 none 56 86 D 30 yes 62 92 E 25 none 56 81

F 25 yes 62 87 5 G 20 none 56 76 H 20 yes 62 82 | 15
none 56 71 J 15 yes 62 77 K 10 none 56 66 10 L 10
weg06201F% M5 none 56 61 N 5 yes 62 67 [ Pablie2083/012273
Suction Inclination Water Rep. Contact theta plus 15
Cap Type Angle (theta) Agent gle Contact Angle (Ink
Set.3) A 35 (deg.) none 72 (deg.) 107 (deg.) B 35 yes
81 ¢16 C 38cnone 72 102,02@ D 30 ygs 81 111 gE 25 none
72 97 F 25 yes 81 106 G 20 none 72 92 H 20 yes 81

101p25 1 153mone 72 87 WRs2006/ 0015235 97

PCT/ JP2005/ 012273
E 25 none 56 81
F 25 yes 62 87
G 20 none 56 76
H 20 yes 62 g2
I 15 nene 56 71
J 15 yes 62 T
K 10 none 56 66
L 10 yes 62 72
M 5 none 56 ol
N 5 yes 62 67

[Table 3]

Suction  Inclination  Water Rep. Contact  theta plus

Cap Type Angle (theta) Agent Angle Contact Angle
{Ink Set 3}
A 35 {(deg.) none 72 {deg.) 107 (deg.)
B 35 yes 81 116
C 30 none 72 102
D 30 yes 81 111
E 25 none 72 97
¥ 25 yes 81 106
G 20 none 72 92
H 20 yes 81 101
I 15 none 72 87
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-38 J 15 yes 81 96 K 10 none 72 82 L 10 yes 81 91 M
5 none 72 77 5 N5 yes 81 86 Next, the test results
wi |l be explained. The suction cap of the actua

WY streno1ss exchanged with each of the sucti eeToapesah?273
the respective types, and the printing of 2000 sheets
per day is perfornmed. At th|§ time, the weight of the
10 suction cap is neasured f G every day, and the ink
jetystate by the nozzl e/ezheck patsiern is nmeasured for
every five days (10,000-sheet printing per day), and
thegdai ly ch@anges are mrasured. \Wren a non-dpscharge
nozzl e by the nozzle check 15 pattern printing is
found, the gheaning is caiyied ougionce, andjthe
state of the recovery is neasured. This procedure is
performed usgng each of the respecghive ink seys 1, 2,
and 3. The test results when the ink set 1 is used are
given in Tabke 4, the t§§% resul t g;when the gk set 2
Is used 20 are given i abl e 5, and the test results

o L0 TR L SR A IR o

respectively. ( |OMAng Ies
e G ors The B Tent SraBerie %%sﬁ%"%{ figetach H tne
285G B ERGE Tosare  FEoTaa SHRET Al aiiss FR4HER (g 2000
case.here YR 3°9L00133% PR 24T weignt of the
suction cap is measured for every day, and the ink jet state
by the nozzle check pattern is measured for every five days
(10, 000-sheet printing per day), and the daily changes are
measured.

When a non-discharge nozzle by the nozzle check
pattern printing is found, the cleaning is carxied out once,
and the staté of the recovery is measured. This procedure is
performed using each of the respective ink sets 1, 2, and 3.

The test results when the ink set 1 is used are
given in Table 4, the test results wﬁen the ink set 2 is used
are given in Table 5, and the test results when the ink set 3
is used are given in Table 6, respectively. In the following
tables, the “InkQy” (ink guantity) column indicates the weight
of the ink adhering to the cap, the “WonDi” (non-discharge

nozzle) column indicates as “0” the case where no non—

discharge nozzle is found and indicates as “X” the case where




-39 a non-di scharge nozzle is found, and the "Recov"
(recovery) colum indicates as "0" the case where the
non-di scharge nozzle is recovered and indicates as
woCtooshiesisase where the non-di scharge nozzl edrgrnoie12273
recovered. 5 [Table 4] Cap < | x 104 Print > < 2 x 104
Print >< 5 x 104 Print > E%ge I nkQy NonDi Recov

I nkQy NonDi Recov |InkQ Non Recov A 0.02g 0 - 0.02g
Oz -ndh-028chargeBnz0249 i@ folnd2Gnd th®. 0RGR” ledovery)
0.02g 0 - 0.02g 0 - 0.03g 0 - D0O.02g O - 0.02g O -
OcOB8r0ind 385 o7 Gn@4gadk 'wh@a:QGQheQ ronFd9s 042 -

0.02g 0 - 0.03g 0 - G0.049g O - 0.05g 0 - 0.09g x 0 15
9,020 89 fe&v%%édoaﬂd Qn@ﬂsa@es als OxD4ehD casl- x@nr&:eothe
0.12g X O .04g O 059 0 - 0.08g X0 K O. 0

n&li}ﬁgcﬁap%@ n%QQ:Lé(fé nlatOrQé&re‘}ed 0.05g 0 - 0. 079 "X 0
X 0.63g X X' N 0.04g 0 - 0.08g

5 E#%%i_ X X [Table 5]_Cap < 1x 104 Print > < 2 x
ri > < 5 x 104 Print > Type InkQ/ NonDi Recov

IE%;lQ] 02 A% R0 006061535 HEEHF Sp2005 0T 20 Print >

InkQy NonDi Recov InkQy NonDi Recov  InkQy NonDi Recowv

A 0.02g © - 0.02g © - 0.02g © -
B 0.02g O - 0.029 © - 0.029g O -
10 C 0.02g O - 0.02g © - 0.03g © ~
D 0.02g O - 0.02g © - 0.02g © -
E 0.03g O - 0.04g O - 0.06g © -
E 0.02g O - 0.02g © - 0.03g O -
G 0.04g © - 0.05g © - 3.09g X 0
15 H 0.02g O - 0.03g © - 0.04g O -
1 0.04g 0 - 0.05g 0 - 0.12g X 0
J 0.C4g O - 0.05g O - 0.08g X 0
K 0.05¢g 0 O 0.08g X O 0.35g X X
L 0.04g O - 0.05g © - 0.07g X 0
20 M 0.17g O 0 0.20g X X 0.63g X X
N 0.04g O - 0.08¢g X o 0.13g X X

[Tabla 5]
Cap < 1 x 10* Print > < 2 x 10* Print > < 5 x 10* Print >
Type InkQy NonDi Recov InkQy Nonbi Recov  InkQy NonDi Recowv

25 A 0.0lg O - ¢.01g © - 0.0lg © -
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-40 BOOg0O- OAdg0- OAg0- CcOAg 0 - 0.02¢9
0- 002 0- DOOg0O0- OAg0O0- OAg 0 - E 0.02¢g
0O- 0.03g 0- 0.04g 0 5 F 0.01g 0 - 0.02g 0 - 0.02g O
wOoGBo@2s 0 - 0.03g 0 - O 05g 0 - H O Ag 0 PRCTHPIRFIQ273
- 0.02g 0 -1 0.03g 0- 0.03g 0- 0.05g X0 J 0.02g O
- 0.029g 0 - 0.02g X 0 10 K 0.02g 0 - 0.02g 0 - 0.02g X
X L0.0ZgO-0.0ZgO-0.0f X0 MO0.04g 0 - 0.08g
x ¥ 0.13091X XoN 0.039g ®.-0108.03g 0 - -0. 04y %19 [dJable-
6] 15 Cap < 1 x 104 Print > < 2 x 104 Print > < 5 x
104 Prigoag Type | nkQy d\kmg Recov LnkQy dcNal Recov -
InkQy NonDi Recov A O Qg - 0O00dg0- OAg 0 - B
O Qg Qo1 @90=DO&@g<b0090-dM%g%- -
OOgOZD0.0gO-0.0gO-0.0gO-E0.0gO
- CJQJQ,Z Qg o0- FOLH 0p- 0.Adg 05,0090 - _
ng g0.0lgO-0.0ggg(-H0.0gO-O.gOgO-
Qg 5 1,0 0 -0 9§ - 009 W, o -
2006/ 08)1%% P /JP2005/ 125% °
G 0.02g ¢} - 0.03g © - 0.05g O -
H 0.01g O - 0.02g © - 0.02g Q -
I 0.03g © - 0.03g © - 0.05¢g X 0
J 0.02g 0 - 0.02g © - 0.02g X 0
K  0.02g O - 0.02g O - 0.02g X X
L 0.02g 0 -~ 0.02g O - 0.03g X 0
M 0.04g 0 - 0.08g X X 0.13g X X
N 0.03¢g 0 - 0.03g O - 0.04g X 0
[Table 6]
Cap < 1 x 10* Print > < 2 x 10* Print > < 5 x 10 Print >
Type Inka NonDi Recov InkQy NonDi Recov  InkQy Nonbi Recov
A 0.0lg © - 0.01g ©O - 0.0ig O -
B 0.01lg o - 0.01g © - 0.0lg © —-
c 0.01g O - 0.0lg © - 0.0lg © -
D 0.01g O - 0.0lg O - 0.0lg O -
E 0.01lg 0 - 0.01lg o] - 0.01lg O -
F 0.0lg © - 0.0lg © - 0.0lg O -
G 0.01g 0 - 0.01g © - 0.0lg X -
H 0.01g ) - 0.01g 0] - 0.061lg 0] -
I 0.01qg o] - 0.01g o] - G.0lg 0 -
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-41 J 0.01g - 0.0lg0- OAg 0- KO.0lg0O - Odg
0- Odgo LOOdgO0O- OAg0- 0.0lg 0 - MO0.02g

01
g .
0-0.0290- 00290 5NO0.02g 0- 0.02g 0 - 0.02g O

0 Ol
- g

wo Broim ke above Tables 4 through 6, it is fREUAE20H012273

that if "the sumof the inclination angle theta and

the contact angle” is above /0 degrees, even when a
non- di scharge nozzle arises Hft er 50, 000- sheet

prisnti n@,0liche @ozzl e i s AdMigecower ed -by t he. @leanbng -
(or the recovery action). In the case of the above

Tabl e 5).d1ke ok set- 2 is.omsedoand a non-djsighar ge -
nozzl e arises after 50,000-sheet printing for the cap

type Noang the result showmsg that that nozzde iso -
recovered by the cleaning (or the recovery action). 15

ltmis pyeferred that theo.sdjz(r)@ of ot he incl i ngtd apgle _
and the contact angle is 70 degrees or nore, because

of yt he ¢ Ny cogponents theyeof.olt is confLit,fr t hat,
if the sumof the inclination angle and the contact

angle is ab%¥sm7&@%%593%§@§%egg§%gg§; gohar og gggﬁé Sut

does not arise (see the di

fu.Tab 4 G.of _.Tabl I
BB Ly ! MR P 19l IR S el
inclinati on, Jan | e, and g@e cont act _ang

|

| i b .9
0B TR a P SR et o S8 Bt S o

dgap"e&é%, Tie®attt ac & _
seesty A e sl o0 da 2O the ot Lgle L i,
Zgggégg%e%s%ypgé Jcﬁ%%g%g 1(2 021:7%he recovery action).

In the case of the above Table 5, the ink set 2 is
used and a non-discharge nozzle arises after 50, 000-sheet
printing for the cap type N, and the result shows that that
nozzle is recovered by the cleaning (or the recovery action).
It is preferred that the sum of the inclination angle and the
contact angle is 70 degrees or more, because of the ink
components thereof.

It is confirmed that, if the sum of the inclination
angle and the contact angle is above 75 degrees, any non-
discharge nozzle does not arise (see the difference between
the cap type G of Table 4 and the cap type G of Table 5). In
particular, is found out that, if the sum of the inclination
angle and the contact angle is above 90 degrees, the attracted

ink falls to the slopes of the recess and are easily led to

the outlet. In this case, there is almost no remaining ink on

§
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-42 the cap nenber, and the non-di scharge nozzl e does
not arise in the printing over an extended period of
time. In this case, the water-repellent finish is
woeatsddsion the recess inside the cap nenberPCRB200a12273
the range of the 5 contact angle of the cap nenber to
the ink is increased. And the fun1of the inclination
angl e and the contact angle T4 also increased.

Theeetop eyenblr| SarRDIBkEbhéntd scheFgase Zizhe de9e8f arise in
sel ection of the cap shape and the ink kind. The

majhat BARRGRGT 86OV &Y cdevhdRl eribg f espat 10

invention is applicable to inmage form ng devi ces ot her

than an inkyj @Elsprda%berthéHmeésr@pé‘l%ﬁh"H&éi?\_{'sCSr_eated
a copier device, a multi-function peripheral,

MoheeNErredeRE M2t %H@né@[{ HREQULT Vs AL E erd xtalﬂge of the

present invention is applicable al'so to a

W@oﬁt:s@@%aﬁ&e&pwey cgﬁvrhé}%) frorcoatﬂaf q&&hcdlﬁ %r Ghagge ang
ges a dr

devi ce whi ch di schar oplet o

d%kge%ﬁﬁnoffEH&1fﬂgilhggt#éggﬁgigcgﬁg cog%E ’ﬁﬁ%?%e}%ialso

exanpl e resi st

el S e 0, I R B cr

above- escri odi e

flcatlo s may be . 20 made artlng from
the %%%ﬁ%lg e Fﬁvéﬂ???n?nd2§ﬂ% %tkﬁfﬁs
mai nt enance ecovery device for a I|gU|d dlscharge
devi ce, n% P SIHG R TRTBEFY cHVeCengt SsuPrgEenof

a nozzle of a
invention is applicable to image forming devices other than an

ink jet printer, such as a facsimile device, a copier device,
a multi-function peripheral, etc. Moreover, the
maintenance/recovery device of the present invention is
applicable also to a maintenance/recovery device for a liguid
discharge device which discharges a droplet of a liquid
different from the ink (the recording liquid), for example, a
resist, a DNA sample in the medical field, etc.

The present invention is not limited to the.above—
described embodiments and variations and modifications may be

made without departing from the scope of the invention.




l'iquid discharging head, the |iquid dischargi ng head
di scharging a droplet of a recording liquid fromthe
nozzle; a resilient contact nmenber provided in the cap
menber to conme in contact with the surface of the
nozzl e; a recess-form ng nenber providing in the cap
menber to forma recess for receiving the recording
liquid attracted fromthe R zzl e, wherein the contact
menber and the recess-form 8 menber are integrally
formed by nolding, the recess-formng nenber is made
of a resin material contafktH§ a water repellent
agent, and the recess-form ng nmenber is provided to
have at | east two slopes being inclined toward an

outlet at a, r?@af e@é‘%aq{c et/'}%cB%‘%%S dfe‘(}’éﬂﬁfee‘fé‘r & SP{%&@ an

i nclination ang he sl opes e recess rm ng
dimehbeget dewnl bor i zonidlsisyrface and a contact angle

bet ween the sIo %%3an%ﬁ%ggnrecord|@% ggld i S ¢
degr ees 9r“fd Y Tive e At éndncéfréc e?yn%ﬁﬁ&e oL

liaaear dhﬁgh&ﬂgmd; aignd, wher eiipuddcantenhr9ing hesamt er
ellent agent in the resin material which forns the

dl?égé%l%r% PPN dod&CRECIDExEeER 0" TRl ghite nozzle;

percent. 544.53; 1 Ihe JBReNRRGBLLeEOMOL YedeVh Cehe cap
according to claim1 wherein the recess of the

mempeessof 8PRE N MdifeCt sitpr GhicdedThRER @or Hee shawi
are curved, ées%al s %?ﬂ%ﬁ@%@l eV aL Y th?ri\fl'é?}?e cap member

accor di ng tO erein t sum o
tol iokmnat reneangf @ arddilvéng the recording ligquid attracted

from the nozzle,

wherein the contact member and the recess-forming
member are integrally formed by molding, the recess-forming
member is made of a resin material containing a water
repellent agent, and the recess—forming member is provided to
have at least two slopes bkeing inclined toward an outlet at a
bottom of the recess,

wherein a sum of an inclination angle of the slopes
of the recess~-forming member to a horizontal surface and a
contact angle between the slopes and the recording liquid is

70 degrees or more.

Z. The maintenance/recovery device according to
claim 1 wherein a content of the water repellent agent in the
resin material which forms the recess-forming member does not

exceed 10 weight percent.




contact angle is 90 degrees or nore. 5. An inmage
form ng device conprising: a |iquid discharge head
provi ded as a recording head which discharges a
droplet of a recording liquid froma nozzle; and a
mai nt enance/ recovery device provided to maintain and
recover performance of the |iquid discharge head, the
mai nt enance/ recovery device4 onprising: a cap menber
covering a surface of the nozzle of the liquid
dischargingrhead;,a resilient contact nenber provided
in the cap %%ﬁ%%%HQ%F%ﬁﬁﬁ¥ﬁeﬁOHSHVaQ?V%F?ha?$é;%¥W3éﬁ%
c18fimt DERNOZZ! €; £ Re 1 8GESSs TaT WinAg (EBABEL FREAVALI MGddY is
the cap nenber to forma recess for receiving the
prpEédrdi nhth | eritent twhaictred rof coWveRe nozzle, wherein
the contact nenber and the recess-formng nenber are
integrally fornmed by nol ding, the recess-forn ng
menber is made of a resin material containing a water
repel l ent agent, and the recess-form ng nmenber is
provided to  have, at |east, two slopgs bei n ié&%j neq:
toward ah' ottt dE3H - SV EMCSF TYhESY dEBs IO LG Lo
c1WREr e PndrSUM Ble adurh ned iRt ijer1angkeodf ahdhee sdrapas of
the recess-form ng nenber to a horizontal surface and
cogtagpnpagte ahyl & F&IWERET (He ™96pes and the recording
liquid is 70 degrees or nore. 6. The image form ng
devi ce according to claim5

5. An image forming device comprising:

a liguid discharge head provided as a recording
head which discharges a droplet of a recording liquid from a
nozzle; and

a maintenance/recovery device provided to maintain
and recover performance of the liguid discharge head,

the maintenance/recovery device comprising:

a cap member covering a surface of the nozzle of
the liguid discharging head;

a resilient contact member provided in the cap
member to come in contact with the surface of the neozzle;

a recess—forming member providing in the cap member
to form a recess for receiving the recording liquid attracted
from the nozzle,

wherein the contact member and the recess-forming
member are integrally formed by molding, the recess—-forming
member is made of a resin material containing a water
repellent agent, and the recess-forming member is provided to
have at least twoe slopes being inclined toward an outlet at a

bottom of the recess,




wherein the recording liquid contains a water, a

pi gnent of 5 weight percent or nore, a polyner
conmponent, and a water- sol uble organic solvent, and
the recording liquid has a surface tension of 40 nl m
or less at 25 degrees C and has a viscosity that is
above 5 cp and below 20 cp at 25 degrees C. 7. The

i mage form ng device accordipg to claim5 wherein a
content of the water repelléﬁt agent in the resin

material which forns the recess-form ng nenber does
not  excEREr A viki Gt PerCedt CL8N2Fhen| ABGESfof nlify Slopes

ofd@ULCe-BEEOL £l M 4P iR B oWherek N ohhe 1T 86LBSOf e
recess-form ng nmenber is provided with corners which
cogtacgyppelde between the slopes and the recording liquid is

70 degrees or more.

6. The image forming device according to claim 5
wherein the recording liquid centains a water, a pigment of 5
weight percent or more, a polymer component, and a water-
soluble crganic scolvent, and the recording liguid has a
surface tension of 40 mN/m or less at 25 degress C and has a

viscosity thatt is above 5 ¢p and below 20 cp at 2% degrees C,

7. The image forming device according te claim 5
wherein a content of the water repellent agent in the resin
material which forms the recess-forming member does not

exceed 10 weight percent.

8. The image forming devige according Lo <¢laim 5 wherein
the recess of the recess-forming member is provided with

corners which are curved.




