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-1 DESCRI PTI ON MAI NTENANCE/ RECOVERY DEVI CE FOR LI QUID
DI SCHARGE DEVI CE, AND | MAGE FORM NG DEVI CE 5 TECHNI CAL
FI ELD The present invention relates to a
mai nt enance/ recovery device for a liquid discharge
device, and relates to an igage formng device having
the liquid discharge 10 device provided with the
mai nt enance/ recovery deVEseRIBACKEROUND ART Anpng
various imge form ng devices, such as printers,
facsimles, copiers, nmulti-function peripherals, and
15 plotters, there is an image form ng devi ce which
has a |i gy ' j ' j [.qui
i schar oi A HEEERE SRR TPRY ek ORES, Erodgd gt sonnree
recording Ligquid is provided as a recording head. For
Dﬁﬁ% 'iﬁ§§e1¥%ﬁﬁhﬁﬂfMﬁﬁﬁ(nglgEnaintenance/ 20 recovery
device which is provided to maintain and recover the
performance of the recording head which di scharges the
recording liquid is indispensable. Generally, this
TEMINTICARaREBLDr ecovery devi ce conprises a
noi sture-retaining cap, a suction cap nenber, a w per

bl ade, anghanpi&déntdiisfarden2delieceptacle. -2 The
noi sture-retaining cap nenber is provided-to cover

mdﬂﬁ%eﬁgﬁék?ré866é¥§3d@éﬁ&ehE%Q gefkﬁﬁghrgﬁéaﬁar%%iHgvice, 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, copiers, multi-function peripherals, and
plotters, there is an image forming device which has a liquid
discharge device in which a ligquid discharging head for
discharging a droplet of a recording liquid is provided as a
recording head.

For this image forming device, a maintenance/
recovery device which is provided to maintain and recover the
performance of the recording head which discharges the
recording liguid 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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mai ntai ned, in order to prevent fixing of the
recording liquid near the nozzle due to natura
evaporation of the recording 5 liquid as the ink. The
suction cap nenber is provided for attracting and

di schargi ng the recordi ng |HQUId with high viscosity
fromthe nozzle. The suction cap member may be used

to ConCUVTE@trhdﬁsﬂ:er\éeréﬁaiﬂfn@Dééé YeBndet éilsnbegvga@d to
menber. The w per blade is provided for w ping of

ooRR FET e A s b OF A M %&&%@?é?@% ed

~_when, per f die disch which_a d .
e R e BT oo A o QuP BRI RS R CPEOREFPERLRS (it

the image formation is discharged. Generally, the cap
negenbee PrEAdeicinef §p pabural tefepopmtion of the recording
mai nt enance/ recovery devi ce includes a contact nenber
lighidhas stherddek.of Tar shasioxw cmmivemberd icoptracided héor
nozzl e surface of the recording head, and a

attesessnd odrd ra;gsr&@.‘@gﬁng neMéi ededBing €6@88df Pith high
receiving the recording liquid attracted fromthe

v1§@5§i€yof‘r$nh% gg@l gléurf’f‘l‘f(? diieiyed %Qm%@faﬂ%?eoe used

Pat ent™ No. 3 I scl oses a cap ne

convent|o |nk printing .device.
o A GRS FEFTE 8P opes Toot B GoLar - PAcH PR dEmber

toward the ink outlet, and the second sl ope that
They v ERek 2+asif tife PEPViEed STRh e miag o1& éEEI enpietphdde

toward the ink outlet, so that 25 the remaining ink
reﬂ@adlltl%elJWCb@tdh@tflmyt@eth%dlm.e sgriapanesBhe idle

Lai d- Open Patent Application No. 2001- 071514
didtsstgs asscemapleeibensédrvitere purdlrinangl 1HD&-dBécharging

printing device in which the tapered space part which
in!®¥hich a droplet of the recording liquid which does not
contribute to the image formation is discharged.

Generally, the cap member provided for use in the
maintenance/recovery 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 iiquid 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 member
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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conti nuously reduced toward the ink outlet is forned,
and the 5 ink holding neans is disposed in the pipe
passage connecting the ink suction port to the
negati ve pressure generating neans. The ink in the
tapered space part is discharged, and the nvisture

_—

inside the cap member is retained with the ink in the

pi pe passmganééé 1RRANEsEn LAk taP e Fialent cAPRLI CaSH LN

No. 6-23891 di scl oses a cap nenber for a

enf i | nk-j.et i ot ev] [ hch_th

OT%g?érE%éepe eeénig(gg n{n&lwggépp% e'-%l (%/délt ggoﬁggigneih%t

surface,of, the cap, er for increased water, . ,
PriBhbhY CHEE ST ACAB RN e er RS 4 (EALEIERGE which 1s

facilitating the' 15 ink suction of the cap nmenber b

copgiperiglY Heeduaedadreprdgthe inheowdsti Asi derseds azed the
Japanese Lai d- Qpen Patent Application No. 2003- 001839

indi boldses rearap isedbepofed mn cdry grildeopakbsagh- ¢@inecting

printing device, the cap nenber being conprised of the

thel a8kl sudPiseabd Ry TEHIRY reQpelivBd prBesteZ Zd&h Sl i3L means .
and the rigid nmenber form ng the seal ed space part.

hi sicap swrher J j t§§% s 434S
Thgi %ﬁlt‘.%ﬁt ness. pgir%ﬁegbégg ot ¢ gfgt %cﬁgfggtar ca%%a 1?e’ng
nenber are for.ne

mepber aan%h riqgid fr wat.er,
mo ERRTT o= GFFa =6 ERTORE LoT A BRgrs CPotbheipidn the

.25 being 90 degrees or nore. -4 For the purposes of
P1BBt B #P#f good coloring nature and high reliability,

the dye ink is initially used as the coloring agent

of the infapanasee Laak-Peenrikziornti fprdévatéonsNot he-238915

i mage form ng device. In recent years, however, in
distleses 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-

001839 discloses a cap member for a conventional ink-jet
printingrdevice, 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 ér 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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5 to give light resistance and water resistance to a
recorded image, there is the major trend in which the

pi gnment ink which containing a pignent, such as

carbon black, is used increasingly. Mreover, there

is also the trend in which the 10 viscosity of the ink

is raised for the purposes oﬁ meking the flexibility

of ink preserimtimndyeh @EdoB{:QYﬁﬂﬁ%ﬂﬂ)dch%oﬂéJrthi Afture
of an inmage on a plain paper after the di scharged’i nk

hes i, p r n.the; :0f_ qt5 0
B T e S TR R
the.ink_viscosjit r.eat |. anges wWith tenperature.

AR B R e et O e d e PR o R Bttt dions R RENEEVEGR 25
prescription, the ink which has a viscosity of 8 cp at
they ingggr EeEMENGEL HEPe allli §8630F \YBLedioNgVES  chRaprder
10 degrees C, and may have a viscosity of about 5 cp
tcagil¥2 déghtesedd stzlcac enddivager ore s wnwer toent seobrded

the inventors of the present invention, when such

imziggh- theeesis yrhidknaisr atbhaciedwliicH ReCAYRBht O0DAk which
cap nmenber, it is difficult to stably discharge the

cdnthiwi bl BNg: sRMentheRak scaprgeerased s Laeslhe case
of the Cap nmenber of Japanese Patent No. 25 3106783,

. 1 s kning ink near the ink outlet nay be reduced.
l@%$%ﬁ8§g§%9; when the pignment ink, especially the

pigment ink with a high,vis osity of 5 cp or nore, is
used, thelBTPLVeire Th5EbENPIACT iR HIRDUIECHRLGNnERS
the ink becores inadequate. Also, in the case of the
vigggsiEithef blhe Japanéesealsetdafdr Opem IREeOSESAPH| hakineriche
No. 2001-071514, there is the A
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 viscosity 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 invention, when such high-~viscosity ink is
attracted to the conventional 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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problemin that the discharging of the ink becones

i nadequate when the pignent ink, especially the

pigment ink with a high viscosity of 5 cp or nore, is

used. In the case of the cap nenber of Japanese

Lai d-Open 10 Patent Application No. 6-238915, the

suction of the ink is facilitated by increasing the
Hotetvelr, I gpehl| ene e Qfmdnfte 18@&p ekpst gl 1 HaMRY i gmeheni fkeyith

pigment ink with a viscosity of 5 cp or noré and a

Iha ' f I 2 gree 'S

R R S S L e

t rs el.l ent. finish is given.. For_this reasgn,
SRRt S e e Ll e ST CE SR

not enough, Moreover, when the contact nenber which

contacts £he°nory e Gecgcel Bha i mekeds ofofapapese

menber in which this contact nmenber is provided are
Laigt-egral Pytent o WiyazdonoNdi ngQ01407151d, f thewkt 1§ othe

apply the water repellent agent wuniformy to the
prokdessinnshate e dischagglognbhocienisr beomébi ERadd@uate

contact nenber is provided. Furthernore, in the case

neh the &miriex 0 |k Rakent i
" Appl i ca??%ﬁ No. 260%:58%%%8@?%&?3&%%?0%?%{r}r%%ht%aktll,gh

vidReR:LDeo Pl OMEhlal B LRt iseyl scost by of 15 -6 cp or

nore  a ace ténsion of 40 nYmor |ess at 25
degrees C_is_used, it igpdifficult to formeither_or
e

both of The ¥ &&45% °ePPnganehtreaf TRBapegedlaid-Open
menber froma water repellent material with the
PaggRt aBPPhHER el arb Nohe 6 ARB BEP ngtlo® s tdeyr eésthbe hmk els
DI SCLOSURE OF THE | NVENTI ON
facilitated by increasing the water 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-Open Patent Application No. 2003-001839, it is

confirmed that, when the pigment ink with the viscosity of 5
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An object of the present inRvention is to provide an
i nproved nai ntenance/ recovery device for a liquid

di scharge 10 device in which the above-nentioned
problens are elimnated. Another object of the
present invention is to proyvide a

mai nt enance/ recovery device for a liquid discharging

cpd@w £6ré Nadii ek the reeketeheDEh | 8N afv/a %§D1€§§’0§E 25
increased with sinple conposition and the

de%&é%gaégiﬁgguééd char agt gL ks g1 0f¢ d;s %ﬂ@%grg%ggogc L of

Vi SCOSIi ty 1 S I NCr ease n or | eve
e BRSO B, TRt Y e

di scharge device, the nalntenance/recovery devi ce 20
repERpENS| PRte B alay itbnbEE EOVERThERIIuLakeoink being 90

nozzle of a Iliquid discharging head, the |iquid
dedrsebargimgrdead discharging a droplet of a recording

liquid fromthe nozzle; a resilient contact nenber

provided in the cap nenber to cone in contact with

the surface of the nozzle; a recess-form ng 25 nmenber

DI@E%S@@%FWQ@qu@@ﬁber to forma recess for -7
——recervrng—rhe—rECUrdrﬁg—I|qU|d attracted fromthe

nozzl e, &S gntagésnﬁnpfr %1q1£p1 o provide an
recess-fo %%jefﬁs aFep egr aIW%/ ot med B P
. ol ding, the receﬁﬁ-fornln nenber i's nnde,of resin
ITRROEEH A2 LRTRRAT g'feSONEFIérd‘?% 1% Bagepidsd hﬁ@“aﬁl%e
recess-form ng nenber is provided to have at |east two
degiigpesn beliheh i Hid iaboderoant torgd anddensgt azebet iminatfed.
the recess. It is preferred that the above-nentioned

Another object of the present invention is fo
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 liquid with high viscosity is
increased.

In order to achieve the above-mentioned objects,
the present invention provides a maintenance/recovery device
for a liguid discharge device, the maintenance/recovery device
comprising: a cap member covering a surface of a nozzle of a
liquid discharging head, the ligquid 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




10

15

20

25

mai nt enance/ recovery device is configured so that a
content of 10 the water repellent agent in the resin
mat eri al which forns the recess-form ng nmenber does
not exceed 10 weight percent. It is preferred that
t he above-nenti oned mai nt enance/ recovery device is
configured so that the recess of the recess-formng

refBAhehgi ShOTAViSled tlhlgﬁ%nﬂ@fméch fp}j;?h he RHLYEd.

I't is preferred that the above-nentione

Lnt epanc cqver Vi i,s_configur that, a

R R o G A B Ean iy e G 5 Ee fp are

. recess-formng nber, _.to a horizontal_ surface and a

mESHF%i%Y @F%e%g‘&/\é@%df—%r st L AP TP TTHBY r BEBY P
liquid is 70 degrees or nore. In this case, it is

mageepér a2 et s Hatmatierisdnrortaeinga ivsdsitogenaglenampent,
the contact angle is 90 degrees or nore. In order to

andchheveetdes -afmwe-mentnbaedi olpeotizied tthehpresentleast two
i nvention provides an image form ng device 25

s16PEBI b1 Mg ndlidddd tdisaehasgeoieadt ROW 86dt88 & the
Tecordi ng -8 head which discharges a droplet of a

rebggording liquid froma nozzle; and a _ _
mai nf enance/ recovery device provided to maintain and
recover pﬁéfornanc of

tFe {i ui d disqhar%e heag, t he

mai nt enante/ T2 ERVERF a8y FRRL Colfpri ¥y Rt igpetenber
covering 5 a surface of the nozzle of the |iquid

maap§§ﬁ%@§ﬁfﬁfqﬂﬁﬂfy aevies| 15 ernicomzact srefbet presatsd of
in the cap nenber to cone in contact with the surface

thef weher nozpd gierd mgesssihorme mesimemaderprdvivdicy farms
the cap nenber to forma recess for receiving the

theeeotds $af dintiiticd mahbeaciess fieiNd:te 028l Reight 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 above-mentioned
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 liquid is 70 degrees or more. In this case,
it is preferred that the sum of the inclination angle and the
contact angle is %0 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




10

15

20

25

10 wherein the contact nenber and the recess-formng
menber are integrally formed by nol ding, the
recess-formng nmenber is nade of a resin nateri al
containing a water repellent agent, and the
recess-formng nmenber is provided to have at |east two
sl opes being inclined towar@®an outlet at a bottom of

he%Eewﬂ§cﬁeﬁf§Eha ded & BE?ﬁféf65EEﬁ"ﬁed&fﬁingoﬁgquid from a

ove-nentl oned 7 mage ormng adevice IS Igured so

that the.recor.di.ng lLiquid contains a ter Lanent. .
nogElE (EGHR PEIEERETr REr TR HoTier Loy risHeR? Marrain
a water-sol ubl e organi ¢ solvent,, and 20 the recqrdin

and; FEFAVHAPY LAFHRRCE PENERBNI B D GiSRagrel BEad, a?h%S

degrees C and has a viscosity that is above 5 cp and
mabetenarCe fpecnvey deyieesc@oPcEoIM ig Cep mhaber covering
mai nt enance/ recovery device of the present invention,

a bhefsoatatttine ez 1andft hiee r et@sist fdirsdhaggilf hesdera
are integrally fornmed by nol ding, the recess-formng

res91 TBADCEoh S (R ARl rapF69i JedB e G@NHANBERGLE come in
water repellent agent, and the recess-form ng menber

' ' I t J Ln ,
cohfaBF LT ol BT <Bac e o w0 B A PRetoming
For this reason, it IS possible tcré%i ncrease thfor

NeREEE PRI EhCE ¢t ABP AP Rentd? WWTh SiFRHFES
conposition. The recording liquid attracted into the
reegpvingnbes Jerandingniligeddtatiractadgasmothehaozekess

and easily led to the ink outlet. Even when the
wheeebndiing dompaat wictnbea awdsthositgcass—-Foocping memkeeande

a surface tension of 40 MV mor 10 less is used in the
inkkbguh Ul ¢i sehdedawleeng) tthe RS PR ridng 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 liquid 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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i ncrease the discharging characteristic of the
recording liquid with high viscosity. Since the imge
form ng device of the present invention conprises the
l'i quid di scharge head provided with 15 the

above- nenti oned mai ntenance/[ecovery device, it is
possible to forman imge with high quality even when

meth@r i@%’i&g gt ld %‘é‘s@n"‘&n&‘ﬂeﬁé’l SRR tl)ﬁlﬁf; 8 KRc&r nore

surface tension of 40 nNmor lesS is used in
h
i Ly secns bt 20, et [riies .

ar ent fron1th followng detail ed description when
haBBoaF rFa5F OO GIOPRONDas e T st hoNRarngh corLeC L

dr awi ngs. 25 BRI EF DESCRI PTI ON OF THE DRAW NGS -10 5
botbom @& the sregeserspEeri Veldi wrpsan shéwiAgPppeible to

conposition of an imge form ng device to which an
inembode nerd waifert lrepedilaheaant elree cayempmbevi wieth os impies

l'iquid discharge device according to the invention is

cofpBbi€fon Fl @he? de®ozd€hgS S geRE tdtaRAl eV 8hOYhaddhe
conposition of the mechanismpart in the inmage formng

e oe (GO R Shethant ST O e 5 PIG Y
le Idstg Ptlléa nlI'YQ eovl\{tﬁ.g%\l.m ngvtegewlgg rmc%SI trle%grglng liguid with a
viscosity of 5 cp or more and a surface tension of 40 mN/m or
less is used 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 ligquid discharge head provided with
the above-mentioned maintenance/recovery device, it is
possible to form an imagerwith high quality even when the
recording liquid 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 zpparent from the following detailed

description when reading in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
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sub-system cont ai ni ng the mai nt enance/ recovery device
of the invention. FIG 5 is a diagramfor explaining
the outline conposition of the sub-systemof FIG 4.
15 FIG 6 is a diagram show ng the right-hand side
surface of the sub-systemof FIG 4. FIG 7 is a

di agram showi ng t he side surflace of a cap

di agram show . of a cap .
he 1ront "Sor 190 of T A0TERG. Cap K ihgl 1T ing o

mechanism FIG 9 is Cr -sectional vi.ew show .
e et 1 g, TR AT AR whyBH 2R HhBdoument

for explaining Ggw conposition of the cap nenber of
ofrithe §alpEenACHESFOVERY FOR CARY NBeolt g discharge
| NVENTI ON A description will now be given of the
depristepredrdimbddi et dngkntheniiwemalasdai t h ref erence
to the acconpanying drawings. 5 FIG 1 shows the
conposi ti BIGof2 aik iaegeskesathonalewicar tshowinghtas
enbodi nent of the mai ntenance/recovery device for the
comp@di €1 gh SEN A HEE itRHa$8 sACEAFEI 1Y R iR gel PYeREhENddPice
applied. FIG 1 is a perspective view of the inmage
off ¥ ng device which is seen fromthe front side of
thé "10"i mage form ng device. As shown in FIG 1, the

| mage forElE?lQ%&i%Fplan view showing the composition of
the mechanism pért of FIG. 2.

FIG. 4 is a plan view showing the compositicn 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 shqwing the front surface of
the cap holding/lifting mechanism.

FIG. 9 is a cross-sectional view showing the
composition of a cap member.

FIG. 10 is a diagram for explaining the compositicn

of the cap member of FIG. 9.
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conprises the main body 1, the sheet feeding tray 2
which is attached to the nmain body 1 for supplying
the recording sheet, and the paper output tray 3
which is attached to the main body 15 1 for stocking
the recordi ng sheet on mhlcg_ an image is printed
(image formation). The i nmag orn1ng devi ce further

RESETRHDBERoR NEARIGANT begeThpadinmeBaint i on 6 at one end

of the front tace 4 of the main body 1, the cartridge
| oadi ng p ; LNg j ect
face 4 a3 SORTED oo e P HEE & ‘ég%{ U HHE BE@Pbrya
e form devi ce has the oper |on pan ,
erELBaRE Sharif foH cRegen WLk ot 2 BROEDR( or s
which is dlsposed on the upper surface of t he
acegmPRRHgRy | Sl MySporti on 6. 25 The cartridge | oading
portion 6 contains the main -12 tanks (ink cartridges)
10 whi ch EI@. thesHdawguitttestompogitiankof an ambogufdrming
repl eni shing neans,- and the main tanks 10 are

defXeBangea] ¢éh athen@adt mkdgect oah n@mrehiaﬂae@rééoveaay
equi pped with the front cover 8 which can be opene

de@ﬁ@eck8§e%é %Jhﬁﬁki Qgthgent éﬁ%p d%o%ﬁlheetbn@ﬁg

rmng vi ce” of e pre nent W |
. d f Lo FIG_2
AT AT 55 fflegna“*?*ef-

3 shows the i ncipal part of the nechani sm part.
impge ﬁPﬁlﬁ%n%rfge‘Pé%‘et Whige HFafeen 240 ¢ fBORE ?nlfiﬁeof the
frame 21. The guide rod 31 and the stay 32 are the
imggiedéormiempetavigei.ch are arranged across the side
pl ates 21A and 21B
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 output tray 3 which is attached to the main body
1 for stocking the recording sheet on which an image is
printed (image formation).

The image forming device further comprises the
cartridge loading portion 6 at one end of the front face 4 of
the main body 1, the cartridge loading portion 6 being
projected from the front face 4 and formed lower 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.

The cartridge loading porticn 6 contains the main
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so that the. carriage 33 is held slidably in the main
scanning direction. The carriage 33 is noved in the
direction (the 15 nmain scanning direction) indicated
by the arrowin FIG 3 by the main-scanning notor
(not illustrated). The carri%ge 33 is equipped wth
the plurality of recording €ads 34 which are the

tam(gr bk ycﬁtfl%dsajt 1hegdsch ogr@ﬁfehqugluae b gronl

drop of the recording liquid and arrange

asal OPQg& re#]le r%as'iﬁ' heL e58 the Jai, gr\?ﬁ””' L09%s 10 are

diir &€ arabi t nozzles he~“recor di ng
heads 34 are_di sposed he directiqgn intersectjng
eXFh@n%W%cam%garm@%. Lﬂa Ay H%wﬁkgd%pequlpped

di schar g direction is directed downward. 25 The

withcbhei %@omtemem 8i Wbiolecamdrs emengidngrdeatiosed.13
34y which discharges a droplet of yellow (Y) ink, the
recordingN@ead1ﬂﬁmnmhhahiémspmwﬁgms1ﬂmﬂﬁﬂ@betf@&ming
magenta (M ink, the recording head 34c which

de6h§§h@f9€ﬁéEbﬁﬂgaﬂteémﬁédfﬁéﬁt wi@1 WK exandi h8E with
recordi ng head 34b which discharges a droplet 5 of

re?!e?&ﬁ?% ﬂi‘ 2"“358 g?ﬁerfcorﬂd@g é”%%@g%.“thé L&k$8d 89 on

e |n color recor
cordln

di sregar.ded. The f the r IS
o bhe PETH AL o r”ﬁvé EiBod Ml FhE PeLbrirny bart of
heads may al so be constituted by one or the plurality
thgf meehap M Patdads each 10 having one or the plurality
of nozzles fromwhich the droplet of one or the
pl uralityThd wighdr andk$efs didehaiges 2TheahdqRl®l form the
di schargi ng heads which constitute 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) éf the recording liguid,
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
downward.

The recording heads 34 include the recording head
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recordi ng heads 34 may include, as the energy
generating neans for discharging the droplet of the
recording liquid, any of 15 the piezoelectric
actuators which use piezoelectric elenments, the

t hermal actuators which use_the phase change by liquid
filmboiling using el ectro tR&r mal conversi on

349! GHEOA Soi SRS 2CYPLPEER & NRSISLOT () GAR, tn
electrostatic actuator using the electrostalic ?orce,

c<EReLE AP PSR, 2L ot AL L6109, 29 A0 B

ase enperatu ange.
. 33 carries the sub-tapks 35y, 35m .35c¢c, and 35k of
inEne e AT D% JRaH PRRS FIAn SHRAARasSt RSrpatel (1 Fvan
l'iquid of each color ink to the corresponding one of
(Ci henkectndithe resesdday hezperdh wiiigh Wheshehges a droplet
sub-tank 35 is 25 referred to, the ink color of the
ofsbhbatlani®k)s idiksr efaerdethe redekding headr dings| t@fdrted to,
fromthe ink cartridge 10 of each color ink nentioned

thabove dslsuRiE ited tecbheisyhdank s3%91 sebgaaghqcol or
via the recording liquid supply tube 37. "When the ink

cart | ooty Gepclanh ffcecon, Wecra Leesigdyl gt e

5 respective cofor inks are i ngui she
FIG 3,.,the ink cartridges 1Q.are accommodated in the
refhiioran i i EIRORTEA 6. it e LIS Bor et R A S0
23 for, sending the recording liquid fromthe ink
be capPRF S By n8r PENERR PH UM tyaphr ragerdbrgimpds each

portion 10 6. The recording liquid supply tube 37
hatimm eree dmkhe plurality of nozzles from which the droplet

of one or the plurality of color inks is discharged.

The liquid discharging heads which constitute the
recording heads 34 may include, as the energy generating means
for discharging the droplet of the recording liguid, any of
the piezoelectric actuators which use piezoelectric elements,
the thermal actuators which use the phase change by liguid
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 color 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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cartridge | oading portion 6 to the sub-tank 35 is
fixed at its internediate portion to the back plate
21C by the main body side holder 25. The back plate
21C constitutes part of the 15 frane 21. The
internmedi ate portion of the recording liquid supply
tube 37 is further fixed byqﬁﬁé fixing rib 26 on the

carri age ?ﬁe glciflﬁ_r@ ﬁ%gutﬂéngroﬁhﬁuéhﬁ% Ja&ecqiiaaﬁg%tof

for supplying the recording sheet 42 | oaded on ft

sheet . st ackjn 20 _past he. ba ate). 41.aof e

S EP L bat R B REPietst R MH St pliegenk 39
roller 43 and, the separatin ad 44 opposing tq_the

off 8aghy GPLEF W THR HeCoaciBy| LrTW PR t‘@’@pgﬁat i fien
pad 44 serve to separately supply every one sheet of

thehénkecartridoshedtys 426 r dRet hand het asteagkifegrpdrto, the
41. 25 The separating pad 44 is nade of the material -

rasipeltaveacgior linicoefre dientnghishédti on, and this
separating pad 44 is resiliently pressed on the

surface ofst bgofgeth rrald.er, 48ne Thek t daRsPIde PN aker
conveying the recording sheet 42 fed fromthe paper

f [ r r..t .l r t
PR B o BT BBy s L e i Moo e

transport belt or conveyi the recordi.ng .sheet
SUpP LG POURHIRHb AT KT EOMador B | BREO TG dggpeR TEom the
~roller 52 for pressing the recording sheet 42 sent ‘
inkhecgughidaes gif des umangsmh LRethRpedt Fedtiend opding portion

agai nst the transport belt 51; 10 the conveyance gui de
6.53 for changing the transport path of the recording

sheet 42 sent in the generally perpendi cul ar upward

di recti onThy abesid Yy dagneasssppl Patubd 37 eremditRg ink

sheet 42
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 constitutes 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.

On 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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is placed on the transport belt 51; and the edge
pressurizing roller 55 which is energized to the
transport belt 51 surface 15 by the hol di ng nmenber
54. Moreover, the transport part for conveying the
recordi ng sheet 42 includesﬂ%$e charging roller 56
which is a charging neans fot charging the transport

cd@ﬁf&c§én§uéf5¥¥icimﬁ% téﬁBSEHEE §E%éré%ﬁdgsgéﬁ gndk gss

belt, and this i s wound ‘bet ween
-yt iolial ol ausot, SHE P g ROl

around in_the belt conve e direction of FIG The
Char 01 ng FOF TE PP RE L O RC ST gher fecoraing
transport belt 51, and thls roller is arranged so that

shegtndy fo8 Heom ¢ aPes foefbng (AL srgeirorhsf lotier part
transport belt 51. -16 The pressure which is exerted

sugfatkecbhothe erdmfinghbeetaB¢i tig-luddd ehebGodhating
about 2.5 N. In the back of the transport belt 51, the

elgHikdes: N"ERdefrédkgcstabeangsl abr tdh AN @Ae recording
corresponding to the 5 printing area where the

shREkNybngn @?ra‘l%tﬁ%@seatweaag&% e tﬁ@e‘égu9¥?£2foller

recording head 54. The upper as projec
ui de,

52 TR AR 10 Zeseraibl shEst of4 de e?%ﬁ%&ganﬁée §1ce

raoller 57 and tensign roller 58) which support th
45 f3REpbiRe PaRPhHANCISRI BREF By 10THe HrakEpBPPOBEI lPelsq 51;

i's pushed up and guided in the printing area on the
thgppenveveiice eagwifdegdiddéornehbeyis]  ths ghiapspreti peth of the

flatness is maintai ned. The sheet ejection part for
reaotrgiihli sigedthel2 sent in the generally perpendicular upward
direction by about 90 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 trans@ort 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 directioh of FIG. 3.

The charging roller 56 contacts the surface of the

transport 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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recordi ng sheet 42 recorded by the recordi ng head 34
includes 15 the follow ng elenents: 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 egper output tray 3

whi ch. is provided under t e delivery roller 72. The

Th@egggésufé”%ﬁiE%.%%e@x99£$868nt@@eQ§hﬂ¥%hH529fr9£éeéhJ ing
the delivery roller 73 to the paper output tray

rolie g? Lo f%ng%d%{t ng igh in order to increase the

ch can bé stacked on the paper output tray

3 The back of t |n bod 1 i.S RrQ i de
Che doubl €8 shifec ety n& Bnf FARSPQR ;5, ﬂ?sgulde

doubl e 25 sided feeding unit 81 recelves the recordi ng
meghest 64213 caxpanagdoptt Abe oppdtiien diqraespondibyat obhe

of the transport belt 51, reverses the recording
priheehgd2reanthdreeddet peineveg st pardwomdidngnshbet rd@ording

to the area between the counter roller 52 and the

shbbaNBPOf ke beddorblingTReagBBYAl frRediiant sB82fhsefREged 5
in the upper surface of the doubl e-si ded feeding unit

S q&&g 0
pr%éSFgéd ?Rﬁg -systen{ g% E?-B%@ I qu '&ﬁglggégr%%
vice o nt _inve |s ar.r-an
Suﬁ A<Hr Fﬁ{?%eﬁtﬁ@hﬁ? %ﬁ%ge% W‘% rFé’lslé‘é% ﬁanveyance
direction of carriage_33, so that the 10 state of the
Ioﬁégilé7o@n¢éQQﬂ%%QEgrﬁééﬁr3§81swhﬁﬂhn%ﬂﬂﬁ9§taﬁae transport
recovered. The sub-system 91 is provided with the
bedéspect | Veerdap rmkebérsndpar®ZoklihiTh icopashedchp and
nozzl e surface of the recording heads 34. Wen the

guédpd92ni Bhé efeirtddigt Qrebhéni tike hipd fur@hckhefcaide
menber i s disregarded.

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.afea 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 outpﬁt 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 Bl receilves the recording sheet 42 returned
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The sub-system 91 is provided with wi per blade 93 for
carrying out w ping of the nozzle surface. The
sub-system 91 is provided with the idle discharge
receptacle 94 which receives the droplet when
performng idle discharge wqich 20 carries out

di scharge of the dropl et whitdR does not contribute

to
r ded : ins,C : i O
o P ep RO R RBEIB L o SBeb Sl 2

he _wW.p aner 95.1 noy.i the recordin
e e e i bert At R R T Rr e a
nnlgLng is carrjed ogﬁ to tgﬁ?idle 8 di scharge
receEepRACT . 4oTHe L06- 88T NFYESSs THto FRURE S E Rt 3 52
cleaner roller 96 which forces the w per bl ade 93 on
andhghei peanspazdndelto§lsur The ananualhdesdnpast 8Redmi fyymed
of the wiper blade 93. 5 As shown in FIG 3, the idle
indichehapger racefucaclof tB8 whiishe+=ickidv dectiiagdunpt ed1.
when performng idle discharge which nmakes the

non- pri ntA&Gsrdea iof e 91 heke Shiet@hainle /r8e808HP Hevice
direction of carriage 33 breathe out the dropl et

o301 €h>00es: Bt HOBLY LR €14,0:d GBI OEAGE LOoe

( I 'schar Eﬁi%@ 198' recorgl né&?}qw %ro I;aﬁegﬁ Vi SCO8l t%/ ©
durinpg.record is arranged. . This idle discharge

PrPRRRD HTEGPT &5 PoePURREE 0% RETSREr PG BOSFBRE one
the nozzle line direction of the recording head 34.

sifg ohi &he iGN dorarhgol et RIdégsr 8B of® tsat the
feeding of every one sheet of the recording sheet 42

ste$e carthedanld odnreberdheethdaskdidng st maynlaifidd and
recordi ng

recovered.

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

The sub~-system 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 93 by which integral molding is carried out to the idle
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sheet 42 sent to the generally perpendi cul ar upper
part is guided by the guide 45 and pl aced between the
transport belt 20 51 and the counter roller 52, and
the sheet is conveyed. The edge of the recordi ng sheet
42 is guided by the conveyance gui de 53, is pushed by
t he transport belt 51 by t he 8 “edge pressurizing roller

y Ofgqt he recording sheet 42 is changed
dlgs%’ha g Egg %‘?ﬁ

rees |n t he conveyance direction. 25

At this t at | voltage. i S, i ed -

Chat o pl BESoREbRThRT Al AUBESTIER T ?Esegier%n

a _high voltage power supply turns to the charg g
rQLﬂqreQGSEhbyhtfﬁ?CQﬁJﬁbﬁolePFcﬁiﬁd%wﬁiﬂ9q §hﬁoW1Per cieaner

illustrated. The transport belt 51 is charged in the
SHisuediicenat Sthod ttime sbcdeanbhagoiiieh wipetrhblade 93.

circunference direction according to the voltage

pattern chargesiralfrermat.eBy theaidbeldiddhsegpatteepthyle

the wwdth predetermned in plus and mnus. If the

99’%%9EQ'EQF§I$%g ﬁg%'d%obﬂ@ﬂsﬁﬁéﬁe§Ef¥bﬁﬂﬂig EHQ@SHQEEharge

51 alternately charged the transport belt

h 2
e RS S IR e BT s, S af-*
dlrectlon of sub- scannln%ev%EC|rc er ence. novene

scHnRg R RRSHET HelPT512 | Rrete T A b8 450pLe
moved, the recording head 34 is driven according to
whiiled riwagengt it widutisat ot hecesd ride srdierg theddsglgarge the
injects an ink drop to the recording sheet 42 being
regicopped Loquedasi g kiseokhey edur irthersolrbdowsngrranged.
This idle discharge receptacle 98 is provided with
the opening 99 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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line is recorded for the recording sheet 42 after the
recordi ng sheet 42 is conveyed by a given anount. Wen
the recording end signal is received or when 20 the
detection signal indicating that the rear end of the
recordi ng sheet 42 reaches lf  record area is
received, the recording operation is conpleted and
thdte o enesdbugpehestd 42 nisiusejoeebld hfy teRAPSrBULPHE gh
tray 3. During the printing (record) standby state,

vd NG 2D oAkl 895533 by t1RYEd t%otﬁgecﬁ%%%ygtﬂ&%% ,56.by the

surfacé, and cappi ng -20 of the reco hea

i-ed,. .by the ca nmber, 92. . Thus, the poor

Céﬁﬁ%%%gﬂggé%gt%%&ﬁ%i%?éﬁgylﬁ%?ng§H%€S is prevented

by mai ntaiping the nozzle in a wet condition. In the

state in Wﬁ?cﬁr%%&ﬁﬁ?ﬁghﬁ1QI§§ AEcERATIRA Handhes digepsion

carried out by the cap nenber 92, the recording liquid
off $hat sukcsedntimgn e 2z tbe( adzehrf statdeodioechéad

suction), so that the recovery action is perforned to
acticaeiiangeot ke velbagd R titieghi dhofgdd ¢l tergeesiyy i &h

the air bubbles. The idle discharging operation which

béﬂﬁ$QH§é99§t§erﬁobﬁr€H&Eﬁidﬁhtﬂﬁédé%%rhﬁﬁédi§nn€ius and minus.

related to printing is performed during the printing

oper at i OnIQrtl?gf%cgo%dégsgzas;%%%ﬁoﬁz }Lgletelpagd:sgati g%geon the

oper ati on. For t e sta C

erformance, of. t recordi ng, head, 34 .i s naintai ned.
PO E N B ot KA ¥ hEne By S G EngBOTE belt 51

.contained_in the maintenance/recovery device of the
wiildy édEkoplerhra it atiegd ot he ngeerndisw whiepthé2, and the

explained wth reference to FIG 4 through FIG 6.
recording 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 1is driven according to the image signal so that the
recording head 34 injects an ink drop to the recording sheet
42 being stopped to record one line thereon. The foilowing
line ié recorded for the recording sheet 42 affer the
recording sheet 42 is conveyed by a given amount. -

When the recording end signal is received or when
the detecticn signal indicating that the rear end of the
recording sheet 42 reaches the record area is received, the
recording operaticn 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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FIG 4 shows the principal part of the sub-system 91
FIG 5 shows the outline conposition of the sub-system
91. 20 FIG 6 shows the right-hand side el evation of
the sub-system 91 of FIG 4. The cap holders 112A and
112B, the w per blade 93 containing the elastic body,
and the carriage |lock 115 are" held respectively in

ot had e rdidgofedd 3 suly SsEERE%ut I e gt nhese o2,

conmponents can be noved up and down. -21 The idle
i scharg c i r et Wi, per
e TR R G S AR P el
the wiper blade 93,. the. wi per cleaner 118 cont.ai,ni ng
PRt R TR TR O POPELAgE e T p e bHadEm0g
on the 5 wiper cleaner 95 for the idle discharge
recept acl én9Bhe oSaienn v cducrRRRENY rofn thife rAcsddag head
of the frame 111 is held rockable. The caps 92a and
302 aadrike capso e demphicch? carlrey madorcdppi ddgguid
of the nozzle surfaces of two recording heads 34

id espeeltiwal yraf ectelrb 3l &t haoceape hohdterch bk2A=add sud@ion),
112B, respectively. Wen distinguishing the two cap

sUERr $ndl2é-and-1 128 i3 et Jaeededsg ey WdHaBe the

referred to as the cap holder 112. The punp (sudction
unpy: 128,is. onnected via th fl xiq%g t.ub @% i to
r R ST e SThal d oS LERe b as TG ol REPPIEIA
which is |ocated nearest to the prinpting area. The
punp 120 FEEndtlediedtitddind PReTatHt ghischgzges a
and 92d. Nanely, only the cap_92a serves as the
drapdtsitorf thei trlurdatetis mofigredptednd tthendtingr isaps
92b, 92c, and 92d '
performed during the printing operation 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 elevation 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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serve as the noisture-retaining caps. 20 Wen
performng the recovery action of the recording head
34, the recording head 34 which is subjected to the
recovery action is selectively noved to the position
where the capping can be pgrforned with the suction
cap 92a. In the | ower part Lt he cap hol ders 112A and

112B,  25ride pamgghahky élr@@éﬁladl% ot afsaQ!rs_tan ed
supported on the frame -22 111 is arranged. The

befBfh o dih Bt PoP e C%L'h‘é‘gdsﬁdﬁ%ﬁma?% order

ca hol ers 112A 112B; the MA r .cam 124
tonﬁ BRY tie Qﬁagao rwWhpR R €1§§nef‘hé1%a‘??ﬁl‘é@@mg
| ock cam5 125 for making it go up and down carri age
theoekeansr vicd legaPbi 4ge Forking nihel wipewebékrdand? e@amhe
128 for making roller 126 and wi per cleaner 118 as
wipedycbéaney dtutfioanthbi ¢l e edisatesrga hecdpoptee By to clean
which idle discharge is carried out within idle

théli 86PRs6E FRGRPIRC| M4 deoc); thBefeaRe 9211 Sidmgleld Ordi%kable.
up and 10 down by the cap cans 122A and 122B. The

wi per bl d | Qe ;
124 Theaﬁﬁ%er éfgg%e§n§lg narc 22Q%S%¥%tg?ﬁeg%ﬁngzggghCh
escent, and the E adh er ng to.the w.p
CaFﬁ?fl %utt%aP[Pemschétg gd"Ph* ‘Fmes%qaé:e& &ch |
receptacle 94 by 15 descending being inserted into the
he@ﬂéagérr?QHQQ§iV§éYoﬁr?h@elQn%@rthﬁ EaReFo148rs ghHA mnd
w per cleaner 95 of the idle discharge receptacle 94.
11ERer gézpedtmiveadfy .t hBhear diagndwichihis the twercapn holders
to the upper part (lock direction) with the
112BNPRE@SBIXM is not needed, they will be referred to as the

g bl ade 33
Waerecor ing

cap holder 112.

The pump (suction pump)} 120 is connected via the
flexible tube 119 to the cap 9%2a which is held on the cap
holder 112A which is located nearest to the printing area.

The pump 120 is not connected to the other caps 92b, 92¢, and
92d. Namely, only the cap 92a serves as the suction/
moisture-retaining cap, and the other caps 9éb, 92c, and 92d
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
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20 spring which is not illustrated. The carriage | ock
115 goes up and down via carriage |lock arm 117 driven
by the carriage |ock cam 125. Since the punp 120 and
the cam shaft 121 are rotated, the punp gear 133
provided in the punp shaft 120a of 25 the punp 120 is
engaged on the notor gear 132 "whi ch provi ded -23

ot at | he t 1 j 4 t
1EPLE hePafied " A Bt atf P LA B

1ddlLe gear 136 w.th fre ldng_clutch,137 is
rol HuEE e R Il 2GR ar i s T e o B ged 1 Tage T and
fixed to 5 the mddle gear 136 and the m ddl e gear_ 138
dogp the samdabdeds vilaht ARdnt tef e g¥arPSy aeMt Red ciom
shaft 121 is engaged. The internediate shaft 141 is

makhagakt sgofur @ngt deWnovipge pdakthk €3:;gékescagsiage 1@ cam
with the clutch 137. The internedi ate shaft 141 is
12Beffdr phaloirad |t by tbeandOdéwmanes AdikgeTheckanid42is or
t he home-position sensor for detecting the hone

caP98hbéOlod® J:f MBY ;i enkheicame shait 1281lrorVRgR: AderShiky
92 cones to the | owest edge by the home-position -

12§5§§§;%%é§% %%éa%%%é?%gdgsmg$§$néﬁi%Qvgihggggiwh{gﬁ requires

ONMe- posi ever

i1 lLustrat %% erates. i.s Wen the honme-.pqgsitjon, .. .
theefEGr LTS 1 AN CBpeAla SLATEET0% NS ROMELpBSPEF o-BHin idle

nmotor 131 (except punp 120) is .detected. At the tine
digehargewercanhasle P4f raekuaths qaryddiessage theyo up and

position of cap 92 (cap holder 112) (rise and fall),
downdby tmeverstcarmts dée23 and Jp2B.orm position detection

20 After detecting the home position of the cap 92,

The wiper blade 23 is made to go up and down by
wiper cam 124. The wiper cleaner 118 marches cut at the time
of descent, and the ink adhering to the wiper blade 93 fails
to be scratched in the idle discharge receptacle 94 by
descending being inserted intoc the cleaner roller 96 of the
wiper cleaner 118, and the wiper cleaner 95 of the idle
discharge receptacle 94.

Energization of the carriage lock 115 is carried
out to the upper part (lock direction) with the compression
spring which 1s not illustrated. The carriage lock 115 goees
up and down via carriage lock arm 117 driven by the carriage
lock cam 125.

Since the pump 120 and the cam shaft 121 are

rotated, the pump gear 133 provided in the pump shaft 120z of

the pump 120 is engaged on the moctor gear 132 which provided
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the defined quantity is noved and it noves to the

| onest edge. Then, the carriage is noved 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. 25 Next, the cap
hol ding/lifting mechanismfdér'the cap -24- 92 will be

ro@é&hehns@ ¥hd mdi@frensacent enEl e dr ath el €318, FIG 7
shows the side of the cap holding/lifting nechanlsn1

FIG 8 s ho| [

mechani sof “‘Eh%ﬂ%%pdw&e*%ﬁiﬁmw%d%%ét EiR o oner

hol di nech m, The cap hol der 112A onprlses t he
thEomORERGTetha Jnalidb RS ErEReY c1858haid’  be

slider 153. The holder 151 is prOV|ded to hold the
engagedouianthe meiddds ggbr(WAbPeh Hre casuigeed 140 fixed to

collectively the cap 92A) so that the cap 92a and the

th&0mddd182peamyl Ife amolv éHeupiddbe dpyar: 1B8e ofpthagsadd2axle
are arranged between the bottom of the holder 151 and

vikhenhBoht @l e fedrha 302t 92Ret Ca X drt RO U Q%éﬂgﬁ@é& € The
to the cap 92A. The slider 153 is provided to

;n%EQmE8L9€é ééﬁg§%4ﬁhﬁg E?S Qg%g%gﬂf%ng&ghlgflghérﬁiddle

ont-to-rear rection (the Irection o
arra nen zIe of t recordi ng head 34).
9EHhE Egg @%i\#i? c%@ 133 der 151 so that its
vertical novenent to the holder 151 i s possible. The

gui de pi nsha SO PTeeiace ababbttbrds h(‘J’ifldit révebplbpy the

are 20 inserted to the guide grooves (not illustrated)
fremet hélhol Bee catbl4@ofohathe hedmepestitdah seusoenfot o

t he gui de grooves is
detecting the home position 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 motor 131 (except pump 120) is detected.
At the time of a power turn, it fluctuates regardless of the
position of cap 92 (cap holder 112) (rise and fall), and a
move start does not perform position detection.

After detecting the home position of the cap 92,
the defined guantity 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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possi bl e. The gui de shaft 150b provided at the bottom
of the .cap is inserted to the holder 151 so that its
vertical novenent is possible. 25 The springs 152
arranged between the cap 92A and 25 the cap hol der
151 are energizing the caps a and 92b upward (in
the direction of being presé% to the nozzle surface

98ty 1@ et bgﬁlainé@mt@g)reféagnéél €8rrEd3 7 SN geEL e,
in the guide groove 156 which formed in the frame 111

O e, PLNErdah Al ke RGQ dedehD LS 00805198 ing

Mﬁth its s dlng p035| ,. and
| der 151 e cap,92A can b ved p .and )
ndSH: pi AT @578 SH&S fATPRE ‘aﬁd %&%Pag’eléﬁnggllftlng
slider 153 is inserted in the cam groove which cap cam
meEYERismY does not illustrate. The slider 153, the
hol der 151, and the cap 92A are noved up and down by
t he rotat 'ba odp threldsap 1d2@k fb284 pénrtchod £he cap holding
synchroni zed with the rotation of the camshaft 121

medH=hishi. ChThet @&dp ab1efert Ne 2A0ESkpABded SHe &Eﬁmotv&ﬁg the
The slider 153 and the hol der 151 are inserted in

hotlﬁll%rsﬁ%tl' Ogh&a%&%% 3ng t Eﬁhﬁ;ro L £ 40758 thee hg%der

orter si e cap e I"ower part

d mA d t ub 9 ab
19} S RRBTR I et SRS IR RePn O B e %g‘é“hg%dgpﬂgéh are
112B and. the hol ding caps_92c and 92d (the cap 92B)
ot GBI TIPS ZOPISRR) | 50 Gseiniiis Iyt Aasant the

as that of the above enbodi nent, and a description
caph@2bofayi bé heveshiugt edd Fhent ubBhd Ipringsof 520anect ed

to the caps 92c and
arranged between the bottom of the holder 151 and the bottom
of the cap 9%2A to exeft the upward force to the cap 92A. 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 922 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 923 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 150b 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 92A and
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92d. By driving the notor 131 which is one driving
source, the camshaft 121 which is one shaft is
rotated. 25 By rotation of the camshaft 121, the cams
122A and -26 122B are fixed to the camshaft 121 are
rotated. Thereby, the cap %%ﬁ and the cap 92B are
nmoved up and down. The sucti‘oh cap 92a includes the

tHePRERChoBabel519%2¢ ‘é{i‘ﬂe‘i ik$ngBdee ofad PLlashic 9B ard

and contacts the nozzle sidé 34a in which the nozzle
.34 ' e . di f I h
(I ReHEREER IO S ey BERBEAS 1@ e hffel ShyPRcd e
cap .92a includes the recess-forning nmenber 193 which ,
theolEITeL RE COMEIRA) obr S198SENt} of e e oo dBe g ouide
whi ch receives the discharging or attracted ink 10

griocym £hé wWoieh eformps danthet fhandekll amigedrine 154 and

recess-formng nenber 193 are fornmed by integra
15 pdondgdedf ierthidieorden edgeonitbl tdisngldidingepossible, and
recess-formng nmenber 193 is carried out using the

tHeewahver 1¥pge thd ecilicer mehdi agd Maedidg sbhecih be moved
i ntegral nolding of contact nmenber 192 and

es8ssefar M ng menmber 193 nmakes it rotate holding the
uI{ecesssﬂf{]ormng menber 193 in a nolding die, carries

out injectjion noldin nd_f or t he_.cont act negber
162 i n P eGERE b g RERDET T3 By A A RGCBURT
t.he integral , nol ding of the contact 20 nenber 192 and
sligery ééésésfb?srﬁﬁﬁq%éﬁbghel%{“ TFHOR P HEHEs §8PeCay et 42A
across to nozzle surface 34a enough, and adhesi on
ddsecoptsilhiugbratRher §her elitdhe et itdre doldes patt ameh the
be ensured. The contact nmenber 192 is nmade of an
ca@l 39hi 8re moved up and down by the rotation of the cap cam
122A 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 92a, 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 connécted.

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

The tube 118 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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material, such as an isobutyl ene isoprene rubber, a
silicone 25 rubber, a fluororubber, EPDM and a
styrene el astoner. -27 The recess-form ng nenber 193
is made of a resin material containing a water
-repel l ent agent, for exanpl a fluorine water
repel l ent agent, such as HD@ and PTFE. The two

1228CkhiBI 8Yx84 ORSSEnd R@nf Ishattsmpeaxl@%t%%d 5 thereby, the
second slope 191b are fornmed so that the sl opes are

coIShhNSAL BT sk ho-ouLher 194 b e gkt om of the

eCess € Tecéss- orn1 rrenber 193 to which
t he tube 9 is . connect hi s case,

e o e e L
191a to the horizontal surface is nade snaller t han

whigh LRcradatébrrmfjiastér npEbel il ardpetsothet oz hke
hori zontal surface. The formation material of the

siidecB#aain owhiaiylthe)d nogzhet a3n awidi ale cesx-ikar puhgd ieciberge
193 is selected so that the 15 sum of the contact

ofalﬂﬂeedﬁé;ﬁléﬁ.e sorgenerkd( Becessfdaidd, NG sBrbeh 1893Fi@nd .
ink which formthe inclination angle 0 (theta) to the

hori zont apps Ui AC& Pl Eh92£' [3t15d0pe Holaaad. %Efming

first slope 191a nay b cone 7 degrees or nore.

nehber J324 Ky I FolTR HARErT BBt a7 tnhea,a?%fms the

repel | ent e Even when the contact nenber 192 and
TeCRasy é%%s‘%hl‘%brliﬁ%vﬁén’é@? doacharging w&d abyrasted rink
nmol di ng, water repellence can be given easily to the
fromopke 19dzlend 191b on the recess surface of the
recess-form ng nmenber 193.
The contact member 192 and the recess-forming

member 123 are formed by integral molding. After the
injection molding of the recess~forming member 193 is carried
out using the revolver type injection molding machine, the
integral melding of contact member 192 and recess—forming
member 193 makes it rotate holding the recess-forming member
193 in a molding die, carries out injection molding and forms
the contact member 192 in the recess—fofming member 193,

By carrying out the integral molding of the contact
member 192 and the recess-forming member 193, the cap pressure
gets across to nozzle surface 34a enough, and adhesion becomes
high. Therefore, the suction of the part can be ensured.

The contact member 192 is made of an elasfic
materizl, such as an isobutylene isoprene rubber, a silicone

rubber, a flucororubber, EPDM, and a styrene elastomer.




10

i5

20

25

25 After carrying out integral nolding of contact -28
menber 192 and the recess-form ng nenber 193 and

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

wat er repellent agent to the recess surface including
sl opes 191a and 191b of recgﬁs- form ng nmenber 193 by
uni formthickness. 5 Wile e manufacturing process

becones C'F’ﬁ%"fec@ets%dforﬁﬁﬁ Wﬁ&ﬁbé&f 1@56 ateHar s@ealﬁégln

| ayer by g-term use arlses also for the durability

ce thls e
magsraafoccaﬁfamlf #B58F) n;% Saf%%tgfy“’%%c%%s e 2
ormng recess orm ng ne er er
TIharepe Ve tr domeitfPhg2dater %%H%%#P@geﬁﬂ e FTFE.

durability also inproves. |In this case, it is

pr ef er r edthdiwa Hacddniaat sbepesattdre rfér}'éftl eappageta and

in the resin material which forns the recess-formng
theegbesnd 98] aiee s Mbt aercEerndd switdghit ¥heAstopdsngrd o

t he nol di.ng experinment, when the 15 content of water

inkepeth epbyRaehLXeeeds 104 vwet aie %othbe ofOLHer fé&aSL 101
characteristic fromthe netal nold becomes too nuch

ofaggg he LlI® ﬁramagd h@ﬂbez\.mf@? tihe Jh%%s&hgowbagw% he

I's” produce a revol ver type nolding na
and tqs metal nold in which 20 the recess-form ng
CORBRBEFI193 is nolded is rotated by the nolding
machi ne, the phenonenon that the recess-forning nenber

193 fal | sIf rigrhg IReseet shenbhalnation gmalet Y (kheta) of the
arise. In such a case, the nolding efficiency wll

fimetsshopénl 31w tat ke hanﬂzom&&&1adnfa@@nﬂenmadé e Brer
25 repellent agent is 10 weight %or less, the

thaheppaenem ofatihe angle of the second slope 181b to the
horizontal surface.

The formation material of the inclination angle @
{(theta) 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 0 (theta)
to the horizontal surface of the first slope 19la and the

first slope 19la may become 70 degrees or more.

By forming the recess-forming member 123 of the cap

member 92a by the resin material containing water repellent

agent. Ewven when the contact member 1922 and the recess-
forming member 193 are formed by integral molding, water
repellence can be given easily to the slopes 191a and 191b on
the recess surface of the recess-forming member 193.

After carrying out integral meolding of contact
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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 formed in the
bottom of the cap nenber, and the sum of the contact
angl e between the sl opes 5 and the recording liquid
and the inclination angle of St he sl opes of the

mehBEESSeS OIMA NG JTRIREGSL @6 LAe Q‘Eénﬁ:%rit alozsubfiaggial gy @p

egrees or nore. Accordlng to this conposition, eve

rec rdln ui t h. high vi.scosit i.n
mee“eﬁ%h 11 o e A AEr oro PR RS Fepbt g Bt S o
onponent and a 10 wat er - so| ubl e or.gani ¢ solvent t he
ths. GRERTS oTUH RS gRELOIORT FHPREY sl %6n £RCndd 1 Pnot Hescess~
recording liquid; the recording |liquid viscosity at
fozsidegrererC 193 for ant harmstieickneds.ess than 20 cp;
and the surface tension at 25 degrees Cis 40 mN'm or
| ess is wWisElh the imarpaGsithiréngoptecesasbetbesandigliafated,
the 15 discharged recording liquid remaining within

theNRe &AM fBIREat32a repalely: Hyér.h%yf e6ahdiBgm! hok!ifises
containing a water, a pignent,” a polymer conponent

alggdfgrm@}tl GEPAB':& ?ypl;%%@l%m SO%XEE& gﬁjé%lr?al ne ;a sfolved,

i'ng redlen S 1S use 'S 2
viscosity a

th t
Whége el ey T 2l kiFer —‘&%Pe&ﬂchcesett Fnoasy Ripcess

and the surface tension of the ink at 25 degrees Cis

by| 850indare R STIOAMLRARCTRe] sl $odwi Hhe £esiprprterial

clear image with high concentration with few blots on
coatpiaimy pepmr 2pdldwevergenhenthbedabavel gntaloedmproves.
recording liquid -30
In this case, it i1s preferred that the content of
water repellent agent in the resin material which forms the
recess-forming member 193 does not exceed 10 weight %.
According to the molding experiment, when the
content of water repellent agent exceeds 10 weight %, the
mold-release characﬁeristic from the metal mold becomes tco
much at the time of molding.
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
183 falls from the metal mold by its gravity will arise. 1In
such a case, the molding efficiency will worsen.
Cn the other hand, when the content of water

[=)

repellent agent is 10 weight % or less, the phencmenon of the
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(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
recording liquid fromthe nozzle, the fluidity of the
recording liquid to the suction opening 5 (outlet)

Wi thin the cap nenber faII§29énd t he anount of the

faﬁﬁgﬁgdﬂl&n' ﬁﬂ@l&t@lﬂ@lﬁe@hﬂ&%a naﬂch;% GRRsTBBReEccur,
I ncr éases easil he recordlng iquid with high

viscosity, dri estlo%u Inting, tv}ohesl\c/al 2EOShi¥hOlre

t he recor%?ng iqui €£|ncreases

remar kabl y t hat the ase of e_ink, it becones
inglapedat PR duidite A etnﬁr?n??ﬁée%dﬁl mgptt%naf nhe cap

easily. The ink remaining in the cap nenber has an
memipeunt aod Phe stulr @Inible spatéelr anwle tisdtesh the slopes

original ink. For this reason, when the capping of the

andozakeredbrdind ddeniisl eaadr tled utl iand ildne ang2zl ef the
surface stays over an extended period of tine, the

s1PBkst HEeths takan faomihhentike Ofto R MOZZLEnEBNI SGHSace
section, the viscosity of the ink of the nozzle

178! ﬁ&gﬁeé@‘: 1# ‘?ﬁfe”” %%%gi*dlﬁkﬁdt@ tﬁ{l%b'c%mg%l‘é%n

di sc e recordi ng head easily arises

eI|n1nate robl.e ﬁ%H menber, .of .t he
WhEod el BETET e GG ME: PLa JCRROoATS, it pgd in which

possi ble to overcone the problem even mhen t he
1tagevbaiht? ot Te CoPABRENT | 3R YOOIk POFPOpSBE and 2

cappi ng of the nozzle surface is perforned. 25 By
wafternrsafubbe omgEesss fsodreny: nemd gridn@twictth 6t WeigBt % or

resin material containing water repellent agent as
morent opedtained in the recording liquid; the recording
liquid viscosity at 25 degrees C is more than 5 c¢p and less
than 20 cp; and the surface tension at 25 degrees C is 40 mN/m
or less is used, 1t 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:s; and the surface tension of the ink at 25 degrees C is less
than 40 mN/m, then it is possiblé 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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above, and giving water repellence to the slopes, the
contact angle to the recording |iquid becones |arge,
and the sumof the inclination angle of the
recess-form ng nmenber slopes and 5 the contact angle
bet ween the sl opes and the recording liquid becones
large. By this conpositionﬁ3pﬁe range of choice of
; zap figurat] a i f di.ng,Li-gui
o A i
i&ﬁfﬁ s-form ng menber 593 10, of thg,ca 92a istforngd
Wi FPERBUST SRR SR £5- HHTATRAT EHP R T Ed action to
continuously fromthe four sides to the outlet 194.
PexdesPdFRgt 1o tHf $heor6Sreins, LiRE E foe8 §b6t peRale, the
area of the opening is reduced continuously to the
floddiey d94thambadyrdingedoqdingte itthe dusddiony opknisg
toward the outlet 194. 15 Since the recording 'liquid
(ouglked oweds fHe capeaembeut f€1)s wWidrd ahki ghetnt of the
negative pressure when drawing in by the negative
re%%%ﬁ%ﬂ&el{éﬁiaFJE%kQUEEﬁEiﬂgﬂ%(ﬂ@AQE?c%&ﬁhbﬂﬁk; 1hBBeases
anmount “of remai ning ink can be reduced. In this case,
ea%i%ghown in FIG 10, the corner parts 20 of the cap
nmembér 92a, or the corner parts 192a-192d of the
recess-form menber 193, .are for into . curved )
surf aces. ¥ it e aepeging biguid ‘H?g{eﬁ'rﬁ]il ViSEesity dries
ink, it is possible to prevent stagnating of the
durdoer thage¥infuing atheh®iseephly Cp%rttgr@ rERerding sigeid
the ink stagnates easily with 25 the ink surface
(inéNsinoredsédencre memapanbiyothdthelrcccase d8la €82 e,
staying of the ink can be reduced by formng the

artOiRehechHidd Sa IdittQAattRenCURYLE SiM fi30€.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 reasoﬁ, wheﬁ 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 nqzzle meniscus seétion, 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
ligquid (ink) is used and capping of the nozzle surface is
performed.

By forming the recess-forming member 193 with the
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The conposition of the cap nenber 92 will be
expl ai ned. The contact nenber 192 is nade of a styrene
5 elastoner, the recess-form ng menber 193 is nade of
a pol ypropyl ene, and several cap nenbers 92a havi ng
different inclination angl O (theta) are produced.
The pol ypropyl ene of the recess-forn ng nenber 193

reGOH HaReRdad EbMalimiePased obgeli&ahel Rt ageRknt #Bfed
the 10 pol ypropyl ene of the recess-formng nenber 193

YU ainisngs f I ne- r o epsl | ent n

aare’pF% ugég?ngP%%%%%?%g%ﬁégqgﬁg£$Hgﬂagﬁﬁgﬁgrn%%%e%ontact
r.inting. system (I psi.qQ505 roduct_ nane)) to ich

e i SpReE Sty Ja g BROBES 14 Sorb el PRedumsot
used. And each of the followng ink sets 1, 2, and 3

thes ipsddnasieneanglie ofeddedrrgersgioaingameaberhslopes and
recovery action which carries out capping of the

theozonéacsuahabe Hiveatt thet slohesiaid hheeaehoedpng liguid
menber is performed wth the printing operation, the

bddteeMBirgeNg B¢ altd s( Wehngbk) t 26n Anthd heingaK oifethoice of

properties in the cap nenber are neasured. Next, the
rHekK5e ; i . 104 SA) : L t
D SSZ’f giég#%llreé)rr%rﬁ%% 1;E A g%nlé\nifli\fcﬁ ety tﬁfggﬂ?‘ﬁecan be.

- Ig |.ocyani ne pignent content 25 polyner particul ate
) gPSing el enent: the exanple 3 of -33 adjustnent of
Japanese Lai d- Open Patent Appljcation No. 2001- 139849
i s retest®d, SR the HiGue LPol Fher rerpSdQraiag member 193

di spersing elenent is obtained. The nean particle size
of( bbeUrap 22a is formed with the slopes 191a-191d which are

inclined continuocusly from the four sides to the outlet 194,
According to this composition, the cross-sectional area of the
opening is reduced continuously to the outlet 194, and the
recording liguid easily flows toward the cutlet 194,

Since the recording ligquid is led toward the area
{outlet) with a higher ﬁegative pressure when drawing in by
the negative pressure from the outlet 194 (nozzle suction),
the amount éf remaining ink cén be reduced.

In this case, as shown in FIG. 10, the corneg parts
of the cap member 92a, or the corner parts 122a-192d of the
recess—-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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of the polyner particul ates neasured by the mcro
track UPAis 5 93nm (2) Magenta ink Adjustnent of

t he di net hyl qui nacridone pignment content polymer
particul ate dispersing elenent: the phthal ocyanine

pi gnent of the item (1) above is changed to 10 pi gnent
red 122, and al so the ponﬁé?‘particulate di spersi ng

£he! sgspi?%gf f;ﬁleeo YRl ks E@Snf&ﬁléé’d i@%%g(%@kggd%ﬂﬁ% KA

above nmean particle size
| ymer articul ates asured by the mcro track UPA
Pa?gslﬁ%?ﬁnéh%nc gF%OﬁPFﬁECiS Adj ust nent of the nono-azo
yel | ow pi gnent content pol yner particul ate dispersing
fh% ﬁég

el ement : RRPSLEERNPRet DD G MeTbr Tt Ré Vibmba)

above is changed to pignent yellow 74, and also the
expéiined pol Sheercopdeci cotrbber di ¥hearss magleebénanst ysene
obtained Ii ke the above (1). The nmean particle size

eloBoOter oft 12D rdrespelfy et n@andniedy A98s igensaeedf by t he
mcro track UPAis 76nm (4) Black ink Adjustnent of

pol PEr&@y RO blAGK SR EREDN c SO HSHer POLUTBEVPAG t A LEF Al

di'spersing el enent: the phthal ocyanine 25 pignent of
irbIEGhLEIR Lpoato P el e phafpchon bl ack 134 S

718 he B (e by TEE rehrt i R ~£PFBLR BRI 193

t he polynmer particul ates
containing a fluorine-based water repellent agent, and the
polypropylene of the recess-forming member 193 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 is used. 2And 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) Cy&n ink

Adjustment of the phthalocyanine pigment content

polymer particulate dispersing element: the example 3 of
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measured by the mcro track UPA is 104nm Next,.the
adj ustnent of the inks will be explained. The
quantity (9% of each conponent in the prescription of
the followng inks is in weight. <lInk Set 1> The ink
conposite of the foll ow ng RE escriptionis 10
created, and it is adjusted With a 10%

adbugbﬂném hy#l r%éﬂ%séohﬂlﬁg%pé@ pdtadnd m%pﬁdchﬁléﬁtmé 0 2001-

nine. Then, it is filter with the frenbrane filter
e z I and
1BRAD, Lo ustiane aage t?%eﬁlr%%p%&%? @aﬁgﬁéﬁié%%
enta, yellow and black alned 15, The surface 08

le%%’é?’o%g %%fr itk © gﬁaﬁe he é‘}?a&f Paéglc 3454 nyD=0%)

and the viscosity is in the range of 8 - 9 cp (25
cfgele cerlymer Rreticadakeptneasyrehdy dheomscreaktack UPA is

prepared col or pignment dispersion elenent 8.0
93mm9¢ solid content); 1,3 20 butanedi ol 22.5w o;

glycerol 7.5wt% 2-pyrrolidone 2.0% R Cl12, n=9 in
(2pemegahtd gl a R- (OCH2CH2) nCH (the carbon chain of

carbon nunbers 6-14 with which R may branch, n:5-20)

2. Ot % Zn@fitineht3ohexanes dhalnd Qi Eladdd céj;c_wéﬂt

NEOSU Co.)” 0.5 mﬁ@b "Pur okl seru "LV'"" (anti septi

204 % h t d ti -35
Bt Yol BZRSIRERGEE MRLEL 58] sk Ll

cription is created and it is adjusted with a
ph %@/f?w%%ﬂﬁ RIEPEREdet Wt ket o eRaFet he @rRngedsde

to nine. Then, it is filtered
pigment red 122, and also the polymer partlculate dispersing

element of the purplish red color is obtained like the above
(1). The mean particle size (D50%) of the polymer

particulates measured by the micro track UPA is 127nm.

(3} Yellow ink

Adjustment of the mono-azo yellow pigment content
polymer particulate dispersing element: the phthalocyanine
pigment of the item (1) above is changed to pigment yeliow 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
7énm.

(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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5 wth the nmenbrane filter with the average pore size
of 0.8 mcroneters, and the ink conposites of the
respective colors: cyan, magenta, yellow and bl ack
are obtained. The surface tension of each ink is in
the range of 32 - 36 mMN'm_.agnd the viscosity is in
the range 2 - 3cp (25 10 degrees C). The prescription

(Degudsal olrh ovs [pesaitprapal ¢d g@aoas@ltg{éerma@ksgs&%@ﬁ
el enent 4. Omﬁ@b(solld content); diethylene glycol

paﬁ&%‘(ﬁ ‘Ee%ﬁ éf’élr% QMen2- PY rﬂgtiﬂ% 1%.](%%%%Cogg9

anl oni'c surtact ant rom em cal's

g Geed, pARLTeR Sie (o0 AR, Ehd ey rEgiohbales

exchanged wat er residual quantit <Ink Set 3> As the
me@§HFEACPA F@e%%tﬂr@c&ya%nk? Yk for Ipsio
JET300 (from Ri coh Conpany Ltd.) is used. The surface
20 tensi olent, tthis ddjksitgenh cfethangekofwi2d bel38xplained.
mMVm and the viscosity is in the range of 2.1 - 2.4

cp. In thTker@specity t(se b¥peach easportal M@Nthened
above, the inclination angle (theta), the contact

pr@%&k?pfc%n csf‘ecﬂé"l?oqflo%ﬁ? PRKs SEL . i ARk iighg  sum of the
inclination angle thefa) and the contact angle are

Table 1 through 36 Tabl e 3. Contact 5[
<I$Qb$n ?>Inclination

The ink composite of the following prescription is
created, and it 1s adjusted with a 10% lithium-hydroxide
solution so that the pH is set to nine. Then, it is filtered
with the membrane filter with the average pore siée of 0.8
micrometers, and the ink composites of the respective colors:
cyan, magenta, yellow 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*pyrroiidone 2.0wt%;
R:Cl2, n=9 in general formula R- (OCH2CH2)nOHE (the carbon chain
of carbon numbers 6-14 with which R may branch, n:5-20)
2.0wt%; Z-ethyl 1,3-hexane dicl 2.0wt%; FT-110 (from NEQOSU
Co.) 0.5wt%; "Purokiseru LV" (antiseptics) 0.2wt%; ion

exchanged water residual quantity.
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Water Rep. Angle theta plus Suction Angle

(theta)Agent (I nk Set 1) Contact Angle Cap Type A 35

(deg.) none 55 (deg.) 90 (deg.) B35yes6095 C30none5585

D30yes6090 10E25n0one5580 F25yes6085 G20none5575

H20yes6080 115none5570 15J13yes6075 K10none5565

L10yes6070 Mbnone5560 N5yes 5 20[ Table 2] Suction
<Id)Clseraps on

The ink composite of the following prescription is
created, and it is adjusted with a 10% lithium-hydroxide
solution so that the pH is set to nine. Then, it is filtered
with the membrane filter with the average pore size of 0.8
micrometers, and the ink composites of the respective colors:
cyan, magenta, yellow and black are cbtained.

The surface tension of each ink is in the range of
32 - 36 mN/m, and the viscosity is in the range 2 - 3cp (25
degrees C).

The prescription is as follows: each prepared color
pigment dispersion element 4.0wt% (solid content); diethylene
glycol 15.0wt%; glycerol 5.0wt%; 2-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 quantity.

-<Ink Set 3>

As the commercially available dye ink, the ink for
Ipsio JET300 (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 reépect, 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 through




Water Rep. Contact theta plus Cap Type Angle (theta)
Agent Angl e Contact Angle 5A 35 (deg.) none (Ink Set
2) 91 (deg.) B35yesb56 (deg.) 97 62 -37- C30none5686
D30yes6292 E25n0ne5681 F25yes6287 (20none5676
H20yes6282 | 15none5671 JlSy%§6277 K10none5666
10L10yes6272

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 (deg.) S0 (deg.)

B 35 yes 60 95

C 30 none 55 85

D 30 yes 60 80
10 E 25 none - 55 80

F 25 yes 60 B5

G 20 ‘none 55 75

H 20 yes 60 80

I 15 none 55 70
15 J 15 yes 60 75

K 10 none 55 65

L 10 yes 60 70

M 5 . none 55 60

N 5 yes 60 65

20 [ 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.)

25 B 35 yes 62 97
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Mbnone5661 N5yes6267 [ Table 3] Inclination Water Rep.
Contact theta plus 15Suction Angle

(t het a) Agent Angl eCont act Angl e Cap Type 35
(deg.)none(lnk Set 3) 107 (deg.) 72 (deg.) B35yes81116
C30none72102 20D30yes81111 5none7297 F25yes81106
G20none7292 H20yes81101 25It5none7287 -38- J15yes8196
Kk10none7282 L10yes8191,Mphone72775HNSyes8186g4

D 30 ves 62 92
E 25 none 56 81
F 25 yes 62 87
G 20 nene 56 76
H 20 yes 62 B2
I 15 none 56 71
J 15 ves 62 77
K 10 none 56 66
L 10 yes 62 72
M 5 none 56 61
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 (deqg.) none 12 (deg.) 107 {(deg.)
B 35  yes 81 116
C 30 none 12 102
D 30 yes 81 111
E 25 | none 02 97
F 25 yes 81 106
G 20 none 72 92
H 20 yes 81 101
I 15 none 12 87
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Next, the test results wll be explained. The suction
cap of the actual systemis exchanged with each of the
suction caps of the respective types, and the printing
of 2000 sheets per day is performed. At this tine,
the weight of the 10 suctigg cap i s measured for every
day, and the ink jet state gy the nozzl e check
pattern igsmeasured fogegvery fiva days (10p@00-sheet
printing per day), and the daily changes are
@ﬁasured.lywen a non-disgharge nogzle by thegpozzle
check 15 pattern printing is found, the cleaning is
Egrried 0 once, and the state q{ t he recovSiy i's
asured. %hi's procedur8is perfidrnmed usi ng”kach of
the respective ink sets 1, 2, and 3. The test results
¥hen the ihk set 1 is BSBE are gifen in Tabl é74, the
test results when the ink set 2 is used 20 are given
Mn Table 55 and the tesesresults 8%hen the inkéset 3
Is used are given in Table 6, respectively. In the
fol | owi ngNetigblies e TeEKQYS Wilk ppuarbilbyhe@0! UMk
i ndicates the weight of the ink adhering to the cap,
suggﬁp%lll\@{%‘ of (Eifén'a‘@tﬁﬁtﬂagﬁﬁerﬁ‘%|é§s’)ch%9l;@gnw5_£‘g: g@éllgsbf the

e case where no non 25 discharge nozz

sufﬁ,,g#_ggi cgag%ds io@it%aet %%g%?zg%%%%tn%?pegsrafz%tn#;%fl%eéggneing of 2000

arge nozzl
%recover%%% colum i ndicates as "0" .the case where the
ShRERS dPRE IR eS REFFPEMRE- bVt tafg i RbifcHeeEntof the

"X" the case where the non-discharge nozzle is not
sucgsoneranl. 15 rfeapalsed fprCapery davi04npr the drk2jxt 1gate
Print >< 5 x 104 Print >
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 carried ocut once,
and the state 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 when the ink set 2 is used
are given in Table 5, and the test results when the iﬁk set 3
is used are given in Table 6, respectively. 1In the following
tables, the “InkQy” (ink guantity) column indicates the weight
of the ink adhering to the cap, the “NonDi” (non—discﬁarge

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

discharge nozzle is found and indicates as “X” the case where
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Typel nkQy NonDi Recovl nkQy NonDi Recovl nkQy NonDi
Recov A0. 02g0- 0. 02g0- 0. OZgO BO. 02g0- 0. OZgO 0. 02g0-
10C0. 02g0- 0. 02g0- 0. 03g0- DO. 02g0- - O 02g0- 0. 029g0-
EO. 03g0- 0. 04g0- 0. 06g0- - F0.0ZgO-0.0ZgO--0.0BgO-

(0. 04g0- 0. 05g0- 0. 09gx0 15H0. 0290- 0. 03g00. 04g0-

| 0. 04g0- 0. 05g0- 0. 12gX0 JO. 04y0- 0. 05g0- 0. 08gx0

a Kb 050008 084Xz 3b9 296 L, 02840889- ORAHGXO (recovery)
20MD. 17g000.20gXX0. 63gXX NO. 04g0- 0. 08gx00. 13gXX [

B, ii’]sigg‘i %%X‘L%’ﬁ%ﬁ dushise” nhege ?&%ﬂg&g%ﬁe
ndIRL? 5 Be5E  SErd T T RSB §h e AR d’%@z‘&othe

DO. A g0 -0.01g0- 0. OlgO - E0.02g0 -0.03g0-0. O4gO -
NPFGIGHerae. 02gold. Ppdot marayeged- 0. 03g0- 0. 0590 - -
HO. O g0 -0.02g0--0.02g0 -
[ Table 4]

Cap <1 x 10° Print > < 2 x 10* Print > < 5 x 10% Print >

Type InkQy NonDi Recov Iﬁka NonDi Recov InkQy NonDi Recov

A 0.02g O - 0.02g © - 0.02g © -~
‘B 0.02g O - 0.02g © - 0.02g O -
C 0.02g © - 0.02g © - 0.03g 0O -
D 0.02g O -~ 0.02g O - 0.02g O -
E 0.03g © - 0.04g O - 0.06g © -
F 0.02g © - 0.02g © - 0.03g © -
G 0.04g O - 0.05g O - . 0.08%g X 0
H 0.02g © - 0.03g O - 0.04g © -
1 0.04g O - 0.05g © - 0.12g X 0
J 0.04g © - 0.05g © - 0.08g X 0
K 0.05g O 0 0.08g X 0 0.35g X X
L 0.04g O - 0.05g O - 0.07g X O
M 0.17g O 0 0.20g X X 0.63g X X
N 0.04g © - 0.08g X 0 0.13g X X
[ Table 5]

Cap < 1 x 10* Print > < 2 x 10% Print > < 5 x 10* Print >
Type InkQy NonDi Recov InkQy NonDi Recov InkQy NonDi Recov

A 0.0lg © - 0.01g O - 0.0lg © -
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1 0. 03g0 -0.03g0-.0.05gX 0 JO.02g0 -0.02g0- 0. 02gX O
10K0. 02g0 - 0. 02g0- 0. 02gX X LO. 02g0 - 0. 02g0- 0. 03gX O
MD. 04g0 - 0. 08gXX0. 13gX X NO. 03g0 - 0. 03g0- 0. 04gX 0O bl

6 [ Ta

InkQy NonDi Recov

e

0.0 g,
0. 01g

C 0.01g
D 0.01g
E 0.02g
F 0.01g
G 0.02g
H 0.01g
I 0.03g
J 0.02g
K 0.02g
L 0.02g
M '0.04g
N 0.03g

[ Table 6]

Cap

Type

A 0.01g
B 0.01g
C 0.01g
D 0.01g
E 0.01g
F 0.01g
G 0701g
H 0.01g
I 0.01g

0

)

o

O

< 1 x 10* Print >

0.

0

02g

.0lg
.03g
.02g
.03g
.02g
.03g
.02g
.02g
.02g
.08g

.O3g

¢

x 10% Print >

NonDi Recov

0

)

1 15Cap< 1 x 104 Print >< 2 x 104 Print ><
5 x 104 Print > Typel nkQy
Recovl nkQy NonDi Recov A 0.

glg 0000g 00.0¢g.

NonDi Recovl nkQy NonDi

gOo- 00g0- 0O0g 0B

8160 &g 0 -0.0 g1 dg 0 D-
0 - 0.02g © -
) - 0.01g © -
0 - 0.04g O. -
0 - 0.02g © -
O - 0.05g O -
0 ~ 0.02g © -
0 - 0.05g X 0
0 - 0.02g X o)
o - 0.02g X X
o - 0.03g X 0
X X 0.13g X X
0 - 0.04g X o

< 5 x 10? Print >

InkQy NonDi Recov

0.01g © -
0.01lg © -
0.01g © -
0.0lg O -
0.0ig O -
0.0lg © -
0.0lg X -
0.01g © -
0.01g © -
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41- i0dg
0 LO O g00.01g00 d g 2

a
O
O
0 0.
-0. 02g00. 02g O Fromthe ab

g
a
. O
0

20E0dg 0 -
0 G

g o

g00. A g 0 KO A g00. d g00-01g
0

Odg 0 -
0.01g O -

Odgo
0.01g O -
25100 g 0 -0.01g O

Odg

-0.02g00.02g 0 SNO. 0290
e Tables 4 through 6, it

Js foupdgoutp that-if 'ghagsumpof the incldrald onp

angl e theta and the contact

angl e" is above 70

Egegr%géa)geve@ when_ a nqpbqgscPﬁrge pozz!qL%ngeSO

after 000-sheet printin e nozzle is
recovered by_the cl eanin or fhe recovery tion). In
%t he agigof ?he above Ta Ilg 5,6the imk set®- Cjigs sed

and a non-di scharge nozzle arises after 50, 000-sheet

rin0i-AggforCthe cap tYp@28, afd the resulk-RAgwsOt hat -

t hat :
N 0.02g O - 0.02g O -

0.02g O -

From the above Tables 4 througﬁ 6, it is found out
that if “the sum of the inclination angle theta and the
contact angle” is above 70 degrees, even when a non-discharge
nozzle arises after 50,000-sheet printing, the nozzle is
recovered by the cleaning (or the 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 mere, because of the ink
components thereof.

It isrconfirmed 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 3). 1In
particular, is found out that, if the sum of the inclination
angle and the contact angle is above 90 degrees, the attracted
ink félls 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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nozzle is recovered by the cleaning (or the recovery
action). 15 It is preferred that the sum of the
inclination angle and the contact angle is 70 degrees
or nore, because of the ink conponents thereof. It is
confirmed that, if the sumof the inclination angle
and the contact angle is abdeE 75 degrees, any non 20
thdl seRangmLapZzl:Ry dees neﬂtgégbﬁgréé%zt & dobEehERCErise in
between the cap type G of Table 4 and the cap type t
f Table 5). In articular, is found.out that, if the
e REERCTRE YR R tanoPerErd The B act angle i s
above 90 degrees, the attracted ink falls to the
sl opes of IEhE ¥R GESE ahdeareteast R et §ipgsphas created
outlet. In this case, there is alnost no renaining ink
onpighe4 zeches cpE iventiée, capdmeheenorsalitdeifathe mnepgeecf the
does not arise in the printing over an extended
copeticedandl4 i o.tHen cabi sefbse, tb hehavairer isepakleased. 2And
finish is created on the recess inside the cap

thEBBHAr of SEhd NBc1iRQtiBAIENELet 881 the ek taRgh8e0is also
the cap nenber to the ink i's increased. And the sum of

. Lpgli ' I - : Le._i '
soEB8o 0S| 01 0.000 b, L ) 3008 L oL o o

I'ncreased. ere
ange of _selection,of the,c sh and the ink kind.
SeHRERAT T Briatk G FeChYEry “a8vI 88 BT UHEpr esent 10
invention is applicable to image form ng devices other
than an Th& W%ﬁnﬁﬁqaﬁpé/Fe§93ﬁrﬁsd%W¥QQuﬁﬁﬁth§ BEGEERL
a copier device, a nulti-function peripheral, etc.
invenebdeer is tdpplimebieeianteBige chveningeevieesf other than an
present invention is applicable also to a A
inkal Bt epansesr el Usdavisesinlil@ ddviWed 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 liquid
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.




10

15

20

25

15 di scharge devi ce which di scharges a droplet of a
liquid different fromthe ink (the recording |iquid),
for exanple, a resist, a DNA sanple in the nedica
field, etc. The present invention is not limted to
the above- described enbodi nmgnts and vari ations and
nodi fi cations may be 20 ma W t hout departing from
the scope of the inventiorra2bg-43- CLAIMS 1. A

mai nt enance/ recovery device for a liquid discharge
devi ce, conprising: 5 a cap nmenber covering a surface
of a nozzle of a liquid discharging head, the liquid

i quid {rbmA RE R ees A PR FrEeein Aer Rogbgrid

provided in the cap _nenber to conme in contact with
diggBasye f GRELGH, (APEPFSS2N8: 10 a recess-forni ng menber

providing in the cap nmenber to forma recess for

recei vi ngatdap megdnedi ogver oy da aturfasteedt &rooeghe of a

nozzl e, wherein the contact nenber and the

1igReasa: sendtdichg meaber tnéelidqiRy raldanafronngdnbyd
nol di ng, the recess-formng 15 nmenber is nade of a

dl%@ﬁé?gfﬁ§35'&§o§¥¥y Enénge@of@§ﬁ§ T5QRRN ??Bmagﬁgtnofgﬁe

he receSs-form ng ne er I's provided to have a
Ieast t wo Sl%ﬂﬁ;en Llne% toma&%_a outlg%
bot t om of % the recess & Traitnter: gefpe 9e?§p
devi ce accordj ng
member to come 1n contact with the surface of the nozzle;

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 1s 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

beottom of the recess.

2. 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.

3. The maintenance/recovery device according to
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claim1 wherein a content of the water repellent agent
inthe resin material which forns the recess-formng
nmenber does not exceed 10 wei ght percent. 25 3. The
mai nt enance/ recovery device according to -44 claiml
wherein the recess of the recess-form ng nenber is
provi ded with corners whi ch*dre curved. 4. The

c1MBHLN eRRDESI K 8gRY &lcdaVbeer BE CAIH NG ARm3Ing! AbMbdr is
wherein a sumof an inclination angle of thé slopes of

£
P€§@3d59°5§?5f55 ;§ gﬁgggr %g §$F@£§;ontal surface and

contact ang et ween opes and the recording
liquid is 70 degrees or nore. 10 15 20 25 5. The
mai nt enance/ recovery device according to claim4
wherein the sumof the inclination angle and the.
contact ahglBhe sndotgagneed reEovRre . degican afragding to
form ng device conprising: a liquid discharge head

clpiovildedeasira a esor difngn heatlindiicin dingdkapgestha slopes of

droplet of a recording liquid froma nozzle; and a

theBirBEEBINESITh P YRIbeteYbCe RbPVidIath It @uigkREakAg and
recover performance of the |iquid discharge head, the

iLnt.e / r eyl o) i:SiNg. ;
coikLAL eDante 6%5{%21 lgpét E%Bﬁggz{%{ g@é“%ecér&i‘ﬂg”ﬁ&?{d is

covering a su

70 degrees or more.

5. The maintenance/recovery device according to
claim 4 wherein the sum of the inclination angle and the

contact angle is 920 degrees or more.

6. An image forming device comprising:

a liquid 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 liquid discharge head,

the maintenance/recovery device comprising:

a cap member covering a surface cof the nozzle of
the liquid discharging head;

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
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the liquid discharging head; a resilient contact
menber provided in the cap nenber to cone in contact
with the surface of the nozzle; a recess-formng
menber providing in the cap nmenber -45 to forma
recess for receiving the reqf ding liquid attracted
fromthe nozzle, wherein the*tontact nmenber and the

td 8RS of QERLEY rdEMhQl-iafied Rhedkabbyaf:y mBdhv a‘gtracted

nol di ng, the recess-formng 5 nmenber is made of

[ kal containing a water repellent agent, and
f(ﬁ£1$§%géggggfning menber is provided to have at

| east two sl opes heing inclined, towar n outlet at a.
bot tom of "PRESHRCESS CORFEFT FREDERNGRY f ARG oasvioaning
according to claim6 wherein the recording |iquid
negdiataiafe anhagerlla fsimeshbyonosdingi dihe pecesst forming
nore, a polymer conponent, and a water- sol uble
membganiic sebeeof ,a aredirheatecdadi agntaiguird; kasager
surface tension of 40 W mor |ess at 25 degrees C and

repas 12ntSaykiePSidy tHiAtrecs sabe¥embn§ aitd P elsoprdi88d to
at 25 degrees C. 8. The inmage form ng device according

hav Ghan@G: VST e b ‘E%%grﬁﬁgt%{%&?oﬁ;@r}sa%[dh%%p‘éhlﬁ@{: at a

agent in the resin” materi

recess-formng nenber does not exceed 20 10 wei ght
kxﬁ%F%bﬁ?_%é? %%%E?%ng form ng device according to

claim6 wherein the recess of the recess-formng
menber is provided wth corners which are curved. 25

7. The image forming device according to claim 6
wherein 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 liquid 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.

8. The image forming device according to claim 6
wherein a content of the water repellent agent in the resin
material which forms the recess-forming member does not exceed

10 weight percent.

5. The image forming device according te claim 6
wherein the recess of the recess-forming member is provided

with corners which are curved.
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-46 10. The image form ng device according to claim®6
wherein a sumof an inclination angle of the slopes of
the recess-form ng nenber to a horizontal surface and
a contact -angle between the slopes and the recording
liquid is 70 5 degrees or nore. 10 15 20 25

_4 6_
10. The image forming device according to claim 6
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.




