-1 DESCRI'PTI ON TI TLE OF THE | NVENTI ON MAI NTENANCE AND
RECOVERY DEVI CE OF A LI QUI D DI SCHARGE APPARATUS AND
AN | MAGE FORM NG APPARATUS TECHNI CAL FI ELD The present
invention generally relates to inage formng

appar atuses and, nore partitularly, to a 10 . _
~mai ntenance and recovery device of a liquid discharg
appar atus, which discharges droplets of a recording
liquid to forman i mage DassdRAPTII®AYe for m ng appar at us
equi pped with such a mai ntenance and recovery devi ce.
15 BACKGROUND ART There is a liquid discharge

apparatus e UHP ed with a recording head having a
EE&EEHEHL&%&ELE&EEEEEEbe . head which di scharges
droplets of a recording liquid, which is used in
various i negel ¥ GrHNE rREGLBERE JRRVSEE aQF a2 LIQUID
printer, a facsiml|e machjne, a co nachi he, _a

5 CobT ARG TR R I AY. A iR R ING AP BrRRTgS
apparatus, it is very inportant to maintain and
recover a performance of a recording head that

@éﬂﬁﬁﬁéﬁf;ﬁﬁgﬁﬁording l'iquid. A 25 maintenance and
rrecovery device perforns such a -2 maintenance and

recovery ofma.r @é@ﬁ@giH@@Htigﬁngéﬁék¥ilysB%ﬁa@es to

naintehance and recovery devi ce conprises’a noisture
HefRMY | IV aly Sl OfeSaBnd2 MbPET phLadELRRG1V to a
bl ank di scharge Teceiver for receiving liquid droplets
.10 maintenance and recovery device of a liquid discharge
apparatus, which discharges droplets of a recording

liquid to form an image and an image forming apparatus

equipped with such a maintenance and recovery device.

15 BACKGROUND ART

There is a liquid discharge apparatus eguipped
with a recording head having a liguid droplet discharge
‘head which discharges droplets of a recording ligquid,
which is used in various image forming apparatuses such

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

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

25 maintenance and recovery device performs such a
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5 of a blank or blank discharge that does not
contribute to inage formation. As a cap nenber in

‘such a mai ntenance and recovery device, there is

known, as disclosed in Japanese Patent Publication
No. 3106783, a cap that has210 a first inclined
surface, which inclines toward an ink discharge port

‘with a gentle slope, and a second inclined surface,

W ot et d@esnd onacdvehe bika dieschariger perdd wi ttererally,
steep slope so as to elimnate ink remaining in the
viwsnid ymnaintdmanok a@ngdchacgeepyr tevibeAddinpirdsalsl

there is known, as disclosed in Japanese Lai d-Open

Pat egiturpptécant bpn Noap2081s7¢6ign gapecap whderhddage and
space part of a tapered shape, which_ continuous|y

rrark bakk t @harasge | ﬁﬁcaw@ﬁafgé peEeizaay éﬁﬁ@ﬂildiediroplEtS
with an_ink retaining means in passage that 20
ohrectsank Pﬁkbéﬁ%klGHSEBPFG?otBaﬁe&HFPvéoﬁr€§§GﬁébUte
generating_neans,so as to discharge ink inside the
shAcE"299af TP Ha8Pnt ai n ni sture retention by ink |n

the passag Furt her here is Kk as .di_scl osed

25 Japaneseﬁﬁaf—“dCEBern“é anﬁnAEEF'cgtloﬁQQ?nﬁpﬁ%éﬁl
%cfi‘gve]?’}zeg%%rﬁeéc' lch%%%ss%ﬁ'bkv?ln s 190k Ay JSPriQyi ng

nEy "of "an~i nner surface of the cap.

A I e S i d|
Sdiote icebberayssctoote, s St Bac e 2o

CéPfiPéE FARN O¥Ees aliktrhalt NGRS chY iPRIING ¥ Wwiad Wi hink
a resilient seal nenber coverlng a nozzle plane and a

rigkenaegbepoker wing a geakileg spaids, e NRIMAIS

being -

inclined surface, which inclines toward the ink
discharge port with a steep slope so as to eliminate ink
remaining in the vicinity of the ink discharge port.

Additionally, there is known, as disclosed in
Japanese Laid-Open Patent Application No. 2001-71514, a
cap that has a space part of a tapered shape, which
continucusly narrows toward an ink discharge port and
provided with an ink retaining means in a passage that
connects an ink suction port to a negative pressure
generating means so as to discharge ink inside the space
_part to maintaiﬁ moisture retention by ink in the
passage.

Further, there is known, as disclesed in

Japanese Laid-Open Patent Application No. 6-23891, a cap
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formed by materials , having water repellency of a
contact angle equal to or greater than 90 with respect

to ink. 10 As a colorant of ink used for an inkjet

recordi ng apparatus as an' inmage form ng apparatus,

dye ink was a main stream-&8t the beginning in

viewpoint of .a nerit of its coloring nature and
reliability. However, in recent years, pigment ink
udialy el gheatesushchson 45 takbby bhackviegdwaterbe
used so as to _provide light resistance and water
reepsteney t of ar ctoreedsirhgee ofbEBBvERP-there is a
tendency to_set a high viscosity to ink for the .
pur pose of %ﬁé%%agnﬁglsrdégﬁéé 6f Kne¥deonesf dijsmlosed in
prescription, and greventing ink after an_i

bl ur of . k
BRI LT LGRS FatoRar ABRpFAt 85BNNG - hpgR 31839, a
2R o TGS Feb peF=8BENNE- hP S ’
A RAY RO Rats | D ETERE8 s Ry bR Mo BORIN RIS a
i i i f 220C
MESELEL S Ofo By REnBl ARBUBLEH o LBUBILA LR stE

apdly B3 VhSRISE! Yo Phi A ogtséafﬁﬁgg§a§%octhgge'ﬁéﬂ%%ﬁi being

found according to experinents thé invéntors t

WA SHChy | Rkt k81 SUSt habedgby 0 i "
rrerfber,qg}l/t SLeEIBYGT ho0eh d?ggﬁa?égg?%gﬂ?gk%???b|c§’.nta0t

Thad1 & Seqi u cape r [ I
L e b P ot o Res DB T067857
having a fiRstai sclbnedtsurf aa®, uskidcFdmeln nesjet
toward an i nk discharge port with a gentle sl ope, and
aresecdidgi apbanetusuesaer, imhigeh fomalinge appeward <, helye

~ink discharge port with a steep slope; can reduce a

reskduaf aoOmabpustresni ak, thet bedilschaggénofvichgpdimk of a
Iﬁe?fé of its coloring nature and reliability. However,
in recent years, pigment ink using a pigment such as a
carbon black tends to be used so as to provide light
resistance and water resistance to a recorded image.
Moreover, there is a tendency to set a high viscosity to
ink for the purpose of increasing a degree of freedom of
ink prescription and preventing blur of ink éftérran ink
droplet landed a regular paper.

Such a high viscosity pigment ink changes in
its wviscosity due to a chéhge in temperature. For
example, ink having a viscosity of B8 cps at an ambient

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

cps at 10°C and a viscosity of about 5 cps at 32°C. It
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sufficient when pignent'ink, especially ink having a

viscosity of equal to or higher than 5 cps, is used.
It was al so found that the cap nenber disclosed in
Japanese Lai d-Qpen Patent Application No. 15

2001- 71514 cannot sufficientd-y discharge i nk when

pi gnent ink, especially ink having a viscosity of
equal to or higher than 5 cps, is used. Mreover, it

- vess f bonddt hatorHéngaponemperimdirs dsedchan dapameses that,

Lai d- Open Patent Application No. 20 6-23891 can
feleeni sach snkt ienssrtiakeby bivmpr eeinvgnwdicaal cap member,
re eIIenc¥ of an inner surface of the cap, but

charg £oFulhktPsIASENSEERI &ihenti Dkheart Atk -

_contalnlng g gnent es ecially ink having a viscosity

hitshprade ﬁénsf.%ldemt ttdiorcafrdIgrere

40.d / 5 t abi | f the i
ﬁéﬁ%éﬁ%ﬁ%ﬁﬁ"@ﬁe&éﬁ  oRB e e PR S et 15 S
found t th

SORRTRSL hgRRB hed Y L o aﬁ@enw&at (Lines
APB%%?ét Seg? glggﬁé %ésgbfgﬂﬁy%h.%. % %f% 4nd a

resi |en VEering a no anefarfd 4

rsgkgnenhes s nbar B1Rg a2 Seah; ra@ﬁ a%{élltdpst t%fvﬁlfonﬁFF@ ink

by material's” having watér repel l'ency of a contact

aagh@hsggel pok® Qfthokeakeld RARLY)' LA LS éJSLeéj51dual
practically when ink having a viscosity of 5 cps and

aagbnhacert €A%, oBuequUaAl sk alr@eOlo FSd emi han A
dyne/cmis used since it is difficult to apply a
watéficepeakl ehknt peaiaant itndk,setspiecicantacinlang wiwg th
respect to the ink to be equal to or grater than 60
degseesity of equal to or higher than 5 cps, is used.

of 5 cps an

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

Moreover, it was found that the cap member

- disclosed in Japanese Laid-Open Patent Application No.
6-23891 can facilitate suction of ink by improving water
repellency of an inner surface of the cap, but discharge
of ink is not sufficient when ink containing pigment,
especially ink having a viscosity of 5 cps and a surface
tension esqual to or smaller than 40 dyne/cm is used

since wetability of the ink is extremely high even the
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15 DI SCLOSURE OF THE INVENTION It is a general object
of the present invention to provide an inproved and
useful maintenance and recovery device of a liquid
droplet discharge apparatus in which the
above-nentioned problens arg-20 elimnated. A nore
specific object of the present inventionis to

‘provi de a nmi ntenance and recovery device of a liquid
drao retr eppesCharig et eppanan tisi swabphiedopr oves a

performance of discharging droplets of a 25 liquid
havi ng a hidbreosensi iy. wa8 Enuoddéhatothehiceve member
above-nentioned objects, there is provided according
bl o 3Ppeknt Hipanpge pL@sén®peanntE@ﬁ aArpailreénanc 1o .
and recovery device of a liquid droplet discharge

839 hawhigh alfi aJaPal@ear BpEBt adrséhatgathesdl
di scharging droplets of _.a recording |liquid fron1a

e L eﬁgan%t%n%%él%nﬁlafl@cai}@r? dégi-fememb

ti nb hat I
RIS 8B P S0 SoPTEEEE, Lhak B0 R0zl
SIS st o

THIDEL e PR obi negh s age | fg?f;qu?@mgg; nghian

respec’t ori1 zon ane | nc

S&Eéfﬁgﬂ§3b99c5959§d09fSacggtﬁﬁﬂal Q%%E%@eaﬂ@ﬂyﬁgﬁ equal
angle With respect”to the recording liquid, wherein a

J@bs@ﬂ1§ﬁaibérlﬂﬁbhn@blaﬁné?&helén%s%BEsﬁ%ﬁkﬁgk angl e
i-s equal to or larger than 70 degrees. According to

ther PREAL enascepphyd Beqavery repellent treatment to set a
contact angle with respect to the ink to be equal to orx

grater than 60 degrees.

DISCLOSURE OF THE INVENTION

It is a general object of the present
invention to provide an improved and useful maintenance
and recovery device of a liquid droplet discha;ge |
apparatus in which the above-mentioned ﬁrobiems are
:eliminated.

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

liguid having a high-viscosity.
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device of the present invention, since the inclined
surface that inclines toward the evacuation port on
the 20 bottom portion of the cap nenber is provided
and the sum of the inclination angle with respect to
the horizontal plane and tbe contact angle of the
material formng the inclined surface with respect to
the recording liquid is set to 70 degrees, the '
recordi ng |ITgqueddsucteonediemeotBd theveapemtriverd
tends to be led to the evacuation port by -7 running
alrertshe there ned suethded Fhosrdangampuaneobspels of
recording liquid remaining in the cap menber can be
et deee 28ch 13veneleRcarBrhptPNalFe RBY Ae¢r¥Esy Gpvice
equal to or higher thap 5 cgs and a surface tension 5 .
@ Hoord sHePPEEt t RARCRBr A ndPEAT2FHSt Reving a liquid

- ' d i nt d . ' f
R L o T BE EPE Rt G g RAPATLES. AERBIA Ry o he

present..invention, -the sumof.the_.inclination angl e
reeehnont heb P ar e 8y b8 uarheo 10 terdhefy &t
t e i.nten .and _rec

OB ORSe LanhPEsTRLD 3 120Ee B0 ceR AKERL: chat
350k di Ngo 1 918 hG1 2 RE €88NERENYSRLE AN g rbRE C AR RN e
may 1 nclude a portion that forns a |iquid passage

theoagha i 6h Lhelkgear diRgata kg4 ¢ ridvawed ananidddhe
di scharge port, and a cross- sectional area of the

| £ &tk £3 P@S Sageciayi 6ANpbRYOLS! ¥ bdeerease fheMsuction cap
openi ng part toward the evacuation port. In the
naemibenantike ahdci énedesyrdaviec€oafmiag kinguind dmepietn
di scharge apparatus according to the 20 present
i avghei 9bhtht hespeacti bn eapomerberainy liamel,udde inclined
surface being formed of a material having a contact
angle with respect to the recording liguid, wherein a
sum of the inclination angle and the contact angle is
equal to or larger than 70 degrees.

According te the maintenance and recovery
device of the present invention, since the inclined
surface that inclines toward the evacuation port on the

bottom portion of the cap member is provided and the sum

of the inclination angle with respect to the horizontal

- plane and the contact angle of the material forming the

inclined surface with respect to the recording liguid is
set to 70 degrees, the recording liguid suctioned into

the cap member tends to be led to the evacuation port by
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resilient nmenber configured to be brought into contact
wWith the nozzle plane and a bottom nenber having a
recessed part including the inclined surface, and the
resilient nenber and the bottom nenber are integrated
.25 with each other. -8 In-the mai ntenance and

recovery device of a 1liquid droplet discharge

apparatus according to the present invention, a water
repel irentaloeat tient imayibed appfaed. at Thaast aa paiingn of
of an inner surface of the 5 suction cap nenber.

Ak tieratding t hegel d scgnavnied aoccohdi ngpt membeat ten be
aspect of the present invention an image form ng
appphreadisecompr f sting: rechrdund digplidt hdsseharngeosédy

as a recording head having a nozzle that discharges
TR bptet QT origheecohanng FP§upraES anguafmpaentensica

and recovery device that maintains and recovers a
pETHDT nehiceT of 2 heST i HaRl &P ofVBE/ 8schar ge head,

wherein the nakﬁ%en nce and necovehé‘d vi ce incl udes:

a suction t3p*RENBEPVEREFREARESS ME2PENF STe t he

15 liguid dropl et discharge head; .and .an inclined

Sri ot JRPReS o it aedf g P PRIaTa R b Setnarmpratus
POLLo 08 Ay DOLLAM BEoLDRLSURLLAD GAD HREDELy L ¢pe
inclined sSurface ormng an rnclhrnation angl € w

r830PEhat Do afQLEZOALALNR! eeﬁtat:?ﬂeahgﬁ_lei &%g, P fRG81 to
being fornmed of "a 20 material having contact angie

Wi h segpectnbA tbeqefeeasding liquid, wherein a sum

of the inclination angle and the contact angle is

equal to or zhatger mbhaRek@nceée@dm@eSecovery device of a

liguid droplet discharge apparatus according to the
present invention, the cap member may include a portion
that forms a liguid passage through which the recording
liquid flows toward the discharge port, and a cross-
sectional area of the liquid passage may continuously
decrease from a opening part toward the evacuation port.
In the maintenance and recovery device of a
ligquid droplet discharge apparatus according to the
present invention, the suction cap member may include a
tesilient member configured to be brought into contact
rwith the nozzle plane and agbottom member having a
recessed part including the inciined surface, and the
resilient member and the bottom member are integrated

with each other.
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According to the image form ng apparatus of 25 the
present invention, since the maintenance and -9
recovery device is provided to the liquid discharge
apparatus, an amount of the recording |iquid remaining
in the cap nenber can be reduced even when perform ng

" high-quality image recordi ng by using a recording

liquid 5 having a viscosity equal to or higher than 5
cps and a ®wrilasembensénanequahdt ecopvenrygl Hevidean4a
dyne/cm which prevents occurrence of inmage m ssing
siichuiad dropleinkd pachatge anppargéuduectordang to the
undi schargi ng nozzle. In the image form ng apparatus
goesFeithginoentdon hea prakent repgeAenontrgatment may be
above-nentioned invention, the recording |iquid nmay
cﬁﬂﬂ%ﬂ?ﬁw@ﬁe%eaﬁtgﬂeﬁPrthoboP§n§P 1epmporentagsd o4 the
wat er - sol ubl e organi c solvent, and wherein an anount
otUpt Rt Re)BeSEqual to or more than 6 weight

t of d 15 of
Phe recor di KGOt FaaRA Eé%gau&|sa35°3‘rr1demv'gaf$%?osl{ o

cps nd equal to or_]ower than 2 a.surfa
e o Bret relor AP e p Ry B R a0 any R e i n

a%%§£P§£§£“é8m§% %Eé@ D 4 he,5Rge. e @ s%&%?ag Hhad as

rdi ng to present” | nvent e sum-of

'é‘%é@éﬂ?ﬂgaﬂ@é& hQWn&hé 6eRLaE! tﬁ@&' %l@%a%e%qua|
to or larger than dégrees. In the inmage formng

agPepaLtHs @ECQrQeangQngtmgqﬂ&@§eﬁhd RV eRtineRndite a3
menber may include a 25 portion that forns a |iquid
passageriyhseuwgbewbhah Aent:@ns and recovers a
performance of the liquid droplet discharge head,
wherein the maintenance and recovery device includes: a
suction cap member that caps a nozzle plane of the
liguid droplet discharge heaa; and an inclined surface
that provides a slope toward an evacuation port on a
bottom of the suction cap member, the inclined surface
forming an inclination angle with respect to a
horizontal plane,'the inclined surface being formed of.a
_material having a contact angle with respect to the
recording liquid, wherein a sum of the inclination angle
and the contact angle is equal to or larger than 70
degrees.
According to the image forming apparatus of

the present invention, since the maintenance and
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recording liquid flows toward the evacuation port, and
a cross-sectional area of the |iquid passage nay

'.continuously decrease from an opening part toward the

di scharge port. 5 In the image form ng apparat us
according to the present ipvention, the suction cap
menber may include a resilient nmenber configured to

be brought into" contact with the nozzle plane and a
haddcora merheridavi agpravi @éegssedtpar LigothudiBghtge
inclined surface, and the 10 resilient nenber and the
Egpzom tenbern aamoumt egf atleed recthdeaghldtrthéd. rematihdng
i mge form ng apparatus according to the present

iy erhd orep anemiter ¢apebeeneduredt aEAl Whyn berdpphied
at | east a portion of an inner surface of the 15

Suegh v &bt rehtrge (E%@?db%FeEYsusiéatér@@caﬁdlng liquid

advant ages of the present invention wil| becone nore
Jﬁ?p‘é%%%taf‘fjo?ﬁ?%tyf%@il%h he @Bt %FBE@rdE%Pl Pt FBF #Renha

read in con!un%é¥$gﬂF th the a@@ﬁéga %‘”918r§y3e cm

p ect | ve _f:eW Of an ITng % g ar at us., vi evve
R PE et s (Ol Peh0BIGr L RLHL 1 8BRRL LIS LRS!
d%?%lﬁ?%%%%%‘? f‘?ﬁbéﬁgﬂmﬁ‘:?%” fidhnB2EEndloihE WERgd..

E:é? g'em/oinatﬁérimgget@8rm€ﬁ§hﬁﬁbﬁ§ tﬁ@rEdQSFﬁlﬂdwto

the present invention the above-mentiocned invention, the
recording liquid may contain water, pigment, a polymer
component and a water=solﬁble organic solvent, and
wherein an amount of pigment may be equal to or more
than 6 weight percent of the recording liquid, and a
viscosity of the recording liguid may be egual to or
higher than 5 cps and equal to or lower than 20 cps and
a surface tension of the recording ligquid may be 40
dyne/cm at a temperature of 25°C.

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

In the image forming apparatus according to
the present invention, the cap member may include a

portion that forms a liguid passage through which the
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FIG 4 is a plan view of a subsystem serving - as a

mai nt enance and recovery device; FIG 5 is an
illustrative structure diagram of the subsystem shown
in FIG 4; FIG 6 is a side view of the subsystem
shown in FIG 4; 10 FIG 7 di1p-a side view of a cap
supporting and vertically noving nmechanismpart; FIG
8 is a front view of the cap supporting and
vestbeal hy bbyiuhg pkohantswapdr theFe@aclatdca port, and a
cross-sectional view of an exanple 15 of a cap

nenbes - sétﬁioﬁ@l|sraacoﬁs$hseduqundlpasswg@fnanother
exanple of the cap nmenber; and FIG 11 is a
crostigecusbnafiegreasef faomanh@Peneanlaétoftqw@eccta}jie
menber. 20 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON A
d@%é@h@?g@npﬂFFF now be given, with .reference to

FIG 1, of an |nage form ng apparatus including a
nalntenanceIﬁnH PedBERy TR&WicY PPN ¢agprding to

h h
HienpraRenE L ahVRiEI o8| hs BecEied: R MIRBeT e
. f t d f t d Th :
iﬁagiu?‘%?%% L pBaPk: TG oY TRy oy Redgiot Ento
aRRALALUS oMY he AHBAE SURM rld AY Bk tn?e% &l aving
e appar at u bogy % or ghpp yi ng papers; a

eheEEcEE@%dabhéEhﬁﬂgﬁﬁdH%%-%&@@ @&HﬁJRQ?%dE¥éce, and the
resilient member and the bottom member are integrated
with each other.

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

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

with the accompanying drawings.

" BRIEF DESCRIPTION OF THE DRAWINGS

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

entire mechanical part of the image forming apparatus
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acconmmodat i ng papers on which i mages are recorded
(fornmed); a_cartridge attaching part 6 protruding
forward froma front side 4 and | ower than an top side
10 5; and an operation part 7 such as operation keys
and a display device on a-top si-de of the cartridge
attaching part 6. A nmain tank 10 is replaceably
attached to the cartridge attaching part 6. The nain
tshakerl G eI rlafter, referred to as an "ink
cartridge") is a 15 tank for storing a liquid as a

| i qui d repl®BHishd ngs neapsan Thewcaft ai dgetattfathieng
part 6 also has a front cover 8, which can be opened
FeFhErdsewl perdesthowt i b WG Be given, with
reference to FIG 2 and FIG 3, of a nechanlcal part
of the i mage 20 4 ok Fi AgPhPPaF dPlisOEhBWAUPRYSEEN Berving
FIG 2 is an outline, structure diagramof the entire
A ARCE FE BSCPESEY fSFiOrew of a part of

t he nechani 3is

cuppor €4 © pﬁra% anaié'Egﬁﬁahlﬁai ; "ldﬁblé% Siseann of
5 i 21A
T R AR N B e O o ne B atay a2

(shown in Rif, 23. Jhs Q?&%ogggwgéf' ﬁheﬂg%%@g%t% Znown

mai n scanni ng ot of (not shown In figure)
dif eetd oy { a carrlage scanning direction: a main
scanning direction) indicated by arrows in FIG 3. 5

Provided inptbe taisi ageidd ahewaopl Hr abbt ¥u@borting and
recordi ng heads 34, which are inkjet heads as |iqu

crept i a I @ ey Deg headh£0f i sehargi ng droplets of a
recording liquid (ink droplets), with a plurality of
" FIG. B is a front view of the cap supporting

and vertically moving mechanism part;

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

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

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

example of the cap member.

BEST MODE FOR CARRYING OQUT THE INVENTION

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

discharge apparatus according toc the present invention.
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nozzies arranged in a direction perpendicular to the
10 mai n-scanning direction and an ink dropl et

“discharging direction being directed downward. Here,

the recording heads 34 consists of a recording head
34y whi ch di scharges |iquididroplets of vyellow (Y), a
recordi ng head 34m whi ch di scharges liquid 15 droplets
of magenta (M, a recording head 34c which discharges
[FIpui dl diop epsropecyine (Cleandfathecamdgeg folradeg34b
whi ch di scharges liquid droplets of black (Bk). It
sirmd rh thes moteded hatomt hefrohdr sofiet he heads is not

di sti ngui shed when referred to as the recordi ng heads
34. 20 In abletiwaget hernipgceppargtushehoead ins Fit. 1
limted to .that shown in the_figures. For exanple,

| RERERRE T arh HeAPRBR3EEE UPEEYDY F oRe PBPEHD FEPPd0 iRy 2

heads gggh having one or np nozzl e trains .t hat

di st st?ia%?dapa%iﬂ?sbé Yohe®8F SUPELYING Papsysi a
As the || idd I di h heads -14 tituti
P Bt A hat HERUR. 2P Site RavP g KR AEEBaEo oS
i ) L. S t
B RS Loh PelFR acPlAS, Ees e BB T

gtf%%ﬁéd) & é.hééﬂﬁki?g%“mé%g%icﬂ%bi 7299 3 3RR9%;6hANge

Iquid due to I'ng-uSi ng an

ef &Fh4 pARERGRI gakrbhansdyeer sHahi13ge3 heah %§PQ§ﬁHi§¥Be
resistive elenment, a shape nenory all oy actuator

ut } | 4k ngn aopeLat i phagarehangecdua st @paraltt@mRenaiyy &nd a
change, and an electrostatic actuator utilizing an 10

edif@ﬁali)git agvecpovmr a Mopegvde, oSubhkamss t38yige3HBtaditing
ag§r§56. A main tank 10 is replaceably attached to the
cartridgé attaching part 6. The main tank 10
{(hereinafter, referred to as an “ink cartridge”) 1is a
tank for storing a liguid as a liguid replenishing means.
The cartridge attaching part 6 also has a front cover 8,
which can be opened and closed.

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

A carriage 33 1is slidably supported by a guide
rod 31 as a guide member, which bridges between left and

right side-plates 21A and 21B that constitute a frame 21,
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(when not distinguishing color, referred to as "the
sub tank 35") of each color are nounted on the
carriage 33 for supplying the recording |iquids of
each color to the 15 recordi ng heads 34, respectively.

. The recording liquids are-ggpplied fromthe ink

cartridges 10 (when distinguishing color, referred to

as "ink cartridges 10y, . 20 10m 10c and 10k") to the
sid taankisa ¥8532 h(sughn recoFdEng2) Li qihd suppliypgeullés is

37. Here, the ink cartridges 10 are accommpdated in

toivev ek e rb}dgia wdtmchiagnpagtmétas dhed shown in EhEe

3, and a supply punp unlt 23 is provided to the
cakrquielgelmta adhi gt pamt (8 s8rasage EERPRéRJt Hérection: a
recording liquids in the ink cartridges 10 to the dub
Z@%%n%%a%@%r%ﬁ%c*%‘é’é}d%ﬁ@lFﬁaﬁfid Yuppryvweubes FIE. 3.

The -15 recording ligquid sup tubes 37 are held at, a
middl e par T8y e@oﬂ? §Pgec %6%&89e2§3aFF§cﬁe@ WFagity of

ﬁiﬁﬁﬁ%ﬁﬁ%5|#aﬁéﬁ EopERychunes 3o 0RE PaPLRGRS ictid
901 b SPLLEA0S, 3o Sabyod L ﬂg Gi8g28eeTie o of
PNt cal - part 7S provi ae fr, a9 paper “supply

p@éé0£@1n§e99 a14ng apdesdbeg) pa&g%ﬁ ¥ priianied o

a paper ace nt part fom plat

%MQQ&YeéréyrgngQﬁ by Qn@ar@cﬁébﬁ B%Qﬁeh%'b%&a&otkpéﬂﬁi
feed rol a separation pad 44 nmade of

R R i @&aﬂﬁngd@réaw@nc aatf hel enlk Sfrchrieet qur?s@faicglng
urged toward the paper supply roller 43. The
nechast £ah pathgatiseetnebudesnvwasda
Here, the recording heads 34 consists cof a
recording head 34y which discharges ligquid droplets of
yellbw (Y}, a recording head 34m which discharges liguid
droplets of magenta (M), a recording head 34c which
discharges liquid droplets of cyan (C) and a recording
head 34b which discharges liquid droplets of black (Bk).
It should be noted that, the color of the heads is not
distinguished when referred to as the recording heads 34.
In additiecn, the structure of the head is not iimited to
that shown in the figures. For example, the head can be
constituted by one or more recording heads each having
one or more nozzle trains that discharges ligquid

droplets of one or more colors.

As the liquid droplet discharge heads
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conveyance part for conveying the papers 42 supplied
15 fromthe paper supply part under the recording
heads 34: a conveyance belt 51 for electrostatically
attaching and conveying the papers 42; a counter
roller 52 for sandw ching_aad conveyi ng the papers
42, which are fed fromthe paper supply part through
a gui de 45; a 20 conveyance guide 53 for turning the
pafreyisi i e nthe copveydthag phasds by4 90odeghaesnsoaas
to cause the papers to nove with the conveyance belt
Sl twaricbare erath pressgy roéherabbngrgeanbycanpbesssed.
menber 54 toward the conveyance belt 51. The
rrdtardcacipaatof unandee 25 pherodéschrthapgbundbirernsigg a
as a charge neans for -16 charging a surface of the
Bt te Bamepier e Fh@r@@ﬁv@9bﬁé§0§ept1§12ﬂ§ga@
endl ess _ belt formng a |l oop, and_is engaged with a
a%aeng@ #Fer Sraahd Queehei ShitoPParing §§1§§J ey

revol ve 5 the pelt conveyance directi in
FHEC fow@a%%é cLEBRFANEEE Pech: oagt HFAto Jeherating
contacted w

% t sur%ace of the conv Qelt 51
TP TEE 0T af %im%@ rfw 358 AbnbRfoSonssY aBESaRe
Cgﬁyﬁ?ﬁ Sohdeat BRa88 ﬁ%gn?gpéﬁﬁi‘igrgiﬂeﬁ% %1%%
ga‘:‘lllglr‘? %& é?ﬁeBEQE{EE@E’ienaEtEﬁalEéEkﬁltﬁgé‘%flntgh%n

conve ance at a position corresponding "t
PLi Bt Bb 8RByt hEwEecording head 54. A top surface of
the gui de nmenber 61 protrudes further 15 toward the
recordi ng hpadsocdérfremathangentivgl 3lsie 36 de 33w
rollers (the conveyance roller 57 and the

(when not distinguishing color, referred to as “the sub

tank 35”) of each color are mounted on the carriage 33

for supplying the recording ligquids of each cclor to the
recording heads 34, respectively. The recording liquids
are supplied from the ink cartridges 10 (when
distinguishing color, referred to as “ink cartridges 10y,
10m, 10c and 10k”} to the sub-tanks 35 through recording
liguid supply tubes 37. B

Here, the ink cartridges 10 are accommodated
in the cartridge attaching part €6 as also shown in FIG.
3, and a supply pump unit 23 is provided to the
cartridge attaching part 6 so as to deliver the
_recording ligquids in the ink cartridges 10 to the dub-

tanks 35 through recording liguid supply tubes 37. The



10

15

25

| LEFReT AR

tension roller 58) which suppoft t he conveyance bel t

51. Thereby, the conveyance belt 51 is pressed

agai nst and guided by the top surface of the guide
menber 61, which 20 nmaintains a highly accurate
flatness. Farther, as a papems-eject part for ejecting
the recodi ng papers 42 whi ch have been recorded by the
recordi ng heads 34, there are provided: a separation
ctevobdiderl sepad asupglyheupapeBs 42<f hemdt be a middle
conveyance 25 belt 51; an eject roller 72 and an eject
rodterby3a oody-47dehbopdper 28] ettathay 3ounderatrhelate
eject roller 72. Here, a height of neasured froma
pokiwhboh beomeeht vhesefbet freopel 84 .72 Tard releerejiogt 1iquid
roller 73 to the paper eject tray 3 is set so that a

| svpfel anbwnes od 7 paper Susshepbe f5xg6c onrod dhed car nilgge 33
paper eject tray 3. Mreover, a double-side paper feed
upyta gilxinggetachébl y attached to the rear side of

the apparaty body 1. The doubl e-si de .paper  feed unit
81 takes t hohepBRERETASa \RATH die HEAVHERE 'y a5 2

LN R o e

BRI Sl R P TS N o
e S L T A e

FiGopdr EBed PBM1RENNG3 aheR 0RcPReHids HYad MB made of a
scanning direction of the carriage 33, there is

phevibded]anAgiAhenange gandoofaGeMemt davifed &lhon and

“(hereinafter, may be referred to as a "subsystenm) of

aukbgdi dodhsahahge pappar atup 1aceaidiarg 43.

The mechanical part also includes, as a
conveyance part for conveying the papers 42 supplied
from the paper supply part under the recording heads 34:
a conveyance belt 51 for electrostatically attaching and
conveying the papers 42; a counter roller 52 for
sandwiching and conveying the papers 42, which are fed
from the paper supply part through a guide 45; a.
conveyance guide 53 for turning the papers 42 being

conveyed upward by 90 degrees so as to cause the papers

. to move with thé conveyance belt 51; and an end press

roller 55 urged by a press member 54 toward the
conveyance belt 51. The mechanical part further

-includes a charge roller 56 as a charge means for
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20 to the present invention for maintaining and
recovering a normal state of the nozzles of the
recodi ng heads 34. The subsystem conprises: cap
menbers (hereinafter, sinply referred to as caps)
92a-92d (when not distingujghing each, referred to as
caps 92) for 25 capping the nozzle planes of the
recodi ng heads 34; a -18 wi per blade 93 which is a
Riadeyimryhersdfacd PMngideconogghecP! Boe: 81bl ank

di scharge receiver 94 for receiving droplets in blank
di scharge fisrdgl) sehargbmgeyhhaei Betltoplieis uhi ehdless
ejects a recording liquid having 5 an increased
\Hesloosidymiangl alalomt, comd ribusegigedretbhdangpnangaace
wi per cleaner 95 which is a cleaner nenber integrally
froy sk v T hendhes bt ekl olh schatge SBegei ¥ertporevehwei iy
a recording liquid adhering the w per blade 93; and a
dhrearglf ofoeve vBnedndireatiag ahouncieakéf - nBans Ther
pressing the w per bl ade 93 agai nst the w _per cleaner
gl PRt ngb the RFpeehbl ABEoogontagtefowhthn tREG
3, in anon-print area on the_ other side of the
catriagR %t*ﬁh‘? e%‘b%‘é?y%c?hge%aﬁﬁi AQY 4Fr EeFRGRI RY

b di scharge receiver 98 s provided fo 5

o Sl h o e U BRPepl RFetUm PRANBYAGECCBRLF it 89t 6°
reco o) ] cordi ng u a

Ferkhd $eBSufyf Shkod AP Mahhd b bR EY che

aéxigrovided wi th openings 99 arranged al ong a
I'Tection of the train of nozzles of the recording

heads 34. 2Q4kntiBRalNYS- GORSHLUCHEHHHREE KQr Wil ided on

~apparatus (inkjet recording apparatus), the papers 42

BhE BepRsakedoangntedohtapuhibe paper sSUBRl ¥ boay taks
corresponding to a print area by the recording head 54.
A top surface of the guide member 61 protrudes further
toward the recording heads 34 from a tangential line of
the two rollers (the conveyance roller 57 and the
tension roller 58) which support the conveyance belt 51.
Thereby, the conveyance belt 51 is pressed against and

guided by the top surface of the guide member 61, which

maintains a highly accurate flatness.

Farther, as a paper eject part for ejecting
the recoding papers 42 which have been recorded by the
recording heads 34, there are providéd: a separation
claw 51 for separating the papers 42 from the conveyance

belt 51; an eject roller 72 and an eject rollier 73; and
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sheet by one . sheet; the papers conveyed in a
substantially upward direction is guided by the guide

25 45; the papers 42 are conveyed by being sandw ched

-19 between the conveyance belt 51.and counter roller

52, l|eading ends of the papgrs 42 are guided by the
conveyance gui de 53 and pressed agai nst the conveyance
.belt 51 by the end press roller 55; and the _
oty gysapee e bedlt recdy ob nsdehanpedebygchbeull18@ 72. Here,
degrees. At this tinme, an alternating voltage, that

iz, heglpt ust o pestraddfacm aupositpoh hetweepeahedleject
and alternately applied froma hi gh-voltage power
sovkkert2 ame ctharggeedl Fellss By Hocbher BRPEr €diect
(not shown in 10 the figure), which results in the
comeyante peftSpethgt ehdrgel PROHRtaPLfePARErSgCan be
vol tage pattern, that is, a ,pattern of a plus and a

A FRACRE RAvi Rgt RS BRBEEt 8 RFRedT@¥dEh in the

b- i di ti i i t he di ti f, ,
Pavolvine mloBRERELy! S HBvEl vt dh e T are P & i
th 421 l.i ed to the th .20.¢ch d
ArcACRTELY AT AURBY, £] BREC RIS LR p20cRetHRE R catus

d t t [
B e e P o S e S e

iﬂa%@fss&@; sgANBhNgrdi FRELFABA FRUS, Y edLlVidE ihen of
recodi ng heads 34 Iin accordance™w th an i nage signa

Waht ec8RYEPEntRepetar shaggna&cuﬁ_ﬁ%ortﬁ!en%a&a@&som@ lige de
is perforned by discharging liquid (ink) droplets

ofbent Be skoppedepapehe 42veaned eeedisng2f @o & Mdition
line is perforned after

between the counter roller 52 and the conveyance belt 51.
Moreover, it a manual feed part 82 is provided to a top
surface of the double-side feed unit B81.

Further, as shown in FIG. 3, in a non-print
area on one side of the scanning direction of the
carriage 33, there is provided a maintenance and
‘recovery device 91 (hereinafter, may be referred to as a

“subsystem”) of a ligquid discharge apparatus according

to the present invention for maintaining and recovering

- a normal state of the nozzles of the recoding heads 34.

The subsystem comprises: cap members
{(hereinafter, simply referred to as caps) 9%2a-9%2d (when
‘not distinguishing each, referred to as caps 92) for

capping the nozzle planes of the recoding heads 34; a
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25 novi ng the paper 42 by a predeterm ned di stance.
Upon -20 receipt of a recording end signal or a signha
which indicates that a trailing edge of the paper 42
reached the recording area, a recording operation is
ended and the paper 42 is-ggected onto the paper
eject tray 3. Additionally, the carriage 33 is noved
to the side of the sub-system 91 in a standby state
ofigend iade 93 eduoich niy scolhde mérebeecdodi ngphagdshe
34 are capped by the cap nenbers 92, which maintains
e Moz Adlendn a weink siasehangpr egeatvardP4cliarge
failure due to dried ink. 10 Additionally, a recording
|derpis doving sticanleiedl in dpdame dhsghergei Ron diacbawhéng
the recording heads 34 are capped by the cap nmenbers
912Lq1%1fﬁ SRR TS iwhieh e@}%@tﬁ o? 5@00ﬁ6%§9eléa@tlriohav&pg
“head suction’ %}so as to perform a recoyery operation

Vit CHERSRE 661 SEPRERY of 9 @?qﬁPH $8°havPRE®ak®
increased vis or bl es E_ a bla E
cﬁes%% 'op%rl‘cg ‘%”i’%rp% ?%’Pﬁﬁd t§Bhafge gleaner
d d \
bé?ore (; arqrgiﬂfe% @gan%Fﬂghﬁéebiggggﬁg%ﬁ a%?ﬁ

aré%@ﬂ@r f’ééo I3k aéafégégéﬁhgl QEqEES 5@@%&%@9 the

hea 34 is mai nt ar ned escriptron w NOW

Qb Mot M iderosrefggence chfeF! Qolﬂe&hggueen%l&tu%n%f a
an outline of the subsystem 91 which includes the

& & @A NREa RO AE 6 LCHYEEY i nde¥heewl BetthB 1RSI ‘&rg@l@l%t
apparatus according to the 25 present invention. FIG

4hé wipeancvéene of 9bhehedlciubayatefh8lwibk piade @3.
illustrative structure
As shown in FIG. 3, in & non-print area on the

other side of the carriage with respect to the scanning
direction, a blank discharge receiver 98 is provided for
discharging liquid droplets which do not contribute to
recording so as to eject a recording ligquid having an
increased viscosity. The blank discharge receiver 98 is
provided with openings 99 arranged along a direction of
the train of nozzles of the recording heads 34.

| In the thus-constructed image forming
apparatus (inkjef recording apparatus), the papers 42
are separated and fed from the paper supply tray one
sheest by one sheet; the papers conveyed in a
substantially.upward direction is guided by the guide

45; the papers 42 are conveyed by being sandwiched
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di agram of the subsystem91. FIG 6 is a side view of
the subsystem 91 shown in FIG 4. Supported by a frane
(mai nt enance device 5 frane) 11 of the sub system 91
are two cap holders 112A and 112B, which are cap
supporting nmechani sns, the_wgper blade 93 as a w ping
menber including a resilient material as the cleaning
neans; and a carriage |ock 115 that are novabl e
BPEdedcid covesyateod deélectioandOcommvakl ecupeand?,
down). Additionally, the blank discharge receiver 94.
i leddioat eshdetaketrh¢ heapeper 4Bl ade g@3daddbiyhéheap

hol der 112A. A wi per cleaner 118 is sw ngably
suppoE Y&t s oy abde 0o perfidr prebeadi agadhsthéhewicpaveyance
bl ade 93. The wi per cleaner serves as a cleaner 1.5

ks Yhdpudikg endlpapes roller 96/wanghthe gonveyance

cleanlng nmenber for pressing the w per blade. 93 onto
Rt §F pedn tF 2998 B¥ abeReafdPngemERSEr of the

blank di scharge .receiver fromoutside the frane 111.
The cap hol Aer ShiisALBR FRoBERAPASETGNEeRe 201 16

hol d 112 whe d hi f h
s R I R L D RS il
I I f
ﬁ%@%?%%%%gﬁﬂ %égliggggg Ivepggﬂoéél%aﬁ aﬁ?&é} soﬁ%ce to
SHE CoRquTRALEeE 98 By &c %%2”82‘3%3‘%’:'3&%%2
SHH@Ofiﬁgr@Y,tﬁﬁléﬁprgghﬁﬁé %ﬁzehecb%ﬁ%@yéﬂbéIB%H%'HElng

area her caps 92b, 92c and 92d are not connected
t &hdhge§UDhNGn PHIRe R0t iRBak ol ageniht ey CamaFais, a

~serves as a suction (recovery) and

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

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

moving the paper 42 by a predetermined distance.  Upon
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5 noisturizing cap (hereinafter, sinply referred to as

a "suction cap"), and other caps 92b, 92c and 92d
serve as .nmerely noisturizing caps. Therefore, when
perform ng a recovery operation of the recordi ng heads
34, one of the recording heads 34, which requires a
recovery operation, 10 is selectively noved to a
position where it can be .capped by the suction and

M etigd 2ho capcd2aind €At shahkhl113t aokagablywhich

supported by the frame 111 is |ocated under the cap

hiol diisrast 44 2% aince 1128 1iTheedgm shathelRapes pRoviedethed
with cap cans 122A and 15 122B, a w per cam 124, a
ddre i zrEofdokg camed 252 werobfliéng ¢peraspdnaisl eaded and

-cam 12B. The cap cans 122A and 122B noves the cap

Hol&lepasren 29%¢ ahel ql@@i@% @Rﬁodﬁﬁﬁ PaP@§péa?PVe¢yaYTﬁe
wi per cam npves the w per blade 93 un _and down.
carri age Io%@dkﬁh?ﬁéﬁlﬁnvggetﬁérééﬁﬂﬁaéé 26 mﬂﬂ?q”Fo the
RN AR O BT BBl b pMBesos
di h | d.d t
d é‘%%% SEREP Lo oMl Fhe: hLhPatRO0hEERs 5e 3 2lGrpaed by
T t
e 108 CHERREE o2 108515 R8G,L001 DAL BB 2B RET, ot
A 2B, T '
a%‘gd‘é’é’é@ ey B R gg s Rl ke %“se?%cﬁf%&%% ls?ok

tA&d4: £hen per S'Eé@@idlﬁ% ﬁ@&%&df@%wgﬁ@tWB%%dtﬁ%om the
W per bl ade noves down he the wi per blade 93 is

sahevi ehedn bgt weghe Hherel ea@efcewlrld@hg%ea@i@ e are
wi per cl eaner 96 of the
capped by the cap members 92 (this action is referred to
as “nozzle suction” or “head suction”) so as to perform
a recovery operation which evacuates a recording liquid
having an increased viscesity or bubbles. Further, a
blank discharge operation is performed to discharge a
liguid (ink), which does not relate to recording, before
start of recording or during reccrding. Thus, a stable
discharge characteristic of the recording heads 34 is
maintained.
A description will now be given, wither

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

device in the image forming apparatus according to the

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




10 -

15

20

25

bl ank di scharge cl eaner 94, and, thereby, a recording
[iquid (ink) adhering to the wi per blade 93 is
scratched off to the blank di scharge receiver 94. The

~carriage lock 115 is urged upward (a lock direction)

by a conpression spring (nagishown in the figure), and
is nmoved arm 117 driven by the In order to up and

down via the carriage | ock carriage |ock cam 125.

et yoah |yl drimect he 1sbangi puapt15tiz2e saduthaream
punp shaft 120a engagenent with 20. shaft 121, a punp
giarg A48 ¢f ovheleshiboysioémt k. t uBL@g pubp 428ide view of
brought into a notor gear shaft 131a of the notor 131,
13k i slegysited W tdhehe punPlGi nfernedi ate gear 136
having a 132 provided to a notor and an internediate
gear gear 3g@gpdstedghyed RkemecardmaishrenaagecCgviirell37
via an internedi ate gear 135, and further an

i Frameredt bt @f gele SQ@SSHEP?ﬁg9@hér§aﬁﬁosﬁapthﬂﬂﬁﬁrﬁhélzﬂ

}%&igffgéﬁaghggﬁ{gégfgaﬁssggggg%gnéﬁ&Qc a%?gh_?aEhéﬁ%iper

blade 93 as a wiping member including a resilient

- material as the cleaning means, and a carriage lock 115

that are movable supported in a vertical direction
(movable up and down)}. Additionally, the blank
discharge receiver 94 is located between the wiper blade
93 and the cap holder 112A. A wiper cleaner 118 is
swingably supported so as to perform cleaning of the
wiper blade 93. The wiper cleaner serves as a cleaner
means including a cleaner roller 96 which is a cleaning
member for pressing the wiper blade 93 onto the wiper

cleaner 95 as a cleaning member of the blank discharge

. receiver from outside the frame 111.

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

‘to as cap holders 112 when not distinguishing from each

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

92c and 922d that caps the nozzle planes of the recording
heads, respectively.
Here, a tubing pump (suction pump) 120 as a

suction means is connected via a flexible tube 119 to
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121 via an internediate gear 139. It shoul d be noted
25 that an internedi ate shaft 141, which is a

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

the frame 111. The cam shaf22121 is provided with a

home position sensor cam 142 for detecting a hone
position. 5 Wen a hone position sensor (not shown in
tihe fdagura)a priovitdeids | sugirer sedslygt ene 9dadehettsrt haga
the caps 92 reach a | owernost end, a hone position
Iaﬁaaeqﬁuﬁosﬁhamprlnttameé4gU@bbeISC@p@raEbd 83ct hat 92d
the sensor is open, thereby detecting a hone position
cﬁrqrnpunﬁqnnagneQLtqcﬁh@rth%mgtm@mbuh%D120?hatt15, only
shoul d be noted that when a power is on, the position
ddtedanr’ia %Rﬁv%%rﬁ%rﬁeﬂucF%?%sb@%FPV%rBf 87Bosi ti on

f th 92 (th hol ders 112
Al HETRRT AR B A pf SleL K B BT aRotanas

t det ect th h 15 th 92
( erwemﬁé’%éﬂgmvi O %G RSLLERY, 85! BRA0PR S o

_gevﬁ? § PO PR AT o 8P eL Ly Reh Opf:88iming

: I
FOSSLD Jpehe g panese, fsﬁ%ﬁﬁéb hASRPL, BOE B2 the
SUDROE &1 g h@@&@aﬂkSn%ﬁﬂghar¥§ﬁ£k§§|EYrgeﬁbEQ? operation,
mechani sm (up and down noving nechani sm of fhe caps

92: Hiectlivslp fbdedVieWa pbsatean HHBREI iikNgGadnbe
vertically nmoving mechanismpart. FIG 8 is. a front

vigwpod bhetkapssuppent ang ﬁﬁdsﬂﬁr‘ieﬁ_hgcabby oravi ng
mechani sm part. -25

A cam shaft 121 rotatably supported by the
frame 111 is located under the cap holders 112A and 112B.

The cam shaft 121 is provided with cap cams 122A and

- 122B, a wiper cam 124, a carriage lock cam 125, a roller

126, and a cleaner cam 128. The cap cams 122A and 122B
moves the cap holders 11ZA and 1128 up and down,
respectively. The wiper cam moves the wiper blade 93 un
énd down. The carriage lock cam 125 moves the carriage
lock up and down via a carriage lock arm 117. The
roller 126 is a rotation member which is a blank
discharge landing member to which ligquid droplets by
blank discharge are landed in the blank discharge
receiver 24. The cleaner cam.128 is for swinging the

wiper cleaner 118.
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mechani'sm conprises: a holder 151 for novably
supporting the caps 92a and 92b (these may be

referred to as a cap 92A) in a vertical direction; a 5
spring 152 interposed between_a bottom surface of the
hol der 151 and a bottom surface of the cap 92A so as

to urge the cap 92A upward; and a slider 153 novably

supporting the bgbdes215tef ervaed apbdmbaekwyr dnd @own by
direction of arrangenment of the nozzles of the
recorehpocadd hezmisnd4)228he Thp 92Aehablgdiedd3pilssmoved
150a extending from both sides and the guide pins

15 earad edovow alby ytlae t ethed cem $@idecgebeveshenstipshrown
in the figure) of the holder 151 up and down. The cap
heahen hbS moyes déosward wbensvbepropedadbrgdtr HiRVEs
bottom surface thereof so that _the guide shaft 150b
idowmser Tleeni ntbeavhbfe BiafRe3hdpdérngyichiri Hgtween
all ows_the holder 151 to nove up . and QOwn. Spri ngs

15e i alerpesclChbeficdh BRE ERF gféﬂean& SERELcAS I3l d&e

151 .th 92A (th 92 d 20 92b d
SRR O IR R e
| cappe . e. 1 qge qul
oIS T A B o
e . e e s e Sl da
a5 oph, s ThepoHlfoopbRs Loh st ASh e of ety

111 so that thhe shider e\]/-g%ickt tla..ShQLlsdgfrgléﬁ' r@6(d Mook

cap 92A together are e up and down. he sol I der

133r8kL89oA3SHY GaRLRbReLRL BY %gﬂ'%qe@ QAN dHFRT in the

surface theredof. The'campin 1
figure), and is moved up and down via the carriage lock

arm 117 driven by the carriage lock cam 125.

In order to rotationally drive the tubing pump
120 and the cam shaft 121, a pump gear 133 provided to a
pump shaft 120a of the tubing pump 120 is brought into
engagement with a motor gear 132 provided to a motor
shaft 131a of the motor 131, and an intermediate gear
134 integrated with the pump gear 133 is engaged with an
intermediate gear 136 having'a one-way clutch 137 via an
intermediate gear 135, and further an intermediate gear
138 having the same shaft with the intermediate gear 136
is engaged with a cam gear 140 fixed to the cam shaft
121 via an intermediate gear 139. It should be noted

that an intermediate shaft 141, which is a rotational
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the sa
tHEtT e gt
92 be 119 i 2d 92
- Fidla Hhcend pala ROLROBCGLES B LR OB 328 oo

is fitted into a camgroove (not shown in the figure)

of 5 the cap cam 122A so that the slider 153, the

hol der 151 and the cap 92A together are novable up and
down by a rotation of the cap cam 122A which is
synchroni zed with 10 15 a rp#ation of the cam shaft
121 to which a rotational force of the notor 131 is
transmtted. Furthernore, the slider 153 and the

- e raflechdolmerriiddizte gasest £d6i ahd 1B8 bavtingnthe

cap 92a, and a tube 119 is connected to the cap 92a
falomainder heath rdeatalehy esupporhedchp whehfrempedilto
a transverse direction_ of the cap 92a. It should be
noted that The eap fbrfbr12i2Bs phpFéfernyithe achpme
92c and 92d (these may be together  referred to as a
&ﬁ?%ﬁ&ﬁneﬁﬁP%P%t?%%tﬁﬂ% for ABUFREiIRAe2 BapeoPBSatdon-

T ot b O cHEn PR BPE AAPIRe RobPEnd gRs®)

L:géaa&?da by L ¥, 08 %HS ot 8%15%3 o%g’@a@gBigngG (?x(jlt\/%_hown

Wer sour ce, and the tams A7a ‘Tixed'to the
%) ORIl Sopatated by Liguro1glLaggat Licgien,
MY Fdloy Ue 8E6E 804¥Na  KERE, pbBerSHE! bent8aPm323r 331
constituted by, as shown in FIG 9, a contact nenber
182t 19@f eh&RCERS pump 120). It should be noted that when
a power is on, the position detection is not performed
irrespective of a position of the caps 92 (the cap
hoiders 112), énd it moves to the lowermost end by
moving a predetermined distance after detecting the home
position of the caps 92 (during upward movement) .
Thereafter, the carriaée is moved leftward and rightward
and returns to a cap position after the pesition
detection, and the recording heads are capped.

A description will now be given, with
reference to FIG. 7 and FIG. 8, of a supporting
mechanism and a vertically moving mechanism (up and down
moving mechanism) of the caps 92. FIG. 7 1s a side view
of a cap supporting and vertically moving mechanism part.
FIG. 8 is a front view of the cap supporting and

vertically moving mechanism part.
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5 form ng nmenber 193.. The contact nmenber 192 is nmade
of a resilient material and is brought into contact
with nozzle plane of the head. The recess form ng
menber 193 supports the contact nenber 192 and has a
recessed part 191, which regeives a recording liquid
(ink) discharged 10 or suctioned fromthe nozzles..
The contact nenber 192 is forned by a resilient
mat eri al suTheasapshbltigkene2ni sapiehe seulleer as a cap
silicone rubber, fluorine rubber, EPDM a styrene
bagepetastomechaitsmIheompréssstormhoddemedddr £133 i s
formed of a rigid material such as HDPE, 15 PP, PTFE,
gevalpAlyi sgppontingethsurfnee9281andnd?h Jsbes¢ may be
inclined surface 191b, which incline toward an
eREeBredntpors §9qapa98AﬁoFﬁeé @ﬁrﬁlﬁéﬂt@#ﬁ§ﬂﬁﬁé%b of
the recessed part 191 of the recess formng
132ring a2t hpkeERsEedaRetKePrnét P@ﬁté’ﬁ‘glsélréa&fe tq‘fe the

B rlfé%ﬁt I5L' 5543 ﬁgggawlgégsémctﬁﬂﬁﬁ—’f??leetc%&%oa?:9\ o =0 to
191
st ”‘2@%2@?& 25$h3PWﬁ65?z§§ foRd shldel e S e 1oL
05,00 118 SRS 0Ll SR RLI L
igﬂ:é@f‘i Hnoﬂng!rﬁagggfnehﬂeo%' Lk 'or:l’%ll'erée%fs é’Iea%COI‘dlng

la wth respect the horizonta 'ane an
caLast zangl e of the material formng the first
inclined surface with respect to the recording 5
l'iquid (ink)hiescegualal Ga@r (grieRd gfirthars 020 egseesng from
It should be noted that when the first inclined
sbbthce1dé91anandhbhguﬁdee@ankommoa;anﬁﬂmﬂvaﬂxyzﬂﬁtached

formed by
to guide grooves (not shown in the figure) of the holder
151 up and down. The cap 92A also has a guide shaft
150b protruding from a bottom surface thereof so that

the guide shaft 150b is inserted into a hole of the

holder 151, which allows the holder 151 to move up and

down. Springs 152 interposed between the cap 92A and
the cap holder 151 urge the cap 92A (thé baps.92a and
92b) upward (in a direction to press the caps toward the
nozzle planes when being capped).
The slider 153 has guide pins 154 and 155 on
-the front and rear ends therecf. The guide pins 154 and
- 155 are slidably fitted into guide grooves 156 formed on

the frame 111 so that the slider 153, the holder 151 and
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‘different materials such as applying a different

material onto the bottom surface of the recess formng
10 material 193, a sumof the inclination angle 0 of
the first inclined surface and a contact angle of the
material formng the first_pgclination angle with
respect to the recording liquid (ink) is set to be

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

ey icimp1hecdyochae! s nednsusbacesp thdt donrel.i ne

toward the evacuation port on the bottom portion of

the cap nenbee sntidettiby sheostimsoh the pimncliisyati on

angle with respect to the horizontal plane and the
qomraicie gt eanfunder netef&éaé thenead -t hEh20cemcpiined 57

surface with respect to the recordlng liquid to 70

deyricdsted Fribe d%laCFaIan‘i)HWV@f (n@b ﬁb@wndnﬁgthﬁqéulaure) of

di scharged into the c can be_reduced even

i f
tHee reio df Y 1?%%.EOCEaeﬁlﬁaemaiéﬁeraléﬁgné €, halder 151
I I d t I I I t. wh
e o .aﬁ”ﬁé’?e”te%‘%‘w.é‘ﬁé’%r?Lm%%aﬂisiai’ﬁ@ﬁé”Idsmeé%'b%
I t ; , . ,
BTy 6 BB A DTS20 3 e
of I@%@@ o+h§@ @Qe 8%% Qggf% %EifggTﬁaﬁgilgnr% aklonal

recor iquid i yné/ cm

fk‘f:é@‘?&’fd‘clﬁ‘g Inbﬂ&}kdgiﬁo%a‘c%ﬂg %E%H a pi gnrent a

nmer conponent and a water soluble solvent wherein

the pi gment Fha?tﬁ@ﬂfné'r@edthbnsﬁ.ﬁ%eﬁ:qu@d'a%@ Iﬂh%u'e%%rode
equal to or nore than wei ght percent, and

Vh6T@stHt y50f atbeinggetdiingntbauhd 0cakodd cgpl $289uUaind a
to or larger than 20 cps and a surface

tube 119 is connected to the cap 92a from underneath the
center of the cap with respect to a transverse direction
of the cap 92a.

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

Thus, the cam shaft, which is one axis, ié

- rotated by driving the motor 131, which is one drive-

power scurce, and the cams 122A and 122B fixed to the

cam shaft 121 is rotated by the rotatiocn of the cam
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tension of the recording liquid is 40 dyne/cm it is
possible to forma clear inmage having less blur with
respect to a regul ar paper and having high intensity.
However, in a case where such a recording 15 liquid
(ink) is used, when a suctigp.froma nozzle is

~carried out as a part of a maintenance and recovery

operation while capping the nozzle plane by the

sUetAton 21caphiat | eyabid s tyn of hé heapecordi agdl pguindving
toward the suction port (evacuation port) in the cap
npeerd idowr20 reduced, which results in an anount of
the recording liquid (ink) remaining in the cap

menber tendéet®, beheiseckhsedcaPubPEhedsocenssiingsechbdy,
viscosity of the recording liquid (ink) is remarkably
iascrdused PeybHd Tompaedmeachi nembges AR apé porecess
slightly dried during 25 printing, which creates a
dEmInDmemPshi £PS t heThe 3p0RER6E dPRGPEFqlPd tLend&dgo ot a
remain in the ca

menber, The recording |iqui i.n
R eRE e beelabpe nb%rbreaﬁbsiﬁgtaﬁcaﬁgaﬁ? &Ft%)

I h f_th i gi_nal di
(AT SEAAPERCL B Rlanl 18 Solehl oMoy 103
5B PLo0S! SSPRRECRLRER LORO,bEe ShEKLagEH bl
o2t oy BT pasety e povatgipfchog iemind) am g

w@£09u5€§8£%a EPo@ PREPLhEYYH RSt hathihe Reazhe nt@ver 192

cannot discharge the recording |iquid. Then, by using

the £8PmEBNBYr ahaxkngibhe mstewehur euascasdiiRGdud yikte
present invention, the above- nentioned problens can

~ besebpiehsatedbeyensilitbfe rubber, fluorine rubber, EPDM,

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

A first inclined surface 191la and a second
inclined surface 191b, which incline toward an
evacuation port 194, are formed on a bottom surface of
the recessed part 191 of the recess forming member 193.
In this case, an inclination angle 6 of the first

inclined surface 19la with respect to the horizontal

- plane is set to be smaller than an inclination angle of

the second inclined surface 191b with respect to the

horizontal plane. The inclination angle 8 and the

material of the recess forming member 123 are selected
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-recordingzliquid'containing water, a pignent, a

pol ynmer 15 conponent and a water sol uble sol vent
wherein the pigment is contained in the recording
liquid by equal to or nore than 6 weight percent, and
a viscosity of the recordipg-liquid at 250C i s equa
to or larger than 20 cps and a surface tension of the
recording liquid is 40 20 dyne/cm As another exanple
Glo thaatcap 928,08 Med eincIepeti ent ahgyero 198 nrderotsa
water repellent material such as a silicon base
netcelriredd gruafddaickyhe itk respectatonbiebkofornedadn
the first inclined surface 25 191a and a second
iMcnmand @ ferrtadt rrglehointha Fateria3ifegnipg the
Thus, by applying a water repellent treatpnent to at
ITeastt aPoriieh DIrE3ee i wher SePPack bP the recesdeény

art o he cap, a contact angle with respect to a
Pléc%”dﬁ[ néurlfhuf% ?%U@ﬂc%a%dgrwéﬁ thePeddedegregsm It
of. t i nclination angle of. the.inclined,surface of
ot PAPTHL Ot atbSankie o ERC bERLiTtHo SiRgece
r di i qui u r 0 el ection_af, the
B G e b eene Barhife RPIBE - oroRhe et raRH, P
| § Lk ' . itLo . epRi-ni nmount
Jskek afe hOCeeased AOH L odaLl vipg LelTakaue
decrepsed shasecnd heofe6Ar 8iPgakbadicdihs bedekaWatdning
the evacuation port at which a negative pressure is
highe pwhen sHigti onkng éfethéeEBEﬁiHQtEbﬂubﬁgﬁé 8 of the
negati ve pressure through the 15 evacuation port 194
byi £ 9 M mglinedi sedrsoef an@salfdatact angle of the

~material forming the first inclination angle with

respect to the recording ligquid (ink) is set to be equal
to or grater than 70 degrees.

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

pigment is contained in the recording liquid by equal to
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191d that incline continuously fromfour sides toward
the evacuation port 194 in the recess form ng nmenber
193 of the cap 92a so as to nake a configuration that
a cross section of the opening is continuously
decreased 20 toward the evaggati on port 194 and the
recording liquid flows toward the evacuation port

194. Further, by integrally form ng the contact
nentbesrd 92handét heigkeepsrtenti ngnaeaberi sk93,itd dP the
pressure is applied sufficiently which results in an
2betopdONedligghl sonkalt, i hegedby ashbeviaggar than 20
positive -32 suction. A description will be given
bepovan@ apserdecai FenfFipst pfatpeuracoryiol ddmuid is 40
menbers having 5 different inclination angles were
favreelahed as the cap nenber 92a. The contact nenber
192 was nmade of a styrene base el astoner, and the
recess fornthgtnmifbePY 1§30Fadheade S PAY drichiii%kne.

Additionally, some cap, nenmbers were not subjected to
AU S LU I A I e et a

h ' nber 193, .and nber s.
WBF B Leb T P ao T PR esha hALE RACEF o eI ained

LB AEnLBB;LiR 200 oMY SEB0 (eSS g

nenber 1 cap - nenmber was at tache

1864 §Legﬁgeeawi 99428P34 3L 1(LPS):0 3 LI AdE ng 11quid

name printing was per usi ng the

fQE'Q@‘@gi.né &t s &’og’lafagrstﬁﬁniﬁb £ gcgﬁgiggsurface
[Tquid). A te? per?orn1ng a~ recovery op%ratlon by
sHehk@BhngfWihke reapRdAg gt N8 quid is 40 dyne/cm, it is
possible to form a clear image having less blur with
respect to a regular paper and having high intensity.
However, in a case where such a recording
liquid {ink) is used, when a suction from a nozzle is
carried out as a part of a maintenance and recovery
operation while capping the nozzle plane by the suction
cap, a flowability of the recording ligquid toward the
suction port {evacuation port) in the cap member is
reduced, which results in an amount of the recording
liguid (ink) remaining in the cap member tends to be
increased. Furthermore, since the viscosity of the
recording liquid {(ink) is remarkably increased beyond
comparison with dye ink due to slightly dried during

printing, which creates a condition in which the
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nozzl e plane by each cap nenber, a remai ni ng anount

20 (weight) of ink in the cap nenber and an injecting
property were investigated. A description will be
given of the ink used in the experinents. <Adjustnent
of Pignent Dispersing Elenegp> 25 (1) cyan -33

Adj ust nent of a dispersing elenent of phtal ocyanine

_pignent containing polymer. The exanple 3 disclosed in

Jepenesend al tpfpenteRad end APpkifal hofh208ipla8BA8 rWas The
checked and a blue 5 polyner particle dispersing

- edleamerdiv@st ppepdr éink Theemavet ageipathieckapdmaneeer

(D50% neasured according to mcro track UPA of
pointein pazn | hesnnast 98anar [2Fsnabent ahAd) ost mhet of
a dispersing element of 10 dinethyle quinacridone

P a k ore @9 Fi Heg pbiqmd AhrBgeALagpsl y Atr wpar Doy
di spersing el enent was Eared in the sane manner as

ﬁf@l%o%aiﬁeh?. Bh@dnoez}eese épe fér cempeshtfdiody aknge time,

gnment being replaced b gnent red 122. The
a‘i}b% e %%ﬂ‘?& %P d%ﬁe%%?g{@lgwéwuﬁéaé&%d &8¢ r @org Le

omcro trac rticles

CHPYRT TouP 0T ST e B R SBor e g “aFeAEnn dor emoved
$Q§Z€hey§éé8rdfﬁ %é %gn ?nﬁ ngnp%ééeﬁpzzigéﬁeniscus

OM/ponner par i's ers ng el

P§§P@I eghidnt P&séﬂ@ fRnger  ag1Lhe; abeue Meali engd .

cannot discharge the recording liquid.

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

As another example of the cap 92a, a water
repellent layer 1898 made of a water repellent material
such as a silicon base material or a fluorine base
mate;ial may be formed on the first inclined surface

191a and a second inclined surface 19%lb as shown in FIG.
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(1) except for the phtal ocyani ne pignent being

replaced by a pignent yellow 74. The average particle

di aneter (D50% neasured by micro track UPA of a

pol ymer particle 25 was 76 nm -34 4) black

Adj ustment of a dispersing-ehienent of carbon bl ack

pi gnent contai ni ng pol ynmer A bl ack polyner particle

di spersing elenent 5 was prepared in the sane manner

a9 .t hambgveympponedy { Iyaexcepepédilehbhetreatment to at

pht al ocyani ne pi gment being replaced by a carbon

Alesecit (EF\MDOC {dm asle ttamre) nmeanufacfaredolly th#EGSAessed

conmpany). The average particle dianeter (D50%

meEaduradd e ntap o 2 reektapa @ﬁqhep@rtyherepaﬁpﬂ:clt@ was

10 104 nm 15 A description wl| iven of the

FHarster 1 %ﬁu4®klsI%n%h%%$ﬁdbewhéﬁgdlpﬁé?aﬁﬁsaﬁoéﬁm of

of each _ conponent in the foll ow ng prescri_ption of

e | H sy %Ih%\%u%tthgl hRCégPe§>s*FﬁéaFﬁk°f the cap

éﬁgp ite of the f ol prescrlﬁtlon ﬁ@ grepg
[T By 1894 t‘éjr B sBPEPPG & edlr SProRng

I|th|g§1sqrﬁggt H valgg 5§ Sé; kb 9. eafter

flﬁﬁ%r was” per orne a7Tsi B 0 nﬁrane Flter of

e T
sy § 268 $§Q5i98r8£s§§9h ink was 30 to

Additionally, a remaining amount of the
recording ligquid (ink}) can be further decreased since.
the recording ligquid is led toward the evacuation port
at which a negative pressure is high when sucticning the
recording liguid by a negative pressure through the
evacuaticn port 194 by forming inclined surfaces 1%la-
191d that incline continuously from four sides toward
the evacuation port 194 in the recess forming member 193
of the cap 9%2a so as to make a configuration that a
cross section of the opening is continuously decreased
‘toward the evacuation port 184 and the recording liquid
flows toward the evacuation port 184.

. Further, by integrally forming the contact
memper 192 and the recess forming member 193, a cap
pressure is applied sufficiently which results in an

improved tight contact, thereby achieving a positive
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34 dyne/cm and a viscosity was 8 to 9 cps (250C). The

‘above-nenti oned each col or pignent 25 dispersing

elenment: 8.0 wt% (as a solid conponent) -35 1, 3-butane
diol: 22.5 wt% glycerol: 7.5 W% 2-pirrolidone: 2.0
w% R Cl2, n=9 in the genegal formula R (OCH2CH2) nOH
(Ris a carbon chain with a carbon nunber of 6 to 14
that can be branched, n: 5 to 20): 2.0 wt%
Zweith\dn 1, 3- hexane diol: 2.0 wt% FT-110 (nmanuf actured
by NEOCS CO., LTD.): 0.5 w 10 proxel LV (antiseptic
agent): 0. 22awidscroptachanhf?e bat glvenebedoal iammdite
<Ink Set 2> The ink conposite of the follow ng
plegscirdi pti on was prepared, and adjusted by 10% wat er
15 solution of oxidization lithiumso that a pH val ue
|s set to 9Fif¥ereafpévraiitvepinganasepbetsr ey ing ng
menbrane filter of an average pore dianeter of 0.8

rﬁlf%%kl%#p%%t%@% ¥rgtganverpafehtracajed ew &hg cap

black wer e obtai ned. A surface tension of each ink
WX 1 D0 3@%%@%%%%“3% déosiey Waserofo a3

Th b t h I ' t
A2 hAST Rt EohoD: uEOf(SEoa earrs EBmRoNEnPFnbs s

c&§grWE§Q§a§éyg€|poi?pgopyiéne. Additionally, some cap

members were not subjected to a water repellent
treatment on the inner surface of the recess forming
member 183, and some cap members were subjected to a
silicone base water repellent treatment on the inner
surface of the recess forming member 193.

Then, each cap member was attached to an

inkjet recording apparatus (Ipsio 505 (trade name)), and

printing was performed using the following ink sets 1,

and 3 as ink (recording liguid). After performing a
recovery operation by suctioning while capping the
nozzle plane by each cap member, a remaining amount
(weight) of ink in the cap member and an injecting

property were investigated.

2,

A description will be given cof the ink used in

the experiments.

<Adjustment of Pigment Dispersing Element>

(1) cyan
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glycerol: 5.0 wt% 2-pirrolidone: 2.0 wt % - 36
ECTD- 3NEX (ani on based surfactant manufactured by
NI KKO CHEM CALS): 1.0 wt% 5 2-ethyl -1, 3-hexane diol:

2.0 wt% enulsion: 3.0 wt% proxel LV (antiseptic

agent): 0.2 wt% ion exchangg_-water: residual anount
<Ink Set 3> Ipsio JET300 i.nk (manufactured by RI COH

.CO., LTD) was used as a conmercially avail abl e dye

ink. The 18d$usfmesttenskhoniepetBenignkliwasen?d dro 32
dyne/cm and the viscosity was 2.1 to 2.4 cps. Here,
tgrec £ od & ywanh Inge Tabdresntl tbmoafhifgbpel$meirndi cate a

~type of each of the above-nentioned caps, the

i ncli nati onThagéramphe dodiacloardl é nwiklpanesge dtaitd-Open
the 15 ink of each of the ink sets, a sumof the
it ematAeml L anglenaf@0ihe38BAPavesanhpeked0apg a3plue
Tabl e 1 SUCTI ON | NCLI NE WATER CONTACT 6 }
polymer particle dispersing element was prepared. The
average particle diameter (D50%) measured according to
micro track UPA of polymer particles was 93 nm.

(2) magenté

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

A magenta polymer particle dispersing element
was prepared in the same manner as the above mentioned
{1) except for the phtalocyanine pigment being replaced

by a pigment red 122. The average particle diameter

(D50%) measured according to micro track UPA of polymer

" particles was 127 nm.

(3) yellow

Adjustment of a dispersing element of monoazo

‘yellow pigment containing polymer.

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

was 76 nm.



10

15

20

25

CAP ANGLE REPELLENT ANGLE (deg) CONTACT TYPEO

(deg) PROCESSI NK SET 1ANGLE (deg) A3 5N CB5590
B35YES6297 C30NCBE585 CBOYES6292 E2 5N 065580 F25YES6287
G20NOB5575 H20YES6282 | 15N 05570 J15YES6277 K1ONOB565
L10YES6272 MBNOB560 NSYES6267-Table 2 5 SUCTI ON

| NCLI NE WATER CONTACT B + C A P

4) black

Adjustment of a dispersing element of carbon
black pigment containing polymer

A black polymer particle dispersing element
was prepared in the same manner as the above mentioned
(1) except for the phtalocyanine pigment being replaced
by a carbon black (FW100 (trade name) manufactured by
TEGSA company). The average particle diameter (DSO%)

measured by micro track UPA of a polymer particle was

104 nm.

A description will be given of the adjustment
of ink. It should be nocted that an amount of each

component in the following'prescription of the ink is

based on weight.

<Ink Set 1>

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

The above-mentioned each color pigment

dispersing element: 8.0 wt$ (as a solid component)
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ANGLEREPELLENTANGLE(deg) CON
T A C T TYPEB (deg) PROCESSI NK SET 2ANGLE (d e g) A35N
05691 B35YES6499 C3DNOG686 D30YES6494 E25NCH681
F25YES6489 G20N 065676 H20YES6484 11 5N Ob 67 1
J15YES6479 K10NO6666 L10YES§474 MBN 05661 N5YES6469
-38 Table 3 SUCTI ON | NCLI NE WATER CONTACT 6 + CAP
ANGLE

1,3-butane diecl: 22.5 wt%

glycerol: 7.5 Wth

2-pirrolideone: 2.0 wt%

R: Cl2, n=% in the general formula R-
{OCH2CH2)nOH (R is a carbon chain with a carbon number of
6 to 14 that can be branched, n: 5 to 20): 2.0 wt%

72—ethyl—1,3—hexane diol: 2.0 wt%

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

proxel 1V ({antiseptic agent): 0.2 wt%

ion exchange water: residual amcunt

<Ink Set 2>

The ink composite of the following
prescription was prepared, and adjusted by 10% water
solution of oxidization lithium so that a pH value is
set to 9. Thereafter, filtering was performed using a
membrane filter of an average pore diameter of 0.8 um,

and ink compdsites of cyan, magenta, yellow and black

‘were obtained. Arsurface tension of each ink was 32 to

36 dyne/cm, and a viscosity wés 2 to 3 cps (25°C).
| The above-mentioned each color pigment
.dispersing element: 4.0 wt% (as a solid component)
diethylene grycol: 15.0 wt$%
glycerol: 5.0 wt%

Z-pirrolidone: 2.0 wt%
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REPELLENT ANGLE (deg) CONTACT TYPEO (deg) PROCESSI NK
SET 3A N G L E (deg) A35N 072107 B35YES83118

- 030NO72102 D3DYES83113 E25N 07297 F25YES83108

&0NO7292 H20YES83103 115N07287 J15YES8398 K1ON 07282

L10YES8393 MbN O7 27 7 NSYESE388 A description will be

given of the result of 5 tests. The suction cap of

t he above-nenti oned device is replaced by each type of
the suctiongepp-3@e PLhDNEhNGasel 2uP@cshaet mhdaYawdsired
performed. A state of injection was checked using a '
97 24 ixeh eskewpt Aws n: eveo ywtgve days (10,000 sheets

“printing), and a weight of the suction 10 cap was

checked everyetlayl-1f3thegenwadialno2zlewwi ch did
not di scharge the ink, a cleaning operation was
perforned omeulsien:aldli nuéstigated if it was
recovered. The above-nentioned investigation was
perforned usiagel LV (antiseptic agent): 0.2 wt%

ion exchange water: residual amount

<Ink Set 3>

Ipsio JET300 ink (manufactured by RICOH CO.,
LTD) was used as a commercially available dye ink. The
surface tension of the ink was 29 to 32 dyne/cm, and the
viscosity was 2.1 to 2.4 cps.

Here, the following Tables 1 through Table 3
indicate a type of each of the above-mentioned caps, the
inclination angle, the contact angle with respect to the

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

angle and the contact angle.



each of the ink sets 1, 2 and 3. 15 The foll ow ng
Table 4 indicates the result of -39 investigation
using the ink set 1. Table 5 indicates the result of
investigation using the ink set 2. Table 6 indicates
the result of investigationzysing the ink set 3. It
shoul d be noted that, in each table, the 5 anount of
ink represents a weight of the ink adhering on the

cap. Additionally, O tspgéven when there was no
nozzle that does not discharge X is given en there

@rhezxzleytchat edild Rpk vdirschar gee G A § 791 Yen When
he meezl e [t hate wE d | rat P di sevar ger was. & ecoaset € T afd X
O TYPdiven dhéte the MEYZFPE Shat| dVE A&T di s¢har@e ;yas
Ol [ €CcOVered,s 15 20 25, A0 Tanl e 4 AFTER 19, 000,

- PHEEFSAFHER26000—5SHEETS —SUCTH-ON-AMEUNTUNBE-SCHARG NG
po.mﬁr_uwscaﬁéa_bﬁt CABECE f IINKNOZZE ERECOVERYCE
INKNCZZL ERECOVERY TYPE MO 58 85

D 30 YES 62 92
E 25 N O 55 380
F 25 YES 52 387
G 20 N O 55 75
H 20 YES 62 82
1 15 NO 55 70
J 15 'YES 62 77
K 10 N O 55 65
L 10 YES 62 12
M 5 N O 55 60
N 5 YES 62 67
Table 2
SUCTION INCLINE WATER CONTACT CONBT*.AGT
CAP ANGLE REPELLENT ANGLE (deg) ANGLE
TYPE 2 (deg) PROCESS INK SET 2 (deg)
A 35 NO 56 91
B 35 YES 54 99
C 30 N O 56 86
D 30 YES 64 94
E 25 NO 56 81
F 25 YES 64 89
G 20 NO 56 76
H 20 YES 64 g4
1 15 N O 56 71
J 15 YES 64 79
K 10 NO 56 ' 66
L 10 YES 64 714
M 5 N O 586 61
N 5 : YES 64 i3




A0. 020- 0. 020- BO. 020-0. 020- (0. 0200. 020 DO.020-0. 020-
EO. 030--0. 040- FO. 020-0.020- 0. 040-0. 050-

HO. 020- 0. 030- 10. 040-0. 050- JO. 040-0. 050-

KO. 05x00. 09xO LO. 040- 0. 050- M. 17x00. 20xx

NO. 040- 0. 08x0 AFTER 30, 000 -SKEEETSAFTER 50, 000 SHEETS
SUCTI ON  AMOUNT UNDI SCHARG NG AMOUNT UNDI SCHARGA NG CAP
OFI NK NOZZLEECOVERYOF | NKNOZZLEECOVERY TYPEgQ,

AO. 020- 0. 020- BO. 020-9ap28- 3C0. 030- 0. 030-

D0. 020- -0, 020-

SUGTION | INCLINE WATER CONTAGCT GONBT:\GT
CAP ANGLE REPELLENT | ANGLE (deg) ANGLE
TYPE 8 (deg) PROGESS INK SET 3 (deg)

A 35 N O 72 107
B 35 YES 83 118
C 30 N O 72 102
D 30 YES 83 113
E 25 N O 72 97
F 25 YES 83 108
G 20 NO 72 92
H 20 YES 83 , 103
I 15 NO 72 87
J 15 YES B3 98
K 10 NO 72 82
L 10 ' YES 83 93
M 5 N O 72 77
N 5 YES 83 88

A description will be given of the result of
tests. The suction cap of the above-mentioned device is
replaced by each type of the suction cap, and printing
of 2,000 sheets/day was performed. A state of injection
was checked using a nozzle check pattern every five days
(10,000 sheets printing), and a weight of the suction
cap was checked every day. If there was a nozzle which
:did not discharge the ink, a cleaning operation was
performed one time, and investigated if it was recovered.
The above-mentioned investigation was performed using
each of the ink sets 1, 2 and 3.

The following Table 4 indicates the result of
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EO. 050- 0. 060- FO0.020-0 030- @0.070-0.09x0

HO. 030- 0. 040-- 10.09x00. 12x0 JO. 060- 0. 08x0

KO. 21xx0. 35xx LO. 060--0.07x0 M). 34xx0. 63xX

NO. 12x00. 13xx -41 Table 5 AFTER 10, 000 SHEETSAFTER

20. CDD SHEETS SUCTI ON AMOUN%E gUNDI SCHARG NG AMOUNT

UNDI SCHARA NG CAP OF

I NKNOZZLERECOVERYOFI | NKNOZZLERECOVERY TYPE
AR dh t0dh B89 Ot 0e 01Qkx §8t010- 0T@BQ=e 5 indicates
DO. 010- 0. 010-- EO. 020- 0. 030- FO0. 010-0. 020-

@hD2E0:030Ff investigation using the ink set 2. Table

- 6 indicates the result of investigation using the ink

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

recovered.



HO. 010- 0. 020- 10. 030-0. 030- JO. 020-0. 020-

KO. 020- 0. 020- LO. 020-0. 020- M. 040-0. 08xx

NO. 030- 0. 030- AFTER 30, 000 SHEETSAFTER 50, 000 SHEETS
SUCTI ON AMOUNT UNDI SCHARG NG AMOUNT UNDI SCHARG NG  CAP
OF | NK NOZZLERECOVERYCFI K_NGZZLERECOVERY TYPEW 9)

'A0. 010-0. 010- BO.010-0.010- 00.020-0.020-

DO. 010- 0. 010- EO. 030-0.040- FO. 020-D. 020-

(0. 040- 0. 050- HO. 020- §a8286- 41 0. 040- 0. 05x0
JO. 020- 0. 02x0

AFTER 10,000 SHEETS AFTER 20,000 SHEETS
SUCTION TOUNT
%‘:‘; OI? ;T UNDE’EZHQBEGING RECOVERY | OF INK UNDES;ZAFEGING RECOVERY
® @
A 002 o] - 002 o] -
B 002 o) - 002 o) -
c 0.02 o] — 0.02 o] -
D 002 o] - 002 o] -
E 0.02 o) - 0.04 0 -
F 0.02 0 - 002 O -
G 0.04 o) - 005 o) -
H 0.02 o) ~ 003 0 -
I 0.04 0 - 005 o) -
J 0.04 o) - 0.05 o] —
K 0.05 x o - 0.08 x ')
L 0.04 o) — 005 o] -
M 0.17 X o) 020 X x
N 004 0 - 0.08 x o)
AFTER 30,000 SHEETS AETER 50,000 SHEETS
SUgIPON AMOUNT | NDISCHARGING AMOUNT | npiscrarama
e | OFINK NOZZLE RECOVERY | OF INK NOZZLE RECOVERY
(® ®

A 002 0 - 002 o) -
B 002 o] - 002 o -
c 0.03 O - 003 o -
D 0.02 o) - 002 0 -
E 0.05 o) - 0.0 0 -
F 0.02 O - 0.03 o) -
G 007 o) - 0.09 % 0
H 0.03 o) - 004 o) -
I 008 X o) 0.12 x 0O
J 0.06 0 — 0.08 x 0
K 0.21 X x 0.35 x x
L 0.06 o) - 007 % o
M 0.34 ps X 0.63 % X
N 0.12 x 0 043 x x




KO. 020- 0. 02xx LO. 020-0.03x0 M). 12x00. 13xx
NO. 030- 0. 04x0 -42 Table 6 AFTER 10, DOO SHEETSAFTER
20, 000 SHEETS SUCTI ON AMOUNT UNDI SCHARG NG AMOUNT
UNDI SCHARG NG CAP OFNOZZLEECOVERYK NOZZLERECOVERY
TYPEQ(9 A0.010-0.010- BO.01%;0.010- C0.010--0.010-
DO0. 010-0. 010- EO.010-0.010--- FO.010-0.010-
(). 010--0. 010 HO.010-0.010-- 10.010-0.010-
JO. 010-0. 010- KO.010-9z918-5 LO.010-0.010- -

AFTER 10,000 SHEETS _ AFTER 20,000 SHEETS
SUSE’DN AMOUNT | - piscHARGING AMOUNT | nDISCHARGING
TypE | OFINK NOZZLE RECOVERY | OF INK NOZILE RECOVERY
® &
A 0.01 O - 0.01 0 -
B 0.0t 0 - 001 0 -
c 001 0 - 0.02 O —
D 001 o - 0.01 0 -
E 002 o) — 003 o —
F 0.01 0 - 002 o) -
e - 002 o) - 0.03 O -
H 0.0t o] - 002 O -
i 003 o] - 0.03 0 -
J 0.02 o) - 0.02 o] -
K 002 O - 0.02 O -
L 0.02 o - 0.02 o] -
M 004 o) — 0,08 x %
N 0.03 0 - 003 o) —
AFTER 30,000 SHEETS AFTER 50,000 SHEETS
SUCTION. [ MOUNT AMOUNT
%ﬁ OF INK UNDI:g;ZA;GNG RECOVERY | OF INK UNDI:S'Z"ZA;GNG RECOVERY
@ &
A 0.01 o) - 0.01 o} -
B 001 0 - 0.01 o] -
c 0.02 o] - 002 0 -
D 001 o] - 0.01 o) -
E 003 o) - 0.04 0 -
F 0.02 o} — 0.02 o) -
G 004 o) - 005 0 -
H 0.02 o] - 0.02 o) -
I 004 0 - 0.05 x ')
J 0.02 o) - 002 x o)
K 002 0 - 0.02 x x
L 0.02 o} - 0.03 X o
M 0.12 x o) 0.13 x X
N 003 o) — 004 X 0




MD. 020- 0. 020- NO. 020 0. 020- AFTER 30, 000 SHEETSAFTER
50, 000 SHEETS SUCTI ON AMOUNT UNDI SCHARG NG AMOUNT
UNDI SCHARGA NG CAP OF | NK NOZZLERECOVERYOF

- | NKNOZZLERECOVERY TYPEW AO. 010---0. 010- BO. 010-0. 010-
C0. 010-0. 010- DO.010-0. 010--420. 010---0. 010- -
FO. 010-0. 010-- 0. 010-0.010- HO.010-0. 010-
[-0. 010- 0. 010- JO.010-0.010- KO.010-0.010-
LO. 010- 0. 010- MD. 020- 0a@2@ &NO. 020-0.020- -43 It is

nr eciated fromthe abaove Tahles 4
T AFTER 10,000 SHEETS AFTER 20,000 SHEETS
SUSFPON AMOUNT | NDISCHARGING AMOUNT UNDISCHARGING
TYPE OF INK NOZZLE RECOVERY | OFINK NOZZLE RECOVERY

® ®

A o O - 0.01 O -

B 0.01 0 - 0.01 O -

C 0.01 (o) - 0.01 0 -

D 0.01 O - 0.01 O -

E 0.01 0 - 0.01 0] -

F 0.01 0 - 0.01 o] -

G 0.01 0 L= 0.0 o] -

H 0.0 o] - 0.01 o] -

I o0 O - o0 o] -

J 001 O - 0.01 o] -

K 001 O - 001 0] —

L 0.01 o] - 0.01 o] -

M 0.02 o - 002 o -

N 002 o) - 0.02 O -

AFTER 30,000 SHEETS AFTER 50,000 SHEETS
SUCTION
cap | AMOUNT UNDISCHARGING AMOUNT UNDISCHARGING
TYPE OF -INK NOZZLE REGOVERY | OF INK NOZZLE RECOVERY

6] @

A o o - 0.0t 0 -

B 0.01 0] - o o] -

C 0.01 0 - o o] -

D 0.01 0 - om o] -

E 0.01 O - 001 O -

F 0.01 0 - 001 O -

G 0.01 O — 0.01 O -

H 0.01 'e] - o0l o] —

I 0.01 0 - 0.01 O -

J 0.0 0 — 0,01 o) -

K 0.01 0 - 0.01 O —

L 001 o] - 0.01 o] -

M 002 0 - 0.02 O —

N 002 O — 0.02 o} -
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through 6 that if the sumof the inclination angle O
of the cap and the contact angle of the material that
forms the inclined surface (hereinafter, referred to
as a sum5 of the inclination angle and the contact
angle) is equal to or |argeg-than 70 degrees, the
nozzl e that did not discharge was recovered by the

cl eaning operation (recovery operation) eve after

_printing ofI0j908psheeisted] frshoahd beonet Fdbtleat 4

al t hough when the ink set 2 of 10 the Table 5 was
udathughes echst the tlesubtmt bit the fechineyivasamgde 8 of
for the nozzle that did not discharge for the cap of
Nhy ramfand Phe neomgaet 309beocshebesmatpripd that forms
preferable that the sumof the inclination angle O

tHe b dctuahyre K%eﬁaH%PfFérorrﬁgﬁééﬁdt &n &0 a1 5um

de gover, it S CO med that if the sym of
Ho The] Jrlh%h%tﬂaw %ﬂ%?ananﬁhgﬁeoﬁﬁa&ﬁcanaps f4° dguaual

&8%255 SFSErEr TR TReTPRRSEFr onhPhBoaPPer BAce i Hot
b %Q %Xgeré%gé Eégl Clategggﬁagh pgﬁat%o

speC|a can pe app ET40R of

+5§%£ ?89at§8§h egeag%gggegggﬁﬁﬁﬁgyQﬂgl§b'§00 s%gets.

equa arger t eqr sucti oned

tf@d§h$@léa$é §69@8 thet bﬂEhbG?ﬁ %H@Ba%%eaa%m sted of
to the evacuation port and ere i s | ess amount of

I #ke i TabNe SaPadndsEAPr €hksen@s- 4hebhark1ROZHE 5
generated for a long tine of printing. In such a case,

theccoat actaangh@eWFbh tRspaetzleothbe idikd ¢ar B8 scharge
i ncreased by applying a water repellent treatnent or
pfocesiset capnotnNetypar bdteroprinting of 50,000 sheets,
it is preferable that the sum of the inclination angle 6
and the contact angle is equal to or larger than 70
degrees.

Moreover, it was confirmed that if the sum of
the inclination angle O and the contact angle is equal

to or larger than 75 degrees, there is no nozzle that

does not discharge the ink (from the difference between

"type G of Table 4 and type G of Table 5). Especially,

it can be appreciated that if the sum of the inclination
angle O and the contact angle is equal to or larger than
90 degrees, the suctioned ink tends to fall along the
incliﬁed surface and is led to the evacuation port and

there is less amount of ink in the cap and there is no
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5 the cap. Thus, the sumof the inclination angle and
the contact angle is increased, which increases
ranges of configuration of the cap and ki nds of ink.
It should be noted that the present invention is
appl i cable al so to an i magegfior mi ng appar at uses such
10 as a facsim |l e apparatus, a copy apparatus or a
printer/fax/copy conmpound machi ne. Moreover, the
legantndswentgomet st appiceabl toagseimne afnprinhediance

‘and recovery device of a |iquid discharge apparatus

that di schangescl &i qasd, other cbhaacitnlgngdechwiah aespect
resist or 15 a DNA sanple in a nedical field. The

preesgre imkeran dpei $napeakedi bydapplyheg spweitkircal |y

di scl osed enbodi ments, and variations and

s g3 ket ohsedkyene %d@rqp@ﬁéutmdépammg ﬁﬁ@lﬁat% of
scope of the present invention. -45_ CLA
rﬁh?ﬂ%ﬁ%ncéT%%%rrE%%véFV angbé éFCélnﬁﬁéepda@Géﬁ1ﬁﬁd the
di schar aratus havin 5 drop

IR R R ﬁ&iﬂslapr&asreéc&@aﬁw of

| d f h
i Sonb Sl SalRE e %eﬁcﬁpéﬂﬁﬁa”"e a,r.nkt hat caps. a
nozzl e planft Qﬁogﬁ qﬂbqt%a%%g%t é%%é“?%%entlon

and 10 an i nclined sur ace

tPM%@}%ﬁSg?ﬂf&“éiéB”tB% gaa%agg_%;[ﬂl%%f a% a‘ia%ﬁ-“stéso%uch

cap the 1nclined sur ornlng
'£§|énf&bQﬂmlﬁQghﬁpﬁkEBu%esEe%bp§0a% Q%E%@“&Heﬁ'ane

the inclined surface belng formed a materi al
hewiRge/€8RY86by compound machine. Moreover, the
present invention is applicable also to a maintenance
and recovery device of a liquid discharge apparatus that
discharges a liguid other than ink, such as a resist or
a DNA sample in a medical field.

The preseﬁt invention is not limited to the
specifically disclosed embodiments, and variations and

modifications may be made without departing from the

scope of the present invention.
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15 angle w th reépect to the recording liquid, wherein

a sumof the inclination angle and the contact angle

is equal to or larger than 70 degrees. 2. The
mai nt enance and recovery device of a 20 |iquid droplet
di scharge apparatus as claiggd in claim1, wherein

the sumof the inclination angle and the contact

angle is equal to or larger than 90 degrees. 3. The
mai nt enance and recovery deviaers of a 25 liquid dropl et
di scharge apparatus as clained in claiml, -46 wherein
said cap nenber includes a portion that forns a
I i quid passage through which the recording liquid
flows towdrd Faimkiditvienge podtreanvdeay device of a
cross-sectional area of the liquid passage
daniiisu (sl e Hiead e 9§ RRABPERS NG Pary & okdfdidai d
evacuation port. 4. The nmi ntenance and recovery
Feprde tofdig haqas hfdshI Bt s hathr gl eppaehe ustas
claimed in . claim1, wherein said suctiopon cap nenber
TGS TR o (7 e S c o ® gla?yat%ga@e and
brouQ%% info contact wth said nozzle plane and a

(0

FSt T e ity 5 Fetdssed part including said
i nclined f . and Ll t.h
el tred su e andshe sl 00, mtber and e o

i N i Ge a liquid
R

wherein a wal efndepedd entrE£88t PREL bh3oaRBELEd @hope
| east a portion of an inner surface of said suctio

Q¥ dRIMA! .evacuation port on a bottom of said suction

‘cap member, the inclined surface forming an inclination

angle with respect to a horizontal plane, the inclined
surface being formed of a material having a contact
angle with respect to the recording ligquid,

wherein a sum of the inclination angle and the

contact angle is equal to or larger than 70 degrees.

2. The maintenance and recovery device of a
liguid droplet discharge apparatus as claimed in claim 1,
wherein the sum of the inclination angle and the contact

angle is egual to or larger than 90 degrees.

3. The maintenance and recovery device of a

liguid droplet discharge apparatus as claimed in claim 1,
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6. An image form ng apparatus conprising: 25 a liquid
dropl et discharge head as a recording head having a
nozzl e that discharges droplets of a. recording
l'iquid; and a mai ntenance and recovery device that -47
mai nt ai ns and recovers a penfgarmance of said liquid
dropl et di scharge head, wherein said nai ntenance and

~recovery device includes: 5 a suction cap nenber that

cipsr@imozZzlie phpnee@bethéntiqded dr gphretocdh ¢har Forms a
head; and an inclined surface that provides a slope

t oivau Od apa evageat honupbr wthonhathbet remcetisg d.ispcdid dilows
cap menber, the inclined surface form ng an

irevandt sahd10ianhhegai bhriespedt at crasisosiexdritcglal area
plane, the inclined surface being formed of a

naf ekhal Lhavidgraseateacentingbesivt flecaggess tiratha
recording liquid, wherein a sumof the inclination
%@%llaadp@ﬁé t@UﬁFﬁcFaéﬁgPEaPélaé&@é’I Pegtor | arger

than 70 degrees. 15 7. The inmage form ng apparatus as
clained in cIain16 mherein the recording liquid
contai ns wa

wat er - sol ubfe oFB%n% 10 §P% a2 ygﬁ%h gf%ﬁﬁpgﬁggﬂsa mt a
05-1 1.1 aEH%OFae%qggs ||'J]:§re|| ﬁl%a%él:s aa C]\!\flrgggi in ?lalm 1

per e recor a VI SCOSIty
geESEHrQEQQ Ehﬁ‘ﬂ&gn' %ﬁquh% L9 Qi her, txflaasrhﬁecrptg
equa to or ower t n CpsS an
member configured to be brought into contact ‘with said
nozzle plane and a bottom member having a recessed part
including said inclined surface, and the resilient

member and the bottom member are integrated with each

other.

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

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

€. An image forming apparatus comprising:

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

a maintenance and recovery device that
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.a surface tension of the recording liquid is 40
dyne/cm at a tenperature of 25.C 25 -48 8. The inmage
form ng apparatus as claimed in claim®6, wherein the
sum of the inclination angle and the contact angle is
equal to or larger than 90_glggrees. 5 9. The i nmage
form ng apparatus as clained in claim6, wherein said
cap nenber includes a portion that fornms a liquid
BaSSAGE i rphr i wdr 4 he pechschaged i gfi saftonsquid

. toward said evacuation port, and a cross- sectiona

airedpleft tdiesdiapgal pasdage continuously 10 decreases
froman opening part toward said discharge port. 10.
The i mage fiorenan appid arasnbgnghaenaddi necovairm Egvice
wherei n said suction cap nenber includes a 15
riggiluds®: nenber configured to be brought into contact
Wi th said nozzle plane and a bottom nenber havina a
recessed pa?tSuGElo@i AYP SBPELPACIRAEICIBPT AcBOZERG PHENS
resilient, mepber and the,botton1nenb§( arg i nt egrated
Wik HEhachi ot Herdroplat  dipeleahgePForni A§%appar at us as
claimed in claim®g, erei.n_a water repel.lent
t r eat ment i%nabﬁgiéﬁégg?qugg? gﬁﬁgrpF8§lngaﬁ Shr&e
S%g&g%g ég g@éguggfgﬁogorgagnngnBSEtom of said suction
cap member, the inclined surface forming an inclination
angle with respect to a horizontal plane, the inclined
surface being formed of a material having a contact
angle with respect to the recording liguid,

wherein a sum of the inclination angle and the

contact angle is equal to or larger than 70 degrees.

7. The image forming apparatus as claimed in
claim 6, wherein the recording liquid contains water,
pigment, a polymer component and a water-soluble organic
solvent, and wherein an amount of pigment is equal to or
more than 6 weight percent of the recording ligquid, and
a viscosity of the recording liguid is equal to or
higher than 5 cps and equal to or lower than 20 cps and

“a surface tension of the recording liquid is 40 dyne/cm

at a temperature of 25°C.
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8. The image forming apparatus as claimed in
claim 6, wherein the sum of the inclination angle and

the contact angle is equal to or larger than 20 degrees.

9. The image forming apparatus as claimed in
claim 6, wherein said cap member includes a portion that
forms a liquid passage through which the recording
liguid flows toward said evacuation port, and a cross-
sectional area of the liquid passage continuocusly
decreases from an opening part toward said discharge

port.

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

with each other.

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

cap member.




