9 January 2007 1 DESCRI PTION | mage Form ng Apparatus and Controlling
~Method Therefor Technical Field This invention relates t@]ﬁﬁmhﬁgﬁﬁ form ng
‘apparatus for emtting the ink froman ink em ssion opening to form an

i mge on a recording nmedium and a controlling nethod therefor. This
application clains priority of Japanese Patent Application No.

2002- 200427, and Japanese Patent, Application No.2002 200428, both filed in
Japan on July 9, 2002, the entireties of which are incorporated by
reference herein. Background Art An ink jet image form ng apparatus, for

exanple an ink jet printer, 'BESC%‘H’T'E@W ead use, because of |ow.running
costs and ease in formng a colore rint imge and in reducing the size

of the apparatus, This ink S nfigured for emtting a mnor
quarﬁﬁ“i%?p]g‘?rr’f‘% ApRAFATEHR %nt&ﬂ} ?\fl?\nbogﬁﬁ? openings formed in an
ink emtting surface of a print head to record an inmage. If the printing
operation has not been perforned for an extended period of tine, such that
the ink has not been emitted fromthe ink emtting openings in the print

headrdphidyl gigrped tinme, the ink deposited to near the ink emtting
openings forned in the ink emtting surface by the last printing operation

tends to Bg,;¥3RQLAGES rOfatdd {8 n e fotmiRg ipatiths 48P bmitting the ink

from an ink emission opening to form an image on a recording medium, and a
controlling method therefor.

This application claims priority of Japanese Patent Application No.
2002-200427, and Japanese Patent Application No.2002-200428, both filed in

Japan on July 9, 2002, the entireties of which are inc_orpbrated by reference herein.

Background Art |
An ink jet image forming aﬁparatus, for example an ink jet printer, is in
widespread uée, because of low running costs and ease in forming a colored print
image and in reducing the size of the apparatus. This ink jet printer is configured
for emitting a minor quaﬁtity of the ink from small-sized ink emitting openings
formed in an ink emitting surface of a print head to record an image. If the printing
- operation has not been performed for an extended period of time, such that the ink
has ﬁot been emitted from the ink emitting c.)pening's in the print head for prolonged
‘;im’e, the ink depositéd to near the ink emitting openings formed in the ink emitting -

surface by the last printing operation tends to be vaporized or dried, that is,




2 thickened or solidified, with the result that it is difficult to effect
,normal ink emssion. In such ink jet printer, it has beegj hdopat, i f
‘the ink is emtted froma given ink jet opening in order to effect
printing on a recording medium and subsequently the ink is not emtted on
end for several to tens of seconds, the ink deposited to or near the ink
emtting opening forned in the ink emtting surface tends to be vaporized
or dried, that is, thickened or sol2dified. For this reason, the ink is
prelimnarily emtted even during the time interval the printing operation
is  fpckarid of RAlidified OWHEl théaleshiiethiapkt deRASH&AH thOoeFEc@BEmaN8nk NK
emtting opening forned in the ink emtting surface by the previous
priq%%ﬂ%- eration is not vaporized and dried, that is, thickened and
sol i U on the other hand, in the prelimnary ink em ssion fromthe ink
em ssion opening, the prelimnary enmission is carried out,in a constant
quantity, i swdutak jes meHdendy has beps kajoyan drat; Hdhe dakngiongitieddirom aw t h t he
conventi onal technique, described above, the quantity or the color of the
i nk givehi inknged operinigt iredriieonot dfedtniriatingt omg epenidivg: imedivim.candr ol | ed
in the operation of the prelimnary Ink emssion in the ink jet printer,
in dgpfd : LBy, Il ' | t he ink
enittlngagpen ﬁg?q@%%ggoggggghg#”?%Eagﬁ g?%%%rpagggh???g%é#%ﬁfhéﬁt t he
consequence that the quantity of the .ink used.in the prelimnary ink
o <SERANIED §onaF gt HIE Wk f0ifing ORGRIng HTECG ik i il SnuLiRs SHEMCSbove,
control of the quantity of ‘

.. tends to be vaporized or dried, that is, thickened or solidified. For this reason, the

.‘E,. . )

: ink 1s preliminarily emitted even during the time interval the printing operation is-
not performed, in order that the ink:_deposited to or near the ink emitting opening
formed in the ink emitting surface by the previous printing operation is not
vaporize_:d and dried, that 1s, fhickened and solidified.

On the other hand, in the preliminary ink emission from the ink emission
opening, the preliminary emission 1s .‘ carried out in a constant quantity, without
dependency on the size of the recording medium,

With the conventional technique, described above, the quantity or the color
of the ink preliminarily emitted from fhe ink emitting opening is not controlled in
the operation of the preliminary ink emission in the ink jet printer, in dependence

upon the quantity of the ink emitted last time from the ink emitting opening, image
~ data or the color of the emitted ink, with the consequence that the quantity of the

ink used in the preliminary ink emission is increased.

With the conventional technique, described above, control of the quantity of




9 January 2007 3 the prelimnary ink em ssion fromgiven ink emtting

openi ngs or selection of the ink emtting openings in thgjy ﬁggn of the
“prelimnary em ssion of the ink jet printer is not made in Eesen ency upon
the ink emtting position during the printing operation prior to the
operation of the prelimnary em ssion via the ink emtting openings, with
t he consequence that the quantity of the ink used in the prelimnary ink
em ssion is increased. Mreover, in3the conventional operation of the
prelimnary ink em ssion, the operation of the prelimnary ink emssion is

”adeth@grﬁirﬁﬁ{hﬁ afik eqigsibht froft gﬁ%é%rﬁﬁki SitBbt Spdtan 0P BRIsBReClipaas Uihess of

the size of the” recording nmediiom so that theink Ts prelimnarily emtted

fromink emtting . openings for.a non;printed space on. the.recording

med U eptie copindS dBHTE apdaBar ot ndiginely ulion SLH Hbiflan of
the prelimnarily emtted ink. In order to prevent the |arge consunption of
i nk puaterois met pmede nindependgacyeitpesi de, inl araijting pesitionpiluxing the use a
bl ade to clean the ink emtting openings. However, a certain quantity of
the priktingndperationridf to iive dperatian of tthie Preliftinank endmtibhi vig thpeinkngs by
'such - wiping with the blade, with the result that sufficient cleaning

~canngf..: ' . a | ) : : tary
char (R EPCENES, wHRER ChfscdepPe thAY e RRERIET B TR0 TAE Tkl 1B 08 T ng

surfac«i. In ad‘cﬂft i on,. si.nce reflﬁigfm:lﬁ@i S | aced onl‘y ?.n tpe W P}i n fef fect,

t her BFG'HOHIALE ARt SRS PR &b AT tHETEHET OIVFRUORE! OPERHPTY of t he

ink emitting openings. ) o _ o

... the preliminary ink emission, the operation of the preliminary ink emission is made

. at a constant quantity at every ink emitting opening regardless of the size of the
recording medium, so that the ink is preliminarily emitted from ink emitting
openings for a pon-printed space on the recording medium, if there is such space,
thus leading to wasteful consumption of the preliminarily emitted ink.

In order to prevent the large consumptidn of ink due to the preliminary ink
emission, it may be contemplated t0 use a blade to clean the ink emitting openings.
However, a certain quantity of the ink tends to be left in the vicinity of the ink
emitting openings by such wiping with the blade, with the result that sufficient
.cle’anitig cannot be achieved.

Meanwhile, if plural blades are mounted on a rotary shaft for rotation, there

 is still the risk of damaging the ink einitting surface. In addition, since reliance is

placéd only on the wiping effect, there is presented a problem that the ink is left in

: - the vicinity of the ink emitting openings.




4 9 January 2007 Disclosure of the Invention Exanpl e enbodi nents may

provi de a novel image form ng apparatys, capable of res | pr obl em
i nherent in the above-described converitional ink jet prioén!denﬁl,grfair?g’]a

control nethod therefor. Exanple enbodi ments may provide an image form ng
apparatus, in which the quantity of wasteful ink em ssion can be

di m ni shedisldsooaxf thabmgntignt he ink emtting surface to achieve the effect
of cleaning the vicinity of the ink emtting openings, and a control

net hod t her ef dExampe serabedimasats Wy hrravider & t navsh aarage f foMmingp ARRASALS,

head pr ovEHRAG R TaIE foe G PGt i1 dEE PR FOCHOM CRFTH bR pic
emtting e?‘f) h@gﬁndia%o}?@)ﬁﬂetﬁgdflh%eﬁi)rs emtted from said ink emtting

openi ngs ?o ﬁor m-an “image on-a recording nedium said apparatus conprising
eni ssi on cont rgddiig ARBRIdIA maf Hréalid bl SmhderRR@IRADARatAE, inNhRA SSi ON

fromsaid ink emtting openings in said ink emtting surface; a cap nenber,
havi ng - hthesqehntie b€ iwaséefab inkmaaiss Bimagedbe ldaamistgdnwitheut diinagmgethest i c
material, and the cap nenber is adapted for protecting the ink emtting
surfaces ik enpigting juntach éaachiewecthe effectadicteapimgstbe wicinymirtbe inkregnittivgns
controlling the quantity of prelimnary em ssion of the ink via one or

nmore of t ﬂ@%rﬁ@é’s‘?qnﬁoh@ﬁ@ﬁém %Upon a supplied imge signal; and
GRS T TN TR e
4a 9 Janugf Ymg@0forming apparatus including a print head provided with an ink emitting
surface having a plurality of ink emitting openings, in which an ink is emitted from
said ink emiﬁng openings to form an image on a recording medium, said apparatus
comprising emission controlling means for controlling the operation of ink emission
from said ink emitting openings in said ink emitting surface; a cap member, having
housed therein a columnar-shaped cleaning member of an elastic material, and the cap
-member is adapted for protecting the ink emitting surfaces of the print head; wherein
said emission controlling means controlling the quantity of preliminary emission of
the ink via one or more of the openings in dependency upon a supplied image signal;
.and further wherein cleaning of the ink emitting openings by said cleaning member is

. performed before or after the preliminary emission of the ink.




In accordance with a second aspect of the present invention, there is

provi ded an i nmage form ng apparatus including a print he J with an
ink emitting surface having a plural A8y of the ink em t??%gﬁgeé)e%@ggs, in
which an ink is emtted from said ink emtting openings to form an i nmage
on a recording nedium said apparatus conprising em ssion controlling
means for contddcomignddmeitlo pseanid aspast of thie presestsinventiohy tmresaprbvidid eni tti ng
openings in_said_ ink emtting surface; a cap nenber, having. housed therein
a col urmaf RagsefoTETRG APRIGAtNE Msduding agmmg|head peovided withy an Wk ERIEBEC ap

nead:  hoP Bt hadpes BFLLY BF et ebfineipeRana STt Rniled BRale O 1ne

ink emtting: i i-m i 1 S5 I upon a
suppl 1 ed TPResie el ol dings Bt kLR Bhled B 2 TEhAEhE Inddl RRMEBRR PO 2
openi ngs ik Ghiddbh RenttEITRE nchSs RL OO tRESRERioA ofahlk emidsiR _
prelimnary ink emssion. ------------ 5 9 January 2007 |In accordance with
a third afpmctaidinkt disitthigespenings iy ead iidnemitting eurfaepa cap dedibar, mwtrgod f or
controlling an image form ng apparatus including a print_head provided

with an iheusediheraimg celninat-shapad clegning prauber iof gn dlpsticiratenialiand the epeni ngs,

Eim 5ot on FEORPSE AR K IrBHNG (o bl Ritod e Sks Pl R DO R ace, 1 n
which an Lg elhﬁsi?)ﬁ?cgﬁtﬁ) j 1%%%1‘3?@%%%%&& '39&}%%[9?%@%&3&18{%‘1’&”. | mage
on a recordi hg medium I'mage formng apparatus tur rrconprising a

cap_menbeprelilbihy i ghAGEn iR YeBliicy BbHM A pSIRAPRhe WibANI G MiRAGer of an

el astic terial’, and the cap nenber I's adapted for pro ting
wherein cleaning of the ink emitting openings by said cleaning member is performed

before or after the preliminary ink emission.




the ink emtting surface of the print head wherein said em ssion
controlling neans controls the quantity of prelimnary egigg @f the ink
via one or nore of the ink emtting épeni ngs i n dependency upon a supplied
i mge signal; and further wherein cleaning of the ink emtting openings by
said cleaning nmenber is perfornmed before or after the prelimnary em ssion
of the ink. | nnscordagcwitiviatthirdadpeor sithappseit infentibe, therede ptovidedent i on,
there is provided a nethod for controlling an inmage form ng apparatus

i ncl udi ngmathedifar condeodlingr av imags fowning appaiatis isplading rvgpxsfrarheag@rtmad‘idwg a

plurality of ink emtting_ openi.ngs, and em.ssion. controlling neans for
control | iW&LtaH pafag BRT2GE DRYIRg & gty of oz oneRiogs FHFODpeni ngs
in saidipk . bt urface, I which an .nk is.em.tted.fr Ld 1nk
e ¢4 ng. SineinbahRls RyfchREfipk el HsftioR ek gy STibhitid IR Tor mi ng
5a 9 JanuglenigQOif safP R nd WOHA&S iﬁ%ﬁh%h“iﬂkeislce?rﬂtté’ﬂ?%%’sai@iﬂkng housed

therein acol umar-shaped cl#&aning nenber of an elastic material, and the

cap nmenbe¢mitingdppihiags t®Fordi ahaaidgathn bhecdrdingemetiuing)ghs ufnhge eorofing he pri nt
head wherein said emssion controlling neans perforns control for

sel ect i ngappeetusrfuriser eomprisihg aicax neembet,ihaging hensed dheréina cobreharmhapady i nk

em ssion i.n dependency _upon a supplied image signal; and further wherein
cl eani ng @fampsmembept 4t ¢lagicapaterialy andihecap anembes s #lgpied dpraprotestingser f or med

e T8l B R 0 S5 NGt b "
appar at “S%qnl‘gx‘rbgfﬁfte%gﬁtiﬁ{] ﬁ)( rﬁlﬁ:?ﬁrgarggre%’ss@&f’oﬂhwnl@@'aﬂ (g}ﬁ S'Thbde! $Fdhe ik f ace

havi ng a openi ngs, in I an'ink is emtted
emitting openings in dependency upon a supplied image signal;, and further wherein

cleaning of the ink emitting openings by said cleaning member is performed before or
after the preliminary emission of the ink. |

In accordance with a fourth aspect of the present invention, there is provided
a method for controlling an image forming apparatus including a print head provided
with an ink emitting surface having a plurality of ink emitting openings, and emission
controlling means for controlling the operation of ink emission from said ink emitting
openings in said ink emitting surface, in which an ink is emitted from said ink

emitting openings to form an image on a recording medium, the image forming




fromsaid ink emtting openings to forman inmage on a recordi ng nedi um

said apparatus conprising em ssion controlling neans for mﬁgpi -ng t he
operation of ink emssion fromsaid ?hk enitting openi ngg(jl n aldéhi nk

emtting surface; a cap nenber, having housed therein a col umar-shaped
cl eaning nmenber of an elastic material, and the cap nenber is adapted for
pr ot ect i ngppatetus fnktherrdohiprisigg auvad avssbenfhavingehopsadrtherbimadcolwhasreshapaihi d

em ssion controlling neans controlling the quantity of prelimnary

eni ssi on eleanipg nembey phamelastigrmaterial, ad thaeap member tstadapted perrmraigsting

dependency uppn an. ink emtfin ition corresponding to the size of the
rbor di ngtherBRICAHEEE A Hoth e Mg GEre FOR CBRIUAT PRI S BASE | on of
the prelipg .S Si i i s t he .k b1

openi ngs;gé{ﬁa *ug%oﬁ-@g§egécﬁn§g+r%aﬁ?ﬁa8%fHfﬁ@e ﬁ;r'ilﬁ ée}ﬁrlinjtlrg(r?g%_}ﬁééniqﬁrgs by
said cl caprelithifiE e ehﬁss%rﬁlodélﬁﬁﬁdé?ﬂ/%%n aogupﬁﬁé@fmégéesi%sa@;l Add Adhyr €M ssi on
of the ink. 6 9 January 2007 n accordance Wwth a sixth aspect of the
present | whemrin afeanirigeé ths jmkovindieitlg aopdnirgge b osaid ngeathmarmémber fcl udi ng a
print head provided with an ink emtting surface having a plurality of ink
em tting ppénmeddeiareomiiar ithepreliminarg inkrgmisson.f rom said ink enmitting

openings to foym an i mge on recording nmedi um sai d _apparatu conpri si ng
eni ssi on cont riﬂar"icﬂ@a‘f'*@a‘f?éhfi H?‘?t@faierfﬁeqeﬁtemﬁﬁg}o&t thsFr I8ProkedA ssi on

(om0l AL Ao RGR AR 3 AR B 6 gD, o
T oo PR ARIAER ESIRPC . BiAphEAalal 8 SSULESL LI DR 111 9
control | i figmt fied Gulaeiiiftiig WpeRingk it01 foAh YanCith5ei &N aGkcdrtibgl Médium, said
o apparatus comprising emission controlling means for controlling the operation of
ink emission from said ink emitting openings in said ink emitting surface; a cap
member, having housed therein a columnar-shaped cleaning member of an elastic
material, and the cap member is adapted for protecting the ink emitting surfaces of
the print head; wherein said emission controlling means controlling the quantity of
preliminary emission of the ink via one or more of the ink emitting openings in
dependency upon an ink emitting position corresponding to the size of the recording
medium during the printing operation prior to the operation of the preliminary
emission via said one or more of the ink emitting openings; and further wherein

- cleaning of the ink emitting openings by said cleaning member is performed before

or after the preliminary emission of the ink.




via one or nore of said ink emtting openings in dependency upon an ink
emtting position corresponding to the size of the recorgwﬁl '017|m during
the printing operation prior to the Operation of the prelimnary eni ssion
via said one or nore of the ink emtting openings and upon a supplied

i mge signal; and further wherein cleaning of the ink emtting openings by
sai d cl eani ng Imrwbendanc: il & sixtteabpbafod the weseaf ineentidne thepr islprovideran eni ssi on
of the ink. - ---------- 6a. 9 January 2007 In accordance with a seventh
aspect of I0p2ge Ky EYRE APPARAEHY mhadl%@rzmtshqﬁﬂdvpa&@ ‘aﬁ iaPakk ¢mittiagng

ES@?LSt Szﬂir{"% P a7 Rl iR B NgEn T i B S5, S A E?SS
cara apparis D Gt ArRRST, T bR BRIV RO gﬁ B SR AT The

oper at i OncdMiprisitg e@ib$ion @bntrdliRghidhdfor BkneMtihg | 'tHEgop'Hi’eﬁ{Unrkﬁﬁnk Rofdich | nk
emtting surface; a cap nenber, having housed therein a col umar-shaped

cl eani ng fremtsaid mk amttﬂig&gtenmgm sdid ahk emitting bhafacapa cop mixetber,shaxitgpt ed f or
protecting the ink emtting surfaces of the print head; wherein said

eni ssi on e &erqnhg caianar-skapsd cleaging meenaher 106 e elgstia materialkangithe €3Png
posi t 1 on BEPPESbEIHG: ote@ﬁﬁ@%xgé%‘@'e&”w&e%&? K B PRSI AG t he |
printing 881‘3&8}1(: ﬂg%o?l{%ﬁleglg éoﬁﬁ?@’lﬂgh?édg;%:uw p%iﬁlan%%:? ﬁ@ﬂé( tﬁé‘hﬁcs' on via

said one or nore ereln

cl eani ng. gih orBr e W dhld ik QARG Genfis RIEpGIEAY fbrBIRA erhiinger 1 o med

before or after the prelimnary I si on.
position corresponding to the size of the recording medium during the printing

operation prior to the operation of the preliminary emission via said one or more of the
ink emitting openings and upon a supplied image signal; and further wherein cleaning
of the ink emitting openings by said cleaning member is performed before or after the

preliminary emission of the k.




7 9 January 2007 |In accordance with an eighth aspect of the present
invention, there is provided an i mage,.form ng apparatus i | print
head provided with an ink emtting ?&rfaoe havi ng a pl urgﬁﬁﬁg jo% 0?!nk
emtting openings, in which an ink is emtted from said ink emtting
openings to forman i mage on a recordi ng nmedium said apparatus conprising
em ssi on cont rloldccongameeanith & seveotirdspedt lof tp frbsenbmeemiangtherd is iprdvided ssi on
fromsaid ink emtting openings in said ink emtting surface; a cap nenber,
havi ng h8udBaEe FHEming, appasais iskdingna gt diead providase wish ranoik qemisiingst i ¢
material, and fhe ca nber.is.adapted for pratecting the.i.nk emtting
curf aces’ BRECHERRS ADFERGO! ik erdfing Cadingsei BurbRT it FOIeR Ageihs

sel ecting..pn 51-94 he in L.EL1.0ng..0 1+10QS | .1 i nk
en ssi ongllngl ﬁg%{enﬁggﬁcy Sp?gn?oéir? IE%EH‘]& étdtijll %g‘%g%‘slu i On col %é@p%ép I ngsyt o the
si ze of thengrRERY GhiRdomesitkiNist hieRfls fofoRirbIlthy Mk RS4RI GMnReinsidno t he
operation of the prelimnary em ssion via sard one or nore of the ink

em tting Bearsaikigmkaemittingospeaings irppdid duk emittieg suree) a cam theinbet, Heavingher ei n
cleaning of the ink emtting openings by said cleaning nenber is perforned
bef or e orhawsedtherdiea splamnat-papgd clernagimemben of zmclostivanajerial, angolre capn
accordance wth a . .nin aspect of the present_invention, there is. provided
a net hod %I}%erolﬁ@fi@tﬁ ﬁg_%ﬁ%ﬁﬁ © F&r?ﬂ%ﬁ&sﬁ%@%ﬁqﬁh? Hsphleﬁaﬁgwaerswi nt head
provi ded salll &rflis@bn E%oﬁmgjﬁ%ﬂg s?lgétfnﬁco%erb?\f#&g o?tﬂgliﬂl{ ?lint}n)f ?}Le ggntting
openi ngs,” and €m sSion ntr ol rng=means Tor contro ngg enhgéeratl on of
i nk e s shefmfraRing drfksiodlin BEhlARY upBP SR idkdnilthe $Bkifoh Blr@Pbdding@® Sur f ace,
i n whi chS%n i rlllk is em tst ed f@om‘ sa?(]jlpi nk emtti ng%olpgni ngsmt)o fg]or m an

i mage on the kige of therrgeorditly windivnh Guriingedie pfiating ogerafpairk tsthe operation of

the preliminary emission via said one or more of the ink emitting openings; and further
wherein cleaning of the ink emitting openings by said cleaning member is performed

before or after the preliminary ink emission.




further conprising a cap nmenber, having housed therein a col umar-shaped
cleaning nenber of an elastic materi el, and the cap ”e”bﬂlaﬂuﬁ pted for
protecting the ink emtting surfaces'of the print head, erern said

em ssion controlling means controls the quantity of prelimnary ink

em ssion fromone or nore of the ink emtting openings in dependency upon
an ‘i nk em tti nig geosidencerwittoar eightbradpeny of thetpiresesi inwerdfont thererieporvddiady nedi um
during the printing, operation prior to the operation of the prelimnary

em ssi on an/jmagesfognigeaparatey mchding,a nring h@hﬁlp Providedopithiangek eaHBINEyr t her

wher ei n c| eani .0f the ..ink.emttjng openi ngs hy said.cleaning.nmenber is
por f or recEaRG Pvigk aiptrapbi i RRishlli GRS e i3 SuCsERBHSL TR D007
I n accor dgpf F&ﬁlt sl Al o i s
provi ded a rrgltk#éléﬂ]’r%r&%gfr???g‘? I ngargﬁm%fbgglgaﬁ(?d%&ﬁ Qg%ggirl’agtahqsg nc _usdi ng a
print heagbmprRipdadssion EdhtMNingikeiy fot toSrsllihg eecopepitioRDfanPertiigaiont y of i nk
emtting openings, and em ssion controlling nmeans for controlling the
oper at i onfraxf sidkink rensfingropknings sasaid inkk emitiing surfpce;opean mgsbien lsaing i nk
emtting surface, in which an ink is emtted fromsaid ink emtting
openi ngs haysedthgieina coligmanshaped eleering memhsapiien clastie materipd andrthe oap
apparatus_ further, copprising a cap.nenber, Vi n oused therein. a
oo Cimar TapadS ats g ProtBpg 15 Pk R B s Boen by BRSt henkh VAR renber
i s adapt ed: { Or: LSh i - em 1.t : . | ead;
wher ein gsglld _ ersngéﬁs)! on_oil:lg%[lb%ﬁf is.ngal#g;gr?tg d(gon rggféﬁiﬁﬁ%ﬂgtﬁlﬁﬁe%ﬂgg;&m _
prel i m ngiyirhinkrySik 8Hiseidn fifi QPeAldicd Ex{)@ﬂ)ﬁlﬁirﬂlfenﬁﬁﬁg 'I)Béﬁti&{%drﬁdsg&ldﬂfg,eﬂ@;' ngs in
dependency upon“an ink emtting position corresponding to the size of the
r ecor di nghergide ofithd uedording tedipt duringghe petitiig aperapioh peiot © thé eperpitsedfi on. of
t he o

the preliminary emission via said one or more of the ink emitting openings and upon a

supplied image signal; and further wherein cleaning of the ink emitting openings by

said cleaning member is performed before or after the preliminary ink emission.




prelimnary em ssion via said one or nore of the ink emtting openings and
upon a supplied imge signal; and fhrther wherein cleanig A7 nk
enitting openings by said cleaning nthber is perforned before’or after the
prelimnary ink em ssion. 9 9 January 2007 1In accordance with an el eventh
aspect of the present invention, there is provided a nmethod for controlling
an i mage for m Inpcapplaneat wish amethdspegt af the iprdseitaaventionothieckad pravidedan i nk
emtting surface having a plurality of ink emtting openings, and em ssion
cont r ol | i §thed fas condrollingnany Bpagenfprining anpevatitsi ispluding mrrieinhesdipsevidedom sai d
ink emtting opgenings in.said.ink emitti surface, in which an.ink is

emi tted f VR kemE SiES Rge sa Al o g SIS Cnorlgs B SWIRRTor di ng
medi um .t OfuolIAGSndat Mot BIRRG R Merdekdh ot Shic GAIAGA HoRflsdld iRPe r,

havi ng housed tHerein a col ummar-shape Ccl'eani ng nmember of an e tic

mat eri al , oppthgh ResaiERK FRHHIBE siiFacROMRYIAth APink B @hRel ideh sdidd gk dHin@ip tti ng
surfaces of the print head; wherein said em ssion controlling neans
perforns gmmings|tofformsal amigengn aneecordingp iedivin,t the imake donntihg agpapge@ni Ngs i n
dependency upon an ink emtting Eos_i tion corresponding to the size of the
recordin oROIAIGIRE aneppt themper, having howsed dhdrein apedheomnareshaped deamingt i on of

e ST ASmrd S bR e oSl e oSt B nge by
sardl o ool RRES ok e BREIAESH 068 Bl LS pRESL TR, |

‘there i's gaONiydFhrelRnilRlNAE efnsion Gk Bhé bf‘ﬂ]ﬁﬁbf‘tﬂ@ﬂﬂ’( érfﬁgﬂrﬂ.igarlg)gﬁﬁgéiﬁlat us

including a pfint head provided wth an ink emtting s ving a
pl ural it ydepbndenky epor 4r i eppietigngRiticAnsbriespcRdingto the size of the recording

medium during the printing operation prior to the operation of the preliminary emission
via said one or more of the ink emitting openings; and further wherein cleaning of the
ink emitting openings by said cleaning member is performed before or afier the

preliminary ink emission.




controlling nmeans for controlling the operation of ink em ssion fromsaid
ink emtting openings in said ink em,tting surface, in I Ak s
emtted fromsaid ink 9a 9 January 28]67 emtting openi n\é\és]h%gag{)hrd%aan i mge
on a recording nedium the imge form ng apparatus further conprising a
cap nenber, having housed therein a columar- shaped cl eani ng nmenber of an
el asti c mat er i alaccandandehwitle apentie atpect ofshapmperdnfantion ghatdcpiongletiae i nk
emtting surfaces of the print head;, wherein said emission controlling
means perigthad feoeantgllingsin Beagsciormigg aippatstus inelading at printihekd pravidedng

openi ngs i n dependency upon an.ink emtti position corresponding to the
oize of VAR kool SHERec Arins 7 R Ob MR HIPERPER a8 GRS SRS o t he
operatio : .m 2 1.SS1 i @-sald: of .. i nk

o i ng. SAsolE mBhEkd LoRiting fic ool o saPfts AR sl 3R FiciruldiGcr ei n

cl eani ng @leninB@in sald iARehfittiAG surPREh Ahchin ifRisbnsiltERbMGaBIR @ittgPer f or med
before or "after the prelimnary 1nk emssion. 10 9 January 2007 O her

obj ect s aomnmpgsco fford adirsapeagrea rebatiingemetieng che dvege fommapcapdanse wit h
exanpl e enbodi nents will becone nore apparent fromthe follow ng

descri pt i BHb@fcompaisipg & eapremberhbaving=housed therainf cobpersi-ahdped wheaningead i n
conjunction with the acconpanyi ng drawi ngs. Brief Description of the

Dr awi ngs Iﬁ?@g\gfr (?r%sanaeﬁ?)';gf:srﬁ%tg‘ﬂﬁv@%v‘i}%\ﬁa% I‘ﬂ?%?sbﬁ@l_ ?ffaiPFﬁQ $EPTW% e &S an
exanpl e ofniffhg bRAS JFHIbAT RRAVALYR AACRLOT RS AEER Db ent | on-

the quantity of preliminary ink emission from one or more of the ink emitting openings

in dependency upon an ink emitting position corresponding to the size of the
recording medium during the printing operation prior to the operation of the
preliminary emission via said one or more of the ink emitting openings and upon a
supplied image signal; and further wherein cleaning of the ink emitting openings by

said cleaning member is performed before or after the preliminary ink emission.




Fig.2 is an enlarged transverse cross-sectional view of an ink jet head
showmn in Fig.l. Fig.3 is a side view ghow ng specified ex | es a head
cap, a cleaning roll and an ink rese?voir shown in Fig. 255%116941%{% a plan
vi ew showi ng the specified exanples of a head cap, a cleaning roll and an
ink reservoir. Fig.5 is a cross-sectional view taken along |line V-V of

Fi g. 4. Fi gs. 6Aln ec@Blance with angedventlo sspece aifi tha ghresaneusvention,i therss s at i ng
the cleani ngdp perath:ig of the ink _em ssion surface of the print head by
the cl ean?PRYydedq met gc?r?corlrrplé@g AR AB3LerEaming apapiisdaelpdige eHai hegdg of
prelimnary ink em ssipn ftromthe ink. em §Si ning.which.is carried out
Rhen 1 ho Woue xBh bR it uielfoe VoG Rifi: SR e pEBingk. R 65" are
schemat i CoNi§¥E Hidd & &Q]It—l% i '&nﬁ A kT i 9
January 2%0% ﬁ&gfoear% ng%gﬁ . Fi giﬁg%é_bg&%tﬁ oc fq{c’illg %Ig_r%glr%nfﬁgrn_l ?a[l? tlgkt rating
the strucémittthganseninye iQREIAaAL emitdhg durfsRN i @hichne dR VY &mitkastanedid or
controlling the image form ng apparatus according to the present

i nvent i onnkEnyttig épenamgsitodeinaat imhgewomg redvrdmgnhediti, te: imegl oy t he

i mage form ng apparatus according to the present invention, and nainly
showi ng t3nPaigBstipgher Gpmprging a cap member, having housed therein a columnar-shaped

- cleaning member of an elastic material, and the cap member is adapted for protecting
the ink emitting surfaces of the print head; wherein said emission controlling means
-performs control for selecting one or more of the ink emitting openings in
dependency upon an ink emitting position corresponding to the size of the recording
medium duﬁng the printing operation prior to the operation of the preliminary
~ emission via said one or more of the ink emitting openings; and further wherein the
cleaning of the ink emitting openings by said cleaning member is performed before or
after the preliminary ink emission.
In accordance with a twelfth aspect of the present invention, there is provided
a method for controlling an image forming apparatus including a print head provided
with an ink emitting surface having a plurality of ink emitting openings, and emission
confrolling means for controlling the operation of ink emission from said ink emitting

openings in said ink emitting surface, in which an ink is emitted from said ink




operation of the prelimnary ink em ssion. Figs.11A to 11H illustrate the
cl eaning operation by the cleaning roll and the head capgg)gnu dO'?k ] et
head. Fig. 12 is a perspective view 0 dan ink jet printer” as an ‘exanpl e of
the image form ng apparatus according to the present invention, and
specifically showing the state in which the ink jet head has been nounted
i n posi tiemittifg gpedings ta fprn spdotageona eecatimg mgdiam, ithk ijnege frmmger and
specifically shgwing the state in which the head cap has been opened.

Fig. 14 i | PRPSFatuY g&fth&r SPBPTISNG A $AP UBEPE, Aavingpeqused ierein qusPIIMRYe i nk | et

head has heen.inserted and used in reset .l ocation. of.a i ody unit
of e pHRRRL R BR dSerRBe gl ool 3R dhe R EBPE: isihdABledeg 1
illustrat ; Lfil.ed : n rad i j.N o Lpk:jet head
nas. boon Sokey a8 Wik ne CakiE B Q06T PRP it Mol BACE] o ShBSOE L nter
by a heaehnilftig M@nsipeToRER IdoRGONRERNCERY otk IR rhéie JTaRd ifRRmIRINT
novable. Fig.16 illustrates a specified structure and operation in which

t he head qupigzsliandepend@@fupoh2an oddeditting tpositivat conrespanrdimg o tife sre | nk
cartridge is noved along the direction of an arrow A and opened. Fig.17

i || ust r at ¥isthg regpeding mediun dysing the prrtingrenesationprior tarthe ppemtomeathecap i s

sequential | ¥y noved al on the.éji rection of. the arrow A in.,accordance with a
noVenent RrFﬁiﬂé%% (IpSION via said one Or more of the mk emifting openings and upon

a supplied image signal; and further wherein cleaning of the ink emitting

openings by said cleaning member is performed before or after the preliminary

ink emission.




Fig.18 illustrates a specified structure and operation in which the head
cap is noved to the full stroke along,the direction of t@?anﬁﬁéﬂ(‘f’?‘in
accordance with the novenent trajectoty P and has reached a receded
position. Figs.19A and 19B are schematic views showing an ink jet printer
of another formin which the ink jet head is | oaded on the main body unit
of the printer Otlerabjectsaand sbegfidd adwantaghs thekmdy dgraahicf-ed in ddcosinat i ng t he
structure and the operation of a controlling device unit for controlling
anot her exatipesample pabpdugents ovild hgcomap gaeist eppaseriofierhghe dollemwingr esent

i nvention

4 Flg.21 i flowchart showi ng a_control nethod.for the exanple
of the i RESFETERPhdhe RrRicirass eoibodHEcHS CUSHOT FPERI SN WHSR TR, show ng

the contraql - . i imnarily emtting the ink. Best Mde
for Carry?ér)lramg%lt&l?ﬁtehotpﬁégéﬁé|togn9%lg§'§lr”rg% enbodi ments of the present

invention are now explained wwth reference to the acconpanying draw ngs. 9
January 2007 13 Fig.l shows, in a perspective view, an ink jet printer as

oD CXATP! 81 ARG s 0P 8L U2 accordi g Lo (e present |
5 " of S PALES RRIEEON ALRGTA b il RERLY AU 1 7 ooy
~arrow H i inddedfodhiagiapgaratng as®irding t@thtprédeaniarsntidhat e
Fig.2 is an enlarged transverse cross-sectional view of an ink jet head
shown in Fig.L.
Fig.3 is a side view showing specified examples of a head cap, a cleaning
roll and an ink reservoir shown in Fig 2.
Fig.4 is a plan view showing the specified examples of a head cap, a
cleaning roll and an ink reservoir.
Fig.5 is a cross-sectional view taken along line V-V of Fig.4.
Figs.6A to 6C are enlarged cross-sectional views for illustrating the
cleaning operation of the ink emission surface of the print head by the cleaning roll.
Fig.7 illustrates means for detecting the timing of Preliminary ink emission
from the ink emission opening which is carried out when the head cap is moved

relative to the print head.

Figs.8A and 8B are schematic views for illustrating a modification of the




within the main body unit of the printer 2. The ink jet head 1 divides the
~liquid ink by e.g. an electro-therml or eIectronechanicgh?ﬁﬁﬁpﬁﬁHcer into
fine droplets which are then enmitted and sprayed as ink dots on a :
recordi ng sheet (recording nedium. The ink jet head includes an ink
cartridge 3, a print head 4 and a head cap 5, as shown in Figs. | and 2.
The ink cartridge 3 holds the ink of one or plural colors and has a casing
el ongated in shape along the w dth-lM se direction of the main body unit of
the printer 2, that is, along the width-wi se direction of the recording
she wn in Fig.l. Wthin the casing, there is provided an ink
chaggg?ﬁﬁgépgéd into four sections, charged with four colors of the inks,

namely yell.ow Y, nt.a cyan,,C . and Rl ack in manner .not own. The
"ok cart - g i 3 BRE e empAR Sttt MCSfodturd Pod B PBSADR of i hic
cartridge 3 is nmounted the print head 4, as shown in Fig.2 (enlarged

t r arcondraling deyicesdesignedifor cenireling tg inmage focnjisg appamtus aseowding n

Fig.1l). This print head 4 divides the ink, supplied fromthe ink cartridge
3, it@ttﬁepﬁjéthmit'ﬁﬁﬁ, to emt the so produced fine ink droplets, and

i ncludes plural ink 9 January, 2007 14 emtting surfaces 6 each provided

L, T oS A RGeSO b S R haE o1 O
o T R 3 1 B o Lo b S e sB L "o

operation of the preliminary ink emission.

Figs.. 11A to 11H illustrate the cleaning operation by the cleaning roll and
the head cap of the ink jet head.

Fig.12 is a perspective view of an ink jet printer as an example of the image
forming apparatus according to the present invention, and specifically showing the
state in which the ink jet head has been mounted in position.

Fig.13 is a perspective view showing an ink jet printer and specifically
showing the state in which the head cap has been opened.

Fig.14 illustrates a specified structure and opération in which the ink jet
head has been inserted and housed in -.a preset location of é main body unit of the

printer along .the direction of an arrow H in Fig.1.

Fig.15 illustrates a specified structure and operation in which the ink jet
head has been secured in a preset location of the main body unit of fhe printer by a

~ head mounting/ dismounting mechanism, with the head cap being movable.

Fig.16 illustrates a specified structure and operation in which the head cap




are extended along the longitudinal direction of the ink cartridge 3. Each
ink emtting surface is provided with col ums of four-cobg&_ﬁ_‘ggj%riemtti ng
openings of vyellow Y, nagenta M cyan C and black K, and is signed as a
unitary line head for four colors. Al though not shown, the portions of the
ink emtting surfaces 6 having the colums of the ink emtting openings of
the respective colors of Y, M C and K and the convexed portions on both

sides of the ink emtting openings IZn register with the resin coating for

head el ectrodes are fornmed as corrugated surfaces. On the bottom surface of

the jgale@am thedgifitGin! str fREITRGH h%t%d?ﬁ@d@&ﬁ&n@vedﬁ%@ fRagdiré@iobof gnused for

hol ding therein a cleaning roll 7,-as later explained, and operates as a

cap ek [ vering the ink emtting surfaces 6 of the print head 4
and ﬁga’p‘é‘o%nec?ﬁeﬁjge%r he ink emtting openings against drying or clogging.
The head cap,is. in the formof a shallow box elongated to a, length equal
to that ofFight/ llustrajes arspepidiadstrecipte padoperaiinn Whnduch o pesddapn its

top surface. The head cap is novable relative to and di snountable fromthe
prinis Sexpetndiallfhmdveddaloag thei directormlifethizy amoweeninh aceandanceuwiithas a
-motor, along the direction of an arrow A or an arrow B, that is, in a
dir ek bfppar to the longitudinal direction of the 9 January 2007
15 ink emtting surfaces 6 of the print head 4. When noved in the direction

of the arg.o t he .head cap. i,s .di smounted frogmthe i.n ariridge 3 and,
Shon et gl § e R spbois N AR Bhd et BF wiich T hhadERD
mounted on the ink cartridge 3. - .. . . .

is moved to the full stroke af%ng the direction of the arrow A in accordance with

| the movement trajectory P and has reached a receded position.

Figs.19A and 19B are séhematic views showing an ink jet printer of another
form in which the ink jet head is Ioéded on the main body unit of the printer via a
tray.

Fig.20 is a block diagram for illustrating the structure and the operation of a
controlling device unit for controliing another example of the image forming
apparatus according to the present invention. )

Fig.21 is a flowchart showing a control method for the example of the

image forming apparatus of the preéent invention and mainly showing the control

of the operation of preliminarily emitting the ink.

Best Mode for Carrying out the Invention
Preferred embodiments of the present invention are now explained with

~ reference to the accompanying drawings.




Meanwhi |l e, the head cap 5 is fornmed of, e.g., a hard resin. Wthin the
inside of the head cap 5, there is nounted the cleaning rQIJ‘Jm ;9,20 S
cleaning roll 7, operating as a cl eaning nmenber for cleanlngl} e 1 nk
emitting surfaces 6 of the print head 4, is forned of an elastic nmateri al
to a columar shape, and is nounted on one inner |ateral side of the head
cap 5 along the longitudinal direction of the head cap 5. Thus, the
cleaning roll 7 is provided extendil3g parallel to the ink enmtting
surfaces 6 of the print head 4. The cleaning roll 7 is noved along with

the head P showk N dig@spé@iveotichd) simainkot Hrirferchean dienplekofea tting
surfaces 6 Of the print head 4. Wthi'n the 1nside of the head cap 5, there

ourares; B IR AL EORIHE O B prisha apRel e SRS s fer RS e ' °
print head 4, is formed.by part or all of the bottom surface of the head
cap & theetingnin witch apoiakajet Siead| bis @é ghe independieat conligurasiopeandhds

prelimnarily emtted ink. A specified exanple of the head cap 5 and the
cl eafirg@ly dbhded ion romaiaxpbdy nesit vef ithe gfrhrtem@e The Angsjed head.1 Brst, in
Fig.4, the head cap 5 is of an elongated shape, in neeting in width and

len B tihe, ik tg4 OW | i dy | i g0 th
o AP CELIAT RECBBh 6f ARBWEL R Me Bovdidand EFy SsRBRNInSSR 1o

whi ch.is f.orned I dewal | ., and. whigh is opened at the top, as shown in
Fi g.‘@?thk%[hea‘f“&?résaéﬁ,‘m\fw tﬂ&é’&“&?ﬁ‘iﬁs is moved in a direction indicated by

arrow A or_arrow B I e
The ink jet head 1 divides the liquid ink by e.g. an electro-thermal or

| electro-mechanical transducer into fine droplets which are then emitted and sprayed
as ink dots on a recording sheet (recording medium). The ink jet head includes an
ink cartridge 3, a print head 4 and a head cap 5, as shown in Figs.1 and 2.
The ink cartridge 3 holds the ink of one or plural colors and has a casing
:elongated in shape along the width-wise direction of the main body unit of the
~ printer 2, that is, along the width-wise direction of the recording sheet, as shown in
Fig.1. Within the casing, there is provided an ink chamber divided into four
| sections, charged with four colors of the inks, namely yellow Y, mégenta M, cyan C
and black K, in a manner not shown. The ink car'tridge 3 1s formed e.g. of hard
| resin. |
On the bottom of the ink cartridge 3 is mounted the print head 4, as shown
in Fig.2 (enlarged transverse cross—séctional view showing the ink jet head 1 shown
in Fig.1). This print head 4 divides the ink, supplied from the ink caftridge 3, into

fine droplets, to emit the so produced fine ink droplets, and includes plural ink




in‘Fig.2_, that is, in a direction perpendicular to the |ongitudi nal
direction of the ink emtting surfaces 6 of the print hegqaﬁhaﬁoo—/
0 the ink

~positioning nmeans for the head cap, about to be nounted again

cartridge 3 when the head cap has been returned in the direction of the
arrow B, a positioning pawl 12 is provided on the upper end of the
sidewal | of the head cap opposite to the cleaning roll 7, as shown in
Fig.3. This positioning pawl 12 is Ketained by the | ower side edge of the
ink cartridge 3 for positioning the head cap 5. In the vicinity of the

| ongkniidingdus e e bhel g‘ﬁ@*&iﬁédt\bﬁh i8izBRadlc brdftih B OpchRRt ARRghet he

col umar - shaped cleaning roll 7 is detachably nounted 'so as to

contacted w t:h..t he. in m.tting surfaces 6 pof the print ad 4 over the

ont Pl Uil Tiohsr B8 ok BRr iy $5%s8 (B¢ chlife. Fp} of G cloBifE 2% i
9, as shown in Fig.4, this pin 9 being protruded and held by a

subssheeti alhgseu- skapamittingt «fwafasgs hd oaneg eashnibiormed, efs sikkeéh Ph Rig. 3. An

upper pin-receiving portion of the holding nenber 10 may be el astically
opengitkeldoniadsieg, materinlttbad thinyshdet bst & ngckdieclpétio Tasdgaimsthotdhand

pin-receiving portion from above, the pin-receiving portion is opened to

receéﬁéegkfé?ldehnal%ng‘é‘gfeg 1‘%’?@“@%@?@%@?8‘{@?@ itiﬁﬁ éﬁ%@d%%@?%ﬁ&?%ﬁﬂ to hold

the pin conve € pln-recei'ving portion is
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so-cal l ed crown shape in which a |ongitudinal center portion thereof bulges

out yellow Y, magenta M, cyan C and black K, and is designed as a unitary line head

for four colors.

Although not shown, the porf_tions of the ink emitting surfaces 6 having the
columns of the ink emitting openingé of the respective colors of Y, M, Cand K and
the convexed portions on both sides of the ink emitting openings in register with
the resin coating for head electrodes are formed as corrugated surfaces. |

On the bottom surface of the ink cartridge 3 is mounted the head cap 5.
This head cap 5 is used for holding therein a cleaning roll 7, as later explained, and
operates as a cap member for covering the ink emitting surfaces 6 of the print head
4 and for protecting the ink emitting Z’01;‘)(311ings against drying or clogging. The head
cap is in the form 6f a shallow box elongated to a Iength equal to that of the casing
of the ink cartridge 3 and which is opened on its top surface. The head cap is
movable relative to and dismountable from the prinf head 4. The head cap 5 is
movable by movement means, such as a motor, along the direction of an arrow A or

~ an arrow B, that is, in a direction perpendicular to the longitudinal direction of the




noderately as shown in Figs.4 and 5. The reason for this is that the
_longitudinal center portion of the cleaning roll 7 tendsgtjgn bdﬂﬁ(#(ﬁxed
“downward and hence it is necessary to prevent the cleaning 10 rom
becom ng detached out of contact with the ink emtting surfaces 6. The
portion of the cleaning roll 7 contacted with the ink emtting surfaces 6
s formed of rubber or the like elastic material. That is, although the
core material of the cleaning rolli57 is netal or hard resin, the
peri pheral portion thereof on the outer side of the core material is

for & t ﬂ'&@;q{ : | gefpeng roll
rTﬁq{b Iq‘l rnaeg&ﬁf%&fstg en rgﬁhf‘%%hru ber éﬁh%véaloﬁﬁﬂ?é dFreEtﬁ?ﬁ mat gl’l al. A

floatln r|n I S,interpose | pcati gn ,between the cleani,ng roll 7

and A8 ﬂ%a%cmé% mfﬁlr\ic@@&rmm ¢ SFF crandge g S0 TP TS as

shown in F|g 3. This floating spring 11, operating as a nmeans for bi a5| ng

t he theediméctipn of they arroondy, dise thiked icap ie mglaln mpunted ancthednkfcarfrelger3.nt head

4, is, for exanple, a spring plate substantially U shaped when seen in a

Si dwe&wm@m@heﬁu kap 'Sﬁfsffﬁﬁﬁé@‘éft T%aaﬁaxﬁerebﬁi ow the pin 9 in the
vicinity of the holdi ng menb e biasing force of the floatlng

fﬁ%?ﬁiﬁﬁﬁmﬁsﬁﬁﬁ%"%% g@%d;%eﬁ o ke it Phoel 4y SRRhERon°r 7
approxi mately equal force Thus, as the head cap, 5 is unted to the
bot t EHsstlganisg ltqile% ARCRARYS g €leaning gng f@hChaglrgt ek eiHgg 1ol | 2

i's brought into physical contact with the ink 9 January 2007 18
surfaces 6 of the print head 4, is formed of an elastic material to a columnar shape,

and is mounted on one inner lateral side of the head cap 5 along the longitudinal
direction of the head cap 5. Thus, the cleaning roll 7 is provided extending parallel
to the ink emitting surfaces 6 of the print head 4. The cleaning roll 7 is moved
“along with the head cap 5 in the direction of the arrow A to clean the ink emitting

Surfaces 6 of the print head 4.
Within the inside of the head‘cap 5, there is also provided an ink reservoir 8.
This ink reservoir 8, into which is poured preliminarily emitted ink from the ink
emission opening of the print head 4, is formed by part or all of the bottom surface
of the head cap 5, désigned as a Bok of shallow depth, in which to receive the

- preliminarily emitted ink.

| A specified example of the head cap 5 and the cleaning roll 7 is now
expléined with reference to Figs.3 to 5. First, in Fig.4, the head cap 5 is of an
: elongated shape, in meeting in width and length with the ink cartridge 3 shown in

- Fig.1, and is designed in the form of a shallow bottomed box on the entire rim of




emtting surfaces 6 of the print head 4 over the entire length of the ink
emtting surface by virtue of the biasing force of the f | ring 11
‘the elastic force of the cleaning roll 7 and the crown s%g%%hg?m?ﬁe
cleaning roll. Meanwhile, the floating spring 11 is not limted to the
substantially U shaped plate spring and nay also be a coil spring. The
~cleaning roll 7 is run in rotation by contact thereof with the ink
emtting surfaces 6 of the print hebddl 4. Thus, as the head cap 5 i s noved
in the direction of arrow A, as shown in Fig.2, the cleaning roll 7 is

rot abgderpys BEINSd at di8BkaY FRNMAKIETK Whhed AE thetope tistdhionen sHFi@Ged6 of the

print head 4, over the entire |length thereof, wth a noderate pressure, to

remove the.ink affixed 0 the in Ny r i I
rovetDre MRt A0 R pred 1 a SO ALACAT g A BL BB, L i g
surfaces 6 of the print head 4 by cleaning roll|l? is now expl ained with .
r ef emeHig?21 thatiigsineadirscgon perparidjsulgn te she dongitusinglfkregHan Phiisik aces 6,
ink emtting opening 13 and the cleaning roll 7 are shown in enl arged
crosgmsttizig omehcay 6vef fhier parphaadid. onAsFiositioning Regs 6ok the hexd cape
cleaning roll 7 is passively rotated along the direction of arrow C by

Cont%t%%te‘(%itﬂr?: A8 £75id ttbn@lxsgpé GA%idGe FSwh ? ggé Q%Hggaﬁ] Hak h&enoved

al ong ection of “arrow 'ong wi th the cap own in Fig.2.
T b e BT AN P AIRMSR T 0L
em t{qi)ggr es:tlljci ]:)?f(iﬁg s?de%:/éﬁ r(])? tf{?é ihgzgd-rcl:gg dop%ossir}:gvt\g tIIYlQ clelzin(i:]rigzi‘ol? 7\3 %g %?1[)%/112007
in Fig.3. This positioning pawl 12 is retained by the lower side edge of the ink
cartridge 3 for positioning the head cap 3.
In the vicinity of the longitudinal sidewall towards the print head 4 of the
head cap 5, the columnar-shaped cleaning roll 7 is detachably mounted so as to be
contacted with the ink emitting surfacés 6 of the print head 4 over the entire length
thereof. On each end of the cleaning roll 7 is formed a pin 9, as shown in Fig.4, this
pin 9 being protruded and held by a substantially U-shaped upstanding holding
memiber 10, as shown in Fig.3. An upper pin-receiving portion of the holding
member 10 may be elastically 6pened and closed, such that, by thrusting the pin 9
against the pin-receiving portion from above, the pin-receiving portion is opened to
recéive the pin 9, with the pin-receiving portion then being closed to hold the pin. If
con\}erseiy the pin 9 is hoisted, the pin-receiving portion is opened to allow the
- dismounting of the pin 9.

- Meanwhile, the columnar shape of the cleaning roll 7 is designed to present




19 Fig. 6A shows the state in which the cleaning roll 7, having noved al ong
~the direction of arrow A as it is passively run in rotatﬁg&ﬂwMﬂhe
“direction of arrow C, has reached the position of the ink emtting opening
13 of a given colum. At this tinme, ink 15 froman ink chanber 14 is
charged in the ink emtting opening 13, and a neniscus 16 of a concave
surface is fornmed within the ink emtting opening 13 under surface tension
~of the ink 15. Referring to Fig.6A1when the cleaning roll? is noved al ong
the direction of arrow A, as it is passively rotated along the direction
of t ' ) §.1 1 | | Y om one
oi ad Std clB R i R R oo A G et BRSO B
the in emitting openi 13 i ushed out alo th irectio f the arrow
D viTBOHCEHBYORS S %Wno‘@hé’ggss‘? @é‘%eﬁgiﬁefﬁ%?rﬂn ?erf @‘?Sr F%&ﬁﬁéﬁ&ﬁ&%}la n the
cleaning roll 7 is further noved along the direction of arrow A as being
pas sienttly porticat ed tht chepnimg rallr 2 dendmiobe diexod dwawdrd emdnkenaenid is ocat i on
of the ink emtting opening 13, the ink emtting opening 13 is conpletely

st oppadssayaochiReBhithe Qkhnifgdfoll fotn bleBBmisy Bfadhéd a@ioTdonead witknt act ed
W th thgsl kog[%ﬁtti ng surf%lceg?tOG, so that, I?ﬁgcroscopi cally, the surface of

et (PPAGRSHENRS St 58 een one Side-edge and ¢ he opposit6 side edge of
openi ng 13K PRIGTLOT iR slpasis ralhg CoRGIGRT Wi WRARGIcORinG SHBRFSTS
extruded air fromwithin the ink emtting opening 13. Subsequently, the
. ,C‘}l edpifogmed| of fubiber fourthbdikenelastic ahategal. Ehadiis,edthanghothe core material
J of the cleaning roll 7 is metal or hard resin, the peripheral portion thereof on the

outer side of the core material is formed of rubber or the like elastic material.
" However, the cleaning roll 7 may be formed in its entirety of rubber or the like

elastic material.

A floating spring 11 is interposed in a location between the cleaning roll 7
and the head cap 5 where the cleaniﬁg roll is held by the head cap, as shown in

Fig.3. This floating spring 11, operating as a means for biasing the cleaning roll 7

towards the ink emitting surfaces 6 of the print head 4, is, for example, a spring

St

plnate substantially U-shaped when seen in a éide view and which is introduced to a
site below the pin 9 in the vicinity of the holding member 10. The biasing force of
_thé floating spring 11 acts on each of the pins 9 for thrusﬁng the cleaning roll 7
towafds the ink emitting surfacés 6 of the print head 4 with an approximately equal
force. Thus, as the head cap 5 is mounted to the bottom side of the ink czirtridge 3,

- as shown in Fig.2, the cleaning roll 7 is brought into physical contact with the ink




R -- 9 January 2007 20 arrow A, as it is passively rotated
~along the direction of arrow C, so as to open the one sigq 2&5 t he ink
emtting opening 13, with the other side edge thereof renmalning stopped,
as shown in Fig.6C. At this time, mcroscopically, when the portion of the
surface of the cleaning roll 7, slightly intruded into the inside of the
ink emtting opening 13, clears the one side edge of the ink emtting
opening 13, the air hernetically dfclosed within the ink emtting opening
13 is drawn out along - the direction of the arrow E via a gap in the one

si depftffgCdurtRtRs! G lofaRk tiriMOhe AP ANGWG- thEN@itireSlengHe of the HARGSRithAg t he
pressure in the ink emtting opening 13 produced on transition fromthe

state i.h ich thecairi.n.the ink 1 1 ki openi ng, 1 [ S t in a
i o bhanby SR Brth HiRbETotd of M Bhmiag RERREP L dne sl fioREEs B8
(positive p[essure% as shown in Fig.6B to the state in which the air in the
i nk thentleanimg aplnV nand 3be scromewshape qintipacleaning godlir Meagwhilgothe i n
Fig.6C, the ink-in the ink emtting opening 13 is sucked. This produces

t he fledtimg epringdili smafiimitedwonbe Ehbsthﬂﬂialﬂﬁll—shapémﬁldt@ lsﬁra'n'g tandngappeni ng
13 to outside the print head 4 in Fig.2, so that the ink wmthin the ink
em ti [ : I s sucked and renoved positively. In this case, since
t he %Fé;gﬁ?aﬁg&;gﬁlﬁg formed of rubber or the like elastic material is noved

on the Tnkpg bamife 01l % 5 i i GoldHon™By' EbRMCE HheRZT win R Bk
emitting surfaces 6 of the print head 4. Thus, as the head cap 5 is moved in the
direction of arrow A, as shown in Fig.2, the cleaning roll 7 is rotated by being
tightly contacted with the ink emitting surfaces 6 of the print head 4, over the entire
length thereof, with a moderate pressure, to remove the ink affixed to the ink
emitting surfaces 6 by rotational movement of the cleaning roll 7.

The cleaning operation of the ink emitting surfaées 6 of the print head 4 by
cleaning roll 7 is now explained with reference to Figs.6A to 6C. In Figs.6A to 6C,
the ink emitting surfaces 6, ink emitting opening 13 and the cleaning roll 7 are
shown in enlarged cross-sectional views for explanation. First, in Figs.6A to 6C,

" the cleaning roll 7 is passively rotated along the direction of arrow C by contact
- with the ink émitting surfaces 6, as the cleaning roll is moved along the direction of
arrow A along with the head cap 5 shown in Fig.2. It is now assumed that the
cleaning roll 7 travels past the location of the ink emitting openings 13 of a certain

column in a given one of the ink emitting surfaces 6 of the print head 4 shown in

Fig.2.




cl eaned without damagi ng the protective |ayer which covers up a head
.electrode of the ink emtting surfaces 6. 9 January 2007

foregoi ng expl anation, the cleaning roll 7 is passively rggéﬁggyggﬁe

physi cal contact thereof with the ink emtting surfaces 6 of the print head
4. Aternatively, the cleaning roll? may remain fixed due to contact state
thereof with the ink emtting surfaces 6. For exanple, rotation of the
cleaning roll 7 may be prohibited ¥ providing two pins 9 on both ends of
the cleaning roll 7 for extending in the up-and-down direction and by

i ntroduci nBiglé. shwevsphestate ik kehishhhé aldanddd yoll U, Bhvipgdnovediknigoheed in
t he hol di ng nmenber 10. Since the surface of the ink emtting surfaces 6

are | Vi ' r:ol . Ny N o= ' affixed
ot FECARTE o KrblE AR 120 pE By TR oo RionR Y SRELEh Bras 2 and
caked to the.ink emtting surface.my alsq be repoved. The cleaning roll 7
may Bastsacaed shepoaitian of etk prRdtnCoRGNBY 13 %f"épglﬁgn c PALANG i s
rubbed against the ink emtting surfaces 6 of the print head 4. The

br akfimg, mdc barfrem aminkbehambéreidnt ebatggdpndhs img emifting SpeningdSy andd of

the cleaning roll 7 in an opening bored in a elastic nenber interposed

bet wpaherdibens R6 DR ohbeydohithan iesised Wahal enakidithd dpepafy $hown T or

exanple in Fig.3, pressure contacting both end faces of e cl eaning

T R T T

surface of the ink enjtting syrfaces 6 is_scraped by the
. 1s moved along the Uirection 0% arrow A, as it (1:s p%ssweily rotated along the

.

.‘ direction of arrow C, the ink emitting opening 13 is progressively stopped from one
side edge towards the other side edge thereof. In the interim, air within the ink
-emitting opening 13 is pushed out along the direction of the arrow D via a gap on
the other side edge.

Then, referring to Fig.6B, when the cleaning roll 7 is further moved along
the direction of arrow A as being pasSively rotated along the direction of arrow C

- and reaches the location of the ink érn'itting opening 13, the ink emitting opening 13

o is completely stopped. The cleaning roll 7 at this time is thrust against and

| | contacted with the ink emitting surfacés 6, so that, microscopically, the surface of

the cleaning rbll 7 is partially infruded by elasticity into the ink emitting opening 13
between one side edge and the opposite side edge of the ink emitting opening 13 to
stop up the enfrance to the ink emitting opening 13 to hermetically seal the inside

as the cleaning roll has extruded air from within the ink emitting opening 13.

Subsequently, the cleaning roll 7 is further moved along the direction of




rotating cleaning roll 7, not only the liquid ink affixed to t he ink
~emtting surfaces 6 but the ink which has becone SO|IdIf Lﬁﬂf(ﬁﬁked to
“the ink emtting surface may also be renoved w thout danagln e i nk
emtting surfaces 6. 9 January 2007 22 On an ink receiving bottom surface
of the ink reservoir 8 within the inner side of the head cap 5 is laid an
I nk absorbing nmenber 8a, as shown in Figs.3 to 5. This ink absorbing
menber 8a operates as a neans for pmgeventing splashing of the ink
prelimnarily emtted fromthe print head 4. This ink absorbing nenber 8a,

for faa S p t hane or
f oﬁﬁo‘%ﬁy S U S R A v
recei vi ng rface of , the i.nk reservoir 8. e, i nk, absor bi nber. 8a is
ot Qosideeg adBeiuihey ink emifizng oRegEg Hi3 R%’égsthﬁd?th%ﬁlclﬁ etile PG, shaped
cleaning roll 7 in order to provide a clearance space, as shown in Fig.S.
By pemadiningg stoppednks sheoenbindFigetbeAt &hmumms&marbmbmmﬂoe whenithe
possible to prevent the splashing of the ink prelimnarily emtted fromthe

pri [pomgt Zgﬂaéﬁﬁme'ﬁﬁieﬂc@an Ay Ml b7, @ﬁ%ﬁ Py REEOYEH irdthehé fiﬁ51ﬁéQﬁ1thécom ng

acc the ink reservoir 8 by absorbing the emtted ink
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emtting surfaces |nk absor bi ng nepber 8a Whl ch. has beer] in use for
sondheiae amemlbhemrd@s%wmadh@mmmnﬁ pBeIINg L3eitidrawd PHialangat i on

may be di smounted readily fromthe ink reservoir 8 and o
- the direction of the arrow E via a gap in the one side edge of the ink emitting

opening.
That is, due to changes in the pressure in the ink emifting opening 13
| produced on transition from the state in which the air in the ink emitting opening 13
is pushed out in a minor quantity and the ink emitting opening is hermetically
- sealed (positive pressure) as showﬁ in Fig.6B to the state in which the air in the ink
emitting opening 13 is drawn out (negative pressure) as shown in Fig.6C, the ink in
the ink emitting opening 13 is sucked. This produces the force of suction of
drawing the ink left in the ink emitting opening 13 to outside the print head 4 in
- Fig.2, So that the ink within the ink emitting opening 13 is sucked and removed
positively.
In this case, since the cleaning roll 7 formed of rubber or the like élastic
material is moved on the ink emitting surfaces 6, the ink emitting surfaces 6 may be
cleaned without damaging the protective layer which covers up a head electrode of

the ink emitting suifaces 6.




di scarded, then a new substitute ink absorbing nenber 8a may be laid by way

~of cleaning by renoving the prelimnarily emtted ink. | 8 %gple
shown in Figs.3 to 5, the bottom surface of the head cap gjzlslﬁl iItTs entirety

i's the ink reservoir 8. However, the present inventionis not limted to 9
January 2007 23 this and only a portion of the bottom surface of the head
cap may be forned as the ink reservoir 8. For exanple, in Fig.2, the
cleaning roll 7 may be shifted slightly towards the center, and a
partitioning wall nay be provided between the cleaning roll 7 and the

sidewal | @qf fhe . ca d : | g~ QI - W, T hlgyr‘oer

surk r oundegnb@mt E‘E‘%gg‘r“% ?f‘gﬁs’%ﬁ%&mﬁ‘é gz(rf]%aﬂlﬁgryg iﬂdgvxgl ba%s ‘éér%b%tﬁtaau ed as the
in reservoir 8. In such, case, the site for recejvi t he. i nk

pr elphyisieali ¢gntagh thesgot rwith ink, lerifiing i%fat?ﬁéné? rf@fn ﬁ?? ﬂﬁ@tghlfﬁﬁlt Yhead 4
may be restricted to a specified |location of the head cap 5. The

pr el Altenativebyitss cleanidg told 7 miy frenmin figedrduecto ¢diitagt Sspertherpof witthe  pri nt
head 4 is now expl ained. The prelimnary em ssion of the ink is perforned

?g tﬂ%siﬁﬂaérﬁitﬂﬂéts%‘?fajcﬁg d.n Egeekih Ferﬂrbfdtﬂgl 8P e @ﬂea@ﬂngrgﬂ By B prior

Stext printin or image printing, ‘in order to prevent the ink in the ink
e BRI ARG BRoAOEHE (¥ i oo R e B il o 71 B RN vanner
it is increased in viscosity and solidified, such that difficulties are
encdortheruprapd-down diregtioneanchkyi intiodacinguthe Huamins in thesybstaplallyy nary
em ssion of the ink is caused to take place fromthe ink emtting
U-shaped groove formed in the holding member 10. Since the surface of the ink
emitting surfaces 6 are scraped by the moving cleaning roll 7, not only the liquid
ink affixed to the ink emitting surfaces 6 buf the ink which has become solidified
and caked to the ink emitting surface may also be removed.
The ¢leaning roll 7 may also be rotated at a speed restricted by a brakjng
mechanism and is rubbed against the ink emitting surfaces 6 of the print head 4.
The Braking mechanism may be implemented by pressing a pin 9 on each end of
the cleaning roll 7 in an opening bored in a elastic member interposed between the
pin and the holding member 10 holding the pin 9, as shown for example' in Fig.3, or
by pressure contacting both end faces of the cleaning roll 7 with the laterél sides of
 the elastic member, thereby generating a suitable braking power during rotation of
~ the deaning roll 7. Since the surface of the ink emitting surfaces 6 is scraped by the
| rotéﬁng cleaning roll 7, not only the liquid ink affixed to the ink emitting surfaces 6.

~ but the ink which has become solidified and cakéd to the ink emitting surface may

also be removed without damaging the ink emitting surfaces 6.




opéening towards the ink reservoir 8 in the head cap 5 follow ng the

~ cleaning of the ink emtting surfaces 6 by the cleaning 5ﬂud@2
exanple, the ink drops are enitted fromthe ink emtting openi'ng of the
print head 4 at a frequency of the order of 10 kHz, this em ssion of the
I nk dropl ets being repeated several tinmes by way of performng the
prelimnary emssion. 9 January 2007 24 If, in Fig.2, the prelimnary

em ssion of the ink is perfornmed feblowing the cleaning of the ink
emtting surfaces 6 of the respective colors, in order to prevent color

m xi ng cauysed by, cl eanj: t ' Lt Ll Syr : s ti

;:pl ors }/ﬁlhhg{‘r}éklsf&ﬁgl‘)éﬁgéﬁ’?@éﬁ Sg}ﬁaﬂ?éf: t?lgi lskn{aegg[??g? %Q{/%ﬁ 1213%{%0 %fhlave
imng of the preliminary. ink emssion. To this end, the head,cap 5 is

pr owidreaf the head gapAsislaid %@@éﬂ&@ﬁa%mmh% A § F%Fi%ﬁ-%g‘i’ “i nk

em ssion fromink em ssion openings in the pri %t head IB when the$h:aad cap

5 i sThipvak abeddting anémbeh8amwperstehaac heaas fohpreventingisplashing/edrbdi | e, in
Fig.7, the direction of the novenent of the head cap 5 is reversed from

thatj i r%x%ii%iﬁariif chlited’ frbhf ﬂ‘i@gﬁgxt fiRiagdat qgfié Rek tRSofbink Neeibel 8R, _
prel'rmmary emssion is nade u y a position detection sheet 17, provided

br ovPTREGY i ROFRE HaFh BOF I PgRrihe iy Ant o ger o aisiner o 17
position detection sheet 17. This position detection sheef 17 js used for
chedbangdi pokyureapesis lajdsonsubsiantigBynthen satiey S@ﬁ@%@%dilﬁéﬁcslvﬂ%g
- - surface of the ink reservoir 8. The ink absorbing member 8a is not provided below
~ the center large-thickness portion of the crown-shaped cleahing.roll 7 in order to
provide a clearance space, as shown in Fig.5.
By providing the ink absorbing member 8a as described above, it is
" possible to prevent the splashing of the ink breliminarily emitted from the print
: head 4 shown in Fig.2, as well as to prevent the ink from becﬁming acéumulated in
the ink reservoir 8 by absorbing the emitted ink. Consequently, the ink

preliminarily emitted may be prevented from splashing from the ink reservoir 8 to

become re~deposited on the ink emitting surfaces 6. The ink absorbing member 8a

QU

which has be}en in use for some time and which has absorbed the preliminarily
‘emitted ink duration may be .dismounted readily from the ink reservoir 8 and
_disc.arded, then a new substitute ink absorbing member 8a may be laid by way of
cleaﬁing by removing the preliminarily emitted ink.

In the example shown in Figs.3 to 5, the bottom surface of the head cap 5 in

its entirety is the ink reservoir 8. However, the present invention is not limited to




the ink emtting surfaces 6 of the respective colors of the print head 4
~when the head cap is noved along the direction of the ar?ﬁ%ﬁ%‘ryﬁﬁf’i
exanple, a light/dark pattern is formed in keeping with e arraying pitch
of the ink emtting surfaces 6 of, for exanple, Y, M Cand K; with the
array of the pattern being reversed in the direction thereof fromthe
sequence of the respective colors Y, M C and K of the ink emtting
surfaces 6. Mdreover, in the initi @3 state of novenent of the head cap 5, -
------------------ 9 January 2007 25 the array of the pattern of the

boéiﬂﬁ@&&%@ﬁéi@g&@ﬁ%ﬁtmmum GLued FREYRA capthd) bYToheline e ect f on

of arrow A oto-electrical swtch 18 detects the |ight/dark pattern

of t.h 0Siti.o etectiqn sheet 51 ved al with the. . 5, and
s akeRRRNI - FRB el B PR 20 e TREERE Y Mayob SRiREFSHERR g
'di ode (LED), and a light receiving _detecting unit 18b forpmed by a
phottowiasds thevcehterhand agpartitigaing wel oy be guovidgdtbasween dhe dleaningi ng
detecting unit 18b being unified together. The light/dark pattern of the

POSifolioN atldtthe sldwwaAhepthelifeadr agus eswardngescleanihif eoll & veidh anbamberh
respect to the wavelength of the light radiated fromthe |ight radiating

uni t it At | : [/ t | ot 1y eds Jan hiive to
t he ave ne%@gt Eyoﬁfﬂ%t z{el'ﬂp{e:)]p Pgﬁ‘gdéy F‘?gh‘?‘% %ﬁaﬁﬁg g’%ngl%&glg rldﬁ?;{dﬁ%?tﬁ?}ﬁ ?kvvhen t he
head cap 5 i,s.nmoved along the directian f.arrow.A.in.Fiqg.7 e position
det dEBFIRS heé‘? Sﬂ?ﬁl (A8 '%QOPIY%quh‘@CPbVBg tgﬁr‘%&dge puingrily %‘@éﬁe‘igﬁ’[g travel s
past the front side of the photo-electrical switch 18, the )

the ink emitting opening in the print head 4 may be restricted to a specified location

)

of the head cap 5.

The preliminary emission of the ink from the ink emitting opening in the
print head 4 is now explained. The preliminary emission of the ink is performed by
discharging the ink in the ink emitting opening by e.g. suction prior to text pfinting
or image printing, in order to prevent the ink in the ink emitting opening from
becoming vaporized and dried. It is noted that, if the ink in the ink emitting opening
is vaporized and dried in this manner, it is increased in viscosity and solidified,
such that difficulties are encountered in emitting the ink in the usual manner. _This
preliminary emission of the ink is caused to take place from the ink emitting
opening towérds the ink reservoir 8 in the head cap 5 following the cleaning of the

‘ink emitting surfaces 6 by the cleaning roll 7. For example, the ink drops are
eﬁiﬁed from the ink emitting opening of the print head 4 at a frequency of the
~ order of 10 kHz, this emission of the ink droplets being repeated several times by

way of performing the preliminary emission.




light/dark pattern of the position detection sheet 17 is detected to check
_into the positions of correspondence with the ink emtti gaﬁ&%ﬁ s 6 of
Y, M Cand K In this manner, the position of the cleaning r , hoved
along with the head cap 5, may be known, and the timng control is
performed in such a manner that the prelimnary ink em ssion through the
I nk em ssion openings is sequentially carried out directly after the
cleaning of the ink emtting surfagés 6 of the respective colors by the
cleaning roll 7. At this tine, the prelimnarily emtted ink is positively

recei ved wt;hi ' : hfyi & i ' 8B are
schenmat i C\F\fiilgvg é%ﬁh?ﬂfﬁ%ﬁ?@%ﬁ?ﬁ%ﬁl&é}%@ﬂf?@gﬁ %hggf@&? f]rgl@dclfflo ggﬂ?ﬁgg@rﬂgl | 7. In
this, nodifi ion, the.cleanin old.7 is run in,rotation_i orward
i CAeane i thi T sbPBie §oal BRtms oS e SuRR, Shitlet P bi¥ienk e o
Fig.2, an output shaft of a notor, not shown, provided within the main body
uni tcoddr miimgpeaused byxleaningdhelink enttingswifaces Gpf therespeaivegoioss | 7, via
a gearing of an optional reduction ratio, for positively rotationally

dri Wit thé eole) Glamning rolll 7, if is Redesatyntd @@tﬁb]gh&%inﬁrt%oﬁ kleapiglgninaly ? i s 'run
in rotation by the notor in the sane direction as the novenent direction
al O{ig te%sgiohection of arrow Ain Fig.7 of the head cap-5, at an rpm such
tha ¥he-per|bheral speed vz of the cleaning roll 7 is higher than the
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surfaces 6 of the print head 4 and the outer periphery of the cleaning
1ol Itirfing ofthelyyrepiosinatyviskyemission from ink emission openings in the print head
o 4 when the head cap 5 is moved relative to the print head 4, as shown in Fig.7.
Meanwhile, in Fig.7, the direction of the movement of the head cap 5 is reversed

from that in Fig.2.
In Fig.7, the means for detecting the timing of the preliminary emission is
| made up by a position detection sheet 17, pfovided to the lower surface of the head
cap 5, and a photo-electrical switch 18 provided within the main body unit of the
printer 2 for facing this position detection sheet 17. This position detection sheet
17 is used for checking into the positions of correspondence of the head cap 5 to
~ the ink emitting surfaces 6 of the respective colors of the print head 4 when the
head cap 1s ﬁloved along the direction of the arrow A. For example, a light/dark
pattern is formed in keeping with the arraying pitch of the ink emitting surfaces 6
of, for example, Y, M, C and K; with the array of the pattern being reversed in the

~direction thereof from the sequence of the respective colors Y, M, C and K of the

ink emitting surfaces 6. Moreover, in the initial state of movement of the head cap 5,




cleaning the ink emtting surfaces 6. In the case where the notor is run in

~rotation wth an rpmsuch that the novenent speed vl of Lﬂgf p 5is

llarger than the rpmof the peripheral speed v2 of the clean

there again results the scrubbing due to the difference in the speed
between the ink emtting surfaces 6 of the print head 4 and the outer
periphery of the cleaning roll 7, thereby positively cleaning the ink
emtting surfaces 6. Alternatively,25as shown in Fig.8B, the cleaning roll 7
may be run in rotation in a reverse direction to the direction of novenent
alo ! : [ whede

resu J‘:nt[rﬁgscru Egﬁgﬂgﬁg'?%Ppésu ?&nggg gﬁ%? gnégggﬁﬁggaﬁggb 27
novenent{ directj.on petween the ink emtting surfaces 6 of the print head 4
and 1VQ%R§@345 PWifhe cleaning roll 7, thereby positively

cl eaning the ink en1tt|ng surfaces 6. Thus, in the cases_shown in Figs.8A
and 813, tTke phkteealectriical wvitdhnd8gletectsithe high/dark pader af Bieepesiifhed by
new zones of the outer peripheral surface of the cleaning roll 7,

Y es&&b@ﬁoﬂ%ﬁeéﬂ‘ 12! nRRRldhglonBU&ithotheokédd vap rtaid enneldet iye byl adighty  rol |
. FIg.91s bl ock di agram for |Ilustrat|ng the structure and the

operat n_of d %Bé rm ng
app %EEII glr%?&gﬁlgh gvﬁsf gﬂtgnﬁﬂn{ cri Lﬁb biove ?gpgf&;%ﬁ:‘{lﬁl devi ce
unit 40 controls the drjyving. of s for thechead cap 5,
havi defeeting ansabithipriesgd by aﬂﬁlﬁ@@mﬁ%?"éﬁh&%% EFH}% ’E“irlgg % ssi on
fromthe ink emtting openings in the print head 4, and

light receiving detectmg unit 18b being unified together. The light/dark pattern of

the position detect’ion sheet 17 produces changes in the reflectance with respect to
 the wavelength of the light radiated from the light radiating unit 18a, with the light
receiving detecting unit 18b being sensitive to the wavelength of the reflected Iigflt.
In the above structure, if, when the head cap 5 is moved along the direction
of arrow A in Fig.7, the position detection sheet 17 provided to the lower surface of
the head cap 5 travels past the front side of the photo-electrical switch 18, the
llight/dark pattern of the position detection sheet 17 is detected to check into the
positions of corresponde.nce with the ink emitting surfaces 6 of Y, M, C and K. In
this manner, the position of the cleaning roll 7, mov.ed along with the head cap 5,
may be kno;;vn, and the timing control is performed in such a manner that the
' preiiminary ink emission through the ink emission openings is sequentially carried
out di:rectly after the cleaning of the ink emitting surfaces 6 of the respective colors
by the cleaning roll 7. At this time, the preliminarily emitted ink is positively

-received within the ink reservoir 8




i ncludes a controller 41, a mechanical driving unit 42 and a head driving
unit 43. The controller 41 fornms driving control neans fo§J fﬁdﬂ ng the
“driving of a cap. opening/closing notor 46, adapted for openlné/c osing the
head cap 5, and em ssion control neans for controlling the ink em ssion
operation fromthe ink emtting openings. The controller 41 includes, in
the inside thereof, a ROM 44 for storage therein of a variety of the
“information or control prograns, apd a CPU 45 for sending out a variety of
control commands, based on the control programread out fromthe ROM 44,

and i s desi: I ' 36 [V ' head
driving uiﬁggggjEﬁ%ﬁgﬂ%&?Pfﬁﬁgagggﬁgﬁhggkéﬁgggggg%gp?bdﬁﬁgﬂggﬂ?Fgﬁ?er 41

i ncl ydes a detectiop, nmeans.for detecting. e.g.,the 9 January. 2007 .. 28

i nf slearipgrodh 7 &t@ tﬁkﬁom??hﬁ@ati% @ﬁ\ @lpeﬂmgagqﬂ ti Fel4h &lnff’%%k‘b&‘?i ve ink
emtting openings, image signals or the colors of the emtted inks, which

i nf dommtidifestionont i neverse by priotaticaandtiviag aniti Hhgt 1% kg udi ng a
signal indicating the color of a pixel associated with each ink emtting

OpentiBg A ﬁﬁ@ﬂ@hhéf’ﬂ A aahbh, h@@siﬁf@ﬂ%ﬁrm@(ﬂed hetheaidhé ashih Modgrumt ef gnal for

sel écfiig the*ink enmtting openings. Based on the above information, the
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driving electro-thermal transducing nmeans 48 to 51 for respective colors
of the i nk&eferring to Fig.8A, the cleaning roll 7 is run in rotation by the motor in the

“same direction as the movement direction along the direction of arrow A in Figl.7 of
the head cap 5, at an rpm such that the peripheral speed v; of the cleaning roll 7 is
Higher than the movement speed v; of the head cap 5. In this case, there results the
scrubbing due to the difference in the speed between the ink emitting surfaces 6 of
the print head 4 and the outer periphery of the cleaning roll 7, thereby positively
cleaning the ink emitting surfaces 6. In the case where the motor is run in rotation

| with an rpm such that the movement speed §1 of the head cap 5 is larger than the
rpm of the peripheral ‘speed v, of the cleaning roll 7, there again results the
scrubbing due to the difference in the épeed between the ink emitting surfaces 6 of
the print head 4 and the outer periphery of the cleaning roll 7, thereby positively
cleaning the ink emitting surfaces 0.

Alternatively, as shown in Fig.8B, the cleaning roll 7 may be run in rotation
in a reverse direction to the direction of movement along arrow A of the head cap 5

shown in Fig.7. In this case, there results the scrubbing due to the difference in the




charged in the respective ink tanks for controlling the ink em ssion. The

em ssion controlling neans sends signals corresponding t |ts of
" decision by the detection neans to the head driving uni tgi%ﬁ\?\ﬂir%@qw 1 be

expl ai ned subsequently. The nechanical driving unit 42 actuates a cap
openi ng/ cl osing notor 46 for opening/closing the head cap 5 and a paper
sheet delivery/discharge notor 47 for delivery and di scharge of a paper
sheet as a recording nedium The cgp opening/closing notor 46 operates as
a novenent neans for causing relative novenent of the outer peripheral

sur Bﬁnﬁ@t&@%{lﬁ@ﬁg}&h(ﬁ?ﬂé eﬁ%leﬁpg;éq%%ﬂﬁlﬁ%i(s;?fga@é’g 6 Orie R?Hftfléﬁﬂ%rﬁ%&ihé he print

hea WO are physi ca w th each ot her. head
driving unit, 43 actuates a deyjgce unit adapted for emtting the ink from
t he QUK Bﬁmpmrago%%@rﬁlﬁg@ngoqoxffeﬁ, therete ppﬁl&l\@fb{ Pfqaﬁgl% the AP ERBHHE | ne
print 9 January 2007 29 head 4, and sends driving signals to an

el egurfacth ér ffhhs inathe dasesghownnn Rigs.8 Ayand 8B, 48 mdnewiiding surfacesfal
transduci ng neans for magenta 49, an electro-thermal transducing neans for
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by, anple, a heating résistor. The control device unit 40,
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i mage formng fromoutside, and is supplied with a detection signal from

t heTpHof.o- el ectrical switch 18 of Fig.7 indicating the positions of
registration with the ink emtting surfaces 6 of the respective colors to
~send dri viRig.9 is a block diagram for illustrating the structure and the operation of a

’ control device unit 40 for controlling the image forming apparatus designed and
constmcted as described above. This control device unit 40 controls the driving of
“the movement means for the head cap 5, having the cleaning roll 7 housed therein,
or controls the ink emission from the ink emitting openings in the print head 4, and
includes a controller 41, a mechanical driving unit 42 and a head driving unit 43.
The controller 41 forms driviﬁg control means for controlling the driving of
a cap opening/closing motor 46, adapted for opening/closing the head cap 5, and
emission control means for controlling the ink emission operation from the ink
éhﬁtﬁng openings. The controller 41 includes, in the inside thereof, a ROM 44 for
storage therein of a variety of the information or control programs, and a CPU 45
for sending out a variety of control commands, based on the control program read
out from the ROM 44, and is designed to control the mechanical driving unit 42

and the head driving unit 43, which will be explained subsequently.

‘The controller 41 includes a detection means for detecting e.g. the




signals to the nmechanical driving unit 42 and to the head driving unit 43
~to permit the cleaning roll 7 to cause prelimnary em ssbgﬂmgé,édb% I nks in
" the sequence of yellow, magenta, cyan and bl ack, into the head Cap 5
sequentially beginning from the colum of the ink emtting openings in the
ink emtting surfaces 6 first traversed by the cleaning roll 7. Fig.10 is
a flowhart showi ng the control nethod for controlling the above-described
i mage form ng apparatus, and mainl ygshows the control for the operations
of prelimnary ink emssion fromthe ink emtting openings in the print

hea ! I | At al i f | ' 3 he CPU
5. nfors B Wi o S R S B e R e ol T er
41 shown in , Fig.o9. en the job sh in.Fig.10 is . started and, when the
pri rﬂpeélilwﬁallr@agﬁaﬁg&\é\t} ebdge %ﬁoqsnef\gﬁﬂ‘r ie%‘tt?aemg?sar"i’hl ﬁ lﬂ‘ﬁ%"%%bqlbﬁ on of
formng an image is supplied to the controller 41 shown in Fig.9, the
contgonithieed4h a prist siged 2asimdge signehincduding a sigggbindicafing theccalpe head
driving unit 43 for driving the electro-thermal transducing neans 48 to 51

- of tdye; ppePasidifeq QVith Bac Mk BRAiMY bydiifg Ui bignAB indiogsn g iechmonat

signals"to the electro-thermal transducing neans 48 to 51 of the respective
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and hence may be omtted. ., ) .. .
above information, the detection means verifies the amount of preliminary ink

emission from each ink emitting opéning, as well as the color of the preliminarily
emitted ink, that is, the particular ink emitting openings used for the preliminary
ink emission. The controller 41 includes emissi_on controlling means for driving.
electro-thermal transducing means 48 to 51 for respective colors of the inks
charged in the respective ink tanks for controlling the ink emission. The emission
controlling means sends signals corresponding to the results of decision by the
detection means to the head driving ﬁnit 43 which will be explained subsequently.
The mechanical driving unit 42 actuates a cap 0pening/ciosing motor 46 for |
opening/closing the head cap 5 and a paper sheet delivery/discharge motor 47 for
delivery and discharge of a paper .sheet as a recording medium. The cap
~ opening/closing motor 46 opefates as a movement means fdr causing relative
movement of the outer peripheral surface of the cleaning roll 7 and the ink emitting
surfaces 6 of the print head 4 as the two are physically contacted with each other.
The head driving unit 43 actuates a device unit adapted for emitting the ink

from the ink emitting openings formed in the ink emitting surfaces 6 of the print




It should be noted that the prelimnary ink em ssion plays a crucial role
in. preventing the ink in the ink emtting openings fron1$§§ﬁghpgxhhickened
“and solidified to a high viscosity, as described above. at 1’s, 1'f the
ink is accunulated w thin the ink emtting openings and solidified to a

hi gh viscosity, the ink cannot be emtted snoothly during printing. In

~case the ink is accunulated and solidified in this manner to an extrene

degree, the result is ink clogginga9Thus, the cleaning of the inside of
the ink emtting openings by the prelimnary ink em ssion perforns the

e ink e tti ings by Tl ! e ssio the
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t ' it 40, sh in Fig.9, th i nt . Si |, .indj ' h
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subsequently the ink is prelimnarily emtted fromthe ink emtting
openglegiso-theirhal tramgchicing mheansefoedtyan Hbhndidn eldcirokhefmal gansdungi ty,
left in the vicinity of the ink 9 January 2007 31 emtting openings, used
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emtting openings. T I on represents the operation of
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to permt subsequent snooth ink em ssion through the ink emttin
opentonigol insuchiamannaiethat thpconfrpliergtietakes an #a¢ RYNLHENAL TERCSERBHE | s, the
operation of emtting the ink, may be perfornmed efficiently.
the operation for image forming from outside, and is supplied with a detection
signal from the photo-electrical switch 18 of Fig.7 indicating the positions of
registration with the ink emitting surfaces 6 of the respective colors to send driving
- signals to the mechanical driving unit 42 and to the head driving unit 43 to permit
'.the cleaning roll 7 to cause preliminary emission of the inks in the sequence of
yellow, magenta, cyan and black, into the head cap 5 sequentially beginning from
the column of the ink emitting openings in the ink emitting surfaces 6 ﬁrst.
traversed by the cleaning roll 7.
Fig.10 is a flowchart showing the control method for controlling the
aboveﬂescribed image forming apparatus, and mainly shows the control for the
- operations of preliminary ink emission from the ink emitting openings in the print
head 4. Meanwhile, this control is performed by instructions from the CPU 45,
based on a control program stored in the ROM 44 within the controiler 41 shown in
~ Figo.

When the job shown in Fig.10 is started and, when the print signal




After the prelimnary ink em ssion of step S2, shown in Fig.10, the

_'pr!nt!ng operation, that is, the operation of ink enissigg t he ink
“emitting openings, is perforned in a step S3. Then, proces@%%é?#ggnsfers
to a step S4. Until the photo-electrical switch 18 shown in Fig.9 detects
a print operation end signal, the "NO' branch of the step S4 is followed,
such that the respective ink emtting openings continue to performthe ink
em tting operation, based on the psgnt signal. Wen the photo-electrical
switch 18 shown in Fig.9 detects a signal indicating the end of the print

opet ati o the "YES' branch .t he 1S, tol d =ty tiha si gnal
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o the controller 41. In a step S5 shown.in Fig. 1Q, the amount of the
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the print signal is controlled, by a mneans provided in the controller 41

f or tagberbidiiah® tHecheubdrivingfurihé3 foedrivimathe eleotrodhessalomansshucing a means
for deciding on the ink emtting openings used for 9 January 2007 32
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itggi ne1ss 1ovbe pre’im narily c.a_m are se ected, and the signals
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prelimnary ink emtting operations. The job is_finished when th
gnglgg?_Im othe hprefinainary nkky ¢mitiegi wemt,w@howﬁanwlﬁes; ébe sstep cone to
preliminarily emits the ink prior to start of the print operation and hence may be
omitted. |

It should be noted that the preliminary ink emission plays a crucial role in
preventing the ink in the ink emitting openings from becoming ﬂliékened and
solidified to a high viscosity, as described above. That is, if the ink is accumulated
within the ink emitting openings and solidiﬁed to a high viscosity, the ink cannot be
‘emitted smoothly during printing. In case the ink is accumulated and solidified in
this manner to an extreme degree, the result is ink clogging. Thus, the cleaning of
the inside of the ink emitting openings by the preliminary ink emission performs
the role of cleaning the ink emitting openings and the vicinity thereof by the
cleaning roll 7 shown in Fig.6 and preventing the ink clogging.

In the control device unit 40, shown in Fig.9, the print signal, indicating the
start‘ of the image forming Operation, is supplied to the controller 41, and

subsequently the ink is preliminarily emitted from the ink emitting openings, such

. that the thickened or solidified ink of high viscosity, left in the vicinity of the ink




In the foregoing explanation, it has been presupposed that the print signal
is detected by the controller 41. The present invention b§%ﬂgk%imﬂnted to
this enbodinent and the print signal may al so be detected ea
~driving unit 43. In this case, the head driving unit 43 is prOV|ded with a
means for calculating the anount of the prelimnary ink em ssion by the
print signal or a means for deciding on the particular ink enmtting
openings for prelimnary ink em ss3@dn by the print signal. These neans
control the amount of the prelinmnary ink emssion for the respective ink

£ oy et ngléﬁ ,B¥ed Bﬁupﬁierqtasﬁmhmﬁg diRkftdn, tlbwwh offftd bRele OpeNi ngs

ary 1 nk em ssion the print signal, to send signals
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the so selected ink emtting. openings. The print S|dqnal may. he provi ded
wi t Ieleaning dhe ik emiftng opeingsimpreveptingehe anls thickewed onsolidikieddpgisi on or
the ink colors. In this case, a signal indicating the pixel color

ass@dpht edcodityh fidra fillingrap thednkpemingg, opesingdado ipetiniatabgqubst 9
January 2007 33 ampunts of the ink em ssion or a si gnal for sel ecting the
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After the preliminary ink emission of step S2, shown in Fig.llO, the printing
operation, -that is, the operation of ink emission through the ink emitting openings,
' i.s performed in a step S3. Then, processing transfers to a step S4. Until the
photo-electrical switch 18 shown in Fig.9 detects a print operation end signal, the
“NQO” branch of the step S4 is followed, such that the respective ink emitting
openings continue to perform the ink emitting operation, based on the print signal,
When the photo-electrical switch 18 shown in Fig.9 detects a signal indicating the
end of the print operation, the “YES” branch of the step S4 is followed, such that a
| signal indicating the end of printing is‘ sent from the photo-electrical switch 18 to
_thegonnoﬂef41. |
In a step S5 shown in Fig.10, the amount of the preliminary ink emission
through the respective ink emitting openings by the print signal is controlled, by a
means provided in the controller 41 for calculating the amount of thg_ preliminary

ink emission, or by a means for deciding on the ink emitting openings used for




In the foregoing explanation, the print signal in the step S5 of Fig.10 is
.output just before the prelimnary ink em ssion. The presgﬁ&nkgy '7ion S
not limted to this and the amount of the prelimnary in st on through
the ink emtting openings to be started next may be control |l ed based on
~‘the ambunt of the ink emtted during the past printing operation. Wth
this type of the image form ng apparatus and the controlling nmethod -
therefor, in which the total anount3® of emi ssion of the inks of the
respective colors through the ink emtting openings during the past

seveg@hmﬁhw iﬁﬂtﬁ%é%n.i eﬁm’tf\ﬁé},ﬁgﬁlg Rk .%gliéi;t"cgiﬁg P@gﬁniqngﬁ,aﬁ!ﬁ' WhichaRe gk iglet ect ed,

t he *anpunt's “o e prelimnar e Ink emtting openings
of the respective colors, cal cul ated ed.on.the.total amunts, of .em ssion
of 1A Rl ignarly Sudls, ard sttt andrihg S dfakrhdl R AR br i <
indicating the so .determned amounts of the prelimnary ink em ssion from
t he prekinaimaryt enyssiopedfithggespective inks pee sentetocBiedossalegteddnk eamdng t ed to
the em ssion control neans provided to the controller 41 or to the head
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prelimnary em ssion through the ink emtting openings of the respective
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em ssion through the ink emtting openings of the respective colors are

t r arft3hi 49188 1@ AGHPShe head driving unit 43 to the el ectro-ther nal '
transduci ng neans.48 to 51 of the respective colors such that prelimnary
-ink em ssilarthe fovegaing @xplanationpitdiastiesarpyresupposed that the print signal is

detected by the controller 41. The present invention is not limited to this
embodiment and the print signal may also be detected by the head driving unit 43.
In this case, the head driving unit 43 is provided with a means for calculating the
amount of the preliminary ink emission by the print signal or a means for deciding
on the particular ink emitting openings for preliminary ink emission by the print
signal. These means control the ambunt of the preliminary ink emission for the
respective ink emitting openings by the print signal, or select the ink emitting
openings for the preliminary ink emission by the print signal, to send signals
indicating the amounts of the prelimiﬁary emission of the respective inks to the
“selected ink emitting openings té permit the ink to be emitted to the so selected ink
em.itting openings.
The print signal may bé provided with an identifier for discriminating the
amounts of the ink emission or the ink éolors. In this case, a signal indicating the

pixel color associated with the ink emitting openings, a signal indicating the




amounts of em ssion which are based on the total anpbunts of several | atest
~past em ssions of the inks of the respective colors throyggﬁ de?k
emtting openings. In the step S5 shown in Fig.10, the signal for
prelimnary em ssion, output fromthe CPU 45, operating as the em ssion
controlling nmeans in the controller 41 shown in Fig.9, may be set in
relation to the tine elapsed as fromthe tinme of the l|ast emssion. In
this case, a tine signal detection38eans, provided to the controller 41,
detects a signal portion in the inmage signal, input last tine, which signal

Por LA RGunts T AR Bk EMsidd Br & sihal sop ﬁé@ﬁhfﬁhé [tk ehRGing 6péniAPs 3€s sent

to the electro-thermal transduCing neans 48 to 51 of thé respective colors

by which the ink was emtted Jlast time.,The ti ign . ' nmeans
ot SorEnRdS e BB SlinaoTh bR IpanofE: o b oF HE UreBBLBEDL M Tt o

t hrough the resgective ink emtting openings for_ printing, and cal cul ates
t he emission miast eaceontslledeby tthe nrinfesignak mrsticomkagiiting OpeHPBHHEOX i me. The
time signal detection nmeans then sets a |longer prelimnary emssion tine
or PreHngdasrainkmisionr slaynbe aclediek bynitss print fsignalhén ithi seep S5 of
openings with a larger difrerence fromthe current tinme. The |onger the
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the prelimnary ink em ssion during the operation of the prelimnary

- eni syitput just batorstthp psgimmary gnlg;@nnggione'[‘he present invention is not limited

to this and the amount of the preliminary ink emission through the ink emitting
openings to be started next may be controlled based on the amount of the ink |
~emitted during the past printing operation. With this type of the image forming
apparatus and the controlling method therefor, in which the total amouﬁts of
emission of the inks of the respective colors through the ink emitting openings
during the past several printing or ink emitting operations, for example, can be
detected, the amounts of the preliminary ink emission from the ink emitting
openings of the respective colors, calculated based on the total amounts of emission

- of the inks of the respective colors, méy be determined, and the signals indicating
the so deternﬁned amounts of the preliminary ink emission from the ink emitting
openings of the respective colors may be transmitted to the emission control means
provided to thg controller 41 or to the head driving unit 43 shown in Fig.9. The

 signals indicating the amounts of the preliminary emission through the ink emifting

openings of the respective colors, sent to the controller 41, are sent to the head




determ ned by the nunber of electrical pulses supplied to the
~electro-thermal transducing neans in the ink tank chargegjﬁﬁ&$&§&ﬁ.ink
These el ectrical pulses are generated by the el ectrical pul'se-generating
means provided in the controller 41 shown for exanple in Fig.9 and are
sent to the head driving unit 43 and thence to the el ectro-thermnal
transduci ng neans, 48 to 51 of the respective colors for em ssion of the
respective color inks. The electri@d pulse generating neans nay not only
be used for prelimnary em ssion of the respective color inks but nay be

the $alh. ﬁnfth@i.e’f fsggxgcflh iﬂﬂi&ﬁn%fﬂger ahiatBa e ﬁi%ﬁn{iﬁér_)ﬂ Bfhi@@sSi on

during I'nti ng. I m nat es necessity fo rovidi'ng two

el ectrical pulse generatin me nanel.y the electrical. S erating
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prelimnary ink em ssion, thus achieving a higher space efficiency of an
i nt clyeat ediving awiit 43nta theieleciverihenmalt ransdusmngsnemesvd i t0 Bilgofidhe t he i nk
jet head 1, shown in Fig.1, nmay emt the inks of respective colors,
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of the ink emtting surfaces, while the em ssion control neans may control
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i nks romthe I'n I'Ng openi ngs. ol ng, nount s of
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exhibits good drying properties or poor drying properties, such that the
‘thi ckened Jor theaitepl SHi shwm fin diig. 10, the signal for preliminary emission, output
. from the CPU 45, operating as the emission controlling means in the controller 41
-shown in Fig.9, may be set in relation to the time elapsed as from the time of the
last emission. In this case, a time signal detection means, provided to the controller
41, detects a signal portion in the image signal, input last time, which signgl portion
indicates the time of transmission of the electrical pulses sent to the electro-thermal
transducing means 48 to 51 of the respective colors by which the ink was emitted
last time. The time signal detection means detects the time closest to the current
timé when the inks were emitted through the respective ink emitting openings for
printing, and calculates the time diffefence between the time of emission and the
current time; The time signai detection means then sets a longer preliminary
emission time or a larger amount of preliminary ink emission for the ink emitting
. openings with a larger difference from the current time. The longer the time the ink

emitting opening has not been used recently, the more likely is the ink thickened or

solidified to a high viscosity left therein. This thickened or solidified ink can be




be bl own off by efficient prelimnary ink emssion. In particular, the .
anounts of the prelimnary ink emssion at this time are gpLeleraffy set so
that the black ink may be prelimnarily emtted in a Iarger gquantity than
the other inks. The reason is that the black ink has such properties that
the quantity of the dyestuff material added is |arger, the nol ecul ar

wei ght of the dyestuff is higher and the viscosity is higher than those of
the other color inks, that s, theasinks of yellow, nmagenta or cyan, and
hence the quantity of the prelimnary ink em ssion through the black ink

emt for prelimnary em ssion the

bl ac ]ib%&lﬁq?t@%Sefﬁgngefb?eleﬁﬁlg%grlgg%rﬁlﬁ flonger the prelim nary I nk

em ssion tj durati on, is t ti.ty of the nary i nk
em ssi on. Ql‘@%&ﬁ&oqﬁdﬁjtﬁﬁgam(@l@dﬁc}ﬁe%ﬁgﬁ XVe’i“lko‘WnS an r cyan,

there is a d| fference in the drying performance, depen}cezlugaig0 on the cont ent

‘as vihkl operation ofothec grelimisdryhentgsioheimytbet step, SSudth anagfhe ci ent
prelimnary ink em ssion operation may be achieved as to the quantity or
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I nto account. The image form ng appar at us of the present invention may be
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be provided with the nechanical driving unit 42 (see Fi
shown for example in Fig.9 and are sent to the head driving unit 4% and thence to
the electro-thermal transducing means 48 to 51 of the respective colors for
emission of the respective color inks. The electrical pulse generating means may
not only be used for preliminary emission of the respective color inks but may be
the same as the electrical pulse generating means used for ink emission during
- printing. This eliminates the.necessity for providing two electrical pulse generating
means, namely the electrical pulse gerterating means for printing and the electrical
pulse generating means for preliminary ink emission, thus achieving a higher space
efficiency of an integrated circuit unit.
Moreover, in the step S5 shown ‘in Fig.10, the ink jet head 1, shown in Fig.1,
may emit the- inks of respective colors, including yellow, magenta, cyan and black,
frorrt the ink emitting openings af the ink emitting surfaces, while the emission
control means may control the amounts of the preliminary ink emission depending

“on the colors of the inks emitted from the ink emitting openings. By so doing, the

amounts of the preliminary ink emission or the time duration of the preliminary ink




as novement neans for causing relative novenent between the cleaning roll 7

~and the print head 4. By so doing, the cleaning roll 7 mﬁﬁg%é ed
within the head cap 5, while. the ink emtting surfacesn%¥ t pr?nt head

4 may be protected by the head cap and the relative novenent between the
cleaning roll 7 and the ink emtting surfaces may be achi eved by the

openi ng novenent of the head cap 5. The thickened ink in the ink emtting
openi ngs may be sucked and renoved3py elastic deformation of the cleaning
roll 7 during this novenent. At this tine, the cleaning of the ink emtting

gfg;éﬁgkﬁg% IIH}}E tel %Fﬂeagdégéﬂdiﬁgtbﬁ RS tHed 1916 CaMhibRE Og(ﬁ)cprd@fﬂge[( the

em ssion. Tn particular, 1f the cleaning of the in
em tti ng openi ngs .the cleaning roll 7. i e-set to,.qecur . directly
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vicinity of the ink emtting openings as a result of the prelimnary

en deidowmgiithy effmentqurehpiniry inkeamissipmol | 7 so that the ink emitting
surfaces 6 can be cleaned efficiently. If the cleaning of the ink emtting

openi ngs gy ﬁa?ﬁcﬁﬂaﬁaﬂ‘ﬂe“ﬂnbﬁhis df itfe pRilBnERby tink @@siysionustt thietiate atde
-operation of the prelimnary ink emssion, the thickened or solidified ink
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to the controller 41, an em ssion controlling. neans, 9 January 2007 38
 quantity of the dyestuff material added is larger, the molecular weight of the
dyes;tuff is higher and the viscosity is higher than those of the other colpr inks, that
. is, the inks of yellow, magenta or cyan, and hence the quantity of the preliminary
ink emission through the black ink emitting openings must be larger and the time
for preliminary emission the black ink must be longer. Of course, the longer the
preliminary ink emission time dufation, the larger is the quantity of the preliminary
ink emission. On the other hand, in the color inks of yellow, magenta or cyan, there
is a difference in the drying performance, depending on the content as well as the
molecular weight of the dyestuff, such fhat an efficient preliminary ink emission
operation may be achieved as to the Quantity or the time of the preliminary ink
emission, by faking the drying performance into account.
The image forming apparatus of thé preseﬁt invention may be provided
- with a head cap 5, having housed therein the cleaning roll 7 of an elastic material of

a columnar shape as shown in Fig.2 and adapted for protecting the ink emitting

surfaces 6 of the print head 4. The image forming apparatus of the present




provided in the controller 41, may control the quantity or tine of the
~prelimnary ink emssion, or select the ink emtting opegi&g&Hy%q?fwhich to
emt the inks, as the <cleaning tine by the cleaning roll { an e tinme
the ink emtting openings emtted the ink last tine or in the past, in the
sent signal, are taken into account. For exanple, if, in the step S5, the
time of cleaning by the cleaning roll 7 in the past not just before the.
operation of the prelimnary ink emjssion is close to the current tine,
the quantity of the prelimnary ink em ssion nmay be decreased, or the tine

he. y of the prelim nary i e decreased, or the t
R S R R e S T A S A

cl eani ng operation t he .cl eaping roll 7 t he operati on_ of

ot o R P iR dhr Aoy SE FE R AR verEbr beREe T Bk eRaR ol and
emtting surfaces 6 of the print head 4. However, if there is no f(iar of
col dhe primti headby. Byese idoamg,nifper deaningcodt donay bei housadewithin dae headg
surfaces 6, the prelimnary ink em ssion may be carried out before

cl eaiipng, @hileh®elink @fittihinarfazes fodaRe pRidyhdatiet ehpabe pgoteetdd By the this
case, 'it is unnecessary to control the'timng of the prelimnary em ssion

OGPy BREhfameh BB g qlbdfing FAPCF e gfks of Y.
AbovamiBaer sES EgE HeorAPkYed Apara QBB WONCBXDE 418 Hd PP Asoured
here that, in the ink jet head 1, shown in Fig.2, the head cap 5 is noved
- al orffhe lthickededinkyin2h@7ink emitting openings may be sucked and removed by
- elastic deformation of the cleaning roll 7 during this movement.
At this time, the cleaning of the ink emitting openings by the cleaning roll 7
is pre-set to occur before or after the preliminary ink emission. Inrparticular, if the
éleaning- of the ink emitting openings by the cleaning roll 7 is pre-set to occur
' directly after the operation of the preliminary ink emission, the ink left in the
vicinity of the ink emitting openings as a result of the preliminary emission may be
removed by the cleaning roll 7 so that the ink emitting surfaces 6 can be cleaned
efficiently. If the cleaning of the ink emitting openings by the cleaning roll 7 is
~ pre-set to occur just before the opefation of the preliminary ink emission, the
thickened or Solidiﬁed ink left.within the ink emitﬁng openings may be removed to
~ enable smooth subsequent preliminary ink emissions.
If, in the step S5 shown in Fig.10, the photo-electrical switch 18 shown in

~ Fig.9 detects the cleaning by the cleaning roll 7, which then sends out a signal

- indicating such detection to the confroller 41, an emission _contro]ling_ means,




39 direction of arrow A to clean the ink emtting surfaces 6 of the print

. head 4 and, after such cleaning, the ink is emtted prelbqkﬂ% First,

" Fig.11A shows an initial state in which the head cap 5 is”¢ oS ex against

the ink cartridge 3. In this state, the ink jet head 1 is housed and set

within the main body unit of the printer 2. Then, as the head cap 5 is set

~in the main body wunit of the printer 2, the head cap 5 is noved along the
direction of the arrow A, relativa8to the ink cartridge 3, by the head cap

open signal, as shown in Fig.11B. The cleaning roll 7 then is noved al ong

the O;stiotrfdé ﬁ{‘ttﬂaf c@ﬁfrBYl’elAﬁllr etz@t i:erﬁmlslgtﬁét uhitty Gfikde @iﬂel@ ré;irﬁmrwht h the

hea the cleaning r t In pressure tact W t he

i nk e ttln surfa of, the |nt head 4 Ieam

e PR el ofie S biSefia Bhenfis v siliEn o ?ﬁ%gﬂiﬁa@rikes 6.
Alternatively, the rotation of the cleaning roll 7 is restricted by a

fi xedeamingaimerbyathter elernipgnslt 7 andithe|tirae the ek pustting @p@l@gesﬁnﬂgdr oll?is
nmoved as it is run in rotation in the forward direction or in reverse. |t

IS Y idksSHREirh® Ar, ixi thé [past, Shathe, sdresipid], e tthkag ister heeamts For yel | ow
in the ink emtting surfaces 6 of the prrnt head 4 in Fig.2 has been

S'r ety T, (R L8P S, OB GPLhMIS! B LRANTRoR 11 (Refadnn D)

W th eI I s moved t he,.det ect.i position.of. the ot o-el ectrical
owi tlabt efOre JiesaBergnion e ESATGRY RGFTBREN nk | 1SRG RGRESPFEELS 6 o

yellow Y has come to a close. This causes a prelimnary enissjion start
_ ‘_.sr griame; thebguandity dfi the pristintoany ki emission mayhlee Heergaskd, wirrihe dine of 3

the preliminary ink emission may be shortened, thereby improving the efficiency in
preliminary ik emission.

In the above explanation of the cleaning operation by the cleaning roll 7,

- the operation of the preliminary ink emission is performed after the cleaning of the

ink emitting surfaces 6 of the print head 4. However, if there is no fear of color

mixing by the cleaning roll 7 contacted with the ink emitting surfacesrﬁ, the

preliminary ink emission may be carried out before cleaning of the ink emitting

surfaces 6 by the cleaning roll 7. In this case, it is unnecessary to control the timing

L

of .the preliminary emission from the ink emitting openings of the inks of the

| respective coiors of Y, M, C and K by e.g. the photo-electrical switch 18 shown in
Fig.9.

Referring to Figs.11A to 11H, a series of the cleaning operations by the

~ above-described image forming apparatus are now explained. It is assumed here

~ that, in the ink jet head 1, sh_own.in_'Figl, the head cap 5 is moved along the




9 January 2007 40 shown in Fig.9. That is, a prelimnary em ssion start
_signal is sent to the colum of the ink emtting openingggf, 5067nk
emtting surfaces 6 (electro-thermal transducing neans for yellow 48).
Then, a prelimnary emssion ink 52 is ejected fromthe ink emtting
openings of the ink emtting surfaces 6 of yellow Y, as shown in Fig.11C. A
prelimnary em ssion stop signal is then sent to the ink emtting openings
of the ink emtting surfaces 6 of 3gellow Y to stop the ejection of the
prelimnary em ssion ink 52. In a simlar manner, each tinme the cl eaning

by tdifedlEpBE 38rdvw!A t@a&é?ﬁ e irp{]enﬁmﬁg SBEFassy basemeGudht MadC4antl K

sequentially comes to cl ose, e state of the end the cl eaning of the
i nk 1ttinpng,surfaces .6,i.s detected.by the photo-electrical swtch 18, and
a prazigrrﬁ“ﬁ r‘i}ewgsﬁ'@rfné{tlérepu&?éﬁ’&&lgﬁﬁargﬁ’pr elimnary enmission stop signal
are sent fromthe controller 41 to the colums of the_ respective ink

eni ssi on Kipstpifigsl 1 Arishewsoan rinitialt sigte iini whichf thehbepd edapndntsr glasag
em ssion fromthe colums of the ink emtting openings for the respective

col Qighin&tahehak da!ﬁ@ic%( irothis efaté,BednR|jerheat ¥ ietioastdand st Sdtlin t he
sequénce of M C and K, is executed, as shown in Figs.11D, 11E and | IF.

ek fiatl 6o D813 Gt OTMrhbhnds B heRE 3P a5 bl HRSRAG bygycol of s

and THe prefimnary em ssion Rave cbne S manner, ¥he head
cap 5.is ved to,.its full stroke, along the,direction arrow A, and is
C hormnibEARGITHET 7 theardh AR i AT ion b SFeioBiel ORBRAY ac
showmn in Fig.11G It is in this ' .

. relative to the ink cartridge 3, by the head cap open signal, as shown in Fig.11B.

B The cleaning roll 7 then is moved along the direction of arrow A, relative to the ink
lcartridge 3, along with the head cap 5. As the cleaning roll 7 is kept in pressure
contact with the ink emitting surfaces 6 of the print head 4, the cleaning roll is
passively rotated by physical contact with the ink emitting surfaces 6. Alternatively,
the rotation of the cleaning roll 7 is restricted by a fixed member or a braking unit.
Still alternatively, the cleaning roll 7 is moved as it is run in rotation in the forward
direction or in reverse.

It is now assumed that, in this state, the ink emitting surfaces 6 for yellow Y

in the ink emitting surfaces 6 of the print head 4 in Fig.2 has been cleaned. The

portion of thé.position detection sheet 17 (see Fig.7), provided on the lower surface
of the head cap 5, and which is associated with yellow Y, is moved to thé detection
position of the photo-electrical switch 18, to detect that the cleaning of the ink

 emitting surfaces 6 of yellow Y has come to a close. This causes a preliminary

~ emission start signal to be sent from the controller 41 to the head driving unit 43




position that letters or images are printed on the recordi ng sheet.

. January 2007 41 Wen printing of preset pages of Ietters has
conme to a close, a head cap close signal is issued,. ggé@ﬁgﬁﬁead cap
5 is noved fromthe aforenentioned receded position along the direction of
arrow B relative to the ink cartridge 3, as shown in Fig.11H The cleaning
roll 7 then is noved along the direction of arrow B, relative to the ink

cartridge 3, along with the head ca40 5, to a closed position, and is
t hereby reset to the initial state Meanwhi | e, when the <cleaning roll 7

r evegﬁo%xz@hme oheridi tfcct ];n 2 eBfisSonispsit @ié%ap igedtablthé cofurfftof
tti ng su

contacte the iIn rfaces 6 and hence does not clean these
~surf es ) The | e .form ng rat us..j.S_now o] o] wai ting
the. ey rinfneniting ongenings "B PHRY naly il o Stitheksasd TolettE B ng
explanatlon in connection with Figs.11A to 11H, it is assuned that the

cl eaanggucing mmﬁvagcﬂova%) and cleans the ink enmitting surfaces 6, when
the head cap 5 is noved along the direction of arrow A and that, when the

head cap SThé&yeht Erdlﬁnﬁia?y démisidPrinkf 521 1s08jeBted Heoml daniink emittmg i s not
cont act ed W|th t e ink emtting surfaces 6. The present invention is not

of | sials o PSR oy SERIERCECE0 #‘%88?%?‘? S B ATt h Che
cl oMb mé%%@éﬁ%@ sighal 1 (et St 49 Hireinrnl e R ingRobieaeRon | nto
the I'nside of the head cap 5 is carrled out. Such a
: emitting surfaces 6 of yellow Y to stop the ejection of the preliminary emission ink

52. In a similar manner, each time the cleaning by the cleaning roll 7 of the ink

emitting surfaces 6 of M, C and K sequentially comes to a close, the state of the

end of the cleaning of the ink emitting surfaces 6 is detected by the photo-electrical

switch 18, and a preliminary emission start -signai and a preliminary emission stop
~ signal are sent from the controller 41 to the columns of the respective ink emission

openings. This controls the timing of the preliminary ink emission from the

columns of the ink emitting openings for the respective colors, so that the ejection

of the preliminary emission ink 52 in the sequence of M, C.and K, is executed, as

shown in Figs.11D, 11E and 11F. |

Whett the cleaning of the ink emitting surfaces 6 of the respective celors
and‘.the preliminary emission have come to .a close in this manner, the head cap 5 is
moved to its full stroke, along the direction of arrow A, and is then moved slightly

~ upward, so as to be set in a receded position, as shown in Fig.11G. It is in this

position that letters or images are printed on the recording sheet.




sequence may be contenplated in which the prelininary ink em ssion occurs
. when the head cap 5 has been restored fromthe receded pggiti doper eof
shown in 9 January 2007 42 Fig. 11Gto the position shown in Fig. 11H,

- with the head cap 5 being then retreated to the position shown in Fig.

11G There nmay be occasions where the ink is prelimnarily emtted when the
head cap 5 shown in Fig. 11Gis in the receded position, wthout dependency
on the opening/closing operation ofl the head cap 5, thus the cleaning roll
7 not cleaning the ink emtting surfaces 6. The overall structure and the

operation 4 ' | ' i '
p Whén@&hgmﬁ?%ff ﬁﬂe@bﬁgagéboéf tss drdinag@X M €omanoi kldsef aprinter,

are now expl al h reference to Figs.1 and 12 to 18. This ink jet

printer,emts;the ink,i.n a finpel | vi ded t r i ' dto
spr gf}eq%faﬁoP?SSnS]tgﬁl@l A& cBisHFty Séhgﬁ{ ﬁ%’ &??@cfaéorﬁl)ﬁ%?ﬁﬁ) Vja%trﬁldj,ﬁ%g% h@%om in
Fig.1, includes an ink jet head 1, a main body unit_of the printer 2, a
headafesementigned @a@d@dmmgomﬂlenggh%ﬁ@reanﬁ@éﬂy B B arlatiye 1©1198i1RE unit
20. Meanwhile, the ink jet printer is of the type directly nounting the

i Nk ¢grirideed, last shawe imeFig hoBY T tcleafing hellp? i thearis2molied alokgj e head 1
is of the type in which the liquid ink is finely divided into droplets by

St AR BR O BF Sy B RBlar A TR PErRe™S SR e PP M AR SO ST o
expl gliogg }_‘J’Egstitri]ox;,efagcri %Bc&eﬁrgbf ' Bet Lo 'Belikitial state. Meanwhile, when the
cleaning roll 7 reverts along the direction of arrow B, the cleaning roll 7 is not
- contacted with the ink emitting surfaces 6 and hence does not clean these surfaces 6.
- The image forming apparatus is noW in a condition of awaiting the next instructions
for printing letters or images.
In the forégoing explanation in connection with Figs.11A to 11H, it is
| éssumed that the cleaning roll 7 contacts with and cleans the ink emitting surfaces 6,
‘when the head cap 5 is moved along the direction of arrow A, and that, when the
head cap 5 reverts in the direction of arrow B, the cleaﬁing""roll 7 is not contacted
with the ink emitting surfaces 6. The present invention is not limited to this such
- that the head cap 5 may be moved aloﬁg the directions of arrows A and B in a state
 the cleaning foll 7 is not contacted with the ink emitting surfaces 6. In this case, the
‘ink emitting surfaces 6 are not cleaned by the cleaning roll 7 and only the
preliininary ink emission into the inside of the head cap 5 is carried out. Such a

sequence may be contemplated in which the preliminary ink emission occurs when

the head cap 5 has been restored from the receded position thereof shown m




The main body unit of the printer 2 includes the ink jet head 1 |oaded in

, pllace thereon, in order to demonstrate the function as thgji | €3g70r i nter,
and is provided with a tray for recording sheets, a transport 'system for
the recording --------- -------------------- - - 9 January 2007 43 sheets,

an operation driving system and an overall control circuit. In Fig.1l, the
reference nuneral 21 denotes a paper sheet. feeder cartridge for supplying
the recording sheets and a printed2sheet support to which is discharged

the printed sheet after printing. The head nounting/ disnmounting unit 19

s used dar ot . . . . o in body
uni ;ﬁg?ll{(géogfggﬁﬁ)g?ﬂ)? %ﬁ’f“‘??ﬁ%%%?ﬁﬁéﬁ@?ﬁgﬁgﬁ%ﬁg% r:rLél.g‘?)E[ferrdti)unt ed in
position. For exa le’PI'hi E:gad nmounting/ disnounting unit 19 is a

tra P POsiiQn Ry Fgd Ik nber for pressing against the upper surface
of the ink jet head 1 inserted in e.g. a center recess in the min body
uni t of t IEharei maprbeocqasions swheradhadall isoprelinigaridy emitied; whendhe i s
provi ded extending in the width-wi se direction of the main body unit of

the lﬂl{dd”é%f 523080 inSFigalRRtisdn ties rdretlad position witheut depaindenespshahdi ng
position or being in a horizontally |eveled down position. Wen the bar

ok st SIS BRI oh Yo BRA TR (HRShE HBanifis SICFRG Hichting. 11e
posi tion, When the bar nber is in the horizontally | evel ed down

posi thednk eqattene W TAGES-g. 12, the ink jet head 1 is secured in position.

The overall structure and the operation of the image forming apparatus, for
example, an ink jet printer, are now explained with reference to Figs.1 and 12 to 18.
This ink jet printer emits the ink in a finely divided state from an ink jet head to
spray ink dots on the recording sheet to effect printing and, as shown in Fig.1,
includes an ink jet head 1, a main body unit of the printer 2, a head mounting/
dismounting unit 19 and a head cap opening/ closing unit 20. Meanwhile, the ink
jet printer is of the type directly mounting the ink jet head 1 to the main body unit
of the printer 2. | .

The ink jet head 1 is of the type in which the liquid ink is finely divided
into droplets by e.g. an electro—thefmal transducer or an electro-mechanical
transducer to.spray the ink dots on the recording sheet, and .is formed substantially
as explained with reference to Figs.1 to 11. |

The main body unit of the printer 2 includes the ink jet head 1 loaded in

~ place thereon, in order to demonstrate the function as the ink jet printer, and is

provided with a tray for recording sheets, a transport system for the recording




The head cap opening/ closing unit 20 causes relative novenent of the head
. cap 5 with respect to the print head 4 (see Fig.2), as thgjé$%?§ -head |
is secured in position in the main body unit of the printer 2, er eby
exposing the ink emtting surfaces 6 (see Fig.2) to outside, while causing
the head cap 5 to be closed followng the end of the printing. The head
cap opening/ closing unit 20 is nmade up 9 January 2007 44 by a rack 22 and
a pinion 23 provided on the |ateralf3side of the main body unit of the
printer 2 for meshing with the rack 22. On the inner lateral surface of the

racl i Il ] r Qjy&Ck 4 | [ i e 0 din the
corlrggg%%hg?lngﬁérgﬁtggr al'? r?ﬁ%ﬁ% %Jggeé%ﬁeﬁgﬂﬁ(gjggﬂ) éa(gr%lf'gglf g?%:l’ngﬁ? 0
Fig.12, the pinio 3,s rotated by.a or,, not .sho i n - preset

ai ¢ aference abinisral 2T dpBoleR od piper siel Jeten SRirEsedr syt Y ¢ ne
main body unit of the printer 2 by the head nounti r‘lzg/ di snounting unit 19.
By secatdimg sheelseandhakprintads sheatesiipgoshdgot whichi redischargsd the prunted as shown
in Fig.13, and thereby the head cap 5 shown in Fig.1l is noved al ong the

di rgﬁéépﬁt&fpmtﬁ@/ A and opened so as to be positioned in the receded
position. The head cap opening/ closing unit 20 is not limted to the

above- desghj bg ' i . : WalP :neshi ng

t herew t hﬁr gﬁgaéixgﬁjp@g?%g Cﬁ%&?]‘rjn{égg r%r@ggrgzlr%oﬁé? %&n@%ﬁtlﬁgu@g lgggl?%st t he
lateral sides of the head ca d a or nmay he connected tg.rotational
‘shaglteédolf iq REsHIgRLWthizt %,mﬁflﬁ??a‘fyhléﬂﬂﬁﬁ'@awlg'}ér F%‘g?%ab%n%‘l“ﬁ%g t he
direction of arrow A by friction of the rubber rolls produced

the ink jet head 1 so mounted in position. For example, the head mounting/

| dismounting unit 19 is a transversely elongated bar member for pressing against the
upper surface of the ink jet head 1 inserted in e.g. a center recess in the main body
unit of the printer 2. That is, the head mounting/ dismounting unit is provided
extending in the width-wise direction of the main body unit of the printer 2 and is
adapted for being set to a vertically upstanding position or being in a horizontally
leveled down position. When the bar member is in the vertically upstanding
position, as shown in Fig.1, the ink jet head 1 is moved in the direction of arrow H
and housed in position. When the bar member is in the horizontally leveled down
position, as shown in Fig.12, the ink jet Ihead 1 is secured in position.
The ﬁead cap opening/ closing unit 20 causes relative movement of the
| head cap 5 with respect to the print head 4 (see Fig.Z), as the ink jet head 1 is
secured in position in the main body unit of the printer 2, thereby exposing the ink

~ emitting surfaces 6 (see Fig.2) to outside, while causing the head cap 5 to be closed

following the end of the printing. The head cap opening/ closing unit 20 is made up




on rotating the notor. The specified nmechani sm and operation of causing
_relative novenent between the head cap 5 and the print hgqgmgg(m Fig.2),
"with the ink jet head 1 being secured to the preset location of the main
body unit of the printer 2 shown in. Fig.1l to expose the ink emtting
surfaces 6 (see Fig.2) to outside, are now explained wth reference to
Figs. 14 to 18. 9 January 2007 45 Fig.14 shows the state in which the ink
jet head 1 in Fig.1 is housed on i4dsertion along the direction Hto a
predeterm ned | ocation of the main body unit of the printer 2. In this

st at t I : ' e ; bot h
3 @ﬁge%d ?E[gﬁll(%{n %g} @gggdeéa{) ?ﬁ iﬂhnc@é !laiﬁﬁ 1RaRkss 2 pRiRY #i@ ofbo

| at er-al nk jet head 1, are éngaged with

retention ieces 26 .on b | at er | dgs of the head ga nder. t he

oi acecpnsel B meinE aith o 2 335 Orifie Gingh gl s oF W36k <

| oaded to the ink cartridge 3 to forma sole unit. Under this condition,

t he 22asiformert & pinlikieprojactionengaging & & seerss fpunedin the sewespPwHng al ong
the direction of arrow J in Fig.1l4. A cap unlock piece 27, provided to the

| ovegytet titepdl shbfach efithéhedd t4w5. di smounting unit 19, thrusts the upper
ends 28 of the cap | ock hooks 24 downward into rotation to uplift the | ower

epds of ey TIPS pion SRR el tibagciPd T om
imgi r{;l{gs}§é§dg'ﬁg{l1(l)1§,f gs[e ﬁger frk tjgteh&iaarg( 1j iestse%ﬁ?edd %o ianpraesgtr foca 'olnof():f31 ﬁixeo rr‘na% the
body unit of the printer 2 by the head mounting/ dismounting unit 19. By so doing,
“the rack 22 1s moved along' the direction of arrow A, as shown in Fig.13, and .
thereby the head cap 5 shown in Fig.1 is moved along the direction of arrow A and
~ opened so as to be positioned in the receded position. |
The head cap opening/ closing unit 20 is not lifnited to the above-described
combination of the rack 22 and the pinion 23 meshing therewith. For example, a
pair of rubber rolls may be thrust against the lateral sides of the head cap 5 and a
motor may be connected to rotational shafts of the rubber rolls, with the head cap 5
being moved aiong the direction of arrow A by friction of the rubber rolls produced
on rotating the motor. |
The .speciﬁed mechanism and operation of causing relative movement
between the head cap 5 and the print head 4 (see Fig.2), with the ink jet head 1
being secured to the preset location of the main body unit of the printer 2 shown in.
Fig.1 to expose the ink emitting surfaces 6 (see Fig.2) to outside, are now explaine_d

with reference to Figs.14 to 18.




printer 2 by the head nounting/ disnounting unit 19, with the head cap 5
~being novable, as shown in Fig.12. The head cap openi ng/ g&ﬂﬁhﬂﬂxﬁnit 20,
shown in Fig.12, then is actuated, such that the pinion % I'sSrun in
rotation by the notor, not shown, for causing novenent of the rack 22
along the direction of the arrow A. The head cap 5, nounted to the bottom
surface of the ink cartridge 3, is then opened as it is noved along the
direction of arrow A along with the&srack 22, as shown in Fig. 16. The 9
January 2007 46 cleaning of the ink emtting surfaces 6 of the print head

4, provi deghot oy %Héwgghgeog&te_sﬁf &) Phe timg jéi?Ee&di_rlt i #9€13is Ryudelieog! eani ng

roll 7, biased by t | oating spring 11, en is started, as shown in
Fig.2. In Fig.1l P.denot t he venment aj ectory, of .the headcap5. The
neadtssiton alngihs SERERER pAPTIVERTHoshipfieh Fttae fajh Sood PR Re e
movenent trajectory P, as shown in Fig. 17. At this time, the ink emtting
sur ftheqprimter 3f In thas sespabeilower ends of ¥paiv ofcaprlack hoskewd. provdgd 20 are
sequentially cleaned by the cleaning roll 7 nounted to the head cap 5.
Af t epothhiaterhedidedor tidmnenkpady 6f theriakijsl Redd | yarerdrghedd willeretefiios| eani ng
and the prelimnary ink emssion of théeé ink emtting surfaces 6 of the

SRS o050 A SRA kB3 el damni Bricpbia |

ful I*'s a Irection o rajectory |
P, d, i li_ghtl lifted, in Fig,18. to,b iti d i
t h'eaé]@blbf’ld gs |qu 50 doith ,I e%eadagapsg 95 Toaded to'iie 1nksgar%?dg603 o forma O1c¢ N

sole unit.
Under this condition, the head mounting/ dismounting unit 19 is secured on
pressing down along the direction of arrow J in Fig.14. A cap unlock piece 27,
provided to the lower side of the head mounting/ dismounting unit 19, thrusts the
' ﬁpper ends 28 of the cap lock hooks 24 downward into rotation to uplift the lower
~ends of the cap lock hooks 24 for disengaging the cap lock hooks 24 from the
retention pieces 26 on both 1atefal sides of the head cap 5, as shown in Fig.15.
This secufes the ink jet head 1 in a preset location of the main body unit of the
printer 2 by the head mounting/ dismounting unit 19, with the head cap 5 being
movable, as shown in Fig.12. |
The ﬁead cap 'opening/ closing unit 20, shown in Fig.12, then is actuated,
'sucfl that the pinion 23 is run in rotation by the motor, not shown, for causing
movement of the rack 22 along the direction of the arrow A. The head cap 35,
- mounted to the bottom surface of the ink cartridge 3, is then opened as it is moved

along the direction of arrow A along with the rack 22, as shown in Fig.16. The




position, as shown in Fig.13. Under this condition, the text or the inmge
is printed on the recording sheet. Since the head cap 5 b§ dy ightly
upwar ds, as shown in Fig.18, the housing space of the head ca may be
reduced. In Fig.18, the recording sheet travels below the print head 4
provi ded on the bottom surface of the ink cartridge 3. Alternatively, the
| ower surface of the head cap 5 may be designed to guide. the traveling
recording sheet. In this case, thedkower surface of the head cap 5 nay be
provided with a rib for guiding the recording sheet. The | ower surface of

the aéi‘ﬁn%g&fj gﬁﬁ %ﬁ%@bﬁ%ﬁiﬁﬁdgﬁ’ 66 e gﬁﬂ@h&@d‘%, Bf@ﬁﬁé& 156‘ Ghd PoBbRY eNt

af fi xture the prinhting 1 nk: , under this condition,

the pri.nting_of.the text gnd the inmage of rese r .of pages has
coneirbate Bftints Fatidis 3o by 68 A ERTRedon pbERE! PydiEdPa DR Chowe
in Fig.18, along the direction of arrow B, by the sequence of @ operations
r evel kdlien i startesh, ad shewinbadFigbb e, Figpl G, P derotesithe aiovemant tiapeatdreh t he
head cap 5 has been restored to the bottom surface side of the ink
cartéfﬁgqle’gd@@ishom in Fig. 15. The head nounting/ disnounting unit 19
then is opened’in the reverse direction to the direction shown by arrow J
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~ of the respective colors Y, M, C and K, shown in Fig.2, are sequentially cleaned by
the cleaning roll 7 mounted to the head cap 5. After the cleaning, the inks are
preliminarily emitted.
When the cleaning and the preliminary ink emission of the ink emitting
‘surfaces 6 of the respective colors have come to a close, the head cap 5 is moved to
its full stroke, along the direction of arrow A, along the movement trajectory P, and
is slightly uplifted, as shown in Fig.18. so as to be positioned in the receded
- position, as shown in Fig.13. Under this condition, the text or the image is; printed
on the recording sheet. Since the head cap 5 is moved slightly upwards, as shown in
Fig.18, the housing space of the héad cap 5 may be reduced. In Fig.18, the
.r'ecording shéet travels below the print head 4 provided on the bottom surface of the
ink cartridge 3. Alternatively, the lower sﬁrface of the head cap 5 may be designed
to gliide.the traveling recording sheet. In this case, the lower surface of the head
- cap 5 may be provided with a rib for guiding the recording sheet. The lower surface

of the head cap may be subjected to water-repellant processing to prevent affixture




fromthe main body unit of the printer 2, as shown in Fig.1. If, wth the
. head cap 5 in the receded position, shown in Fig. 18, thegg (inpIy of
the printer is turned off, by sone reason, the head cap 515 f% i'n the
af orenenti oned receded position. If, in this state, the head nounting/
~dismounting wunit 19 is opened in the reverse direction to that shown by
arrow J, as shown in Fig. 14, only the ink cartridge 3 is disnounted,
while the head cap 5 is left in thd7 aforenentioned receded position. In
order to prevent this fromoccurring, an interlock nechani smmay be

pr oyrdgd- rg?ﬁﬂgﬁ\ﬂ@ of which the head cap 5 in the receded position nmay be
automati(PaI y Testored to the initial state position shown in 9 January

2007 48 FEi.g. 14 in.case,the power. suppl f . .the Lnter 1s turne ff, by
sore r easdh uaifer, is BABah, Y Brishthl of s el Y g€ 5 ARG e e 1 om
bei ng opened in the reverse direction to the direction shown by arrow J in

casaumbemhehpagap has wasmin adese, thetheasdedap § istmoved drem thesiecedsd shown in
Fig.14. The ink jet printer, explained above with reference to Figs.l and

12 tppsitfon shbeviPriasERl18 nyAki te idireetbn! biviakhesv tB, bli theaselquwancebef appl i ed
to the type in which the ink jet head 1 nounted via a tray to the main

ot CpiPatoft rolbisdl KBRtndt act e WHENE, ARt ARALSIEL Y RO 0 Tat.
0 it b B R e ST 50
P O hown in Fig 15
The head mounting/ dismounting unit 19 then is opened in the reverse
direction to the direction shown by arrow J in Fig.14, whereby the cap lock hooks
24 are engaged with the retention pieces 26 on both lateral sides of the head cap 5,
‘under the force of the heliéal springs 25, so that the head cap 5 is mounted as one to
the ink cartridge 3. Under this condition, the ink jet head 1 may be taken outward
from the main body unit of the printer 2, as shown in Fig.1.
If, with the head cap 5 in the receded position, shown in Fig.18, the power
supply of the printer is turned off, by some reason, the head cap 5 is left in the
- aforementioned receded position. If, iﬁ this state, the head mounting/ dismounting
_unit 19 1s opéned in the reverse direction to that shown by arrow J, as shown in
.' Fig.14, only the ink cartridge 3 is dismoimted, while the head cap 5 is left in the
aforementioned receded position. In order to prevent this from occurring, an

interlock mechanism may be provided, by means of which the head cap 5 in the

~ receded position may be automatically restored to the initial state position shown in




perform ng the novenent in the fore-and-aft direction with respect to the

~main body unit of the printer 2, as indicated by arrow Qi ' A. The
tray 29 is then noved along the direction R and set wtg?r{ﬁ%{abg%%ﬂ?n body

unit of the printer 2. In the course of the nmovenent of the tray 29 al ong
the direction R the head cap 5 is halted by engaging with suitable
retention neans, provided within the main body wunit of the printer 2, as
shown in Fig.19B. It is noted that 48he tray 29 is used for setting the ink
jet head 1 within the main body unit of the printer 2 or exchanging the

K H T : ‘ ) : :
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t he head .5 that. 9 J y 2007. 49.the head 5 i d.

s e rBguerpe/ d8mallting A & rrohhiird o b he o ReaoAR Be AR 1 1 dge

3, inthe reverse direction to the direction of arrow R_ the ink emtting

sur fdanstion. tf thedingetion shesn byaaow banawse dhel head ¢agk Sikasenot been
prelimnarily, by the operation simlar to that shown in Fig.11l. The text

or thrirhsdes the iditieNpdyitioh sHowanint Rig.14cor di ng sheet. Meanwhile, in
Fi gs. 19A and19B, the reference nunerals 30 to 34 denote a tray for

recordi ng ﬁ{éegﬂc;eitg:trgg&?[gg;?;!;gpﬁged%tove%vftﬁ%gfe"ré’:'xcte tcﬁféé,%‘?g ﬁgﬁ't 1}]2 11§, a tray

for discharge sheet's, respéctive e reference
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of the Iine head type. The present invention is, however, not limted to
‘tj]hi ghe ink jet head 1 mounted via a fray fo the main body unit of the printer 2. The
| schematics of the other type of the ink jet printer are now explained with reference
to Figs.19A and 19B.
First, the ink jet head 1, comprising the ink cartridge 3, unified to the head
.- cap 3, is mounted to a preset location on the inner side of the tray 29, provided for
performing the movement in the fore-and-aft direction with respect to the main
body unit of the printer 2, as iﬁdicated by arrow Q in Fig.19A. The tray 29 is then
moved along the diréction R and set within the main body unit of the printer 2. In
the course of the movement of the tray 29 along the direction'R, the head cap 5 1s
halted by engaging with suitable reteﬁtion means, provided within the main body
unit of the pfinter 2, as shown in Fig.19B. It is noted that the tray 29 is used for
' settiﬁg the ink jet head 1 within the main body unit of the printer 2 or exchanging
the ink jet head. |
The tray 29 then is moved straightforward along the direction R, whereby

the ink cartridge 3 is moved along the direction R relative to the head cap 5, so that




and may al so be applied to a serial type ink jet printer. Mreover, the

~ present invention may be applied not only to the ink Jet &hﬁhfﬁ ut may

- also be applied to an image form ng apparatus, such as a aCS|n1qe devi ce
or a copying device operating under an ink jet recording system Wth the
above-described nodification of the present invention, the quantity of the
ink prelimnarily emtted via one or nore of the ink emtting openings nmay
be controll ed, depending on the inagt inmge signals, by em ssion
controlling neans adapted for controlling the operation of emtting the ink

via @Qﬁleegg%ﬁﬂstéﬁg ! eahﬂﬁe&ﬁl% ﬂh%l}fe% dal EBKS fﬂrfo%ﬂ@el%ﬂ%@&ﬁ?e of the

prin hus ning o em tting openings and

vicinity there y be achi eved, n t d |nk S
di mlﬁkﬁﬁéﬂlfgﬁif CIaMESEe qqt,l@ngoj ﬁ (ﬁf ar\é@w Eﬁ’k?‘@rﬁ’? THY ®ur f aces.
Mor eover, one or nore of the ink emtting opem ngs for prelimpnary ink

emi s‘mrfacemﬂ/obehes priac hedd 4 efepo}eanwb, anud thaemmmmrmnﬁ@cbpr@lngm&y, by the
em ssion controlling neans controlling the operation. of emtting the ink

via &Eﬁoeﬂég&l@xmﬁﬂmgto ARARHB%M {rpFrgm I Thé laéxt &kth%”ihﬁd%( e theri prigesd of the

pri nt Consequently, the quan |ty of wast ef ul m ssion may be
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and a tray for discharged printéd recording sheets, respectively, and the reference
symbol S denotes the direction of discharging the recording sheets.
In the foregoing explanation, the image forming apparatus is an ink jet
printer of the line head type. The present invention is, however, not limited to this
'_ and may also be applied to a serial type ink jet printer. Moreover, the present
invention may be applied not only to the ink jet printer but may also be applied to
an image fornﬁng apparatus, such as a facsimile device or a copying device
operating under an ink jet recording system.
With the above-described moAdiﬁcation of the present invention, the
Quantity of the ink preliminarily emitted via one or more of the ink emitting
~openings may be controlled, depending on the input image signals, by emission
-controlling meaﬁs adapted for controlling the operation of emitting the ink via the
ink einitting openings formed in the ink emitting surfaces of the print head.
Thus, the .cleaning of the ink emitting openings and the vicinity thereof may

be achieved, as the quantity of the emitted ink is diminished, without damaging the -




colors of the pixels associated with the ink emtting openings fornmed in
the ink emtting surfaces of the print head, a signal ingi ' he

" quantity of ink emssion or a signal for selecting the igggﬂﬁh?%¥&g .
openi ngs, the quantity of the prelimnary ink em ssion nmay be controlled,
or the prelimnary em ssion openings may be selected, in order to execute
the operation of the prelimnary ink em ssion. Mreover, the operation of
the prelimnary em ssion may be conrprolled by the image signal controlling
the prelimnary em ssion in dependency upon the quantity of the ink

ejected last ti via the ink emtting openings. Consequently, the
quaﬁpﬁmﬁﬁng\égﬁ?ﬁ‘ I nk em ssion may be di mnished to achi eve the cl eaning

of the ink emtting openings and the vicinity thereof w i.hout daﬁggi ng the
ink eni t tVlegeaxarf aser mrEtelofe Ik epHEing Spenngsofor MEIFHBRYMEr v | nk
em ssion may be set in 9 January 2007 51 dependency upon the tinme el apsed

as faraigsidie nidymee tsbkectetk respomsive tedhé daput image sipnals) byotiregemisseon
prelimnary ink em ssion may be perforned efficiently to blow off the

sol ic%nft}cﬂﬂnkgée%g ?‘?‘Hmfd?%&% &8 dderAoP BE %@E&I‘é&‘ﬁfé‘idﬁiaqﬁbiﬁﬁ%ﬂﬁﬁ for a

| onger™ per time I nk“em ssion. the quantity of wasteful ink
oper AP 1 A RE SoURERESPH e Bhiba s gc: FoPrdif fhg "
surfaces. The quantity of the prelimnary ink em ssion may al so be
contquanitisy ofrwastefd rirjé eayissiparmey derlinaished te|ashigviedhe ciganipg of they ng
! hoé?llzteril;:fing openings and the vicinify thereof without damaging the ink emitting

surfaces.

It should be noted that, by image signals, including a signal indicating the
colors of the pixels associated with the ink emitting openings formed in the ink
emitting surfaces of the print head, a signal indicating the quantity of ink emission
or a signal for selecting the ink emitting openings, the quantity of the preliminary

“ink emission may be controlled, or the preliminary emission openings may be
selected, in order to execute the operation of the preliminary ink emission.

Moreover, the operation of the preliminary emission may be controlled by
the image signal controlling the preliminary emission in dependency upon the
quantity of the ink ejected last time via the ink emitting openings. Consequently,

 the QUantity of wasteful ink emission may be diminished to achieve the cleaning of
the ink emitting openings and the vicinity thereof withor;t damaging the ink
| emitting surfaces.

Additionally, the quantity of the preliminary ink emission may be set in




el ectro-thermal transducing neans provided in the ink tank charged with the
~ink. By so doing, the quantity or tine of the prelininargJ%ﬁEnF kﬁsion may
be varied, in dependency upon whether the ink has good of "poor’ dryi ng
properties, thereby enabling efficient prelimnary ink em ssion for
bl ow ng off the solidified ink. Thus, the cleaning of the ink emtting
openi.ngs and the vicinity thereof nmay be achieved, as the quantity of the
emtted ink is dimnished, wthout sdamagi ng the ink emtting surfaces.
Moreover, in the print head for emtting the inks of the respective colors,

el ) g S
ngm g@%ﬁ%ﬁ?ﬂi%Q%Eﬁl?%ﬁ%f agg??é:itﬁﬁ%é gﬁé;%ﬁ]wggefrmt gqg!r;tfa liiﬂr%ignary I nk

em ssi on be wvar.ied in dependency upon et he e ipk . exhibits good or
oor B i AR Gehre iunany ik GSSH Y 54 Rerguaed egcishly EIOY 4
prelimnary ink em ssion may be varied, in dependency upon whether the ink
has thesdlidifigd ok doryihegnjreopiéting epenitgewbish bagsoubesn vemizforsplongsdl i ng
efficient prelimnary ink enm ssion for blowing off the solidified ink.

Thusperidd'8f Gih@2firiak¥misS®nl TausMHel dubgtiep o visitefaldnk Bhiion Mdybé her eof
may "‘be achieved, as the quantity of "the emtted ink is dimnished, w thout
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The quantity of the preliminary ik emission may also be controlled in

dependency upon the number of electrical pulses flowing thought the
electro-thermal transducing means provided in the ink tank charged with the ink.
By so doing, the quantity or time of the preliminary ink emission may be varied, in
‘dependency upon whether the ink has good or poor drying properties, thereby
enabling efficient preliminary ink emission for blowing off the solidified ink. Thus,
ihe cleaﬁing of the ink emitting openings and the Vicinity. thereof may be achieved,
as the quantity of the emitted ink is diminished, without damaging the ink emitting
surfaces.
Moreover, in the print head fdr emitting the inks of the respective colors,
including yellow, magenta, cyan and black, through the ink emitting openings in
the ink emitting surfaces, the quéntity of the preliminary ink emission may be
varied in dependency upon whether the ink exhibits good or poor drying properties.
~ In this manner, the quantity or time of the preliminary ink emission may be varied,

" . in dependency upon whether the ink has good or poor drying properties, thereby




em ssion in consideration of the difference in the drying performance
caused by difference in the content or the nol ecul ar meigh&uﬂ%y%ﬂﬂ
dyestuffs. Thus, the cleaning of the ink emtting openings an e
vicinity thereof may be achieved, as the quantity of the emtted ink is

di m ni shed, w thout damaging the ink emtting surfaces. Furthernore, a cap
menber may be provided which internally holds the columar-shaped cl eaning
menber of an elastic material and which protects the ink emtting surfaces
of the print head, whilst novenent neans may al so be provided which causes

rel ati t: el e | £l I By so
ot b BRERTERA pRIAEEE S S ESNIG: TSNS, BBt Aa] HEThus, oY 1 o
the ink em.tti surfaces, of the print, head . e pr.ot ected t he cap
menttae .clframn&@gi%h@ Sk CHHEING eRFRIAGS ﬁﬁﬁﬁg? Véﬂ&%ﬁngrg?ﬁ :b iar‘fgy%vﬁ faces nay
be noved relative to each other by the opening noverent of the cap menber.
The dsrthelqafantity of tiee enditteérink tis dgnupsnidygzitheyt damaging/tbe iok esuédindn by t he
cl eani ng nmenber being 9 January 2007 53 elastically deforned during this

”Pv%ﬁ?fbf?esThe result is that the quantity of wasteful ink enission may be
dimnished to achieve the cleaning of the ink emtting openings and the

of “the. | ridgnneadly SE Bk HATRRY Prls el B REIASIORI: R BE el 1B 001 o7
O Ghat of the femaining color Mks. By o doing, the quanaty of te fite of fhe
preliminary ink emission may be controlled to achieve more efficient preliminary
‘emission in consideration of the difference in the drying performance caused by
difference in the content or the molecular weight of the dyestuffs. Thus, the
| cleaning of the ink emitting openings and the vicinity thereof may be achieved, as
the quantity of the emitted ink is diminished, without damaging the ink emitting
surfaces.

Furthermoré, a cap member may be provided which intefnally holds the
columnar-shaped cleaning member of an elastic material and which protects the ink
emitting surfaces of the print head, whilst movement means may also be provided
which causes relative movement betwéen the cleaning member and the print head.

By so doing, the cleaﬁing memﬁer may be provided within the cap member, whilst
the ink emitting surfaces of the print head may berprotected by the cap member: In
' addiﬁon, the cleaning member and the ink emitting surfaces may be moved relative

" to each other by the opening movement of the cap member. The ink left in the ink

emitting openings may be removed on suction by the cleaning member being




emtting openings by the cleaning nenber is carried out directly after the

~operation of the prelimnary ink em ssion, the ink left qukﬁs%ﬁﬁﬁinity of
the ink emtting openings by the prelimnary ink em ssionh nay bé renoved

by the cl eaning nenber, thus assuring efficient cleaning of the ink

emtting surfaces. If the cleaning of the ink emtting openings by the

cl eaning nenber is carried out just before the operation of the

prelimnary ink emssion, the solidafied ink left in the ink emtting

openi ngs may be renoved to assure subsequent snooth prelimnary ink

em %Tés‘%{?:taHgTBgfonﬁ&F cﬂﬂfﬁg ith mowmérﬁf ufhd Ko ER 8 Siap tﬁeyq@;ﬁltﬁzﬁbﬂi shed to

achieve eaning o he | emtting openings and the vicinity thereof

wi t hout maging the ink emttin urfaces,.. The,structure and the control
opertitefilonts rdoissin, o cunilsted ' Bofchiery; e Clehin At fha Ak of t ne
i mage form ng apparatus, are now explained wth reference to Figs.20 and
21. ethigtingropenings cargbribeat gicinityritherzof viwitbhuh rdantaging stheeinks enmididag of t he
above-descri bed enbodi ment are depicted by the sane reference nunerals and

ar e gyefacexpl ai ned specifically. In addition, the structure and 9 January
2007 54 the operation other than the structure shown in Fig.20 and the

cont o oBaticlng?b B IPGuRE AL, BOSREL B Mt iy B, oo (he
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o, emitting openingsl by the cleaning member is carried out directly after the operation
| of the preliminary ink emission, the ink left in the vicinity of the ink emitting
openings by the preliminary ink emission may be removed by the cleaning member,
thus assuring efficient cleaning of the ink emitting surfaces. If the cleaning of the
ink emitting openings by the cleaning member is carried out just before the
.operation of the preliminary ink emission, the solidified ink left in the ink einitting
openings may be removed to assure sﬁbsequent smooth preliminary ink emission.
Thus, the quantity of wasteful ink emission may be diminished to achieve the
cleaning of the ink emitting openings and the vicinity thereof without damaging the
ink emitting surfaces. |

| The lstructure and the control operatidn of the control device unit,
controlling the modification of the image forming apparatus,‘ are now explained
with reference to Figs.20 and 21. The parts or components in Fig.20 which are the

same. as those of the above-described embodiment are depicted by the same

reference numerals and are not explained specifically. In addition, the structure and




size of the recording nedium as output from a paper sheet size detection
~unit 53, as later explained, and perforns the operation gfm%ﬂ§¥ﬁﬁéyilﬁ nary
" ink em ssion based on this signal. This paper sheet size ée ection unit 53
operates as a recording nedium detecting nmeans for detecting the size of
the recording medium such as printing paper sheet or a seal paper sheet,
and is nounted on, for exanple, the main body wunit of the printer 2 or the
paper sheet feeder cartridge 21 sh@gan in Fig. 1, although the manner of
nounting the paper sheet size detection unit is not shown. Wen the

pri ghie "bhafish d@@%@}p&{ the REAEREE" HRSE iRl BB 36 aﬁ&tme%é@g@g@raﬁaﬁeet

f eeder he  paper sheet size detection uni etects the
size o outpuf the resultin etection.si.gnal to the controller. 41. Fig.20
depiother i dhe emtralnahHGORLHIC R HoRIEAY et M SHGE ThebP3gt B or m no
apparatus, constructed as descri bed above, and mainly shows the control of
t he abpaeadésenibefl prmdodiinent iang € tcorregpohdingnkxpiaaatine isnkoetedt fong _
openings in the print head 4. Meanwhile, this control is carried out under
instﬁﬁﬁﬂﬁ§§§ fromthe CPU 45 based on a control programstored in the ROM
44 in the controller 41 shown in 9 January 2007 55 Fig.20. Wen the job of
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as later explained, and performs the operation of the preliminary ink emission
B based on this signal.

This paper sheet size detection unit 53 operates as a recording medium
detecting means for detecting the size of the recording medium, such as printing
paper sheet or a seal paper sheet, and is mounted on, for example, the main body |
unit of the printer 2 or tﬁe paper sheet feeder cartridge 21 shown in Fig.1, although

' the manner of mounting the ﬁaper sheet size detection unit is not shown. When the
printing paper sheet of a predetermined size is set on the paper sheet feeder
cartridge 21; the paper sheet size detection unit 53 detects the size to output the
resulting detection signal to the controller 41,

Fig.20 depicts a flowchart showing the controlling method for the image
fomﬁngapparatué, constructed as described above, and mainly shows the control of

~ the dperation of preliminarily emitting the ink via the ink emitting openings in the
~ print head 4. Meanﬁhile, this control is carried out under instructions from the CPU

45 based on a control program stored in the ROM 44 in the controller 41 shown in




signal for driving the electro-thermal transducing nmeans 48 to 5l1of the
respective colors to the head driving unit 43, which heagjgﬁ&ﬁ§§§bjinit
then sends electrical signals to the electro-thermal transduci‘hg neans 48
to 51 of the respective colors to execute the operation of the prelimnary
i nk em ssion. Meanwhile, the step S102 effects the prelimnary ink

em ssion prior to start of the printing operation and hence nay be
omtted. It should be noted that tlsg prelimnary ink em ssion plays an
important role in preventing the ink in the ink emtting openings from
becem t hi ckened or solidified, as nentioned previously. That is, if the
I nk“ s accunul ated in the ink emtting openings and thi ckened or

solidifie o0 a_hi viscosity, the innk cannot be em.ited |y during
printing. ({Vi'}e’éa@@ igqri)e ofh lggbt‘ﬁi éi%éi%]daﬁ » 481§ cﬂ%i‘li eﬁralex%e{ﬁii%gi@a}/t he

cl oggi ng occurs. Thus, the cleaning of the inside of the ink emtting
openndigating thhetat eff ithe wpesatiork femimageo forpiiagsis sippled dodhe oaliRlley t he i nk
emtting openings and the vicinity thereof by the cleaning roll? shown in
Fi 049 8hdwnPiiP iRl % haneleedingn d Bteph8102¥ends devimssioni trigh@r shown
in Fig.20, the print signal indicating the start of the operation for

I mage forg ng.i.s ' { n 56
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openings. In this manner, t i nk, ed up. to the | atest emssjon,and |eft
in ©CeoNs; &1 the ileafi drpyang it gr%n t‘Yi;WBLﬁ?f’éii g ynftnhen S eiRrtiEhed or
solidified state, may be blown off to .

. signals to the electro-thermal transducing means 48 to 51 of the respective colors to

execute the operation of the preliminary ink emission. Meanwhile, the step S102
effects the preliminary ink emission prior to start of the printing operation and
hence may be omitted. |

It should be noted that the preliminary ink emission plays an important role
in preventing the ink in the ink emitting openings from becoming thickened or
solidified, as mentioned previously. That is, if the ink is accumulated in the ink
emitting openings and thickened or solidified to a high viscosity, the ink cannot be
emitted smoothly during printing. In case the ink is thickened or solidified
excessively, the clo'ggiilg occurs. Thus, the cleaning of the inside of the ink
emitting openings by the preliminary ink emission plays the role of cleaning the ink
emitting openings and the vicinity thereof by the cleaning roll 7 shown in Figié and
prohibiting the clogging.

In the control device unit 40, shown in Fig.20, the prini signal indicating

ihe start of the operation for image forming is supplied to the controller 41, and




outside fromthe ink emtting openings. This blow off operation serves for
~cleaning the ink emtting openings to prevent the ink enbt&%&ﬁ% ni ngs
from becom ng clogged with the ink thickened or solidifieé

viscosity to permt the ink to be emtted subsequently snmoothly fromthe
~ink emtting openings, and enables the subsequent printing operation, that
Is, the ink emtting operation, to be carried out efficiently. After the
“operation of prelimnary ink em ssiggn, shown in the step S102 in Fig. 21,
the printing operation, that is the operation of emtting the ink via the

I nk L Lt ent .S CAls . ' e Cessi ng
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Fig.20, detects the print operation end si |, .the "NO'.path of the step
SlOJhISsmﬁBn%\ﬁé%l,mrkquﬁdtU@etQ“E‘@éﬂ@‘éﬁ FIASSION agaﬁ%@ilﬁﬁﬁ%ﬁéﬁpﬁgéﬁ%ﬁﬂ‘?lﬁui ng t he
ink emtting operation based on the print signal. \Wen the
phot@nﬂﬂin%topenaigssin thehhiphly hhiskened Brgolidified stats, tiay beblown efetat i on end
signal, the "YES" branch of the step S 104 is followed, such that a print
end itgaR!from %@Eigléfehgﬁfgéélﬁpgﬁiﬂg@; ThRChIovE-Bkf SérafiBnkBrids fopelemimg ol | er

41. 1n a step Fi'g. 21, a neans Tor detecting the ink

emtiin osition or. a neans for deciding.on t ' epltti I ng used
For thhatk PiitinenApsring rpeoigh, MEckw pifatdBehisciob pBloma",
detects the ink 9 January 2007 57 emtting position duriqul%ﬂtahe pri nt
operciogeed withethesingthighansd atosqlittifisde & high GECOHE tgpermiitha ik & ssi on
froman optional ink emtting opening. Based on the detected

be emitted subsequently smoothly from the ink emitting openings, and enables the

- subsequent printing operation, that is, the ink emitting operation, to be carried out
efficiently.
After the operation of preliminary ink emission, shown in the step S102 in
Fig.21, the printing operation, that is the operation of emitting the ink via the ink
| emitting openings, is carried out in a step S103. Then, processing transfers to a step
S104. Until the photo-electrical switch 18, shown in Fig.20, detects the print
operation end signal, the “NO” path of the step S104 is followed, with the
0 respective ink emission openings continuing the ink emitting operation based on
the print signal. When the photo-electrical switch 18 shown in Fig.20 detects the
print operaﬁon end signal, the “YES” branch of the step S104 is followed, such that |
a print end éignal is sent from the photo-electrical switch 18 to the controller 41.
In a step S105, showﬁ in Fig.21, a means for detecting the ink emitting
position or a meéns for deciding on the ink emitting opening used for the

preliminary ink emission, both provided to the controller 41, detects the ink




result, the quantity of the prelinminary ink enmission fromthe ink enitting
openings is controlled, or one or nore ink emtting openi ' ect ed.
~Then, in a step S 106, a signal indicating the quantity gpgéﬁg§%ggfininary
ink emssion is sent to the selected ink emtting opening(s), which then
execute the operation of the prelimnary ink em ssion. Wen the operation
of the prelimnary ink emssion in this step 5106 has cone to a close, the
job comes to a close. As for the sikze of the printing paper sheets, as
recordi ng medi uns, the size of A3, B4, A4 or B5, for exanple, is usually

ording medi ums, the size of A3, B4, A4 or | al |
paperiingRoRE 80P e Rl EfeRhion G SLOY PAoERPRIe SRaglen ot Pl 1"
ShaalinanarnpTbson o e antfinal dut Ayl RET R BASSLP BFC et - or

doubl e side reference, and is nounted in_such aa§o$ition in which the
papaesshegicsqueantitauifchetyrelirigartyeinkezinissicm frome shevirele entiifing apewAEs ti ng
opening operates for printing on the printing paper sheet as the ink

em icBﬂn%@%Bi Bﬂ?ggig} mo&hﬁkiegﬂggiﬂz'gj@pgg sQ§ dehRRtad. ITHINén R3RGY S$06et or of

t he "‘paper s eét er cartri etected in this manner by the
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surfaces provided with the ink em tting openings is set, and t January
200 melgded nknlengmitiing OPERINES), s iieh othel taxechE ﬂjlpntopg}'aéﬁ)él ‘?I}ﬁdﬁ? he ink
em tting openings
Y preliminary ink emission.
o When the operation of the preliminary ink emission in this step S106 has
come to a close, the job comes to a close.
As for the size of the printing paper sheets, as recording mediums, the size
~ of A3, B4, A4 or B3, for example, is usually employed. Depending on the size of
the printing paper sheets, the printing paper sheets are set in the paper sheet feeder
cartridge 21 of the image forming apparatus shown in Fig.1. This paper sheet
feeder cartridge 21 is shaped to single side reference, such as right adjust or left
adjust, or double side reference, and is mounted in such a position in which the
paper sheets may automatically be fed to an area where the ink emitting opening
operates for printing on the printing paper sheet as the ink emitting opening emits
-the ink. The size of the printing paper sheet or of the paper sheet feeder cartridge 21
18 detected in this manmer by the paper sheet size detection unit 53 shown in Fig.20.

When the print signal is supplied to the controller 41, the operating extent

of the ink emitting surfaces provided with the ink emitting openings is set, and the




‘not supplied with the print signal are determined in association with the
~operating extent of the ink emtting surfaces. The spacegi [ r- wth
“the ink emitting openings, not supplied with the print s?éﬁ%*a?gggqfesponds
to the space on the printing paper sheet which is not to be printed. In
case such space is included in the print signal, no ink is supplied from
the ink emtting openings of the respective colors to the space, such that
the ink emtting openings of the cagrs in question tend to be dried. If,
in such case, the quantity of the prelimnary ink em ssion fromthe ink

em tij j : ' 0] Q: | QN . ' of the
ot ¢ S BREHY GAhifiGs SASIAP RAE PRt Slehal 4800RKAR CHfiRiSE LRERLRR
solidified. in the ink .emtti Openi ngs be repoved . efficiently. That
i s, Dekseprlied il thenprint signal i %ﬁeﬁw%.kﬁ‘é{}?%@SSémwrﬁ%Wéﬁl Hie QRSTR[IAg t he
quantity of the prelimnary ink emssion of the respective colors or the
i nk extent iofgthepanki egutting derfecete iElye wpace tiheregister ofith the ipki emittiggpaper
sheets or the shape of the paper sheet feeder cartridge 21. In the above

expl 88, nbt du?)rx])ﬁé&fswli)ﬁﬂoﬁ?@' it s%*ﬂﬁl,i @dﬁr@ﬂ}%dﬂcﬁs”ﬂ) RRS14paeB on the

corresponding to e size of the recordi'ng nmediumduring the printing

. oper at.i gn rior, tq the, gperation of .t prelim | hk. em £54 : romthe
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The present invention is not limted to this, and the ink emtting

~ posi prigh signaguaetinknis rappbieddoat the) ink enpgting penings, PhhespsPestvVe n this

case, the head driving unit 43 is provided with a neans 9 January 2007 59
colors to the space, such that the ink emitting openings of the colors in question

tend to be dried.

If, in such case, the quantity of the preliminary ink emission from the ink
érnitting openings of the respective colors, following the detection of the print
operation end signal, is set to a larger value, the ink left solidified in the ink

~ emitting openings may be removed efficiently. That is, wasteful preliminary ink
emission may be eliminated by setting the quantity of the preliminary ink emission

of the respective colors or the ink emitting openings in dependency upon the size of

the printing paper sheets or the shape of the paper sheet feeder cartridge 21.

In the above explanation, it is presupposed that the ink emitting position
- corresponding to the size of the recording medium during the printihg operation
.prior to the operation of the preliminary ink emission from the ink emitting opening
may 'be detected by the controller 41 shown in Fig.?.O. The present invention is not
limited to this, and the ink emitﬁng position in question may be detected by the

‘head driving unit 43, In this case, the head driving unit 43 is provided with a means




for detecting the position of the emtted ink or with a nmeans for deciding
~on the ink. emtting opening to be used for prelimnary '@%mﬁﬂ%f . These
nmeans detect the ink emtting position during the printing operation prior
to the operation of the prelimnary ink em ssion fromoptional ink
emtting openings to control the quantity of the prelimnary em ssion from
the ink emtting openings in question, or select one or nore of the ink
emtting openings to send a signal sgndicating the quantity of the
prelimnary em ssion of the respective inks to the selected ink enitting

ope
- pr elfo%qi%é& ‘@eﬂ’@ﬁ(’s@?‘? Si gna{té&'%lgggwﬁ{r}g%fﬁd& dﬁ%% dtegﬁhfllgleéﬁttp ier for
di scrim nating.the 03|t|o lnk eni ssi on corr ondln t the S|ze of
t he eBHYNG Q@% T‘Pj% rtIPF@ mb‘ﬂ?“ﬁ‘t prﬁ@eggg,x%l@, f’(f
prelimnary ink em ssion fromthe ink emtting open| ng in question. In the
aboviikegpliaivg positionhdusitgnth® mastisg @peratior-ipgic?ltor dieeopetaiarhef ghe nt
signal output just before the prelimnary em ssion fromthe ink emtting
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quantity of the prelimnary emttlng opening to
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p03|t|on of em ssion of the inks, corresponding to the _size of ttge

r ecoseleigone @i umpraveifciei ml%eiﬁéﬁ{@lgeﬁpﬁlﬂ’é’@sftﬂoﬁﬁﬂd"né yigRabMAICARBE BPeni ngs
by the past several printing operations or ink emtting operations, may be
- det eqiadityasf! thé prehimharyuantisdign off tie respestive inks toes;lmecselaceecbonbrs may

' be det ect ed 9 January 2007
emitting openings to permit the ink emlttmg openings to emit the inks preliminarily.
The print signal may be provided with an identifier for discriminating the position
of ink emission corresponding to the size of the recording medium during the
brinting operation prior to the preliminary ink emission from the ink emitting

opening in question.

In the above explanation, the step S105 shown in Fig.21 refers to the print
'signal output just before the preliminary emission from the ink emitting opening.
The present invention is not limited to this such that the quantity of the preliminary
“ink emission from the ink emitting opening to be carried out next time may also be
~ controlled as described above. With the image forming apparatus and the control
‘method therefor, in which the position of emission of the inks, cerfesponding to the
size -of the recording medium, which inks were emitted from the ink emitting
- openings by the past several printing operations or ink emitting operations, may be

detected, and the total quantity of the inks of the respective colors may be detected,




60 it is possible to decide on the total quantity of the preliminary ink

~emssion from ‘the ink emtting openings of the respectiv ol or S
cal cul ated based on the total quantity of the inks of thg‘lgf'%neu‘sa e‘?:(?qf/le

colors, and to send a signal, indicating the quantity of the prelimnary
em ssion fromthe ink emtting openings of the respective colors, thus
determ ned, to an emi ssion controlling neans provided to the controller 41
or to the head driving unit 43 showp in Fig.20. The signal sent to the
controller 41, and indicating the quantity of the prelimnary em ssion

from.t.he | Lt ' r ' : h S o the
neacttdr ARG R ideslie B3BE G Huahli, OFRRE TrpmifANCI clbfssiGE Horh
prelimpnpary emnission fromthe ink emttjng openjngs the re cti.ve
col othe ink emHtingsoRARIRES O SR IGHPECHYS calats, abcplsufited ihﬂé%ff PB-tﬁEiPM
transduci ng means 48 to 51 of the respective colors and the prelimnary
eni sguantityso® fec inledof the regprctive ycodérs, and| fonserst w sighalsindicatngdhen t he
total quantity of em ssion of the inks of the respective colors of the

| at e&ﬁmﬁﬁy%ﬁ' RMpReliRSar” @Mitdi6ni fonerhk! iNle GRRANBISperdings Sbfrak for

prel rmnary em ssion, output fromthe CPU 45 as em sSioh control neans in

th troll 41 sh in Fi ] . ' LR,
be. SESPPHIYE peHten By per et AR i Suigh SBrpieding AGHL broyifbd g Y
this case, the tine signal detection neans, prqvided to the controller 41,
- det ethescantradiag il of ?ﬁdﬁh@dﬁﬂﬁgﬁ!‘ﬁégﬂnh%%ﬁh@wadg%lg n of the electrical

pulses to the electro-thermal transducing neans 48 to 51 of the respective
~col ors, whThé @gndlt eeht tdehé domtdodist 4§,nend findivating theageastitynaf theppl i ed
“last time. The time signal |
preliminary emission from the ink emitting openings of the respective colors, is
sent to the head driving unit 43. The signal indicating the quantity of the
preliminary emission from the ink emitting openings of the respective colors is sent
. from the head driving unit 43 to the electro-thermal transducing means 48 to 51 of
the respective colors and the preliminary emission is executed in a quantity of
preliminary emission based on the tdtal quantity of emission of the inks of the
respective colors of the latest several emissions from the ink emitting openings.

The signal for preliminary emission, output from the CPU 45 as emission
control means in the controller 41 shown in Fig.20 in the step SlOS shown in
Fig.21, may be set in dependency upon the time elapsed as from the last emission.

In this case, the time signal detection means, provided to the controlier 41, detects a
signél indicating the time of transmission of the electrical pulses to the

electro-thermal transducing means 48 to 51 of the respective colors, which emitted

the inks last time, from the image signal supplied last time. The time signal




9 January 2007 61 detection neans detects the time when the respective ink
emtting openings emtted the inks for printing, which t'b?gnis Q(%d;)sest to
the current tinme, and calculates the difference of the dé acted ti'me from
the current tinme, and sets the tinme of the prelimnary em ssion or the
quantity of the prelimnary em ssion, so that, the larger the tine
difference for given ink emtting openings, the longer is the tinme of the
prelimnary em ssion or the larger gis the quantity of the prelimnary

em ssion for these ink emtting openings. Since the longer the tinme given

I nk 1 tting openjn avg not . be sed ..up. n t | 1.5+t he
or otfpetion s ety AR facins The FReritd i elitine Aferthey ShnitiSa

thi ckening of the emtted ink to a high viscosity, is left i Iil t hese ink -
eni ttherigks fenipripting sehichrtimrda edosest 46| thei qureantithre.nggd salanlaes ther by
efficient prelimnary em ssion. Mdrreover, in the step S105 shown in

 Fi 9. diferéhee ofntheodetobtetin@m@uiioi tthie ofurréritetintesland ses ythentimenofthen in the
operation of prelimnary em ssion nay be determ ned by the nunber of tines

e e R eaioh e fRg ot e pRtiilaly it SorpRE et | o
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‘unit 43, and thence supplied to the el ectro=thernal transducing neans 48
t o Sdrelinminarylemissionpay ther largareispthel quaniity yofethesprebimioary grysspnrigspect i ve
. colors. The electrical pulse
these ink emitting openings.
Since the longer the time given ink emitting openings have not been used
up to now, the higher is the probability that the thickened or solidified ink,
produced by the thickening of the emitted ink to a high viscosity, is left in these ink
emitting openings, such thickened or solidified ink may be blown off by efficient
preliminary emission.
Moreover, in the step S105 shbwn in Fig.21, the control of the quantity of
the preliminary ink emission in the operation of preliminary emission may be
determined by the number of times the electrical pulses are caused to flow in the
.electro—thermai transducing means in the ink tank charged with the ink. These
* electrical pulses are generated by an electrical pulse generating means provided in
the lcontroller 41, shown in Fig.20, and transmitted to the head driving unit 43, and
thence supplied to the electro'thermal transducing mezins 48 to 51, in order to

perform the preliminary emission of inks of respective colors. The electrical pulse

generating means are not used solely for preliminary emission and may be the same




geherating means are not used solely for prelimnary enission and may be

- the sane 9 January 2007 62 as the electrical pulse gener E&Hﬁgﬁﬁﬁﬁs used
for emtting the ink during the printing operation. In this case, there is
no necessity of providing two-electrical pulse generating neans, nanely
the electrical pul se generating neans for printing and the electrical
pul se generating neans for em ssion, thus realizing the space efficiency
of the integrated circuit. In the s¢ep 5105 shown in Fig.21, the ink jet
head 1 shown in Fig.l may emt the inks of respective colors, including

yel | ow, , ' 1.SSIAN; ' the ink
i vy AC ATl RUAS, WeRi Rl modtosbd Fob B URTBERIURES 0, Lo on
contrql .means may control the quantity of the prelinmnary enjssio
depaPtdNHBg SIarpaoR ol b s Fasen hrRids RvnecessLyy waﬁ%@dm& TR gf@%ca? _
openings. By so doing, the quantity or tinme duration of the prelimnary ink

em spilse geagrdingyatdaas, namebie e diecaycal porisergetdrating reeamsk foragrigngl or  poor
drying properties, thereby enabling efficient prelimnary ink em ssion for

bl owi g tthéleétﬁi%gﬁph'ls@ %‘E‘S‘?aj{iﬂg' meAn®d5f ettbdbn, MR PEMPMS (RE dpase

preltmnary 1n SSI 0 s tinme are preferably set so that the black
I nk .be prelimparily emtited in a larger quantity than the other inks.
The éﬁ%é%fgfﬁ‘ﬁdppetgﬁ%te ch’éclw#'nk has such properties that the quantity of
the dye material added is larger, the no]ecul ar weight of, the dyestuff is

| arger andn the stepod) ghownhinghig.21 hihe nkojsé hepdihehewrein E'tg-grmf‘}’lks, t hat
I's, .the inks

emit the inks of respective colors, including yellow, magenta, cyan and black, from
the ink emission openings of the ink emitting surfaces of the ink jet head 1, and the
aforementioned emission control means may control the quantity of the preliminary
emission depending on the colors of | the inks emitted from the ink emitting
openings. By so doing, the quantity or time duration of the preliminary ink
emission Iﬁay be varied, in dependéncy upon whether the ink has good or poor
drying properties, thereby enabling efficient preliminary ink emission for blowing
off the solidified ink.
In particular, the amounts of the preliminary ink emission at this time are
preferably set so that the black ink may be preliminarily emitted in a larger quantity
~ than the other inks. ‘The reason is that the black ink has such properties that the
| quantity of the dye material added is larger, the molecular weight of the dyestuff is
-'-Iargér and the viscosity is-higher than those of the other color inks, that is, the inks
of yellow, magenta or cyan, and hence the quantity of the preliminary ink emission

- through the black ink emitting openings must be larger and the time for preliminary




of yell ow, magenta or cyan, and hence the quantity of.the preliminary ink
em ssion through the black ink emtting openings nust be IJﬁ.[ 20?39(1 t he
time for prelimnary 9 January 2007 63 emnmi ssion the bl acﬁ I nk “must be

| onger. O course, the longer the prelimnary ink emssion tinme duration,
the larger is the quantity of the prelimnary ink em ssion. On the other
hand, in the color inks of yellow, magenta or cyan, there is a difference
in the drying performance, depending on the content as well as the

nmol ecul ar wei ght of the dyestuff, such that an efficient prelimnary ink
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The i mage form ng apparat ys of the present invention, may be provided wth
a hemissign Smedyratpmhdhe dargends &b qtun@tltﬂ ehMfitgrel mnarwlakrmswnan
elastic material to a columar shape as shown in Fig.2, and including the

headDgathd otieer handj éat thegcoloe inks efiiydllow mmgbntmm&yﬂn tthergrisne head 4:
The image form ng apparatus of the present invention nmay further be

Pr ovdi#edeyid n (e g&gﬁﬁg LG rmaAticeY eﬂ(ﬁ'fﬁlg 6ﬁ éﬁe@oﬁbﬁ %2; RENNRY gRent means

.for causing relati enent efvve eani ng ro 7 and the print
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t he head cap 5 and the rel ative novenent between the <cleaning roll 7 and
t he operadenimeydes achisved asatp e quanéiyear she tinee ofaherprelingnanemk of the
head cap 5. The thickened ink in the ink emtting openi ngs nmay

emission, by taking the drying performance into account.
The imagé forming apparatus of the present invention may be provided
with a head cép 5, having housed therein the cleaning roll 7 formed of an elastic
- material to a colnmnar shape as shown in Fig.2, and including the head cap 3 for
protectiﬁg the ink emitting surfaces 6 of the print head 4. The image forming
apparatus of the present invention may further be provided with the mechanical
driving unit 42 (see Fig.9) as movement means for causing relative movement .
between the cleaning roll 7 and the print head 4. By so doing, the cleaning roll 7
" may be housed within the head cap 5, while the ink emitting surfaces of the print
head 4 may be protected by the head cap 5 and the relative movement between the
“cleaning roll 7 and the ink emitting surfaces may be achieved by ihe opening
movement of the head cap 5. The thickened ink in the ink emitting openings may
be sﬁcked and removed by elastic’ deformation of the cleaning roll 7 during ‘this
relative movement.

At this time, the cleaning of the ink emitting openings by the cleaning roll 7




be sucked and renmpbved by el astic defornmation of the cleaning roll 7 during
~this relative novenent. At this tinme, the cleaning of th &?ﬁﬁfg&&;ing

. openings by the cleaning roll 7 9 January 2007 64 is pre-sSe 0 occur
before or after the prelimnary ink emssion. In particular, if the
cleaning of the ink emtting openings by the cleaning roll 7 is pre-set to
occur directly after the operation of the prelimnary ink em ssion, the
ink left inthe vicinity of the imdg emtting openings as a result of the
prelinmnary emssion may be renoved by the cleaning roll 7, so that the

' ”k i%@fe%éﬂ%%&h%@forgy&aﬁé}gh‘é a;f‘r@ﬁﬁﬂnaﬁf f;ﬂé"éﬁ%‘s o, fpa@’@@uﬁkeﬁ“{hé‘g of the

tt1ng openi ngs I'ng ro 1S pre-se occur | ust

before the o at.i on of .the ellmnar k em ssj, 0 t he thickened or
ol | deantig PRADEdnk caltHg ehRRER Doite CIRIIGHS AP ROD Ihorsel (o8 1o

enable smooth prelimnary ink em ssion subsequently. If, in the step S105
shovdirectlyiaftez 1thet bpeqationoet ithe tprelindinanyi i ehdissibayvihe iinkFeft. 0 thet ect s
the cleaning by the cleaning roll 7, and the photo-electrical switch 18

t heny Remiey of die MISEMNRINg & 1ﬁ§st h9g redah of ﬁi@gféli%hna}f’ efligsisRMAPbE er 41,

an em ssion controllln provided in the controller 41, i's able to

e temotslf by e Hesntnd kel % Tt I PR s BB Blcyed 0, °°' =t

cl eani ng the cleanl ng roII 7 and the time the ink emtting openings
eni teldg Iﬁé’lnklast time or during the | atest

If the clcaning of the ink emitting openings by the cleaning roll 7 is pre-set
to occur just before the operation of the preliminary ink emission, the thickened or
solidified ink lefi within the ink emitting openings may be removed to enable
smooth preliminary ink emission subsequently.

If, in the step S105 shown in Fig.21, the photo-electrical switch 18 shown
in Fig.20 detects the cleaning by the cleaning roll 7, end the photo-electrical switch
18 then sends out a signal, indicaﬁng such detection, to the controller 41, an
emission controlling means, provided in the controller 41, is able to control the
quantity or time of the preliminary ink emission, or to select the ink emitting
openings via which to emit the inks, ae the time of cleaning by the cleaning roll 7

. and the time the ink emitting openings emitted the ink last time or ciuring the latest
.past time, in the sent signal, are taken into account.

For example, if, in the step S105, the time of cleaning by the cleaning roll 7

in the latest past time excluding the last time is close to the current time, the

quantity of the preliminary ink emission may be decreased, or the time of the




past tine, in the sent signal, are taken into account. For exanple, if, in
- the step S105, the time of. cleaning by the cleaning rollgﬁmﬂﬁ&%ﬂﬁ | at est
- past tine excluding the last tine is close to the current "tine, e
quantity of the prelimnary ink em ssion may be decreased, or the tine of
the 9 January 2007 65 prelimnary ink em ssion may be shortened, thereby
~inproving the efficiency in prelimnary ink enmission. In the above

expl anation of the cleaning operatiggn by the cleaning roll 7, the
operation of the prelimnary ink em ssion is perfornmed after the cleaning

o iRighnlRng bt it bR Os SuBrehif, Merdhy WBfafine MRy IPR 1

emtting surfaces 6, the prelimnary ink em ssion may be carried out

bef qrrelisniaary HEK &missk.i nk enitting surfaces 6 by the cleaning roll 7. In
this case, it is unnecessary to control the timng of the prelimnary

eni ssi on flnothet fsoventxslanation wfothendlegingfoperatiomby tfe cleeningerpbds i ve
colors of Y, M C and K by the photo-electrical switch 18 shown in Fig.20.
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prelim I'nk em Ssi on mthe 1nk emtting openings may bé controll ed
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print head, in dependency upon the ink emtting position rrﬁesigé)ndi ng to

"t he mixiagobyt the cleaning roll 7 contacted with the ink emuitting sur%age%
preliminary ink emission may be carried out before cleaning of the ink emitting
surfaces 6 by the cleaning roll 7. In this case, it is unnecessary fo control the timing
of the preliminary emission from the ink emitting openings of the inks of the
respective colors of Y, M, C and K by the photo-electrical switch 18 shown in
Fig.20.

According to the present invention, described above, the quantity of
preliminary ink emission from the ink emitting openings may be controlled by
emission controlling means, controlling the operation of ink emission from the ink

emitting openings formed in the ink emitting surfaces of the print head, in

dependency upon the ink emitting positions corresponding to the size of the
- recording medium during the printing operation before the operation of the
preiiminary emission from the ink emitting openings. Thus, the quantity of wasteful
ink émission may be diminished to achieve the cleaning of the ink emitting
openings and the vicinity thereof without damaging the ink emiiting surfaces.

Moreover, the quantity of preliminary ink emission from the ink emitting




recording nmediumduring the printing operation before the operation of the
prelimnary em ssion fromthe ink emtting openings. Thus J&nﬁﬁﬂ tity of
“wasteful ink em ssion may be di m nished to achieve the cPeanl g of the ink
emtting openings and the vicinity thereof w thout damaging the ink -
emtting surfaces. Mreover, the quantity of prelimnary ink em ssion from
the ink emtting 9 January 2007 66 openings may be controlled by em ssion
controlling means, controlling theggoperation of ink em ssion fromthe ink
emtting openings forned in the ink emtting surfaces of ‘the print head,

I n dependency_uppn the ipk em tting.:ROSLLI . C pondi : si ze of
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of the prelimnary emssion fromthe jnk em tting openi ngs,. and.upon the
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openings and the vicinity thereof nmay be realized, as the wasteful ink

em siirfites Sof athel getht headiouh depagiengyt mgonnkheninkt iengitisng f postions
Additionally, one or nore ink emtting openings my be sel ected by
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operation of the prelimnary enm ssion fromthe ink enitting openings.
Thusand hponyubetiipyt mhage si . Thusy thereferbonat wlganies @f the ik eguiflingchi eve
the cleaning of the ink emtting

. openings and the vicinity thereof may be realized, as the wasteful ink emission is
avoided, without damaging the ink emitting surfaces.

Additionally, one or more ink emitting openings may be selected by
emission controlling means, controlling the operation of ink emission from the ink
emitting openings formed in the ink emitting surfaces of the print head, in
depéndency upon the ink‘ emitting positions corresponding to the size of the
recording medium during the priﬁting operation before the operation of the
preliminary emission from the ink emitting openings. Thus, the quantity of wasteful
ink emission may be diminished to achieve the cleaning of the ink emitting
openings and the vicinity thereof without damaging the ink emitting surfaces.

Additionally, one or more ink emitting openings may be selected by
‘emission controlling means, controlling the operation of ink emission from the ink
emitfing openings formed in the ink emitting surfaces of the print head, in

~ dependency upon the ink emitting positions corresponding to the size of the

recording medium during the printing operation before the operation of the




openings and the vicinity thereof w thout damaging the ink enmitting

~ surfaces. Additionally, one or nore ink emtting openingsgqumgfzﬁﬁJected

" by emssion controlling nmeans, controlling the operation of 1 em ssi on
fromthe ink emtting openings fornmed in the ink emtting surfaces of the
print head, in dependency upon the ink emtting positions corresponding to
the size of the recording nmediumduring the printing operation before the
operation of the 9 January 2007 647prelimnary em ssion fromthe ink

em tting openings, and upon the input imge signals. Thus, the cleaning of

the i em tting epenings.an he .vi cinity-1heregf i , as the
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errit-’gir?a% surfaces. |t should be noted that the operatﬁli on of.g})reli L nary

em sigmals nkhusetheceleanmng of thy inkweuittingrepeniaghepd| heng iy MO nary
em ssion in dependency wupon the quantity of the ink emtted last tinme from
t he hay benadhibned, opettiengsantiiyust wastefuhudoeintiysion isamatished, mitboiissi on may
be dimnished to achieve the cleaning of the ink emtting openings and the

Vi C|®ﬁ$%hg%§%k%ﬂﬁgsﬂ,%%| ng the ink emtting surfaces. The quantity

of pre ary’in m'ssion may be set in dependency upon the tinme el apsed
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~the nore efficient is the prelimnary em ssion in blowing off the thickened
or controlled by image signals controlling the preliminary emission in dependency
upon the quantity of the ink emitted last time from the ink emitting openings. Thus,
the quantity of wasteful ink emission may be diminished to achieve the cleaning of
the ink emitting openings and the vicinity thereof without damaging the ink
emitting surfaces. |
The quantity of preliminary ink emission may be set in dependency upon

the time elapsed'as from the time the ink was emitted last time. By so doing, the
longer the time given ink emitting openings were not used during the latest time,
the more efficient is the preliminary emission in blowing off the thickened or
solidified ink. Consequently, the cleaning of the ink emitting openings and the
vicinity thereof may be achieved, as the quantity of wasteful ink emission is
diminished, without damaging the ink emitting surfaces.

| The quantity of preliminary ink emission may also be controiled by the
number of times the electrical pulses are caused to flow in the electro-thermal -

 transducing means in the ink tank charged with the ink. In this manner, the quantity

- or time duration of the preliminary ink emission may be varied, in dependency




solidified ink. Consequently, the cleaning of the ink emtting openings and
the vicinity thereof may be achieved, as the quantity of9 iﬂoﬂ nk

em ssion is dimnished, w thout damaging the ink emtting surfaces. The
gquantity of prelimnary ink em ssion may al so be controlled by the nunber
of times the electrical' pulses are caused to flowin the electro-thernmal
transducing neans in the ink tank charged with the ink. In this manner, the
quantity or tinme duration of the grelimnary ink em ssion may be vari ed,

i n dependency 9 January 2007 68 upon whether the ink has good or poor
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surfaces. In a print head emtting the inks of respective colors, including

yel lawink Sheietii@ openaysand tleadkidfitpothereef inal nadtievesd, asghenyentiy t he i nk
emtting surfaces, the quantity of prelimnary ink em ssion may be
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m tTi ng openi ngs. I'S manner, the quantity or tinme duration of the

prelimnary ink.em ssjon.m varie I n C the ink
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ink em ssion for blowng off the solidified ink, Thys, the cleaning of the
i nk magentangyapeand dalagkdfrone the cindi emitteg Qpenmgs He HENIE SPUNURE "t he
quantity of wasteful ink em ssion is dimnished, wthout damaging the ink

. surfaces, the quantity of preliminary ink emission may be controlled in dependency

. upon the colors of the inks emitted from the ink emitting openings. In this manner,

the quantity or time duration of the preliminary ink emission may be varied, in

" dependency upon whether the ink has good or poor drying properties, thereby

enabling efficient preliminary ink emission for blowing ‘off the solidified ink. Thus,

" the cleaning of the ink emitting openings and the vicinity thereof may be achiéved,

- as the quantity of wasteful ink errﬁssion is diminiéhed, without damaging the ink
| emitting surfaces.

The quantity of preliminary emission of the black ink may be larger than

. that of the remaining color inks. By- so doing, the guantity or the time of the

‘ preliminary ink emission may be controlled to achieve more efficient preliminary

| emiss.ion in consideration of the difference in the drying performance caused by

diffefence in the content or the molecular weight of the dyestuffs. Thus, the

_cleaning of the ink emitting openings and the vicinity thereof may be achieved, as

the quantity of wasteful ink emission is diminished, without damaging the ink




emtting surfaces. The quantity of prelimnary em ssion of the black ink

may be larger than that of the remaining color inks. By ggln%b t he
gquantity or the tinme of the prelimnary ink em ssion may§ge con roglled to

achieve nore efficient prelimnary emssion in consideration of the
difference in the drying performance caused by difference in the content
or the nol ecul ar weight of the dyestuffs. Thus, the <cleaning of the ink
em tting openings and the vicinitygghereof may be achieved, as the
quantity of wasteful ink em ssion is dimnished, w thout damaging the ink 9
January,..2007 .69 emtting surfaces. Furthernore, a cap nenber may be

pro§¥ﬁ Hn&ﬁpgﬁc?%ternally hol ds a col umar-shaped cl eani ng nmenber of an

el astic material, and which protects the ipk emtting surIace of the
print headiuriherinare gy e noembgs smaxybe previsied siich dateratly hhalds s

rel ati ve novenent between the cl eaning nmenber and the print head. By so

doi n@lutrershaped rieanindanembyr lof g1 eldstiednuierial nagsdevitieh progediethe whi | st
the ink emtting surfaces of the print head may be protected by the cap
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_ trve _ Ot Ne y 'the opening novenent of“the cap nenber.
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result is that the quantity of wasteful ink em ssion may be dimnished to
achiprint head.cByaso nging, theecleaning member may be provided within the cap
member, whilst the ink emitting surfaces of the print head may be protected by the
 cap member. In addition, the cleaning member and the ink emitting surfaces may be
| moved relative to each other by the opening movement of the cap member. The ink
left in the ink emitting openings may be removed on suction by the cleaning
member being elasticaliy deformed during this movement. The result is that the
quantity of wasteful ink emission may be diminished to achieve the cleaning of the
ink emitting openings and the vicinity thereof without damaging the ink emitting
- surfaces.
The cleaning of the ink emitting openings by the cleaning member may be
achieved before or after the preliminary mk emission. If the cleaning of the ink
emitting openings by the cleaning member is éarried out directly after the operation
of the- preliminary ink emission, the ink left in the vicinity of the ink emitting
openings by the preihninary ink emission may be removed by the cleaning member,
- thus assuring efficient cleaning of the ink.emitting surfaces. If the cleaning of the

ink emitting openings by the cleaning member is carried out just before the




ink emtting openings and the vicinity thereof w thout danmagi ng the ink
~emtting surfaces. The cleaning of the ink emtting opeangahygzﬁﬂe

cl eani ng menber nmay be achieved before or after the prelimnary 1nk
emssion. If the cleaning of the ink emtting openings by the cleaning
menber is carried out directly after the operation of the prelimnary ink
em ssion, the ink left in the vicinity of the ink emtting openings by the
prelimnary ink em ssion may be remgyed by the cl eaning nenber, thus
assuring efficient cleaning of the ink emtting surfaces. If the cleaning

of the. i bt ' : I i 1€ [ =Ta K j ust
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the solidified ink left jn the ink_emttin openi ngs may.he renoved to
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wast eful 1nk em ssion may be dim nished to achieve the cleaning of the ink

em tThog, dperjuagitand whstefiuk inlt temissienenfaywbe hdiminsshedginachieye thek
emtting surfaces. The present invention is not limted to the

abov ' *quéaﬁi tohenfiish aRkP HEYichEtPRRAESMNyithout HasRekld tHeed 1n
t he gl;etqﬁﬁ%??g%sﬁc angt'fefggooﬁ) substitutions r%gy be nmade vvithou?ﬁ?eparti ng
fromr@(ge ?l%.l’ ort .of the invention as defined in the «clains. Industrial
Appl } i Smgaqe%ge form ng apparatus and the control nethod therefor,:

according to . o o . .
| The present invention is not limited to the above-described embodiments

and, as may be apparent to those skilled in the art, various changes or substitutions
may be made without departing from the purport of the invention as defined in the

claims.

Industrial Applicability

The image forming apparatus and the control method therefor, according to
the present invention, may be utiliied in e.g. an ink jet printer which is in
widespread use because of low running costs and ease with which a color print

< image may be produced and the size of the apparatus may be reduced.




the present invention, may be utilized in e.g. an ink jet printer which is
In w despread use because of |ow running costs and easeu%v}th m/gjé)%? a col or
print image may be produced and the size of the apparat us’HHY educed.
9 January 2007 71 CLAIM5S 1. An image form ng apparatus including a print
head provided with an ink emtting suﬁeace having a plurality of ink
emtting openings, in which an ink is mtted fromsaid ink emtting
openings to forman i mage on a recording nmedium said apparatus conprising
em ssion controlling means for controlling the operation of ink em ssion
fromsaid ink emtting openings in said ink emtting surface; a cap nenber,
havi ng housed therein a col umar-shgﬁzgmﬁgeani ng nenber of an elastic
material, and the cap nenber is ada r protecting the ink emtting
surfaces of the print head; wherein said em ssion controlling neans
controlling the quantity of prelimnary emssion of the ink via one or
nore of fhe opanimgge forndapessparays upcnding applintehead progddad gvidh ;anamd
further wherein cleaning of the ink emtting openings by said cleaning
nmenmber i smiftisgf sifaee haviogea pluralityeef inle emidlingriopaningsniss svhieh @n kels nk.
2. An image form ng apparatus includin rint. head provided with. an ink
e t 11 ngedtited o SyiGR eTune Pheginar % fefh AR iamerrp FosermegRsdiuni ch
an ink i g4 apparatus comprising
emission controlling means for controlling the operation of ink emission
from said ink emitting openings in said ink emitting surface;
a cap member, having housed therein a columnar-shaped cleaning member
of an elastic material, and the cap member is adapted for protecting the ink emitting
surfaces of the print head; wherein
said emission controlling means controlling the quantity of preliminary
emission of the ink via one or more of the openings in dependency upon a supplied
image signal; and further
wherein cleaning of the ink emitting openings by said cleaning member is

performed before or after the preliminary emission of the ink.

2. An image forming apparatus including a print head provided with an ink
emitting surface having a plurality of the ink emitting openings, in which an ink is
- emitted from said ink emitting openings to form an image on a recording medium,
- said apparatus coinprising
emission controlling means for controlling the operation of ink emission
from said ink emitting openings in said ink emitting surface;
a cap member, having housed therein a columnar-shaped cleaning member
of an elastic material, and the cap member is adapted for protecting the ink emitting

surfaces of the print head; wherein




emtted fromsaid ink emtting openings to forman i mage on a recordi ng
medi um said apparatus conprising em ssion controlling neans f 007
controlling the operation of ink emssion fromsaid ink eWIP?an openi ngs
in said ink emtting surface; a cap nenber, having housed therein a

col umar - shaped cl eani ng nenber of an% | astic material, and the cap nenber
is adapted for protecting the ink emtting surfaces of the print head;
wherein 9 January 2007 72 said em ssion controlling neans sel ecting one or
nore of the ink emtting openings for prelimnary ink emssion in
dependency upon a supplied imge signal; and further wherein cleaning of
the ink emtting o ings id cl i Ng: er i p r med qre or
after the pr etd! -eﬁlﬁ%‘wp%gnglﬁﬁlli@ %%eang%%!%%gg;&%)@} nfo]rg @fﬁ% lrrﬁg(t %@%hﬁ gr
control |} ; ' ; ' 8k WS i [ rd i PYhHed
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and em sandfurgiwit rol 1 i ng neans for controlling the operation of ink

em ssion from said ink emtting openings in said ink emtting surface, in
whi ch an i nk whersin clesging o6ithe diki enritingrppenings byewichgleaning srember iSnage

on a recordin dium the . inmage form. apparatus further conprising a
cap rrean‘?gJOIH'g‘?ﬁrﬁﬁtloﬁ%ﬁ’é et the i ary in cnission.




col umar - shaped cl eani ng nenber of an elastic material, and the cap nenber
is 9 January 2007 74 adapted for protecting the ink en1t§¥£ﬁF§H¥@9ce of
the print head wherein said em ssion controlling means contro e
guantity of prelimnary emssion of the ink via one or nore of the ink
emtting openings in dependency upon supplied i mage signal; and further
wherein cleaning of the ink emtting 6§%nings by said cl eaning nenber is
performed before or after the prelimnary em ssion of the ink. 4. A method
for controlling an image form ng apparatus including a print head provided
with an ink emtting surface having a plurality of ink emtting openings,

d em ssi Ul : I L r
and_em 51 on A KRR 25 iHARS SEh DR RARAR bt ena,
whi ch angfdu_ﬁdeé wath & 98k ehliRMgS lrthdeavend bl pIOERIRP T iAR erhi@in® bpb@Ags,mge
on a recording nedium the 1rmage formng apparatus further conprising a
cap menbend ehavdiog contreHihg hears foracomtnilling ahe sheqatidncd femki engissentieomof an
elastic material, and the cap nmenber is _adapted for protecting the ink
eni t t i ngsaidrinkeaniding ppepINERn isaisinkhemisting §urf@0@rm;swﬁmh FoHk B eidreans
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columnar-shaped cleaning member of an elastic material, and the cap member is




9 January 2007 75 5. An image form ng apparatus including a print head
provided with an ink emtting surface having a plurali tVQPJnuEJ‘S)‘ZO%w tting
openings, in which an ink is emtted fromsaid ink emtting openings to
forman i mage on a recording nmedium said apparatus conprising en ssion
controlling nmeans for controlling thef eration of ink emssion fromsaid
ink emtting openings in said ink emtting surface; a cap nenber, having
housed therein a col umar-shaped cl eani ng nenber of an elastic material,
and the cap nenber is adapted for protecting the ink emtting surfaces of
the print head; wherein said em ssion controlling neans controlling the

quantity of | i m nar. m.ssion..of the ink via.one ofr re of the ink

o t 11 ngAGHLRR TePiolecuhsdRE agsmitigs sunior ak tis P hegdystetef,
correspondi ng.: ize : dj di ] - ntdong
operation pri Soéru?t %Hﬁ%%é%p%?ﬁqlgﬁg o?%t&ﬁge %re (?Irgn %yql%&%hggg%ﬁnq@?gﬁh%d one
or nore @hidsitth bikh€mk Wil @neRANMBES of AN¢ ik ehtiging\bpédihgs ¢h eependeely t he
ink emtting openings by said cleaning nmenber is perfornmed before or after
t he prel upomasypphed phage signslhend fikth® January 2007 76 6. An i mage formng
apparatus incl ydi ng print head provided with an ink m{ting surface
having a pl urwﬁprfegn sledning ofithe ig eBpEmeEngRenings i $d gleanie frember 1s

performed before or after the preliminary emission of the ink.

4, A method for controlling an image forming apparatus including a print head
‘provided with an ink emitting surface having a plurality of ink emitting openings,
and emission controlling means for controlling the operation of ink emission from
said ink emitting openings in said ink emitting surface, in which an ink is emitted
from said ink emitting openings to form an image on a recording medium, the
image forming apparatus further comprising a cap member, having housed therein a
columnar-shaped cleaning member of an elastic material, and the cap member is
adapted for protecting the ink emitting surface of the print head wherein
said emission controlling means performs control for selecting one or more
- of the ink emitting openings for preliminary ink emission in dependency upon a
supplied image signal; and further
wherein cleaning of the ink emitting openings by said cleaning member 1s

performed before or after the preliminary ink emission.




emtted fromsaid ink emtting openings to forman i mage on a recording
medi um said apparatus conprising em ssion controlling ngaps, 007
controlling the operation of ink emssion fromsaid ink emtti'ng openi ngs
in said ink emtting surface; a cap nenber, having housed therein a

col umar - shaped cl eani ng nenber of amelastic material, and the cap menber
is adapted for protecting the ink emtting surfaces of the print head;
wherein said em ssion controlling nmeans controlling the quantity of
prelimnary emssion of the ink via one or nore of said ink emtting

openi ngs i n dependency wupon an ink emtting position corresponding to the

size of &he ragofHifo féﬁﬁhg%pﬁk‘émﬁgnémﬂiﬂg hra}ﬁﬂirﬁgh&ﬁle AViB8d R¥itPrant ikt he
operation of the prelimnary emssion via salid one of nore of the ink

em t t i ngenptmigngafaredhaying aphurphity ef inkepettingopeninggnih whithen iskeisei n
cleaning of the ink emtting openings by said cleaning nenber is perforned
bef or e oﬁnﬁﬁ@@ﬁ%éalﬁrlékiqml%wgloﬁmgﬁé%f@ﬁll gRdmagg on7a regoriinggacdivin ng
apparatus_..ncluding a pri.nt head provided with an ink emtting surface
havi ng asﬂﬁﬁgﬁﬁﬁqmﬁﬂ%ngm tting openings, in which an ink is emtted

from said | nkefifiddd QEnAPERETERARS L0 RABIITPAR, ShcRuldicof IhCiRUoH™
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sai d apparatus conprisin ssi on control or ‘controlling the

oper at i ofroad sdidKnle BirsGingropehin® indaill inkkerBifiag bidagpeni ngs in said ink
emtting surface; a cap nenber, having housed therein a col umar-shaped
cl eani ng nenbazicap member, having housed therein a columnar-shaped cleaning member

of an elastic material, and the cap member is adapted for protecting the ink emitting
surfaces of the print head; wherein
said -emission controlling -means controlling the quantity of preliminary
emission of the ink via one or more of the ink emitting openings in dependency
- upon an ink emitting position corresponding to the size. of the recording medium
during the printing operétion prior to the operation of the preliminary emission via
'said one or more of the ink emitting openings; and further
wherein cleaning of the ink emitting openings by said cleaning member is

performed before or after the preliminary emission of the ink.




of an elastic material, and the cap nenber is adapted for protecting t he
ink emtting January 2007 77 surfaces of the print head;q O§a|d

em ssion controlling neans selecting one or nore of the in en1t I ng
openings for prelimnary ink em ssion in dependency upon an ink emtting
position corresponding to the size ofs4he recording nmedi umduring the
printing operation prior to the operation of the prelimnary em ssion via
said one or nore of the ink emtting openings; and further wherein

cl eaning of the ink emitting openings by said cleaning nmenber is perforned
before or after the prelimnary ink em ssion. 8. An inmage form ng apparatus
i ncl udi ng. a pAWNimARAFbRTIAY 'ég%‘ﬂ:éﬁxé hn@lding<a lﬁ'ﬁittﬁéaﬂggﬁ%&&l?%ﬂﬁ‘éhriﬂka
plurality of ink en1tt|ng openi ngs, in which™an ink emtted fromsaid

| nk eni t einittingpamfacgshaving ar plualifynaf) énlo endttingc opeliings,nadishich anank is

appar at us coqfr|5|ng em ssi_on controllln? means for controlling the

oper at i ofimgted fRmesAid dnk gmittingropenings kkiam an inggepan reerdingsnediumak
emtting E}s]rarface .menber, having housed therein a col umar-shaped
cl eani ngSHEABRA2 ré?‘%gtlc material, and the cap menber is adapted for
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eni ssi on cont g neans one Or I Ng
openi ngsﬁbmsmﬁikemﬁangdp&m@@m%hmmﬁwﬁﬁm upon an ink emtti ng

pOSI tron a cap member, having housed therein a columnar-shaped cleaning member
of an elastic material, and the cap member is adapted for protecting the ink emitting

surfaces of the print head; wherein
said emission controlling means controiling the quantity of preliminary
emission of the ink via one or more of said ink emitting openings in dependency
upon an ink emitting position corresponding to the size of the recording medium
during the printing operation prior to the operation of the preliminary emission via
said one or more of the ink emitting openings and upon a supplied image signal;

and further

wherein cleaning of the ink emitting openings by said cleaning member is

performed before or after the preliminary emission of the ink.

7. Animage forming apparatus including a print head provided with an ink
emitting surface having a plurality of ink emitting openings, in which an ink is
emitted from said ink emitting openings to form an image on a recording medium,
said apparatus comprising |
| emission controlling’ means for controlling the operation of ink emission
from said ink emitting openings in said ink emitting surface;

a cap mémber, having housed therein a columnar-shaped cleaning member

of an elastic material, and the cap member is adapted for protecting the ink emitting




corresponding to the size of the recording nmediumduring the printing
operation .prior to the operation of the prelimnary enis§&9ﬁm§k&m§aid one
or nore of the ink emtting openings and upon a supplied I magé signal; and
further wherein cleaning of the ink emtting openings by said cleaning
menber is performed before or after t prelimnary ink em ssion. 9
January 2007 78 9. A nethod for controlling an image form ng apparat us
including a print head provided with an ink emtting surface having a
plurality of ink emtting openings, and em ssion controlling neans for
controlling the operation of ink emssion from said ink emtting openings

in said isﬂﬁa@é?éitﬂle%r@?héé&ewhér@gi’mi ch an ink is emtted fromsaid ink

em tting openings t orm an I'mage on a recording medium the inage
form ng appar giidserhitsidhecortfuTlihg ShoghsAsdledtine ohe lor Mer of twudedndiftgigei n a
col umar - shaped cl eani ng nenber of an elastic material, and the cap menber
i s adapbpenihgs for prediminagy inkemiskioanintdepagdenoyfypmsanink ¢rpitpng mostiead;
wherein 9 January 2007, 79 sajd em ssion control]ing ans controls, the
quant i t_ycexrewd{tm r'ﬁ%rtpe iSHIE OEaaesm@ﬁdmgomp H’éndi%rggoprmtﬁ%g ORRTAI t | ng -
-openi ngs._.L: ency. upgn.an ink. emtting posifi rr onging: §,0 the
o 76 of PHEr FERET SRRGYHAR R e i drhis o PR el B B ofi SR PEIEIAC
operatio(;Lnr_n(j;@‘ﬁn%l’tg)di;l & GhdRi¥h&M ssion via said one or nore of the ink
emtting openings; and further '

. wherein cleaning of the ink emitting openings by said cleaning member is

performed before or after the preliminary ink emission.

8. An image forming apparatus including a print head provided with an ink
emitting surface having a plurality of ink emitting openings, in which an ink is
emitted from said ink emitting openings to form an image on a recording medium,
said apparatus comprising | |

emission controlling means for controlling the operation of ink emission
from said ink emitting openings in said ink emitting surface;

a cap member, having housed therein a columnar_—shaped cleaning member
of an elastic material, and the cap member is adapted for protecting the ink emitting
surfaces of the print head; wherein

said emission controlling means selecting one or more of the ink emitting
openings for preliminary ink emission in dependency upon an ink emitting position

'corresponding to the size of the recording medium during the printing operation
prior to the operation of the preliminary emission via said one or more of the ink
‘emitting openings and upon a supplied image signal; and further

wherein cleaning of the ink emitting openings by said cleaning member is

performed before or after the preliminary ink emission.




wherein cleaning of the ink emtting openings by said cleaning nenber is
performed before or after the prelimnary ink em ssion. d for
controlling an inmage form ng apparatus including a print %%%@a%dg\?i ded
with an ink emtting surface having a plurality of ink emtting openings,
and em ssion controlling neans for.conygolling the operation of ink

em ssion from said ink emtting openings in said ink emtting surface, in
which an ink is emtted fromsaid ink emtting openings to forman image
on a recording nedium the inmage form ng apparatus further conprising a
cap nmenber, having housed therein a colummar-shaped cl eani ng nenber of an
el astic gut er ilametlaRbdrtRAnedn; %"Hnagé foﬁﬂﬁl%t that4ths ﬁ{cﬂ’&(ﬁﬁg'd‘?ﬁhﬂ@eddnk
emtting surfaces of the print head; Wherein said em ssion controlling
means coprowted ti¢h quank iemittdg surdddenhavany a plkralépicfinkreniittimg openings,mor e
of the ink emtting openings in dependency upon an ink emtting position
cor r es poABdl fEnission kenypHingomeans foreeentinlgg tbe opesationi afgnkranispionnirpmg

or Eéi oS R o0 RpPRRRS b SEid TR sh o gcBont Tyl SRBIEd * ana
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net hod f ihagofdrhdibg iapgatus fiedier EOmpriRihgePd By Aleusher igdwial AgusedPthedin head
provided with an ink emtting surface having a plurality of ink emtting
openi ngs¢olunmarshaped chkaoihggmember of an elastic material, and the cap member is

adapted for protecting the ink emitting surfaces of the print head; wherein




and em ssion controlling neans for controlling the operation of ink
em ssion from said ink emtting openings in said ink em %tJ Mogace, I n
which an ink is emtted fromsaid ink emtting openings to Torman inmge
on a recording nedium the inmage form ng apparatus further conprising a
cap nenber, having housed therein a c@urmar-shaped cl eani ng nmenber of an
elastic material, and the cap nenber i adapted for protecting the ink
emtting surfaces of the print head; wherein said em ssion controlling
means perforns control for selecting one or nore of the ink emtting
openi ngs i n dependency upon an ink emtting position corresponding to the
size of ther r oi. ng; ' i 0 | -Aat | PLE to.t he
oper ati on of THS GRFicA Gbiifb i BahS atioll 8 qBRAHA] P brofiiiry;
em tti ngcRRRIb8%in 88 of HidrB T thé ileémitting opleRRPsNA d%f)eﬁdhﬁlc?rﬂilﬁoﬁrﬁﬂ fnkng
openi ngs by said cleaning nmenber is perforired before or affer the
prel i m nemyttingkpesitiss i conrespendiag ntet thedsizerofcthiet reebiding meadmmegiiringr theng
appar at us .i ncl udi n% a print head provided with an ink emtting surface
havi ng aPBRURGIOPELRUOR RIHN torthe OPRELONCOT thg preliminary emission vidsdme org .
means for controllin he oper.ation .nk em ssion from said ink emtting
openi ngslqoﬁegghbe %@%ﬁﬁ%ﬁp Ellgﬁﬁ’faiﬁigélr#}‘r‘?rMi ch an ink is enitted from
. said i nk em tghbBgi ' [ DG | e
age. Tor i ng LoRas SRANRE of fhe SUE LR 0efed viaeRd Mo P R her 19
t her ei n perfemhethbefors bpaker thegaeliminarpibk enésigm el astic material, and the
cap nenber is adapted for protecting the ink emtting surfaces of the
print head; wherein said em ssion controlling nmeans perforns control for

el ecti ng. one, or re . . . . . .
> ' "f.°"°A method For controlling an image forming apparatus including a print head

provided with an ink emitting surface having a plurality of ink emitting openings,
and emission controliing means for controlling the operation of ink emission from
said ink emitting openings in said ink emitting surface, in which an ink is emitted
from said ink emitting openings to form an image on a recording medium, the
image forming apparatus further comprising a cap member, having housed therein a
 columnar-shaped cleaning member of an elastic material, and the cap member is
adapted for protecting the ink emitting surfaces of the print head; wherein

said emission controlling means controls the quantity of preliminary ink
emission from one or more of the ink emitting openings in dependency upon an ink
emitting position corresponding to the size of the recording medium during the
printing operation prior to the operation of the prelimiliary emission via said one or

- more of the ink emitting openings and upon a supplied image signal; and further
- wherein cleaning of the ink emitting openings by said cleaning member is

performed before or after the preliminary ink emission.

11. A method for controlling an image forming apparatus including a print head

provided with an ink emitting surface having a plurality of ink emitting openings,




of the ink emtting openings in dependency upon an ink emtting position
corresponding to the size of the recording nmedi um during éﬁ'&u&\r?jiﬂo.‘]ng
operation prior to the operation of the prelimnary em ssion vi'a said one
or nore of the ink 9 January 2007 81 emtting openings and upon a supplied
| mage signal; and further wherein cleagyang of the ink emtting openings by
said cleaning nenber is performed before or after the prelimnary ink

en ssi on.

and emission controlling means for controlling the operation of ink emission from
said ink emitting openings in said ink emitting surface, in which an ink is emitted
from said ink emitting openings to form an image on a recording medium, the
image forming apparatus further comprising a cap member, having housed therein a
columnar-shaped cleaning member of an elastic material, and the cap member is
adapted for protecting the ink emitting surfaces of the print head; wherein

said emission controlling means performs control for selecting one or more
of the ink emitting openings in dependency upon an ink emitting position
corresponding to the size of the recording medium during the printing operation
prior to the operation of the preliminary emission via said one or more of the ink
emitting openings; and further

wherein the cleaning of the ink emitting openings by said cleaning member

is performed before or after the preliminary ink emission.

12. A method for controlling an image forming apparatus including a print head
provided with an ink emitting surface having a plurality of ink emitting openings,
and emission controlling means for controlling the opere;tion of ink emission from
said ink emitting openings in said ink emitting surface, in which an ink is emitted
from said ink emitting openings to form an image on a recording medium, the
image forming apparatus further comprising a cap member, having housed therein a
- columnar-shaped cleaning member of an elastic material, and the cap member is
adapted for protecting the ink emitting surfaces of the print head; wherein
| - said emission controlling means performs control for selecting one or more
of the ink emitting openings in dependency upon an ink emitting position
cortesponding to the size of the recording medium during the printing operation

prior to the operation of the preliminary emission via said one or more of the ink
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emitting openings and upon a supplied image signal; and further
wherein cleaning of the ink emitting openings by said cleaning member is

performed before or after the preliminary ink emission.




