; e3e#sP2#6h#T#Qga, r | mage Form ng Apparatus and Controlling Method -
Therefor Technical Field This invention relates to an imge foﬂmwﬂwﬂwmu
apparatus for emtting the ink froman ink em ssion opening to ”mm
i mage on a recording nmedium and a controlling nmethod therefor. Thio«

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 arelincorporated by referenc in.
Background Art An ink jet image form ng apparatus, for exanpl E’Wﬂﬂﬂmmmmﬂ
printer, is in w despread use, I?%S@l@l?”lgbbhow runni ng costs a

formng a colored print image and in reducing the size of the appdfavus.

This jnk | rinter is configured for itll m nor quantity of the ink
from t’ﬁ‘ﬁgé%IQFg’éHgﬁﬂpaé?ﬁuﬁﬁpﬁg@%%&\m@swﬁﬁaﬁﬁﬁgw%% ink emtting surface of
a print head to record an inmage. If the printing operation has not been
performed for an extended period of tinme, such that the ink has not been
emtted fromthe ink emtting openings in the print head for prol onged

time, TbBgnicAKFR@@osi ted to near the ink emtting openings formed in the ink
emtting surface by the last printing operation tends to be vaporized or

dried, thatg{.8, ;oL i Il £ ] It «1th it is
difficult t’ghg% ?révcetmlr?i\r lﬁﬂi}tggggeacehmﬁégg%r{b H*l{ndg gggmlah% ?&:?ﬁ]gtﬁﬁﬁt teh% ﬂﬁ([ has
been known that, if the ink is eggtted froma given liscﬁk jet ,opening in
or der fHO# &x CHRISHONNGPOHNG PEUFRiaRgIMRER O 2 JREOKURS B yaR¢A ink is
not emtted on end for several to tens of seconds, the ink deposited to or
near thetroNingemethodthevefoni ng formed in the ink emtting surface
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 incorporated by reference herein.

Background Art

An ink jet image forming apparatus, for example an ink jet printer, is in
widespread use, 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 quantity 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 not been emitted from the ink emitting openings in the print head for prolonged
time, the ink deposited 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,



tends to be vaporized or dried, that is, thickened or solidified. For this
reason, the ink is prelimnarily emtted even during the tinme interval the
printing operation is not performed, in order that the ink deposited to or
near the ink emtting opening forned in the ink emtting surface by the
previous printing operation is not vaporized and dried, that is, thickened
and solidified. On the other hand, in the prelimnary ink emssion fromthe
ink emi ssion opening, the prelimnary emssion is carried out in a constant
guantity, w thout dependency on the size of the recording nedium Wth the
convept.ipnal . t echni gue, described aho ih N4 .t e the ¢ r. of the

i nk p&ﬂ?ﬁ?ﬁ%ﬁl ngﬁﬁﬁl’eav &h}gtﬁéuﬁnﬁﬁa rﬁEtlgi ﬂﬁﬂS\%@ n%n%fﬁeg p %qr?rt n 'l ed
in the operation of the prelimnary ink emission in the ink jet printer, in
depen@@m¥s@ORlpon the quantity of the ink emtted last time fromthe ink
emtting opening, inmage data or the color of the emtted ink, with the
consequencely bath iﬁlejat%mtbt,yit hfas theeni kitowas ellat] if theeinkr B emiitied Yromla

em ssion is increased. Wth the conventional technique, described above,
contr f. i1y :of J monary, i hSSh:E L0 i ven
i cBiveR I GoflepRhirel ift orack 13 bGP pFintiR Bha RERIESHRRIRY el ¢
operation of the prelJi.mnary emssion . of the ink jet printer .is.not nmade in
depe nﬁ‘é‘?ﬁ?ﬁuﬁﬁé}ﬁ tbgéni( Ak notiemiticd op end; fo5 gy Pfaﬁgtot fGos r?rfjl $RCORGS oy WK on
prior to the operation of the prelimnary em ssion via the ink emtting
openi degpositad: to phaean ke duk rerpitting topeming fermed yin chetink ¢mikitingeshrifacet he
prelimnary ink emssion is increased. Mdreover, in the conventional

oper atdn tofbd Rapoviged of deied, ithdt is/ritfickaed bheolidited. IFor this fd¥on eHd i nary
ink emssion is nade at a constant quantity at every ink emtting opening

0 BESP pRYitf 55y et BEEGERG RES AL Bt Bl i, o,
the " Rot iag}tja%ngﬁfj %nu g]rdei,rfthw the 1r|1ks dsegcc)sr}tesdo f of near the ink emitting opening
formed in the ink emitting surface by the previous printing operation is not
vaporized and dried, that is, thickened and solidified.

On the other hand, in the preliminary ink emission from the ink emission
opening, the preliminary emission is banied 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 the 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



t hus® | eading to wasteful consunption of the prelimnarily emtted ink. In
order to prevent the large consunption of ink due to the prelimnary ink
emssion, it may be contenplated to use a blade to clean the ink emtting
openi ngs. However, a certain quantity of the ink tends to be left in the
vicinity of the ink emtting openings by such wiping wwth the blade, with
the result that sufficient cleaning cannot be achieved. Meanwhile, if
plural bl ades are nounted on a rotary shaft for rotation, there is still
the risk of damaging the ink emtting surface. In addition, since reliance
is pl g egr t the
I nk Igﬁ’eegﬁlﬂﬁn#ﬂelhgf‘egf]ﬂﬁg Sgts ﬁé g?\;en rﬁ?E ltﬁlr%ag%[zin% gq)rase%(ﬁmﬂ sclosure of
“the Invention It is,an object of the resent I pvention to provide a noveI

i mage 15 CRRIHING HPSAIESSI bt;palaﬂ@tl@n oR 4 Preliminary #issian OEHEP Rk Jeh t he
above-descri bed conventional ink jet printer, and a control method
t her epointer tis imotanmadbemn dependendy nlpemmtlwenk emittimg) positmmdovinge ther | mage
form ng apparat us, in which the quantity of wasteful ink em ssion can be

d f ff
U ” am i g‘%h&%ﬁbnfﬁn@gw%& *lg)érﬁ‘t‘foﬁrﬁf‘ﬂl' cHhindee diftisS | SME ect

of cl e Vvic of the ink emtting openings, and a control method

t heref or.... For _acconp t he above preesent . i nvent i
ot ovi GBUUAE ORRGEER T dhe oA eHRCE fORh o guan By i TREARkoI b ¢h an
ink emitting surface having a plurality of ink emtting, openings, in which
an i npreliminarytialy emissiontis Ineneased.t t Mageopeiim e conyesntiangh aperaitoroef a
recordi ng nmedium and in which

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 non-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 consumptio.n of ink due to the preliminary ink
emission, it may be contemplated to 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
cleaning cannot be achieved.

Meanwhile, if plural blades are mounted on a rotary shaft for rotation, there
is still the risk of damaging the ink emitting surface. In addition, since reliance is
placed only on the wiping effect, there is presented a problem that the ink is left in

the vicinity of the ink emitting openings.



t he apparatus conprises em ssion controlling means for controlling the
operation of ink emssion fromthe ink emtting openings in the ink
emtting surface. The em ssion controlling neans controls the quantity of
prelimnary em ssion of the ink via one or nore of the openings in
dependency upon a supplied i mage signal. For acconplishing the above

obj ects, the present invention also provides an image forn ng apparatus
including a print head provided with4an ink emtting surface having a
plurality of the ink emtting openings, in which an ink is emtted fromthe

i nk eTﬁEéﬁ)ﬁké) %q9§ehﬂoﬁorn1an i mage on a recording nmedium and in which
t he apparatus coiprises em ssion controlling nmeans for controlling the 5
operation of jnk em,ssion fromthe,ink emtting openings, in the ink
enitting su&tf Hean OPRSteRd U BFESEBhIRANHY LorPAR%Idg e SOVl iMeLe TORBIRE of t he
ink emtting openings for prelimnary ink em ssion in dependency upon a
supp! iapparategecspahlel of Aesobdngntile problpm hmhebente imbfhec abovetldesgnileadnt
invention also provides a nmethod for controlling an i nage form ng apparat us

i ncl %bﬁﬂeﬁima{mhkWimgvdxﬂﬁgcwh&m Alethedk tiRfFefdri ng surface having a
plurality of 1nk emtting openings, and em ssion controlling nmeans for

control lingythe operation of.jnk em ssion fromthe ink emtting openings in
the ink em It Prgialief obiCet Of UG BRFSsRC iaYentotly Pravide AlnimngeHaBmg 7 ng
openings to forman i mage on a recordi ng nedium ‘The em ssion, controlling
means appatates,sin ehighathe qpastity refl wastefpl iakg eglisgionfcambe diminishethe or
nore of the ink emtting openings in dependency upon a supplied inmage

si gnalwithiout damaging the ik teneitidhg \sarfaceeot achiehe theesffeut ofheleaningn thd so
provides a nethod for controlling an inmage form ng apparatus including a

print .vlikﬁﬂﬁngle'iE‘i’ﬂgeﬁ‘iiﬁti}}ﬁaﬁgéﬂ'ﬁgﬁmﬁdb'&an&HI fRgRodvdrefra plurality of ink
eni d ems [

emtting o ngs, an ron-controlling neans for controlling the

operation of.ink en sskon from.the ipk em tting openings.in the. ink

on 151 ng sufPhcicOMp i bR A oBa: b PRsRETRVEHOL ArPYidsS Bheni nos
to forman jmage on a recording nmedium The em ssjon cqontrolling means

per f oAFRREE YA AUNE fanpasalius cincidipg ed dirintphead preyidead, ithhiant (g eBPltIgIgs i n
dependency upon a supplied i mage signal. For acconplishing the above

obj ectssrfacéhapimesa plunalitye of ik enlitmgpopenidgs, imwhichgan fnk s emittgobfroat us
including a print head provided with an ink emtting 6 surface having a
pl ur alhé ¥nleenliftingBpéhingd toPRMNES imaBeWH &lreddrdifng rhédiff, t4rRidin| WaieH he i nk
emtting openings to forman i mage on a recordi ng medium "and in which the

appar ' LSSLOMN ' [ [

oper atr o APERAR SERpERE PG BRBELIAERRRRR Tt Enefiye h ekt of
emtti, surface.. The, em, ssion, controll.ing.megns.control.s the_ quantity of
orel | ARATISIS SR W 16 STRITOE ORFINET ol GH (SHRLTIRG. WIFaLes nghe

- openings in dependency upon an ink emtting position corresponding to the
si ze emissienrcontioling means candrols the ghantity of predindiparyacinassipn obthe ink he
operation of the prelimnary em ssion via the ink emtting openings. For
acconwia shé og nidre cftthe @ pehim i dégeadenes aEbniarm@ptliedrinm,gmigmalyi des an

i mge form ng apparatus including a print head provided wth an ink
emtting su {:01; ot Wi i kbl s L | i.ch an
Tnk i s ot CRopoanplifgi e dliRelobiBtis, e BEM A e ARaR ol proh Tt
recordin di u and in which.the a ratus co ises . em ssion controlling
means WGEC RIS FBRGrats WSHAIngoH 1y Ak Aro¥idsd PRthann ik RRULHE ¢ i ng
openings in the ink emtting surface. The em ssion controlling nmeans

cont r stisface dayingaiplyradity pridheninkaamittng opeatngs, inhwehichlkan/ink snemittedror e of
the ink emtting openings in dependency upon an ink emtting position

cor r efiindhBdnkerhiieingi gendhgd be foRa M iMago™H A Tebording nidédiul,idid D
operation prior to the operation of the prelimnary em ssion via the ink

emtt| Qﬁfgﬁ Si, Hgﬁaﬁﬂﬁs Bilbrises B Iiés?&'niéﬁ%lﬁhggglseaggofor%&ﬁ’t?&'liﬁhitl’ﬂ=9 the

above e prese i nvention al So prov



i mge formng apparatus including a print head provided with an ink
emtting surface having a plurality of ink emtting openings, in which an
i'nk is emtted fromthe ink emtting openings to forman i nage on a
recording nmedium and in which the apparatus conprises em ssion controlling
neans for controlling the operation of ink emission fromthe ink emtting
openings in the ink emtting surface. The em ssion controlling nmeans

sel ects one or nore of the ink emttigng openings for prelimnary ink

em ssion in dependency upon an ink emtting position corresponding to the

size of t r I the
oper a0POANOR GHEKBRFATHP R i inRieshitfpg obRhidi AR Tk BBBHEfurtRe: Fo
accongllshlng t he above objects,_ the present inventiopn alsqQ provides an

i mage @rﬂﬂlﬁgloalp%ﬁta@]d@ H&aﬁdlsﬁéﬁcés PRE A TR 0|§r ¢ i1k LIRS APenHKES
emtting surface having a plurality of ink emtting openings, in which an

i nk i forgprelib@dafy Dk éméssiok iredepéndency pponngsuppliddimagesignalje on a
recording medium and in which the apparatus conprises enission controlling

means for cpgiholdd fJHslhEi ARSI g@@e&?he eﬁ]fes%ﬁt AV tion 1?8 rgra%dew ting

openi ngs in ?ﬁe |n |ng sur ssion contro g neans

sel ects on of the ink.emttin enln for prel

o SSSHI0t FopRRIOHGR 2 hags, Foing AT G d BOCigh 2B OIS, e
size of the recording nmediumduring the printing operation prior to the
oper awiitn apf inlhemitidng surface baving enpluralithefi ik emitting:@pepingsngndand
upon a supplied i mge signal. For. acconplishing the above objects, the

pr esegnissive Tonadlin s eneimvictesomrollifig the fopdritivn ofihk @nhissionafrontge
form ng apparatus including a print head provided with an ink emtting

sur f ag‘flﬁ ?ﬁ]\g{{t{#%aég%lﬂgéhht H{ é?ﬁltﬁﬂ%tshffaae OREWH 2@? andfk i§®nfitte@ from

contr con ing the operation I'nk em ssion from t he

ink eqpitiin enin S|nth |nkemtt|n an_ink.is

e ¢ B YUCHPHAZ GHEniRES b s iage oRg: REPHIEE mhdiylhont b8 rubBiin

medi um The em SSI on cont rolling nmeans controls the quantity of prelimnary
i nk - eabBEOHing means wentolsrthequantityeof preluninary egnispion; ofgtheningeyiaranmcy
upon an ink emtting position corresponding to the size of the recording
medi uat dwsrerd theénlp entitting opeeings independencyadiea sppplidd imagé sighal.
prelimnary emssion via one or nmore of the ink emtting openings. For

acconpl i shi pgy taeél?lﬁpﬂgﬁl tﬁ%}fovet eBfsS R rés@ﬁemwaﬁlo@ﬂ ) er@vmég% a

met hod for contro ng arm | mage form ng apparatus i ncluding print head
provid n_i ce i ng
openi H’beghog:far g%@@ﬁ%%mg? #ﬁ‘bﬂ'rﬁa%&gar%@lg 1@8&‘@]@ '[}r%“tq{%d&%gﬁgq(%%n of
ink em.ssion . fromthe ink em{htlng ﬁﬂl? %&({elnk emtt|$ surf in
whi chvath jak inks expitiingsurfane hagIng R PHITRHDL @loldn eRYHIRG OnsnKIgs, 3 ge on
a recording nmedium The emi ssion controlling nmeans controls the quantity of
pr el i emissigniconteiiisg imearis fon comrallingdhe opferatien iofilkink renission penthegs i n
dependency upon an ink emtting position corresponding to the size of the

recor §ingnifheig! Bgémrnl o8dntthe iRk thitifig @.aﬁraeél fnwhicl antigktifesipedafrban of
t he prellmnary m sSion via one or rmre of the ink emtting openings and

upon ﬁ%@. BoLh rg*sggrgﬁggraal m oh iBhe@ SHAPLGHINORIdR AT SRissfhs. the

presen I’OVI for con I'ng an I nage m ng
apparatu lncl ud| n% r| nt head rovided with an ink e tgl tti surface
havi n(joﬁtfﬁ mgamqe\p dier Qﬂm%ﬁP{IFPh %ﬁ%‘ﬁP%& ONgn A BRIESPIHHh PEINEy neans

for controlling the operation of ink em ssion fromthe i nk emtting
openi ngeningstihelepekdemdyt upow asupplicd imagewignath. an ink is enitted fromthe
ink emtting openings to forman i mge on a recordi ng medium The em ssion

control | i ngFERaBeomplisRinEsthe UBoVe! objSéts Stheqsiesélt iBventdn AROEprovide’aar Nk
emtting opening in depe dency upon“an 1nk emtting position correspondi ng

to the agéefo%ung apparatus including a print head provided with an ink emitting



the Tecording mediumduring the printing operation prior to the operation
of the prelimnary em ssion via one or nore of the ink emtting openings.
For acconplishing the above objects, the present invention also provides a
met hod for controlling an i mage form ng apparatus including a print head
provided with an ink emtting surface having a plurality of ink emtting
openi ngs, and em ssion controlling neans for controlling the operation of
ink em ssion fromthe ink emtting oggnings in the ink emtting surface, in
which an ink is emtted fromthe ink emtting openings to forman image on

Sl cotbaConavhle Tonliafy Brak AR bBraindd AR Wk Mot fom ..,

ink emitting position corresponding to the size of the_recording nmedi um
dur i ndhe Wk SMiHing @PEREIZSt 1ockOTHY AB IMAGE b AgEEPHNG Mmediunh ang, B Whitehr y

em ssion via one or nore of the ink emtting openings and upon a supplied

i mage tls¢ gpparatus d@mprises enlijsion coatrdlifgenidans dordornoipgsthe foperation bé
achieved 1 n accordance with the present invention will becone nore apparent

from Fig'li?l%lxﬂ\iﬁﬂifﬂ Teoe fifd iinié}ﬂitﬂBgtn %@Rgé o' @it AR AhitRAL Ssurfles ofhe

especi en read I n conjunctl t he acconpanyi ng-draw ngs. Bri ef

or 1 nt RiSSOR g etk cqiEhls e AR REL REBi o n Ftiiny S 4RE k™ |

present invention. Fig.2 is an enlarged transverse cross-sectional view of

an i nkig enereramose ®frtherinkigmittingiopenings in dependeney upomam dnk gawiitingd

exanpl es of a head cap, a cleaning roll and an ink reservoir shown in

Fi g. 2 pokitibrf dogredpohdingvice\the koxé 0f thBerespatingi eddaxangiresg ahe gprivtasl cap, a
operation prior to the operation of the preliminary emission via the ink emitting
openings.

For accomplishing the above objects, the present invention also provides 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
the ink emitting openings to form an image on a recording medium, and in which
the apparatus comprises emission controlling means for controlling the operation of
ink emission from the ink emitting openings in the ink emitting surface. The
emission controlling means controls 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 the ink emitting

openings and upon a supplied image signal.

For accomplishing the above objects, the present invention also provides an



cleaning roll and an ink reservoir. Fig.S is a cross-sectional view taken
along line VV of Fig.4. Figs.6A to 6C are enl arged cross-sectional views
for illustrating the cleaning operation of the ink em ssion surface of the
print head by the cleaning roll. Fig.7 illustrates neans for detecting the
timng of prelimnary ink em ssion fromthe ink em ssion opening which is
carried out when the head cap is noved relative to the print head. Figs.8A
and 8B are schematic views for illusigrating a nodification of the y 11
cleaning roll. Fig.9 is a block diagramfor illustrating the structure and

the operation of a controlli .devi ce. desi gped for ,controlling the.inmge
For i HEREp aatng srecrusrpcRiiEe Rt ehed] Favied Ml fn gk ehifingnnar
showi ng the controlling nethod for the inmage form ng apparatus according to
t he psaxfaoe hawvingn pluraligy of ik emjttigoapeningsdncshichdan urk isremisiesk fionon of
the prelimnary ink emssion. Figs. | | Ato 11 Hillustrate the cleaning

oper athe® miP¥ntiftthE bpéRingd toAormedrdl ifhhge lprd réedrddlg tilinmk andtinheddch Fig. | 2

is a perspective view of an ink jet printer as an exanple of the inage

or e BRSO ARRGEF LA R GBSO,

Flg.l ?nllc Semission @Focrhi the \llllll? Vgrfsujgﬁt\{\fg ngpe%ri]nésn klnj e Pr{kl %Elsxairttileigr] dsusr a%%i. f .lfeal 'y
emission controlling means selects one or more of the ink emitting openings for
preliminary ink emission in dependency upon an ink emitting position
corresponding to the siie of the recording medium during the printing operation
prior to the operation of the preliminary errﬁssion via the ink emitting openings.

For accomplishing the above objects, the present invention also provides 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
the ink emitting openings to form an image on a recording medium, and in which
the apparatus comprises emission controlling means for controlling the operation of
ink emission from the ink emitting openings in the ink emitting surface. The
emission controlling means selects 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 the ink emitting openings and

upon a supplied image signal.

For accomplishing the above objects, the present invention also provides a



showing the state in which the head cap has been opened. Fig.l4 illustrates
a specified structure and operation in which the ink jet head has been
i'nserted and housed in a preset location of a nmain body unit of the printer
along the direction of an arrow Hin Fig.l. Fig.ISillustrates a specified
structure and operation in which the ink jet head has been secured in a
preset |ocation of the main body unit of the printer by a head nounting/

di snounting nechanism wth the head gap being novable. Fig.l6 illustrates
~a specified structure and operation in which the head cap 12 | oaded on

B e U VU

in whiqﬁithe,head cap is sequentjally ved along the direction of the
ar r owWith Ak dBl reraHBagWPYace MaVEE: & PIYaIBE of inkpenptting onenings, rafics a
specified structure and operation in which the head cap is noved to the

full smisiienatomplling mears forocontfolling theraperdtiom of dnkretanssiomfrom the
novenent trajectory P and has reached a receded position. Figs.|9A and 19B

are s i ' : | : | het i~at : tiher;ef ' i ch the
Tk | e Eniiing GPUALEAAN B3 IR drilteing subficel Al Whiclf R iRlis MU

Fig.2Qi bl.ock di f 1] ' h . he. '
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form ng apparatus according to the present invention. , .
controlling means controls the quantity of preliminary ink emission from one or

more of the ink emitting opening 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 one or more of the ink
emitting openings.

For accomplishing the above objects, the present invention also provides 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 the
ink emitting openings in the ink emitting surface, in which an ink is emitted from
the ink emitting openings to form an image on a recording medium. The 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 preliminary emission via one or more of the ink

emitting openings and upon a supplied image signal.




Fig.21 is a flowhart showing a control nmethod for the exanple of the image
form ng apparatus of the present invention and nainly showi ng the control

of the operation of prelimnarily emtting the ink. Best Mde for Carrying
out the Invention Preferred enbodi nents of the present invention are now
explained with reference to the acconpanyi ng draw ngs. 13 Fig.l shows, in
a perspective view, an ink jet printer as an exanple of an imge formng
apparatus according to the present imvention. This ink jet printer is of
the type in which an ink jet head 1 is of the independent configuration and

I e A

is I ntroduc in a rection of ar

stationary ,state within the main body unit of, the,.printer 2. The ink,jet
e ThahbAeE coRBollind b IMARe Y rBILE abhRaIBUACIIRG AR héad provided

el ectromechani cal transducer into fine droplets which are then emtted and
spr ayedithsan rikk demnstting  sunrfacso havimg shediralitye cofr ik gomigting ngperithgs,i mikd j et
head includes an ink cartridge 3, a print head 4 and a head cap 5, as shown

in Fi @gniksiofdcohtrdiflifg! Mbasafér tsttolBingothdsopdiatibRofdhkWiRistioP fléndth€ ol or s
and has a casing elongated in shape allong the width wi se direction of the

mai n Je f P ' I . | . W ' i on of
the r a8 ¥R be Hpehieeli dedcomistiB, wityed AL HHER i bigis Yl B
provi ded, an ink, chanber divided into four sections, charged wth, four

col or $hefnk gEittiig operipes {0 feum aiy ImageRarecayding medtining THheemisgion n
manner not shown. The ink cartridge 3 is fornmed e.g. of hard

controlling means performs control for selecting one or more of the ink emitting

opening 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 one or more of the ink emitting openings.

For accomplishing the above objects, the present invention also provides 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 the
ink emitting openings in the ink emitting surface, in which an ink is emitted from
the ink emitting openings to form an image on a recording medium. The 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 one or more of the ink emitting openings and upon a

supplied image signal.



resin. On the bottomof the ink cartridge 3 is nounted the print head 4, as
shown in Fig.2 (enlarged transverse cross-sectional view show ng the ink
j'et head 1 shown in Fig.l). This print head 4 divides the ink, supplied
fromthe ink cartridge 3, into fine droplets, to emt the so produced fine
ihk droplets, and includes plural ink 14 emtting surfaces 6 each
provided with fine-sized ink emtting openings along the | ongitudinal
direction of the ink cartridge 3 acrggs the entire width of the recording
sheet. These ink emtting surfaces 6 are each forned of nickel or a

ni ckel - cont & Qi I t Y, [ckal: q = L 0g

et hod, - and OMeF So[EIEAF spld et AdAnblics ihndy HedBliefo i) hECGaANL
cartridge &EEach i nk em',tting,ﬁurface is provided with cok’g s..of |

{ our - cbitar e |pIRSEH; inyengios, eRilh gaecome emoggy spparggtntramy they dollewing bl ack
K, and is designed as a unitary line head for four colors. Although not

shown destidptiont obntheof pricfarréd kembiotimentss uhémoés efpduaallyg when aehdnis of
the ink emtting openings of the respective colors of Y, M C and K and the

COWe)&%ﬂjLHEUtdeP@ﬁhQHel&@%(gkrnﬁhigggl A anﬁ%ﬁ nk emtting openings in register

with the'resin coating ectrodes are formed as corrugat ed
surfaces. On the bottom surface of the ink cartridge 3 is nmounted the head
cap. 5. This head cap 5 is used for holding therein a cleaning roll 7, as
| at er _expl ai ned, ,and operates as a cap nenber for covering the ink emtting
sur f adddefsDescriptiorppf He Reawingsand for protecting the ink enitting openi ngs
agai nst drying or clogging. The head

Fig.1 is a perspective view showing an ink jet printer as an example of an

image forming apparatus according to the present invention.

Fig.2 is an enlarged transverse cross-sectional view of an ink jet head
shown in Fig.1.

Fig.3 is a side view showing specified examples of a head cap, a cleaning
roll and an ink reservoir shown in Fig.2.

Fig4 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



cap is in the formof a shallow box elongated to a length equal to that of
the casing of the ink cartridge 3 and which is opened on its top surface.
The head cap is novable relative to and di snountable fromthe print head 4.
The head cap 5 i s novabl e by novenent means, such as a notor, along the
direction of an arrow A or an arrow B, that is, in a direction
perpendi cul ar to the |l ongitudinal direction of the 15 ink emtting
surfaces 6 of the print head 4. Wienjpoved in the direction of the arrow A,
the head cap is dismunted fromthe ink cartridge 3 and, when returned in

t he dl%FCtloqﬂEf the arrow B, the head cap is again nounted on the ink
cartrf anwhile, the head cap 5 is forned of, e.g., a hard resin.

W thin the i nside of the head cap_5, there_ is mount ed t he cleaning roll 7.
This cl eani Hig-Pds p b;loclépiéaatanhéoraallbstr@twaﬁhﬁ@trm&@tm@ramdoﬁheccpmmun@ of ife i nk
emtting surfaces 6 of the print head 4, is fornmed of an elastic materi al

to a c@huﬁnﬁrghdh\ape desiphedsformontedling th@@nlagee’c)rmmgea aratiteacording head
cap 5 along the longitudinal direction of the head cap Thus, the

clean i ded extending parallel to the i nk emtting surfaces
6 of cﬂﬂlerpﬁlles?ﬂm SHQBHThe cleaning roll 7 is noved along with the head cap

5in the d| ow. A cIe the ink emtting surfaces 6 of
Che print - nEsi 10 T adlosliarh showite e fornganedios Br the et i
provi ded an |nk reserv0|r 8. This ink reservoir 8, into which is poured
pr el i eppenatus/acaeirdingctoi the piresenttingention,arnidswiatnly sheming the cm@ob@F the head
4, is fornmed by part or all of the bottom surface of the head cap 5,

desi g@pgraaﬁmaom piéhﬁﬁﬁ;l;ﬂyoi\ﬂkckgﬁistgloﬂ n which to receive the prelimnarily
emtted ink. A specified exanple of the head cap 5 and the cleaning roll 7

I's now expl Fg%?ﬁ&‘tbqlrlgflﬁhgﬂﬁé R gfeﬂﬁm%g&ﬁ%rﬁ\tlholjtlifkhe c a'r:ﬁl?%f‘oll eﬂl ' head

cap 5 is of ongat'e ape, I n neeti and Teng he i nk
cartrid 3 sho in, nd is designed in the formof a shall ow

ot t ofsiekCanor s ikt beadn of ° 76 Shich i formod A Si devall and whi ch
- is opened at the top, as shown in Fig,3. As aforesaid, the head cap 5 is
moved in a Big.&2ts aiperspeictineatewyotan mk j&t printerraseexampleyobthetimage s, in
a direction perpendicular to the |longitudinal direction of the ink enltting

sur f agesningodppdratugracodrdiagdothe Aregasiihvemiory andagpecificallyhshdweg drep,
about to be nounted agaln to the ink cartridge 3 when the head cap has been

ret ur gede N wWHich fid gpgleﬁje ?Pe&? hﬂ?ﬁlﬁrﬁ gﬁhtohonl ng paw 12 is provided

on t he upper end of ead cap opp05|te to the cl eaning

roll 7, as |n F| 3. ..This. positionin ret i ned.

| over ' si de EUGLS e ietsmetivA TieRl gbou R 08 et prinfer, fad|BRGifANYS |,
the vicinity of the Io git dlnal tomar s the print head 4 of the
head 8BOWENE theestats i }Ch gdwead (gapgpﬂmﬁ{fepd}pem i s detachably mounted so as
to be contacted with the ink emtting surfaces 6 of the print head 4 over
the entire Fendgdhllukratesfa spacidmdhstenctund aneopdretion rig whidh the ink getned a
pin 9, as shown in Fig.4, this pin 9 being protruded and held by a :
subst aghd 3HakYbeenSindAest 4R FstdeAdnnP Pés@g 16BN o 8 main BEGMAnitofH i 3. AN

upper pin-receiving portion of the holding nmenber 10 nay be elastically

opene the pin 9 against the

pi n~ rgtt,@it%%agggﬂ?d%%&?%ﬁ?égo O‘Lp?izﬁg!lggrecel ving portion is opened to
receive the_pin_9, with the pin~receiving paqrtion,then being closed to hold
the pin. |fFeg>A5eli11§§tr9te§rﬁbsBpw? di strpefres @ad QpexafioR-pew mrh B 96ton i s
opened to allow the disnounting of the pin 9. Meanwhile, the colunnar shape
of thhead dasibegnsetured insa presiet) hemition gfr theemain bddy antmfdhelprihter byva shape
in which a longitudinal center portion thereof bul ges out noderately as

shownpied Eﬁ&uﬁi@%&mi{ﬂﬁng PREHANIRh, Withstheheh@hp beng ARtGIabldi nal center
portion of the cleaning ro 7 tends to be flexed downward and hence it is

Contact wi t FEAEfifierbisf @f%ﬂ?%?fé%&sﬁegéné 8 SRR WRERE R4



The portion of the cleaning roll 7 contacted with the ink emtting surfaces
6-is formed of rubber or the like elastic material. That is, although the
core material of the cleaning roll 7 is nmetal or hard resin, the peripheral
portion thereof on the outer side of the core material is formed of rubber
of the like elastic material. However, the cleaning roll 7 may be forned in
its entirety of rubber or the like elastic nmaterial. A floating spring 11
is interposed in a |ocation between §fie cleaning roll 7 and the head cap 5
where the cleaning roll is held by the head cap, as shown in Fig.3. This

floati pL i.n . : [.ASH l i I 7

t over HERIEAESH B Biueo Pl PAos Pt 81 SRRk T iRt ek JRe RRLRYL R L €
spring plate substantially U shaped when seen in a side view and which is

i nt r o8N A andopened.pel ow t he pin 9 in the vicinity of the hol ding nmenber
10. The biasing force of the floating spring 11 acts on each of the pins 9
for thrusti PFgg.1dllakeates ngspediified stravturd andhepdratiosintwhich therfeadesaps of
the print head 4 with an approxi nately equal force. Thus, as the head cap 5

is no . i f1; N idgea 3 i ig. 2,
the ol oscduertidle NP EIGE e iditcCRop st Y idhpaa in, BooSamee i),
emtting surfaces 6 of the print head 4 over the entire length of the ink
emttil'ﬁ‘é'eéﬂ??@lé@eﬁt?rm rtue of the biasing force of the floating spring 11,
the elastic _force of the cleaning roll 7 and the crown shape of the

cl eani ng r oFig.18dHuskrates a spesified strughire pndneperatips inovhichrthedeadocaphe
substantially U shaped plate spring and nay al so be a coil spring. The

cl eaniigendvdd to/ thes flllBtroRe r00Ad ithe dinectiont@ficthet Ae6WOA i Adtdrligndenivigim tti ng
surfaces 6 of the print head 4. Thus, as the head cap 5 is noved in the

di recty . PS%}EY‘? 1 ) &w groll 7 is rotated by
bei nghltl?g}]t leﬁt&tﬁﬁ&%tggfw %ée&lan g%ﬁ‘ir?{'el&%gcﬁsur glg'es 6 of the print head
4, over the_ent] | en t hereof .. .wWith a .noderate. pressur to r ve t he
kAt T xodFIE-198 andkrdiare Seirtad e By e R PR ot ¢ he
cleaning roll_ 7. The cleanin .oi)erati on of the ink emtting surfaces 6 of
t he pfeym inayhich the l@kdéhhﬂ@f? iloadedian thewmeipbedyamitpf the prigtesnda & o
Figs.6A to 6C. In Figs.6Ato 6C, the ink emtting surfaces 6, ink emtting

openi iayl3 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

passi vel y 1 g4200ds 8180k WAt RAIANAGRE AN Cerile ATHREbpelalibndIa | Nk

emtting su ces 6, as t eaning ro I's noved al Irection of
arrow A al gn i th the. d ca .shown in Fig.2. lt.is now assuned that
the " raaftoli Savied MRi0IPE GbroniRe Mhubis Srdafbterdf e "BHER FRBgen nos
13 of a certain . . .
- 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 present 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.



columm in a given one of the ink emtting surfaces 6 of the print head 4
shown in Fig.2. 19 Fig.6A shows the state in which the cleaning roll 7,
havi ng noved along the direction of arrow A as it is passively run in
rotation along the direction of arrow C, has reached the position of the
ink emitting 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 neni scus 16 of
a concave surface is formed within the ink enmtting opening 13 under
surface tension of the ink 15. Referring to Fig.6A when the cleaning rol

7 is nmoved gtogg t he direction ﬁf arrow A,. gs %t.i§ passi vel rot%ted al ong
the directi S8-drSAWHWNE PEFRPECHEE eV PRJNEJELPHETT S %nﬁe&aéwé%a vty
stopped from one side edge towards the other side edge thereof. In the

i nt er impageiformingappataguy agcasding tmgxmpmsenglmnt@npﬂ'bmmbmt pringag i he
direction of the arrow D via a gap on the other side edge. Then, referring

to Fi ofRe typeintWwhicH sanhkget Bkad 1 issof e hitfependent ebmfiguraliondindes i on of
arrow A as being passively rotated along the direction of arrow C and

reach [ f ' Lt o] L9~ 13, T [ It Gl g

openi %@?’i Looac%%@pﬁgt gl x\}fagf o%%@dﬁ%é*%gaﬁﬁ%&r %I I?Thf’ gﬁktﬁ?sﬁ |dm§ ?ésg

t hrust aggi ns{ .and _cont act ed vm'tkHt,he ink emtti nc? surfaces 6, so that,

m cr odREedeead yn a; disection o arspw Heinctheg APNEANd $et i gastptigpany $134¢ uded
by elasticity into the ink emtting opening 13 between one side edge and

t he opyidsintthe snaia wattyeunit of ke printer@.t ti ng opening 13 to stop up the
entrance to the ink emtting opening 13 to hernetically seal the inside as
the cl eani nTheOldk K& hexd rHdRdidRE Mthe" Rguid il byt B?IM chdthd-kanenest ng 13.
Subsequently, the Cleaning roll 7 is further nmdved al ong the direction of

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, magenta M, cyan C
and black K, in a manner not shown. The ink cartridge 3 is 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-sectional view showing the ink jet head 1 shown
in Fig.1). This print head 4 divides the ink, supplied from the ink cartridge 3, into

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



20 atrow A, as it is passively rotated along the direction of arrow C, so
‘as to open the one side edge of the ink enmitting opening 13, with the other
side edge thereof renmining stopped, as shown in Fig.6C. At this tine,

m croscopi cally, when the portion of the surface of the cleaning roll 7,
slightly intruded into the inside of the ink enmitting opening 13, clears
the one side edge of the ink emtting opening 13, the air hernetically
enclosed within the ink emtting opeggyng 13 is drawn out along the
direction of the arrow E via a gap in the one side edge of the ink emtting

openi Mg subfheetSChrch, SRSRAREifh BRE-RECETHK Boifilg PoreS Mbbe te e

i nk emttln Eenlng 13 is pushed qut in a mnor quantity and the ink
em t t ilpagis 'p%m girestipe ofdhe érsk Fyridge Sarqrpestha ertingrwidsh r@)thage@w@mg in
Fig.6B to the state in which the air in the ink emtting opening 13 is

dr awn sheét. ( Td@ati ek preasisting) safasesod iane FiegchClotmed i of inickdle dmka
emtting opening 13 is sucked. This produces the force of suction of

nead I Cﬁaﬁfdm@ﬂ‘i’%*ﬁlﬂ@?‘é‘?ﬁ%a?fh&ﬁ S B9, 02@?5%?%1&&?‘{]&5‘**@3’&‘%?%%&5??@ )
For modrarCYEReT Ao foe | HoRg bR | drdetid 1 Tl il aiigs, Re ARk 4RK ti ng

surfaces 6, the ink em tting surfaces 6 may be cleaned w thout danaging the
pr ot eemuitting ayefaceis provided Methupolnmsalf fousecoloed otk eméstingkopsnings of
surt acyiilo?v Y, nf:genta M, cyan C and black K, and is designed as a unitary line head

for four colors.

Although not shown, the portions of the ink emitting surfaces 6 having the
columns of the ink emitting openings of the respective colors of Y, M, C and 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 openings against drying or clogging. The head
cap is in the form of a shallow box elongated to a length 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 print 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



In the foregoing explanation, the cleaning roll 7 is passively rotated by
physi cal contact thereof with the ink emtting surfaces 6 of the print head
4. Alternatively, the cleaning roll 7 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 by providing two pins 9 on both ends of
the cleaning roll 7 for extending in the up-and~lown direction and by
introducing the two pins in the subsygntially U-shaped groove formed in the
hol di ng menber 10. Since the surface of the ink emtting surfaces 6 are

scrap b h i i I .7 4N I Jigui o ixed to
the | ik BpblifeguEhe s b 8 3hE et heat, 4" SRhER okOf dbofE drctiberbLAHEN
caked to the ink enitting. surface may al so_be rgfoved. Th cleanigg.roll 7
may alEwWwd rthe dead cap ig digeeunteddromcthednkycagtrisiesd agdwhsadetnehdn s
rubbed against the ink emtting surfaces 6 of the print head 4. The braking
mechanhe dirgetiohefi thpl azrewt B dtheyheadessp isgagaini mofinted eadhie midcaftridpe 3.
cleaning roll 7 in an opening bored in a elastic nmenber interposed between
the piNjeaRAhiBEHRAANGISIORmIR okt ngrhhergin, 9, as shown for exanple
in Fig. 3, or by pressur b

contacting h end faces of the cleaning roll 7

with the |atgral sides.of | asti c er,. there eneratin itable
br aki ng po ltgl}’r lqsd‘gfétqtfgﬁe}e h%apcgggﬁqrﬁglsrlgppn d g apﬁgggca] %ce of

the ink emtting surfaces 6 is scraped by the rotating cleaning roll 7, not
onl y tThiscleaniagiral hfaperating @stahelepningemenbergfos pleamag thednk empisting k

whi ch has becone solidified and caked to the ink emtting surface nay al so

be reayfidesv6tdfothe pHanmgdadod t isdformbd @fidn elagstis miftariabtdba colrBnénskeape, nk
receiving bottomsurface of the ink reservoir 8 within the inner side of

the head ﬁ%oggteﬁ bit! egplrig?liat%ﬁ’ﬂoéiﬁia’& RISl éﬁp 585083 AHR Lbﬂéﬁ'ggfna% to 5.

Thi s ink absorbing ne a operates as a neans ftor prgventin ashi ng
of the,.ink preljimnnaril itted, fromt.he int head. 4, This.ink a r bi ng
rerbe it oR AL o, obus thh cining rBl Fia B exinding BadiEd

pol yur et hane or foaned pol yurethane, is_laid on substantiall¥,the entire

surf ade the inkeemittingysudacasr 6 nfether prink head 4.cEhe weaning rofle”igkmasedr bi ng

menber 8a is not provided bel ow the center |arge-thickness portion of the
cr own-ajtmp evitlc tlemhead) cap |3 in/thiendioection bb the amiode Aata cleanahe dnk paxittings
shown in Fig.S. By providing the ink absorbing nenber 8a as descri bed

abpve,sg'kfac@@ﬁstgg ftieagevent the splashing of the ink prelimnarily

emtted fromthe print head 4 shown in Fig.2, as well as to prevent the ink

from becom accumil at.ed i he,i nk & eservgit 8 . i t e tted
i nk. Cons eq@gmlf‘ﬁﬁe tlﬂ%ag r% tﬁ? ng%cﬁéril’ l?@er{gr}? [a!Sé)dp %ﬁl%g&é ?Ilé]g g?ﬁeg\zo 1? r|§0 m
splashing fromthe ink.reseryqQir 8 to becqne, re-deposited. on the in

emi t t i HYS SOKFIEEQI Ol 8irito wialcﬁbssopﬁmglb RESJEBINagLy VaTited MK Hogh the l&e for
sone time and which has absorbed the prelimnarily emtted i nk duration may

be di smissiondoperng lof the puint thead ik is feemedby artiod alli ofche dwditomn isunfage new
substitute ink absorbing nenber 8a may be laid by way of cleaning by

r emoVigfotHehRedd €hp ™ ,N@édigied®@std ®dxi 6K shhlowhdepthain! whihow rédeive ghe 3 to
5, the bottomsurtace of the head cap 5 inits entirety is the ink

reser ‘ﬁ}-lefinﬁnatliﬁy‘@%ﬁ'ied frﬁ(e. present invention is not limted to 23
A specified example of the head cap 5 and the cleaning roll 7 is now
explained 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



this and only a portion of the bottomsurface of the head cap nay 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 my be

provi ded between the cleaning roll 7 and the sidewall of the head cap 5
towards the cleaning roll 7, with a chanber surrounded by the partitioning
wal | and the sidewall then being used as the ink reservoir 8. In such case,
the site for receiving the ink preliggnarily emtted fromthe ink emtting
opening in the print head 4 may be restricted to a specified |ocation of

t he head .cap,.5. The prelif nayy.em ssion o e itnk fr { [ {tting
openi Wg“?lh 1§) ﬁ%r%?$ﬁt£ﬂﬁ‘§3m4ach&'méﬁ Z&ngﬁl%é t‘}’Iehtadbp A8 ﬁqﬁ“{@ﬁ@} l:gé‘l?’gg%%n of
the ink is perforned by djscharging the ink in the ink emtting opening by
e.g. sfrresaid, the bead gap Sxis xppwngimgi direction éingicated; by arrony dy @eArEoyY B event
the ink in the ink emtting opening frombecom ng vaporized and dried. It

i s noieWig.Dathatiis, inhe direlstion pepgendikularits the domgriandingl disestipwof zleel irdnd
dried inthis manner, it is increased in viscosity and solidified, such

t hat dj ff.i ' e 0 ifN ek tldE he | ' I nner .
Thi's SPafte e oI UIhERER & RS dsNOARE inBind Tor B Yed cafE ol
emtting opening towards the ink reservoir 8 in the head ca fo] | owi ng
Che. cRBAW It b THaRBtEdaEaR ioi (g Uik CATESzg ByVheR The dikadgap dias BesTior
exanple, the ink drops are emtted fromthe ink emtting opening of the
pri nt rétamedtimthe directionrofythefarrone By dqpositioniogkpaw] 1hiis pravikeidoon dhe t he

i nk dropl ets being repeated several tinmes by way of performng the

prel i gpper ¥n@®Gfihe @idewalldf lthe head taf.oppostie torthe icléanifiy rélli % wis@hodwn t he
ink is performed follow ng the cleaning of the ink emtting surfaces 6 of

the r tl . : i riot t Nalell & e ani ng
the 1 Ak TaRr 5 Rpifionis BE8F17,S RAEKED prahe ot i BRSO e S g
roll 7, it i ecessary, to control the timng of the prelimnary ink

em ssFBWldgﬁatfﬂrsPOéHb?‘Ylpgéh‘F\ §8d€aP 5 is provided with a means for
detecting the timng of the prelimnary ink em ssion fromink em ssion
openi ngs i nln ke yi¢inityhefathedlongétmdingd sidenall 4pwards theopent hehdd 0 the t he
print head 4, as shown in Fig.7. Meanwhile, in Fig.7, the direction of the
noventead ehptd)ahbeatumaar-shaged eleaniigdrdll gnis tdesdchably-ntouhted RoFdsgtobe t he
means for detecting the timng of the prelimnary emssion is made up by a
posi t| : 4 ] i o/ | : : d cap
5~ an GOt R Bk Y miting Pl EF S eI IR HRIA # SR e B Tonglr o
the prjinte for, fagi ng,this positson detection sheet 17 Thi-s posi.{ion
dot e E1HOL 2 85k ofd 3k el coll Ml IPHES U Ansh aR b i B e A7l
correspondence of the head cap 5 to the ink_em tting surfaces 6 of  the

r espe®ilt vk being protsndedangr held hraal subsipatally Urihaped dipstandingeloldingg t he
direction of the arrow A For exanple, a light/dark pattern is fornmed in
keepi mgemberh 10hasashown rig Big.3h Afn upper pin-eecdivinggpertidrmodsthe hdldidgr
exanple, Y, M Cand K, with the array of the pattern being reversed in the

di r ecihéifibéh 80 &hy Ue%&ﬁ&lg,eﬁﬁﬁi&ﬁam cldiRd! S$af BidtYBy $RhRmg thepin® and K

of the ink emtting surfaces 6. Mreover, in the initial state of novenent

of hgggﬁ%gtlgeagin@receiving portion from above, the pin-receiving portion is opened to
receive the pin 9, with the pin—receiving portion then being closed to hold the pin. If
conversely 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



25 t'he array of the pattern of the position detection sheet 17 is shifted
backward relative to the direction of arrow A. The photo-electrical swtch
18 detects the light/dark pattern of the position detection sheet 17, noved
along with the head cap 5, and is nmade up by a light radiating unit 18a
formed e.g. by a light emtting diode (LED), and a |light receiving
detecting unit 18b fornmed by a photodiode, with the |ight radiating unit
18a and the light receiving detectingyunit 18b being unified together. The
| ight/dark pattern of the position detection sheet 17 produces changes in
the refl ectance with respect,to the vel ength of the |ight r.adiated from
the | Aeccallel Srwn Mabe Thauich # AopBRYdinghSentel acriing heas RiEE ARt ' 18
being sensitive to the wavel ength of the reflected |ight. In the above

st r ucmoderaiely ashrshowmén fagsidcapd 5. iBharteasanafosribist met%mt rbetlpogitedinal r ow A
in Fig.7, the position detection sheet 17 provided to the | ower surface of

the heafites Horfioh! Gf@leScleasingt fisll f7r @ids Sodse Plextd alavwmkardhadthidnealit $vi t ch
18, the light/dark pattern of the position detection sheet 17 is detected

to ch : o ] . . LY
sur f anebess by od BiefiE e Searthg F0l1 EORCHARRRE M IP oL ELEBRIAL B,
roll 7, mved,al ong Fﬁth t he head cap 5, may be known, and the timng

cont r &re Ink SR IBE A 36§S&uch a manner that the prelimnary ink enission

t hrough the ink em ssion openings is sequentially carried out directly
after the cThemportionfofithe clednirgirollithgostacfedcwithdhefink emittisg sarfaces @ol or s
by the cleaning roll 7. At this tine, the prelimnarily emtted ink is

posi t iy ehinéE e iriBBeMb HeNlikBRladHe HRSGIMOThabis, al@PughdhedraifaBabr
schematic views for illustrating a nodification of the cleaning roll 7. In

I
chemal [ ¢ Views Tor IT]ustrating a mdificalio ;
i r ccPYahE Lﬁ%ﬂgefg%?ég gﬁaﬁi_?%tﬂaﬁ??ofﬁéﬂa Jop ﬁéﬁfgﬂsﬁﬁgﬁ%‘ﬁt f;%%é,d’fﬁ%fi Jing 1o
directidid 18 e T e et
vt omiatidst oh the oore masabisorechar giRoe BF AL GG IRHIALY v g

a gearing of an optional reduction ratio, for positively rotationally

dri vi Hpweeers [tharoleaningoll77 ey drer formed ifFiitsSentitety ofl mdbiengrribel like i s run
inrotation by the notor in the sane direction as the novenent direction

al ong elfy¢icdhaggidlon of arrow Ain Fig.7 of the head cap 5, at an rpm such
that the peripheral speed v2 of the cleaning roll 7 is higher than the
novenment spee . of 1 . I i S rar :

scrubbi ng d%‘eﬁto\éa{l gespg'}%f gfgé@g?pno‘%teﬁeﬁs%&%t th l\%etg}r?% htgleicﬁ%ﬂelhgtrﬁ)p%
surface f the print head 4.and the,outer periphery of the ¢l eaning rol
7" nepduediead Bolls, Mel e, 516ing ARUCH RoTY i Rt Sag, % shoRal 182
where the nmotor is run in rotation with an rpmsuch that the novenent speed
vl of Rigd.ds flogsing spring:d §epperasing: afca mpeanss foriagiagi thaaleaningael 12 of
the cleaning roll 7, there again results the scrubbing due to the

di f f etewasds the Ik spdaihdetrfeess 6hef thekprint headdl, 98y farcesarfipls, af sprimg i nt
head 4 and the outer periphery of the cleaning roll 7, thereby positively

cl eani t ik i i Al j AR 3 i iOa 8B,
Che. o PLelsBslabia Y U stiped Wi Soorbin A1l GRMW ¥R Whith iEHIMOdUCEto0a DD,

directi,o f venent . al,ong. ar.r ow.A 0o e head,capa>~shawn in Fig. 7, In
thi o sugbowTPe TN, i U VisTky SsinR noldiBerBRRweR oy mHA N Rstn forfe b 57
novenent direction between the ink enitLinQQSurfaces 6 of the,prin{ head 4
and t ftke dlpatingpepripgdilyaets ameach efthaging ¥ for thrusting ghe edeaning rollcf eani ng
the ink emtting surfaces 6. Thus, in the cases shown in Figs.BA and 8B,

t he i négwandyg thengksemitting subfacés bhef theiprinttead 4 wdthean bppraxintaelyeaguabnes of
the outer peripheral surface of the cleaning roll 7, presented one after

anot h%r%?’hﬁ%r ROSHd h¥&d E?]ﬁ%t isMofhtdd'® ﬂige@(ﬁitcﬂﬂ sidd bf the 51}19 cgrtfiagé‘ 3bl ock

di agram ustrating e structure and the operation a contro

devi it 40 trolli t ' ' t desj d .and
const Aoy B2 Pk bRapiIEroTR, s TanentitaddnBRT cDnt B3k IR R e
driving of the novenent neans for the head cap 5, having the cleaning rol
7 housed therein,




or controls the ink emission fromthe ink emtting openings in the print
head 4, and includes a controller 41, a nechanical driving unit 42 and a
head driving unit 43. The controller 41 fornms driving control neans for
controlling the driving of a cap opening/closing notor 46, adapted for
openi ng/ cl osing the head cap 5, and em ssion control means for controlling
the ink em ssion operation fromthe ink emtting openings. The controller
41 includes, in the inside thereof, ggROM 44 for storage therein of a
variety of the information or control prograns, and a CPU 45 for sending

out a_var.iet ontr com (o] 0 . out
From efbik SuifacEh s PEEBTERIR FRIRE ABF e TERBACHE B BIF TGOt 42
and the head drjving unit 43, which will _ be, explai ned subsequently. The
cont r shrfaee by vitieugbtheabissing foren ofdhadloasing spring ildg the glastigdorcepgf
information on the anbunt of ink emtted last time fromthe respective ink
en tt i@ cleaiingofoll iTagd gidgradb®wnoshdpee of ofher sleahirigheoB nNIegtwhilks thewhi ch
information is contained in a print signal as an image signal including a
si gnalg . | Qr j | etathpdigt Eﬁﬁg-' itding
openi nlﬂgaﬁgxggs?ﬂ% 1|i E%ng!@%‘éﬂ h(gtﬂagrrgég;nsttﬁg?ﬂ&he emp\t@tde@al n g}g‘ gngilﬁgl;é al for
selectinqbthe L.hk emtting openings. Based on the above information, the
det ecA18rPFRLU SRIME | es the anount of preliminary ink enission from each
ink emtting opening, as well as the color of the prelimnarily emtted

i nk, that i dhet kleapang irolll dris muneim rotabignopynconfactushaerepbrwithether 1k i nary
ink em ssion. The controller 41 includes em ssion controlling neans for

dri vi Renietiee€ lsupfacbe 678f thie phind Uiaddd "ERES, ABtHeohBdd fcap 3 éspesvdd/in ¢igd or s of
the inks charged in the respective ink tanks for controlling the ink

em ssi IThe .53 | } - Ba [ . j to the

Fosal CespSiCoPaRy BL. 6p ShG I T the WiRHARE SHETCisciRIEAPY befty
which w1 be expl.ain suhsequently. .The ani cal, drjyin it 42

- act uatt&‘ﬂé' cyag Qn‘f"“ﬁ?—‘%@ HB? ﬁ%‘lﬁﬂ'{gog“r %Ceﬁﬁﬁ&@r&f@/ l&q:a(dg,r@gqr#ﬁe RBUEE cap 5

and a paper sheet delivery/discharge notor 47 for delivery and di scharge of

a papdengthetherasf, awitbcarmpdegrate iressurghéo gamaygetheniik laffixed toothsr inls

operates as a novenent neans for causing rel ative novenent of the outer

peri pletigting suffaces 6bytroeatidred moement oftherdedrting irol 7em tting surfaces 6
of the print head 4 as the two are physically contacted with each ot her.

The head dr iy i i i ; hid | t he
i 11 om t he Henacaing, bR GOl R Ay i Nrad3pol i Prinf LM W "8 of
the print. 29 .head 4. and.sends. driying sigral s it | [ Q-+t he

{1 anbarAnige TR LA s SpREd SR el HRe A o R Tud b R BRAES 1 o
magenta 49, an, el ectro-thernal transduci ng neans for cyan 50 and an

el ect the dnkremittingsiutases ) MkapmIking eraingsi3 andcthe sleapingyoll pare
exanple, a heating resistor. The control device unit 40, constructed as
descr ishedmbmealarpged fopossssextivnablviéws o lexplamationr Rifsét int FegsomAttoobCer 41
takes in the print signal, representing the operation for image formng
from qué %'l%in%‘%ll‘ P i§ éi'v@EI ‘fbttatbdi_aﬂﬁfgeﬂid Qitc&tidh df zfrf&m@*ﬁy contact
photo-el ectrical swtch 18 of° Fig.7 indicating the positions Of

regi stration.wih. [ id i I . 0 e s to
end QPR IRGi bihifieR, 4 facid, e SR BotE 1 nelvEd SRR SiFEodEH 8L
driving uni 3 to permit the cleaning roll_.7 tq cause prelimnary em ssion
of t haTsaiksA; HongewiiBothenbead capch AN T EIE R 16,5, M0% ASHImER. thah the ( he
head cap 5 sequentially beginning fromthe colum of the ink emtting

openi rmaning troH 7 triavelsipast the hoatianesf thefink emitting epsaihgsyl 3 bfacerain ng
roll 7. Fig.10is a flowhart showing the control nethod for controlling
the aboyamdescs g@@&x bABGF theiflkinRitRg st fases BNK MR pilint RERNG shidgyrt @t o
for the operations of prelimnary ink-emssion fromthe irnk emtting
openi3§s2gn the print head 4. Meanwhile, this control is perfornmed by

i nstrdcBions fromthe CPU 45, based on a control program stored in the ROM
44 within the controller 41 shown in Fig.9. Wen the job showmn in Fig.lOis
started and, when the print signal




30 i'ndicating the start of the operation of forming an inmage is supplied to
the controller 41 showmn in Fig.9, the controller 41 in a step S2 sends an
em ssion trigger signal to the head driving unit 43 for driving the

el ectro-thernmal transducing nmeans 48 to 51 of the respective colors. The
head driving unit 43 sends electrical signals to the electro-thernal
transduci ng neans 48 to 51 of the respective colors to performthe
prelimnary ink emtting operations. j(§anwhile, the step S2 prelimnarily
emts the ink prior to start of the print operation and hence may be

omtted. It I t { e.nralim j ] SSi
crucial rol g%é]ﬁxpgb@g%ﬂ}%n@g{%@aﬁh% t(ﬁéérnhg?é%’}t’ ?ﬂgxﬁ{%ﬁﬁdrﬂ%ﬁgagl"?gw
becom ng thickened and solidifjed to a high viscosity, as, described above.
That directipniaferraw A 8s dcis\nassivelyrun ihrotation along the directipropbairaysCand
solidified to a high viscosity, the ink cannot be emtted snoothly during
pri nt ihag reachedathe positiomiofithe dak wmittihg dpanichgs bl iofiaf geeni coluhins Awthier t o
an extrene degree, the result is ink clogging. Thus, the cleaning of the
Cnsi de . ) e i ) L . T
per f o?lnngé’tl?}gelrsoﬂéng?h téfdéggﬁng thlgglﬁ n%l%é &ﬁ"uoir}nlg lggleér}l?fr%gg a@kgﬁﬁé?%ﬁ%}}dm ty
t hereof by.the eaning roll 7.shown.in Fig.6. apd preventing the
c1 oogArmebisks Hb 66 A cihcafe bt dosed oisin e RGN ingloprting "3 gnal
indicating the start of the inmage formng operation, is supplied to the
cont r sinder sudfaceatenssarbebtheeink §5¢ hRafenringstopFig.0Ai méen thealeaniag roHon t he
ink emtting openings, such that the thickened or solidified ink of high
vi scogs iovédfdlong theediteetion Lof afrowieA] nk it i81lpassivélyntotardnalyg, tsed
until the last ink emtting operation, 1s blown off to outside via the ink
em ttige ' i : ' rat i f
o1 cani g BB U Row C the Ik bnding BpERiaCTs WCRFRI Lk SR Sbihe
solidifjed,to.a high_viscosity fromfilli up the i.nk em tting,.openings to
per m 51456488 18wArirgis RUsHsie S48 tharrpbdgnhen e, o cPIhE Biteihgs. 1 n
~this manner, the subsequent printing operation, that is, the operation of
em t t iengting oparingnby lbpup@cf obpalpng thecdiseation ofitheprrome Dhvia & gap1y i nk
em ssion of step S2, shown in Fig.l O the printing operation, that is, the
oper atheotiwr sidkedge.ssi on through the ink emtting openings, is perforned
in a step S3. Then, processing transfers to a step S4. Until the

oot ;! SoLTIER e G BBy TS Rt i lrdBned

respective. ink emtting,o i.ngs.cont ihnu 0 rform the ink emtti

oper atps HiresHon T oA S e ol eitGieted BRingolS diberdlt of Aigly €2, 16
shown in Fig.9 detects a signal indicating,the end. of the. print operation,
the " RGTERE ctﬂedf)catr&ng e ok emuttige|opraing [hcthedn tenattsli?ggﬁaﬁnmgd{ Xating
the end of printing is sent fromthe photo-electrical switch 18 to the
cont r a$ | empletelynstoppedp Te slheaning nrdtl ¢ 1aD, thihdiraevisnthrukt tagainst edridvi nary
i nk em ssion through the respective ink emtting openings by the print

si gnalcohpact@d it kg inl@Enﬂttff@@ﬁrfﬂéé&YG}jﬂ that hﬁ@r_&@ﬁﬁfo@ll&?ﬂ]edféurffﬁe of
calculating the amount of the prelimnary ink em ssion, or by a neans for

~deci di ' .emi 1.t ing.: ' . i . e SSion.
A ter 10e BRI OIL 7 F Rl AR <6l hig thelRicRi Rl BELSELS
prelimnarily emtted, are selected, and the sjgnals i.ndicating the anmounts
of pr BEtWERRPPe sideedama ﬂ@%epp@%lﬁ%aﬁwéfgm&thgﬂ(@@H{tmgwpﬁ@ B ect ed
ink emtting openings, which then performthe prelimnary ink emtting

oper atstgmup thkeentuince tofthaiinkexmitting apeaing &3 4oihemmetically seakbtheninsidey i nk
em ssion, shown in a step S5, has cone to a close. In the foregoing

expl anaith@Bleaningd Asl] REEBxR:GEYARORSH Within EHéeinkrérﬂRtiﬁg Qﬂ%hiﬂ%i_lﬂ.et ected by
the controller . The present invention is not limted'to this enbodi nent

and the prit,signal LSO . cie t.h (Y3 nit 43. In
Thi's case, SeReBatte RIgming Ik F "Bl dufvif Aotk b tHrgtBioh oF

cal culating the amount of the prelimnary ink em ssion by the print signal
or a neans for deciding on the particular ink emtting openings for
prelimnary ink em ssion by the print signal. These neans control the
anount of the prelimnary ink em ssion for the respective ink emtting
openings by the print signal, or select the ink emtting openings for the
prelimnary ink em ssion by the print signal, to send signals indicating
the anobunts of the prelimnary em ssion of the respective inks to the
selected ink emtting openings to permt the ink to be emtted to the so
selected ink emtting openings. The print signal may be provided with an
identifier for discrimnating the amounts of the ink em ssion or the ink

o o o o o - S - .



amobuhts of the ink em ssion or a signal for selecting the ink emtting
openings is contained in the print signal. In this manner, the anount of
the prelimnary ink em ssion may be controlled by the print signal, or the
ink emtting openings for prelimnary ink em ssion may be selected by the
print signal, in the step SS of Fig.lO to performthe operation of the
prelimnary ink emssion. In the foregoing explanation, the print signal in
the step SS of Fig.1Ois output justofefore the prelimnary ink em ssion.
The present invention is not limted to this and the ampbunt of the
prelimnary, i nk. em ssi.on_through.the J nk.em.tti openings_to he started
et AP Wit A6 PRGN VAR s SheirBClion ol Aty G st b B8RF M  ne
past printing operation. Wth this type of the inmage form ng apparatus and
t he comersideiedgaofitbe inkeemitting ppeningchd.t wath theotherosidesedge dhreef on of
the inks of the respective colors through the ink emtting openings during
t he paginasEingr @bppéd,nad BHowh IMFiLE0. tANchioRema! ntitfoscopicatyarien tikan be
detected, thé anbunts of the prelimnary ink em ssion from he i nk emtting

0pent B93igh dlife SHPRBEI e WLAlife 16! £URNEY ARAAII i HLAL of RN S O

em ssion the inks of 'the réspettive ’col®0 m ned,  and t he
signals, indicating the_so determ ned appunts qf the prelimnary.in

o ootk RGPS IPANHIE 43 CIcRHe (U BRE SUle BAES 198 the dpl RN Sghings. be
transmitted to the em ssion control means provided to the controller 41 or
‘to thé¢hdaircharnieticaljyenclosedl withim theninki emittingropesing 48 ds dnatvn anit ajonge
anounts of the prelimnary em ssion through the ink emtting openings of
the r ¢RdMWtdHRONCOL PhS arfAPLE t\?iatab%a?%ﬂt thel bRé side edbe ofeiMe ik ehfithigad 34
driving unit 43. The signals indicating the anounts of the prelimnary
enisskgg i ough the ink emtting openings of the respective colors are
transPCPed from t he head driving unit 43 to the el ectro-thermal

t ransduci ng ans 48 to 51 of the respective cqglors such.that prelipnnary
kot ssi o haL adkecd SORNESS i dhE HRSSUYS oA 4716 TENE  CRATIE Chd ar ¢
based on the total anounts of several |atest past enissions of the inks of
t he r spdacdd/en transition frooute state inrwhichi the iampinoberink gmitting openiageld SS
shown in Fig.1O the signal for prelimnary em ssion, output fromthe CPU
45, opemaished @r irtha Rifhess iqaantnand! thengkmeaningh opbeingOR! hetrhetically shown

in Fig.9, may be set in relation to the tinme elapsed as fromthe tine of
the | i O . o , . Cded t
the cooreBpESEE pigSylrd) B SAGRn 1B FigTh B Bl kPR T o8 B act

time, which signal ttibon indjcates. the ti of .transm.ssi f.the

el ect EPRLg opEatesThis dEvpn Qul (iRgaliyediessle) 45 sHOR I KIS ACa e ik iy 51 of
the respective colors by which the ink was emtted _ last tinme. The tine

si gnatheidnkcemitiings gpening ddt és sHeked.nhiy predycesothen orggr pE suctipRreoihen
the inks were emtted through the respective ink emtting openings for

pri nt idegwimg the anlc défatinghehakt emittidg fdpeneng d 3btet or@ide the prinehedd @nirssi on
and the current tinme. The tinme signal detection neans then sets a | onger
preli m; CHs$ S i 1 ; gl i okl i &Pl On
Por Rl soC i thEink \WRNRI e Wik ORGHAE SPenie, B3 b sHpad unerkhed ¢
tinme. Th%.uﬁnger the tine the ink emtting opening has not been used
recen§¥§fr% & nore likely is the ink thickened or solidified to a high
viscosity left therein, This thickened or solidified ink can_be 35 bl own
of f by the énrthis ease, singe thenglepningkralln/stargied pbrebhesror theelikeplagtic of t he
amount of the prelimnary ink em ssion during the operation of the

- pr el i materigl smeyedon thetihk esiggingsSuifacdsi @.thOinkgnbttimeswwfacesdmay Bee
nunber of electrical pulses supplied to the electro~hernmal transducing
means . ' tddtiveRy ; I Al re
Gener S e B By L il 08 178 heEd It R
contrg%éer 41.éhomn_hfr anple in Fig.9 and are sent to the head driving
uni t HHHCF“ HESWHEHL el ect r o~t her nal transduci ng neans 48 to 51 of the
respective colors for em ssion of the respective color inks. The electrical
pul se generating nmeans may not only be used for prelimnary em ssion of the
respective color inks but may be the sane as the electrical pulse
generating nmeans used for ink em ssion during printing. This elimnates the
necessity for providing two electrical pulse generating nmeans, namely the
el ectrical pulse generating neans for printing and the electrical pulse
generating neans for prelimnary ink em ssion, thus achieving a higher
space efficiency of an integrated circuit unit. Mreover, in the step S5
shown in Fig.1O the ink jet head 1, showm in Fig.l, may emt the inks of
respective colors, including yellow magenta, cyan and bl ack, fromthe ink
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The i mage forning apparatus of the present invention may be provided with a
head cap 5, having housed therein the cleaning roll 7 of an elastic
material of a columar shape as shown in Fig.2 and adapted for protecting
the ink emtting surfaces 6 of the print head 4. The image form ng
apparatus of the present 37 invention may further be provided with the
mechani cal driving unit 42 (see Fig.9) as novenent neans for causing

rel ati ve novenent between the cleanigyg 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 emtti rf ces.. t rint ad 4 .nay Pr . d cap
and t he relngl %ﬁ% t© @Z?@%gﬂ] t‘ﬂg @F%%lgi% ’é&f 8%)%%113%}})#%&%? @Sﬁat ting
surfaces ﬂ be achleved by the qpeni ng .nmovement of t he head cap 5. The

t hi ckphesicahicontact Héerant mtht thednkpemittige swifacss Suekdbe apant bgaded by

el astic deformation of the cleaning roll 7 during this novenent. At this
tinme, Alkenstieelpi the clkaiing rollk7 amy fenidndiden] dgs tdyontaet Sﬂa&iithdi!@oﬁwhﬂh 7 s

pre-set to occur before or after the prelimnary ink em ssion.

parti T#QI ﬂ{k elditd gﬂtﬁé‘éy 89 ¥or g?cﬁgiﬁg%t gdrtht{l{%h'&& tﬂBQ{iF@%ﬁg 47‘%5%%”' ng

roll pre-se occur dire € opera e prelim nary
i nk em the i left in ini e i.nk in ni ngs as
" eoBranbfod y ronnding o pidsoLes bt agddel &@Q@@W%fﬂﬁﬁe SURRTE o | 7
so that the ink emtting surfaces 6 can be cleaned efficiently. If the

cl eanimtheuiptand-dokredirection aoddny infsoducingdhe twanping inothe subistangiadlyset to
occur just before the operation of the prelimnary ink em ssion, the

thi ckenghapyd spddvl fordied ik thehblding hienibee 101kSiace tthe rsﬁrfanemthme inky be

removed to enabl e snooth subsequent prelimnary ink em ssions. in the

Zfet: o PRI it 450 sehel® F%S%‘?%S@élfllé einipRaRt7 RoLBRC stﬂgﬂtﬁf‘l i gnal
oans ok 3 gxeﬁf&%m%;g%{‘ﬂt@?&t Tacil 6 b 156 et s DR ARy i o

of the prelimnary ink em ssion, or select the ink emtting openings via
whi chand caked te Hee inkemittingtsueface aaay algothewemgvache cl eaning roll 7 and the
time the ink emtting openings enmtted the ink last tine or in the past, in
the sent si Thelcleatiggt@ile? may alacbouotatedar acspond eestridted iby & fbrakingp S5,
the tine of cleanlng by the cleaning roll 7 in the past not just before the

oper a?’? r%%dpfsefdﬂﬁeﬁ )g"al I‘th‘é.nﬁﬂi.st‘,rﬁﬁtthg %Jrf’a?éc ';6e3 OW e et H¥adl 4 e, the

quant relimnar em SSsI on ma ase or the tinme of

t he p em ssion ned, t.hereb Qvi,n

ef i olld afl‘cm%mq e g, b pelpiated ﬁymrsssatﬂwepﬁtér@hgm%néf& e
cleanlng operatlon by the cleaning,roll the operation éﬁ the prelimnary
i nk ethe slesping rold /s By areapening b qrﬁ@ ip |ae%la$trrgrrtﬁml@¢relm¢np &% PEtWRFIsHIE aces 6
of the print head 4. However, if there is no fear of color mxing by the

cl eanipingandithe Rolding an¢mbend 0 holdiagithé pemD; a3 slpownfonerample inhEigp3 ebdr ni nary
ink em ssion may be carried out before cleaning of the ink emtting

sur f ataﬁr@séttfetd&tfdtﬂ@[%m éxﬁi facés of thé Ble%nﬁ?gsfbll Ttwith tHOTRERAT SRS SO
contro he timng of the prelimnary em ssion fromthe ink emtting

open| s pf..th t i t he
phot o 38 efiepib dRprBiR, Berdd e BIRANR et 81 Riplpe fioyor S el "
series of the cleaning op ratlons above des ri bed i mage forning
appar thesl eanglgqméll g?ﬁmﬁ asur @C¢5 e?ﬁt%uﬁed | th es @;ege\neﬁtm tTte ]head

, shown in Fig e head cap is noved al ong e irection o
arr owr@tatingodleaninghelli ‘hinotminly thegliquidf inkedffiged fto the inde emittingasnrfacesd, af t er
such cleaning, the ink is emtted prelimnarily. First, Fig.ll A shows an

I ni t | Bt Fh ik Whithihah btaesnta%%dtﬁ@d AnlTakb@I6dha IRk 'éﬁhtthf% smﬂftscecﬁt i dge
3. Inthis state, the ink jet head 1 is housed and set w thin the |n body

unit of the print as he head. in the main body unit
of th@isﬁrli)?tf O‘ée&é‘ﬂé’%‘-e[% tfeslqlfo%t}ﬁQE&HéfaPﬁ% direction of the arrow
A relative to the ink cartrldge 3, by the head cap open signal, as shown
in Fig.lIB. The cleaning roll 7 then-is noved along the direction of arrow
A relative to the ink cartridge 3, along with the head cap 5. As the
cleaning roll 7 is kept in pressure contact with the ink emtting surfaces
6 of the print head 4, the cleaning roll is passively rotated by physical
contact with the ink emtting surfaces 6. Alternatively, the rotation of
the cleaning roll 7 is restricted by a fixed nenber or a braking unit.
Still alternatively, the cleaning roll 7 is noved as it is run in rotation
in the forward direction or in reverse. It is now assunmed that, in this
state, t he ink entttlng surfaces 6 for yeIIow Y |n the |nk entttlng

B S T o Y



40 shown in Fig.9. That is, a preliminary emission start signal is sent to
the colum of the ink emtting openings of the ink emtting surfaces 6

(el ectro-thermal transduci ng neans for yellow 48). Then, a prelimnary

em ssion ink 52 is ejected fromthe ink emtting openings of the ink
emtting surfaces 6 of yellow Y, as shown in Fig. | | C A prelimnary

em ssion stop signal is then sent to the ink emtting openings of the ink
emtting surfaces 6 of yellow Y to sypp the ejection of the prelimnary
em ssion ink 52. In a simlar manner, each tinme the cleaning by the

cleaning ro t A 155 : lally
comes 1o & Gnbdn TnireCeivile BBl BHERE bF ¥ iftc Pesckboly i EIRRE 7\ Vg
surfaces 6 i s detected by the photo-electrical switch 18, and, a prelimnary
eni ssissie of thetheadyean S dndaid 33 Ik ahsesbipgarmesales Pas as she Wiz F@Séo teAt from
the controller 41 to the columms of the respective ink em ssion openings.
Thi's ¢ ink absdbing mergberf 84 bperated hsranaeans for mevesiing splashirghef tdw unns
of the ink emtting openings for the respective colors, so that the

ej ect i . L DA I1S.S] [ ') AL and K,
s e G Gl ER YORTREpAR, bRAD oF Titis' (k. SBRUBNGE pibmble 820
ink ematting surfaces 6.qf t respective colprs and the el i m nar

e ssROMPAVS Bondrats igh sueferyf Hidteriainoich: ft SRentccpplgipBialE dh o
its full stroke, along the direction of arrow A, and is then noved slightly
upwar dpamedapolyvrashaset isi lnid oresubssantialdy itherentire staoe of the geceivings | ¢t
isinthis position that letters or inages are printed on the recording
sheet surfaéé ofhke ik rédervgird. ThHeehikt atgbihgomenttidrBasisaioti pragidedielosone to
a close, a head cap close signal is issued, . so that the head cap 5 is
noved ' j Rﬁ% i : i i arrow
B rel zg %@ghéégq lelﬁ caslrstrl Sglegfﬂgzgcs omjﬁh?ﬂe(g:cg&ﬂfﬁé]??ﬁ Tﬁlgtdéﬁgaﬁ{ ng
roll 7 then is nmoved along the directign of arrow B, relative to the ink
cartripﬁﬁ‘é“@,aglf’mcﬁ/isl’ﬁc?’%é shoxd Hhegl%,' to a closed position, and is
thereby reset to the initial state. Manwhjle, when the_cleaning roll 7
reverts al oMy tpmeviding ctheoinlofabsprlingsmeamberc|8aaas ndescoibed 7abavayoit is
contacted with the ink emtting surfaces 6 and hence does not clean these
sur f agegsible b revergetieospliasigingpofitias isk ipreliminarilyaemittel tfram thie priat ti ng
the next instructions for printing letters or images. In the foregoing
expl a } i i 1 | ol A bed 5@@_\({? e

cl eani’?%‘aﬂ?ﬂﬂd\a;ﬁgfgﬁ 'tgf g@mltgzﬁ%ﬂiﬁdggﬁgﬁfﬁg( ?r?ﬁﬂ Eﬁgll;ttl g sur g%g%d i6d~| when
t he head ¢ is noved.al o he ditect] f.arr h n the
head 405 5 oCepRal B Y vl n the “bndlled si [ Sbeafifiy b YT Lo
contacted with the ink emtting surfaces 6 he present .i.nvention js not

i i t guehminaily emitte wbmrm&e@m SEJ@EH&% Hr\Pa G i ECSCRUOHTIS 1 | ons
of arrows A and Bin a state the cleaning roll 7 is not contacted with the
i nk efiecomegresdepasited @n thainkhemittingesurfanesikllenink absprbing memsbad 8a e not
cl eaned by the cleaning roll 7 and only the prelimnary ink em ssion into

the i RFhi¢A Bds bBEn ifatkeC it Sorme MEr AT vehith IRisChbsbrbedURB GsteliBvinhely
contenplated in which the prelimnary ink em ssion occurs when the head cap

5 has HegRd il Auestidd QHH? & rd?ﬁﬁgﬁﬁiteao%atd-i&n "R ik e Bir 8 and
discarded, then a new substitute ink absorbing member 8a may be laid by way of
cleaning 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



42 Fig.llGto the position shown in Fig.llH wth the head cap 5 being then
retreated to the position shown in Fig.l1 G There nmay be occasi ons where
the ink is prelimnarily emtted when the head cap 5 shown in Fig. I | Gis
in the receded position, w thout dependency on the opening/closing
operation of the head cap 5, thus the cleaning roll 7 not cleaning the ink
emtting surfaces 6. The overall structure and the operation of the inmage
form ng apparatus, for exanple, an ipk jet printer, are now explained with
reference to Figs.| and 12 to 18. This ink jet printer emts the ink in a

recor e Gty BoBiol BFVRT phiRbm Sloce SE R AGkT Y iy B FotBed St 1

j et head 1 a main body uni t of the Frrnter 2, a_ head nounti ng/ dlsnDuntrng
uni t imk mﬂraorre&dF@apxamem nig/ Fig. 3sthegcleaningoroll Vemayhe shifiedeslightly et
printer is of the type directly nounting the ink jet head 1 to the main

body towhardy tHeh€ertet, iRl a gJartTﬁ@nm@kwlaHtmb?ajk provided bebwedry fige cleaningh t he
liquidink is flnely divided into droplets by e.g. an el ectro~therma

t t th

L A S S SR e,
| to 1 o) d t ,.of l.ud t head

0 kb 08 B R iCond e BB e el B, I

jet printer, and is provided with a tray for recording sheets, transport
syst emesesvoirh®. hesuchicase, the sitesfosarecciving theink peeliminarilyemittadefromnd an
overall control circuit. In Fig.l, the reference nuneral 21 denotes a paper

sheet theasleenfiftirig bp@fingh the palny | head 4hfay deqesliritted ttﬁ@%ge@lﬁ@dap@attcm ed
sheet support to which I's discharged the printed sheet ter printing. The

head unting unit 19 is used for nounting the ink jet head 1
in pogﬁﬂﬁéhggé %b%pnhe mai n body unit of the printer 2 and for di smunting

the ink j ea so nmounted in osr .e t he head unti ng/
i srrount | ng Tu: prolgninary, eipissionents Bey iy Bidim B iGh ecue OBEBHE 1485 ng
agai nst the upper surface of the |nk jet head 1 inserted in e.g. a center

r eces print head Aﬁm nowosplained. The prelipinanysamizsioref thesinktip perkoamedoant i ng/
di snounting unit is provided extending in the width wi se direction of the

mai N liisthaeging e inkenphe thleentittardopeniagdpt eg. octidre prior $etetiprinting
vertically upstanding position or being in a horrzontally | evel ed down

Cown Frmpltl prinffhg. 30, GREPp vl INE WS, 4 fk 4 d AR PRI, T
posi t RsOTHEE shparzed BoR res. TEYS AR Chan b ini Tp AR WA RbRlink quifed o "

The head cap, openln / cIosrng unit 20 causes rel ative nmovenent of the head
cap 5 ifivaporigedeand %@1 Bri§ rnamperg 1uiy yuaessed. Iy visgesity andngolidifiedead 1
is secured in position |n the main body unit of the printer 2, thereby
exposisaghtthat difificeltiestare gnsourtersekincerngttiagfhg igk in theousul dmnndri | &hasusi ng
the head cap 5 to be closed following the end of the printing. The head cap

openi gﬁéhﬁhﬁﬁﬂ @nﬁgslanQf ite qﬁréelsu@auseﬁ4td)>tape sde FomNdheainl Rndi
provi ded on t | ateral side of the main body unit of the printer 2

e AL O e BT WAL B SR et 2
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emitted 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.



~preset direction, as the ink jet head 1 is secured to a preset |ocation of
the main body unit of the printer 2 by the head nounting/ disnounting unit
19. By so doing, the rack 22 is noved along the direction of arrow A, as
shown in Fig.l3, and thereby the head cap 5 shown in Fig.l is noved al ong
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 limted to the
above~descri bed conbi nation of the ragk 22 and the pinion 23 nmeshing
therewith. For exanple, a pair of rubber rolls may be thrust against the

| ateral si - O s @ : tional
sharte of the ! b Dopranithaty WisSCRbF etk BHERIEE ORI HE
directjon, of arrow A by friction o e rubber, rolls produced on rotating

t he rrﬁileéfl!ngrﬁ the, P%ﬁl%@ﬁﬁﬁﬁe&é 9&211%5%?&@8% CQkOTEaHkP I tQ RIEY i
novenent between the head cap 5 and the print head 4 (see Fig.2), with the
i nk j ebloneniking caisgl by cleaning the hk eméttialg Jurfaees Grofothetrespedive doddss uni t

of the printer 2 showmn in . Fig.l to expose the ink emtting surfaces 6
(see & is : { ool ks t : o 18.
35 Fi o e Sl QIGAEIAE 1o T ISR B ROMIch ELRRRTT e PrpaidY ced on
inserti.on along the direction Hto a predeterm ned | ocation of the main
body Eﬂﬁ?mﬂﬁsu? e printer 2. In this state, the |lower ends of a pair of cap
| ock hooks 24, provided to both | ateral sides, of the inner space of the ink
jet head |, Tarhivsgdgdhe head ean onts proyided ewithea gpeans for ge gsthges of
the head cap 5 under the elastic force of a helical spring 25. By so doing,
t he heatingayf the ipselindn@y ink enhigsionkfroar inki etgissidn @pdmings in td printheéad Under
this condition, the head nmounting/ disnmounting unit 19 is secured on

press 0 [ : 4N pi ece
D7 roungR R NS B ARFRUTMANGLS Ao prink Head 4 s SHERR, WIFRER, o,
t hrus t he upper-ends, 28 .0of the | ock hooks. 24 downward- i ntQ rotation
o upMeaniiIE L ER 2o e afectal of He soRvBEReoL Bk ARREAER, Iis L cap

| ock hooks 24 fromthe retention pieces 26 on both |lateral sides of the
head «f@fiﬂ@atd§1:§3&m in Fig.lS. This secures the ink jet head 1 in a preset
| ocation of the main body unit of the printer 2 by the head nmounti ng/

di smount i nglniliig.7] $he meanstfoe decadingatheStimeng of the piveleminarys¢roissiamisFi g. | 2.
The head cap opening/ closing unit 20, shown in Fig.l2, then is actuated,

such hrfe 4pByRl posifioaddtdctidishaet 19 prdwided Yo thE 16WEOSur fA of tHeWeadf O
causi ng novenent  of the rack 22 along the direction of the arrow A The

head : t b 0 . i arg I 3 o 1S, then
opencaaB A 8 HEtoter ey RO BT il P AR BSATIRICOL IR Lo
22, as sho in_Fi.g.16, The, 46 cleanin t ank emtting.surfaces 6 of
Che PPFOTVE 0t Facifs dbis epition CRIECUOM HIFEL 07 achis PO AREELPShage 3, by
the cleaning roll 7, biased by the floating spring 11, then is started, as
shown 1i7nisRisgd2for| cheeking torhdgrasitéens hE conespendence gyfeldrechgadbtap Retohead
cap.5. The head cap 5 is then sequentially noved along the direction A

al ong thé énkreysiciing suffaces 606f e réspettiovrcolorsFofthd printvheatli 4 wherethe he ink
emtting surfaces 6 of the respective colors Y, M and K, shown in Fig.2,

are S‘ﬁtgﬁcg r?:tak)ailsl %o%%ﬂta:ﬂgﬂg ﬁ%e tditeec‘fi'oﬁaﬁf % GAbl A.”P&?%)gﬁnbfé, theighfagkcar S

Af ter cteani ng, S are prelimnarily emt

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 3,



When the cleaning and the prelimnary ink em ssion of the ink emtting
surfaces 6 of the respective colors have cone to a close, the head cap 5 is
nmoved to its full stroke, along the direction of arrow A, along the
novenent trajectory P, and is slightly uplifted, as shown in Fig.18. so as
to be positioned in the receded position, as shown in Fig.l3. Under this
condition, the text or the inage is printed on the recording sheet. Since
the head cap 5 is noved slightly upwgds, as shown in Fig.l8, the housing
space of the head cap 5 may be reduced. In Fig.l8, the recording sheet

travel,s bel ow print h 4 provi . t A S e i nk
car ¢ r Wrgdrisy " oBe Mot G Yot S Ble il Shpdt 12 eireY pakR,
desi gned to guide the traveling recording sheet. In this case, the |ower
surfat@aﬁveméhméaécfe@rwéaw%e provided with a rib for guiding the
recordi ng sheet. The |l ower surface of the head cap may be subjected to
wat er - r epel Thstphotoetssiioal $witph e\Bedéteafsf thetlighe/dark pattern bé tpe positiom i nk.
I f, under this condition, the printing of the text and the i mge of a

prese r ME : reath i % rom
the r gg%gggﬁp%}fsgett ﬁ?%qéﬂgﬁ% al n .“éﬂl‘ ?&g@%ﬁgcaphg, %@g%??%anesgP s]ba}fnra ogghBﬂ,( by

t he sequence of. erations reversed fr t hat . d | bed, ahovye, up to the
| ni t i Eathavng ainit e Formad € en By Balyt emitbinegtode FEED), aud B gy segiiving,
surface side of the ink cartridge 3, as shown in Fig.|l5. The head nounting/
di snodatectipgumit 180 forraed by aphotadiode, twish the igbtradiating usit 18 anbthe
direction shown by arrow J in Fig.l4, whereby the cap | ock hooks 24 are
engaggighwirédeiviig d@ﬁe@ﬁh% Qhipi Bb4eird wified tdgdtheeHie Hghvdarkf pathernhefad cap
5, under the force of the helical springs 25, so that the head cap 5 is
nmount i i d i h&d ! ] et
nead oS, dReblitn sREcPY prodites thadaeFln e Toffxiphos Wb Feapet | 2
shown in Fig,l. Jf, . with the, h cap,.,5 i.n t he.recede si t.[,0 hown in
g, | the wadsiath of SBpiighbadiaasront e fight HARERERR 15 st e BERN" < ne
head cap 5 is left in the aforementjoned receded position. If, in this

st at erecdieingedeteoting unitg/8bdbeing sensitiyednithe rovielength of the reflested bight.se
direction to that shown by arrow J, as shown in Fig.l4, only the ink

cartridge 3Ihsheabovestrectureyif) whehehdhadd cap S5isimoved along theedirection
af orenenti oned receded position. In order to prevent this from occurring,

an i”b?faw A‘?&F?%V?ﬂ?e if36n MeREdathebY 1 idefl twhihé& lbwbesiigast 68p 5 in
e posI tron nma r

the rece _ ~be automatically restored to the initial state
P nedoteadsoas 3 rayscuit e’ fBERfie, O JBR Mogp Arutichl shAEHOASL U6 | <
Shown lghtark pater O 406 ROSIOR PSP HE Hofs Heiertach b HEek Dt fe
initial position shown in Fig.l4.
positions of correspondence 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 known, and the timing control is performed in such a manner that the
preliminary ink emission through the ink emission openings is sequentially carried
out directly 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.



Theink jet printer, explained above wwth reference to Figs.l and 12 to 18,
the present inventionis not limted to this and may be applied to the type
in which the ink jet head 1 nounted via a tray to 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.|9A and 19B. First, the ink jet head 1,
conprising the ink cartridge 3, unified to the head cap 5, is nounted to a
preset location on the inner side ofyghe tray 29, provided for perform ng
the novenent in the fore-and~aft direction with respect to the nmain body
unit of th riger as indicated by arro in Fig. |9A. The tr 29 is

t hen novedegf%r%&tq{'éiz ﬁpr%"@ﬁcg‘ﬁ“ﬁtﬁ:nﬁl%ﬁ i mﬂ%faﬁﬂg %&%‘%&B"Saggﬂrﬂff‘y‘& t he
printer 2. In the course of the novenent of the tray 29 along the direction
R t heleasing telh 5 Insthisimedifipationg e wicaning relli T 4sirunrig; xoiation inethes,
provided within the main body unit of the printer 2, as shown in Fig.|9B.

It i sfaeffd ditédtidher tihaevéfsd By us eotatiohak diivimg unfie Thdt isgtrefeeddg kow t hi n
the main body unit of the printer 2 or exchanging the ink jet head. The

tray . h ' ' f o QR t he
nic bk p1 i Quip SRR, OfA Ok iR ppBRdel Ry thir AR bod P ERE B D¢,
so t hat A9 the. head cap 5.is opened. Sinultaneoysly,.as the head cap 5 is
novedﬁ}fepmq}'e t 5 Pﬂ'éplieaktocgﬁ P!‘ggeog,th"r ﬁi%u%ng §QErJ§eV’cﬁ ARG E Pbahe
direction of arrow R, the ink emtting surfaces 6 of the print head 4 are
cl eaneptionaldrednetionkatis, fomposisiveby eotattonally idyivimg thereleapimgaalbh. similar to

that shown in Fig.ll. The text or the image is then printed on the

recordi ng sRefdrriniaaFgid L, thierb_lEzhﬁﬁ%hSH\ Pixdu8Bn rbt&iidxﬁﬁﬁﬂ%ﬁﬁ)tdﬁuhﬂh@ s 30
to 34 denote a tray for recording sheets, a recording sheet, a feed roll, a

f eed Q. t f I ; i r .di te. ively,
ona. t R o ds e v EnEAl G0 hloilp e RERHORYE ARRE A in ERRES ' V€Y
recordi ng sheets. In the foreqoing expl anation, .the.i form ar at us
| antheReadcap s af n B euh fhadin BSEPAORD SO Vo Os bR ETeanRh o T R
however, not limted to this and may also be applied to a serial type ink

j et phighezrthanthe masremartspeed semif the\headicap vdn this easel tharemesultmibg to t he

ink jet printer but nay al so be applied to an i nage form ng apparatus, such

as a peasdbing dudeyithe difference iy ithe spead betvegear theiing dn‘ﬂiiﬁn% anrfaoks pesf
recording system Wth the above-described nodification of the present

i nvenh.Lé) grini Bead P ahd ithe qutépﬁglieiﬁféexﬁ{ §€ Flfgégﬁrahg%eﬁcg}l 7 Eiﬂet‘éibg tip&lymor e of

the ink  émtting openings nay 0 ng on t I nput i mage
51 92l b 6 25 QRO RAARh TRARE ALERbEge LRE SO0 A 2 rbhfion
with an rpm such that the movement speed v; 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 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.
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



ink emtting openings forned in the ink emtting surfaces of the print
head. Thus, the cleaning of the ink emtting openings and the vicinity

t hereof nay be achieved, as the quantity of the emtted ink is dimnished,
wi t hout damaging the 50 ink emtting surfaces. Mreover, one or nore of
the ink emtting openings for prelimnary ink em ssion may be sel ected,
responsive to the input imge signals, by the em ssion controlling neans
controlling the operation of emtting the ink via the .ink emtting
openings fornmed in the ink emtting surfaces of the print head.

Consequent | .he .quant i t stef.ul ink.em ssi A 14! dto
achi e VFHE%EHﬁﬁ%ﬁﬁ@ﬁ%ﬁ“@%gqﬁﬁﬁﬁ%ﬁFPﬂFHmeE%ﬁﬁigQ?Qﬁgsﬁﬂgﬁsgg?kﬂ#ﬁﬁk er eof
w t hout danmagi ng the ink eqitting7surfaces..Lt shoul d, be noted that, by

i mageoutegmperiphery of tbie wdeaning gaHi 7,i thereby posjtivaly eleasing tre inleemitings
associated with the ink emtting openings formed in the ink emtting

sur f ag@Fa@ds 6.MERW, iinttheeasks shoavw i@ Figs8iAcaid 8B, theeinduamitting surfacek 6

em ssion or a signal for selecting the ink emtting openings, the quantity

of ih L ! NP 1 S
e ss 05 BT A2 4. GBTRL BY AV Z0fie QTS U peblplefd SUETBIHY e
prelinjnary ink_em ssion, Moreover, the, operati.on of the | i nd nar

o ssFlsanie IOl 7 Breseafadane alien anpHhes AU (6B9siENR FPEAHOTG! BClsARINgy nar y
em ssion in dependency upon the quantity of the ink ejected last tine via
the inddl&mitti ng openi ngs. Consequently, the quantity of wasteful ink

em ssion may be di mi nished to achieve the cleaning of the ink emtting
openi ngs anpig.bﬁis Wi 5ok tdagraet e6xf ilMistragHp tHeRBachgetdnd thekopsrationh o a
surfaces. Additionally, the quantity of the prelimnary ink em ssion nay be
set | j e : [ ' was
o ¢ ¢ Sl AEFRRCEAE A0, S CohisSIe TRcPliiREE RoftRine Aparifus dREighbA drdt
performed efficieptly. t low of f the solidified jok for.the ink. emtting

b pen: RETSARAC i SIGTBHDEE sRoue Bt foral iayave par A Contbls e ivingiot

em ssion. Thus, the quantity of wasteful ink em ssion may be dimnished to
achi ethe nfovendedmeansofortthe hieald capi 3,thaving tee clegsingtoll Aehousedrtheseinher eof
wi t hout damaging the ink emtting surfaces. The quantity of the prelimnary
i Nk egr eohadle iaksmisionofbhpitesifiki émilang vpeningsiipahetpréntrhwades, aid

el ectrical pulses flow ng thought the electro-thermal transduci ng neans

provi gfﬁ%lﬁé% % Ir?iSPi:rBﬁelt @y,k? ﬁi&'}ﬁﬁﬁﬂ“ﬂnﬁ‘iﬁ ﬁgit - arfy 8 ?ﬁ@la&’ ‘Elirﬂﬂn%gllﬂﬁ ggiantity or

time el 1 mnar NnK em SSI o e varil e n depe ency upon

whet her the 4 nk has.go r__popr .dryin ropertdes har eby enabl in
11t ent TR GRS A Sem St ik ool SRR Tor Popka B e ituiae ¥
Thus, the cleaning of the ink emtting openings and the vicinity_ thereof
may bé eaphpperiag/clasingemgtemnd oy gdapted ?f@r epeningcloging ﬁledhﬁwncgne%,aud t hout
damagi ng the ink emtting surfaces. Mreover, in the print head for

em tt iengsdiba corteolomenhe foesattolirg ché dnk, emissionliopgratedn dromnthgemka, cyan
and bl ack, through the ink emtting openings in the ink emtting surfaces,

the q \%ﬁﬂ&h@o?ﬁniﬁ?@. PrBle] OB Mer UKnBRIRS) {ANthEBHsiBe tHéreb®ta RONESEHSENCY
et e

upon nk exhi bits good or poor drying properties. In this

manner, the guanti or .ti f the | m Si aried,
" depiaraen iRl Bh % Pris S, B infGmRiton Bk §8hol BEpBEHES Aa FRbTAs Y

t her ehy 52 enabling efficient prelimnary ink em ssion for bl ow ng, off
the s&P¥ sending quiia vatiely, of eenteolecommangs, Pased o ﬂé@rppmrﬁg PERERIhERAGN t he
vicinity thereof may be achieved, as the quantity of the emtted ink is

di m niogbhdtbmviheRROM didreayich s tesighed te rdontioh ghe unéctmscal Tdivimgaunit t42 of
prelimnary em ssion of the black ink nay be | arger than

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

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



that” of the remaining color inks. By so doing, the quantity or the tine of
the prelimnary ink em ssion nay be controlled to achieve nore efficient
prelimnary em ssion in consideration of the difference in the drying
performance caused by difference in the content or the nol ecul ar wei ght of
t he dyestuffs. Thus, the cleaning of the ink emtting openings and the
vicinity thereof nay be achieved, as the quantity of the emtted ink is

di mi ni shed, w thout damaging the inkpgmtting surfaces. Furthernore, a cap
menber may be provided which internally holds the col umar-shaped cl eani ng

menber._of an el astd c_material _and . whi ' -1 i faces
ot nenfrmitioR S I aPLEE bEur Bt The e P she RespRu PR SRR Lo e
rel ati ve novenent between the cl eaning nenber and the print head, By so
doi ng OPERMES) dERgagSigRASePr s colorsr ok thee gmifted inkshavideh 1nEoRsRatIONAS | st
the ink emtting surfaces of the print head may be protected by the cap
menbercontainedi i hippint sigreal als emnimagersigheal inchedinpe sighakbmdicdtig therdaloes may
be noved relative to each other by the opening novenent of the cap nmenber.

The i I ' i b A =8l : @ ; y the
ol canthd e asolchfied BRUEEACH oA oy, S gl A iy By
result s that the quant.t f steful, ink em.ssion may be,di m ni shed to
hont o€ Bipenthed et Siendl foncSiedag thy BicFmigeTrRtes BRIl o Hher oo
w t hout damaging the ink emtting surfaces. The cleaning of the ink

eni t t iabgvepiafiormation, thee detestionnmeapsbesrifies, the amoumwsvell prelintinanyr ink t er
the prelimnary ink emssion. If the cleaning of the ink emtting openings

by t hensiksiofi fRomeadieink eméting Qgelﬁn , 8§ fesdl by tled colort diet chimiparidf t he
prelimnary ink em ssion, theink left in the vicinity of the ink emtting

openi : : I i i d I S5k t cl:eani ng
momber il e (R, B Paticlir SRk SRt BeRhas IRy the PRIMBAN 19
the cl.eani ng of the ink emttin ni ngs by the. cleani ng nenber, is carried
out 5 dek esaRsian. (T spawallet 4 1haEe, Pafssin ciporoiBRE MEaliE R8¢ Hriving
solidified ink left in the ink emtting_openings may be renoved tqo assure
subseglesito-thamal pansducingrmennk 4fhitesSbnforTrespective eplent iafythy inkst ef ul

i nk em ssion may be dimnished to achieve the cleaning of the ink emtting
openi rhargedirt the respéotivieyinkhanks fomedritooilingatrednk @nissionnk Fhg emissgon
surfaces. The structure and the control operation of the control device

uni t, Rl Ifidadd SelRILIgGH Coffespoldifie! FRAR TONITlST RRAIGH Uy tRES Now
expl ained wt re?erence td FIgs.20 and 2I. The parts or conponerts in

Fi g. 20 i,.ch ar e.Sane .t hose .of 4t b I ' t are
depi otistbasioh Rlsiet RE R R R 47 i N EP R ERBIAMRE PR AE AP L .
In addition, the structure and ., 54 the operation Qther than the structure
shown in Fi ¢heomsshanigal %Wnlbﬂgr%%ﬁs 8 {ORBORSHANE/FIRS1Rg MQter 435I8F ation
shown in Fig.21 are the sane as those of the above-described enbodi nent and
t he capeasgyohising thepheadhcaprd asd enpaperdstfest delimptyi/dischargenmotand? doter 41
shown in Fig.20 is supplied with a signal indicating the size of the

recor ¢jeligefpdandn didshargePof Br?ﬁpé’r heer fheetresbilingehrdlin®) Thet chys, as

| at er expl al ned, and perfornms the operation of the prelimnary ink em ssion

based %%éﬁ@glo%ﬁrg% Z'b(étco,}ihjrlg tites? heel éﬁ%ﬁ?lngﬁtt %ﬁédtﬁn foll ic%u?%gopcﬂﬁﬁ{zg S as a

recordi um ns for d ng the size o recordi ng
medi um such as_printin er ,sheet or. a seal . pa sheet, .and i.s.nmounted
on, fdROWAERt el wtﬁagﬁﬁﬁﬁwl amfg%pfmfeclfe?@mrfgefoeilzmn tﬁ?@lpﬁ&@lt@%et

feeder cartridge 21 shown in Fig.l, although the manner of nounting the
paper ssihfaces 6i ofethd girint thiead 4uas thei tsvonarte physweallyventacted withreachgtierper sheet
of a predeterm ned size is set on the paper sheet feeder cartridge 21, the

paper sheet THZReAPdRFingOiniv A3t actdates eddvicd DRitdaptddPictiémitting MBe ink

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



resulting detection signal to the controller 41. Fig.20 depicts a flowhart
showi ng the controlling nethod for the inmage form ng apparatus, constructed
as descri bed above, and mainly shows the control of the operation of
prelimnarily emtting the ink via the ink emtting openings in the print
head 4. Meanwhile, this control is carried out under instructions fromthe
CPU 45 based on a control programstored in the ROM 44 in the controller 41
shown in Fig.20. 55 Wen the job ofgFig.20 is started and, in a step S
101, a print signal indicating the start of the operation for inmage formng

is supplied to, the.coptroller 4 ho [ i t I 4% 1n a
step ggﬂ%fﬂs%ssegﬂs e(#ll@&goﬁlgtnpfsgg rg}gieg%érd%%%mliegﬁsgﬁﬁ@w&@@% i(-)l{ her mal
transduci ng neans 48 to 51 of the re;geqtive colors to the head driving
uni t ¥ellowhi 48, head electrorijenmak trappducings wieans rifonl magpmas 4% tae

el ectro-thermal transducing neans 48 to 51 of the respective colors to

execUtRctridethepehhtradbdetingmenne fontyal $0i ad afr els¢too-thévbadlwhadsducide st ep
S 102 effects the prelimnary ink emssion prior to start of the printing

oper aiﬂe%ﬂs%ﬂb*h{%ﬁ,&gﬁdré%h%r@%bo&efl?r dila “hqlelaﬁng‘?%:ﬁgto&.hat the prelimnary

ink emssion p n rhportant’tole 1 npréventin e ink in the ink
emtting opgphi ngs from becomn ickened .. or splidjfied, as nentioned
previ ousl y. %ii]’ﬁa ontgol devige, ‘VHE 4@ %\‘E’bﬁgﬂ’lﬂt%&f* i S‘E‘Hb“# rﬁi’oé’ﬁi’ thrﬂ%m&?peni ngs
and thickened or solidified to a high viscosity, the ink cannot be emtted
snoot hogtrdLin sichpa imeniney .thatrthemetnoﬁbr Hdkakes iththekenirdsignals sepresenting
excessively, the clogging occurs. Thus, the cleaning of the inside of the

i nk emd b?@ﬁat_ﬁﬁﬁ"fbﬁ%agﬁ formiRg Sfrbm Batidé,Nkn@ ik Ssupplicd! wnth 4 Rdetécticn of
cleaning the ink emtting openings and the vicinity thereof by the cleaning
roll ¢ 1N El o kL1 Rg 1kh Q0PI 0G: ~abif ot vi ce
ni ¢ SigHAS ROl e (HOBRIRHENT BiicRY 18 6 iRl iBficalify fife POSHRs HEC
operatiqgn for i formng js supplie the control]er 41 d . 56

oEbs cbemnERGoR MU fhe 1 pdiing: SutFaes ot fhekrsprrbrs folorto ftndfiving o
openings. In this manner, the ink, used up to the |atest em ssion and |eft

i n t heignals to the nfechamicahdrizing unitbpaditagheiheadrdrivinghinit ¢Biteesaut or
solidified state, may be blown off to outside fromthe ink emtting

openi ges clebiing RbNVF adfcauserpreliatinasy easis§ion of deninig ihehd rskcllwasridet ofg

openings to prevent the ink emtting openings from becom ng clogged with

e tt 351N, S48 Xy ALahdHIAGE b PChER CapPRqerk IR Bihn s OB, | os -
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em ssion, shown in the step S 102 in Fig.2l, the printing operation, that

i s t h&raygesedihyotheotleamingtiollg/+ he ink via the ink enitting openings, is
carried out in a step S 103. Then, processing transfers to a step S 104.
Until the pFig.d0eiscat flovechatishowihg, thchaontral Fegh@d, fodecantrallinige the i nt
operation end signal, the "NO' path of the step S104 is followed, with the

r espeghbVE-delkribéd 31 ' 5Ngh@mhiily| SHovthe coAuraPFoRthON
based%ggvte_tggggrrlisﬁ 5%5%@%&‘%%@?3% o- el ect?i cal switch 18 shown in

Fi g. 20 detects & he. pr. rat.i sl anal "YES! . of -the step
5 o4 opEFEfscuae Bty R Risin POmEtd B cliing CpiniFEEfffhebrib
photo-electrical swtch,18 to the coptroller 41, In a step 1 shown in
Fi g. 2head 4reblpanpdilegd @cppmjot e PERtOT ek byﬂ@sgagﬁlwsoir%n ‘Eengéps 4Be)r
deciding on the ink emtting opening used for the prelimnary ink em ssion,
bot h ased dac ¢anttdlgrogramaitdred ialthe ROM 4 within thie confirolkemidilt shoyvpasi t i on
during the print operation (step S 104) prior to the operation of the

preli qui% ry emssion froman optional ink emtting opening. Based on the
detected result, the quantity of the prelimnary ink em ssion fromthe ink
emtting opegpings,is.gontrolled, r ;ane or_ nore ink _emtting open IS
det ect ed. Tﬁgh?githeaj(g? e%’oévrio%l, Figgl gFﬁaISt?rﬁ%ﬁi At ’n?ﬁ‘?ﬂe llﬁjg)ﬁfrﬁt ?g@%ft he
prelimnary ink emssion is sent to the selected ink emtting opening(s),
whi ch then execute the operation of the prelimnary ink em ssion.



Wheri the operation of the prelimnary ink emission in this step S 106 has
cone to a close, the job cones to a close. As for the size of the printing
paper sheets, as recording nmediuns, the size of A3, B4, A4 or B5, for
exanple, is usually enployed. 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 form ng apparatus shown in Fig.l. This paper
sheet feeder cartridge 21 is shaped single side reference, such as right
adjust or left adjust, or double side reference, and is nounted in such a
p05|t1 n t he paper sheets automatically be fed t

her clnieating: b #iarts oo fen ORSTaIsaY ko SORBIE AP LRARE i, EVEPIRY 01 FE paper
sheet as the ink emtting opening enmts the ink. T he size of the printing
paper cateellend loshawe inapig.9s ithecontrodler 4hrinra dtgp 32 sendsearcemibsion t hi s
manner by the paper sheet size detection unit 53 shown in Fig.20. Wen the

print m?%@}% ghfl téltH@ hiegd drwlhgfmﬁtom f&f dAVirklthetdlectePeh@imdldrmddeeingf the
ink emtting surfaces provid with the ink enlttlng openings is set, and

t he i i nk
e ¢ PRanS E8 RTS dfoheRSBrORE SRR Bl i ﬁt&@ﬁa il 434805 APAP
aSSOCIatIDn with the o eratlng tent of t2§ itting surfaces. The
spacesignalsdgi theslecire-thenmaal; tran sdyeing Rg2BpEAi A w%%ti\@dcqu he
print signal, corresponds to the space on the prlntlng paper sheet which is
not tpetformar itheegreliminarye ialclensiging bperatnsdeMeanwitike, pthet stepgrid , no
ink is supplied fromthe ink emtting openings of the respective colors to
the s ion
tend P A o e e L
en155|3ﬁ %@Oﬁ]the ink emtting openings of the respective colors, follow ng
the d® g on of the print operation end signal, is set to a Iarger val ue,

the ink left solidified in the ink entting openin na be re
efficientlylt ssimlg ibe, nQfed that, the,praliminagy yrglk SREHOYDIaNS AEFUEH épfemrhat ed

by setting the quantity of the prelimnary ink em ssion of the respective
col or preventimg thek irkiint threy inkesmittingi opetapgs deony bageminghdhivkenedf anche
printing paper sheets or the shape of the paper sheet feeder cartridge 21.

I n t hgolidified X@ i’%lﬁliéé@)snyt ad dedtrivedratsrd THagts, if¢hd Mk BMhdduriglapasi tion
corresponding to the size of the recording nedlun1dur|ng the printing
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head driving unit 43 is provided with a neans 59 for detectlng t he
posi t this maanneretosdn exwgmendegrieenthenresulidariskicdeggiag dinng, the elganingcof
emtting opening to be used for prelimnary ink em ssion. These neans

det ecthe hssidelofehetinknemittiapt dpeningy byohehsrepiminhiy gnlopatisdionrperforms t o t he
operation of the prelimnary ink em ssion fromoptional ink emtting

openi s bR %?%lé&ﬁln%h%&?ﬁ@térhﬁuﬁé {a@é‘mﬁ%@'dﬂﬁ %Wl&'ﬁwsﬁ% n{(%? tipe 1 nk

em tting openings | n°question, ne or nore o mtting

openi ngs i atin the of the prelimnary

eni ssfr;%ﬁnlﬂg {cﬁgc}rsgg ég’ﬂaéhggﬁﬁ' p[rgv gf%e’@?(e gﬁ’l?gem tting openings to
permt the |nk emtting gpenings to enlt the inks prelimnarily., The print
si gnal may be fﬂé]df? evice uait 4Qshown by Fig9, tequintsignal, mgieMéng e t i on
of 1nk en155|on corresponding to the size of the recording medi umduring

t he pstant 010 the efmadgeo fopming b?emhenprlsl supplied/ tonkhencosiallerf Adm arte | nk
em tting opening in question. In the above explanation, the step S 105

showng gy r(t}.l%nﬁ} thefifkSs gﬂeﬁﬁﬁné’ﬁb’” 2 m ! e%lf' flom the Hhi Jeﬁﬁﬁlr%f)gélgiﬁlgg such

prelimna ssion fr he 1n ng openi ng i nvention
is no t to this uantlt f.the prelim
tha tH'e tﬁgckene or solt 1pleh v1scosﬁly, Qeft'in th8 vicinity "Sf the ink




ink'em ssion fromthe ink emtting opening to be carried out next time may
al so be controlled as descri bed above. Wth the image form ng apparatus and
the control nethod therefor, in which the position of em ssion of the inks,
corresponding to the size of the recording nedium- which inks were emtted
fromthe ink emtting openings by the past several printing operations or
ink emtting operations, nay be detected, and the total quantity of the
inks of the respective colors may bejdetected, 60 it is possible to
decide on the total quantity of the prelimnary ink em ssion fromthe ink

emtting openings of the r ective, col.ors. as calculafe d_an. { he

Cot al SR GhPTne s hatiighe Tt iRk 2l PRl s Bl SH0E ofide! S o
indicating the quantity of the prelimnary enission fromthe ink emtting
openi vigsthef inkhemiingeopeniags ol bisshlowrodf aperationnspreseotsathecaperation of
controlling neans provided to the controller 41 or to the head driving unit
43 shganing Eiegin?(oemﬁﬁﬁFSdpﬁlﬂﬂigssmrﬁreR/@ntihg the ik titkenedlor sulitifieditoat i ng
the quantity of the prelimnary em ssion fromthe ink emtting openings of
the r eckive..cokors, o4 t -fhe (JSRVIE [ : ' I

i ndi cgfg%ny%q?gltguglﬁtrﬁt@n%‘gs? ﬁet}%e?élltll n?lﬁggggeé#és{ﬁslﬁg%%} r B?n@ﬁeg%aggnﬁ?ti ng
openi ngs of the respective colors.is sent fromthe head driving unjt 43 to
t he eP @O IpKcps I?Fatrli%%é? rfgeng’;(n§n3§"%g) PENIRES; hgl%r g%lﬁeeﬁng@r’c %rs and
the prelimnary enmission is executed in a quantity of prelimnary em ssion
bas edsulrseguent prriitingueperatipng tthatniss theroperatior afnkmittingtthe inks paay ibee
colors of the | atest several em ssions fromthe ink emtting openings. The
Si gnabclf@fmgﬂ%lfﬁgiegﬂ@y em ssion, output fromthe CPU 45 as enission control
means 1 n the controllFer 41 shown in Fig.20 in the step S 105 shown in

Fig.2l, may I [ o [ S:2 s r . Jast
em ssion. | ﬁt}%ﬁﬁggc%glégﬁﬁﬁ&%&%n% ?%nrha(lwﬁgi’ec ,ﬁﬁé@/ﬁlﬁ@%@%@,o@?gggﬁ{df t he
controller, 41, detects a signal.indicating,the tijme.aof transm ssi.on of the
el ect PPEEAtiof, thalsisy g“’c ﬂBer@F‘g@tqfom?(F@Fhsélo ﬂgﬁgﬁf}&ﬂ%é&ﬁﬁgﬁgmﬁ?‘)l’ﬁn@gsof t he
respective colors, which emtted the inks last tine, fromthe_ i mage signal
suppl isgperformed im.a Btep tSheTheyn processingd stapsfers rtonaastep 084 edingilt the t i ne
when the respective ink emtting openings emtted the inks for printing,

whi chphbtteelettritdlsapitch d 8t diovenin Fig Xt derctsan prindloperaticrs ehdsighdlf dreence of
the detected tine fromthe current finme, and sets the tinme of the

det e :  tim s the tim of the
Phe. 1 aRess RrRict MOt siep STRTRNOVd, shF RACHTTOReLUTE R SR | Cer

is the tine of the prelinminary emissi.on or the |lafger,is. the guantity of
the pPBFIYRESHANUEWCIY; B‘T‘F?gf’ré? tﬁ%é@%epﬁ%%{)?ﬁ nobgﬁ;idnag .tfl%ipﬁ ngféatl1 onger
the tinme given ink emtting openings have_not been used up, tQ now, the

hi gheWhen the phptarglaatiiesl swiseh dRes %k@ﬁé&-%det@@ﬁiaﬁlgnéﬁmdmﬂr}ﬁ tuced by
the thickening of the emtted ink to a high viscosity, is left in these ink
eni t t end offtheiprig, operation,theK&RS” brarmal ofitte stdp iSdkisfallobedyisueln thdtfa by
efficient prelimnary em ssion. Mreover, in the step S 105 shown in

Fi g. 2L; Lol haf bt tthsim | L H iteg| j n the
per at el b D L e o
t he el ectricﬁa‘]lé%lﬁg ses are caused to flowin the electro-fihernal
transglﬁ:f:?llbtr in the ink tank charged with the ink. These el ectrical

pul ses are generated by an electrical pul se generating, means proyided in

t he control IR@ sfe¢p %iéﬁﬂwinnlﬂ{g-k@,, tl@nwuahgath@ Prchpinary MKLMISSIoN ng
unit 43, and thence supplied to the electro-thermal transducing neans 48 to
51, i throughrtheaeppedtiventkhemittialgi operdngs byithsiprintcignalkis controdledebyiase
colors. The electrical pulse generating nmeans are not used solely for

prel i Bddsprvid&l o tRE doiBB1IEE 41 '®r SaMulatiRg the amount of the preliminary

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



as the electrical pulse generating neans used for emtting the ink during
the printing operation. In this case, there is no necessity of providing
two el ectrical pulse generating neans, nanely the electrical pulse
generating neans for printing and the electrical pulse generating neans for
em ssion, thus realizing the space efficiency of the integrated circuit. In
the step S105 shown in Fig.2l, the ink jet head 1 shown in Fig.l nay emt
the inks of respective colors, inclughng yellow, magenta, cyan and bl ack,
fromthe ink em ssion openings of the ink emtting surfaces of the ink jet

head |, .and the afore i oned en},Ssi Qn_ ¢ r ol S A G e
quant PF§IBMAK &%@éﬁ%ﬁiﬁwa‘éﬁ?@ gh?nmg(e%‘@ﬁghﬁgo P&ﬁ%?%e vE%?Cvolpgﬂ glﬁé’h}éﬁl nks
emtted fromthe ink emtting o;l)eni ngs. By so doing, the quantity or _tine
dur at tobegirelimingrily emitied,yarerseleated santh theagignals/iadiealing theqapenasnely upon
whet her the ink has good or poor drying properties, thereby enabling

ef fi CppslimiiaeYiethizgion oNtheerdspattive inlts dreaswndgo ohd so lrelevvdd hK eadttimgk. |1 n
particular, the anmounts of the prelimnary ink em ssion at this tine are

pref er e i i 10 i i [ B a

| ar gepﬁghﬁlrgt%’ 1 tkv;;ﬁ fo‘%g‘ﬁg]ﬁ ﬁtg?@trﬁ{e?}fé(ﬁtég&%y ﬁggg’gﬁﬂtﬁl@ {Eﬁﬂ' A%@“@f Haegﬂj H| ﬁ has
such properties that the.quantity of. t.he d mat.er.i al .added is ] arger, the
ol 6c Hnihedergen B epiatgn e meliinge T drtirtot: SO 3 SR Sher ¢ han
those of the other color inks, that is, the inks of yellow magenta or
cyan, hasdohertoea closequantity of .the prelinminary ink enission through the
bl ack ink emtting openings nust be larger and the tinme for prelimnary

63 eni ssi onT4 g Rhrdgkingkxpluaitide, it BAYBeen Prestpposel tHatehé prigesignad is
prelimnary ink em Ssion tine duration, the larger is the quantity of the
prelim i 1 SS| h n I L he.c s | ow,
nngenglg&gzﬁg%y@ﬁ, &ﬁzc?’?ﬁ@eg‘é? f ?%‘%&@ISS% ?rh‘éér{c]‘ilp t}?i ?1% ﬂg)ééér)flgirl{r;tg(?]cg r%‘ggpendi ng
on the conient as Il as the nolecyl a i ght,of the dyestuff, s t hat
2N of Frdisimept anhingpegntsighal frag alto bp it bidhe el Bpenibds ¢ he
quantity or the tinme of the prelimnary ink en ssion, (l}y taki ng the drying
per f olndhisecase; thexbead wirivimg anithdd ds poevided withaa meass dor calcubating the
invention may be provided with a head cap 5, having housed therein the

cl eaniafitourft!Jf thefpreliadnaly ik @hissiorcbyahepriat signat orel niwans fehdgsidiagg shown
in Fig.2, and including the head cap for protecting the ink emtting

surfaces i 3 : i f: OF 1 G f iHeNgripF €SeENt
" venProntRartEiTn i i, Spediigs P #RCARIMARRLPRIRIE HY de Bl coe
Fig.9).as enent neans_f causing.,r tive. novenent, bet ween the..cl eani ng
ol Fidiil RHESEneAIGaRral s Aiiody; dloe, HEPIERUBRT Ak anISHH S B houseq
within the head cap 5, while the ink emtting surfaces of the print head 4
may b&espestivet ik Emittng mpgaingspby HWedIPERk sigakt P Seliel Rentnky STUEEIE t he
cleaning roll 7 and the ink emtting surfaces may be achi eved by the

openi openingsmiort thé prolintinay delp emisTiom bl thee prdt isignalp tohsendnkignails t i ng
openi ngs may be sucked and renoved by elastic deformati on of the .cleaning

roll tifg thehs i Wiy éhidsioib ofi e respectivectikisneh e t he
i nk e%@#?gggotggn?lﬁggﬁtﬁbgﬁlze ?I%eqzni ngryr ol I1 7 e ﬁ&
selected ink emitting openings to permit the ink to be emitted to the so selected ink
emitting openings.
The print signal may be provided with an identifier for discriminating the

amounts of the ink emission or the ink colors. In this case, a signal indicating the

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



64 i's preset to occur before or after the prelimnary ink em ssion. In
particular, if the cleaning of the ink emtting openings by the cleaning
roll 7 is preset to occur directly after the operation of the prelimnary
ink emssion, the ink left in the vicinity of the ink emtting openings as
a result of the prelimnary em ssion may be renoved by the cleaning roll 7,
so that the ink emtting surfaces 6 may be cl eaned efficiently. If the

cl eaning of the ink emtting openi ng%:),by the cleaning roll 7 is preset to
occur just before the operation of the prelimnary ink em ssion, the

t hi ckened or idified i.nk left.wthin the.n mit] .open| be
r enov @H‘Otu&?% Higi"% TRk SERISSION Y ﬂisﬁ%ﬂ%} Toﬁ Qeﬂeﬁ;]tlgg m}ﬁ lgkbﬁgﬂﬁgt%?‘%w n the
step S 105 shown in Fig.2l, the photo~electrical switch 18 shown in Fig.20
det ectentaied: lie ghe rpyrinty signal. cine s nyannen, the ameunthel P prelimirary; 1k
switch 18 then sends out a signal, indicating such detection, to the

cont r ghligioft ImagrbeeGbaGbHSd anth@Fkiinm@igm,nSr the ank daditiing topeningy fed | er

41, is able to control the quantity or tine of the prelimnary ink

em SS|.00: 0; o it ' ehitfd [ f i C ' e
i, PRGimfary il sl s s Spiskleaog AR A, Yighall e 1eBTS5 BE°,
emtting_ qgpenings enjtted the i | ast, t.ine or during the |atest past tine,
inth 1&-5&@%?6‘%&?@%?91’?@@@??& prebigypary wkemissil-e, if, in the step S
105, the time of cleaning by the cleaning roll 7 in the | atest past tine
excl udi ng t he thesforegoing i sxplanation, ahehprintusigaat in ithe stephSq0&diigth) & t he
prelimnary ink em ssion nay be decreased, or the tine of the 65

preli Ghﬂﬁ_ftﬁusme,f%ﬁé 2R preliveinabe iﬁh@ﬁﬁ@i‘&dﬁﬁ@?fdﬁ@ﬁt invRhe¥h g nbbHnsidd ci ency

in prelimnary ink em'ssion. I'n the above expl anation of the cl eaning

oper atl Qn: b o 1N .k o, [ preal idi e 4 K

em ssitt%?ﬁﬂissxg(i :{ﬁ% rdr@@‘“gf e?ﬁ)elt k’égltl:wg%ﬁyn%g)%hﬁ%gb '?fr‘]‘l%‘l‘g‘%ht ﬁ%ngms Egj;lg%:d 6 of
the print, head 4. However, if there is fear of color mxin t he

cl eanPRENIES| 107 oﬂ?&@ée‘%f’m 3Yt he qqmmreﬁ%ﬂt gﬁ‘sﬁ’éi Qﬁr&gc%@o&r‘{ tq%e'?%rglrj? i nary
ink em ssion may be carried out before cleaning of the ink emtting

sur f aepsttedbdurihg the qzast pyintislg operation. Withcthis type dfsthenimaage farming
control the timng of the prelimnary em ssion fromthe ink emtting

cpe gt e he oo e kg ok W Do e
I nventhaleiofleS£ thd GHk &R Ufe feifedA tbidts Qhrough 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, may be determined, and the signals indicating
the so determined 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 the 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 emitting

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



prelimnary ink enmission fromthe ink enmitting openings may be controlled
by em ssion controlling means, controlling the operation of ink em ssion
fromthe ink emtting openings forned 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 prelimnary em ssion fromthe ink emtting openings. Thus,
the quantity of wasteful ink em ssioggmy be di mnished to achieve the
cleaning of the ink emtting openings and the vicinity thereof w thout

damaging. I eRdylt | u t k fmnary
ok oS Rapg il 8ar ' bbPal I REHIne Vi B Sines oP Uit Bl ARSSIH

em ssion contralling neans, controlling the qaﬁration of inggfgjssion from
t he i drrosgh: thedgk asaitting opeamasof theiespectiveserlors ate wansmited om Hie pri nt
head, in dependency upon the ink emtting positions corresponding to the

si ze fead hdriviagouditng3 nredihemelbictiortherinal pranmstuomgopsansi 48 tbebbref thee
operation of the prelimnary em ssion fromthe ink emtting openings, and

upon 0edciR cdiBRISucH ARA!freliffifary e cffiéoh igfcabtiedUiRInPretiffinbff

emtting openings an Icinity“there may be realized, ‘as the

ink em ssign is avoided, .w t hout damagi,ng, t.he ink 1 ttin I es.

Addi t iaHP%HI}C{?,O SsBission, which 38 éﬁ%%ﬁ%«%&%ﬁﬁa@wﬁ% S&&?‘é"’iﬁ@g&waéh ssi on
controlling means, controlling the operation of ink enjssion fromthe ink
e t t iengissioanof ghe 1mﬁr@fdhpme$mtxvaw02<m8tthrm§gmmeflakeesmétfmg PPEBHIESt head, in
dependency upon the ink emtting positions corresponding to the size of the
recordi ng midithenseyp 8Hghole fir Fit. 10 othepsipasl for grefintiratyhemiséomt outpudf t he
prelimnary emission fromthe ink emtting openings. Thus, the quantity of
wast ef [ ¥ 1554 h&lak j inCth2ay he i nk
emtt ifﬁ%motggn%%dﬁﬁ’eﬁ%ngiﬁéﬁhﬂ@hﬁ gﬁe@“ﬁ?hg\éﬁeé aﬁlagl ng&%rﬂgﬂﬁkﬂ

emtti surfaces. Addjitional l .on re ink emtting,.,openin may be
el eceBEMRyILEIES; prvchesPbm refatfdndhe JBHE ciftieichs oD BT BRICHT oY ok

em ssion fromthe ink emtting openings formed in the ink emtting surfaces
of t hdagiremissiomadn this casech tisr§ignpbactesdon apeans, pProviged 4 ithe saptroller
corresponding to the size of the recording nediumduring the printing

oper atdlQuebezitoa sigra portdomin the bhagehsignal, éapyirlast tiineamshiehrisigniabpoftiamm t he
ink emtting openings, and upon the input imge signals. Thus, the cleaning
of thgniihtd ]E:tthﬁg of BB 3iiSi6n Sfthe elictiidd]tphlédiyen®to MRy eRRtACthepnaH, as

the quantity of wasteful ink em ssion is dimnished, w thout danaging the

ink enjtting. surf | t t . . | f . pEeljmnary
em ssi S#H?"’@e‘“&?ﬁ?% I tPe%lls % ﬁ‘%&%‘ﬁ’% %’ggﬁoi&%oﬁ %1@%@@@8 %&e?@;ﬁﬁlhdar y

em ssi.on i,n dependency .upon_the quantity of the ink egitted last tine from
the i ARStALy | ﬂg‘eoﬁ@ﬁi signal defgetion qaeansdetests tgP tiae 1de3ast tothe PEEPHN may
‘be dinmnished to achieve the cleaning of the ink emtting openings and the
vi ci nitime twikere tie mkshwere dontied thr thekrespeativeninks emitimgsopamaggdant i t y
of prelimnary ink em ssion nmay be set in dependency upon the tine el apsed

as fr qidthies, tdnte calealates thptingniiffadnte detwedre thdyins of @nnigsionhand dnger t he
time given ink emtting openings were not used during the latest tinme, the

nor e AN i . nrel:n ]SS [ j N hi ed or
sol i d%eg{ti ﬁ{.?.e' Eﬁ]‘gggﬁé n{lk}i}]’apﬁ%ecg élazl:lén%lso t gg\flsng gjn‘»‘{gt% ihﬁrgethcli}]pl)lglm ngs and
the vicinity thereof may be achi eved,. as the quanti.t f wasteful. ink
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quantity of prelimnary ink em ssion may also be controlled by the nunber
of ti rogenimgs withca larged differemce from twucwdentdimeobhe donger thedvne she inde nal
transduci ng neans in the ink tank charged with the ink. In this manner, the

quant idn¥it@hg Ug@ﬁi@nﬁ N6 b&dn el Ricehily tharmiotelik€lyi is the inkbvickenathor ed, in
dependency 8 upon whet her the ink has good or poor drying properties,
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vicinity thereof may be achieved, as the quantity of wasteful ink enm ssion

is dimnished, wthout damaging the ink emtting surfaces. In a print head
emtting the inks of respective colors, including yellow,



magenta, cyan and black fromthe ink emtting openings in the ink emtting
surfaces, the quantity of prelimnary ink em ssion may be controlled in
dependency upon the colors of the inks enmitted fromthe ink enmtting
openings. In this manner, the quantity or tinme duration of the prelimnary
i nk em ssion may be varied, in dependency upon whether the ink has good or
poor drying properties, thereby enabling efficient prelimnary ink em ssion
for blowing off the solidified ink. Fhus, the cleaning of the ink emtting
openings and the vicinity thereof nay be achi eved, as the quantity of

wasteful 1n m ssi .1 I M nd ' damaging the ink emtting
surfai’g%wn'ﬂlfggﬁlﬁﬁpfﬁ%}e@tfS%T@w)ﬁﬁp&%ﬁggs ‘'on of the black ink may be

| arger than_that of the remmining color inks. By so dqQing, .the quantity or
the time of Mogoyenithecantrgl phtheamoynbat thep namanénf@ 189oRWEE nor e
efficient prelimnary em ssion in consideration of the difference in the
dryi neheesperationcef che sprelinyindry fanissmm iin the stentSMtinoFighl® mdyedd ar

wei ght of 'the dyestuffs. Thus, the cleaning of the ink emtting openings
and t LGL AL Ty, ther Y, LAV quUantd Ly | i nk
em ss?gﬁe\hghgélir# itg Ee@?&l\?ﬁg?h%éat% lﬁg‘ﬁ%‘gi ﬁglsf’ %ZS'%@EICH g(g tgrEn %@?ngggfré%ces.
Furt hernore,, a cap nenjer, e .provjde ich internally |ds a

col umﬁr&m%@ﬁgdneg%m% Wg%‘é& ‘E;E“%ffd &lgbﬁ{]eclqli‘atﬂ}eﬁﬁle?eﬁﬁﬁgﬁﬂﬁé?ﬁ Pt ect s
the ink emtting surfaces of the print head, whilst novenent neans may al so
be pr genardedibiyc thee alestrical epulse \generatinge meapst providechén dhe monpglleeder and
the print head. By so doing, the cleaning nmenber may be provided within the

cap NMgRb%M foreAdanipleia Figlo anitdre Rensty flrchksadtivivivgs nhit3 haddhemye foe
protected by the cap nenber. In addition, the cleaning nenber and the ink

emtti Y 0 i i
rmvemﬁ‘%J %P E%ﬁgﬁgggﬁné@ggﬁgﬁge@rﬁ&l é?t {(?nﬂ?ﬁ(g %}%eléeﬁ? ix%tli\tr?; %’B‘Z‘ﬁi %s may
be renoved on ction by the, cleani nber bei el astij.cal ly deforned
ur | ngrRiRsen ok Hhecraspediies GOl ks e gieckioal ikt E5AGRtARERts iy
em ssion may be di m nished to achieve the cleaning of the ink emtting
openi mg$ calyl behesed; for preliminaryeemissiom ofithel sespgictiyetaedorn inkschiut: may e
surfaces. The cleaning of the ink emtting openings by the cleaning nenber
may beh@chngyas thefeleetrical philsy geheraringl ingansiruset nforeimks simission fdutring
cleaning of the ink emtting openings by the cleaning nenber is carried out
direc : t (A=Y R} i LESLRE, i | ef t
Prifuflld. ohib BRnfREH3'the heplssid fof OV IHAR Vol dlctPithP IR gendfatirk

in the vicrhity o eln openi ngs by the preltmnary ink
em ss'rr?ganrg?)ﬁalﬁleel)rf ?ﬁrg\éf"e%trtfc\faltf)]u s€ lg%ﬁ@r'aﬁ%g”r?lgggsr 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,
from the ink emitting openings of 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



thus assuring efficient cleaning of the ink emtting surfaces. |If the
cleaning of the ink emtting openings by the cleaning menber is carried out
J ust before the ~0 operation of the prelimnary ink em ssion, the
solidified ink left in the ink emtting openings may be renpoved to assure
subsequent snooth prelimnary ink em ssion. Thus, the quantity of wasteful
ink em ssion may be dimnished to achieve the cleaning of the ink emtting
openings and the vicinity thereof w4dout damaging the ink emtting
surfaces. The present invention is not limted to the above-described
enbodi nents and S may be appatent taq I hEY . h [ rious
chang8RUHOR Hay; SﬁtY@ﬁ%&%‘i}%ﬁ NG W @%ﬁ t§ L{Pfdeﬁfﬂ o%()t%ﬁl dﬁ%ﬁgort of
the invention as defined in the clains. Industrijal plicability The inmage
f or mi propepties ar pooardtyingpreperties, sashhbat thﬁeﬂéf:kwne%@& sehidiipd: | qu WaYpr esent
invention, may be utilized in e.g. an ink jet printer which is in

W deSBéfb?P@wH?cﬁffBZ@ﬂékn@bré]ﬁMﬁ&t?ﬁhh@nﬂ@ﬁbﬂ and ease with which a color
pri nt |nage may be produced and the size of the apparatus nmay be reduced.

mCLAIVS 1 pf\gaf ftﬂé an’x‘&nﬁQQﬁ; lelhpﬁhalgy ﬁ%%ﬂéélﬂh A9RE fpRvaded with

an ink emt sur ace having a emtting openings, in

whi ch an_i is emtte dlnke dtin ings to forma |mageon
arec Bf%fﬁfﬁg)li)‘réﬁﬂ Whaééﬁ%l%iﬂ??amgt@éy (b@rﬂfp lgilﬂﬁgg’n&?g‘f%ﬂ“b%ﬁ%ga A ans
for controlling the operation of ink emssion fromsaid ink emtting

openi dgm the ethied ink&k eFhetreasprsis that dhe Whaclkeink bas suelripsepenties dhat thiel i ng
rreans controlling the quantity of prelimnary em ssion of the ink via one

qfﬁaﬁﬁt vt F eRedyagafl maenshddasd Mpm%@r , thephiotetiilapgeeighgd] the2. An
| rrage orm’'ng apparatus including a print head provided with an ink

em tt 'Q%gtﬁﬁﬁsﬁf gggf%{%(ﬂ]%@vﬁc%@ b4 K éi'{erttHEn tHseSSH the! c?[léef’@@l'&% R8s, tht V"h' ch

an in sai ng openings t0 Torman inmage on

recordln ai aratus conpri em s f
Cont r 6411 g 8L ysLios BREGH I M b 2B I L e e RSB nge.

insaidink emtting surface wherein said em ssion controlli nal ans
sel ectikgnissionrthnaugh tife bleskiimk emittingrepenings must be larger and the tim

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, dgpending on the content as well as the
molecular weight of the dyestuff, such that an efficient preliminary ink emission
operation may be achieved as to the quantity or the time of the preliminary ink
emission, by taking the drying performance into account.

The image forming apparatus of the present 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



openings for prelimnary ink em ssion in dependency upon a supplied inmage
signal. 3 .The inmage form ng apparatus according to claim1l1l or 2, wherein
Ssaid i mage signal contains a signal indicating the pixel color associated
with the ink emtting openings, a signal indicating the quantity of the
emtted ink or a signal for selecting 72 the ink emtting openings. 4.
The i nmage form ng apparatus according to claiml1l or 2, wherein said i mge
signal controls the prelimnary em sgyon in dependency upon the quantity of
the ink emtted last time fromsaid ink emtting openings. 5. The inage

form ng appar at us.agcordi . =Y (=T . ¥ t he
preli M&q mé‘yeﬂlf@“é rol?1e B&Jég?&l‘ﬁk@%%%%ﬁ@?wégéﬁ%% ft%@ﬁéaepgle%é)as from
the tine the ink was emitted last time. 6. The inmge fo m'nlg a&ia]ratcﬁs
accor @b gaoyementmeans §pr causipg Felat ve FROYRIMERE bstween the Ciﬁaél[l &

em ssion is controlled by the nunber of tinmes the electrical pulses are
causeghé pri‘dtQWatIM.OBgf’S(ﬁdeirtg, aheé fodeamihg roHrs dnay bg hesed within thedhead an i nk
tank charged with the ink. The image form ng apparatus according to

~claim : i i WSt 0 !
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in said ink emtting surfaces, and erein sai d.,em.ssio ont ol _nmeans
cont r fead ¢ap cﬂa’énfh?gge@ﬁIVFhelqyﬁé*P?%“ﬂ%annihee eAning rioﬂl geBBﬂdg‘ﬁc pon
the color of the ink emtted through said ink emtting gpenings. 8. The
i mage emitting gusfases anay becadriaved) byothel epening marvewient ohdhehwadieap 6 t he
prelimnary ink emssion is set so that the black ink is emtted in a

| ar gerTHe gitkéned do ih e dnkeemiting. ofenihpe mapde suwkednandpemoatdsby
according to claim1 or 2, further conprising a cap 73 menber, having

house r el : - i gﬁ.ﬁ%’ n elastic material,
and a%zlaéps?%d&éf@ﬁ%{rig ﬁt‘?ﬁ&%@%ﬁ@gﬁi{ru gﬁsur vzi(éc,ifé%rﬁbf the print head, and
novenment nmeans.for, causi rel at.ve .nove t between .saj,d gl eanin nmber
and the pri At histme; e draningokthe ik ciipg opsaiEs SBLeSIRaNag 1B m o,
wherein the cleaning of the ink emtting openings by said cleani n,? menber

i s peri$ prenset tepoeur befoxe e aften dhe peeliminary gnktamispion InipastisulanKt dhe ssi on.
11. A.method for controlling an inage form ng apparatus including a print
head pleatiiflgdofrtticimin eniktingidpenivgss by ftheecleaninggrall (M is pké-sgt to aicciink
emtting openings, and em ssion controlling nmeans for controlling the

oper atdifget@{ P'ftek tRE 6@{?{3%3 rMisdiptelimin ik BthiR6R! BES inlP 1881 th ith&

emtting s ace, In an ink'is emtfted fromsaid ink emtting
openings. to form.an i e on a.recordi i I J 1.854.0N
cont r oY ﬂﬁg’r‘? “@o“ﬂﬁ%ﬁ% QH?g“bﬁfa?ﬁ?f@&%ﬂﬂ%ﬁfm@@%ﬁ%%‘ﬁ%@ﬁ?ﬁe i nk
via one or nore of the ink emttipg Qpenings.in dependency upon a supplied
i mage remgvgd. by she leaning goH of S@d[‘]l@‘r glel i%e@htti%ﬂg?ﬁc&ﬁrﬁc Ggn g’ﬁp‘élpép?fg
including a print head provided with an ink enmtting surface having a

pl ur aleffigienmtlyi Ik therid¢dampg fethienyk emmtlingropenings dynthecldaningrealls’ fisr
controlling the operation of ink emssion fromsaid ink emtting openings

i n saigtelddk ©NbE&NustUbEfdse the Nopéthibn a0¥ tHK grélimmaryeﬁﬂi eaiissiohd thek
emtting openings to forman i mage on a recordi ng nmedium wherein said
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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 controller 41, an emission controlling means,



74 of the ink enmitting openings for preliminary ink enission in dependency
upon a supplied image signal. 13. The nethod for controlling an i mage
form ng apparatus according to claim 11l or 12, wherein said i nage signal
contains a signal indicating the pixel color associated with the ink
emtting opening, a signal indicating the quantity of the emtted ink or a
signal for selecting the ink emtting opening. 14. The nmethod for
controlling an inage form ng apparatgg according to claim1l1l or 12, wherein
said i mage signal controls the prelimnary em ssion in dependency upon the

guant | af theql v f.eds | i f i Lt Ld s 15.
The n@%%%@feflollrﬁe%lg %@ﬁlliér{g&i%n&?%%dg T'?% rth‘l8 %&aggé%;bgttﬁgb zg:t1 Cﬂggoﬁﬁgﬂ?@ﬂr&f aimll
or 12, wherei.n the gquantity.of the prelimnary ink emssign jg set in
GependngisHon. dhscleehinec pcuilDg rRinin g HcH R CRRk hEeTksn s 106) | ast
time. 16. The nethod for controll Ia,;? an i rrag‘%eif orm ng apparatus according
to cl aleaning timd by thheledning rellGuand the tinte nkr erhittingapenings emitéed on i s
controlled by the nunmber of tines the electrical pulses are caused to flow

t hr ougfle §hRIRECHIRE bFEN meagﬁiyﬁh He ERAD Sigta0Y hte thke lo! Weoliank BbHAr ged
with the 1nk. 17. The nethod for controlling an image form ng apparatus

according to claim 1l opel wherein said,print -he 168 1 RKS

res pe@f‘?&’é’lﬁ’o‘l?b%tﬂeﬁiﬂﬂg ?néi%‘inr%@ Cq%&ﬁtbg', ﬂ@fal%arﬁﬁa %@1?21? ﬁlllécﬂﬂ%i QPE i nk
emtting openings in said ink emtting,surface, and wherein said em ssion
cont r gnstrhedare dherapesadon oé tagipraliminagy inls enpssion i naty/close te the sngent n
dependency upon the color of the ink emtted through 75 said ink emtting
openi nigse, th.qubntityreifithel pielimimaryrink lenmigsion mepde dareased, applae imesof
according to claim 17, wherein the quantity of the prelimnary ink em ssion
IS seihé préliaindrhank!eptissionkmh§ beShorRAel NhRrétHy ﬁﬁnPr(ﬁ}iﬁg"thé ¥ffidieficy e ot her
inks. 19, The nmethod for controlling an imge forntng apparatus accordi ng
to claim11 or .12 further conprising a cap nenber, having housed therein a
col urrﬂ?l%%?)ré’a&gleég#ﬂ%l‘nenber of an elastic material, and adapted for
protecting the ink emtting surface of the print head, and novene means
for causi nglndhgtabpyengxpanationef ihe ¢leaning @P@é@ﬂ%%ﬁiﬂﬂﬁe‘ﬁ e&‘ﬂl’@gtlﬁﬁf 5int
head. 20. The nmethod for controlling an image form ng apparatus according
to cl ahenoperatidieofilre predininaayimigenfissior is perfenmediaftpr dhe cleagsnd pf sl d

cl eaning nmenber is perforned before or after the operation of the

prel i phR@nyitling saffasss 6 of the ?ﬁ\_ﬁt he®va, f HowedeRRP Mtk Us nofdagdifnépler pri nt
head provided with an ink emtting surface having a plurality of ink

emtting. ' y Al j ' ' bt 3 i, it Ei

openi r?g% lﬁg%ﬁ?hga%lelgﬁig@ei@%ag drdg{é%drtgcll ﬁ‘ghglregl%ufrlrl]&l??arlﬁgi lg%pgir%gﬁ?ss é’o%i si ng
em ssion.control ling.means for, contral li he eration_of .i.nk eni ssion
From SEPHIRRDGHIK SrHieOBRRRGE Frrrics gt ARl BniGece ik bl SHERLRS oai d
em ssion controlling nmeans controlling the quantity of prelimnary_ em ssion
of t heutfakey bdywthe eeanimgarobl 7 tInethiheasemit: is inngeepssary s controkherdfs@ing upon
an ink emtting position corresponding to the size of the recordi ng nedium
- 76 durgfnthe! peelininiry neméResmtfran e ik tepittey apenidgsoof ahetinkspoitheri nary

em ssion via said one or nore of the ink emtting openings.
respective colors 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, shown in Fig.2, the head cap 5 is moved along the



- 22. An image form ng apparatus including a print head provided with an ink
emtting surface having a plurality of ink emtting openings, in which an
ink is emtted fromsaid ink emtting openings to forman inmage on a
recording medium said apparatus conprising em ssion controlling neans for
controlling the operation of ink em ssion fromsaid ink emtting openings
insaid ink emtting surface; wherein said em ssion controlling neans
controlling the quantity of prelimngy em ssion of the ink via one or nore
of said ink emtting openings in dependency upon an ink emtting position

cor ' eaRantlbACh ArbReAtCledh hBSnkSSAfEhBRUFRLELD BFIAC Brind bl 4'5hag

operati on prior e operation o nary em ssion via sald one
or nore of the ink emtt{ing openings.and upon a supplied inmage signal. 23.
An i mé rﬁ%@%k@ngﬁagbﬁﬂ%?ﬁ?@ltﬁﬁ@h@‘ﬁﬁf&- head provided with an ink
emtting surface having a plurality of ink emtting openings, in which an
ink is em tFadt,f Figrl kAi showk amninitiahgtatpeini mduch ¢he dheadanap mhde dased
recordi ng medi um said apparatus conprising em ssion controlling nmeans for

contr _@ghirﬂéﬂ RO loetadEe3. Oh thidkstsel & fik fot ¥adal I hollse@ndnd s&towRRARD NgS
in saidink emtting surface; wherein said em ssion controlling nmeans
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the size of the recording nedium.during the printipng opergtjion priof to the
oper atingnobthe penfared, the &R S9PAROVeS Al g i BITeetibe o the ATFRWi Ak
emtting openings. 24. An image form ng apparatus including a print head
provi deldtiwettb the inkkcartridge 8gbyguhtdmadheap ppen spgnalahs showh imKigihl Bt i ng
openings, in which an ink is emtted fromsaid ink emtting openings to
form ghel BARINGToR 7 AR i MBvER AidHB the direction of arrow A, relative to the ink

cartridge 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 the 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 the 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



sai d apparatus conprising em ssion controlling neans for controlling the
operation of ink emssion fromsaid ink emtting openings in said ink
emtting surface; wherein said enission controlling means sel ecting one or
nore of the ink emtting openings for prelimnary ink emssion in
dependency upon an ink emtting position corresponding to the size of the
recordi ng mediumduring the printing operation prior to the operation of
the prelimnary emssion via said onggor nore of the ink emtting openings
and upon a supplied i mage signal. 25. The inmge form ng apparatus accordi ng

to any,one of -~cl Qi 21 -wher ei S| l. 1 [ | h ize of the
recor §Pﬂ&%ﬂ§d¥ 1@@0‘& é%ﬁ%ldfami"?'ﬁr h%nﬂﬁg)&étgﬂg‘ﬁ%'lﬂﬂgg%g“ g(gﬂ{eo&%@hﬁ] 8hi ssi on
controlling neans. 26. The image form ng apparatus according to_any one of
cl ai mthe1in m,lttmgerrmenlng%iﬁethei ik cemittipg rurtacge 6f (elestriosthermiahg
mediumis contained in a detection signal from said recordi ng nmedi um

det ectﬁmdﬁemgsmaalmfdrgtklm aa),d em ssion controlling neans. h 27. The
i mge form ng apparatus according to any one of clainms 21 to 24, wherein

sai d i mage shgnal Lol PLERT IR - &8 SS LNl e n the
quant ity of WAL ihPehifdy’ PRIpNiBh, TEY i Fieqed b 198 HC SRiden o
The i mage, form.n arat.us according ta a 0 of clains .t 4,

wher elORRHNER, B ATt ikopuHinE SIPRP i §F VROt Cs b rfioR b dp Tig-iSerdiency
upon the time elapsed as fromthe time the ink was emtted last tine. 29.
The i pagkminanyi enyisappestapusignal de thitmsentdodhy ink emitting apesings of she ank
wherein the quantity of the prelimnary ink em ssion is controlled by the

-nunberenittifg BBFatEL6 VfeRllove ¥ tadstbpahe djectivricrthet prelintinaihemtigiion ink
el ectro-thermal transduci ng nmeans provided in an ink tank charged with the

i nk. ' k 1N [ 0, : i lto
oa. g it Sl it ot REH e oREGRRE bIOHEPCIBMRNFOIP'T CF BT
yel | ow, .magent cyan | ac romsaid ink emtti opgni n i aid ink
Lo ¢ ¢ oitans suttassy Bl BheC ot Ko belsitalivoforghis o sntie. 3ate oF &8¢ e
quantity of the prelimnary ink em ssion in dependency upon the col or of

t he i rendeofi theadeaning ofithe anki emiktingvsurfaers 6 is detected by the photo-electrical

switch 18, and a preliminary emission start signal 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.

When the cleaning of the ink emitting surfaces 6 of the respective colors
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.



openi ngs. 31. The inage form ng apparatus according to claim30, wherein
the quantity of the prelimnary ink em ssion is set so that the black ink
is emtted in a larger quantity than the other inks. 32. The image form ng
apparatus according to any one of clains 21 to 24, further conprising a cap
menber, havi ng housed therein a col umar-shaped cl eani ng T 79 menber of
an elastic material, and adapted for protecting the ink emtting surfaces
of the print head, and novenent neangjfor causing relative novenent between
said cleaning nenber and the print head. 33. The image form ng apparatus

sai d ol ean VoneR bt L BHRsl Rades Gt JPREBT0C mhEs: hat Bl H BeigReryc®® ™
prelimnary ink em ssiaon, 34. A nmethod for controlling an inmage form ng
appar &cad Cap|dasegignadr intssiedd. 59 dhatddlae viiaad gapi Akisemoyethdremy the e

having a plurality of ink emtting openings, and em ssion controlling neans
for cafdrephdritimedhecedead posivionodlongktherdissition 6f armosaBdrélative o the gk
openings in said ink emtting surface, in which an ink is emtted fromsaid
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em ssion controlTing nmeans tontrols qudntity of prelimnar

em ssion fromone or_nore.of the ink em.ttinpg eni ngs,.i N dependgncy upon
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during the printing operation prior to the operation of the prelimnary

em ssichosedi posision, iy therebyofesehdoi thie énitinl istajeopdeamwhile3svhen itee hod
for controlling an inage form ng apparatus including a print head provided
Wi th lednitig aollt 7iregess alawe the \dirgtidnpdf arow \B,0fhel clleaiitig ol §P@dL NgS,

and em ssion controlling neans for controlling the operation of ink
em ssi@RddtMwith 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 foregoing explanation in connection with Figs.11A to 11H, it is
assumed 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 cleaning 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 along the directions of arrows A and B in a state
the cleaning roll 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
preliminary 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 in



said ink emtting openings in said ink emtting surface, in which an ink is
emtted fromsaid ink emtting openings to forman i mage on a recordi ng
edi um wherein t. O said emssion controlling neans controls the
quantity of prelimnary ink em ssion fromone or nore of the ink emtting
openi ngs i n dependency upon an ink emtting position corresponding to the
size of the recording nediumduring the printing operation prior to the
operation of the prelimnary en ssiog,via said one or nore of the ink

em tting openings and upon a supplied imge signal. 36. A nethod for
contrglli an i mage.fornng appar s _i.pcludi ng, a pri,nt head provided with
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with an ink emtting surface having a plurality of ink emtting openings,
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37, ein ign indi catl h [ C 1 i um i
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quant iafythepripter 2nk enitted last tine fromthe ink emitting openings. 41.
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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



;S 82 electro-thermal transducing neans provided in an ink tank charged
with the ink. 43. The nethod for controlling an i mage form ng apparat us
according to any one of clainms 34 to 37, wherein said print head emts inks
of respective colors including yellow, nmagenta, cyan and black from said
ink emtting openings in said ink emtting surfaces, and wherein said

em ssion control neans controls the quantity of the prelimnary ink

em ssion in dependency upon the col ogzof the ink emtted through said ink
emtting openings. 44. The nethod for controlling an imge form ng

di l.aim 43, _wherei h ity.of . i :
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than the other inks. 45. The method for controlling an inage formng
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apparatus further conprising a cap nenber, having housed therein a
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protecting the ink emtting surfaces of the print head, and novenent neans

for c | i ve nmovenment between said cl eaning nenber and the print
head.%t%ﬁ)&r@@& for controlling an image form ng apparatus accordi ng

to claim45 erein the cleaning of the ipnk emtting openings by said
cl eani ng nekBérhead HoppEpgE JiReERENg Unk 191s (fed dog aplipng the gk jet
prelimnary ink emssion. .A .AF .A3 .A3 . AY

head 1 in position within the main body unit of the printer 2 and for dismounting

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 head 1 is secured in position.

The head cap opening/ closing unit 20 causes relative movement of the
head cap 5 with respect to the print head 4 (see Fig.2), 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
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by a rack 22 and a pinion 23 provided on the lateral side of the main body unit of
the printer 2 for meshing with the rack 22. On the inner lateral surface of the rack
22 is formed a pin-like projection engaging in a recess formed in the corresponding
outer lateral surface of the head cap 5.

Referring to Fig.12, the pinion 23 is rotated by a motor, not shown, in a
preset direction, as the ink jet head 1 is secured to a preset location of the main
body unit of the printer 2 by the head mounting/ dismounting unit 19. By so doing,
the rack 22 is 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 limited 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 along 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 explained

with reference to Figs.14 to 18.
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Fig.14 shows the state in which the ink jet head 1 in Fig.1 is housed on
insertion along the direction H to a predetermined location of the main body unit of
the printer 2. In this state, the lower ends of a pair of cap lock hooks 24, provided to
both lateral sides of the inner space of the ink jet head 1, are engaged with retention
pieces 26 on both lateral sides of the head cap 5 under the elastic force of a helical
spring 25. By so doing, the head cap 5 is loaded to the ink cartridge 3 to form a
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
upper 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 latefal sides of the head cap 5, as shown in Fig.15.
This secures 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 head cap opening/ closing unit 20, shown in Fig.12, then is actuated,
such 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 5,
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

A
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cleaning of the ink emitting surfaces 6 of the print head 4, provided to the bottom
surface of the ink cartridge 3, by the cleaning roll 7, biased by the floating spring
11, then is started, as shown in Fig.2. In Fig.16, P denotes the movement trajectory
of the head cap 5.

The head cap 5 is then sequentially moved along the direction A, along the
movement trajectory P, as shown in Fig.17. At this time, the ink emitting surfaces 6
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 head cap 5 may be reduced. In Fig.18, the
recording sheet travels below the print head 4 provided on the bottom surface of the
ink cartridge 3. Alternatively, the lower surface of the head cap 5 may be designed
to guide 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
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Fig.14 in case the power supply of the printer is turned off, by some reason, or the
head mounting/ dismounting unit 19 is prohibited from being opened in the reverse
direction to the direction shown by arrow J in case the head cap 5 has not been
returned to the initial position shown in Fig.14.

The ink jet printer, explained above with reference to Figs.1 and 12 to 18,
the present invention is not limited to this and may be applied to the type in which
the ink jet head 1 mounted via a tray to 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 5, 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 indicated by arrow Q in Fig.19A. The tray 29 is then
moved along the direction 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 is
halted by engaging with suitable retention means, provided within the main body
unit of the printer 2, as shown in Fig.19B. It is noted that the tray 29 is used for
setting 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 35, so that
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the head cap 5 is opened. Simultaneously, as the head cap 5 is moved relative to the
ink cartridge 3, in the reverse direction to the direction of arrow R, the ink emitting
surfaces 6 of the print head 4 are cleaned, and the ink is emitted preliminarily, by
the operation similar to that shown in Fig.11. The text or the image is then printed
on the recording sheet. Meanwhile, in Figs.19A and19B, the reference numerals 30
to 34 denote a tray for recording sheets, a recording sheet, a feed roll, a feed belt
and a tray for discharged printed 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 forming apparatus, such as a facsimile device or a copying device
operating under an ink jet recording system.

With the above-described modification of the present invention, the
qﬁantity 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 means adapted for controlling the operation of emitting the ink via the
ink emitting 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
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ink emitting surfaces.

Moreover, one or more of the ink emitting openings for preliminary ink
emission may be selected, responsive to the input image signals, by the emission
controlling means controlling the operation of emitting the ink via the ink emitting
openings formed in the ink emitting surfaces of the print head. Consequently, 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.

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 without damaging the ink
emitting surfaces.

Additionally, the quantity of the preliminary ink emission may be set in
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dependency upon the time elapsed as from the time the ink was emitted last time.
By so doing, the preliminary ink emission may be performed efficiently to blow off
the solidified ink for the ink emitting opening which has not been used for a longer
period of time for ink emission. Thus, the quantity of wasteful ink emission may be
- diminished to achieve the cleéning of the ink emitting openings and the vicinity
thereof without damaging the ink emitting surfaces.

The quantity of the preliminary ink 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,
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.

Moreover, in the print head for emitting the inks of the respective colors,
including yellow, magenta, cyan and black, through the ink emitting openings in
the ink emitting surfaces, the quantity 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
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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 achieved,
as the quantity of the emitted ink is diminished, 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 quantity or the time of the
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.

Furthermore, a cap member may be provided which internally 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 between the cleaning member and the print heaci.
By so doing, the cleaﬁing 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
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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 ink emission. If the cleaning of the ink
emitting openings 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 emitting
openings may be removed to assufe subsequent 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 structure and the control operatidn of the control device unit,
c'ontrolling 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
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the operation other than the structure shown in Fig.20 and the control operation
other than the control operation shown in Fig.21 are the same as those of the
above-described embodiment and the corresponding explanation is omitted for
simplicity.

The controller 41 shown in Fig.20 is supplied with a signal indicating the
size of the recording medium, as output from a paper sheet size detection unit 53,
as later explained, and performs the operation of the preliminary ink emission
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 the paper sheet feeder cartridge 21 shown in Fig.1, although
the manner of mounting the paper 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
forming apparatus, constructed as described above, and mainly shows the control of
the operation of preliminarily emitting the ink via the ink emitting openings in the
print head 4. Meanwhile, 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
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Fig.20.

When the job of Fig.20 is started and, in a step S101, a print signal
indicating the start of the operation for image forming is supplied to the controller
41 shown in Fig.20, the controller 41 in a step S102 sends an emission trigger
signal for driving the electro-thermal transducing means 48 to 51of the respective
colors to the head driving unit 43, which head driving unit then sends electrical
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
solidiﬁéd, 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 clogging 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 Fig.6 and
prohibiting the clogging.

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

the start of the operation for image forming is supplied to the controller 41, and
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subsequently the ink is preliminarily emitted through the ink emitting openings. In
this manner, the ink, used up to the latest emission and left in the vicinity of the ink
emitting openings in the highly thickened or solidified state, may be blown off to
outside from the ink emitting openings. This blow-off operation serves for cleaning
the ink emitting openings to prevent the ink emitting openings from becoming
clogged with the ink thickened or solidified to a high viscosity to permit the ink to
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
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 operation end signal, the “YES” branch of the step S104 is followed, such that |
a print end signal is sent from the photo-electrical switch 18 to the controller 41.

In a step S105, shown in Fig.21, a means for detecting the ink emitting
position or a means for deciding on the ink emitting opening used for the

preliminary ink emission, both provided to the controller 41, detects the ink
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emitting position during the print operation (step S104) prior to the operation of the
preliminary emission from an optional ink emitting opening. Based on the detected
result, the quantity of the preliminary ink emission from the ink emitting openings
is controlled, or one or more ink emitting openings is detected. Then, in a step S106,
a signal indicating the quantity of the preliminary ink emission is sent to the
selected ink emitting opening(s), which then execute the operation of the
preliminary ink emission.

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 BS, 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
is detected in this manner 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
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not supplied with the print signal are determined in association with the operating
extent of the ink emitting surfaces. The space in register with the ink emitting
openings, not supplied with the print signal, corresponds 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 emitting openings of the respective
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
emitting 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 printing 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.20. The present invention is not
limited to this, and the ink emitting 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
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for detecting the position of the emitted ink or with a means for deciding on the ink
emitting opening to be used for preliminary ink emission. These means detect the
ink emitting position during the printing operation prior to the operation of the
preliminary ink emission from optional ink emitting openings to control the
quantity of the preliminary emission from the ink emitting openings in question, or
select one or more of the ink emitting openings to send a signal indicating the
quantity of the preliminary emission of the respective inks to the selected ink
emitting openings to permit the ink emitting 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
printing 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, corresponding 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,
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it is possible to decide on the total quantity of the preliminary ink emission from
the ink emitting openings of the respective colors, as calculated based on the total
quantity of the inks of the respective colors, and to send a signal, indicating the
quantity of the preliminary emission from the ink emitting openings of the
respective colors, thus determined, to an emission controlling means provided to
the controller 41 or to the head driving unit 43 shown in Fig.20.

The signal sent to the controller 41, and indicating the quantity of the
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 total 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 S105 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 controller 41, detects a
signal 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
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10(%”&'&(1()% -inllssnfc%ro gﬁ%tl(n)g, which time is closest to the current time, and calculates the
difference of the detected time from the current time, and sets the time of the
preliminary emission or the quantity of the preliminary emission, so that, the larger
the time difference for given ink emitting openings, the longer is the time of the
preliminary emission or the larger is the quantity of the preliminary emission for
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 shown 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-thermal transducing means in the ink tank charged with the ink. These
'electrical pulses are generated by an electrical pulse generating means provided in
the controller 41, shown in Fig.20, and transmitted to the head driving unit 43, and
thence supplied to the electro-thermal transducing means 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
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as the electrical pulse generating means used for emitting the ink during the
printing operation. In this case, there is no necessity of providing two electrical
pulse generating means, namely the electrical pulse generating means for printing
and the electrical pulse generating means for emission, thus realizing the space
efficiency of the integrated circuit.

In the step S105 shown in Fig.21, the ink jet head 1 shown in Fig.1 may
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 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.

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

-~larger 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
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emission the black ink must be longer. Of course, the longer the preliminary ink
emission time duration, 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 that an efficient preliminary ink emission
opération may be achieved as to the quantity or the time of the preliminary ink
emission, by taking the drying performance into account.

The image forming apparatus of the present invention may be provided
with a head cap 5, having housed therein the cleaning roll 7 formed of an elastic
material to a columnar shape as shown in Fig.2, and including the head cap 5 for
protectihg 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 the opening
movement of the head cap 5. The thickened ink in the ink emitting openings may
be sucked 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



1310%& ()- 10ZZ 10ZZ 10ZZ! #10%&ZZ& ()- @109%Z& ()- @ X

CHI09R' () -9 #109&Z& () -9zA}ASHE7 1 10Z 10Z 10Z*#109%&Z& ()-:![

L#10%& () - Q#10%Z& ()- @ ~#10%Z&' ()- #10%Z& ()- K@?1=7

1077! ° s#109%2Z& () - s#109%Z& () - #10%&Z& ()-!"

#109&' () - #109%%Z&' ()-1109%Z& ()-hgH=7 10ZZ! " F#109%&Z& () - #10%&Z& ()- #109%&Z& () -

S 10%Z& ()- Y109%& ()- 10ZZ 10ZZc\ dEH=7

10ZZ! MLOYZ& () - #109%Z& () - 3#109%Z&' () 64 #109Z&' () - #109%Z& ()- #109%Z& () -
LMNAE: / 10Z 10Z6#10%Z& () - 3z#109%Z&' () - 1#10%Z& () - S/ #10%&Z& ()-"#10%Z& ()- @

gg B@éﬁbﬁ—%ﬁt{r)ﬂqgfé%& g%zgﬁe}%%& {i}lllc 'ehhiSsn In Ip\::Lrticular, if the
cleaning 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 may be cleaned
efficiently.

If the cleaning 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 left 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, and the photo-electrical switch
18 then sends out a signal, indicating 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, as the time of cleaning by the cleaning roll 7
and the time the ink emitting openings emitted the ink last time or during 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
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preliminary ink emission may be shortened, thereby improving the efficiency in
preliminary ink 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 surfaces 6, 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
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 erhitting 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
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.

Moreover, the quantity of preliminary ink emission from the ink emitting
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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 preliminary emission from the ink emitting openings,
and upon the input image signals. Thus, the effect of cleaning of the ink emitting
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
dependency upon the ink emitting positions corresponding to the size of the
recording medium during the prihting 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
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
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preliminary emission from the ink emitting openings, and upon the input image
signals. 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 emitting surfaces.

It should be noted that the operation of preliminary emission may be
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 controlled 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
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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 achieved, as the quantity
of wasteful ink emission is diminished, without damaging the ink emitting surfaces.
In a print head emitting the inks of respective colors, including yellow,
magenta, cyan and black from the ink emitting openings in the ink emitting
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 achieved,
as the quantity of wasteful ink erﬁission is diminisﬁed, 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 quantity or the time of the
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 wasteful ink emission is diminished, without damaging the ink
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emitting surfaces.

Furthermore, a cap member may be provided which internally holds a
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 between the cleaning member and the
print head. By so doing, the cleaning 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 elastically 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 ink emission. If the cleaning of the ink
emitting openings 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
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openings may be removed to assure subsequent 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 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 utilized 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.
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CLAIMS

1. 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; 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.
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 comprising

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

said emission controlling means selecting one or more of the ink emitting
openings for preliminary ink emission in dependency upon a supplied image signal.
3.The image forming apparatus according to claim 1 or 2, wherein said image
signal contains a signal indicating the pixel color associated with the ink emitting

openings, a signal indicating the quantity of the emitted ink or a signal for selecting
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the ink emitting openings.
4. The image forming apparatus according to claim 1 or 2, wherein said image
signal controls the preliminary emission in dependency upon the quantity of the ink
emitted last time from said ink emitting openings.
5. The image forming apparatus according to claim 1 or 2, wherein the quantity of
the preliminary ink emission is set in dependency upon the time elapsed as from the
time the ink was emitted last time.
6. The image forming apparatus according to claim 1 or 2, wherein the quantity of
the preliminary ink emission is controlled by the number of times the electrical
pulses are caused to flow through electro-thermal transducing means provided in an
ink tank charged with the ink.
7. The image forming apparatus according to claim 1 or 2, wherein said print head
emits inks of respective colors including yellow, magenta, cyan and black from said
ink emitting openings in said ink emitting surfaces, and wherein
said emission control means controls the quantity of the preliminary ink
emission in dependency upon the color of the ink emitted through said ink emitting
openings.
8. The image forming apparatus according to claim 7, wherein the quantity of the
preliminary ink emission is set so that the black ink is emitted in a larger quantity

than the other inks.

9. The image forming apparatus according to claim 1 or 2, further comprising a cap
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Iﬁember, having housed therein a columnar-shaped cleaning member of an elastic
material, and adapted for protecting the ink emitting surfaces of the print head, and
movement means for causing relative movement between said cleaning member
and the print head.
10. The image forming apparatus according to claim 9, wherein the cleaning of the
ink emitting openings by said cleaning member is performed before or after the
operation of 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,
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, wherein
said emission controlling means controls the quantity of preliminary
emission of the ink via one or more of the ink emitting openings in dependency
upon a supplied image signal.
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 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, wherein

said emission controlling means performs control for selecting one or more
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of the ink emitting openings for preliminary ink emission in dependency upon a
supplied image signal.
13. The method for controlling an image forming apparatus according to claim 11
or 12, wherein said image signal contains a signal indicating the pixel color
associated with the ink emitting opening, a signal indicating the quantity of the
emitted ink or a signal for selecting the ink emitting opening.
14. The method for controlling an image forming apparatus according to claim 11
or 12, wherein said image signal controls the preliminary emission in dependency
upon the quantity of the ink emitted last time from the ink emitting opening.
15. The method for controlling an image forming apparatus according to claim 11
or 12, wherein the quantity of the preliminary ink emission is set in dependency
upon the time elapsed as from the time the ink was emitted last time.
16. The method for controlling an image formihg apparatus according to claim 11
or 12, wherein the quantity of the preliminary ink emission is controlled by the
number of times the electrical pulses are caused to flow through electro-thermal
transducing means provided in an ink tank charged with the ink. |
17. The method for controlling an image forming apparatus according to claim 11
or 12, wherein said print head emits inks of respective colors including yellow,
magenta, cyan and black from said ink emitting openings in said ink emitting
surface, and wherein said emission control means controls the quantity of the

preliminary ink emission in dependency upon the color of the ink emitted through
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said ink emitting openings.
18. The method for controlling an image forming apparatus according to claim 17,
wherein the quantity of the preliminary ink emission is set so that the black ink is
emitted in a larger quantity than the other inks.
19. The method for controlling an image forming apparatus according to claim 11
or 12, further comprising a cap member, having housed therein a columnar-shaped
cleaning member of an elastic material, and adapted for protecting the ink emitting
surface of the print head, and movement means for causing relative movement
between said éleaning member and the print head.
20. The method for controlling an image forming apparatus according to claim 19,
wherein the cleaning of the ink emitting openings by said cleaning member is
performed before or after the operation of the preliminary ink emission.
21. 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; 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



10Z°10Z(109&& () - y&H#109%&& ()- L$#109%&& ()- "g 109%&Z& ()- Y} <nbC

10! i #1092Z&' () - m#109&Z& () - m#109Z& () - m [ #10%&Z& () - ! V#109&ZZ& () - #109%&Z& ()-Y
~ @10 #10%m& ()- S#10% & ()- SY10%& ()- 10Z 10Z 10Zy/ #109%Z& ()-!n

#1098 ()-nmP_"aB7@ 10 10m 3#10%r& ()- 3#10%r& ()-!s

3#10%mME () - 3#10%18 () - 3#10%1& () - #10%1& () - S abeg3nN@ 10 10m 3s#10%G& () -
#10968 () - #1098 ()- #10%G& () -1 10968 ()- 10m 10mmbcdeh}oaS4 10 Y10%| & () -
10 10 10! (#109%& ()-g (#109G& ()-g(#40%G & ()-g'i s#10%GG& ()-hdEas4 10
Y10 s#10%| & () - s#10%| & () - s#10%4& ?? #109%4| & () -

O b B N b i it A o altoh ¥ e el GiddgPvs O
#10%&' () - @ d#109%& () - GFL0%& () - @10%& () - @10%: () - #10%& () - bcdg6gHC 1

said one or more of the ink emitting openings.
22. 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; wherein

said emission controlling means controlling 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.
23. 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 iﬁk emission
from said ink emitting openings in said ink emitting surface; 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
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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.
24. 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; 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.
25. The image forming apparatus according to any one of claims 21 to 24, wherein
a signal indicating the size of the recording medium is contained in the image
signal supplied to said emission controlling means.
26. The image forming apparatus according to any one of claims 21 to 24, wherein
a signal indicating the size of the recording medium is contained in a detection
signal from said recording medium detection means supplied to said emission

controlling means.
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27. The image forming apparatus according to any one of claims 21 to 24, wherein
said image signal controls the preliminary emission in dependency -upon the
quantity of the ink emitted last time from the ink emitting openings.
28. The image forming apparatus according to any one of claims 21 to 24, wherein
the quantity of the preliminary ink emission is set in dependency upon the time
elapsed as from the time the ink was emitted last time.
29. The image forming apparatus according to any one of claims 21 to 24, wherein
the quantity of the preliminary ink emission is controlled by the number of times
the electrical pulses are caused to flow through electro-thermal transducing means
provided in an ink tank charged with the ink.
30. The image forming apparatus according to any one of claims 21 to 24, wherein
said print head emits inks of respective colors including yellow, magenta, cyan and
black from said ink emitting openings in said ink emitting surfaces, and wherein

said emission control means controls the quantity of the preliminary ink
emission in dependency upon the color of the ink emitted through said ink emitting
openings.
31. The image forming apparatus according to claim 30, wherein the quantity of the
preliminary ink emission is set so that the black ink is emitted in a larger quantity
than the other inks.
32. The image forming apparatus according to any one of claims 21 to 24, further

comprising a cap member, having housed therein a columnar-shaped cleaning
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member of an elastic material, and adapted for protecting the ink emitting surfaces
of the print head, and movement means for causing relative movement between
said cleaning member and the print head.
33. The image forming apparatus according to claim 32, wherein the cleaning of
the ink emitting openings by said cleaning member is performed before or after the
operation of the preliminary ink emission.
34. 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, 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 preliminary emission via said one or
more of the ink emitting openings.
35. 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, wherein
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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 preliminary emission via said one or
more of the ink emitting openings and upon a supplied image signal.
36. 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, 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.
37. A method for controlling an image forming apparatus including a print head
provided with an ink emitﬁng 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, wherein

said emission controlling means performs control for selecting one or more
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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.

38. The method for controlling an image forming apparatus according to any one of
claims 34 to 37, wherein a signal indicating the size of the recording medium is
contained in the image signal supplied to said emission controlling means.

39. The method for controlling an image forming apparatus according to any one of
claims 34 to 37, wherein a signal indicating the size of the recording medium is
contained in a detection signal from said recording medium detection means
supplied to said emission controlling means.

40. The method for controlling an image forming apparatus according to any one of
claims 34 to 37, wherein said image signal controls the preliminary emission in
dependency upon the quantity of the ink emitted last time from the ink emitting
openings.

41. The method for controlling an image forming apparatus according to any one of
claims 34 to 37, wherein the quantity of the preliminary ink emission is set in
dependency upon the time elapsed as from the time the ink was emitted last time.
42. The method for controlling an image forming apparatus according to any one of
claims 34 to 37, wherein the quantity of the preliminary ink emission is controlled

by the number of times the electrical pulses are caused to flow through



"$&(*, . 02468: <>@DFHILNPRTVXZ\ ~" bdf hj | nprt vxz| ~d

4>EhNf g[ ~/ ! 100~\ OPQRSTUVWKYZ[\ ] ~_" abcdef zh 1sA &, 83468h: ;

<R>! ?7@ BCDf FGHI} LNOPRWTLW [ ahi knrmr pst Rvwyzni/' C. CVN>@v

 b#, &N, -/ 12K8<BFKLOPVH] chl [ nJpuy~GX70BOY" h- bGA$: 8 (ghi j kl mopqr st uvwxyz{| } ~
6Ti mes New RomanAri al Courier New'h Root EntryWrdDocunent #

I"H#B9& ()*+,-./0123456789: ;

<=>? @\BCDEFGHI JKLMNOPQRSTUWIKYZ[ \ | * _gqbcdef ghi j kI mopgr st uvwxyz{| } ~

" #$UR' ()*+,-./0123456789: ;

< R cto-erimiar Mansducing mears provided T an thi tankl SHoRged Wwith the5hi! ~

43. The method for controlling an image forming apparatus according to any one of
claims 34 to 37, wherein said print head emits inks of respective colors including
yellow, magenta, cyan and black from said ink emitting openings in said ink
emitting surfaces, and wherein

said emission control means controls the quantity of the preliminary ink
emission in dependency upon the color of the ink emitted through said ink emitting
openings.
44. The method for controlling an image forming apparatus according to claim 43,
wherein the quantity of the preliminary ink emission is set so that the black ink is
emitted in a larger quantity than the other inks.
45. The method for controlling an image forming apparatus according to any one of
claims 34 to 37, for an image forming apparatus further comprising a cap member,
‘having housed therein a columnar-shaped cleaning member of an elastic material,
and adapted for protecting ihe ink emitting surfaces of the print head, and
movement means for causing relative movement between said cleaning member
and the print head.
46. The method for controlling an image forming apparatus according to claim 45,
wherein the cleaning of the ink emitting openings by said cleaning member is

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



