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EP 0 443 247 Bl Description BACKGROUND OF THE | NVENTI ON 5 Field of the

I nvention The present invention rel agegads@sfq | NAge comruni cati ng appar at us
such as a facsimle apparatus, and nore particularly to an image

communi cat i n&gﬁéﬁg Atus equi pped with an ink jet recording head and adapted
to effect image Teception In an error correction node. 10 Rel ated
Background AgitexERBURD BRYRE NVERTIONY been devel oped ink jet printers using

t he so-call —in which liquid ink is discharged from
di schar ges opSdid &rfee Invedtioneans of bubbl es generated by thermal energy, toward
a re- 15 cording material thereby recording characters or other patterns.
Such \.%r i nters ¢Rgprédentiiventiori@ite¥tolah intidb bdnthuRicsling Gipalatie sh @8k RBmileapparatus, and

hi gh-densi t ymdé peigRMen in image i mmenidating dppidtu R iipied With'gh ifkgét rezbraing Keaé arid@Eapted
provi ded in teaftdst ihagerbcepiipd incip@irbritgrmécliontmagali f i cantly smal | er than the

pi ezoel egeric el ement enployed in the conventional ink jet printers. They
al so have t heelatehBackgmgetArbf provi ding a recorded i mage of high quality and
achl eving hi gh-speed recording with | ow noise. 20 Facsi m | e apparat us

i s requi red nofTheghaye W“ﬂ!hﬁﬂ%@?‘omgs@"wsaﬁmtgﬁﬁosﬁp'béd"%uetE'P@es inwhick liquidy e
i mges of hl'g‘ﬁsqiﬁ@F'B??“‘%d'?f"#ﬁ sRipgschy meamacof bbbl genprated by thermelpperay, towpnda re-he
above- exf ai FEingmalerial theeeby recording rhpracipre.er other patigans. Syen-priplers Gan kepegyided with ppultiple
facsinile apggze gty H"@G?!’PF“EB%‘EF% thehea 999"?55“9 FPPEP"S(“?P&%!) W&)‘t"%@en
comer - ci al ﬂischT’PF$ W f'gggﬁﬁvm"ef?' RZ°B| %ﬁmgﬂggg r‘fﬁ %’
recording h YomMojtams PFPﬂE"BF gl aus{ity anstachiow '195

ial]
o eased, bé{ o aB:%i S"Ze?ﬂ'ﬂfiih ke éZ’%ét ohVB s tﬁﬁgﬁspe Jy, Loaxvmﬁga texof

openi ngs, Orlgykhire fa ieap W&@h I.E ﬁé ?p?l %er% Xcﬁta;l

di scharge regdiydl Y nmechani sm f or expe | ng VI SCOSI E pressuri zi ng
the interior ofy lﬁkI‘h@prfnﬁ%@'ihﬂﬂscﬁﬁmpﬂﬁnﬁyﬁ'ﬂie%orﬁﬁ@ﬁba&'in%&nfe'bﬁ&e& BYthd ik oPiidh 2
cap menbes Ry Adcdty istitrbabid®y 8 paussd theliBe SHitRGERFIBE heALHY alkdhShuitdity Sfosphére bity'ad
head. Even idifférdhge i Gafraquefidy of 46 Qf thlé dibhaGEdpeiirga)or bdbpbkitd dUeH<FdR thisiBugortRérdifasi N
‘the di s- 30 beehétifisyedp AiScharge reédveryanebianiiv fui @ypellig Visaosified ink &Y plessudding theQiterionof

t he fr equenctiie refordinghieddtiossubitiggeach viscosifiéd inkithrbuh Stap ridmBe Bdvrerihg aid protegtnglipiisbliveye
may not be uspeningsbf thd recorditigihesel. Evaa in talcaurse ofigcardingpperatioh,sudhibiogiingonag bécunin thedis-
det e- ri @¢ atabargeopesiogswhoge fegguenay ¢faise ib ealativehkiowlias thedrequencyof ke diecharigé is not uniform
consi der ed rand eersedisghazge apeninge may nah beewsedatall. Sticesush Yeaking pausdsithedmpgsraselity g deter

i nk j et pri rrioeate, & recoviety operation for Inkedisghprae ia penerally qondidered mecossapiat mgulanjntarvaispr ot ect
the di scharge &seaiars drineorporating andnkdat grintey infasfacsinile aprarajus itpegomes neepsary o pratepic
a printin db%*%ﬂ#’@ﬁ?”%"gﬁeftm @&gh@d‘!{m driyiag gfbloskingesificea Eﬂﬂf"lgr?g"’?tﬁé'sl"@@%ﬁﬁtb!eon

of plural s PAgRS quf] ve ex Ia| ned rec verZ operat on
has to be cond {thege fepsQ Ei 6-exp

gl foa
recording i nt® .ﬁ°"§ fipn.s FE%E '??Hﬁ'ﬁ%ﬁuwané{a\y@ W@Fy)"ef‘tr"}gﬁ MR
for the reco'?

rﬁ%ind li ion ni Hr%u lcatm 41A}us Th%tg E&e” <Jf|¢>l;g|\r/ne‘rl I_JL(S)
O °"?ﬁ5‘§l’m e, ﬁnm i saaE 3%1 o i
peC' EfbdaliiRaé! & ficatiny’ Haﬂ&'eri% GLinbE? O rbddver] ShefRBHR
cl ai ms.  Enbagioiigihea d%bé oédn@ﬂﬁmﬁﬁmah%w&o@ﬂﬁﬁéﬁ&&'ﬁ %fj' bskﬁn H’lgr%
of recovery QBRAb Bd feSdidedioRa sﬁibﬁle riR&iGHh M 2\ BNIdARA Ghahiter. [EMbEARHELH theGiverloh PrEvide an
recei ved datidadeoRfumidatiigipdritusi memnmmra%@bmaamaﬂ dhe RRbrhg hedd bah HeO
be recor ded reducéd ibté éadbdf imagerdbeption inandrrr@brredfidnimétes. EMbdiRients oIthilmhdirbrhmuritatirighe
‘i nvention prapparates asy becamble, CvhEIiIEGS Piception i8 hachalftupiax birfullrdupleXiertdn Eormactish mbdeD&f
recovery opemedppiog the rexording beadeand efflicting daleative cavordiog whdn the aohmotad rdceivedliwagsata@
of i nmage r ecegshésoacertain gapacily (for exampieés Khytes)mh the mefmindy idi exsmiles atdtie redeption whg BPS-
-conmuni cat i ripLaigealar wienamwegentthe ariginisl iefixed fferremanipieehy therreceptjon piAPASIMRS; PBS-EOM
hal f - duplo&x esPP$-5OP signaj)i thateby reduning therentise timeyequirertfer recerding (neragly the yncaiped time), thus
‘recordi ng headyciagthe pymbseof idadnk dischames prddnipinaizing the wastediekcorsumptionpunt  of
recei ved i mageHerathainventiontaay b pyt @Hﬁ?%wlﬁa%'ﬁ degeribedelyy vexe!m@'%‘m@r%smw
t he mem)ry ( ?)?%Wgé’“&‘f“gi he reception of a PPS- NULL signal) or when a
page of t 0 o f cexanpl e by the reception of a PPS-MPS,

PPS- EOM By reducing the entire tine required

ror gsgg;g;ggsﬁga ﬁrf“ﬁf,&’”“ﬁﬁ?” %emssf? tmme&m%ayo&ﬁ%ﬁ%ﬁggﬂﬁv .,n;e hﬂlﬁn

may be put into et 1 ect nom/ escrl e on
reference to the acconpanyi ng dramnngs 25 BRIEF DESCRIPTICN OF THE
DRAWNGS Fig. 1 is a schematic view show ng the basic structure of an
enbodi nent of the present invention; Fig. 2 is a perspective view of an ink
‘jet cartridge for bubble jet recording, in which the present invention 2
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EP O 443 247 Bl |Is applicable; Fig. 3 is a perspective view of a recording
system of afacsim|e apparatuswhi ch gd¢4ds2¢p84 he i nkjet cartridge shown In
Fig. 2 and in which the present Invention is applicable; Fig. 4 is a bl ock
di=agram of the cir &éltstructure of thefacsimle apparatus enbodyi ng the

present i nvent SA .and f
af] ow chart sho pectwev Aiifﬁh:sm" St§ b fagﬁ? g%gaccf& "ﬁ}%o@h‘% Qﬁe"gk eggagtrr]igge
i nventi on; Fi 9?. % A acmsra&urs Hetsts “ﬁft‘n BthQEl’e iftion
sequence;q Fi g. F| s. Sﬁan’asﬁﬁ ?ﬁﬁé&iﬁlyﬂ%ﬁa?ﬁﬁ@&flo%héﬂﬁ thébri bd%@m'a fment
recordi ng appapmheiressititvbdibdit | Ng anot her em  bodi nment; 8
i s aperspecti pigs. %AMeradJ]ﬁlaF&G@ﬁbﬁﬁgQﬁﬁérpﬂmbgéﬁﬁﬂm&n the appar at US ShOWn
in Fig. 7. DETAHIAD. EinShiticBdhksdiiveivied o faifieiikistkachrirg bypbai Sondiiing Bkother em-
present invent bediment; bid be clarified in detail by enbodi ments thereof shown

I n the ati acheHigdiaaperdpactivé vigysof tHéaadoming héad @mployed Ini the apparstuoskewi in Eighasi
structure of an enbodi nent of the inmage communi cating apparatus of the
present 20 DETARLRDDESCRIFTION OFTHE RREEERREDIEMBODIMENTS f acsi mi | e appar at us
haVing an ink jet recording head and adapted to effect inmage reception
accordi ng t o t New the prgsentinvention willbe clgvified in detathky embadimpnts-thereqf shown indha pitaghed draw-
storing dgrid@¥p of inmage signals transmitted froma transnmitting unit;
identification nmeans B for identifying a protocol signal transmtted in
successi on twﬁi’-‘&ﬂ[&mge SI gnal uncapp| ng control means C for detachi ng a

cap fromsaid nk ad in re nsetothe outg
Cdent i yigg o il i :;«a;fggf b

j i oort]i
t he( i magd daj;v ;:f-rh ) f&d entsafacs ﬁ hgr? ga;b r;d
cappTng con-g 'hl t g@am I 'i.ﬁPBL il o

col | ecti ve ﬁttanamn i d G20 SinBSurcidin sea Bhedh seé)or chmga ST
2 and 3 ill ‘!‘Ln fkljét rétBrafg ReHA lifredPbnde #tnd Biltpuk Silsaill ideRtirfitg rﬁéiﬁ@bﬁﬁknmhtraﬁsa@% e
r ecor di NG5 S YeolidaielyPhinting e frdGSdats stofedHHAR rdinbis MABRREIHsBE cdp Mo RERSARA capping con-

i nvention, WRmedns Elfol Eagpingl bdidve@tdindhead Yited said cHIRERE Prinkiy. head of bubbl e | et
process; |JC indicates a detachable ink jet cartridge integral wth the ink

j et head | JHstrustire@r udrdi@systerh (priery ank | T for supplying ink thereto; and
|JRA is the main body of the 1nk jet recording apparatus. In the ink jet
cartridgee| JC 6igs.2laed P ilesretetan exdopbhiofitha tnk jebprinteh adapted for dsie @s tha recoiidieg Systemtfor ¢hed
of the ink ]fa¢simile appaftus ewpadyingihdreesdntinyestion. wheraimldisindicateg hn inkjetieconding head Hfibubrble
face of the iptprocesariiiC indicateR4i dgtaphakle fnkfet ¢artridnednteoral be inkjjes head IdHl a@lpﬂx@smh@
type and is *ﬂ'&!ﬁ'ﬁ@hﬂﬁl’gﬂ“ﬂw‘ﬂﬂhﬂ% apthiJ E&\emaﬁ'd’édymfwi isaremdimmpamks et
Contai ”?f@apq%aﬁ"rggr%;f@*ﬁ%”ﬁ O e et 4R 1 ok T S kgt egdm%eég o
cont ai ni t

an ink ab- s 'gwwmmw 4f50eg V?&?' H“T’r\'ﬁ‘ pe¢ppa

.and a cover %ﬁ %q ngt s not
shown) . Sai d | "aﬁf,ﬂ )%‘ﬁ ' E%a ul nd r@,&j :@ﬁae,( in Iner
| nk et f}ga th E F i iﬁl%n) d i f(lég;‘ﬂ n% Which id su posg rﬁ}jglgtr% a%

enbodi nent , nous mat e of ex el Tent

i nk resi st ancenﬁ mefam, E%ﬁplaﬂ%'ié’&hb@sﬁ&&' alr&Hius mrmrbhaaawear}m%sdﬁceor
pol ypr opyl engyeh Q;fbaysyn&el Rivetaatilitbre i phehflerRSertr Piroayiée | s det achably
nounted, by a PhaAGERERAIGONIC BRialAedabows debRhdbiynourtsd, by d pRéiStaiiiine@ ethbe; oh thi bt
r ecor di Ngs apigé AL bihd inkiff reatrding dpparitas BRAAsWINR@xPIdiea later, aiTHesiRE infagéirebdidifits ach-
recor di Nng i Sievad by the conerol ofrglalive tnoteiidhibetweari the Cdrmahé M€ andihera@ndinglrateris} @ respbrese to
carri age HC macudiigsignaiecor ding material in response to recording signals.
Fig. 3 is an eFigdrisal expownkppmspdctiveriewiotan edmpierof tha iakjet recooling apraratusitJRAEequipped with
recor di ng appemechasisnisjoethechiorersppiainediptoness.ne mechani sns for the

above- expP ai nedh fig. 83bssigk jeGecording head 20jotfhe Bk jet dagridga WC; iprovided withy sroupietesziee)or f
the ink jet inkdigcpg qr@m@‘qsmwwﬂs shegt, Whichigsupsiiedfromg shaet fegging uait 25 onto
di schar ge t otelften 24- A e@priages] 6{HC)supparting therepasdinghand 7 isdipked with apartefn driving belf 48 trang-
froma sheet'f"g@ﬂ F'H f?'% ad’HY“EF '&“‘Eﬂ"éf?—!’n‘s sende sl'!%ﬂb'telarga%twf@az “"? Efr?f‘ng

the recorgln %7’%%‘% oV th%,e e, wiqt J’%Pﬁ o

mtting fhe qr

.?Lglngrf)\(,:\gt ga pthe ﬁ& trg\m%lss rymecﬁﬁlsmég%% % an
recovery um@g(zan |s rov al} e‘?"ﬁ’ﬁe novI n af'i‘"‘lk mf!ll Y ecor |ng

head 20, for exanple at a p03|t|on opposéd to the horre position of the
recordi ng head. Said head recovery unit 26 is activated to cap the

recordi ng head 20, by a notor 22 through a transm ssion nechanism 23. In
cooperation with the cap- ping operation of the recording head 20 by a cap
‘menber 26A of said unit 26, ink is forcedly discharged from 3




EP 0‘443 247 Bl the discharge openings either by ink suction with suitable
suction nmeans (such as a suction punggoss4rged in the head recovery unit
26 or by ink pressurrzrng by suitable pressurizing nmeans provided in the

| mk supply R c ﬁi%}}ﬁ%ﬁﬂe? %J?&i’bﬂ leurt;rlhesa °§§£¥%§&%§ 4&: mﬁE%%B%mmed

r enoved frorﬂ, i y§

h ink
recordi ng hegg g h&ﬂﬂo@t ust ik c8 vBdfromthe discharge pl‘é’rie
31 of SI'ICO&splr sthm&va"ri HiteFheodrid 8f lording@pdtatidh, T ECOVEry thekin I's
suppor t eds by aAwihig'blafd 1 of SsoNE SR pRRIdEY d1'a 36 ot H¥aA FecVBIYRURR 263 /A @darted
render ed engﬁsmabt reciénisth oh B Blade/Mlippdit MEmEr S ahdis Rin@dredleRgagsdbleRktslinB Bk di€thsly y
meang_of t heofRirétordidg hébid 0 by \Reahs &t thdidy RDEhd G FRASHISSIBh Machaflisrh PEin $d ABmd MG
as the head dsanenead yocoverytunfe, THisse Kidde 3P Isakkde Blprotdudénintd ehel moving Péath bttt settrding

t he novi ng peadi20eka dultsble timing indhe tgurbsd tbedtdingadp Sration iof said head 20 eriafier tedisthagye coovese
of recor dé ngopesatiandbly themeapVerpanit@6,tipaby Miping ot tiediquidher dukitsdepasitgrbonrtieciok/dischargdFace
oper at i on byofthedead20@¥ the yesultdf modMentitheesobby wi pi ng off the liquid or dusts
deposited on the ink discharge face of the head 20 as the result of
nmovenent t heBteusture ofgantielsystem of control system 15 Fig. 4 shows an
exanpl e of the cr rcurt structure of the facsinile apparatus of the present

embodi merdf. ThE@e $ﬁ Riof the cirpy siructuce Pfé\‘e m!'eggqa sr&’ﬁ‘i"‘? mm'le“sbﬂt’,‘ﬁe'}is
a mecr ocorrpu "@P[aﬁ‘rp HP Y ( t@'ﬁ@%?ﬁi‘“l"éﬂ%ﬁ? d‘ﬂ?"’r“ﬁe
entire appar® °éh5 ire apparatys th 'y

pro- grams Cﬂﬁsuse:% ?J*F'ér.dmod )1 |on
a randongtccae,se v

modyl at or-d M) tf and
control unitg y RRW?F&Q Mﬁ%

wi th public ;set“ﬁ;“gm,%g@,nes a regi st rat I on RAM 106 for regr ster| ng ata

such as tel eph W&DQ&H&‘B@ eSupRH devRBPI0S ¥érﬁﬁd ihage picklimets bfrmgﬁdt\m{gt;)ﬁé&(tg syStém,
for tenpaes ardohverts telotighthl imaBerecudétt throughah inagigTehs/sudties d réd loisfrayifito dldcthidaldignals.
buf f er as wi A bindp@digitiging 2irddit 909l coiverts thé'oltiulbigrald of ieceD Walimebitkeydighals. 108
serving i mage RAirechrding aam isprovidédtin the regorting systarn.gvhich i achhpagedSiy thie @rasenPdmbodiment,
converts t heofambulshlerjetireconding apphratus aeshovinin Figs.l2 and 3. Aab CRY 110dsgrovded For eahtrelling tigé

| ens array ibubije jet ead 111ceakriage driving eotorXi Threceyery udik 26, tiiving mytor 22 therefor, 4 6@-discharge
convert s % hesepsor fidtetcs angimbravidsfl thetein WTBRONStaring acohireh program foy imegerecodinge or di ng
head 111 is pr &0prbeation ynitdtds previded witheliauid diseiey devips (EED)i 145 and vpriouskeys 116 ¢ he
present enbodi Heafacsimiip apparatusief the presentembadiment is cansbla etromaunioation i th ECM (gryageor-
and 3. A su b'eépu!"&% WP!&‘“ mablﬁ datadrepssmissiop andregeption ithonting eipipiag. gceqrdingde GC! 'P°'

carrrage drr?ﬁ' unrt 26, drivin er ef or,

over not o
non- di sch rge i° ip 82 @g zed i“'l? y ’EP" F%’F?F"\ﬂnbi’i‘?"a’" i
stori ng a co . era
e '833" ‘gc{, i 8'
provi ded w t '0?? ew '&Eh prg rﬁg_
facsim | e appgj ot‘éacf? mt a&
in the ECM (ﬁ%@E i&ftron &%E‘i beLrJEP brérhes I%q st Qﬂchg%"gr
reception w taﬁnéitmnétﬁtﬂt?&un.tft&ﬁ% Ndle tréhs .Joﬂ& resaﬁm
The error CogroRsdchritd, dnfithd SHardmEReH of ﬁﬁﬂe:@é’aﬁtﬁ&ekls% fifdre Htrdn@ﬁgﬁed?ﬁrfa data

resendi ng by.sbahfmedupl ex conmu- nication or by i rrage error resendi ng

full -dupl ex corthéérortdn@ttion mBde with tiRN fllidipléx@omMGridatioh, mmga\uamarb&hﬁsmdumnems
conmuni cas i Odf a fiame. Thergévishaini offdcts tith erolkibetion fdd edih PstliSed faamE, &ha,aiporidet@etioniofan
transmtted enorfrenmocaiises the tramsinitting ofit t6 Imenattistely thinenatetitetrausniisyion ofiihage tidtearid saqadstsOr
recogni ti on thewmseending ofseid terrariramp. The bnsiitiingwinit @startst itmage datadrangnmission frem theieme éd
until the rechighithenmordocumedge data of a block or a page. 40 After the
reception of dQFfanﬁffﬁi"W@ﬁ%%MFtﬂe'# pentaining adrame ayraber, i field aentaining dmage data and a field
request f%r foawiaingPFRg chagk fate ARdhe erros detectiondis aebjeved:hy theigamect eapeptianiof saifherigreheck
I'n response, S8a{ERE) s By e eoptinyity g the regelyed fame pimbers; I the pregagpambpdimogtiadrame froom-
error occur reAged of 236 byies and a bjackjscompnsed,df O B35 NS (ata bl ock i s started

after the reéeEtroE of correct I mge data is confirmed. In the error
correcti qp dupl ex comuni cation, the i rrage data are
transmtted in %tsﬁow%ﬁ\e pRn in éue%g‘?nca a%li"c%ﬁfe% #Wes s e plo e%%éth&lmg?eq'nem%

detection fojye upon 'on 0 error

causes the tragsk bhbddbheHnb indin CPURE! é&e?)eé( ddih Fﬂe%ﬂ&r%?&el%ﬁontnﬁcﬁﬁ Wit el @exSbm-

i mage data and requests the resending of sald error frame e transmtting
unit restarts Inmage data transmission frdmthe frane in which the error
occurred. Data of a franme consists of a field containing a frame nunber, a
field containing i mge data and a field 50 containing error check data,
and the error detection is achieved by the correct reception of said error
check data (CRC) and by the continuity of the received frame numbers. In
the present enbodi nment a frane |s com posed of 256 bytes and a bl ock |s

Y ~ ~r-r~ r = = R U



107 shown in Fig. 4. In this enbodinent, the main CPU 101 receives data in
the error correction node with half-ghipi@bsrgm 4 EP 0 443 247 B1

muni cation. Modre specifically, the main CPU 101 inspects the error check
cede CRC and the cont| nuity of the frame nunberupon receptlon of each

frame, and, TYJcR sence of stores the rec ain

i ns s the e nl hef me
predet erm ned %grrg?opeg 01 ch r@r{\&.ﬁj inthziabs@ Zlc é:na Faned
absence of eJr&a&g‘E %ﬁb i W:EJ&Q o piebart mf
transmts; thgq m&m&% fa indlcétin {?.SS m%ﬁo& E'Enrtﬁlafosmt oth
to 255th r atﬂﬁﬁtkﬁknﬁt uhik, IHRA b rbdpbitde, Ldso a%%.%%ocuﬁ&ise“ S 0“ y
the {rames in mn%eﬁmaeséoﬁware&m&hﬁmmagb%m Elotid isneS dsablb@and
stored in thgeebdidf heRIDDIsinddpged téiAtiate .@&ﬁdﬁﬁummﬁa%mwhahaeémmfﬁw MoRSspe-

recordi ng hemtal&ﬂaslsﬁommaamd hbtfof Fig] SA] wtief the GGainiliing@nit¥endsif iflaedighd! PID(QS!IOWda

t he i magao mesyaPPs (partial pAdelsignd@)MNULL PPEIMRS! (hditi pag 6 sighap P PSEOMIéhd dfimssagb)ithd prédent

Fi g. 5A, whefacsiniile agipamtus & thd recelying sitd ungapa the rdctrding head @r éffecting the Ricatdihg@bpematiatiantiO
by a PPS ( pasendsa signal (RNRY(regeptidn) nolieklizabld)Rigichif( ti{atrthk teceptioryes imagg Kath js dizablédPE-r&OM
(ehd of messwgrsp thettiaasmittimamit senfiae signal RRrexpption @alizable) psking ehethay ievécagios dfdmage
uncaps the rdsdarenlipable/andthe fxshangé ¢f the signalp RNRand Ritistherpaftyr reprated.(in ti courserdrepenteds

a si gnal "RINFexchapgss of saisrsiondls RNR and BR; Bleasceived-imagecdatarep colipgtively mmhdeef@psluq regerdirg

| mage dat a_ieadip sappecpon gompistion obtheprigtingioperation Jiana SignphMEF (mpssagecertimation)iispeel
RR (recepti otathe@amsmm d"H! » Whigh, ,lrwgspmmqffgqts #4938 t’feé iysiop ofdhe impgapignglat o i s

real i zabl e n&ﬂﬂ@qweg“pms %I'“ﬁ? ﬁ'sgalﬂ’n@? @W@PV“'Q""'

r epeat ed.

hea&b |h§ ﬁgeclﬁ cﬁ%‘%ﬁ;ﬁ :{E ?ﬁf b %@é ﬁEF'ﬁ ‘;?:8' Apﬁh

(rressage Con I?l theste Sin
response, effeq 1Tans SSI on o mage S| gna Wer

hal f in Bg.gpAs Q%ﬁfintng'fﬁ %bmm&ve% ﬁ‘moh{h ﬁé\i&@nft Lt $eakini hQaQ)aJ PMrb-s
foll owed by a si gr@hu,PPS?EOD (end o ot ocol )g Al sso)higg t hi sméa{se ya

facsim | e apgar at Usletts 8 BEMIblfer (eamtsb) (HbmidBA07)'a8 the Rdcbpitian Kutfelor tﬁerwmpress.on on-
col l ective printi ngdedfimidgs@ataccei ved data. In this case the facsimle

appar at us sesmls a reddg Berhprédekibn ¢notiss mege Gbfialbita Fro Ehe nioderh Al stofed B3I HAtA inIHE re-
unit, them recei vesptionduffpnal DCN (di sconnect conmmand) therefrom and sends
t he signal BEN (diSters S et Siacmameaisd untiltherecaptiarbaiffer(s4tikbytel) beomesspiiidiodted by ¢he
end of the printi rrgcepips obiRRSoNULLForyntil 818 reception 6flimage clata pt a fage (indicated by thrgreceition
printing sequence o RBHWMPS,PPSIEPM @RPS-ERB) cont ent s of the steps In this flow
chart are asS% ol | (figets the reception buffer as therpripting Buffenwhenihgdmagp date e fivady page

(Wi dthof® or%8| nal'ME%K“P9"b&PU§LH:b§@'aHﬁum?§’f?%f?ré@98PB§9‘%P' ead spdigiiato they

sel ects the ECM erF;"f“@W 98%“'?( 'c"@g ' mg?rsonmm aﬁ?\@tarf@&é H"B'i'ﬂ‘gB'l'ﬁ"f?é‘F :;‘or
th :
i mmge dat SS%:Q Esz:%‘s W é ﬁme%zgsﬁ htﬁq?ém %
L buf f
f)ﬁ?]t‘;\la'?n( 4 yt es)mﬁ'd thes g?&%" SHEPT: c'im'B 3 rrg%sgﬁ)sts':o%?\fq{)og)ﬁs%

until the reggpti %Efthé kg'q,m,, % a page (Indicated by the reception of
PPS- MPS, PP%ﬁOV' %ﬁzﬁmme end%?&rﬁﬁigsthér %%H’&H’dhﬁ’ﬁé@r as the
printing bufégs Wflﬁ&hs& BrRechpiRA 6thél daft PRS-EOP, Idks&in the printing I8 @krhikbddSan bR
sub CPU 140 to drigéguehddprdtbdde to atetoplsas WH&lmﬁét&Qortt@Estéﬁ?ﬁﬁdhﬂﬂm@E&dmm to
initiate thesqari ntdends adigad RNRON; then reads the conpression encoded i mage

data from t he13pr i ndiscligindtesivihetherarsignal RR hasibes recsiied, afldtha sequéiics progeedsitemb sBpS11
conversi on i nto ordrgiastdp Sdébaording i whether GiLsignblhas bebe recaigaddenatt ori g- i nal
data, and ef$¥ct s dacrimitatesgvhbtrerdigprinting bpenagion ee bésnlstrhpetedosndieachpléted, tiersequetre
driving f®tor 112;pr&geds toa stapr1A fof eapping therecerdinghead of, i net coneniptedBthe seqinss EOMS S
received in the stteﬂ'esfePsiﬁ'toa step S11 ot herw se; 40 . S8: sends the
si gnal MCF, 5 ectegnds asigeal MGFocedur e (sreceptlon/transm ssion of DCN) and
term nates t$%& corffRAS 'Pf?ﬁ""%g‘ the step S4, the sequepgedeturngig thestep §1 tgreppst thepropgglure
-S10: acti vat es fﬂ'fb““hﬂ? 8‘?°°°2'2’°de“@' s'?'ﬁ’sp Pe*r'h'P'-bP’ %qu"ﬂ $ﬁ§)°°"¥?‘i'e‘f‘%ﬁ}‘“?!‘&?)‘§ “Hlj

. pSZfor
the recofting b Ot Eﬁ?uytes(scmuffer

Seacence’ s gy s“'ﬁ:%%ff% i m‘ﬁ ggu e
sequence prog ‘E 85 %
capping if term lz’i’tu“ géaz s g( thepiher CCI T T hat es
whet her a signal RR has been recel ved, aﬁd t he sequence pr oceeds to the
step S11 or to a step S14 according to whether said signal has been

recei ved or not; Sl4: di scrim nates whether the printing operation has

been conpleted, and, if conpleted, the sequence



50 ‘ proceeds to a step S15 for capping the recording head, or, if
not conpl eted, the sequence returns grp 492sep S13; S17: sends a signal -
MCF; S18: If PPS-EOM i s recei ved in the step S4, the sequence returns to

the step S1 t 0 E %tcagehgaéjége miur mttltle I'I'ercg il Wwith habf-duﬁ?éxh:? ull- al
PPS- NULL or m&& Eﬁ} gupon reoeptlonofl;-g Jﬂ%
st.ep S2 for o"f& Wh&'ﬂ he JE& prl E data from
col l ective %fdﬂ&rfepﬂl n@WCR Unds¥dd HJn i@ée%tt@ e%smﬁﬁﬁﬁ s@rse
and ECM huf fragt irdge @gta. tsm.mhﬁsam,m ﬁfmﬂg%e.s. VtRe febbiving Ginit ﬁores-iﬁlﬁ'eéekv’edlﬁtd’iﬁﬁﬁ
printing secupnsuliel i ddte5e KoylesHsot il 3he Ginier bufférAGr th YecePfion Liimdgedats o2& pages
t he (ecepti Gias bashberipletsticht hb endF the printifg SpBrtigh| thekecdt@ingtebd 20is cdpped andbiie Gpparhtis
247 Bl Al SO enterstafstandby atate, Sutissiqaently; #Rghitheaiataioft4 (Kbyleblatd rémivedor ivhien ti@réaaption of image
correcti on niathef apdgh islcarpletstl,ithie eacording tieatl 20 idl againancappetituistartthaé printing opretion. upon
storage af dat Qnthe othdr hdird; if data pfi64tKhytesoand fecaived indire atheobuffarm if theeepeption ofimage data

i mage dat a off agagedspempletadatthecod ofithecprifting dpepdion, thewmet arintiegiopetatiat it immegiatein starteg
oper ati on i switheut capaingthe regordiegtivathg t he data fromsaid buffer. Al so a signal
MCF (message cbafeBrsafion "W’ﬁ%ﬂqﬁﬂgéhetﬂﬂ@tnﬂ aenyerice showg iniiig: 8A. Thetroetants efithe steps in
response, seﬁﬂ§'°‘5°ha“ﬁ@>éﬁfq" ta. .Sinmultaneous with said printi ng

oper at i of® tH& re(fl%‘?“\}f'?] qf ?Pﬂ‘feégaqeﬁg“‘i“@f:'@? Originaligapsity pfisuly spanning ipas) by ARy |

if data of 6 Kbyt"é‘§=e t e ot her ffer Lol the rece

of imge dati¥'of a“ Q%Eﬁ ﬂ‘tﬁ"’&? gj?%?‘?fﬁﬁ%g"“&g
operation, thg rec§ ‘t?&h " ,.. a5 oL 818 '"\*/08
standby g} ate. a %0 es are receive
the\Lecept | Qg .of |

Qa’iaﬁx b1 e85t b RBytdsF GdbrHlds 6l
i s agai n uncapped tﬁ@reéépeantofi» wa A mae&fa"gmmﬁ.em indicd ﬁ?m@d}“ o
hand, if data of Cpslipg ﬁﬁs.gbﬂofm In the ot her "butrfer or 1T the

reception ofsaimag Qﬁsdrﬁﬁiﬁat&fwhath&%ﬁfmhtﬁg sambreﬁae Geenicompiéted> Wibn@e ihER dBta ardlfixéls)
operati ons tg$pe: NeXfcofpleted, réhber(he pritkingbuffersas ety sukfet Y Started w thout

cappi ng t he s2ecor diisa@nihetaavhethérdheredfar emply tutferyv chart for executing the
printing sem2Ence ssitsasighaliRNRg. 6A The contents of the steps in said flow
chart are ass2Bol | dlissrimiddies whtber a sighal RR bastbleen maiyed, edd the sequeecegracesis [pactep S48 att h
of the origi nal / dei?28respectife ifgedeivedoanneti ng | i nes) by a pre- procedure; S21:

sel ect s #he 28\ biistrdmitates wiether theprimiingeperation hegbeep cdmpieted, ahd, ficompletedoasten§3a gc-
the conpression erit@erdbe mera tangp te reserding hrad dt nebgompleio. (sefspayenqegetuns pithecsiep |

as the printing bui¥Per, S22: reads the corrpreSS| on encoded |mage dat a of
a byte from$e moendesHiedriating putter asan ampty puffer; , ¢ |on
buffer; Sp3:5% g gts@zze aaf ne p gsuffg%enamem g wf’

(64 Kbyt &) $co ’f’?ﬁ;'i'“ §F'°{' \; %

data of a page is

or PPS. EOP) - Js24. % ﬁﬁﬂ e“Pg P e 57 e é%eea % ST ga' %
conpl eted, whgn ”L‘Snds'ﬁ a, A are xed 25 S25: i f conpl eted, renders
the \pyi ntg ngsaBUf f gf néfés Q‘éiei:%és it SBEOP s rellisaiel hl G818, SPRYP Gherhdis” ©

I's an enpty guef f erefrecdd post-proo% fecBptRh/E4RmisSiON 3 DEMYEnd termifited GHe Binfadicaon;

whet her a sigpal %M&th@fz@émﬁm@%@he sequence proceeds to a step
S28 or S29 rgsspectdftuthd dompletion ioitReiprirtingldpdration GictivaidOthe motori23c¢ap e fétbidig Wéag kbier
t he printi ngsagper abrdens tiaphinting Butfecadaplempte tyffegnd, i f conpleted, a step S30
ac- tivates 840e nUMhe seqiiéhck mturisiio thia step 520016 chipeet tha eentiench from tie pcpnekbditreciol cash khe
sequence returns tRPStEOM is repgiveddtthe 881523, ortethel stersS21ifer rgeeiving nestymbgel datarif ansthern
enpty buffer; S32:signal (RRS-NIUL or RRSMPS) dsapdeiveda buffer as the printing buffer
and the enpty Thelighethe teregeingembodimpnts bave besnfexplainedin th&gBr correctips mode with halfrduplaxh
CPU 110 to cRemnyrigagion t'i'eW’mﬂywuw&eemémh@"ﬂﬂéﬁwmﬁ meded 20 and to
start th&pri n{“F‘h'Qe B’ﬁ?ﬂ'd!!“ieb‘!?“ isappligable ngionly (e wedd ipejter am explaier abpyedut Aipgitea Be-om
the printi ngipies et@wsaa&a&twwsaﬂ" 'f‘?f&@"‘\“'}?é‘g%’ ofwhicp length
response th é@%

e ég@? %gﬁg mw. c;%%@%;&%af

ot hervi S& e.-tﬁ i dua ﬁié"ﬁm a.(?{% hidlicned oo
and term nat r{i;g{glng,ﬁ ,lng&]mt f the recordfiig
printing oper aj rdabVery system 200 Is brought to a position opposed to the reoordmg heads 202BK - 202C and caps



S38: ‘ after the conpletion of the printing operation, activates the notor
22 to cap the recording head 20; S39epo442adiBns the printing buffer as an -

enpty buffer; 45 $S40: The sequence returns to the step S20 to repeat

the sequenceydd @ihdidihelt Aaﬂ, G disiargb 1waldi] e praseri ehfbailnbht, the
step S23, or %@ﬂ%ﬁhﬁﬁiﬁ iy chbfond o e i oan T Slioot B i ng SRS oatn
si.gnal (PPS- ls[maggﬂ S recel ve Though the foregoing enbodi nents

have been expl g#gngd ah &térmvsﬂwfeﬁe&%i&s.m pggamﬁsmiobcmwﬁ mHEDT. Fig. 8 there are
conmuni CaE' OShowh iﬂﬁdl&ﬁﬂéédﬂ ninge X410 ahlink edpply pi 1;tb&$dﬂds(tﬁwﬁdﬁmf tb)'fdrdnvdlgﬁl EpbthedntaP I
correction nmeghGerting@lements;ahd@miinak 213, @5%eNnt i nvention is applicable not only
to the serial [Thée intél séquers plowh indFil. 8 id®Bieagplidablé bisdin tade thelpfsent Rventidnds applied to a
appar at us eqtabsimichppdrdtin eqnipped kjtiesuch l-tineckirinigr. InBPeEbrcade,ithe akus Nig the sfep IS24 hiFigeeB
recor di ng heindicatds thdmumherlotlings In thecsub smpningdiivedtion fothe seaniid lat 2fime bydhemesdrdingrheads,
recor di ngromeendsaid valse Nimayhe eqwal Bilgs. 7 and 8. Referring to Fig. 7, there are
provi ded pai r ednorddr foenreyert G dnk em&@'@@mdmhﬁmpmsiﬂmmpﬁfﬂg" may be com-
recor di ng mebihegwitiRsq-galied dle inkdschargs ini d@" the inkeiptheypeinity ofithadiissharge gpenjnosis disghprged
and ful | - nul injthercagrsg of i '“GMWOM M‘?m@a‘%[{ﬁ%ﬁ“ﬁtozc for

respect i vgl fo;‘H ANegppidiad n;‘%‘é’?- qdrSé °6‘f"°f°ﬁ%’°‘f° Pi"“m"ﬂ\y?"d%ﬁtﬁ%\mf‘ﬂg

|
b Pt fg'gﬂ%w ot fa%;%g o gﬁ na M
transport I ng i? %pgr?esent mventlo(rilols yfo a a p ratus c% gez ctng"nk
brougrE]tP 0,48 %35 :'T ﬁ e % i m,w Epeh Gy B&Eaafrs]k
dis arge HRWE W&re I:,m m pe =
r ecovery opersaaﬁaaaffm?aw i uysme#m.oh °fs e orar T vy

heating at a suhéadk mammm striicBure 6t shid praéas@aes a.bny uas&w,.ﬂﬁow BiScidebd o tRample
recordi ng hemde 26 P8ionts UBAA723 1S/ dAd US-AH, 730,796, Saidprbdets is SbplidaBlé © saclle®on-derrafan
i nkdi schagsgereagiting +@ontidddls re%}dihd”.l 5&Wléula'lmﬁuﬂabeou9 Inthieddn-defrard recbrdingibBghuse a
circuits) foaklesigha)gorebndingtd the FedBrtinginmiviatidn andinlcng® rapid temperdtutedricreasetdxceedidg3,
214. The conthe aliclenie balihg,coan Bdgen tol an efettentheimad coneriespravitied cotradpondinglts@liquid path oea

t he present shestdoldingiiquidshesginotherelsy generating thersiahankrgy in peidielectratbermaliconyprbat and itducing
such full -1 i memiranerbiotiing onl athgrmaliaction plane ¢fthe recarding hbad, thug dventualle foriimila bubbip-inghe
8B i ndi ca¥es liquidecorrespbasiing ofie-toionelo siid drivh sigaal; Thesliguid (ink) ig dig¢hersed framma diechgrge opemng

scanned at abythexxpanpion ¢rcontractiop @fﬁﬁm@a thereby forming atieasts dippleh ﬁ%lédﬂ‘@ | igref

to 1. In ordfmedss gpuse mortten@ realize melvwmsewmm

t he capping GHE%SF‘;;&:‘QS’& 'dép?\??j ‘? gﬂ Pﬁsesﬁ!}aqlgleaf’?"éal91'ﬁﬁ\s§9 i ly a

i n which the

the cours® u SF%‘ F%W; f"ﬂ%th E‘B‘?’ﬁ‘f"ﬁﬁ '° 'at°°¥

| nformat i On ﬁ oaf ?recordidl § g yartC% r%s%ﬁli t"’&l tti’ilﬁl m&“dw&% natlons

capp! 19 W%ﬂff 3 '%a;‘ﬁﬁ' el b i a8 i
588133 S-

PHRES sy Hsaweéo P ,l‘ ﬁodaﬁ e t%mm u‘hec,p& hoflon 8 rire.

course of Ca%%ﬂe%ﬁ& R b 0 D o ol 2 My

heads, in cogsmiflefid Jtlkze@bs distRarGecpenifys forl plrauedirotfmadl Behvéltefel GraeGtictird lisciobe
present i nvepitheYapdndsedhit-BpehPatehtGROIFEA 56018848 A Svhioh dnbpaitigddr absdibing the pRREsIe wakd h
so-cal | ed pi eteaha élerdyls provided ddiredpbriding Rithe ditichdrdebpéhihg rhie, Regaraless et the structui@ ioFthd
as the ener gyscarding iead, therprdsarit indéntiar emaliles. seclfd and efficidutmeogrdingar | ous i nk | et
recordi ng pr oceédas exptained ip theswegoing antediments, tiErovaybe smpayet! priydna rdcgrding head corre-
advant ageous spehding te gihgle-¢atpred inkeerpluchl vecprdingwadstcossspongingipiplurpl racardingsoldisigsolteasel
of so-cal | edmeykssimployestplumi rpoerding heedsrrorespending {orinke efsiiffefent depsitieabl e f or

achi evi ng_hi ghesdefailedly explainedin tie foreasing, sinee tha printieg operetion isicopguctertincoligstivemapner aftsr
pri nci pl e®and diseharge rageverycsperation ahen $,gage in therreemerear @ page| of thp grging! depumentjs ixed, itis
di scl osed f ofengaradpossibletoregusathenumbersyidie ink discherges thereby minimizingthewasted ink consumption,
US- A- 4, 740, 79! o 2eepraly froeye the secpived digwthaytmiseion: so- cal | ed on- demand 25
recordlng or continuous recording, but is particularly advantageous in the
on- denanqwregp dlng because a drive signal, corresponding to the recording
i nformation ané'"l nduci ng a rapid tenperature increase exceedi ng the nucl eus
boi ling, cangbe Bih\\é u@&t g;rgtgg . converter provided corresponding
to a liquid patﬁ fopgna linﬂ nibnid8tiof ioPprodefis Wm%ﬂﬁfa@ﬁnﬂﬂwﬁh a
thermal energy in sal ectrot ermal Converter and induci ng nmenbrane
boiling on a thernal act i on plane of the ¥ecording head, thus eventually
formng a bubble in the 30 liquid, corresponding one-to-one to said drive
signal. The liquid (ink) is discharged froma di scharge opening by the
expansion or contraction of said bubble, thereby formng at |least a
droplet. Said drive signal is preferably formed as a pulse, in order to
reallze hlghly respon5|ve expan5|on and contractlon of sald bubble thus



said thermal action plane. The struc e recording he EM“MHE

in the present invention not only i ngr“bggs){‘cgﬁbl nations of t I HIIH!II
openi'ngs, liquid pat hs?él i near or rectangul arly bent) and el ectrother nmal
converters daiipeniding hepdsia the zoewpey-gnerationdetdnk disahare: Howsvar imihg aresastemhodiment the: s
di scl osed i nhymber ofjsush dischargp fesovery °A°’Q?'°55‘@"$33‘9'%\?F6"tl3$9d“% by ﬁﬁ%"@ﬁ’?“@@ﬁypi‘?ﬂ"g

wht ch the t h#@Hfabledimingn unit is positioned in i on. _The present

i nvention is fl'ﬂgt?l’éf’"%?aé"iﬂ'f?féﬁqf?:é’q ipg, ag‘i? %;@Ecaw B Indige & 1 g Bythere are
Japanese fai #roy hd"?sgffg?ﬂpe A; piag7di ol ing Cirgyitsh Qs friving electothermal

whi ch an ope

utilized as ‘6‘1“ @H égﬁg “aa%’g &ﬂro}g?ﬁe&gﬁ reg%rt\}/‘e%%eri% %fk@
e&lg% %IO to be -] é rhaads,

provi ded Gor %ssgorg (5 pr% '?1 %g’g eSS 0

structure of 21 annR“t‘heD ns%ﬁ %gg&(?%&&%f%%ﬁmigﬁ%ﬁ

?Rgr :f ];nla;:/I ggfnné M &% . G @ﬁ&{&g kin cont it h%rged
in Ng O o] e [l IM&’B&

si ngl e-col ored AIsB'én m@'inkﬁiséh'é@ chriaGiddi mﬁ St cagpink, FrioRsupatiriaally cohdRdtdd Rthe timing

r ecor di NGysCObfRhSappiAY showr i€ SABN BASIs BEPLHRAKRE foP préverting HRADRAIIRTEK

cofres pond| ng tHéwé theGdie ik dnécﬁ‘iré\ﬂ& pﬂﬁfhﬁw%rﬂﬁcted% thed @buidel &&pﬁnn@&ﬂ&aﬂbm@hﬂdlhe

the foregoi ngap isdppssad toltke rdotding hékds, A édhélderation of She@asWbiA Gibgashl biithedich=ged iinke

manner af t er 50 The gredéhtdivBrtiogie alsCapplicably'to @ pesimild dpPariitiCsquipped dfiiPso-dalléd PRzdERBEIE ik

or a page of jetdmeteoutmgng“mbiezdmmtnentas fhis ¥mtigy sbﬁrcafa-immtd&rgad possi bl e t 0

strudture di

con S!ﬂm)t i on, feet th atrecoxding appeiatus ereplaying a teberdingitead ofeck-called ubbie jetpoasesspainics stch procesd
Cainms 1. AnISﬁmtyefocmhnmm higher density arpiietinition Indbeweedrdingng: conmuni cat.i on neans
for enabling cdhawerkiesnrnenle el sinyotireaf saidprogess drerprgferably basedonghese discidsed forexgmple
sai d recor di Agettadatents Ubeh 128¢ 2004 YS-HrieiB.7 96 faid erpcepsikanplioselp tesgealletprniamand
in the prs eﬁf‘°"@?ﬂﬂ§(§?’ﬁ'ﬁ‘n‘ﬂ‘s recordings bivtiscnartisplarly advantraecus rtepconr demarrpsprding desauseh s
can be signi ’l"% §9ﬂaf rreghopding o 155 resordinginformgtion apd indicing P'H @&’P?’ﬁ 'eéﬂ“' 38595%’9@%359 e

timng. Fig. "‘1' dleus, " ﬁvtcé'l' Pﬁaﬂ'vewe%e‘sftm&!ﬁﬁ“%@l’%’ﬁ"é’ ?’ pthora
202C shown |ﬂ‘°?t| 'd'“ "q“ “’e %"“3' energhﬁ\%ﬂd ?l?f’ﬁ"’ta %’9‘ 'Pl’ 'é?S mQEQ
2|10 tant |hn ﬁdfd g a 'H&' B? ening
electro eL the o or trgct sal ing & eas a d rlvesi | pr erably
sequence s O |9£L§gloﬁ d hu ach-
vent | on | h.@ iéfﬁwha& hmJe i g&ﬁg oo adnﬁ
pr| nter. In _q g i

unber ofgl lﬁlé‘y%g cHnd 1855 dilcibs eﬁﬁﬁm §9=a hﬁ%CA-h 91’3 42@ erﬁlﬁ@tﬂ&‘ﬁa éthturd efeldiibn ﬁéof

the recordi n&mﬁaﬂaaampnaﬁmd said value N may be equal to 1. In or er to
prevent the i nkn@atABQfedk he focbriiRghdal Bmpsldyané MItiCorédBR MvElien not by ifcRiabs dbghbinations
oper ati on nef tealisciige opénigs] liyvid paths Oinéarbr rédthnbélry bbritfand biSctBMEERL cohvertsi tisdibséd1e
I Nk .0 t he . .viaeeabdvy-mahtiohdipatdnts bl alscRe shiuctiies\@iscioséd ithhe 0.8 ca@htd USHA-4,568,36Dand Si6-
of éappl ¥Qy Of-8,4564,600 i which dieitende adtioy uditipositidned Inadert@ortigh. Thef ppsara invention id\fustheran
I dl e i nk di swéraeffetivediothe staictieh disaloged &1 thd dapanebdicaid-opeaPaient §ho JPEA-59042367A if whict d v
conduct ed at corimen siit isiutilized & disliargerepenings fogplerbl@lentratieriial gamver®, ofthe s@ygture discidserh
ef fective f ointhedenapesel-ridonen EatbntiSha)iPeA-5991384R1 idivhictamrogening Fan ahsorbing the pressutsiwave

i nk di schar e theanabenstay jsprsvigedcomrspendiagitoithe dispharge opaning. Thes, teaasgieas of tegstrugtire githeo r
whi | e t hef c afgeardingdisph die @resent invpationepableg iseryrernad, effclent Fecardings i der ati on of the '
ease of di spos&lscasephiedin the feracpiagremhqgime éh reay bp emPIoYeE eRly QA recerding hegd corre-
appl i cabl e tW%E'@é%?i‘Qﬁ"P@"?&ha‘? a lprglre cg%\ °W"F'PP“§‘Bﬂtea'PFb"a°°fﬂ"@f6'8'Feﬁ°r"Feﬁe

ink jet pri th ? sourcereaﬂep
Eh o mal ocunient is lxed itis

i nk di scharge 'ed'yex
resent inve g Ao "ec°"e"q u% uEéﬁ'l g y‘“%
LRSS | S0 . c&ﬁ of} 2",2 g’ﬁ. inotig el fcAreurpion
recordi ng appat 1 gi?% 0-
proeess, since SUC rocess |s Sul or achleV|ng hlgher den5|ty and

definition in the recording. The vvorkl_ng principle and structure of said
process gte @hffserably based on those disclosed for exanple in the U S
Patents US-A-4,723,129 and US-A-4,740,796. Said process is applicable to
so-cal | ed ont,demAmaheZommiretigApseatsdcomgtidihg:nUOUS recording, but is

particul arly advantcagaaiitatidnindafsSoshalthfg Eohihuniostioh di pistedifalid Rage detaisighals with a
signal, corresponding to the recording information and | nducing a rapid

tenperature increase exceeding the nucl eds boiling, can be given to an

el ectrot hermal converter provided corresponding to a liquid path or a sheet
hol ding liquid therein, thereby generating thermal energy in said

el ectrot hermal converter and induci ng nmenbrane boiling on a thermal action
pl ane of the recording head, thus eventually form ng a bubble in the so
quuid correspondlng one to -one to sald dr|ve 5|gnal The liquid (ink) is



I evi ng |l i quid discharge with excellent response. Such pul se m ﬂ"w " M“II,
signal is preferably that disclosed EmosdsesiBf. Patents US-

US- A- 4, 345, 262. Al so still |nproved recordi ng can be achi eved by em 35
pl~oyi ng condltltg tosed in the U S Patent US-A-4,313, 124 concerning
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above- ment i oned patcowhnicatitn cartdDmédnS fob bdntiGliing tiRSMéMoPChEHAS S dgto 616, iktHe. memory
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meansg_Cconpr i Sesn thé mémdry fledhs aftdd dpeptioN§rHairegFery méansli schar gi ng | nk and
respective thermal energy generating neans provided for each of said

di schar ge opniAngppacane acmbedig duckldim 10, wharaietha recdverymsanssomprisesdappigandaris forrvappingk
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has been conpl dwed; and recording control neans for controlling the

recordi ng means so as to record the inmage data stored in the nenory neans
after operation of the recovery neans. 11. An apparatus according to claim
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el ner Qoertragungseinrichtung zum Ernoglichen der Obertrag
und Bi | ddat en- si gnal en mt einer SepdrasddyEsd ; €l ner nmujmﬂu:"’ ””m
Auf zel chnungsel nr| chtung zum Ausstoaen von Tinte in Richtung

Auf zei chnungs chAnsgmch oder2 s in Qoereinstimung mt von der

Gber t r agungsel G bt Zﬂ 1f EH‘»’% L&gﬁ{mt"};én é@#ﬁﬁbﬁﬂwﬁhmﬂ%wm
Abdecken der A r&gﬂ %‘i{?h{ﬁrd r oftht Whrge?ld5d Hanzufor-
Spei chern der dat en; el ner ertragungs teuere nr c tun zum St euer n
der Spei ghereinri cht ung, umvon der Sende- einheit flbertragene Biiddaten

i n der Spei gneiRlahdder Aispraéh & WotePei chern, wobel die OQoertragungs- 45

St eugrei nri cht uRWbédragMgEStabrdinpibhtund VorgedeRen ist) ¥V fritidls (éinkr FRdib-BliplestOgtfeSVoil-Duplex-
[I bertragenes Bbatsging aubFehiepbei dét U0drtradafy WhELu untéfsiichanl - best i mren, ob der
Enpf ang eaner vorbesti mten Bl | ddat ennenge abgeschl ossen wurde oder nicht;
ei ner Abdex k-55t ©erdif reicimAnspriotiun 2, 3oderd,Siae ziciom meiarerd S pchireintichtuagen umigt, diederartaage-
Abdeckung von dsinetsind, def wihrend des®ruvkens Hérineinerder ineleerencSpeicieesirnicidungen gespeicherten
Ober t r agungs- SiBiddater pmpfangere Raten inceiner andererhSpeicheleiBiclBang gespeichistwelepf ang der
vor besti mt en Bi |l ddat enmenge abgeschl ossen wurde; und

el ner Auf zei cﬂqn&?@s“a@éﬁféﬁumﬁiw@gt ung zum St euern der

AUf zei chrﬁmgsel‘”ﬁm hejm QppghlieBamdas Rrupkensley '“S uerRirwahRien Eppicherginightyng-gesppicherten
Bl i ddat en nach Effggﬂ AerenLtpalshrsrindighiyng W@P?"B@Pﬂﬁf’é@!?’“@@éﬂ"’m gespeichert ist,
ereinrichtung & @Pﬁ%’?ﬁ;’“ 19 vorgeseper} igf; um, dig Abdegkelprighiyng Fu sigysH, Bm gledwfzeich-
Abdeck- St euer ei H'PQF%WP ®ehen Ist, umdie Abdeckel nrichtung zu

st euern, m7d| %eéma%ﬂi&%der nr% neic eq‘%eq dem Auf zel chnen der in der
Spe{ cher & nr'f el 5‘%@ ' e B
Si u iner Bi rgﬁ me! eu l|| E%?;de ; EE érﬁlm é%ffﬁg

odor 2, wobel djes Odéte fn dat

enpf angenen B' 'téil%ﬁérﬁ&heﬁdﬁ Prdﬁﬁcblls@ﬁalé’ﬂu'ﬂe&%nﬂﬁ‘ ob Bi@(:o%Hém&e Bitdd :Wignbé@ en Fi
ei n Fehl g5 erf aSbdernitile, das nochmal i ge Senden der Bil ddaten anzufor- dern.

5 4. Gerat nach Anspr uch 3, wobei die Qber t ragungs- St ouer ei nri cht ung

vor gesehen igst Getiifacth biein dor Alspr@chelialsly; ¥abgi ex- odor Vol | - Dupl ex- Cbertragung
auf Fehl er be! ddaufzéitHhangbsimightang nshrereAusstoRbifiusgen BamAusktioRenon Tirtesonde eftagréchen-
Anspruch 1, 2, Se,ditgede dor AdsstoRdffraingen nedeseahese tharaisciedEnergiesrz@igingsayeichtungerf auBiejst,
di e derapa angdie vorgehelEn sipd.iuoh eing #idrmische Zustindidndedngiip denTintecherbelkuililgeneoduti Tinte
mehr eren Spei ch@#@rmssfewfumemg%@pewmd eia flie@intebRilissigkeitatnpifechay aysgebildet wird. i n
ei ner anderen Speichereinri chtung gespebchert warden. 6. Cerat nach
Anspruch 5, %wlGefét nacisAnspruch §,wphel he| m Abschl i e~en des Druckens der |n der
zuer st erwahnt @HWW@?’WHH%‘W’M@ elpesRrerheneiure Timsiedagieltssiiedtn der anderen

Spei cher & nr}j c:} %gg_ﬁgl ne %/l%r bestl mt e Bl I ddatenrrenge ni cht gespeichert Ist,
di e Abdeck- el sehe um di e Abdeckeinrichtun u
i i etn 9"&'!?2&38 ‘ﬁ’sﬁfas%w el S e

steuern, um di ﬁﬁuf'ﬂgl
el nern der vor g W ?
bettra s-s : ﬁmr;un ainrlch un zuﬁg nvon Tinte in Ri u qﬁnes Aufzelchnungsmate-
KLy agyng fnﬁlk'ﬁ U%Lr&két.
Ends_der ~Ober t I agUpger$iy Rbioh & rm o < i
si nes am End. Qﬁae,m,glﬁmwmm% B I'd at en fM el ne Sel ertragenen
Pr ot okol | si gnal s Ogipér spéicheRinAdht Qﬁnsygrchg)ggrbn@mg von B| | ddaten f~ralle
Sei - ten Qber tr agesirét Obsritiguligal Stére@Nadhfung tuntSéuetnUeESpeickeksinibtturng U fisvioh 8e¥iSbn-
Bl | ddat emsrenge dedihbio Oigbetragumen Bildaten in der Speicher@iridhtuigiku splichdrs; wdbbei ldRIbefiagnEs-
der Anspr Cche IStebérsinhbjt vorgdsetien iht, amAlisfibertragenen Dixteniani Fehlv hin ) unterletohércund das noch-
Auset oPof f nungemnligedemie\ds SlidiBemanzafordern,iween doiibetraganbrsRaten@inemFehidegntialtan, ynd die
der Ausst ol of f iPbertyegungscBtepersinhaitvorgesakmnisl, ym bie inFAnechiyl erdie Bilddatendiberiragenes Rrcaetye n
auf wei st, 30 Signal @i erkenneq; ancaychestisimer, ob der Ewpfens eirleevartiestinimter/Bjiddatenthongecibgaing
in der TPhte heshisesenwurdapdennicttodur ch Tinto aus der Ausst oM f nung

ausgestoBen wird u H@'@?@W’@W%W*‘“Q%#%“PWP ipnungesinEghiung) &ipn eine
wird. 9. Geat AugsiobRlcky %‘Tﬂ'“@ hpsiog dyrehgufghren, nachdemdie upgscStousteinriehtng be-
oi nes Bl aschen&t ?ﬁ‘} "Pg& Norpestimmign Pilddatenmenge abgeschlosSen wurde; und
emer ichnungs-Steuereinrichtung zum Steuern der Aufzeichnungseinrichtung, um die in der
85 Speichereinrichtung gespeicherten Bilddaten nach der Betétigung der Riickgewinnungseinrichtung auf-
zuzeichnen. '

11. Gerét nach Anspruch 10, wobei
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10. éi I df] bertragungsgerfit mt. einer Obertragungseinricht mmﬁws" Iuwuum
Er nnbgl i chen ei ner Cbertragung von HReromsadasred gnal en und Bl Asab
mt einer Sendeeinheit; oinorAufzei chnungsel nrichtung zum Ausst oBen von
Trnto in R cht ue%aig&aﬁnuﬁ&m&hﬁﬁwﬁw Bivricfifdng zum A %ﬁm& Rufbdhh g Lbiibrtghg N9
mt von der ObghiRe b TRickenhithiy SledsFHERMG Qﬁﬁbsﬁﬂehba @ Qid'Abfeckiiririchtung zu steu-
Ri.ckgswi NnuNgs @i ih Ginb UBEbckUAT Ve der Rlitbdidhh@igsdirlriBiRting zu trennen, nachdem die Ubertragungs-

Ausst 0B- Rf ckge\stesreinithts A GG ABr m&n{\u& GbestiiHiBR BifRbtérinte Rdel B gBsciids S wur-
Spoi cher gi nri clggung zum Spel chern der Bil ddat bn; el ner '

Cber t r agungs- St buer ei nni chtung zum St euern der Spl chnereinrichtung, umdie
von der Sen-124'Gerit nach Aespiucthtd] wobllber t r agenen Bi | ddat bn in der
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auf - zuzel chneie AbtkeicHrrigddinidR Gy MYRRRYAuSSbREfhunyd Rt AdsStoren vEi Tt b ertdpredRén-
C 111111111 H4,¥dr]ede bérlausstdrbifnuptief virgeski@RyhBmistIb ENbrglebraduiguigshiGictitéhgen aufweist,
Abdeckei @s i cht disgorgessheflsifle, aM@ine Merimisthiin Zedtahd$Ent@eng inter Tirtd Herbgizufofirét, Wbdurch ifte
di e Rii ckgew nmrusdpsAdsktbitttfmng audgedtdfengirdAmd gie £ii2entesl Rillssigkeitstrépfehen ausgebildet wird.
Abdeckei nrichtung zu steu- ern, urn eine Abdeckung von der
Auf zel chnundi@eiGerét nach Amsgrugh 1% wabeinen, nachdsm di e Cbertragungs-
St buer el nri cht diegustandsindarung digBshildung BinesfBigschersdurchFilhsladen einschiiafit.
Bl i ddat edtrenge abgeschl ossen wur- 5 de. 12. Gerat nach Anspruch 11,
wobei di e Ri ckgewl nnungs- Stsureinrichtung vorgesehen ist, umdie
Abdeckei nri dtveplicatlongt cyern, um di e Auf zei chnungsel nrichtung nach dem
Auf zel chnen der. in dmgrg %)ei cherei nrichtung gespeicherten Bildda- 10
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