1 . EP'0 882 465 Bl . 2 Description
current to flow through the driving coil when the lever is returning to the
Initial position whenithe tenpera- ERioss2asditi on relates2to drive circuits

for driving ture of the print head |s outside a set tenperature wire dot

print hepgsnpinCh are adapted t-Q print char g, oft %’th h hgﬁltlvln Ivﬁtgﬁtrhgful/é?n
a braking force |Is applied.acters,..figures, s%ufmin K4 teribrel

dots. 5. THidmlehtdn kéiatéto drive ciiduits Tor Jaaﬁwls 0f  fukeCof el ﬁinﬂ%d tsydae:da a sQf m&.rawrs e
AcCor T Rigre 46t pirit BesaB AIEH &r6 BdapRd tol g chéres ent falige, Soitht, Hirfdperatidn] dtir@idhg WRcde appile@
act i o Qﬁwtbh@umg&eihtmfatmfa groulidraots.t he £i roihdieveans conprises a DC drive
power traclhipdet hbals obthe fwira doteypecd print Wikgnet | C  C @bdording toiefembodiment 6fehsl dresent in-
connect @tikdsea phaten updet thefactidnaf the imagnetic @oi | ,  aveptidnititeicingyit médni eomppises a DCddye powee
print witedivefecte lof &n electrormagnetic coll i gedfbrir g e asksulCenmrstet daioreoentifop thet duiging eolicla oOf
the ed [pentig. Afterarinting Yhensint wirp andie agsiociaten  andswitchingrmesgs capnegied to the otha dnd iofiye
coi |, aredlexssaresapyiaed by theplaten andeetyynedipen | s'° coq*rMns Pﬂ“t 4na jan gate;whage output is con-

al t er nafns '“°"6ﬂ'é'“ ’ tveh 8tp 86’ 'Pye' re- E‘PH"H %‘HWS’ ippybter f

whose | EJ %Fh”i" L’E’%@"@g 'ht hea "1" ’ "“"

m_ nal s Iasru rln n hent data ve nal %ﬁ timin nera

hi gh vi g@g rr?s 4hg||nlit¥| e'rl ar suc he ot o5 B“f l Hﬁ"’ngﬁg Ts
e .

connect rcan la&ﬂaganﬁmﬁ O S op mmnwt ngr‘ fengHI mean

cal ve atﬁdrwa Ay edn{m%se&ssmg B0 Si Ina i pehdtating'©
I'ni tial spghadthé édMbination of the print whe and its BésoTEANS . clré'ﬂﬁhmﬁba ﬁ'mﬁétudm & brinttithing pulse
suf fi ci Qmeishivel ®gRher can be stopped MeheiRdebsosNCEe i BidaiPerd ke ha\mwvaﬁ pétd RMSthd he
r eboundileg (seé thé Belid piirié12 inFigir@ Rt I 0OM t erPer leverising a brakiny/puls® sigrangenérating Mbans ar-
driye pul Stoweiegmhbn lgheintdensity det@isiptiadd t he Crangt iodeiver) wbén thé @mperativs onihs erirand
‘i ts assorthesuraunditg tanpesatge Hedomedherpioviiat ed fippd is quiside thet sehiempprature sange; iatulsel

| ever t dhpaiaingsr member lpgesdis vigsoetsticity. Atared ni t i aliavipga pre-determiiet imtepval durigg theweturn of
havi ng aultytheeeboundind otthe printiwire,and pescigted on ( sthelevdnto thointial pesitiore 2 | n Fi gure
6) . leverarinothedampertsufficiontiyi(sendhasioftade  #F gnal leanetheremberdimantof thepresentipyrner; |
when hi GVt infiguigSh Sprspauentivethe leveshaviag | raﬁ@@ﬁ"ﬁ@%ﬁ?"l"\?&?’"ﬂﬁé’ﬂ“ﬁ\!ﬂ °"°““

t enper afffginged,n th ‘h‘@ ?‘""P?E“"Eft"“'?"ﬁé‘“gm"r"lijndl n %?&E

head |s '3 "é’? T ange,
Its vi Sé ng |re esca H'\ng %op on nrespo nt§ o]
return ? ere oun |ngo eprlnt Dz

to the ini mmwh'd% LPXEH-B278ale be d iCdu
dotted ,;pAmaaifszah Qiewpomsﬁ di moé&weEﬁ.p&cmeua Ylﬁo htnedL
Fi gure Gmargnmmm dhetidch aeu@rpmaaw ng o.iahﬁe &rivé Soil) oY bueh thal

DC dr i V @rtéd @WeHomblbtiof ¢f printinglds dieuilary/axdeBe GRNTDIR lopdiiah,Rhe EdABolSh poténtidl 0f ih shd?e
connect grle fefuriiBide RN thd FHt wireity tha Giitei0i | ,  deuppibdsion iRt isTdokitioled IR Péapdne® B the
cannot besitdecel erated sufficfientiy, so nemingenisorend @it Head. t he ot her end
of the driNdwegr,abicé thetrépalsivé force(af thatieved r € agai Mhesspark Mgpresdim cipdult tneyindiwle a plur-
per f or mvartel desnilitg: bn the slasticky ob thendpmpeir ange calityef dedles forwarticogimotnd with respsctitthe or
t he\pr i membgrand ibuodhesiastcityiefthe dampenmem- 330 PG difvé pawer gireuitpame oxmareof saiddiddas be-
dat a si §erslepends of itsdempegaturg, whery the fempera- ing short-circuited when the tomperature of the print
verse cgﬁ‘ﬁfé&’?éﬂ“ el g optaidere-fletprminedhupprC 1 j \h9aghls Ripiderthe W@F’Bﬁ'ﬂ‘é"

def ect s andjipwe ligifs, sthor/pyint Wirpg in the peipthead ¢ 5ng ‘F!"’@‘B!giﬁ gerek-
cgnﬁgctsﬁﬂ _é“wﬁﬁ"dﬂ\“’@ mﬁt '?'6“’ ve .p Iposegn %lsg"s 'Eﬁ“‘?"%”at“"f’(/%e " he
OC dri ve '*”’5" ol Lt B et c
éﬁiﬁ nitigl posi ﬁr—ve Ca'Jmﬁ)le ga 'E' ﬁlh i
e embbodiment of

coi | fofu
‘that, a- ¢ °ry rinthbdd o
_Operat'g to EntG ﬁHoGU}he ﬁﬂ nﬂ'lr&f the Sp@ &dt%th@&d%ﬂh hOJ&ﬁeclroultac-
returni Qﬁhﬁe lﬁﬁspwdrpﬁntﬁse the initial g SUppE&éin%t@Fha%h’é&h'In%nho‘h i€appkedO! |
In-res pon&@:o&@ 5 Ehelpssbrit inRéhtion, there Is. pro- Figurazlsablockdlagramofaﬂrstambodiment

t enper avidédn dabe dirhﬁtfdaa.nvmg aldi@dbt prinhisRIBY ,  Si NCeofldiive QUM dbbording to Eepreasnt inkih-
lever cudingldéiving edilka ISvepfor emsihgaprint Wikl t Ry  tiohabaichedrRingthe wire dobprinEtbad shown
dependi moptrika aplaten ahdasthe astivy ofdle drilieg chper inFiguietly of di odes forward
connect egpring tmembes foparging the levdréo aminiiabaos-ands | n t Eigwre Bliea wnafrm disgram diusitating the
danper iiemandifdampaxierhbenfer abrerhing kivpticeri t , one oneration o therivegirayit stiownllo Eigwre 2, iber
depends e@nofithelevsewon it eturinsdo theallig) pesifienit enper a- which segtiog [ sprrespends foi the:epse waare
the t enpterasterivad byromprigingsrquismesnpiforcaytingt he pr i ntheftrumparafues o theprigbead is within a set
pre-determ ned upper head Is outside thpe set tenperature range. and | ower
limts, other print wwres In the print head The drive circuit may Include
tenperature sensi- tend to nove and may stri ke the platen.

tive means for sensing the tenperature of the print The present Invention
'seeks to provi de a drive cir- 45 head. cult for driving a wire dot print
head, which circuit can . In the Inventlon Is |Ilustrated rrerely byway_of




3 co EP'0 882 465 Bl -4 tenperature range,
and Section 11 corresponds to |ying between the platen 16 and the print
head 4 to the case wh@re the tenper &Pwse2468B3ut si de the sat create a. dot
on the printing paper 15. Wen the driv- tenperature range;

| ng pul se fipdrdirdtahdd S s8dbAil cofredpda® PE! i wﬁeehmeaia U phirt ndadt 5 CK
di agr am of ¢hélcas @t@ﬂﬁ%ﬂrsis@utéi&tﬁ%\é@ bac ﬂ;'&’otb l{:ng paper 15. When the driv-
p03|t|0nb)’t§|h§b‘id’tirbﬁ@g912 ment of a drive cirg Msam&mndssa&dregumepem%ﬂa&.r
In- =5 " Rgish S8 ¥ bloCidiighain 1 a b6t énidodis abs Ogk ﬂdvebuaolda.@hdﬂtmlﬂmmhbeﬁhg1z
nmenmber 13 mentéfadiivelckuait Adeording 6 tidpegetial the dndiahy redultingifmpulse igdbastbéd by hedamper
wavef or m. dieatipham |l ustrating the |tion. opeémter t3socHat thélleveds v aCthé Akidl pos-
shown in FﬁigmelsawavefomFlem@anﬁmm a driten.circuit according to the
whi ch sectdpesatian ofthe drive ciowitishowndn Figure ¢:inse  Wher e Figure |2rsbevesne driver glexak héconding tor the
dri vi ng t Hehighrspation heasrgspendsiip e casewhersnper at Rpsentdiventiw fop driving thecnaok head 4ushoin n
a set “‘? “"P?‘!f’dﬂ’éf ti?’ P'E'&E%dé?r"i'“@l elcoip  SinFigure s Eadhsiiving celt&ienennsatad atone end
terrperatur %"" B 2Ehoonds 18 aPFdrivepgwer cirquit 3 qnd att end to
6""(‘8"’&’ Se whefraun foug 'eﬁ'?@"éﬂgﬁf'é’"% qb‘!ﬁé‘r‘?‘?‘i‘én

Ci erUI t 3&? w"a re: an[ it

a | owner ran5| st i ,

set tenper | e?thaﬁa . ﬁ’éﬁé’&&? ! nof(§ﬁr ANg cfrgut% eélgg -
acr oss ea rresponds e ca FSoctell Sol r;ﬁ hagnlg ,35

Each spar I@,@ g,rpg?.oﬁhg tﬁUhLﬁolhﬁfaaprlﬁte“ es r?a%s being Wit}

limt of tmoﬁg; Fliead shewn IR Figark 10N Of 3 reverse connecte d|8 and
a for- t UrF(ﬂguFeaﬂ%ws 3R&lembodiment of a wire dot The base electrod¥Pdt GachGWikéhing &ehnsistor

vol t age piire Goskd 3 divdR ba B ciklit adchiBing®Bithe Fiz2g UT 32 ifcohfecd B sddttespbridiig BGiput BFan out-
NDH_ON pleseht ipventivh. Tha Prrit hedd 2 isxapadiy ofvighh I €S DREdirclila2 tdhsistingofa@liriity 61 ANDiglates 44, I €
of the vbtdensiippringg antl incipdest teditaad ubits 28 gur e Each ARD gaté40J1as enelnpattarvinaliosnected
enbodi m@tfixedfo anosgimember@2 in superposedihmgbase el te ccehrciepriotidate aigiml B wid 18 hthaxinput ter-
transi sment Ipedchof thewrnt headgnits 28,21, mepectivdr i ve oninal cinnecteddareckived signal frre a refadgnce 32
‘i s connewrsbaped gasings 83. 26 wdaefimagneticmatert @¢  timingsignal genemting cirpui\B8nt i on. The
‘print heel@ndiservngag g serp.areformed yRh cosiporci r cui t Ao refereagediming gigesl genersting cisgult ¢/
é§°q!!bd" ) arpagadiin the e "PT!"P"H'Q' and |59BY/aRE 8 deivppulprosignal geperating gjroult §15 ¢ 1y
AND gat 8iregtipn ??ﬁ’ep‘.’f'ﬂpb s pravided with a ddyn et e‘ﬂ’?‘?‘f ?%d“ ’PB"’&"HGM ;%%}"55

Y [ UatEblY yororted i oin 25, ting iy
ot s el By o ol s

ever.6 héod ﬁd
ssn.:ld"""“"é"’” X or> b treferﬁ' f; é‘é’%?if& 5530‘5;3"
made of JHRGY Ee St

p n
S€r Vi NG a Blatel @ are orme gr e porwlreT ANB &5&1@&%&%&%5&1
gener at I NG dampér teknber 93 b dadFrubber &Qthbresll SNt el A bherperminal dnli s other input termlnal
Ci rcunt giigakthdtatlal is srWtRd &l the skde oPthelspriNgG120 Ul S€ rBdeBosd sighaNEol & BRipératine déthetimglolr-
di rect i epposifeansd pidtén <o tiu Heiléver liibs batwsnOVi decbuitsd. iheaANIr dat-52 pdBuchtNiA cWBLivhors
an | nt ethéahmpeinbrhbieg13ind the irinG B2. Tie daihpk e | N ChighQevbi signal therearex referré@toadtan Hadvl v
suppor t ecmeniberct3 [siamaritfed topbdoﬁmnishgmsel arigener atel signalt) iy supplied fo tha techperatur@ideteaing:
55. \Li x ind when théjever & Springtppricemedasirinipg op3, 404 cirfiit&6: Theintervel@ettingZicuit 53Tae sef theree
pul se sPpgtinn reyen iantnitiabpositiondeliown B Figuse adaptio amigterval Tasof. for exgmple. 60 micrreeponds,
t her et o) YnHer the aqgen %tﬁ‘%@mﬂ\eﬁpﬂ'g 124herebynon r dbia| WUP"%FPM“E ﬂ%ﬂ'\?q Wq‘ plor se
A to dE'PY‘WE'}g EIE'HQ phihe igver 6, ?@‘PPFE‘H!Ser 22 “‘%P’ %’f"ﬂﬂ‘? é@ 'H°§'“°“é!’ EPrtF‘!/e
m

ttl

| is 'h e brake
Blrjl ﬁ?wsi'gr?t;rlf dé E.E ?3( sﬂ'aszthl §5 m" pu“s,g 2 n ai ;

th

'AN% ggltgu rﬂT g illustrated LS5 nS 53fallsit gem%ton%ellverigra ?na %:Eer
or ot he{hercgs-‘ng E}

Pbdet er m na' THY YkobvhiST RisBE5, férQRHﬁle 56 mc.t&al
i | i €Nt Kpiefinbibard 0 A dd@ﬁlram &eon%fde Ofo ooawlh&aerkiuhsmwﬁ&n whal B
froma Hﬁﬁiﬁ%&iﬁituaﬁl hef? Gikclit) & ghidé boaRIPIROS| t € Halify BliRLED thd hitlal pasition|dan E84fifach

| i es bepumihe pantiwiests. The AND gate 52 prodsHhRfaceliatétits Sidh anwilnt tiat thergisdaveper
menber 13 iand piird Gesd[3] Wi® alidvinglguRe B30 hibgtindl evatekhe ti@térhpetdiues erithprintthiead

r ef er r eplietl @ tas driving cbit- 8, ehe-lever 61@ alradtedlly | S ar4; afyemparatais DOIhS danyer maipber 38, is
ari a- the nmggatiaoycei of theLddyhg @il Sfagamet tHee e Noatskls asettedipdratars rangp. Thegutpdt emitdie

| ever 6blasingforcapf thespring (2 do thatshe prini wirg 7op-  4Bthe dilve pulse sighd genbrating qircultiS¢ aud the
set t i ngmeves tawards Y@ Hiplen 1Behs o resvitothegriatt | on, brake pyisessigne) genersting airpuit 54 gresprniegin
(shown Wi T3telep an ink pbbsim 15 a9g gringing peper 1507 | £ d t seapegtive inpattersineleof the Qfgrte 55 )
under the action of the return spring 13 thereby. this Interval
corresponding to the tine necessary for preventing a rebounding of the
lever ‘6. Atenperature the printwire 7to return to the Initial position

usi ng the sensor 8, such as a thermstor, Is provided for detect- print
‘timng pulse A as a reference, point. The brake Ing the tenperature of the
print head to deliver a tem 45 puII sé signal generating circuit 54 Is



> 3
5 EP'0 882 465 B1 ' - 6 whose output is
connected to the input termnal of the latter |Is actuated. output circuit
42. 5 - EPo3s24éster the print wire strikes-the
platen 16 It returns The tenperature detecting circuit 56 is a window to

the Ini twha&eoqeﬁtl.stdomctu&d% ipliGerRRbioRRe OF t NRud@ldif,Reg ONPar at or Whi ch

recei Vesuppytddralt@e. from the tenper- spring 12 xgg,y Mln@@ﬂkﬂ@hﬂ‘bﬁ n\(g],elge:"nge
I nterval | eeldmpbfatiEdet@ihy@icul 56 186 wikB&E C t 1.NJtoltREIniiRBBAoR LHde? tHaTacicR of the

set 11N tdompdratéravhicitecehdh aisigBal fink hbteinpBr3 €| ABHASI12 4 tBsdAbed lboVatRenRélinterval T,
del i ¥€r Satufe $eRsior Bdoicletetting Etidl terhgorituee Gfathd ers bsalﬁ&hahﬂe&a Bt BRbut S8 RGY eldphdithe
Ci rcul t pirk hed antt dsligerd diow loed] ainatitlerbitafdc " a Lbrh\iaise sigih GenentingleRcuit B4 @elivers the
det ect edeferiadati es faul-lawel signgiiatheirthieAlptetttd S D NErake, pulse sigral K. IEthie Iiombnt! striof the pina I €
s wit hltomnemqu:ie\tﬂtw'éhﬂ;ﬁetmmrﬂawgef fof , f or datajsignal Bis gitictield Dhé switshing trandisérd?
the swi texempigy 51Crta AECHr ar H-ippel signahyhen 't[Wer r] ovelating tethe@tinswire 7 tiiattias jusknerformed g
relati nguielde {fm gettampareturg range7  hat has Jut pistifgnpamtipnals egainsturhed ON by thetbrake
t enper at_ur EeP n of the drive ciroult shownjqFiguep j nt | n@j"&?ﬂlﬂﬂ%{f iffom the AND;gain 40- Av resdt. @N

by the B W‘Pﬁ ° 9?5'9""8? ifept éh?ﬂmdlt?lﬂw 'U’ﬂ'r@’ DG giive gower
S gnal F-vf%- _ gfﬁl‘ Pt ed i ?P%gulc'trcfaufz’- -'%9 gl
referen -. Faéé?ls dam D :rre bl’"lhp S gauﬁ%ﬁ"’lfl AR g }‘n“? L o e
poner ' Se ot i 1dogJ:rst _ 3 %%I _ i hghl% | Ho‘ _ r'La 12 and
through g &8 th ,81CT 01 Sgontlh b Sulilsing B4l O

: ikr, bty '

I I'n Fi Qbﬁ%osanthy\h@ﬂgaté ﬁg:ftrh%gutﬂtﬁ‘él G 12. Conseg, b@tﬂ& r)éxdof ﬁl V€S in Rigurd ®). | |
returns t henths bthér hhrddihe BrinPdetbsignal O fer sde! | ver ed Therétere HbnheR e co-eldstiity oPtnb N€
i nitial qmsmiotd §Atwife toieldraf le@Blivaréd th iifled i ¥ N@arfpermeriaersb Btered @5 Ebinig Bbjected
Ci ngyi t réekionlRktieteivarylofithe print tiiinguls.nrel N 0P PGS kdipevatubeGighéihed Bislupsdr Ml of the'set
return sponseng theabaveciths regpaetive BNDIyataldp ofif t er  RMpesatirg reinge, the (HaeriBldces®t retur, Bult,
cont act shet et virewpieh haseoesforni Sprinting operbei Ng  dia preeseld against thedampee merhtive 1 YaiNDxay@s €
40 of t ttien delivea s pulse synghronised to thé drive pulsee one-tdesst.chain curve 3 In Figure 6).
On the ele:E thardON theewithing transiaton32dognalas D f oAdthaugh in thy deve efayit of Figure @ thevbraie
the vi s@gctadtothe AND 99j0 49; sothpbeurisptissupplist o prpuise signal E inapplisd ogly whesithe temperature
del i ver &@mithe DG drivejpowengirouit 3 odhe grivinggpllor 13 97 heypHYtdipads kigher then the pppgr iimit of the
subj ect e"cﬁsr‘é?s&'(t ithpriving Whé"d@?’?’?ﬂ?r’yuﬁ" the piet REOPYPHYP A -%HT%@”“‘P‘H’ '”"t"dd
t enper atf ?"Fﬁ g‘h‘@?‘"ﬁ"rﬂ'ﬁt“me & pRyed ovards ¢ of T‘ﬁ%"tq_%':;é: ol *® he

respect | '?7 ger;mn W"tha"

t
L?ES:ngm et 4 pqﬁzz' ﬁ%"ﬁ%ﬁ e
he
synchr ogy ic}{&u%‘ dalverih%r I’.-eSt SM&‘B{E Jh&thJ Tt i Tt%ettempzﬂr:f
2

swi t chi iweltshﬁd?%ﬁéeofhe KD 5 fhough 4@ rdnge drive circuirt of Figure 2
the Dbralkge agse ﬁsdt i$ &tﬁut"@o&@e&ﬁttﬂe fdrvaS O t hat Cigir @shdw a3b4RA srsddimBitloP&drive

si gnal etiing ciii 63 &l ths Brake PRSI signBIyeRerdin e At UdirBultldckuidinights tHeGoredbiit WrRerOWBF driving
Ci rcuit ingQirdu® 54 &re inG¥riok-opedatio@sthte. Of t he pri nthe frirtidad shoni I@FIGUre 1. Afdhok) 8act pipe
limt of t¥ne pbntwihs 7 atrikeddbe jplateri 16cand Brrb | ng ciag doil 5fok schatimyrespsatich lbvars®iid dorsit-
set i.Lempenestbytre levarg)jandet the actiehofulecretofn t l¥¢ | e@letpne e tb 4 DE ditve\pewer @irouls 60 arivast

t he pri meringi2 endwher;it yepshesithp injtialpasitionshes oci at thelotheriend togjoprs thravghlssespedtiveawitsh-

pr event &aguingdmpuispis abqogleghytggdamper member ing transistor 81. The end of each drjyjng cof\p eop-
the t enﬂ%F'&’t’ﬂF"@'ﬂﬁ“‘tﬁE‘ rint head |s | ower 't‘ﬁ‘ahmé'i'? %@‘%M@P‘%ﬁﬂﬂ""i%@““"
drive pyl Sn'the ofpptpand, lftg 9°’“t“'ﬁ8”t‘lﬂﬂé 4 j 9d thrpugh ﬁé% ’_’{@ﬂ?r‘" F%'”

i f'“%” eﬁrﬁ@ﬁ% "%.w f ﬁg%?:w -

thfahpplt A tm L " '&\Jg,r, VB thel T CUI t"'w ; IIQ‘%E,{ ﬁrle S M?o Of
s | ' de) tr O | n
| over t Bava phibisi 'aeEAeradmt,facm.nh-scaﬁe&d t QTP Clofhrect m%s‘d&r)@f&ﬁﬁmw th J’m.AND
gate 52 mc#ehw&rgﬁthaqﬂ\hﬁg collBus inlth dlsd WHIBE . | ©Veéhk isTbiihasthd th Bibhectisns @otwBéH the driving
Consequ edaltbiperdtlie of thé Grint fbad 15 WENK thedetS NOWS @RIIsSEETANAe SWIDINGY tARGtord B1 thrdligh M
.set t i ng tefripbrétietrarind, sanﬂtthmnhmkemkysme Si grepbctigediciesBareverds bdhtibdtedML ESbcINE
'to the pr@sent Invention for driving ing cith€DE trive povaer eirckinBoa TWOsWitching trasisisn g
‘state. ' After passingahrpughitiie Ahmﬂteﬁnmuth fsn B4 gure 61,68/ timhapavk sumpeesiiordeiicult 62Tdne
print winrthe dpep stafeldus toitheH-idveltsignal ¥om thed | S rconnsctbdigerase ke dibdéaid, 6f; regpecivaly. A
r espect temperaturpeistecting pircuit Fnthe dive pulse Gisd by  taperkpetential s@opresslensettingsireuit 79 ragpives
t he ret @pried toghp interxe| %‘“W"éﬁdﬁtbﬁ theDC dr i aAlongldwmrthe-temparatyre senser §and delivers
spring 12 and when it reaches the Initigql position the the other end to
ground through a respective switch- resulting inpulse Is absorbed by the
danper nenber |Ing transistor 61 The end of each driving coil 5 con- 13
and so It cones to rest. nected to the swtching
transistor 81 Is also connect- On the other hand, If the tenperature of the
pri nt ed through a spark supre55| on ci rcwt 62 to the DC head 4 1is h| gher

~ N




d ®

7 : EP 0 382 465 B1 - 8 no HIlevel signal

fromfirst and second output term - ered by the Zenervoltage of the

vol tage regul ation di 7 nel s 70a, 70lgPiisez €s5B1when t he sensed tenperature
ode 64. Is within a set tenperature range, delivers an H -1level in this

state, e I s ap

e Al e B s et thoZoh Rt Lol

Wi e to idaiielssitathiaratie lahid, diierfan®aa@ | S | OWelin i Siate] Jifon kisV¥Aht datailgnal% ap-

act uat edigndl Ivomdhe Tret GitpaOletmifal 10a WHaRIthe €0 Wi fildd OtheCdtching trifialstoPé1 df (N8 péitivire to

te rrp%'( altaniparatube ) the print Headad lowee than felower & €Nbe dckiatsa, tHa@riNg colrs I&/sRPINEdVAth DC cur-

Ci rcui t libofaicheonapegitserdngs| and dejingr B-lebr OM b Otelit frbin tRIDCalIvh foeeroinalit 60.knp eilerglsed

t er mi naleksignaliatonebpit firstend deeind bitput teonierls 6 | s therebyasd that thedeverdis atiradia t7 Gamuge (FOD

when t h@0a, daipwhentths lempsraturs of the print heddded | s priot wiret7 tovstrike te platenst6r i ke t he

pl at en higherithagtthe uppenfimit pfcthe;pesdempetalvre of t he Opdhe othenprnd.arhen the print datamsignahid

ot her ha&ange. Tamtmt quiput termingt 708 andithe pegand 30 r ol °ff VHhecdriving eqil Saeleagen itstelectr-med-

70a and Ovtag t%@@ﬂ {8P are gennedtadtp the bpse elecho (i | °&¥ t9 gegenale) the,couater glagtro-motive

el ectr o 61’]’( g?“%%’ o'connecff’@& B "Pﬂ'@’ ’15‘8 hcinep the. poteplial pithe
o2

fth
energy oy @Eﬂggw c§¥0- not |Y’8";§° tP sé‘\ﬁﬂ: té‘:"::l:‘lt
transi st orTh_ tﬁ%\lﬁ ot : um4%,pe ’f 3 ehﬁﬁlnt riving
Count te;%léf.&&mwm?&h% wﬁ@m' J"%ﬁ cess o "‘%ﬁ o Pd
howilt '
73 I'ndi W&rh%ﬁg%ﬁcﬁk%wucﬂm gotnentlal the ON pO&cﬁEHd'eéﬁePtﬂé'ﬂt ff{a ?Gtrﬁ% Ewwards

SUPPT S ghepKlsupprbsalsh bircditdhd Mok H@Rowskthe N€  dT iy Ritid bésftidh dnastthelak Hfsﬁ‘he‘}eth pring 15
62, a fldywmgeslcuewitr ent [err] is generategl Iq2.the driving be described with

r ef\@ ence Wienttheeprinedetd eignal Oiloiaspasti ot | 5, WhHeWevaSRitis casé, aRcdMhb béhdudtibn pohe

| ever 6 swiching-iragpsistar 63 of thigpriafvane t beabioss t he pentiak VChiitie sparg 3agpression circhiifa2ns tehe
print wiseetioh&in Rigure(G)kthe tiivinglcait $la saplisic-  \a vaicat yitiBrRZesér suimgeas thovoltage regulation
pot ent i afth @PCiciweent |, from thedd} drivepwabaipet  t he diasde 64, agcdmpgied with the case whane the teay d's
spar k s@pprdcanetgised ihpreby pq thatthe Imeer8fiaatm 126 s hrsyaiure 9fthe print haad jswithin the nosweljtenipen
undert hé’a%%dt"? ewysefhe priskwirede sike thaplatendSar i vi 'EG‘P'IS!’-CWP rflyyheel current is still flowing
20 12, \Mdhe ether hagd: whendhe printdatasional B | 5 5 PP@d" @“ 5 even “ F'ls\!&! mt"fm

this cadnsaf WE@"“['W@'E%WUG??P%?I* gmagyj tChItﬁ "°c't“ gf
wire tonte efpx,eaﬂg Pl p& e th 4 g g'“g ‘BPP ol
re- (Se% relot ﬂ%mk}% Y QX! b‘ff;j: ng C? bowa ﬁP %m E‘fzf‘ ton DC
Zener v & J |BOI'] V\A n %V{S a ﬁ
drive pagasstel e'e.htm.,, A ngéﬁ g it 53.?2 o0

ﬁmﬁgp elcﬁ%

and enegisSgflchlabsidtstRy motioR ofit m&veﬂ?ﬁﬂ ver 6 &eﬁe%tmasggftemﬂaﬁﬁﬁdﬂtﬁp th5 She
print hﬁﬁci;laie‘ﬁ 1¢i thin the normal tenper- g afaimgér Mb&%ﬁﬁs&ﬁ&e%ﬁd&koﬂﬂxél@v&o
strike thayidhaiePhntWie hasdirstk thelpRidd @8, tiee T | yoadehlnashben Batblerafad By the bttrhdicebrod
On the ebddRr eidbBohotivelisises bétompy lesathal@tiee Si gl kheldnviigvos| @b thalttie @udrBiandithe prink 5
even as condactibrepontiebV, setinthespatiipolastiaiup-, t he wlei 7domg tarestlin the Intihigasituh withaut re-

el ect r opreasipn setting cirduit 70, so thataflybedutrenbla.  Thertebmk e, the driving coil 5 netic
energy tesmigedeaxuigky a count er . el ect r o- o ve Ontﬂ!lomeehan% whensthe temperaturie ptthe
force to.hglevergbeginatatetum towardsithy dampen [ an Rk hepd & ingrgases Spyondthe|set terpnessire o
of the memper ""%ﬁhasm't"h%f “i!ﬂ rafprs gPring 32-n ot t hendememtafﬂamnewrmmarﬁw (“°"°"

el ect ro- mi? F’\Pe“af‘% slage th

. ﬂ"ws'éwe theprint 1o JJiinFiggreB),)
1315 bR ey o of f’ ,g qlives, aglg .'ree uw
Ther ef Od l'h erm &&E eh when t e? “g ntl Clqy é)a . ﬁ I
o ﬁ%wﬁw@%gf
el e e n fon
decr easmafpo&t% ﬂhéﬁcﬁoﬁ&hﬁr ifguznead, B b e bRinG Bumbr th:;:nervol ?Jlf
35 deHRBY prdWetiR thé Rler BRAG EHR ire TP Uls5 € tﬂév&thfe.leﬁmsnm B 6lt,'eB, BY dofpardd I €

has str H&Krebgui\d platen 16, the 6 whi ch has Jamers ceewhbre trateibelairdcht@e printhead
attracti veorfthé StRer BNy tlﬁlwﬁﬁefaﬁn'mtneve f Orig REninXAs ST RMpbratEre réngén the of
the dri vmmlgsamsv&ryraw(ssaioﬁ hiaFigiras), thespark 6 and t Ivahip sdsatwhenthd pditidata sigel Driet dpal
[err] sedteritial sufpesssigreseltingaitit TD delivers arpH- Wi 1 epliad to themwitching esibiston81toltbe print witedd
posi t i olevelsigimbicdm thefirstiontes terinel 3¢t to nakg C i C Ukistactidled, the driving tallfSiissppiied with DCewrt
[err] Hewswliching ganﬁsha@’re@nq‘mm kl’peyeby short rent from the DC drive power oirculm and energiseth
the ot helrculingibe diags B4 Ae sesultethaonductipn@o-of ¢ hetherphy, sodhat thedevpris ptiracted tg capsathe
t owar ds tmmvwmﬁwrkﬁvnpmslmww irleW-cases RIBYAJ tq syike theplafea Ber at ur e

menber under- the aetion of the return sgring 12. range due to high
density printing or the like (section In this case, since the tenperature
of the print [I1l in Figure 5), the sparkpotential suppression setting head
4 is maintained within the set tenperature circuit 70 delivers H1evel

signals fromthe first output range, ensuring a sufficient visco-elasticity
for the 45 termnal 70a and the second output termnal 70b to danper

A~



9 .EP 0 382 465 Bl 710 On the other hand,
when the print data signal D danper nenber (13) forabsorbing kinetic
energy turns off, the driving coi| EBOr382488®ds its el ectrddmag- of the

| ever when It returns to the initial position, netic energy to generate a

counter e5emb biferHahd, When the print GaAdiRaIIE! | S€d  D¥iakgeriRéiset (19 for bis6iding kifBaSéHergly 30,
forc e tirRs 6H) ttﬁ%ﬁ\ht\b o%ﬁ 8 feases!itd eict ngt ent i alof 1Aé levdd Fhen IFeturnd to,théihltal fdditiory 1,
62, )neécosnefgﬁlﬁ SHdrafe s loEUMter B@Mﬁﬂt&r el eCt oRardtRFidedebyfcompraing Sirdull m@arasy Of
t he B0 Ngrce. IPan Sarly \btabd) rslhk*ghletphﬁntdr d;f\fhd’lg coi | epeit; soheD, 6 62, 66)F9r causing cartenttn

POt et icdunted blottia@notiyaeiorse 1 UHDeXEeRs of thdlcodi I Cali t 6 Aow thicmihtheidriving tall whiethe laver (6l
posi t i auctiohpotentid) of thesharsupmesaibi gedie2l curre ntetireing t thpcnitat posion when thedemper-

dri vi ng flyaheel currertys i gerersteddn the drivinglrelnd | s outaturechs the pdrttheaddnputzide o sat tempera: )
assi st $, which avsieth the metiont df the|levees: Afler the t er t he ture tangepsc thetj oparation, | hraking faroe
oper at ipgnt, wiee hee afrugkgthe plates 1§ esrdesgibed has st e apRiled P?éhb'f"éf o 16 as descri bed

s applah'é!'a theleyas & mowapdowards the injtighpasition, 10| ever 6 v eJ ds the |n
p05|t|d'ﬂde""‘ch‘i?HG@F“PWE"s&E‘NGn of the retufn?d aimed In "":‘ %
drive cCi r'c'!?ﬂ"t’“'a%“l'ﬂ G&Fﬂréﬂ"’lt he "%"lﬂ‘?“lp thar act ef] gtd °?j"& ﬁ::ng o
si nce t:g@al B;e:slonc (5 the ci I;:v wer c;:: n e
dri ve t si gn CII’

EISTE. ?ﬂ 5%&%"‘ i AL tt&?&"‘tﬁﬁt‘*‘?ﬁ&"‘:’::

ture rangeq: hé # Gal‘éﬂ' L fiwﬁdﬁlnﬁ fania §32) B bt whodd Input termi-

vol t ag
| connectsﬂ. ﬁnc’ﬂgﬁr gIPthd Bing lcBicsverP 4 65 ahal6 18 BehAbcEsd tovbdelve a rint datsighdl (D)
- other ggethe®y uriiétbwelﬂﬂralfb@énllqn ThB@EfoR OUt PUt ahd)the RBBE ofWHRSeCnfun Garhiadipiarcad-ur €
~of the tﬁHdrlGlﬁngslﬂalhtainsitsatu'a@mﬁreéﬁﬂa)relmhwe OUtnBeiéd tb Besdh@mRIgNd fein 4 refetehed tming hi n
'trke_/setaute@lmgb&bﬂlfoergbaﬁgeeretdmmiihyplbteeI cur - signal genaratingineage @®ans (32) one
- of "Whosss, doﬂlihﬂthetrﬂt‘lrmaetloheﬁha[ewB]sllrake¢t| |l flow ng through the driving coil -

5 even overalrelatively iongpedet ed t o recei ve a pri Bt Adiivesireiitgnelaimedi clejm 2chasa °§’!Fér 6
returns t Therdfowe, ivhnthemscpdedticityefthe damer ef or e,  Imhet EMé’fe'[‘F@rt'"l!‘fﬂ %\WG lgen
"t er ni naeir geinber 43 has beprploversd dugdo grngredse npasnt i Reary (S0) 1y ‘5"f a
rel - Jutempesaturacthe @W@d@ﬁ"!?é" Ff’aPF"f rom a ﬂé?’é‘?“&?t‘é’&"“t(?
peri od Rulse ghtheleyer & whic hasshesn dacsl ever
en, so theatirac @M‘ﬂ?ﬁ"’!ﬂﬁ?‘in?ﬂ t“ﬂ"ﬁ%’ Iever 8 A

he initia ot
e

| ¢8r.B Ayl the print wire 7 come to rest o8- Ing 39 S %°£
Cﬁa?agti%ﬂ%ﬂn %%escﬂ Stion m il o I!o?co e' aSt é?u rs‘et f164 %ﬁm a Jh

the ref hyi d£‘9 er rre g é, grht ,%,ﬁ tHe to
an | ncr thet E%F@ rn@ftﬂélb%?toﬁhu ififel SdefiiR| | n
terrpereﬁ tz eaaﬁpmﬁ“ STHERGS terfd -rbs the I m generating circuit (51)
arr ange,gn ‘%vhamhu Wniperalie 19 16WERNEH the Nessl eUeTA dverdiiutias Hisiedit eaimd etactarisdde d
by lover- I’t\rhlt &Tthetslaimﬂ&ramléﬁ o ApimligPeriel i ver an het the cifcilll miagos -cornprisescd DE ditiei ve

force Ohotlcbend bitatheacs (h@lebndﬁctlﬁm pbtraibl is he | ev- powergpirguitd60) sonnpated to dne endchf thee

t he | evghbngeio the sdma ekiéri lo-bothrcadds itd nishe pr i nt \driving cpil Ghaswitchingressrs (B1) corected

i Ni ti al tefabdfthe dampermeinber perimimal gener ati ng nodeithe ptanend pft voil, thaswiehingo u t
r eQ_gynd Further, although in the drive circult of Figur4 40t o "eREN§ keing arrqmgﬁ b durped g{f Inrer, o
of The the ratie ofhdestpasy of Hb%rg}#%%’!"ﬁlé"f "Béscrl pt | GROTSP toapEnt gt glgnal(e). e ?’ﬂm’l s
out si dedamper member whep P@t‘f'&gg‘é toul se (F;f"ﬁl peted,w hn'@"ifﬁt tﬂ '{&HO ve

potent|'thd9’§°‘?5‘HHWQ'BEP't"B“%f“‘°”‘ 'Eﬁ‘i}‘f g a pre-

- . er.t Y f t conn ’hﬁg f
Ir:ver ttB"’t %'°‘f’?”"f"f .29 £E°sﬂpf’m6ﬁ°’ " %‘{ﬁeﬂr ot gﬁ:’ {.,h gff'ﬁ ; Qr&ﬁﬂ

{ gher tha n m b
terrpera’? hea p oé‘grta erature |tﬁ, 9 ﬁegpa.ii Suppredsion’

drive qura%}tl > th c@ﬂdﬂ& Jien?r dsdiNar act erdiaifdez) isCBAl%uédl ilteepdnse t B et
terrperafb‘gloe,erl E , a Sl mtar e |n that t hepefatursdtitiie pildBad. cONpri ses a DC
drive fect can be obtained if the condugtion potential is power

circuit {60) connected to one end of the clsanrg&nleéueuitabelammaemtmmtemséuoth
cases igélainide M- driving coil (5), a swi tisthatite sparkmpp@dsjoncipin(GYinstudes
terial of the danper nenber pernits. a plurality of diodes (64, 65./66) forwiardiconsect of
the drivi A@riveirbuit fdr Bvirg\aivire Botipgnt Readtilaer ,  al t haswithrespecttéikhe BE drve pewer eligyit (6Q)f
Figure 4 cludfyadmegel (SialeyecBiforiogmiigao e t uranedr mme ofispid digdescbeing phorticliguited ¢
decr ease ofintwine(?) tosisiecs pidtend 16) pidegthefic-t he s pfieathe tamparatyreiof e print need s ghieide
(D), a (i doreof(i@3ivingcoll.happnarmembaiidd) tfhen t he NeMYEFRIEIR I he print -
verse conmwingdup lever (6) focandeitiel pesiiion.|98d BC drj ve ‘head exceeds the upper |imt
of the set-.tenperature- - . power circulgt, and a spark suppression circuit
range |Is assuned to be larger than when it |Is |ower (62) connected

bet ween the DC drive power cir- than the lower limt as will be
appreciiated, where the 4 cuit (60) and, through the diode, the drive
coil, ratio decrease Is |arger when the tenprature of the t he
arrangenment being such that In operatien, pr| nt head |s Iower than the

- Y e

the




9 ' EP 0 382 465 Bl 10 On the other hand,
Wnen the print data sjgnal dglgrpé B‘Qer(13) for atl) orbing kinetic
energy turns off, the dr|V|ng coi | releases Its electro-frag- of the

| ever when It returns to the Initial position, netic energy to generate a
count er elQBdhestheshipndewhen the print datasignsl Bct er i s eddasperanben (L3 forabsorbing inetcaseny
(30, folEsorthe SﬂY'“&&?"I 'gesagléselmeeﬁ he pot effithedpvepyhep H@“"“smﬂ'“‘t’!@“‘w

60, 61, "9 °"?§@6 g5pergty A e 'cﬂ?‘i"@'ﬁp""ﬁo count tha%'é'@PF 8Y ﬁﬂ‘l‘ﬂ:ﬁ;@g sifSyitmeass (30,

excéssé @f‘” s""g° s'“‘?t Het he dri v?‘h 4 purre % i's
ducti on§ ’ ‘F@" ﬁ}?g?%sm on ci I f“P“ "°d" ' et (

I niti aI ' ‘| ywheel 'F p° @B"T n
t he. dr [ gl o] (dléur " :é‘:)ﬂ rM" head i's QJH:I? .o o

whi ¢ Eé dLs%M &a 6 Afte t.l(totl’{: vr(g

I n operggo{,@ﬂ,e,@e gnzrggﬁgmmg, pg;,tro\qn re, has st uc ten 16 as -

descri er the action df Fhe@étith & ever ( 6)2. RABRY Breult Jl%lainﬁu f'clafh 18RY¥@Serised
towar ds t pgwevel, it caess.ﬁcma condiélioh pler T he apiphe® theQreuit heaksCdotibribes R'DCHivel 2-
2. A dreMfI W of 48 dparkSsubprebiBe Birclileh #-M 1 Char aswePsicaE@o) donfa¥sd to dnd ehdlofine
case, SdidéEhy thesunsrdhEZendivolliges of the twbN t hat  t {iRingtdll (8),la bwiEhiRGYResRO@RY cosiRSed
DC dri waltigstégulation] didded 64)165 tall @orgained lwith UD R €S Si 10 the@tHeEhd of theldrivitig Edfl-and an gUB0E T
Ci r cui tthé 843p whem theabmmbratupe ofitige iniChead ist he duc eghtd)(40) ivhoss Loutpaf ist dbaneé@ads the
vol t agewithinfthe bel tamperature range, theiflywhregl cwni | (5) , ewitshingtrdans(§2)rope piovho@hput termi-
connect reef Iy ig|stiltfipwing dhrerigh thedriving ooili@eve 4, 65 as mainigrannectedip telosive apfint detasigriab(D)

ot her egsdhedever Gratuens fofheigjiatrostion. Therefasm out put anddhecether ofikase inputderminalsds eonur e
of :t.he wfmngﬁﬂémain?ms'hat@aﬂvefo(cam aWhosé" out plecte to recejva-asianal from g referencefiming n

e seta"t’ od faurge thalever Gigyards ';/‘\RH cur - m“"“&‘!ﬁﬂ"‘!‘%ﬁ?ﬁ?gﬁ%ans (32) one
of whos¥" #4158 g'ma°“%%@°f°é?'ﬂk odi || ro throu h t%e dr|

n 0 ﬁ:g kll{g:;r;

5 even ° gly log fed ¢ geive a pri Mt ) '"'f

returns, ﬁiﬁah i ?Eg%‘%)anm Lefore, t%l )el ed of a uls
term na ghe ﬁep ﬁI rra Fnt ai ng;r }an Go

rel - ’S% Hc%ﬁwe%nﬁec%i &EL@ froma r Q el ra
period th%ath%% h8 YiRAng cdIBWBHHGtth L\é plat - Q‘iﬂgﬂ

en, SO & Bakd thdWint ifecbinéth hesQitne nitibi S‘s- ever d\gS Eéi%:%ijge‘ﬂélrﬁtfngﬁ.eﬁr{% (ﬁf) hﬁ‘aﬁ;
| ong  p&tidnMithout rebound. . Agdriveg aén.o&u.;nsntastaﬁ.bamﬁfedrtﬁdbnﬁdnaédrn
char act er pgRtghlii e @bseFiftion Mm‘ummmmmco el astik aitdige tRY set teMpeiaiir® range, a billsd (FAt

t he r ef mguls ehet doftiue@onSpolRtdl isOdBJedtd 89 €r NEradihg d frelieBrniivsdintéroaddirig tibe- t O
an i ncroeeued extenPbhen thendhipemtuteiBthe pitnt adposed of turd ofithé léger pLthesiaitial pesitiah. | N

t enper as bigher thiaintheciapep tmit ofetrezet temfpsaurbs t he i m generating circuit (51)
ar r angaengedhdgavhan the dampdraluye ip lowsetherf the hesd ederA divedicgtes baimedis daimdebwadtariseded
by lower [imit of thetsetipmperature range; apimilas elie| | ver dn that the GI(C% maeng-comprises,e PEArive ve
f orce decteprobe)phtaipeddf thecpndgction petpatiel I8 he | ev- POWPICP 'ra"g epnnpeted ta @ne endafithee

t he | evpnged tlemmaeﬁrrﬁla b%wséﬁu M&e print W‘F@dﬂf’ Bﬂ\é'tc'ﬂ'@ﬂ'?@ﬁ(eﬂﬁmt"ﬁ%“
Inl,‘tg_ a|t°ff§b‘§' ener‘atl ng rreafﬂ §' end Pfrtﬁ‘h 59 pal; tB?ls"Véf'l'Wout

oy Further, alth erjn the drlve clrcult Flg _ ur e
o e S AU B o1 of3 mm *:&:.Eigfﬁ et

out i de, L {16 csed te i fifit &t'trfe PR aife PUI S€ ( i Sk
pOt ent',&F% th Q;g& e hanw en i is Mng a pr rﬁgéﬁd&régvéﬁ%gb% ﬁ\%\%r%&

the re-y, tﬁ‘ﬁ&ﬂrmﬁiﬂ@mb it wiherd the " afsUl € Park! thidlgh B8 diode Hérdﬂv&éont he
| ever tgyotdaseds tsltdr rwnaﬁh ieﬂperatlm‘é ofth@her t harths nkShRAL bel rigiSudn tRt, hlBeratRh,

-t enper PrikkhBadisiIBUE tHah &d I0WAIMItoFRe bR BRET at T e |the Jo@dh@tlonb&l&iﬂalbhﬁbspaﬁ&ppreﬂslonﬁx
drive Gefatid dangdSthe kétidGaion potenfidl diafibslset har act erdraude2) BWeitroliddi fesgdhsd th ehetérh-

t enper ab,dloRedi@@Re, a simlar ef- . In-that thq:emnte:dntﬁepﬂmam conprises a DC
drive fect can be obtained i fthe condusti on potential Is power circuit
(80) corinected to one end of the changed t 8. tAxsvesdroalt agsléimed in tlaimidchdractesissdls
i f the Gleims driving coil (5), a sw tchi ndnthetdhespdrduppression cicuibg2)insiudes|
of the danper menber permits. a pluralityof diddes (64 66 66)dervward tonnept:

dri vi nd: cfirive cirpuit fopgiriviag p wise MP'!“hEﬁﬂd Ina| t hough edwith teepeekitq theDE drive pawer Qfpuit®®yur e
4 40 - neluding adyingpol () ahge@f%caye"%r rfEd on/o8¢ fr Maie of gaid dipdes bejpg ghogyrircuited
decr ease ®jintwird7ljg €ke.aplaien (16} ynder thg ac e s (R the femperatire piihe piinthgadis opfside
(D), a di @f 8 ""19 ofl, 63%@{“ % Phhen. théhﬁ?h‘B'B?aaﬁ Bt the print ¢
verse con tp2o Posiiont A% HC dri ve head exceeds the upper limit
of the set- {errperature ' power circuét, and a spark suppression circuit
range |Is assuned to be larger than when It | connect ed
between the DC drive power cir- than the Iomlllﬁmlllllwlmlll be- '
appreci ated, where the 45 cult (60) and, thrbugh t'he %di dde, the drive

coil, ratio decrease is |arger when the tenperature of the t he
arrangenent being such that, in operation pr| nt head S Iower than t he

Y




11 : ' EP 0:382 465 B1 12 6. A drive circuit
as clainmed in an preceding claim 4. Antrlebschaltung nach Anspiuch 1,
dadur ch charaecterisediby Includi ngEP®I3g®468Bdr e sensiti ve12gokennnel chnet,
dail neans (8) forsensing the tenperature of the print. des

Schal t uggsAarké Glcuias taimhedlifdhy Plebddfg dmimnead. 4, Antriebsschaltung nach Ans ruch 1, dadurch
Veui run s cdngreéteHagd tynciuding Bmberatore Serdiite ! NEr N gdkbnnzelchrut, dalde
Ant 1| ebs eshsahe(sfforssrmin§tne aiperdtile o sbd gimiSchal tm a&ﬁchélﬁaaammsbanmmclﬁmmnmm-
anderen | Hedee der Patentanspr~che™ versorgungsschaltung (60) umfagt, die mit einem
Ant r+bbspul e ver bunden ist, wobni ‘des Schalt Emetdeehnlﬂiugmnrednphrﬂuﬁdon sty éin | N
Antwort —auf eln 1. Antri ebsechal tung zum Art r 8tHakmittet [6r\): dasitictiein-anderen Enide der
Dr ucker Qetentansprdiobé (D) EPN AUS- geschal tat zuAdiriabespole kerbindsn lstrivolei descBchalt-

- werden, sine relativ zu der G el chst miteleangedrdriet st j yne inAAntwore lsufseini| s
( a) , 1. Antrlebsachaltung zum Artreiben eines \Nadel- gung Ssgﬁﬁ*qqgngslgr\ql @bgmw.@-geawtet Zu
geschal - cﬁ'%rﬂmb\%ﬂ‘f’;‘ﬂd zum Bew rken, "al  Wprden eina relatlv zu “Pb?'@:‘cq’mt"i
und eine 4o i okunga- leEU(fker nadel RiRgeechaitipgyn 3¢ Em“"‘l geschal-

y . piirh _ R
st - ng%’I!I é’Be\Z/\émr:grg }g%‘ | " ﬁ'ﬁt,, "é‘.{

auf el ne

die D - sig (A ng des Sh

At ebserblibu Jobalon| €1 "%&E‘e* et 'Rno?dnﬂ e SR AR, dos Lot
Anor dnung & bid 'Dlampfingseldlént l157§91tﬁbb&he-das Lel t&dﬂ&l delLF ﬁwfaﬂ Bdhal-
(13) zum AGSKMeRicher Energie des! ReelROWEHALer Bl der Fuak@wmremm ‘amnm degN

ki net f schese Anfafigsgbshioflapackieagl s, wenn er In Didd&ﬂmbﬁ'a’éﬂdu&tiﬁmvmrt auf die
Tenper at urdaddireh gékennkbibmivg SpOSi t i on zur Qakkehrt,

Dr ycker koplesScystatgsmitibl (30; 82, 40,200:60; b1, 82| kenn"s.i Aftredsschaltedg nach Anspruch 4, daddtth
al € Schal teakhywfebtizmBewid@n, d8P Stakdjurdi@le 60, 61, gékennzelShnefidas | ebsechal t ung

nach Ans prAntsiabsspulefhiedt werhn deﬂjebel(ﬂ)riléiaﬁn-zum Bew ik diunkepimerdbliokungsschiakpngh(68) eine
gakonn~s| dsnagnositionzeigdehrt, wennglieJamesryture St | WerMH'"EE'HqEQWr((&‘ $5,i68) ymfatgie in
die Funkerﬁﬁﬁ?’é?‘iﬂﬂ%‘kiﬂ‘f@'&%ﬂmeﬁm 3 ne f8 Sﬁ'Ml’t(P'ﬁ?hsmﬂPﬂeh@Wm&

wenn di e Temparayrogreichs liegle Wﬁ’n"’ﬁ oden (6§P 9% In DEFﬁ'T‘%FF'P'i“‘"%ﬂ‘?“P'F?‘
des Druck ga‘gﬂgéy??aﬂ(ﬁ)’gfqﬂg‘g“’”tfeestzten‘“’éﬁ%” s D'“‘gk';’:;
d oi ch turb r

et oo (Al RR SRS 1 JELRRL 11 fréb;krﬁ‘@g Vs ﬁ%‘lﬁ- ey
auf den- g’g J:%a -,ﬁ&{}!'gﬁp taielhé anmebs_ 5| nd, “wobel  si ne°oder mehrere der

Dl oden ku

| Q%E e Tedmﬁﬁtﬁwa hﬁ@r% rach der vorh -
Antri ebss éé,.'éjﬁ‘g,q“ggg@ ° &?%}Wﬂ&jﬂ isi: ,e...aﬁd urch den Ansdcﬂidrl &.ﬁ‘BP :‘i&ﬁﬁéﬁﬁéra
des fest gepRladdeRdh ERBSWer Antébiepuie Zbusndaiet , . dal g temperaturfihlende Mittel (8) zum¥dhlen der

per at ur bermgs GBrmIthtE ! (32)00a e‘ﬁphaygadgw tuel si + 4¥6 DRckeNKOpRumIsRb €

VST SOr gUNQ4Dy,sfesssh Audgang(mitdem Sthaiiniitel @2)e Nit el nem 6. Antrieb schal tung nach
el nom der vydarded igolisbeteinbivdsdedssn EMgangs-ecbsspul e (5) verbunden Ist, sin nit
den Ansprfanmhlasseniwihundén igakeeimRekidhteet , darRevendiestibesen Ends der

Ant r i ebs e pigha}(D) ewdmpfatigen und der andglesortdesrper at urffhiende Mttel (8) zum F~hlen
der\_nes SehmFingengseeschiigen) verbrjotien jsh umeinganys dlat Cleult dggommaridapnur atcammeande d'une

Dr ucker kog¥agelmen Referenzigktnignalosharsnitsly (3)sgang ni Btegtinpreseion parppiple & jaiguiies) compre-
Vwrbunden ZPRE‘Pfa'\ﬂEH' -21 einer von dessen Ei ngang %a"“é{'ﬁ%‘m‘&‘ 'H"‘Vé’? rP(!?(HY' @i

um sin Reye t | ons, si gnal (D)”Z‘[l‘ gﬂ‘l‘ff

von des- nzel % grﬁp(u% R“\?g’:hbunden l%ﬁ;gxfahds, un émentfor%antm gjoﬁ;
de Com’ran(ga qzﬁﬁls% El %fﬁ&gna Vonpousserlelev e)versun yos) nlnltale,
Ref er enzt 3l gl il o tate o3 e TS s arber
ai gufll es,sﬁeﬁf’mp bt 1T D*ucker- - * Pénergie cinétique du levuerlorsqu’il rehourn

une bobi ngg E&gft 24 enumn bifs dile (8) POUBasbIRie, tersitéAbaln!ch bPil comprend
d" i npreasl egbbér%)zeapehmww%;serﬁaﬁ ImpBIR §C Nad t UNGurtidybn dodirdalt 146,32, 40, ﬁ%duﬁ ,63)
per un Cy|abﬂ.€6&n,(u1rﬁaen%uél (8) ardiroibbndihal @ DODI NGouFldinedbrek &XRARE I Buler ahs Ia bobine
45 C @réninbaissighalghbRified (54), d16 aigadrd-0S SOr t ( 1decopmbride (bisue le levier (6) revient & la po-
Ref eorenztnaﬂeinalv\ghahgsbmmhﬂdqu(bEﬁhdnus Si ner sitiop Gnitibcibrsqud 14 @vipmtufeSde 1w eate
une posi t iAafangspesitiombinen €t volbestirmtes Intepul Ssi gnadigipebsiaeh situb bor®d'yne blagdie tempé-
un ol onmentvalbeubweiseadsa impulsi(B) abzygeben, wéywor Ber st ratutes fiké®, dentgieonaiidest quesan fonglianon
el nem Di > di!d'RlBPefahrfdeqﬂ‘Pgekoﬂfq&led%u | evi er ndmenisune force decfainageest appliquée au
zei i mpul sfﬂﬂAaetme"Pmt“’EﬁﬂWEl“?gén ‘unen si ne 'evier®). position inkiale,
caractrish on ce qu'll conprend gegebene Zeit porl ode auf wersonden tmput-s- vvel

(© so un noyen_de.-circuit (30,32,40750, 60,6 1, 62

doen Hobel (8) anzutrel boen, und pour anener - Ie co mmﬂm dans
| a bobi ne Brsnsi npul ssi gnal gebsrm ttsl (54), die angeor@d- ¢

lorsque |i levier (6) revient a la po- netsind, w hrend

der Rf-i ckkehr dsHebel sHi ndl dliton Initials lorsque |la tenprature de la tate
Anf angsp05| tton e| nen sin vorbestl rmtes I nter- d' irnpression so situe

o Y o o o I T S o




2. Circuit de commands® sel dn | a rovendi caton 1, 6. Circuit de conmands
sol on I'unp quel conque deo caracterise en co quo is noyen de circuit
revendi cati ons prscedemtes, caractOEP84s2i8580 conprend uni€ircult de -

pui ssance do oQmuande gu' Il conprendo un noyon thornosensible (B) on

cour ant 2 Qi dorihbndelelof e elliodlih 1.0° M U €1E CiddiRlH coRlmafis én e duBBG ek T ©
de |a t 6t QafdkiBiEOsn hadaohweoydfede%mm 0 (5), revéhdidRSR préSUaBRIgs caractéiiss on €4)-
teur (32) doRprekt ul clreufidd pulsshneh E8&imhandde | @ DODRIYE cdivibrén@ THTRYEN tiREmdsRRIbROM) S
de soOFtie dndOirari dhtin B0)T61 laivfie BTl | © AU NMPYR UGBTI doTerthte dWilires-

' une@ ads IDEUbIAG Be cofimandel(S), isrogentommite P ur relen.Cevoir un signal doe donn6e
a lnpri mertet(rB)Z)raléﬁlat:tbemédﬂ@ddabemmadaornes d' entree atnt :connectee pour
re- cevoi rcommargiegetahe parteaietsodie (49) dewlan g. 6nprat eur de signaux do
cadencoememattie gl refiédfag oprmgoniB@iteur B2)dBnt cuit de conmande. se!on | a
revendi catliades bornepseptdesticnmest® poree quo |s noyen 6nnrateur de si- gnaux
de cadenceﬁ\fﬂ'fﬂ"ﬂ@mfdkfd"?"éﬂévp(' me(Pidaulieonidse d' un circuit génlrateur de
si gnaux |rﬁesw°meaﬁm&é*amgwa QUI'&1) propre A etre ms on fonctlon par
une | pul SBYPIAB sload aenesh it pression (A) pour fournir une
i mpul si on dfé?“‘é‘?&?\?‘dmmﬁ‘éf'?’dﬁﬁmﬁfdﬁ%ee pour comander is levier (), et un
noyen ggnt at e&erg'eﬁ ensah{;ﬂal Jgp‘%hi nnel s de freinage (54)3propro
af ourni r’, iﬂ g; R ﬁ_a t d' inpressign se situe 25 hors
de la pl agfef0ds e ,g;,hlrd s“ Mﬁ, so)eul m pul sbon (F) ayant un Intorvalle
pr 6ddbt r mogmwgga-uﬁla@u GreraRliUdsighalx Vi €r vers la position Initials. 4.
Crcuit dq,usgmma@,g(gmp.bﬁela@y@m@atlon 1, 30 caractbrlse en ce quo le
moyen de GbncSdaiphr AORPLISOHe\¢Rdefi¢em@htidim-de 2pui Ssance de conmmando en cour ant
coQtj nu ( @rBesiora(A) gduousrioune nipulsiomic) eydet | a bobi ne de commando (5), un noyen
conmut a- tudel bér(ofd flonhéd patir donimenddriieledart r ~ni t A de | a bobine de 36 commande,
| e noyen q@nwhunatdyer géisratetr dersignawx impubt r e dbbl oqu6/ bi oqu#. en reponse Aun
si gnal de stboneisade fréindgr(5i4) prepre {f0rir, igwauedi ode (83) nontes dans | sons I nverse
par rappora temgératuredgila tétecdimpressionise sltuge  @onmmnde on courant continu, et 40
un circui th°Fd'PéﬁﬂbﬂﬂPﬁemPéf§“‘ reg fxderiiAi™ entre Is.air- cuit de puissance de
commands @Hielen(7) ayaptup iiervalle nridélermivéner: nar | intornedialro de |a diode,. la
bo- bi ne d’é"%‘b’ﬁﬁ?ﬂ'ri’ﬂ&?""ﬁ‘@"d‘?%“ﬁﬂ@'i"% etant tells quo, en fonctionnonent, Is

potonti | e nduct ’ |t Hars- 6ti nnel os (62) east conmmande
on re- ﬁo ﬂsé 4 ce fﬂ'@“ﬂ%‘ﬁ'" tt *4" inprosslion. 5. Grcuit-do
commando s:§ T&ﬁé& jecaracterise en.ce quo le circuit
par e- 6t i nqag e PluralltO de diodes (64, 65, 66)

nmont ee da,glﬁ,b gd&g% r(g:;an ;;,rcomgort au.circuit de puisslance de
commande Qg g4 b.,l,edénesg)u pl usi eurs desdites dl odes etant
m ses en Q.,QHﬁ.,gndgl,g rﬂ-ﬁmg feit pfpRRPEratu- wre de la t~te d-npreseslon

se situe msd%qﬁ%lﬁhﬁﬂ@odﬁamemr@t ures fixee. 8*C L M S*
donnée & imprimer (D), une diode (63) montée
dans le sens inverse par rapport au cwcuit de
W puissance de commande en courant continu, et 40
B uni circult pare-étincelles (62) monté entre le cir-
cuitde puissance de commande en courant conti-
nu (60) et, par I mtermédialre de la diode, la bo-
bine de oommande, la dlsposltlon étant telle que
en fonctionnement, le potpntial de oonduchon du 45
clrcuit pare-étlncelles 62) est Qommandé en ré-
ponse a ia température de la tﬁte d’Impresslon

5. Circuit-de commande selon la ravendlcatlo‘n 4,

caractérisé en.ce que Ie circuit para-étmcelles. 50

- (62) comprend une pluralité de diodes {64, €5,
66) montées dans le sens direct par rappnrt au
cireuit de pulssance de- eommande ‘en courant
continu (60), I'une ou plusneurs desdites dlodes

- étantmises en court-cimult lorsque la températu- 86
re delatéte d‘lmpresslon se situe hors de la plage
de températures fixée. . .

* [ L. M s *



