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The data illustrated in Table 1 yere &ined usi n§24n ink| held at a

substanti akd y constant tenperatufje of &8 and 35 lbaving aJ viscosity of

approximately 10 Centi poi se. The‘smear—measuremnemnts were-opt ai ned usi ng the

snear eval uation nethod descri bed above. A degradation of print quality was

observed at a paper substrate tenperature of approximtely 49C. 40 45 50 55

5 EP 0 324 27Bedillistated inlTahla wesdribininedusing amini held atiasubsiantially gongiant teperpiure at983C and

char act er &ndhavinga visseathee! spprpximatsly 19 Gantingjsp.The smeareegsyqmenia werg oljtained psing the smear evaluation

illustrated i|methosigpssrioed abpresf degradation of print quality was observed at a paper substrate temperature of approximately
49°C.

40

50



5 I‘I)urab? lity (Cracking)/ Tenperature 10gpo324223B1

(Severe Cracking in* 9% Platen Dot Tenp Size 15 30[err]C 18.8

X [err] (6. O@nelitionship between the durability of tBelffinted character and the3&#eraGiRéf Bt printing substrate is

20.8 x [ crhpriljustrated)n Table 2: 26 38 36 40

23.2 x 10 [err] (6.77) 18 29 38 45

25.7 x [err] (7.12) TABLE P 23 12 50

26.6 x §10- e[rr] (7.24) 0 27 15 60

31.9 x [err] (7.93) 2 4 5 25

Pl aten Dot Durability (Ctaekirng) Lrempératire %) Tenp Si ze
_DpC\\,ertlflcate 30 30[err]C 18.8 x [err] (6.09ml)

84% 35 20.8 x 10[err] (6.40) 58 40

23.2 x “10[err] (6.77) (Severe 46racking in23%)7 x

10[err] (7.12) 38 50 26.6 x 10[err] (7.24)

52 60 Platenx DbE m (7.93) 27 40 The

nmeasur enents i | T@Nx at e§1iz@ Table 2 were nmade utili il n [ Hk gel d gt a

substantijsal | y constant tenperature of approxinmately

substantially c tant vi SCOSI t zapproxi nately 10 Centi p0| se.
cracki ng val uesggg ymjzhggc? @E?hg eval % ¥on neth A%ie@?h bed

above. As Tabl e3? i ndi cZP% ," ag RVED* er substr tenperatile 3 he
degree of severgCracki ' 9 _ge g 45 wupon~Ihe type 3p =1
used. Th#® great amourlt. "af Ssey¥epe2ct al g was obseryed in Dp
certificate pap@iyn, The Igd t:a ua§2o re cracki ng, Was observ d |§1
Hanmerm || paper. |t is“Beli év at ?h variation i the anoun

cracking may be related to a corresponding variation in paper por03|ty t he
Harisrmrm'y paper being the nost porous of the sanples used and the DpC
certificate paper being the | east porous. Table 2 also illustrates the

exi stence of a reI nshl tvveen substrate npeLa teSize.
(Reported dot 50 s? ?‘7 Hamerm || pap E éﬁ@tgggggﬂ% ?ﬁ %Zbl e 1,
there was an observabFe de ation in print qgll OF “substrate

t enper at & es abovewm—ﬁﬁ@ferﬂ-eﬁmm t he

substrate tenperat s diqn Ly 1o=9aRed et may be ntrol |l ed by
adj usting the terrpggtdure éfge(gtthxéloeﬁéﬁﬁ qgag%f;ﬂ?self Aggfehe time of

printing, the platgg and t i wl;{stlroa‘t%,zar(g yyyi cal Iy in gose physi cal
proximty, if not igg actualasli7 ectiodiwsi qal. 129ntact. Thugg due to heat

t ransf er ¥bet ween t hgp pl at e WP g§7.249 tem 55 pgrature of the

pl at en provi des an ggccur at €% ./9dixc 00! (t7h93t)errper ature28f the substrate
at the time and location of printing. For simlar reasons, the tenperature
of the substrate itself may in factbe controlled by controlling the
tenperatyre of the platen. This nay be acconplished by, for exanple,

i ncor por at ' ufeniofth filidtrdtbd e REHG fradd RIZRD lan ik held b WPeuBdidntifily WonStaft fentoBiRure of
pl aten, E :ﬁiﬂﬁds‘tﬂﬁ arsﬁ&ﬁﬁliﬁ dgd cB¥ity f %aﬂew ﬁ%ﬁtfp& ﬁﬂcrébkﬁg values were
agai nst t h&ie&mﬁamy(ner:raddng SRlubtién ﬁl&&hﬂﬁ&cnﬁ gbdwbiDstrate itself)
t enper at ure sanTbeQ iicates ata givaly paplrsshbdirate aperatire trediedree of severdj mﬂdm 1may aary depending
pl at en s& tupanthetypatdpaper usedo Thatgeated amountdPseler8@dckii@Basdbseaadiih OpC catificate maper. The least
t enper at ur canent otseverewrackingwasiobservedindjamsiemmil papas dtishelivgedghatthyis vardation in the amount of cracking
f eedback | omay.be|related tp ja corresponding variaiion in denstyparosibitthe Hammermill psper beingcthe most pasoug of the
“that a wi desappies yspdandtheDpe pestficatepagerbeingimieast®orovhy be used to control the

t enper at ur e OFW%GH%’P%Y‘%W"@P‘E%? rejgfignshin b G’Ps“PWFB °’PH@ gt gizp: (Reporigddot

al so beeff i at nlewyltpaequ | \ Y"'FhiTW Tothere ?WQ’@" S;ntg@htyforsubstrate
af fected by T é rﬁ |n he u SUb r a.t fﬁ:\ gr ad controll adjusimg the
tenperature, erJI §e Ltgn ﬁheﬁ}pge ,.4:§ Iose ical
tendency of, ,{ bt 'gts

will deckd ”ﬁera%ﬁe f o(naéseentaé‘z{fﬁ‘t%r uﬁ&ddﬁﬁd'nﬁtéd%faﬁw o shist thtnhﬂhhd“chaﬁon of

syst em of ﬂtu@ IFoSsfihr réaadfﬁ  elteRiperaturd Of theRd Pt étstlinRy i tactbB Sonfran vy Eoih&ﬂmb fhetemperature
controlle d oithe pliaten. TiEmdy B georfiiishadtiyy forékaple cdrpordiitrart dlectifaPiesidtanc@sl@herit into the structure
200[ er r] C (ofthe plater priby divectinga regujated fic of thérialiyoaniclled diagaint the pledlenifer tirdctly@gairist tee shisstrate
mel t 1 nk, vitself).A temperature sensing element may also be positioned in or adjacent to the platen so that changes in platen



Is typically in the range of 70 to 150[ cepdB24 F¥Bi1substrate tenperature is
preferably controlledto lie within the range of 10 approximately 15[ err]C

t 0 appr oxi matastifor siiisfrate teinperatire nay\teimouitotest arfdadjustesi aotordingly by méans ¢ a fsedbackioop. It will therefore
det er m ned t rhetrecognizect bythose skilled intthedss thef a witlevayiety eftmsthodsrand o WNMMM}' the
t he vel ocity tempeigiureqf thejgubsirate, eitherdirpally Pfél'mng thg pisten- é'd‘aﬁ #sohgen jngd dhathe taptjlity of the
i s illustrat cintphimageanay be affegiagtbythestermperaiyse "g dnaenasslias fhetempealyrecf the substrate is
Pl at en 20 5 increased, there is an increased tendencyofthe inkto ?fﬂ ﬁfprpdpq tgﬁlty[%{he prigit image will decline as

(Severe Cr acK Ebﬁtfﬁteé PRpiuplsincreased. ) ¢ oy

C D Vol t pri tem of PP rwe(;tlgp t“%e te reofthe substrate-is g%m)l range of
62%1,_, 67%app fggﬁ @ ?s C\q S fRP roxumﬂtel ethemel:’Sng pomt%ftfw(y nk which
Sj cally in ge of 70 Blfbft'sate term? eferably controlled fg]l? nlthe range of
20% 0 imately oapprom 1;[% v
18% 29% 0 Yo T mpr ovenent s
: = Accept ance - Size C = Cranes’ = DpC (5.98m |
= 18.1 X 10[ @ hdsloeer dcirhihddt e aracteristics of the printed image may be affected by the velocity at which the
~( 6.00m | 15~ liqlijeids apglied idthesibdirate Ghié EMubtrated AJable 3¢ 10- m ) 45 In the

preferred enbodi nent of the present invention, the velocity at which the
ink strikes the substrate is related to thepgdgiyesvol tage of the ink jet
~printing nechanism As the drive voltage is I ncreased, the velocity at
“which the ink strikes the BusabilisyalsprpvemeatewithiBeatedcPlatenc 3

- provides t#e relevant data in ternsagfi Bbh¥foYPblaBse §8sHer than in terns

- of velocities. The first two lines of Table 3 illustrate that varying the

- ink's velocity and volunme or drive voltage allows ink dots of 50

. approxi mately equal size to be printed on subgbevees @fagk{ﬁgrgﬁt%

; teﬁperatur% At a Dedper at ur platesdO[ poe] C, anai nk dpt havgng a glze of 18.1
- x [err] (5.98m 1) Wejltagepri Temp utiBizeng a drive voltage of 25 volts. If

. the platen tenperature is increased by ten degrees to 40[err]C, the paper

. substrate will beconme warnmer and the hot nmelt ink wll consequently spread
- nore easily on the2papedtsubS0PEt e. $h8Bmidre3dto n6R%t ai 67¢he B3%e dot
size at this el evaddvediger 400€e, t ReOlmile 208t ag32%ny R@tdecd®dsed to 21
volts. 55 As f @5t NeAts| | 48PFat ed6i A7mAD| 183 t h29%han3d®%in @REve
voltage (ink velocity and vol une) and substrate tenperature al so has an

ef fect upon the peF@EﬁPH@@eanﬁevere cracki ng4bBser48¥ i n70he p36Ht ed
substrate. In general, a reductlon I n dr|ve vol tage at a corresponding

hi gher sub®rate tgﬁﬁératureAnﬁ Hapggrmild an i nprovement in the percentage
of severe cracking of anymhepe“béFﬁEBﬁaﬁﬁﬁrox22§L§i$_35@6and 70% The

degree of inprovenent depend pea’ type 324 223984 paper
substrate used, with the |eaSt dégpgi gf eé‘ﬁﬂlt gnb ¥pi@r\Rd) for DpC
certificatg paper, the paper hav 5 §t

80 Slt Jhe 6£9t2
third lines of Table 3 illustrate the effec % %g _g g? dg 2?

vol tage on a paper substrate at a tenperatu g fm [er (?aﬁd % %o err]C

As shown, the sanme drive voltage of 25 volts used in conjunction with a
subs¢¥rate 5 tenperature of 40C produces a dot size of 23.2 x [err]

(6.77m | ), 40r alntuegprefdy@dembofliment bf tiepresentinreptioh divecyelocity atavhich theiniciatrikesstherspbsirate is related to
observed at athedivevoitage of thednigiet printingmiechahisrg (s the difve volthge idopreabadethe véloeity iwhish the ink strikes
experi ment al |tyewh%tealﬁmmfears@a@ere@re Wﬁw@%hﬁﬁwdﬂﬁ@%@dﬁvﬁW@ﬁPWﬂ interms

vol t age changd¥elciies. dot_size b roxi mat el er 0 2m

20.3 % 1001 Tty of ey Ogteﬂmmn Zv@mtemv o pigiy oo
i nvention FPa;Apfl’ HIOE 'xv . ;%Y W‘F ) :Z‘::g
10 i mat el yl GRS eh degre , the! r Sul st wil ezé n§ lij g { inkwil gon H;ES‘ more
oo benoy Ny Qreﬁ%g HHE ara erl s |cs o p?r "age

Absor bency a

i mage may g s 0" s A he BRI drf\’rg vJItQ& (RicPeikiydhé sulﬁﬁaté Qﬁperature
vol ume of t heaidolhis &h etk Gon ithér&dtaédd?Q&:&rb Eradidii odsBrredii thé].snn{aeaﬂstra Nin Gerfrf; k redifction in
i Ilustrated bativévoRegs & aBoresponding higher substrate temperature may result in an improvement in the percentage of severe

cracking of anywhere between approximately 35% and 70%. The degree of improvement depends upon the type of



In Fi gu're 5, the term"STD' stands forEpoMCmchar acters. The term "EMPH'

stands for enphasi zed characters, i.e., a wire print with not necessarily
any additi qaper sUbai'ateﬂﬂectmmeThetdbgueru inPSvenmttieiogsobbenved fovRpCGxertificate paner. thepargr having
I . e., a sedwiaovestpgmwsityof i nk 20 The bottom portion of the first three

vertical bar sThelfistiafdrtiaitidings ot Taple 8 diostmtadie efféct ofaning e sameckivaugitag oep Daper yibetrate ata
one pass priemyeratugn of F9P6 angha@0°Cpher shpwnn the Bane rsivevoltsge ok25ivells 41sed|in ¢oapnclignawith g substrate
severe c#§ adkmpegturdaf ¢07C produsbescdotaig of@3er 18 SaeE I, r?&‘!!@%?o"?‘ A& '392{qne midacger th S" the

made, depodiotsizaghsarvesat asvlistiatgjempergture pi3°G, bﬁeﬂéet%ﬂ“i'@a%’%e Rildew
The-Lj nepl nmetﬂégﬁgv“ "l‘ @ﬁ?’ﬁ%ﬂ&%ﬂ@ﬂ@\ﬁﬂﬁ%@pﬁ?ﬂw&? J 1%""‘%%5 {rﬂg tane

shey the md&rM Qra test

oot o -qw i P o i i
head is f"hi%e?eﬁe eﬁeé?s FP’ '6%'" 'ad’s sse over t
substrate hat a second Iayer of I nk, produci ng t he |dent|cal

printed i MBgBayaleAns Gsidt Mfurt? t Op Of the previously applied first
ink layer. T g Ty, | ch applications, twice the volune of ink is
bei ng appl i edhdthbrideriSiedst tne prirfiad inigh My diso affedied yRtwabsbbency of tind sulbsirate g well s theomldme
the first |a@inkaioplitditecdiur thelfk jétrirt Read SThis tictisitiuatrarddby Fibae® penetrated t he
substrate and Snikigirés)thi ot JSTD Bstands e etatdardichezacters. The terh ZEMPH" sRindsfor erbasizedcharapters,
| ayer of haite., awkdprintmiithvact hecéssarily ahy adiitionalinis omiop. fPee term;” Q8" istandsiionpugrsirif@printing 4 6. s:seeond
itself. Typayedfie, there will not be enough heat capacitance 30 of th
second appl i cahe hetionpporkien of thetirst threpvertionl basg j "éﬁh 38‘1 Pipge o ‘E’°EFE ‘Fdat"ﬁ’eme
first | ayerpassprinting mqep@emvam F’“’%bF " "asm"d
deposi t ed Wf’ﬁ@"'@ﬂﬂ’&d‘@d%fjw

tel

AL i %ﬁh line i tlh% ?]ar

mi
in the dural B' ? m |s @%&mﬁn . gg urned fo
The, J-ast t i ,thq‘ig gya .qke ﬁgﬂ idabP ritted
cracki ng ob Wygfscgnseq ﬁr&lﬁbﬁégtwuce the
itverydiffi | i p,,g;p.ﬁ es ﬁm{il nﬁt&\@ﬂ thef @6t fopiniCappliéd
noti ceabl e a\:&&néﬂta& Sstﬂ)HFaihthhé éub&farﬁillyFehﬁleﬂfolth’é'fsolld%hﬁbsmswﬁdsw&iﬁ fayer

the vol ume St otH%ﬁ‘nkvﬁﬁ‘ha?éliﬁlb 1R pénBiratidhant St ubsirats Bself. Fypicaly tiamihotbs enohgihedt bapacitance
absor bengy gfthelse@nddarpivation btit et ink tb caustesny sigrifieaht méltng obihe fivsttayerofinio Thet second layer will
substrat e naprefod prbdnitatelytbe dyposited anta thé surfade of thecfired fagar, witna tesulting degraidation i thehuelility of
of the subsprinsinede sithifiissaeons fapen bthotysalt inkbur st st rengt h, i nternal sizing and

external sizi ITye leét toverticalibass in Flowe 5 fusivate the percentageof seuetereragiingobserved With Rager whigiuhas
absor bency wsylewnorosi, theretoremakingit verg ificul for the Hot raattingcip be absered i %PQ’% ::‘?5?”’? [ goticeable
substrat & digedatippinghe dt"ﬂ@' V'BB'F“E e volyine gf thadnksopfiey g dne; '@E‘f’?ﬁ@d or

32| ?Epr ?Egl gg@lt %F% "'f"f] asur ed ngnc%lgag}gwgg‘?s
anong subst Eft b 3t®§§ tF s' ' ema 'zm maybe

Sheffield,u rﬁeasM\Qot mB EﬁlfdﬁfdrSﬁﬁheld units, the

substrat €5 DiLitbs L&eatf.e.% aﬁ.zs.ty it DTGl PSrodity ofiywhere
anywhere fr 959, é’dﬁf&l%lw ﬁ‘J;{é'd niditel)y S08'SHeRielll Gnits) MK Stetbried bubktates béing selected from
Sheffiel d URnérysutiirates exhibiif nﬁrhare frbrh@pfoﬁﬁ’tﬁt‘alyidﬂhemdﬂ UAIER6 appokiniitely 150 Shdffiald

vol upe of thmsi Nk that is eJ ected as a discrete droplet fromthe print head
to the subst r ats@isddmerein) thatemr "k ailimef refersdothenylume of tie iRk that is2jectedidsa disgreta displetfirom the
t he ink dr opiintheatiothdsbstratet(asollubtamtbd g exampler ib IFigi 2).gThe Malunjerek the jnis diopletimay beepnirqiied by

drive vol tagmﬁdhngﬂ@nbmmiyemﬂ\@bveveﬂaawpp@"bmawnfﬂ  gtia givenyispasity. theolupg pfhpdnk
of the ink dropgimay bevnsreased by inereesing thg A "‘P“ﬂgﬁf @t&@ﬁw vﬂtfeﬂ'var Wﬁa%t’? ‘éP{:}iﬂe adecrease in
Al t er nat i velthp viseosity pillyesyibin %Bﬂ%&ﬁt‘hed?' ecr eas

vi scosi t YO wi I'“j“%%’ﬁﬂe '"i"?'i“‘ "'T‘H’{;E 'E :g@;ﬂ imately
In the presd ﬁf°9 'S’Ff"a"? %g"'t 'j’rgﬁrfeg ?r?p f)lr"?gr‘{' in i tely
a vol urrevmtl’r??wot ?Fﬁg’i“ﬂ?t % erXI ﬁatel y 1 x[err] to approxi rratel y 500 X
[err], with preferred i nk droplet volunmes falling within the range of

approxi ely 50 x [err]to approximately 200 x 10-9 cnB. 55 8 EP 0 324
223 Bl Ink Tenperature (Viscosity) It has been found that the

characteristic of the printed i mage nay be affected by the tenperature of
the ink applied to the substrate This fact is denonstrated by Table S. 5
TABLE 5 HEAD TEMPERATURE | nk Tenperature |Ink Viscosity Smear Measurenent

10 90[err]C 10.0 cP 0. 30
110[err] C 6.5 cP 0.26 120[err]C 5.5 cP

0.22 15 130[err]C : 4.5 cP 0.19
As Table 5 illustrates, there is an inversegelationship between the

tenperature of the ink and the ink viscosity. In general, the |og of the
viscosity is proportional to one over the tenperature In addition, as the
tenperature of the ink is



20 increased, the degree of snearing gepr0dd4 223Bcr eases. The neasurenents
set out in Table 5 were conducted for a paper substrate which was

mai nt ai ned atlnk Temperatwrefiscesityir e (21 C) during the printing process, and for

a drive voltage which was held constant for all print runs. The print head
tenperature or i haspeenciound thatdife chanasteristik ofimprilted imageimayibe affedtetiby the teepérétare pirthe ink applied
penetration vk substratenihiscfact s demansteated by Taple egr adat i on. Therefore, print head

tenperatur® or inktenperature can be vari edT |low a given tactility or
25 durability for a given pg rther the
effect of conbined drive vol tlage vari atHEARJEMAERAURBE t enper at Yre vari ati ons

on'RLi nt durability using pafdaak wire ] Ghk wgs,ﬂeayﬂgdsme,@ porosities
TABLE 6 30 DJPAD' =T ’AR' AH At ",%'3‘6! NS—HEAD
TEMPERATURES ATA 15. 3 x 10[ er|r] 5‘1? 9 119@[4'%] (5.5 ™=""5.6) L DOr Sl ZE
Sanpl e SEVERE (RACKITNG (94 StedeRard 0.%nphasiized + OS 35
1. 100C, 15.6 x 10[err] (5.59 m lipgedi SCPSi tgscpl. R CP ot siz¢ a. DpC
Certificate 59 . 83 _Db.| Accept ance Bpnd

37 15 54 40 130°C 45°F thmer rﬂ‘g Xer pcopy

37 87 d. Cranes' Crest 49 79
2. 110C, 15.9 x [err] (5.61 ml) \ﬂscosity 9.0 cP dot size a. DpC

Certificate As Table 5 illustrdites, there is an inverse relationstiptoetigerithe témpeargiire of dhe imBand the ink viscosity. In
31 general, the lagf the vigegsitiis prepariionatio-ape gapyll_he temperatureg In addition, as the temperature of thegnk is
d. Cranes' 20Cripcrqased, the degree of smearing generally decreases. The measygements set out in Table 5 were conducted for a

3. 120C, 15. 4apersiosiate ‘Th' syas;painigin aW%@@PW’?(ZUCH“"“QBQ priating gro@ss Mr a drive voltage

which held col t for all print runs.
%r t Ificate The pnntélgr:? %qr Fﬁ"P el;gg l‘ﬂplymay be eg'l%g 1n%|%gs% the nQ( penetration with ited
55 \CL/ Cra n afio re, Et h emperature or ink temper. <§n be vaﬁg t%allgaéagl\fg ity or

B1 Table 6 dem) ' 6%1%“,? .ﬁ?ﬁesh&{a&fu# eﬁ&i

ink into the Kaddlsduﬂéil-atas
constant ink dropl et vo umre (i.e

dropl et size for the neas-
I n a rangesdet ween 15.3
tenperature of the ink i

ﬁa"é‘m%&dla ﬁargfd&i?%ﬂg %de%ﬁilpgiatlu{?gﬁnaﬂons on

., a decreased drive voltage). The ink
urerrents illustréBeElBin Table 6 was nmi nt ai ned

RDUFRABILITY YRRIATION AT VARY RGHEAD TEMPERRFURESETA 153 | The
[ the px REapRL 15.9% Riténeqs)s T8y MildoT sieel hi n the range

a)

-

of approximately 10C to
tenperature falling with
C. This corresponds to a
cent i poi se®t o appr oxi mat
vi scosities between apprp
centipoise. Ink Jet Head|?
the printed i rage may al
substrate gnd the ink jef
TABLE 7 15

Above Paper 0.56mq0. 022
13.7 x 10[err] (5.2
15.9-x [err] (5.6)
5. 59(0. 220%
(3.9)(dl) 66 25
~(3.7)(dl) 61

8.94 x

50

2000 o

I\I Ilul.\zl_y \J

e range of

S

SV E ORI

70lerrICto

ed i nk
50[err]

jettable visco

5i ty Standarchg fr

) Emahmsizedh+ Ofal

ely ‘1

°’| Mod’@ 1369%‘&91 (SQSmW'VFs&s@nﬁ’ESﬁ ¢

ol o A e

I T Chotbidl g€

it Al g

Df

3B o
tho A¢geptanté Band e d
c. Rérhridrmild RétSbopy

Di st an

9 fepsscres. 3 x

T |JU ~ o A\ | Ul'J'J
st ance5§£0 The

py the @ stance
nis facgzis ill
Ce Dot
err] (8onil)

UI\I o _y L
char a??erl st
bet wd&n t he
ISt r atggd by

Si ze

26 0789(0.0

cs of

Tabl e 7:
%

22190°2(15.9 x 1079m2 (5.61 mil) Viscosity 9.0 cP

| 52(@ sig650)

35)

4Pa. B

. BpO Gértificate’V)
b Rlcbpharcaménl ( 9 |
¢. Hammermill Xerocopy
d. Cranes’ Crest

TZ247Z X [ ef

46 1%7

19. 05(0°%750)
30

70( 0. 500

J)(4-58)(g|)
6. 44 x te
70

51

7L x [err]

(1]

8. 120°C, 15.4 x 1079m2 (5.51 mil) Viscosity 7.0 cP

dot size

a. DpC Certificate

b. Acceptance Bond

¢. Hammermill Xerocopy
d. Cranes’ Crest

52
18
11
22

65
64
52
69




76.20( 3. 000) EP 0 3241403°81d! = detached |iganent 30

It can be seen fromthe data in Table 7 that the size of the dot decreases
as t he di st antablebdémanatratet the bensiit st incedasingtinchehdwration ikthe inkintgthe substiatedyl using a hotter ink but
i ncreased. mdingaininglaeelaiviyonstantink deoplat volamel (i.e.t sdecreased driye witdge). Thetiakurapletsikerfor the meas-
(0. 100 i nchesnents illusiratedhin Tablele wae maiptainediin draagd between 15.8 k 107 PrZand 5.9 X 1039n2)S.5 and 5.6mil).
conpl et el y deTrmddnperafuremfthd ihkcn hepreseptinveriondnay fall withindive rénge of@pprdximatylytidr€ to approximately
substrate. V&G, vith agreiéired ipltteraperiureipling withinthe rhgp ofpprRximat¢iB70P G 8- This camesnndsiiea
substrat e detgble ecosity kanpiag from apRtoximately 1 cerfiigoise dn apniokimatpiy, RO erntinois yith a piefeerrgnge of
t he~gubst r MseosHipRbeaeNaPAIEXimAtely-§ Gerfipoisrand Arproximalely @0 Genidles, | | ustr at es t hat

t hey degree of pen tr t|on of the hot nelt ink into the paper substrate may
al so be af fipiuetHpa Seaftce between the substrate and the ink jet

print he¥d. al Amgunt
t he substr tﬁtﬂbﬁ (;%éz" ‘?7!' 'mage d(/""sgt’%agﬁjé'%dr %ggﬁg@;p ?{99 3*13@?‘*"1% ;heﬁ%ga
I ncr eased I NCr easli ng stance bet ween the substrate and the

i nkj et pri nt head. Thus, the tactl lity ofmstefinal print maybe controlled

by adj usjsi ng the rel ativ Dilace ' TCE DE[PESHe L ITE TTIK %AbH\Fe'F’dber'ead and the
paper. The print head and : on may be
separated by a distance ¢P-Semm@PrR2ineh) { 1A QMBS P pr ox?at el y 0. 025mm
(0.001 inches) to appr oxil oes(@b3s) 25.4mn:{7ﬂxiormh15.2)vm h az2grefenred distance

of separation falling wt rangey maf el y, 0. 64mp (0. 025

I nches) #0 approximtely gkgﬂémf 0. 159 |ncﬁpﬂ§z%215 herrf‘gl Dififusivity It
has further been determ nd80-H% the ¢HRARCTBF&IEL$ of 5%t he printed i mage
may be affected by the tte.sqmtzoﬂl f f usisedy100mzdBydippt ned t ink. The ink
thermal diffusivity may Re, ed by fo ¥ equgd i on: |t her nal
con;ux'cti;/sity specific hec dse Sity | hzﬁrgagm @@&(9.9 f the thernal
diffusivity determ nes tté995é&7(§°)at whi &8¢ 105883 M h nofluni f olm t enper ature
approaches equilibrium \\#Giu(sane)pectt - he hot nelt |i nkaowt he |pr esent
invention, this figure ig tre—Trate—atwmcir 55 —freat{is | ost from
_the ink and the ratge at \/ﬁl 'ﬂneﬁ %{’llldg“?lmfi'nn will take nlace . dn the
substratg. This, in turn, is related to the degree of both penetration into
the substrate and spread al ong the surface of the substrate. The hot nelt

i nk of the pr tcanibeséenframhe data imeble b thaisie size tfitheglotideaens @sias the distarics bdiesen the substrate and
t her mal di fthejskjetiptint headisrincreasedcWhen thgsutsirateip plraclistanaetobgreated tham25qmen (P 7100nphes) from the
appr oxi mat dhisjet@rind bed giiedmislipament{tail) jscompistel-detached frem the mgin print ron Rrior tefeaching the gubstrate.
EP 0 3243%22A agistanggof %Wm?fﬂk“@“"t ® @c'pﬁ)é’ﬁlﬂﬁ?" ﬂ*wé&iretp 8¢ the inkjetprint Reah theihet mekt ik ao

of appr oxi rtensenr?ﬂcmsdm ’%‘ 0 Q(l)(OG! er t has ééosbgaﬁm
nd
l'?gal céo

been deter il X
et ﬁ% tﬁt e T o
char act el Wt etatftr &&sf. mts Aoy ieting
and/ or th et‘é‘}f racterlstlcs ma

al so be af f eCigpr Medaaﬁw&ﬂtstrasoft%sreséaﬁh&ms ybase'pt.a@@oyraamhdaefaﬁiwhbtaﬁom between
substrate. ghpximdtélpea2EminiR/E inbHes) td dppradimdlély dslafv (Pinchy, din bretiRBdiféricBbrisEaratich fdifg
be ‘per f or maglthia thevaby of agprédiately DBHER (02026 inttiRE)as app@Kiyiatelg3.81mn (0.050 Tachés)|
conditioms. For exanple, the printing systemof the present invention may
be utili zedhemakDiffusiityabl e bar code printer. Such a printer would be

noveabl e to a position adjacent a conveyor belt, so that the printer could
print a 10 b#hasfustier bpenidetermined thetdhie chﬂactﬁﬂﬁyﬁwmnﬂtﬂyd impge sy beafiggtedby fhe thermal diffusivity
packagi n n%i"et"?faleﬁ'"bém!'N@W'éﬁt‘%‘“ﬂ&ggﬁﬂ?ﬂWF“@M"@”‘W@BW@W zed that the

size, sh#pe, structure and oth ﬁ\a/%clgl tRdrindl bdndibRily Of such packagi ng
materials may change frequentl |“spedific hengidensigl t hat the operatl ng

ﬁg;" Lg“lmé‘gt (rl?ﬁéﬁ;e £éﬁ{ﬂ;%ﬁ %‘iﬁeﬂnalﬁ’d’ﬂgw&i‘ﬁag ﬁ&%ia&fatml Ex{; s¥e| Jﬁ%e

provi de g byabs 8 Fonhé ik ik 18R which sSIRIR eetbﬁtﬂeeaosme mmrmtrenam tothe
substrate ngys bidbih pehetrabBi hto@fés&iﬁ?df&ﬂn@ﬁ:r&ﬂ% mmmawm&wm&s so that bar
code | abel s Ofmdtidt méink ofitia predert ivBrilionlshay bd déigting floiamBit)inke Ravith & el diffdiivity WRhiPdhe
t he pr esent rangs\oRapprloamatelyi0.00280ni2603 11 iafdapPioxifnitély 6100056sMekec 0. The prefeged MR rdI Bty of the
may be controlled so that bar code | abels of optinmumprint quality and
durability may be obtained despite changes in the nature of the substrate

or the printing environnent. In one enbodi nent of the present invention,

the printing system may include one or nore custoner adjustable dials
capable of controlling one or nore of the aove-identified paraneters,

I ncluding ink tenperature, substrate tenperature, 20 drive voltage, and
substrate to ink jet print head di stance. These dials would enable a print
system user to continuously varyone ofthe print characteristics, such as
|nkpenetrat|on frontconpletepenetration upto conpl ete | ackof penetration

.=




I n anot her enbodi nent of the invention, gpesgA22sBInter (i.e., a bar code
printer) that can accept and print high quality, high density print inmages

on a nul tit udset rodit ihkabfcthes prasedt iotehtion lies withinr the esgeTef\apbroximately,0.003 BomPSece! gad j approsimately
woul d print &.00e8em2s@b!. bar code, thenautomatically read it. If-this

r eadi ngdet er nmi nielss hlad beemgatarmined tieey the chmraotelisticspthé printed inagé maybe atfacted by-aytiasewetling char-
adj ust ment s tacteristics. Thesurfacewyiing shamotsristicrpayrbeatiesied by vanying thepaurface tepgion of ghe iniagd/or the
head- t o- paf e rtenieraturerpt the il @P'&%Wad@%ﬁ"?s npay alsq kecatfecied bb@ﬁ(‘ﬁ'f@%‘h&éﬁ'@ﬂt %H*F"é fension
Clainms 30 1. ofthe@bsidte of | ettl hot nelt |nkfroman|nk et r|nt ha

bstr at thEegm 'E‘B"' qylaralys when p 'EPé 51 bang H%mﬂg 'V'"ﬂ
C ZJija\r/?nS X P E‘?’%T v‘?“? B y\e bar

the I nk (24) ﬂ:i J:: g%s% mzedthat
tly. It is al
y;%y tis also
fofd

r
(26) to a sellgwz
posi ti oni ng t tt

- roﬁl'?l rﬁ'(f be identical
(26) between fOF8 highly 'dbdi Ebvn&@@bé? 'bbd%tpmlﬁmlc @f adjusting to
ej ection of gh@iﬁbén@ﬂ)naﬁﬁaléhswaldéﬁﬁshﬁin ErifRg BnvidonBitts; §thdd B coeie arf6tm@Qality and

Met ers per15S QGRbiHy ma/bd pAMEL By Weg of théprésért invénticnYa tdningtioh b thé aAEbdd ﬂ'imfgbaiaheters may be
substrat e, olsmioned8§thatbar codeliabbl2el optiiiin@lint buntty Sreleiorabiliy rhaytie ahtdired tidspiteshdngésiathenature
(26); varyi N@f thé substatstor thagrintfg ettrenmienk t enper at ure, substrate tenperature,

print head to sknlossembbdimant of the presentinventiom the prininasystem maylingiude ope ¢ranotegusiomer aglustable dials
result of t heapsbleefcontilingoneqs mowe@f the above-identifiedpgrameters; inslugingjpk tereratupeg substiateiqmpprature,
pri nt headt cifiervaitags andsybsirate todnk jet pri} headdigiansg: fhese @WH epghie@ PR system S%P cprpiguously
substrate (2 H?’Y pre @MWP%EFW'“E&/WF"FW% ¥R compiptenenpirafion up o cqrpplete lack of penetration

cubstrate (24P -@gﬁqtheh Gipdia e e o b

to the nonit '
is Heldiv Bﬂi |q lity, then automatic

"‘3”@&
selgeted tg ge " m 33?? ab % ;
an%é e heafidmbdtaturb, gﬂr & eititdn 18 Be fadte until
d, L§ase t e sprea of t

conpri si ng t%lu
and the substy e dot upon the substrate
(26). 3. A nethod as |n cIa|m1 or. claim 2 wherein the predeterm ned

thermal diffugamsty is between 0.0022 [err] and 0.00056[err]. 50 4. A

nmet hod as sn any of clains 1-3 wherein the ink tenperature is between

70[ err] C and 1158[methed & jetting hohpraiinia transarf ol jetj peifttheatijo h edbstrate, the subkirateX25) hiingra peedefined
ink jet print hamsorbénoy andthelinki34phaging Qﬁ)cqeﬂrteumemmﬂuslw ehiciPgthddingiudeg: a

predefi ned absor bengivngshednk{24ka elepteq rwme@om@amma@mmmate@s)toaselecwd
di ffusivity, whiemherat mtmlwawmsvemm@mﬂws heaqst Mye substrate
pip @of in| 4)FWeloc|tybetween

(24 | &ct d(aﬁ)éﬁve?@t"% '@mﬂ'&zﬁééﬁ‘ 'PQ QP'

ﬁeag . ﬁgSES e ?W@egggwwaqaé‘d Byet ég rint Bpadiua! fhe substrate,
15 C and t ab

Se|[:(ry[ Ld glnst g_gc_eaf t?eé% I é rfl;ur?tiggtilkI:"Lubg%?eqzl‘sg‘lceaand|nk
for cont rolol | ng l?(f‘.ie %smstél@ )I %ﬁu&&ﬂld iﬁrthat%eatmgofme

vel ocity bet weep né p&ﬁ&r@ﬁﬁr@éﬁﬁdﬁ@%ﬂ ajlisfihg the heating of the

acterized in thgfpetate (26 fntr SJns&tQﬂiE%ﬁﬁﬁ\gre%ulﬁ%i&ﬁmaﬁﬁmﬂi’e@wsﬁﬁh(Hﬁﬁfthé%ﬁﬁﬁaitéﬂﬁe&mre
means for varying at |east one of the ink tenperature, substrate tem EP

0 324 223 Bl $10thevhétfiod incusrding totciaitn 1) fusther cbmprisingzthd steprof:l cordrallingi the tistante hetweemibe prinf head
appr oxi nat & y OartiQfie05uisstratp (28)to inerpase tne spreadef the dobupoh the substrate28)] so been
determ ned that the characteristics of the printed i mage may be affected b
surface wettiagAoiethed asinelaim i ot dlaing 2 witdein the predgtermingd the “&HWMQ"B%GW
be affected by 0800pferFseche surface tension of the ink and/or the 5

tenperature of the ink Surface wetting characteristics e affected
by control fr ﬁﬂ??m%?ﬁ'??’ﬁaﬁda'"?drafvﬁ'@'@% |‘?5'?‘?°'B‘f’ °t'srP8""§ﬂbrT7§ty9 igo e’he present

i/g\rlsmllgorslult)z t $ f g%aer:rtus r leﬁir NGt lm'él?mk Mo e rﬁk r| % Ebﬂ rﬁ?dsu%ate 26 havmg a

er
the printing sy temn ns .e.szigl‘é n&@? eJ@MpJ?ﬁxré‘E hﬁ?:z@m@%éa ﬁ1eatmg
bar code pgd Nt efpe g 6)is & e%{edmyé rB ot BEINE FRE &dtn&aﬁo@wmaﬁsﬁ FioBdAR the print
conveyor belt, fgudlaha@beldcla® citéricH irsh the ubsFhta Betwabn 6025 m &35 8 AFIEmbdhb fF corfloling B8 print
of a plurali ty BbaditetBd ejodtiordst iR link EAT &t 2 Géldtily iEhiean 2 Mbters Pét sécOR dill BEhéters Per Patsiwl, char-
by. It is recogaterélihthattfirhér comptiess: Shape, structure and ot her physi cal
attributes of such peysiemdo providemser ppessitablenmpgnsdor aargng 4t fees) onadf thg ink kempprgtu| stibstrate tem-
recogni zed that the operating environnent (i.e., tenperature, humdity,
etc.) of the bar code printer may not be identical for each conveyor belt.
It is therefore highly desirable to provide a bar code printer which is
capabl e of adjusting to changing substrate nefterials as well as changi ng
operating environnents, so that bar code | abels of uniformaquality and 15
durability may be printed. By use of the present invention, a conbination
of the bar code printing paraneters may be controlled so that bar code
: I abel s of opt| nmum pr| nt qual [ ty and durab| I | ty may be obt a| ned despl te
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20 drive,voltage, and substrate to ink jet print head di Stalmﬂlummwum"l“l
dial's woul d enable a print system user tOpp@Rb4sbd@isly vary

print characteristi.cs. such as ink penetration, from conplete penetration

up to conpl ete hoharit bk ofbepresest invemtion, feswiithini tive traingé bfl dpproxjmatelynd.Qomdatnksed™1 and approximately

enmbodi ment of tH@OsH¥asHti on, a code printer (i.e., a bar code printer) that
can accept and rf‘hﬂsaﬁf’ﬂ'ﬁ" 'qutﬂ‘a“hﬁ ajpractitistics of the printerh imageTesy e affecteddoy sauthdeiwettitirshar-
of |abels ang oq?é?"’ss @&T% % 86y lpcsifecteqt e vaning the sprfaogotensign o theniok andior the
text 25 bar code Birt gharagtpristics "‘qyﬁ's??ﬁagw%@tﬁﬁ(j"'@éﬂeewmah@sﬂ% tension
thatthe print im adu nt

the head temera&lﬂ%gi.b&%mp& mﬂ?%@kﬂb I'Il’;ﬂ ter?or;nmtedor(i':va ﬁ ervarymg
di st ance woul d doge PAKIESUCRE printef Wbald bERGVEIBE Ewngaisen r

met hod of j et i bagcolieitberonledch biialsiudambdibarés of dﬂﬁrgaatag.rwmaﬁhanmm nﬁt@na&p&dd ﬁi& mzed that

t he substrate (tzﬁslzem:memgucqumewbérphyachlalﬂlamsbeanmpammhgtnhmnawﬂ(ay(cﬂaﬁ&e frequentyOt ifalso
pr edef i ned ther'ﬂmmﬂ#ﬁﬂmmi enwnmmmtemmtummmsc)oghwmgm irigter ey ndt Belidlentical
a selected te 3[9@‘?%@?1“‘ Ef“ﬂ 'U'eﬁﬁ’de '2(9(9!’5’9 #t'@a?qdh 'ntehehl@tﬁ)@pab&toeadlusung to
(26) to a sel %;g

alltyand
posi tioning { i ,ﬁ,[\af'g % ’E f"F’% ors may be
(26) between 0. £m§| %}g ls% Jp%rﬁ %: né‘.m |f|1rabll ma#%e ?ngss[mthe nature
ejection of the i mléne(ea'ﬂadmﬁno&héﬁs%hkﬁuob%)ﬁm sﬁieﬂﬁﬁa?ﬁ&nﬁ’&{eoﬁmgoﬁﬁbjug&ledmls
et ers per secodaphbleatohtrelingoiieorrtiord dhifie §bdve)idehtifie Pafameters) intiiding R RAPdraNE Eubstiafd Semperature,
substrat e, oFsedrivd vaitpoe, el sigiatetQidR jetwiirit idad disenicd) Tress diaisiwoddlenaid apribtiagstemliles tolcoritituously
(26); varying aervp@astemm@aeﬁer@m slllchkslnkeomwmfwmeompt%ﬁwtetm@ptoeammcwpenetmuon
print head to qHitgti st ance .and ink e ectlon veI 00|t based on the
resuI of the 91 "Q?dé%" Ofp invention, a°°d° '%f P I &F a’FPW'QMgE:'eﬂ;
pri nt ‘head Lo Wa!{a ﬁa& ﬁr T(W te n els elow Iltythen omatic
substrate (26) ddﬁStﬁ ?1 ?)S%g e would be made until
substrate (26) mdadaglbmdsa@ heat| ng 0 e su strate I'n response
to the nonitoring result so as to mai ntain the substrate (26) at the
sel ected tenper@Gamse. 2. The nmet hod according to claim11, further

conprising t#e step of: controlling the distance between the print head 45 :
and the subst ra?teA QB“'WQM’EB&% o2 injjetering hegd torarubstinde. “19 eﬂés)s%\starpamned

(26). 3. A method wn&%} (4) '“%‘F%[ "z;]’b'gﬂ wfl g wv'tvwéﬂc w (as)msemd
thermal diffusivi

net hod as i ngany {e errfﬂ'l&m émm’ﬁg}iﬁ vp;g, ;Tot':ys"bs‘:‘;:
70[err] C and [e” met p bt6rs pdr 8dobriaHad Gbling' k(34

jet print head to a wﬁmgaamk@a@huchﬁab&esnh%mms 2BV ng a pr ede Ine
absorbency and the IWh‘yl(twbaastlmnfm@mktmpeda‘hsﬂ&ﬂhtétbﬁfeﬁ&te it Heatito sUbstiite diétiics Bnd ink
appar at us i ncl ude%ectiqrueloeity based on Beresuft ofthegbspivingsterne | nk (24) a sel ected

t enper at ure et wee 9l ’E"‘ﬁl‘?d) e?ﬂr' "'@,adtwm%e sulpstrat) (26) changet@Bed in thatthisaling of the
substrate (26) to fizgf' @'Fr?’ Peﬁ@re(?whiﬁ@,s"aﬁ@shﬂ‘f’ adiystingghe heating of the
50[err] C, neans fo "'8%’?']% fo ﬁg'°?5’?'f"ﬂt°s 8% tafpaniaindhesyberaie (26) ptahe seiected feppeppture.

the dubstrate hetwaemts £25 aarm frined cdBhsi e RfRluhed :
head to effeat ej&aineaubstfe (ds mbr%L ﬁ@@&%@:&%ﬁw&%&@%&e o E&%&Qe% ﬂper? ff head
second and 60 neters per second, char- acterized in that further

conprises: a s)8st/Amethod apin deind er daine? wiesnti@ipabét@minaiaietma Mus:mrswbtw&natoodzeﬁo%%cﬂ and
one of the ink tcif98IesmepeE!. substrate tem EP 0 324 223 Bl perature,
print head to sut;‘?trate di st ance and i nk e ection vel 00|t and neans to

moni tor the Pedp '3?'???’@“8?“’%’"%&‘1“?’3?@9'(‘ ‘B'Tpe"'é‘éﬁ'%f’e?f’é%{ﬂg d!ﬁﬁé} ating with

Lhe means, or 5’%,:&;1 R u% | gt e

jet print head to a rgtviﬂethsu @t)raaa@ct s for heatlng
absorbency asmd thse SUBH!raté @é))to salscteterfperiuRhaf Below Gise brﬂrnaﬁ bcf f:Uﬁehhé'f&r)Sosm rint
met hod i ncl udes: hgadsatageldclee distarice ffddvithe substrath Betweanl0.023MREdnA RS54 Bm)IfRdakdI6r tontOiin g&ﬁfinnt

200[ err] C, heat i rigadtheffectigioelion i the ink 2@)at 4 wlocity betkeer 2 meters panpeecrelant 8 meters per second, char-
posi tioning the [fcefRed A&aid fuher sompeisescct ed di st ance from the substrate (26),
control ling the printSyFeRP ?’W‘déf’?%‘?,"ﬁ'a'é?'%'e?af'ﬁ)ff’("B‘TI'“Q%@aﬁ‘Pﬂ@°(f2ﬁy‘kﬁmpe@ﬂ!§ﬁa‘ﬁt@ﬁta§dem
velocity, and ejecting ink (24) fromthe print head toward the substrate,

10 observing the ink (24) which has been jetted onto the substrate
(26); varying at least one of the ink terrperature substrate tenperature,
print head to substrate distance and ink ejection velocity based on the
result of the observing step; again ejecting ink (24) fromthe print head
toward the substrate (26), characterised in that heating of the substrate
(26) is carried out by nonitoring the tenperature of the substrate (26) and
adjusting the heating of the 15 substrate (26) in response to the
rmnltorlng result SO as to mai ntaln the substrate (26) at the seI ected

e e r -, .



means (28,32) for giving the ink (24) ppodbegizsi t enperature between 10C
and 200[err] C, neans for heating 20 the substrate (26) to a sel ected

t enper at ure, Resire, printhegsde substateidistancelnnd ipk sjedtiorhvelacity:zand meane kogudnita thel iteviperaios of the
fromthe subsﬁll'baf[‘ﬂé!a (29)said medns co-opsratingoith the gearis éor heatingtthesubstiate (26)d6 Mmajutein thp eubstiaterat
of the ink (23pselectedtesppratieed vel ocity, characterized in that it further
conprises: neans to nonitor the tenperature of the substrate (26), said
means cobpef- amwtmmﬂh@wmhﬁommmwmﬁgaqmsmFha (ﬁe)thewmmdaﬁmd
the substrate and eért‘:s(%hat"@ predefined thermaldiffysivi {ueest di n

cl atm 7, chargct cfiyingdnp G, heatin %P%atﬂf

varnying at le tH'é‘ o) 'E°Pl' Bl;ﬁ leta E%E% Jing th 'T“
pedf 18 spost VALY 1“"? WW' %?3 V'%Z% i b
Ti nt enst r ahi dEU& 2t trat Srgﬁ% rﬁf %bstrate distance and ink

vorbesti mt es Abswaa 1eeua§mﬁmgaﬂmb&m Reéd mua}d tffdls@osﬁta(za éhZAher&wm that heating of the
vor best i Mt es sderaeaRe) is-caibdolf By Mnioingihy RMPRIEED ofiRsSdubsirte (1B adladingiRé Iﬁeamg%nme
ent hal t : Br i negwetratks(26) hirdspehsd td thp moniforingirdaelt sg @5\ iaintain The Blibekaid (26) af2ivd saledi@iteniddfiiufe

und 2000 C, Hei zen des Substrats (26) 35 auf eine gewahite Tenperatur

ni cht unt er7.1Bppa@tus frd jettingc ot mblbiek (2H0OM@n inkdes print bead &r esubsirate (28), thelskisspéts (26)having a
ei nem gewahl t eredetinactabsorbency anctbeinki@A) baving & prededinedivermat ditusivily, wiith appavatys ilcl@iss:4

mm  Steuern des DMeRRR (288 dor giving the ink (RHapelgrie teraperaturg hmefsl PR? ang200°G, means for heating
Geschwi n# gkethe s‘fﬁ'%(ﬁ@t? eejppted tmperate, feans Koy posilioningtherprint ipad ahg, selectad distange from the
Tinte (24) aud k‘i? tf°“'f‘91“"ﬁ”ﬁ‘ﬂl°ﬂﬂf@ effpatejeation oiie i (24) gia splsgiadvelopity characterized

Tinte (24), dindhabi bjoy 6 au en. . worden is
Variieren vonir é'%( Lo {E]ﬁg wg?%?rmmbw'ﬁ‘ the means for heating
Substr at rrperatur ckkop -zu- U s ?

und

Ti nt enausstg)f ‘Aﬁcﬂﬂhﬁ’{ﬁ%lafm p@rﬁh‘éﬂ’eﬁéa&lm% %@fgﬁﬂﬁé o edlalsforﬁ: r ngg? least
|s a

Beobacht ungssg dfﬁm&ﬁnkteﬁabéiﬁ&& Svistive, YRt hehl

in Richtung des Substrats (26), dadurch geken-' nzel chnet, daB das Hei zen
des Substrapaiemaa@mdnrchgeffhrt wird durch Oberwachen der Tenper at ur des
Subst r at &2 K> (26) und Einstellen der Behei zung des Substrats (26)

al s Reakti oh Einfverfkhen @nip Aussiofish heiGisnelzeixier Tnte aus cihas TBteherahidiackidpf auf ein Substjat, avalbei
der gew hten betrati(26) ein vortiestimmiss Absrplidhasrmiger besiztund gie TialB (2Ar rinyorbestimimtes Gemperat-
deswei t er en demRusSefinpsvermganieritet, wobni dadleriphten sntiilis t ands zwi schen dem Dr uck-

kopf und dem SubsPBrngen ‘1?‘21@')‘9 (24) At @ine.gemakits Tempergty n 147 Gunch200%,6;HegenydesBubsitals 426)
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G OBen Tentgn v«ﬁ&ﬁfﬁ@ﬁﬁikb&ms&vkﬁdsﬂﬁie&&ﬁmﬂﬁ (bd) aus einem Tintensirahidruckkopf auf ein Substrat (26),
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