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m)unt of - urgmmﬂees so that both~5 the nein and the dye are soluble therein:
enfor:man e ins (A emlrentmronddm theik optizal[pespeitieh expbsuedto Ged Shdighed
0-‘be & pdie; -..t°(99'°t"ﬂ eifiiobtiastnessiptormiage lnkéﬂlﬁewmmtmispamtces on the sthgelnif @3 dy e
au N 7 effi ‘ sjtgrf‘ﬁ glomalt %as ﬁ grlyu als. Ageeptgble
her 'f actyiddal TS g,,g s' 'E' ﬁséma ‘e‘f"ﬂ‘d““ eth.
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ceiteria can be utilized to characterize the Inks of the present-.i nventi on.
‘Dye ‘sol ubi | i ty, lightfastness, per nanenge (adhesi on), surface tension, | nk

belimb rate, viscosity, open-cap life, 25 and drying time are neani ngful '
-pa e A description of the measur enent and ‘si gni fi cance of such-

, fol I'-ovvs,__:_u_ Dye s-oil_ubl i ty The soI ub| I | ty of var| ous dyes-in th




The inks (A) -of the present inventi.on nmeintain their optical properties op
exposure to heat and light One test to determne ther lightfastness is tg
pl age inked |iquid-sorbent transparencies on the stage of a 3 40 M Model
overhead projector for 6 hour SEBnO t48648ecBidhe optical density at hourI
i nterval; I i h t nsity of no nm
056 or o REPIBE o, BB, BB 1A RS 10\ 08 Hea? bR Bly WaolBE
densi torreter usi ng a filter to obtain maxi num readl ng Per manence

(adhegi Yiagosing shoul d adhere vve I t h str es to
hey o e AS A e et e {%mry a

roomt eme?aw@mumelgtycd tatﬁe-tsarvta P uso@ ki va GEJJ?m«wenﬁd?&eﬁ thUé vm
~cotton bwhdrangd bf abostmbdo SinPal, (he @SctiteemesduRmbhtsdf Mbich raquireskusdiof b UE>alagtirt

I|ttIe r no rermval or snearrng when subjected to this test. 50 Surface

1 f 1 bet t
£Qibt’2m mo.oa., cnliddanle :e;rei“érﬁifmﬁ’” s s B 551 A4 2002

Tidvipén daplifelch Eﬁ-&d byiGeviig AfelpeRs Undd B/rﬁgQ-Bﬁzloﬂlﬁuy far\E Peridde
Tensr ormme a20Wn§% -HdAttmedateawuadentbwars.ehs srarre dderted impaipibtten agpd astraiybtmfteris d| um
ring Ha ma*"e |"ﬁ‘83 we@ufafat Hsreed 9f1 'mmdsft!?vr aé@satcolersﬁ neant
speed. cantairi % X % JL .{W‘fg
20[ er r] fnany &ﬁ tgs uaraspeaua 2t |t an.@sﬁ fé at e
Pen del welbasy drg \tiriecwit w&r\yitrcﬁﬁsa ynuw.di candito nsranu act ur er an because -

the p¥n _is an int egral part of the system and can affect the perfor mance of -

inks of Drying j@‘ |nv ntion, i ne the
oo g B b érr%ggfm g m,:iéens --
havi ng fl Srymb $ecorld faL fBUﬁMJl Qﬁs\é&fei pan \0p & &Q:ohJHTBF sed
i N 0.2 swabiisthen idvirstiiaielywalibet aéress atetlinesaising naimal lmdrprassthmeérmg rmm @etdinesand
hal t ed g% inglicatq t'lfsi'"‘teh%q"tf?qﬂt the ipk toidni. Fhas ist it theleet ofdhe rﬁ linpgsmed; the deying time is
calcula b ent i ne | t. has
coent e PR S PR AR o B BB Sk BEb S Spp b 22,
perfdmnance wi th averaged speed (10 cnisec) pIotters Generally a clrnb
-rate in .65 the range of about-10 to 25 sec/cm provides satisfactory results
- delivering about 24 ng of ink per 10 neters 5 - 'EP 0148 615 Bl of lirie
~length 10.64 mmwidth). 1nk viscosities of about 10 to 20 nmPas wi Il
~genergl |y provide acceptable clinb rates. V'scosrty 5 As noted above,
—anink viscosity in the range of about 5 to 20 nPas is satisfactory. .
Viscosrtles of -such I|qU|ds can be . measured by known techni ques, such as byl:{!
-using a ‘Brookfield LVF visconmeter with a No. 1 spindle at 60 rpm The ;
glycqb ether solvents used in the vehicles of this invention generally have
viscosities.i.n the range of about 1.to 5 nPas, the accurate. measur ement  of
‘which requires use of a UL adapter. 10 Open-cap life A primary
.Characteristic of the inks of the present invention is a |ong open-cap e
Mfe. An open-cap life of at |east 1 hour and preferably 2 hours or nore is
requi red. at roomtenperature and 50% relative humidity. The open cap life
can be neasured by .|eaving the pens uncapped, |ying horizontally for
varying periods of tinme at 20[err]C, 50% R H. At predeterm ned intervals,
the pens -are inserted in a plotter and a- strarght line is 15 drawn on the
“liqui¥Y-sorbent nediumat a speed of 10 cm sec. The pen shoul d draw a dense,
colored line frontbeglnnrng to end. As the- pen nibs. dry out they fail to . :
generate a dense’line during at | east the initial portron of the line. Pens
contai ning the inks of the present invention can go uncapped for at least 1.
hour #nd nany can go uncapped .for 2 hours or nore before exhibiting this
N skrpplng tendency. Qpen-cap.life as well as dry tinme will vary with .
‘tenperature and humidity conditions. 20 EXyrng time -Drying times of ‘under 2
‘mnutes are required and are preferably 20 seconds to-60-seconds.” Good . -
' |nag|ﬁg propertles are retained. The drylng tinme test invol ves meki ng a
.series-of lines on a liquid- sorbent fllntevery five seconds. A series of 12 .
- to 15 l'ines’ w Ll thus cover a tine span up to 75 seconds. A cotton 25 swab
“is then.inmmediately rubbed across the |ines using normal hand pressure..
.Snearésng- of the wet lines will indicate the tine required for the ink to
dry. That is, if the last 5 of the 15 lines snmear, the drying time is about
25 seconds. The specification for a peeferred ink conmposition according to.
t he teachi ngs herein can be shown in the followi ng table. 30 35 40 45
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50 5560 65 6 © EP 0148615 Bl TABLE | Paraneter Val ue or
_ ;:désé&.-'r- ption Viscosity* _ 8-15 nPas Surface onb
‘[err] Ink clinb.-rate ' =3h.sec/cmDrying tine
"20-60 sec Open-cap life - .Epliﬁgﬁ"lﬁg _
-0-6% decrease in optical density aftegep hrs on projector stage (571
~decrease in optical density .Fé?LmQ",aiCk “dyes) Permanence

renmoveg by moisture 20 . T . C -

~or handl ing Edge acuity -Visecosity* = - = No.Teatheryng—vett+~hg out '\
"No pinhol es or streaks Fi [Sttfdcalensiob®er act i O;ne-figsz’fgﬁ%g Surface disrupt

Tbr. | onger Lightfastness

f”

Value or descri_ption. _

None (sol vent nust not --'a-t--fJ limbirgtay  Opt i cal 1688 kdekém ' ~1-2 Solid

fill-ipn
“adj acéht col or areas; no- n_overw i'"TRris prelongeri ng
~ M. ninal" end dotting Toxi ckightfastdage Dye sol i gs - s . . 10-20%
by weight. 40 - "Viscosity of vehicle al 0neosdaslHefe; ,‘%, |
“tension of -vhicle al one should be [err] Theélhisoph propgbioent media useful in -

- medi-a applied to various #5—stbsi+ates. e g
. pol.yneric substrates, t o Fgrmanenes. i npr oved | N UbrRova® ) s‘tJﬁT'eri al's.. The
. conpd8ite nedia conprise__liguid-sorbent urdwhdiger and overlaying said -

~of the underlayer is greMeaingtdaen the |i qui f By
- layer. These nedia are p 'F’t'-in!stif}t'mé_ﬁpn usef ul Nmé%mgﬁﬁf ) )
 pol yest ers ‘'subst rates. f oPUTRE® disaptione head tNofe)@pR&m MsESer 50 - The

Uni f gpaflusii,at i on per mi2esBbkee; . no bl eeding.into

-5.mPas. Surface .- :.7]

conbi ffation with the inks of the present i nstegetBEen0%decsuesticul arly t hose " -

“described i'n U.-S Patent 4,379,804. These ar';g-r-."g,g hdenisine, . | i qui d-sorbent

PSlor transparent

under l'ayer, .a lLiquid -per Ergsgiysur T ace Tay mrer-er—th Lqui d sorptivity -
n ty of the surface .~ -
mk%'o t -r.anls-par ent oo
surface:layer of the |iquid-sorbent nedia e#ackiisen to be perneable to the :
inks used to-inmage the soRmbirdhgg DUT 10 T ¢SSt SWetHng—and gouging by the-

ink and the:pen applyi ngSaiiddiimk. These 'cogﬁ ',k't-'r-ialii qui d-sorbent nedia are.”
. - partdecul arly useful for -automatic pen plot 5%33@2.\/;,% her details of .’
. media useful in this invention are-disclosiath adfachht 2oio at ént - 4,379.-, 804. The'
~Zfoll'owing, non-1limting exanpl es: are .i.nt entfeas: noshearingen il | ustrate the .
_‘present. I nvention, 55 Eampres—1-8 The fol | YY" ngredi ents, in the amounts;
i ndiggat ed .i.n Table 11, Wketegngonbi ned to. f qamégﬂhog%i'|-=n.k._-—_.j(,'or_'rp0_s_-i't i ons by ..
- .the fol I'owi'ng procedur B hl) AT Strre—was—ut Ll 7¢ _'19-0 i x-the vehicle -

conponents wi th the dyewyﬁgﬁt& ng agent wadNomedded to the 60 veicle S
. conponents prior to the—addition of the dy&-24% bdiwsjgbt se the dye. The
R W

" level Linegy
stirred until

5 ---1"Jf—rred.-.u'nt‘=.'i_ | the. dye.was -uni for My arspersecs— Then the r esi n

-:ng){a@gi%\agg]w'}osldtmekﬁa wPagt e, and the resulting nmixtre was . -;

“homogengati? alope shquidaben20-—i30r1mfvakout 1/ 2 hour, the nixture.

Was p%ﬁs??eslggbﬂe{:?r? flt.usﬁ’e:t:’n:?g;nmmn;::‘::on'With the inks of the present invention are particuérh} . |

45 _substrates, e.g., paper or trans "a;- . esé are composite, liquid-sorbent media applied to vari :
“ The composite media come o, Polymeric substrates, to provide improved liquide. -, © Various
- permeable surface lav'erﬁ/?n’::::;,e tha liquid-sorbent underiayer and ov_eﬂy_'i Jquicksorbent materials,

- Joan IC e liguid sarntivi erlying said underlayer, a’ liquid -
. °ft|"._°.'s_u.l_'f_a_ce_l_ayer. These media ar iquid sorptivity of the underlayer is greater than the liqud 's:rr:lt?\:::s :

. for use as overhead transparencies. P rt_.lt_:ul_arly useful when applied to transparent, polyester substrates

ota USetul.in this ntion are disclosed in U.S. _ o
wﬁ'ﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁxzd*%,:{%fggl :';Itﬂ: dve, to disporen o, ve: Wetting agent was added tothe "

P e sl i homogenaous, e  ariod o s i e, e TS the roulng -
e 'Xtureuntulyt .?,__,as_ _h§m09‘e_h'eous; - ve sf’"ds- The resulting _rhixt_t':rg was gtir_réd_ 'vyit'h én girr %‘:ﬂ'l: '




flluted filtér to renove any udr ssol ved dye solids. The resulting m xtur

was stirred with an air driven mxture until it was honbgeneous. 65 7,
*0M8 615 Bl TABLE Il Ink conposition (parts by weight) 1 2 3
5" 6 7 8 Acet os&P 1) 148 6151 B1
1 Acetosol fire red 3G [err] TABLE B 2 2 1 Acetosol grgeen!
"GE.S[err] - ~° Ink composition 2 . 2 Basonyl
16362 . _ .. lparts’by weightl 1 F| exo- bl ack X—11[err] _
2 - 2 di ethyl ene glycol m)no}eet hyl _ et he [ er rJ ' (]?(7) 1
" “di‘et hylene gl ycol monobutyl ethbr[er?] 1 67 1. 8 67
4.5  adetésbi biue gbset hyl ene gl ycol - nmonoet hyl ether5 3.33"° ' 3.33
3.33 5.5 3.33 6.5 n-hexanol o .3 L
3 : Acetosol fire red BGk'nari de . 2 2 1 2 2
2 terrfred rosinferr] o .6 0.6 -0.6
0.6 A@“%“' 9'59"668§ 0:6 polydi net hyl si | oxane[ err] 20 ~0.06°

0. 06 Baddnyllue €3606 0 06 0. 06 0.06 10.06 [err] Commercially avail abl e
- form.Sandoz; I nc. [err] Conmerci all y avail abl-e from BASF Wandotte Corp.
[err] E'P’I‘Py‘?’a"!‘,‘dﬁ'ﬂr tol[err], comercially available from Union Grbide .
Corpo Carbitol [grr], commgrcially avai | abl e- f rom Uni on .
Carbl %?m E“gh&%'@r%‘}‘ﬁ hyl Cell o@ol ve[ er T]% commerci ally avail abl e from .
“Uni ondmbhd@ycﬁoﬁpﬁémtyl emefer r |17l vat ac 146, cormerwezal 145 avaidzablas from '
-~ _Sylvachem Corporation 7Silwe[err] L-7607, comrercially available from Uni on 1
| \(%rbr atbviens ghvehfmpegsttybetherfe £ or or ng i nik&Bexhi bi t B3t hd5 ol 13 ndS e
ar aghelahqt i cs: TABLE 11 1 4 4 5 S 7 8-'.'5:?

45 Dryr ng-time (sec) Liquid- sor%ent filmerr] ' 25" 30 20 45..1
10 fo%ﬁamnde40 75 CGel atin-coated pol yester. 21080 - 2 - .2160 - l
2100 - 940 50 Uncoated pol yester S 2640 - .Y
2520 esterified rosing )\ i scosity ( 0.6 06 01% 3°°13 9614% 17.8
12 8 p&E&mthI:?bZa:E P9J 025 Qoerbd‘eap ddsfe ddbr S)oos 006 0062 ?o/.loso e 1 -}
26 9 17. 25"1 - € I ester f| ber ni b) 60 Surface t ensi on S
ially av: e formg :
(10[e”1m:ﬁlally av:‘gilefro \ﬁyandotte Co 8 34 30. 91 gg 03331 C)it |82a|

densi ty"Eth rbital® om lable from Umo e, Corporation |
1.26s 65‘Butvl srareﬁnd commaRia v \ra 14BieMASm RinfoR aﬁﬂd Corpdrtehdance with Exanple 1 of
A U S.. Pateayt Céllasoiv %&n%ﬁanv&vaulablElﬁo&lurﬂorﬁc&bﬂi Cdperatiok conposi tions of '

 Exanpl e%yivatac m)veom'dvr? pllycavailablegfrom Sylvachdry Gpmrorgtionbent film ~ of | ess than '.'_'-_
orbguals'“ﬂ’ﬁmﬁ"@ec@ﬁd%" 1(4 W?P‘ﬁ&og‘l% ﬁ;‘@%ﬁ(’@ﬂ'ﬁ'ﬁal P(lzl yester t =
sSu ra i n excess con er.nore e ink conpositions of -}
- Exanpl esﬁ'ﬁ fofe?rom\?e'" ry| 'r?ﬁe‘{)r rréé'%‘(')"r?g cﬁ%ra%"sé‘ﬁt ed liquid-sorbent filmof |less .-

- than or equal .to 45 seconds. The imaBLe@mnpositions of Exanples 1-8 have o

_Ppen-cap I|ves of at least 1 hour and the ink conpositions  of Exanples:}
2, 4. and - ‘have opentcap? livkes that &xceed 4 hdurs. &arious
rmdr‘FrBrg‘ (gm‘:l alteratrons of thrs rnvention wrlT becone apparent to
o ST e T G o T, o |
is ncﬁel#l&cwmmmyf | i m tedWGQ) the i 2186t rat | ve18rbodi nerf®4 set forth '
hereﬁon t5ncoateue eetstlgye | i quid- 1g&rbent an%koa whi ch 2%%rprr se a.ia})d qi_dsoen

under I ayer and rl'aying sai

Viscasity (mPas) . 133 13 143 178 128 9.1 137 89
.fss Open-cap hfe thrs) 2 >4 1 a1 >4 > >4

Cink climb rate (secem) . 204 — 249 — 269 179 251 168
(polyester fiber nib) - . - : o o -

'-_._._sa Surface tenslon (1o-=wcm) ' 34 - 339 34 338 34 309 34 31

" Optical. densny 128 — 18 — 105 093 184 126

65 -‘Liq’uid—ébfbent film was prepared ‘in accordance with Exémple 1 of U.S. Patent No. 4,379,804.

-.8




o appl i edchbrdlnehﬁteaalwm&%

-

underlayer a |'iquid-perneable surface layer, the liquid sorptivity of sa¢t
underl ayer being greater then the liquid sorptivity of said surface |ayg
sai d ink conprisiing: (a) from 15 to 25% by wei ght, based on the total i
“conposi tion, of one or nore non- |<Bp<n 148'6¥'s @,sol ubl e dyes that adher

“well to'the STeliRCRmPEsithfk E{ﬁdl'a "sai d dye or dyes bei ng capable of"

"provi di ng 4 75pkconad aste BSink ), ’&"Q\l'rmshnctq.ﬁa-mﬁm re than
. 0% after §" ébqamemlzaodi:;an ,,é’gﬁﬁ"?'t m'vqmr phh;@agee:&%%%bﬂ%
Projectos. hsz. "?'@%Oeobgs.Mnr&th ﬁ ]’f@"f’ 'thapatormd hqmmp&séﬁmﬂn
jof a"vehi cl e VaRdisGh 'Ft %#pﬂmﬂsm e, anat _ca}" ﬁwrvesqﬁmmn
#1 east 150] unlwquﬁjeps.ah ?fs‘rlwgvmrod vaaSiooﬁcae FLL il F'EPfdye
Jor dyes. sha ﬂ‘qUIvkhrmtadmmet ,u %Endf tfbeulc! harmdaﬁoaith '° s,,o

- 35%. [erng. a&ﬁ“a vi scosity of between °'é%8°' hagein. ‘wher.eby sa|d | s
~conposition-has a drying time on said |iquid- sorbent nedia of less’ than two
'm nutes and, Iaﬂ..ﬁ]p&mf nt;'fe -of at |east one hour. 2. The corrp05|t|on of

cI ai m- -1 inlcretaptive, ii at °El‘é‘° "Bmar'fhenmlambtt,g &
- clai m 2,f inderayer; mmuqsamgaae 5.%@1339#%@, iquigwerbent. un]hﬂ;g(g';;k 445 ’"zggaaqg
sclaim 3" 'I" sﬂ""g‘g d’f ﬁ@g |swfdceh‘t?bd %?fé\‘.!f E'H‘eﬂavetrheinab&&ﬂe th
- 1esins. .epasibi oveight.desadon tmdtastny olyners. 5. The
“conposi ti omeelfdge .@loms d ﬁh‘ﬁ'clﬁguﬁ%Mﬂ rtum=:|a,|g:gt':'}‘E.;'i;%i’,Il< %o e Fmo witer
50l ubl ¢ i fightancihe atag hoad §'°°ﬁsebnea@rqthmoasam+m roing °"
preced| fig tcl‘%%tﬁmme:ghﬂohdddbﬁ\ o thtalfk ent 7. The corrp05| tontad
“shaim 6 wh QLG Prassyee @flaﬁgsamsald&eﬁg‘iﬂ%?f aﬂq "°'B?|%§a‘""9 Ialhmhmamhmn&e and
~pot yal kyemls(i %?20 'g&% 9 Ps ;@I'fg;asnsibrao dar a‘F“iWVP Omﬂwsfel n
“sai d ‘wet t essth&O&WL mingte position lase. drﬁhg tiﬁ,ecdarggg :;'I: med -
i any“precéd'l'lngcooipasuﬁai g%e"’%ﬁ'j tl?P“ edoyra sel ectg t*romﬁg""%‘ﬂca°f35
i aryI net hi E'Qosntwgméfézladiyesor cﬁﬁﬁ@ f % m°dd_§ssl and pht hal ocyanine
dyes. . of gjaimn| %whmdn kdid Adain u%m edgemei n said -
sol vent | s aahesane.ﬁ? . 'Weqoaqlvmd Mot ur e%'e%ﬂ" e ppacified weiners
~and m)??ogl y8 A canbpoeition £,, GﬂhP’Ptﬂﬁaléresmflmlheg a5k inERIbR iR satd\elicy
“sol vent’ lééhmmdsndmommham ,%ﬂ?a dlrutahaémga Bgbnil X1 UTes -of
sajd et hé’?é!"wf';"ﬂ °ﬁ'ﬂ;rFo%llcll< yl ene Igl ycoT’ 9P 39' f%ns'lmmes.ﬂmmrms and
corrposn tiong @ W‘EFﬂﬂmrda\tﬂh«vﬁ‘ehﬂrdaﬁ a._ et hyI ene
*glycolssmuinghé ?d&t "s:’gi' YA WW"@W&B@W‘%B el.t{.g ‘eeclt tobicies.
~The - ostorA mmposiﬂfm asColahél in arlmzym;pge Jyar. one) Ph@e!p@ammd ma.t S AT e of
“ethyl enreTB‘Q?'? F’ 'Wﬁn@ebhyiglvaﬂ lRthers ',:%g, %mmut-s mhelfromjdﬁgm& ,
corrp03| 't btfidds QiGN ioficleimc1e vererer shidBoivent isos,  Srom mS JSI ng; -45. (a)up"
10 10% by 19948 péz,t, g;}‘ 265 Yith moadakylege dmtmnz S "‘339}?(°°b9'°mlkglht of
.said wet erdragduagﬁme prers ‘g‘@"’?@%’mmﬂvm gtnbmh)dsf &Qlﬁbllmé?:g&%?c% ages
cla {d\,\g' . An i nk ¢onposiion

be| ng - bas§d3 d’heedfrwowdred?
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