
EP 0 413 442 B1 Description This invention is concerned with new thermal
Ink-jet inks that are useful for marking a wide range of plas- tics. The
aqueous component of prior art inks can be largely or entirely replaced by
organic components In 5   which the dye-stuff is soluble and which can
adhere to, dissolve, swell, or penetrate the plastic material. Mark- ings
on plastics with these inks have good water-fastness, smear resistance, and
a high degree of indelibility. Recording inks comprising a dye, a large
proportion of water, and water-miscible solvents, have been used in thermal
ink-jet printers. Such inks, however, must meet rather stringent
requirement. For example, they should be stable over a prolonged period,
hve the correct viscosity, conductivity,and surface tension, and 10  also
rapidly fix onto the recording surface. Further, the resultant image should
be clear and have fastness to light and water. The vehicles used in the
foregoing formulations are generally mixtures containing significant
amounts of water. Such formulations, however, cannot be used effectively to
mark platics; they smear blur, and/or wash off easily. Presently, plastics
used in keyboard keycaps are either marked by printing a template, pressing
the 15  template against a plastic substrate and heating the combinations
to a temperature  about 150 to about 250[err] or by sublimation method. All
these requires plastics that retain their dimensionality at the elevated
temperature. In contrast, the present invention involves direct printing
end avoids hating end the need for a template. In accordance with the
present invention, a new class of printing inks has been formulated. These
Inks 20   are particularly effective in printing on a wide range of plastic
materials with Ink-jet printers. The inks are ho- mogeneous solutions
comprising by weight from 1% to IQ% dyestuff, from 1% to 25% jetting agent
which is water and/or an organic liquid having a boiling point from 000 to
[err] and the balance being substantially an organic solvent for the
dyestuff which is capable of dissolving, swelling or penetrating the
plastic material. The organic solvent preferably contains two to four
components. The printed inks evidence water-fastness, are 25   smear
resistant, and are indelible. Th dyestuff is present in an amount ranging
from 1 to 10 wt%, and prefrably 2 to 4 wt%; a level of about 2.5 wt% is
particularly effective. A wide range of dyestuffs is useful, both black and
other colors. For example, Morfast ink Black B, solvent Black 46, Morfast
Red 102, Endorsing ink, Morfast Yelow 102,Morfast Blue 100, Morfast Red
106, Automate Green 1, Artficial Cochineal Color (food dye) and Morfast
Atomate Red B can 30    be employed. Many of these dyestuffs are 50%
dyestuff and 50% solvent such as l-propanol or ethylene glycol phenyl
ether. There should be enough jetting agent in the final formulation to
provide bubbles of ink at the printhead to cause the ink to jet onto the
printing medium. Jeting behavior is a complex function of the critical
pressure, volume temperature characteristics, and mole fraction of the
agent in the ink solution.The jetting agent is water 35    and/or an
organic liquid, which has a boiling point from [err] to [err] preferably
from [err] to 150C. If the jetting agent is an organic liquid, it should be
miscible with th water-miscible organic for the dyestuff. Examples of
organic jetting agents are methanol, ethanol, n-propanol, ispropanol,ethyl
acetate, methyl ethyl ketone. methyl isobutyl ketone, ethoxyethanol, and
propylene glycol methyl ether. If the jetting agent is water, up to 25 wt%
may be used, but from I wt% to 10 wt%, preferably from 4 wt% 40  to 6 wt%,
is desirable. If more then 10 wt% water is employed,it tends to Interfere
with the penetration of the ink into the plastic and the indelibility of
the ink is adversely affected. If the jetting agent is organic, I wt% to 25
wt%, preferably *om 5% to 15%, may be employed. Mixture of  organic agent
and water are also within the scope of this Invention. The vehicle solvents
are chosen with certain characteristics in mind, it is not necessary that
each possible 45  pair of vehicle solvents be water-miscible, only that the
final mixture be a homogeneous solution. In addition, the organic solvent
should be a solvent for the dyestuff. Most importantiy, the organic solvent
should be ca- pable of adhering to, dissolving,swelling, or penetrating the
plastic printing medium, Since it is intended to print a wide range of
plastics with the inks of this invention, the organic solvent must be
selected with the particular plastic In mind. 50      The solvents used in
this invention will generally have boiling points from [err] to [err]
preferably from [err] to [err] Among suitable organic solvents are alkyl
glycol ethers, wherein the alkyl radical has up to 4 carbon atoms, aromatic
hydrocarbons, alkyl pyrrolidones, ketones, and lactones. Particular example
of suit- able solvents include dipropylene glycol and other common glycols,
diethylene glycol methyl ether, dipropylene glycol methyl other, N-methyl
pyrolidone, N-ethyl pyrrolidone, phenoxy ethanol,methyl ethyl ketone ,
methyl 



iso-butyl ketone, cyclohexanone, and [err]-butyrolactone.The solubility
parameters of the materials can be de- termined according to the Handbook
of Solubility Parameters and Other Cohesion Parameters, Allan F.M Bar- ton,
CRC Press, Inc Boca Raton , FL (1983) In determining the solvent mixture,
it is important to characterize the surface  of the plastic in terms of its
EP 0 413 442 B1 solubility parameter. Then, a solvent is selected which has
a solubility parameter most like that of the plastic. This technique is
well-known in the polymer and paint industries, and acoordingly requires no
undue experi- mentation. 5      The viscosity of the final formulation must
be adjusted to meet the constraints of the printhead. The vis- cosity is
preferably between about 1 cp and about 20 cps at [err] Drying time is
primarily related to the vapor pressure-temperature characteristics of the
solvent mixture. The larger the vapor pressure(s) of the vehicle solvenrts,
the smallerthe drying time. If, however, the drying time Is tooshort, then
the Inkwill dry in the nozzles of the printhead and clog them. 10
These vehicles carry the dye into the surface of the plastic. The solvent
vehicles are determined by the plastic. After the solvent/plastic
combination is rolved, a dyestuff that is compatible with the vehicle Is
se- lected. In order to optimize the vehicle, the contact angle of the
drops of Ink on the plastic surface should be checked. At normal room
temperature the  contact angle should be between about 40 and 70. If the
contact 15  angle is less than about [err] then the dots tend to have
ragged edges and the print will have poor resolution. If the contact angle
exceed about [err], the dots are very small and the printed characters have
poor darkness and the permanence Is impaired Instruments for determining
dot angle are available for instance, Rame- Hart has a device that it calls
NRL Contact Angle Goniometer. The inks of the present invention are
preferably used to mark thermoplastics, although they can also be 20  used
on thermosetting materials.Because of the cross-linking in thermosetting
materials, the solvent pene- tration possibly will be morqe difficult and
the indelibility somewhat less than  with thermoplastics. The ink
compositions of the invention  are expected to find use in marking a wide
variety of plastics by Ink- jet printing. In order to further illustrate
the invention, some practical illustrations are  now set forth. Example 1:
Polyethylene terephthalate glycol (PETQ) film was printed with a
Hewlett-Packard DeskJet ink cartridge pen (DeskJet is a trademark of
Hewlett-Packard Company), using an ink of the following formulation: 30
dipropylene glycol      - 2.8 wt% [err]-butyrolactone            - 87.2 wt%
water                  - 5.0 wt% Morfast ink Black B    - 5.0 wt%. Sharp
clear numbers and letters were obtained. 38 Example 2: Polycarbonate film
was printed with a Hewlett-Packard DeskJet ink cartridge pen, using an ink
of th fol- lowing formulation: 40  phenoxyethanol          - 4.3 wt%
[err]-butyrolactone             - 85.7 wt% water                  - 5.0 wt%
Morfast, ink Black B    - 5.0 wt%. Sharp, clear numbers and letters were
obtained. 45 In another run, ABS film was printed with a ThinkJet pen
(ThinkJet is a trademark of Hewlett-Packard Com- pany), using the following
formulation: 50    N-methylpyrroildone        - 79.55 wt%
N-cyclohexylpyrrolidone   - 10.45 wt% water                     - 50.00 wt%



Morfast ink Black B       - 5.00 wt%. $harp, clear characters were
obtained. 55 Example 4: A formulation of N-methylpyrrolidone       - 80 wt%
3    EP 0 413 442 B1 N-cyclohexylpyrrolidone  - 10 wt% deionized water
- 5 wt% Solvent Black 46        - 5 Wt% (50% dye and 50% 1-propanol) was
printed on low cost engineering thermoplastics with the following results:
polycarbonate           acceptable to good polyvinyl chloride       good to
execellent ABS                     good to excellent 10  ABS/polybonate
blend    good to excellent PBT                     acceptable to good PETG
acceptable to good ABS = acrylonitrile-butadiene-styrene; PBT =
polybutylene terephthalate; 15      ABS/polycarbonate blend =  nominally
50/50 parts by weight mixture of ABS and polycarbonate. Example 5; A
formulation of 20  N-ethylpyrrolidone       -75 wt% N-cyclohexylpyrrolidone
- 15 wt% deionized water            - 5 wt% Solvent Black 46         - 5
wt% was printed on engineering grade thermoplastics with the following
results: 25  polycarbonate            acceptable polyviyl chloride
good ABS/polycarbonate blend   good ABS                      good to
excellent PBT and PETG             unacceptable 30 A formulation of
cylohexanone           - 71% 35  N-cyclohexyl pyrrolidone  - 24% Solvent
Black 46         - 5% was printed on engineering grade thermoplastics with
the following results: polycarbonate          good polyvinyl chloride
acceptable to good 40  ABS                          good ABS/polycarbonate
blend    good to acceptable PBT and PETG             unacceptable Example
7: 45 A formulation of cyclohexanone           - 90% methyl ethyl ketone
-5% Solvent Black 46      - 5% 



50   was printed on engineering grade thermoplastics with the following
results: polycarbonate          acceptable polyvinyl chloride        good
ABS                      acceptable to good ABS/polycarbonate blend    good
55   PBT                      unacceptable Ex8: A formulation comprising,
by weight, 4    EP 0 413 442 B1 Morfast Red 102              -5% ethylene
glycol phenyl ether  - 5% [err]-butyrolactone               - 77% 5
methyl ethyl ketone           - 10% water                         -3% was
used to mark ABS plastic with excellent results. Example 9: 10 A
formulation comprising, by weight, Endorsing Ink                - 5%
ethylene glycol phenyl ether  - 5% [err]-butyrolactone               - 77%
15  methyl ethyl ketone           -10% water                         -3%
Example 10: 20      A formulation comprising, by weight, Morfast Automate
Red B        - 5% ethylene glycol phenyl ether  - 4% [err]-butyrolactone
- 81% isopropyl alcohol             - 10% 25 Claims 1. An ink for marking
plastic material, using an ink-jet printer, wherein said ink is a
homogeneous solution 30      comprising by weight: (a) from 1% to 10%
dyestuff; (b) from 1% to 25% jetting agent, which is water and/or an
organic liquid having a boiling point from [err] to [err] and (c) the
balance being substantially at least one organic solvent which is capable
of dissolving, swelling, 35         or penetrating the plastic materiel and
which is a solvent for said dyestuff. 2. An Ink of Claim 1 wherein said
dyestuff comprises 2 to 4 wt% of said Ink. 3. An Ink of Claim 2 wherein
said dyestuff comprises about 2.5 wt% of said ink. 4.  An ink of Claim 1
wherein said jetting agent is water and constitutes from 1 to 10 wt% of
said ink. 5. An ink of Claim 4 wherein said jetting agent is water and
constitutes from 4 to 6 wt% of the ink. 6. An ink of Claim 1 wherein said
jetting agent constitutes from 5 to 15 wt% of the ink and is an organic
liquid 45      having a boiling point from [err] to [err]. 7. An Ink of
Claim 6 wherein said jetting agent constitutes from 5 to 15wt% of the ink
and is an organic solvent having a boiling point from [err] to [err] 50
8.  An Ink of claim 1 wherein said jetting agent comprises at least one
member selected from the group con- sisting of methanol, ethanol,
1-propanol, isopropanol, ethyl acetate, methyl ethyl ketone, methyl
isobutyl ketone, ethoxyethanol, and propylene glycol methyl ether. 9.  An
ink of claim 1 wherein said jetting agent is a mixture of water and an
organic liquid having a boiling 



55       point from [err] to 200C. 10. An ink of claim 9 containing about 5
wt% of an organic liquid which boils from [err] to [err] 11. An ink of
claim 1 wherein said organic solvent is a mixture of two to four
components. 5    EP 0 413 442 B1 Morfast Red 102              -5% ethylene
glycol phenyl ether  - 5% [err]-butyrolactone               - 77% 5
methyl ethyl ketone           - 10% water                        -3% was
used to mark ABS plastic with excellent results. Example 9: 10 A
formulation comprising, by weight, Endorsing ink                -5%
ethylene glycol phenyl ether  - 5% [err]-butyrolactone                -77%
15  methyl ethyl ketone           -10% water                        -3%
Example 10: 20      A formulation comprising, by weight, Morfast Automate
Red B       -5% ethylene glycol phenyl ether  - 4% [err]-butyrolactone
- 81% Isopropyl alcohol          . -10% 25 Clalms 1. An ink for marking
plastic material, using an ink-jet printer, wherein said ink is a
homogeneous solution 30      comprising by weight: (a) from 1% to 10%
dyestuff; (b) from 1% to 25% jetting agent, which Is water and/or an
organic liquid having a boiling point from [err] to 200C; and (c) the
balance being substantially at least one organic solvent which is capable
of dissolving, swelling, or penetrating the plastic materlal and which is a
solvent for said dyestuff 2. An .Ink of Claim 1 wherein said dyestuff
comprises 2 to 4 wt% of said ink. 3. An ink of Claim 2 wherein said
dyestuff comprises about 2.5 wt% of said ink. 4.  An ink of claim 1 wherein
said jetting agent is water and constitutes from 1 to 10 wt% of said ink.
5.  An ink of Claim 4 wherein said Jetting agent is water and constitutes
from 4 to 6 wt% of the ink. 6.  An ink of Claim 1 wherein said jetting
agent constitutes from 5 to 15 wt% of the ink and is an organic liquid 45
having a boiling point from [err] to [err] 7. An ink of Claim 6 wherein
said jetting agent constitutes from 5 to 15wt% of the ink and is an organic
solvent having. a boiling point from [err] to 150C. 50  8. An ink of claim
1 wherein said  jetting agent comprises at least one member selected from
the group con- sisting of methanol, ethanol 1-propanol, isopropanol, ethyl
acetate, methyl ethyl ketone, methyl isobutyl ketone, ethoxyethanol, and
propylene glycol methyl ether. 9.  An ink of claim 1 wherein said jettng
agent is a mixture of water and an organic liquid having a boiling point
from 50C to 200C. 10. An ink of claim 9 containing about 5 wt% of an
organic liquid which boils from 50C to 150C. 11. An ink of ciaim 1 wherein
said organic solvent is a mixture of two to four components. 5  



EP 0 413 442 B1 12. An ink of claim 1 wherein said organic solvent is a
member selected from the groups comprising alkyl gly- cols, wherein alkyl
has from 1 to 4 carbon atoms, aromatic hydrocarbons, ketones, alkyl
pyrrolidones, and lactones. 5 13. An ink of claim I comprising one member
selected from the group consisting of, about 5 wt%. Morfast ink Black B,
about 3 wt% dipropylene glycol, about 87 wt% y-butyrolactone, and about 5
wt% water, about 5 wt% Mofast ink Black B, about 4 wt% phenoxyethanol,
about 86 wt% [err]-butyroiactone, and 10      about 5 wt% water; about 5 wt
% Morfast ink Black B, about 80 wt% N-methylpyrrolidone, about 10 wt%
N-cyclohex- yipyrrolidone, and about 5 wt% water; about 5 wt% Solvent Black
46, about 30 wt% N-methylpyrroidone, about 10 wt% N-cyclohexylpyr-
roildone, and about 5 wt% water, 15           about 5 wt% Solvent Black 46,
about 75 wt% N-ethylpyrrolidone, about 15 wt% N-cyclohexylpyr- rolidone,
and about 5 wt% water; about 5 wt% Morfast Red 102, about 5 wt% ethylene
glycol phenyl ether, 77 wt% [err]-butyrolactone, about 10 wt% methyl ethyl
ketone, and about 3 wt% water; about 5 wt%/ of Endorsing Ink, about 5 wt%
ethylene glycol phenyl ether, about 77 wt% [err]-butyro- 20       lactone,
about 10 wt% methyl ethyl ketone, and about 3 wt% water; and about 5 wt%
Morfast Automate Red B, about 4 wt% ethylene glycol phenyl ether, about 81
wt% y- butyrolactone, and about 10 wt% isopropyl alcohol. 14. An ink of
claim 1 wherein said dyestuff is water soluble. 15. An Ink of claim 1
wherein said dyestuff is soluble in an organic solvent 16. Use of an ink
according to any preceding claim for printing with an ink-jet printer on a
plastic selected from the group consisting of polyethylene terephthalate
glycol; acrylonitrile-butadienestyrene; polycarbonate; polyvinyl chloride;
a blend of about 50% polycarbonate and about 50%
acrylonitrile-butadienestyrene; and 30      polybutylene terephthalate.
PatontanqprOcho 95  1.  ~in~ Tintg 2.um Markieren eines
Kunst~~offmaterlais, unterVerwendung eines Tintonstrahidruckers, wo- bel
.di Tints elns homwgenq lAyng let, Oie gwlchtsmMig folgende Ants l umfeat:
(a) vgn I % bis 10% lpbsi'tk (b) von 1 % bib 25 %. Ausepritznlttol, des
Wasser und/oder sine organische Flisslgkeit mit elnem Sle- depunkt von 50OC
ble 2000C iet und >  40         (p) woel der Reqt Im wese~ntlihen
mindestens sin organisches Lsungsmittei bst, des fhlhg Ist, des
Kyuntatoffmaterial zu ;eregtopn, es anschwellen zu lessen oder sa zu
durchdrIngen, und das sin Lo- _gupmlfttl fOr den Fartos~tff 1.s.t, 2. Elne
Tinto nach Anspruch 1, wobel der Farbstoff 2 bis 4 Gewichts-% der Tinte
umfaet. 46 3.  Elne Tints nach Anspruch 2. wobel der Farbstoff etwa 2,5
Gewichts-% der Tints umfalt. 4.  Eine Tint nachAnspruch 1, wobei des
AusaprltznilttelWasserlstund 1 bls 10 Qewlchto-% derTinte bildet. go5.  E
Tints nach Anapruch 4, wobsi des Auseprftzmittel Wasser Ist und 4 bis 6
Gewiohts-% der Tinto blidet. 6.  Ehe Tints nach Anspruch 1, wobel d.s
Aupopritzmlttel 5 bis 15 Gewicht,-% der Tinte bildet und sine or- ganlsghg
Ffl~ssigkeit let, die elin~o $i3 g Wratur zwlschen 500C und 2000C hat. 7.
Esne Tinte nach Anspruch 6, wobel dts AusspritzmIttel 5 bla 15 Gowichts-%
der Tints bildet und sin or- gmnihe Lsungsmierni It, d4e oinan Sildepunkt
zwlschen 50C und 1509C hat 8.  Etn Tinto nach Anspruch 1, wobel das
aaprltzmlte mindestens emen Beatndtsil umtat der aus der Grupps ausgewfihit
lt, die ayis Mathano, Ethanol, 1-Propanol, Isopropanol, Ethyl-Acetat,
Methyl-Ethyl-    EP0413442B1 



Keton, Methyi-isobutyl-Keton; Athoxyl-Glycol und
Propylen-Glycol-Msthyl-Ather besteht. 9.  EOn Tints nach Anspruch 1, wobel
des Auespriftmittel sine Misohung aus Wasser und slner organlschen 5
Flflsslgkelt bst, die elnen Sledspunkt zwlsohen 50C und 2000C hat. 1AQ.
Elne TInte nach Anspruch 9, dlo etwa 5 Gewlchth-% elner organischen
FlsIklgkolt enthalt, dle zwischen 500C und 150C shdet. 10 1. Ene Tinte nach
Anspruch 1I wobel des organische Lasungsrnittel sine Mischung sue zwel be
vier Kom- pononben let. 12. Elm Tintp nsach Anspruch 1, wobeldes orgnische
L8sungsmittel sin 9estandtell let, der Wu den Grup pen, die Aikyl-Glykole
umfassen. ausgewihit Ist, wobel Aikyl I bNs 4 Kohlenstoffatome, aromatische
Koh- lenwgigeerstoffe, Ketone, Aikyl-Pyrolidgine nd Lacoone hat. 18 13.
gine Tfnit nach Anspryigh 1. dbe amn Dajtndell umfart, der sue der Gruppo,
Ole JWe dern flgenrqin Destsht, spagswalhit Ist. etwa 5 Gswlchts-% Morfast
schwwze TInto B, etwa 3 Gswichts-% DIpropylon-Glyk9i, *twa 87 Gewich- %
v-5ijtyrolacton unr. etwo 58 (iewlOhtg-% Wooer; 20      etMwa 5 GQewlcht-%
Mrfpt  hwp. Tint, , etwa 4 Gswichte-% Phenoxyathanol *twa B Gewlchtf- v%
VytyrWQIactn und etva 5 QviAhl-% qmar, etwa 5 Gs9wIchts-% Morfast schwarzs
Tints l, etwa 80 Gewichts-% N-Mothylpyrolidon, stwa 10 Ge- wlcht-%
N-Cyciohoxylpyroiidon und etwo 5 Gowichts-% Wasser; etwo. 5 Qswichts-%
schwerge l*sungsmittel 46, etwa 80 Gewichts-% N-Methylpyrolidon, etwa 10 G-
25      wights-% N-yclohexylpyrqlidon und etwe.6 Qewlchts-% Wasser; etwa 5
Qewichts-% echwarmp L.Ssrngemittil 48, etwa 75 GewIchts-%
N-Ethylsnpyrolidon, stwa 15 Ge- wichts-% N-Cyciohexylpyrolldon und etwa
5$Gewlchte-% Wasser; stwa 5 GQwlchts-% Morfagt rqt 1 Q2, etwa 5 9ewicht&-%
Ethylen-Glyoolphsnyl-Athsr, 77 Gswlchts-% v- B.utyrolaecton, etwa 10
fwlchts-% Methyl-Ethyl-Keton und etwa 3 Gowichts-% Wasser; 30      etwa 5
Qewichts-% $te.smppfnrbe, etwo 5 gowlchb-% Ethylen-Glycolphenyl-Ather, etwa
77 Gewichts- % v.-lDSyrolacton, etwo 10w Q*wlcltl% Mothyl- thyI-Keton und
etwa 3 .wltit% Wasper; und etwia 5: %wichieprozent MQrfast Autrnate rot S.
otwa 4 Gewichts-% Ethylsn43iyaulphenyl-Ather, etwa 81 Gewlchts-%
v-Butyrolaqitn un4 etwo 1Q ewichte-% lsopropyl-Aikohol. 36  1&  Ene Tinto
nach Anspruch 1, wobel d or Ferbetoff weessrlosich let 15. Eins Tints nach
Anspruch 1, wobel der Wasserstoff In einem organisohen Lasungsmittel ls1ich
let. 1. Verwendung elner Tinto germnl irgendin.ern vorangegangenen Anspruch
zum nDrucken mit elnem Tin- t40   Mrh*iruckdr auf enW Kn    nft     Sp d
su  der Gruppo nuewih   le W  u Polysthylen Teq.rphjthalat t; ykol1
Acrylnibi-WitaOIn-8tyrol; Polycarbonat; PolyvinylchlOrld; elner Miachung
von et- wa 5e0% Polycarbonat und etwa n0 % Acryinitrid-Butadlen-Styrol; und
Polybutylen Terephthelete besteht. 45   Rovendlcatlons 1.  Encre pour
marquer une matiAre plastique, en utHisant une imprimants a jet d'encre,
dane laquelis ladite enore set uns solution homogbne comprenant en poid:
(a) de I1  10% de tinture; o(b) de  A  25% d'un agent. de jet. qul est
l'sau et/au un liquids organique dont le point d'dbullfton set compris
entre 50 et ZQWC; et (c) Is complement Otant sensiblsrment vy moins un
solvant organique capabkle ds diesoudre, gonfler ou pmn6.trer la matlure
plaiquje et qu1 qeetun dvent pour ladite teinture. 2.  Encre salon la
revendlc.ton 1. dn. Itgule ladit teinture constitue de 2 6 4% en polds de
ladite sncre. 3.  Encre selon la revendlc.otn 2, dans Ifujile ladite
teinture comprend envirQn 2,5% en polde de Indite enqrra. 7    EP 0 413 442
B1 4. Encre selon la revendication 1, dans laquelle l'agont de jet est
I'oau et constitue de I A 10% en polds de ladits snre. 



5.  ncre solon la revendlotton 4, dane laquelle ledit agent de jet set
l'eau t constitue de 4 A 6% en polds de I'encre. 0. Encre selon Is
revendlcation 1, dans laquelle ledit agent de jet constitue de 5 a 15% en
poids de l'encru et *t un liquid. organique ayant un point d'4buiition de
50 A 2000C. t 7, Encrqo solon la revendication 6, dens laquelle ledit agent
de jet constitue de 5 A 16% en poids de I'encre et at, un polvant organique
ayant un point d'6bullitlon de 60 A 160C. ..    n cr r lon la rovendiatlion
1, dns la.qul.ie ledit agent do ejt comprond aumoinsun elemontchobl parmI
lo m~thanal, l'4thanol, Is propanol-l. 1I'.opropanol, 1'ac.tnte d'6thye, Is
m~thyi6thykltone, Is m4thyliso- 6       Wbutylatoneri'. thoxyfthgnolt
4'&ther m~thyllque de propylbns-glycol. 0.  npre sJlon lo revendiPoon 1,
d.ns laqvts  tedit agent de jot oet un m~lange d'eou et d'un liquid. orga-
nique yaynt un point dc'bullitlon d.9 50 A 200O9r. 20  11O. Encre selon la
revondiceation 9, qul contfont environ 5% en polds d'un liquids organique
qul bout entre 50 et 150C. II. Encro selon la revondication 1 , danslquolle
lecdlt aolvent organique est un melange de 2 a 4 composants. 25  12 Encre
solon la revendloation 1, dana taquelle ledit solvent organique set un
6lmont cholel dans les grou- pes camnprenant lea alkyi-giyqpis dont le
,rdca aikyls contnt t do 1 A 4 atomp do carbons, les hydro- wbortsir
aromatiques. Igf tno. a (tstpyi'folldones et les lactones. 13. Encre solon
Is revendloction 1, compronant un 616ment cholsl parml: environ 5% en polds
de Morfest Ink Black B, environ 3% on poids de dipropylbne-glycol, onviron
87% en polds de gamma -butyrola.0pne at environ 5% on polds d'oau; envimon
5%Y on poids 49 Mqrfggt Inr 5Ik B, onviron 4% on posda ph6noxy0,thanol,
environ 86% en pkoi4 de. gamma-butyrogon# et envlqn 50 en poids d'eau;
envlron 5% en poidj de MQrfst Ink Black B, environ 80% en poldo do
N-m6thylpyrroldone, environ 10% on polds do N-yclyohoxylpyrrgldnq et
p.nviron 5% on polds d'eau; environ 5% on pid do e  lvnt -tsg 4.6, environ
80% on polds de N-m6thytpyrrolidone, environ 10% on poids do
N-cydgiheWxyrprrwoQdpno t environ 5% on polds d'e.au; environ 5% en pajoi
dp 6I9ent Me* 40, environ 75% en polds de N-6thytpyrrolldone, environ 10%
on poids do N-cyclohoxy.lpyrroijione ot environ 5% en poids .d'oau 40
r         21penviron 5% on pQJs d Moj'fst d 1Q2, environ 5% en pold.s
46ther ph4nyliquo d'4thylineogly- K-'  ~      vcol 77 % on. polds do g.mmat
utyrolas^Zono, *nvlron 10% en polds de m6thyi.6thylo.tone ot environ 3% pn
polds d'esu; environ 5% en polis de Endgrin Ink, environ 5% en polds
d'ether phenylique d'ethylbne-glycol, onvIron 77% en polds d9o
pmrme-butyrQo#tne, environ 10% en polds de m6thylathylc tone et environ 3%
on poas d'aou; et 45          oenviron S% on polds de Mqrfot AVtornate Red
B, environ 4% en pold8 d'ether phenylique d'ethy- Lne-glyJ, environ 81% .n
polds do gamme-butyrolactone et environ 10% on polds d'aicool IsQpropyIl-
1. E~ncreV!.on la revend0Otion 1, dqins WquOlle Wdite tointure set
hydrosoluble. 60 15. Encre selon Ia revendliqtIon 1, dens laqueol ldite
teinturo est soluble dens un solvent organIque. 1. Utilssotion d'une encro
selon l'une quelconque des revendications precidentes pour imprimer a
l'alde d'une Imprimanto A jet d'encre sur une mlre plastique choisle parml
lo t~rphtlato de polyethyllno- ff     golyco ;
l'acryionitrileo-bua4Idne-atyrine ; 1, Polyorbonate; l chiorure do
polyvinyle ; un mll4nge d'on- viron 60% de polycarbc9nltp et envirgn W%
d'acrylonitrlebutadlino-styr~ne; et Iter~phtlut diQo pOybu- tyl*ne. *  C  L
M   S 1    


