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it relates to liquid inks for marking instrunents.
Nhrklng |nstrunents e.g., pens and markers, have a tip to which a l'iquid
ink is Supp|led froma reservoir to be applied onto a substrate, such as a
sheet of paper, by neans of the tip which is noved over the surface of the
10 substrate to leave a liquid trace.qgTraditionally, Iiquid inks for
mar ki ng i nstrunments either have a viscosity of about 5 centipoise ("cps")
or lower (e.g., for fiber tip pens or fountain pens), or have a viscosity
of 15 about 7,500 cps or higher (e.g., for ball point pens). The latter
usual ly contain a certain anmount of a polyneric material(S) One of the
features of the present invention involves non-erasable liquid inks for 20
mar ki ng instrunments with a distinctive range of viscosity. Thus, one aspect
of the invention relates to a non-erasable liquid ink, with a water content
of about 0-15% by weight, for a 25 mar ki ng i nstrunment. By "erasable
i nk" is meant

LIQUID INK
The present invention relates to

liquid inks. More particularly, it relates to
liquid inks for marking instruments.

5 Marking instruments, e.g., pens and
markers, have a tip to which a liguid ink is
supplied from a reservoir to be applied onto a
substrate, such as a sheet of paper, by means of
the tip which is moved over the surface of the

10 substrate to leave a liquid trace.
Traditionally, liquid inks for marking
instruments either have a viscosity of about 5
centipoise ("cps") or lower (e.g., for fiber tip

. pens or fountain pens), or have a viscosity of

15 about 7,500 cps or higher (e.g., for ball point
pens). The latter usually contain a certain
amount of a polymeric material(s).

One of the features of the present
invention involves non-erasable liquid inks for

20 marking instruments with a distinctive range of
viscosity.

Thus, one agpect of the invention
relates to a non-erasable liguid ink, with a
water content of about 0-15% by weight, for a

25 marking instrument. By "erasable ink” is meant
an ink, which, after being deposited on a porous
substrate, cannot be erased using a conventional
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an i nk, which, after- being deposited on a porous substrate, cannot be
erased using a conventi onal -2- rubbery eraser. The non-erasable ink

i ncludes a solvent and a colorant, e.g., a dye or a pignent, dissolved or
di spersed in the solvent, and has a viscosity of about 15 to 4,500 cps. 5
More preferred ranges of viscosity include, but are not limted to, about
50 to 2,000 cps, about 100 to 1,000 cps,-o03 about 150 to 600 cps. The
viscosity of an ink of this invention described herein is that neasured at
a shear rate of 30PuBPery ef&Se.at Th@ORvheapasableeinkThAclugesdai nk may

al so contain one or re | ith d | | i ght :
from about 1x104 t5°ggfﬁﬁp%ﬁ¥P%L§°¥%F§?§¥:%? ?'aggﬂggFg?;fme{g [Zr;?nglng

daltons) with the pbgmentonfitasodbiredheridisperpellyinr Ebp beoilmgn&bout 0. 05%
to 2.5% by wei ght t I DKers pLef n f e tal pol yner
8&85@?? Qlyﬁéfﬂgﬁgy_éf §boat 18ngg @f shhecpgial poly

) .5
contents is about 0 is particularly prePerre that the
total pol yne® contMareppraferred Bangesanf| ¥isgpsityt Aprdude, butpg| yners

include, but are ngiel hBtt €dmieed to, about 50 to 2,000 cps, about
100 to 1,000 cps, or about 150 to 600 cps. The
viscosity of an ink of this invention described
herein is that measured at a shear rate of 300
10 sec™! at room temperature. The liquid ink may
also contain one or more polymers with averaged
molecular weights ranging from about 1x10% to
1x10% daltons (preferably, about 1x10° to 6x10°
daltons) with the total content of the
15 polymer(g) being about 0.05% to 2.5% by weight
of the ink. A more preferred range of the total
polymer contents is about 0.05% to 1.0%. It is
particularly preferred that the total polymer
content be about 0.3%. Examples of suitable
20 polymers include, but are not limited to,
polyvinylpyrolidone ("PVP") and ketone/
formaldehyde resin.
Preferably, one or more lubricants,
such ag oleic acid or oleic diethanolamine
25 ("ODEA"), can be incorporated in the liquid ink
as to decrease friction resulting either from
contact between a marking instrument and the
substrate (e.g., paper) onto which a marking is
being made, or, in the case of a ballpoint pen,
30 from contact between the roller ball and the
socket, thereby enhancing smoothness in using
the marking instrument.
The colorant used in the liquid ink
may be either a dye (i.e., which can be
35 dissolved in a solvent), or a pigment (i.e.,
which can only be dispersed, rather than
dissolved, in a solvent). When a pigment is
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pol yvi nyl pyrol i dohe ("PVP") and ketone/ formal dehyde resin

or nore lubricants, such as. oleic acid or ol eic diethanolam ne 25

("ODEA"), can be incorporated in the liquid ink as to decrease friction
resulting either fromcontact between a nmarking instrunment and the

substrate (e.g.

of a ballpoint pen, 30 from contact- between the roller ball and the
socket, thereby enhanci ng snoot hness in using the marking instrunent.

rat her than di sso

di ssolved in a so+ %tinc?ﬁdédp nF§é %&k N g?gﬁﬁ é%béﬁ%y be di spersed,

Preferably,
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paper) onto which a marking is being nmade, or, in the case

a sol

-3- used,
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colorant used in thed|ifiti llsi pkeflayrbd ehites gexm&ngiagantwméch can be 35
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preferred that a ptghent agdimenbation ¢ncineﬁbaka§ﬂe ink so as to prevent

pi gnent sedi nentation or |ngnggﬁg@ggspgggtgfrtﬁ@peg&véﬂt{gas i nvention 5
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relates to a non-erasable lzqu;d ink, with a
water content of about 0-15% by weight, for a
marking instrument which includes (i) one or
more polymers with averaged molecular weights

ranging from about 1x104 to 1x106 daltons,

preferably, about 1x105 to 6x105 (e.g., PVP or
ketone/formaldehyde resin), (ii) a colorant, and
(iii) a solvent, with the total content of the
polymer(s) being about 0.05% to 2.5% by weight
(more preferably, about 0.05% to 1% by weight)
of the ink. In a particularly preferred
embodiment, the total polymer content is about
0.3% by weight. Similarly, whenever necessary,
other ingredients, such as a lubricant or a
gelling agent, can also be included in the ink.
Note that a colorant incorporated in
an ink of this invention does not include a
colored polymer, e.g., polymeric dyestuff.
Similarly, a polymer used in this invention is,
by definition, not colored. By "polymer" is
meant a macromolecule consisting essentially of
repeating units with a molecular weight of at
least 1x104 daltons. A preferred M.W. range is
about 1x104 to 1x106 daltons. A particularly

preferred M.W. range is about 1x105 to 6x105

daltons.

Also within the scope of this
invention is a marking instrument which
includesg: a body, a reservoir chamber within the
body, and a liquid ink in the chamber. The
liquid ink may be an ink of the present
invention as described ‘above, or an ink of a
lower viscosity which is most suitable for use
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wat er coptent of about 0-15% by weight, for a marking instrunment which

I ncludes (i) one or nore polyners with averaged nol ecul ar wei ghts rangi ng
fromabout [err]" to 1x10[err] daltons, 10 preferably, about |x105 to
6x105 (e.g., PVP or ketone/fornmal dehyde resin), (ii) a colorant, and (iii)
a solvent, with the total content of the polyner(s) being about 0.05%to
2.5% by weight (nore preferably, about Q Q5% to 1% by weight) 15 of the
ink. In a particularly preferred enbodi nent, the total polynmer content is
about 0.3% by wei gt . £fiSied Itaiﬁ )pewm@ie\ﬂbdzeqﬁqsamghmmamgr edi ents,

such as a lubricant or a gel be Jj ncl uded én t he i nk. 20

q&ag an alig

Note that a col orant incorpora e Ya{n B i S Jﬁ‘ﬁ/%ﬂﬁ‘o does not

i ncl ude a col or ed e | ueclgxdeq)c#ryrmk (f-egdasiamfce Smrimlay a pol yner
used in this i nveripmds edy dalddldin chPlsfo! i il cRGhyer! 1S 25

meant a macronol ecul e consi sting essentially of repeating unjts with a
nol ecul ar wei ght di° & Baxking &kRerdg %qwrm mhesker shify range is
about 1x104 to Ixid 1y dlﬂ'lf.ﬁ{& u%epeﬁnméﬁrdna piigores dheV range is

about IxlJerr]to j:6x1c£) devme ws respecﬁé thlgloc{ he Scope of this

valve defined by the feed device and the
elastomeric member for controlling communication

10 between the chamber end the channel, whereby the
feed device is retractable relative to the body
under a force exerted against the tip, and in
responge to such retraction the chamber is
pressurized by deflection of the elastomeric

15 member and the valve is opened to allow the ink
to enter the channel from the chamber. Note
that the marking instrument constructed in a
manner described above may be equipped with a
variety of different marking tips (e.g.., a

20 roller ball) and is not limited to any
particular type of tip.

A further aspect of the present

invention relates to a method of making a
marking on a substrate, e.g., a piece of paper.

25 The method includes the steps of: providing one
of the above-described liquid inks of this
invention, and applying the liquid ink against a
surface of the substrate forming a marking.

One feature of the invention is the

30 use of the valved ink feed device which allows
lower viscosity ink to flow to the marking tip
only when the tip is pressed against a writing
surface: Without this valve restricting flow to
the tip, the lower viscosity ink would tend to

35 leak from the marking tip. By use of this
valved ink feed device, lower wviscosity ink can
now be used, the ink having lower writing



inventiaon is a marking instrument which includes:

a body,

chanper within the body, and a liquid ink in the chanber.

ink may be an ink of the present invention as described above,

a lower viscosity which is nost suitable for use

controlling conmunication 1 between t he cha

a reservoir
The 35 liquid

or an i nk of

-4- in fiber tip pens
or fiber tip highlighters. Preferably, the marking instrunent further

I ncludes an ink feed device having a chansel for conducting the ink from

t he chanber 5 to a marking tip, an elastomeric nmenber which partly
confines the chantfericarichns whear tappllied.eed device with respect to the body,

and a val ve defined by the S)Q%Qrd?‘éia%%.r%'&dﬁhﬁe ﬁ#%%&:gﬁgt fr(;rq:g;ro?er for

annel ,

whereby the feed ®&gsenty dinventdepamidlr beampparest: fxogodpeainder a force

exerted agai nst t F1t1ichind @riarinREl ARJE de@ctiphibatl LFcith@n the chamber is
pressurized by defl ection of {he elastoneric % fF]‘Flmerrber

opened to aPl ow t RFeHArTes MR tsy o ARG

appending claims.

2 Shenb

The drawings are first briefly

described.

and the valve is

er.

Figure 1 is an axial cross-section
10 through a forward end portion of a fiber tip pen
according to an embodiment of the invention, the

valve being shown in a closed condition;

Figure 2 is a view corresponding to

Figure 1 but with the valve shown open;

15 Figure 3 is a longitudinal cross-

section through a forward end part of a fiber

tip highlighting marker in accordance with

another -embodiment of the invention,

being shown closed;

20 Figure 4 is the fiber tip marker of

Figure 3 with the valve opened; and

Figure 5 is a marking tip of this

invention with a roller ball.

Colorants to be used to prepare a

Not e

the valve

25 liquid ink of this invention can either be dyes
or pigments. Examples of dyes include, but are
Solvent Violet

not limited to, Solvent Blue 38,

8, Basic Blue 7, Solvent Red 125,
Black 46. On the other hand, Pigment Blue 6,

and Solvent

30 phathalo Blue, Pigment Blue 15.2 and Carbon

Black are examples of pigments.

dye or pigment can be used in a liquid ink to
obtain the desired color, shade and the like.

More than one

The viscosity of a liquid ink can also be "fine-

35 tuned® by varying its dye content.

Selection of solvents depends on,

among others, the dyes or pigments to be used.



that the marking instrument constructed in a manner described above may be
equi pped with a variety of different marking tips (e.g., a 20 roll er
ball) and is not limted to any particular type of tip. "A further aspect of
the present invention relates to a nethod of making a marking on a
substrate, e.g., a piece of paper. 25 The nethod includes the steps of:
provi di ng one of the above-described li-g#i & i nks of this invention, and
applying the liquid ink against a surface of the substrate formng a

mar ki ng. One featsﬂlsreafta feasiitabdie ifor ipreapgeradtion ofisleigiid hiskal ved i nk

feed device which 5‘%’? S i1t ty, T marking tip
only when the ti p | s presse aafzg nst allwrlit%&n &sur c%&i\/vaﬁ]out this val ve
restricting flowgkvadle maneethiel |eihar v ipheny oshNer tend to 35

| eak fromthe nardenigldrnd- glﬁblu%ég{yﬁ I tthetd) \(ﬁ_(bﬁd’ﬂ?]f@%i gBxdse, | owner
xLZﬁOZLLYIgﬂk can qgﬁ%%%dﬁ;;;ﬂﬁ?ﬁﬂh%ﬁ haV|ngIﬁ%§§e' &zeéﬁble friction

glycol monoethyl ether can be used to dissolve

Solvent Blue 38. Pigments, on the other hand,

can be digpersed in solvents by techniques well

known in the art, such as using high shear

10 mixing equipment. Of note, solvents with low

volatility (e.g., boiling point higher than

180°C.) and high hygroscopicity are preferred.

Also note that more than one solvent can be

included in a liquid ink either to improve the

15 solubility of a dye or the dispersion of a
pigment, or to "fine-tune", the viscosity of the
ink.

However, a more drastic adjustment of
viscosity is achieved by incorporating in a
20 1liquid ink one or more polymers having averaged

molecular weights ranging from about 1x104 to

1x106 daltons. Examples of such polymers
include, but are not limited to, PVP and
ketone/formaldehyde resin. Note that PVP does

25 not only confer viscosity on a liquid ink, it
also serves as an elasticizer. By "elasticizer"
is meant an ingredient in a liquid ink which
makes the ink less likely to build up
undesirably at the marking tip of a marking

30 instrument during use. Whenever necessary, a
proper elasticizer, regardless of its molecular
weight, can also be incorporated in a liquid ink
to reduce or eliminate buildup.

Also can be included in a liquid ink

35 of this invention is a lubricant, such as oleic

acid or oleic diethanolamine, to reduce the

friction which is generated from contact between



presentsinvention will be apparent fromthe follow ng draw ngs and
description of the 5 preferred enbodi nents, and al so fromthe appendi ng
clainms. The drawings are first briefly described. Figure 1 is an axi al
cross-section 10 t hrough a forward end portion of a fiber tip pen
according to an enbodi ment of the inventipn, the valve being shown in a
closed condition; Figure 2 is a view corresponding to Figure 1 but with the

val ve shown open; ; ' | S |%ggi udi . CI 0SS-
section through aa?%ﬂ%?%gej_h?%%ﬂe{# gaaﬂcfi%'eé %‘%34 i g %l%%%"g rker in
accordance with ahddekingibirlibeing gade o rhatweem, theddakl vandei ng shown

cl osed; 20 the sockdt Wi G bdFlgdint I, ldd wBIKEg Ao Figure 3 wth
t he val ve opened;_and F|g¥re S5is a marking tip of this invention with a
roller ball. Col FERTRYt AR RAFEPEr epare a 25 liquid ink of this

invention can either be dyathen pipignent ixagddtoipshipsrs gl ude, but are
not 1 mted o, Splyeih Bk S%ell 4aagll S afS e A4S Jaed0! vt Red
in the ink so as to prevent pigment sedimenta-
tion or ink leakage. A gelling agent is added
to a liquid ink to provide the ink with an yield

10 point and to make the ink shear thinning, thus
retaid the sedimentation of pigment. _

The liquid ink of this invention is
most suitable for use in a marking instrument
having a feed device which condﬁcts marking

15 liquid from the reservoir chamber to the marking
tip supported by an elastomeric diaphragm which
partly confines the reservoir chamber and forms
a valve with the feed device so that, when the
tip is applied against a surface, the feed

20 device retracts causing the diaphragm to
pressurize the liquid in the reservoir and open
the valve whereby liquid is pumped to the tip.

For examples of such a "diaphragm
valve" assembly, we refer to International

25 Publication No. WO 93/05966 {(publication date:
April 1, 1993). Figures 5, 6, 7, 8 and 14 of
the referenced PCT application have been
included in the drawings herein as Figures 1, 2,
3, 4 and 5, respectively.

30 Shown in Figures 1 and 2 herein is a
fiber tip pen. A washer 6 is held in a barrel 1
by a nose cone 25 fitted in the forward end and
having an axial bore in which a cylindrical
piston 26 is accommodated. Extending through a

35 piston is a fiber rod 27 with a free end
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assembly consisting of the fiber rod, piston and
valve sleeve to retract and the washer 6 to
flex, as shown in Figure 2.

Illustrated in Figures 3 and 4 herein
is a fiber tip highlighter. The washer 6 is
trapped within the forward end of the barrel 1
by a tubular nose piece 30 fitted to the barrel.
A fiber core 33 is located within the nose piece
and includes a head portion which is slidably
guided relative to the nose piece by a bearing
34, the free end of the head being arranged to
protrude from the nose piece and being shaped to
define a broad edge for laying down a wide line
of marker fluid. The rear end of the core bears
on the central region of the washer 6 and is
recessed to accommodate a central tube defining
a feed channel 14 and the valve 8leeve 15
surrounding the tube. When the marker tip is

' pressed against a surface, the core 33 retracts

and causes the elastomeric washer 6 to flex
rearwardly so that the valve is opened and the
reservoir chamber is pressurized, whereby fluid
is supplied to the core via the ports 16 and
feed channel 14 and flows along the ducts in the
core to the tip to be laid down thereby.

Shown in Figure 5 is a roller ball tip
assembly which may be fitted into the sleeve of
the pens similar to those shown in Figures 1 and
3. A ball housing 65 is telescoped together
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included.in a liquid ink either to inprove the 15 solubility of a dye
or the dispersion of a pignent, or to "fine-tune", the viscosity of the

i nk. However, a nore drastic adjustnent of viscosity is achieved by

i ncorporating in a 20 liquid ink one or nore polyners having averaged
nmol ecul ar wei ghts ranging fromabout 1x1[err] to 1x1(err] daltons.
Exanpl es of such polyners I ncl ude, but are’not linited to, PVP and
ketone/fornaldehyde sin, te t.h Py ot _on conf er
viscosity on a |iqurdaai fkEee §PS0§§eW%§§155 aﬁugPﬁgflg?ﬁﬁrk¥
"elasticizer" is nShet ferd mgdebaenani axiali hore Sakwhhchhcqnaas;she i nk
less likely to buihd -ua U295k 20 Lna! phig a@rk'ﬂg EhByl! a2HBLE' N0 30

i nstrument during use. enever necessary, a proper. el asticlzer,
regardl ess of its RSCOBEAREY ﬁ@?&ﬁ?°1€aﬁ°aF§odB§1PﬂéoP$th?ebalﬁ a liquid

ink to reducg or ehbﬁbaatgexbuxeadu}aeled pehenl BRel B&Lmdeﬁutntmhl quid ink 35

of this invention is a_l I cant as ol.ejcsac
di et hanol ani ne, to™R&d{e Fﬁenfﬁl ﬁ ﬁﬁPgﬂ #g aéﬁg?a?egr??gﬁfcontact
bet ween volume if required.

The two working examples set forth
below are to be construed as merely
10 illustrative, and not limitative of the
remainder of the disclosure in any way
whatsoever; A total of eleven different liquid
inks of this invention, i.e., Formulations 9-1,
9-2, 9-3, 9-4, %-5, 9-6, 10-1, 11-1, 11-2, 11-3
15 and 13-1 as shown in Tables 1-4, were prepared
in the two working examples. Formulations 9-0
and 10-0 as shown in Tables 1-3, on the other
hand, are both prior art liquid inks.
Code names and abbreviations used in
20 Tables 1-4 denote the following solvents, dyes,
polymers and lubricants:
PM 71: diethylene glycol monoethyl ether,
' from Ashland Chemical, Dublin, OH
PM 78: phenyl cellosolve, from Ashland
25 Chemical, Dublin, OH
PM 74:  oleic acid, from Henbel Emery Group,
Hoboken, NJ
PM 83: dipropylene glycol, from Ashland
Chemical, Dublin, OH
30 PM 81: polyvinylpyrolidone PVP K-90 (averaged
M.W. 3.6x105). from BASF,
Parsippany, NJ
PM 21: Solvent Blue 38, from the Gillette
Co., Boston, MA
35 PM 24: Solvent Violet 8, Neptun Violet Base,



-7- a marking instrument and the substrate on which a marking is being nade
or between the ball and the socket of a ballpoint pen, as well as to
prevent hard starting. 5 When a pignent is used to prepare a
liquid ink, a gelling agent may al so be included in the ink so as to
prevent pignment sedinenta- tion or ink | eakage. A gelling agent is added to
aliquidink to provide the ink with an'j* Id 10 point and to nake the

i nk shear thinning, thus retard eqdi_nentation pigment. The liquid
ink of this invention is nos rogh%e%:a&szgggnyﬁ g;Jrrar ki ng i nstrunent

having a feed devikde 2&i ch @asdiecBluen7ki Bgsbhiyl Blluieqéi3d,f aomt he

reservoir chanber to the margy tHah oLt e y an el astoneric di aphragm
whi ch partly confines the resé%%oir éﬁ%ﬁﬁéﬁaaﬁi forms a valve with the feed

device so that, wWRh 33% ti PalyentpBlagkadsi-nSerdsedr Fass Blaski eed 20
device retracts causi ng the o, afrcx0 B, PFeSSe ze the liquid in the

ol 65 of such: R h b AR ST SR TPaRa o Elar | onal
America, Rockleigh, NJ
ODEA; oleic diethanclamine, Alkamide D02805,
from Rhone-Poulenc, Monmolith
10 Junction, NJ
EXAMPLE 1: Blue Inks
Seven blue inks, 9-0 through 9-6, were
prepared, their formulations being shown in
Table 1 below. The viscosity, the coefficient
15 of friction, the laydown and the buildup of each
ink were measured. By "laydown" is meant the
amount of ink deposited on a substrate from a
marking instrument.
The viscosity of an ink was measured
20 at a shear rate of 300 .~z|ec'1 at room temperature
using a Haake CV-100 Viscometer, made by Haake
Buchler Instruments, Inc. of Saddle Brook, NJ,
using ME-15 sensor system.
The writing friction of a ballpoint
25 pen was measured by a friction tester which used
a Schaevitz force transducer Model No. STD-G-
100, manufactured by Schaevitz Engineering
Corporation, Pennsanken, NJ, to measure
frictional force for a ballpoint sliding on the
30 surface cf a sheet of paper. The ballpoint pen
was writing on 60 pound white paper at 22 £t/min
writing speed, 60 degree from horizontal writing
angle and at 200 grams writing load.
sCoefficient of friction" is defined as writing
35 friction divided by writing load.



25 RPubl i cati on No. WD 93/05966 (publication date: April 1, 1993).
Figures 5, 6, 7, 8 and 14 of the referenced PCT application have been
incl.uded in the drawings herein as Figures 1, 2, 3, 4 and 5, respectively.
30 Shown in Figures 1 and 2 hereinis a fiber tip pen. A
washer 6 is held in a barrel 1 by a nosen:[cjfne 25 fitted in the forward end
and having an axial bore in which a cylT ital piston 26 is accommopdat ed.
Ext endi ng through a 35 St fi % t free end - 8-
protrudi ng through the Ieadr&%’g g‘n d?%“% hetbnosé'ﬁg' %”"”[\L‘\éI p%é’f |1r§e a witing
tip. The ports 16 neasured dwea siasm@yialzse:a/a‘eta@ mqhme,u Modfedlom t he

reservoir chanber w9 ¢ h%‘g@éarbye&q‘é)fngme@ dodtaVaiaat he valve is
opened by a force exerted on the witing cau5|n the feed assenbly
consi sting of the P&t 48y £ %W%%IS\P@%’E S BF™Ect and the
washer 6 to&|ex, mts:hfgmoau Fi guwardbwn is defmed as |llustrated in

Figures 3 and 4 hergin 158, PGt i ¥y IAllToe TR RNTS. S

"Buildup,® on the other hand, is defined as the
weight of ink (mg) attached to the tip of the
marking instrument at the end of a laydown

10 measurement.

Two different types of ball points,

451 S8S point and Flex 474 point, were used to
measure the writing friction, laydown and
buildup. 451 SS point was made of stainless

i5 steel and used 1 mm tungsten carbide ball. Flex
474 point, on the other hand, was made of nickel
silver and used 1 mm tungsten carbide ball.



trapped.within the-forward end of the barrel 1 by a tubular nose piece 30
fitted to the barrel. A fiber core 33 is located within the nose piece 15
and i ncl udes a ‘head portion which is slidably guided relative to the nose
piece by a bearing 34, the free end of_the head being arranged to protrude
fromthe nose piece and being shaped to define a broad edge for |aying down
a wde line 20 of marker fluid. The rear end of the core bears on the
central regromofThe Washer—¢—and— TS Tecesset-To—acconotatre o cental
tube defining a feed channel 14 and the val ve sl eeve 15 surrounding the
tube. Wien the marker tip is 25 TREEESEd agai nst a surface, the core 33

retracts and causes the elastonerlc masher 6 to flex rearmardly so that the
val ve is oper g 3

supplied to the core via the pog%ggég%ffgugotq b fggg ﬁgﬁnnel 14 and fl ows
along the ducts in the core to ereby. Shown in
Figure S is a roller bahjLotip gsgenbl y_yhi chgDgy begikttedngto tg | eeve

of the pens simlar to those s omm |n gure“I and~— 35
housing 6pM %1t el escopggd. gogetderg 25.5 25.6 25.5 25.7 24.8

PM 78 19.8 25.8 25.5 25.5 25.5" 25.7 24.8
PM 83 9.9 12.8 12.7 12.7 12.6 12.7 12.3
PM 74 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Resin sK 14.6 0.0 0.7 0.5 0.6 0.0 0.0
PM 81 0.3 0.0 0.0 0.1 0.2 0.3 2.5
PM 21 25.4 25.4 25.4 25.4 25.4 25.4 25.4
PM 24 3.9 3.9 3.9 3.9 3.9 3.9 3.9
PM 25 4.3 4.3 4.3 4.3 4.3 4.3 4.3
Total 106.0 100.0 100.0 100.0 100.0 100.0 100.0
Vig~

cosityl 12500 350 380 400 520 460 4800
Coefficient

of Friction _
Flex-474 0.16 0.11 0.11 0.11 0.10 0.10 0.13

4518S 0.18 0.14 — — — —_— —
Laydown?

Flex-474 18.0 20.0 22.2 16.7 15.1 16.2 14.9

451SS 17.1 18.3 — — — — —
Buildup?

Flex—-474 0.37 0.47 0.27 0.90 0.13 .10 .10

1. in centipoise or cps
2. in mg/185 ft
3. in ng




-9- with a feed rod 66 within a tubular case 67. The feed rod has an axi al
bore 68 which conducts marker fluid to the ball 69. As shown a smal
secondary reservoir 70 is defined by the ball 5 housi ng i mredi atel y
behind the ball, but this may not be needed or could be given a greater
volume if required. The two worKking exaqR%es set forth below are to be
construed as nerely 10 illustrative,~and not lintative of the

remai nder of the disclosurgj n t sQever. A.total,, of even
different |iquid inks of t%és%lh%\%n}[/{?%#g%?"%a,' Eé?rrh’l‘&tcf’&’r&i’g-", 9-2, 9-3,
9-4, 9-5, 9-6, 1¢he inks| waslagdjubted by changrdgl3hé amosimdnan ofn Tabl es

1-4, were preparagd hdiimdeid Wi 91N 18%21PEY) BALTHER4LORY . 9-0 and 10-0
as shown in Tables 1-3, “on the other hand, are both prior art liquid inks.
Code nanes and atfBteWrdttiniEs frdstion dwhich tg,pEeperrigeadt &% he fol | owi ng

sol vents, dyes, ey revset fivd dnith ofC FrtiwtiBl) 7was grdaeilhy kedecedycol
TonoeL Yl S rer: eyl A 1Y WecodRy NerQEUS  Pheny!
Three additional blue inks, 11-1, 11-2
and 11-3, were prepared (see Table 2 below).
Like 9-5, 11-1, 11-2 and 11-2 all had a polymer
10 content of 0.3% (i.e., 0.3% PVP). However, 11-1
and 11-2 differed from 9-5 in that they
contained 10% and 20% more of each of the dyes
(i.e., PM 21, PM 24 and PM 25), respectively.
11-3, on the other hand, contained the same
15 amount of total dyes (i.e., PM 21, PM 24 and PM
25) as 9-5, with a PM 24 content being twice
that of 9-5. The viscosity, the coefficient of
friction and the buildup and the laydown were

measured following the same procedures described

20 above. As shown in Table 2, all three inks gave
writing friction which was slightly higher
than 9"50

The line intensity of the three inks

was also measured using a light reflectance

25 measuring apparatus, Macbeth PCM II, made by
Macbeth Division of Kollmorgen Corp. of
Newburgh, NY, with filter A. Line intensity is
a measure of the darkness of a written line, in
this instance, % reflectance. The lower the

30 value for % reflectance, the darker the line.
Absolute black would give a zero % reflectance
value. As shown in Table 2, all three inks gave
satisfactory line intensity.



25 . ‘Chem cal, Dublin, OR PM 74: oleic acid, from Henbel

Emery G oup, Hoboken, NJ PM 83: di propyl ene glycol, from Ashl and
Chemical, Dublin, OH 30 PM 81: pol yvi nyl pyrol i done PVP K-90
(averaged MW 3.6xI1 O ), from BASF, Parsippany, NJ PM21: . Solvent Blue
38, fromthe Gllette Co., Boston, MA-354 - PM 24: Sol vent Violet 8,
Nept un Vi ol et Base, - 10 - from BASF, Parsippany, NJ PM 25: Basi c

Bl ue 7, Basonyl Blue 636, from BASF, Parsippany, NJ PM 259: Sol vent Bl ack
46, Sepisol Fast Black 5 CN, fromBIMA, France Resin SK a
ket one/ f ornal dehyde resin, from Hul a Anerica, Rockleigh, NJ ODRA: oleic

di et hanol am ne, Al kam de D02805, from Rhone-Poul enc, Monnolith 10
Junction, NJ EXAMPLE 1: Blue |nks TABLE 2°

FORMULATIONS (% by weight)

11-1 11-2 11-3
PM 71 24.3 23.0 25.7
PM 78 24.3 23.0 25.7
PM 83 12.1 11.4 12.8
PM 74 2.0 2.0 2.0
Resin SK 0.0 0.0 0.0
PM 81 0.3 0.3 0.3
PM 21 27.9 30.5 22.0
PM 24 4.3 4.7 7.9
PM 25 4.7 5.2 3.7
Total 100.0 100.0 100.0
Viscosity 910 1650 450
Coefficient _

of Frictiont 0.13 0.14 0.11
Buildupt 0.40 0.30 0.5
Laydownt 15.7 16.6 16.9
Line Intensity! 23.2 24.5 23.2

* Footnotes 1-3 of Table 1 are applicable here.
t Flex—-474 points were used.




Seven blue inks, 9-0 through 9-6, were prepared, their fornulations being
shown in Table 1 below. The viscosity, the coefficient 15 of friction,
the | aydown and the buil dup of each ink were nmeasured. By "l aydown" is
meant the anmount of ink deposited on a substrate froma marking instrunent.
The viscosity of an ink was nmeasured 20 ;5 _at a shear rate of 300 sec[err]
at roomtenperature using a Haake CV-100 Vi sconeter, nade by Haake Buchl er

Instrunents, Inc. of Saddl enBrid e fbhaiusi g iMd-ikhe SeEor, sysdem The
witing friction of a ba H)oént 25 pen was neasured by a friction
tester which usecpﬁemﬁé 19 s RraRfriEdeaddereef were G 100,

manuf act ured by Sedmetdd dd)i cafpdegl GEHIOrEHgd ofParmsEnkemnd, to
neasure friction f.or ba) I.pai nt, sliding .on the 30 surface of a
sheet of paper. ail‘-'h'eé)bg%%g#arﬁalep?n b\?%f%’lti%bceg’nt LR white paper at
22 ft/mn Writinglaydewm, e-hiymeedehdmwerontddtesmiriey angle and at 200
grams writing |0%1f&9ﬁ{&'ﬂ?@r%an§g prdddduiiils I ARG Asovd | ting 35

oa

friction dividedtﬁ/vvrltlng . .
The laydown was measured using an ANJA Write

Test Machine, W-10 Model B, made by Anja
Engineering Corporation of Monrovia, CA at 22

10 ft/min writing speed and 200 grams writing load.

Note that 13-1 differed from 11-3 only

in that it only contained a single dye, PM 71.
By contrast, three dyes, PM 71, PM 78 and PM 83,
were included in 11-3. Since PM 71 has a

15 viscosity lower than that of PM 78 or PM 83, 13-
1l is less viscous than 11-3. As shown in Table
3, 13-1 and 11-3 were very similar in terms of
writing friction, buildup, laydown and line
intensity. Both inks gave a much lower writing

20 friction than 9-0, a prior art ink.



The | aydown of a ballpoint pen is neasured by a Hartley Wite Test Machi ne,
Model W10, made by The Hartley Conpany, Costa Mesa, CA, at 22 ft/mn
witing speed and 125 grans 5 witing load. "Laydown" is defined as
mlligrams of ink per 185-feet of witten_line. "Buildup,” on the other
hand, is defined as the wei ght of ink (ngf attached to the tip of the
mar ki ng instrunent at the end of a | aydown 10 measurenment. Two
different types of ball points, 451 SS point and Flex 474 point, were used
to measure the witing friction, |aydown and buil dup. 451 SS point was nade

of stainless 15 steel and used 1 mmtungsten carbide ball. Flex 474
poi nt, on The otner nand, was nade or Nl CKel sSiTver and used I[err]
tungsten carbide ball. - 12 - TABiRBLEO30 9-1 9-2 9-3 9-4
9-5 9-6_PM 71 19.8 25. 8 25.5 25.6 25.5 25. 7 24.8 PM
78 19.8 25.8 25.5 25.5 25.5 25.7 24.8

FORMULATIONS (% by weight)

13~1 11-3 9-0
PM 71 64.1 25.7 19.8
PM 78 0.0 25.7 19.8
PM 83 0.0 12.8 9.9
PM 74 2.0 2.0 2.0
Resin SK 0.0 0.0 14.0
PM 81 0.3 0.3 0.3
PM 21 ° 22.0 22.0 25.4
PM 24 7.9 7.9 3.9
PM 25 3.7 3.7 4.3
Total 100.0 100.0 100.0
Vis-~
cosity - . 150 450 12500
Coefficient
of Frictionmt 0.11 0.11 ' 0.16
Buildupt 0.5 0.5 0.4
Laydownt 17.8 16.9 18.0
Line Intensity? :
initial 15.5 16.6 18.3
after 185 ft  14.5 14.8 15.3

* Footnotes 1-3 of Table 1 are applicable here.
t Flex-474 points were used.




PM 83 . 9.9°° 12.8 12.7 12.7 12.6 12.7 12.3 PM 74

2.0. 2.0 2.0 2.0 2.0 2.0 2.0Resin SK 14.6 0.0

0.7 0.5 0.6 0.0 0.0 PM81 0.3 0.0 0.0 0.1

0.2 0.3 2.5 PM21 25.4  25.4 25.4 25.4 25.4 254

25. 4 PM 24 3.9 3.9 3.9_1%9 39 39 39PM25

4.3 4.3 4.3 4.3 4.3 4.3 4.3 Total 100.0 100.0
100.0 100.0 100gfAMBRR.®: 1HDadk Vifks COSity 12500 350 380 400

520 460 4800 Coefficient of Friction F|lex-474 0, 16 0.11 0.11

0.11 0.10 0.10 0.13 454%Plack inksg 10-Q) and 10-1, were _. .-

-- - - Laydowprepairéd cksddiTabld 8 (belatd) O 10072 a lfrfor dbtl 16. 2
14.9 451SS

Bui | dup[err] FI oxBigi-viddodicy ink; had a polymerfc cemeént of " |
451SS 50.13 27¢2%p i.e.,-27% of Resin SK._and 0.2% of PM_81 n
centipoise or cps(gyp} "By 18enttask, 10W did not contain any
polymers. As a result, it had a very low
viscosity (60 cps) and gave much lower writing
friction than 10-0 using the ballpoint pen Flex-

10 474.



- 13 - As shown in Table 1, the viscosity of the inks was adjusted by
changi ng the anpunts of two polyners, PM81 (i.e., PVP) and Resin SK The
witing friction (which is proportional to 5 the coefficient of
friction) was greatly reduced when inks of_|ower viscosity were used. Three
addi tional blue inks, 11-1, 11-2 and 1138 were prepared (see Table 2
below). Like 9-5, 11-1, 11-2 and 11-2 all had a pol yner 10 content of
0.3%(i.e., 0.3%PVP). However, 11-1 and 11-2 differed from9-5 in that

t hey contaimned 10% and 20% nore of each of the dyes (1.e€., PM 21, PM24 and
PM 25), respectively. 11-3, on the ottaBLEa#d, contained the sane 15

anount of tatal dyes (i.e PM21 PM24 and PM25) as 9:5_with a PM 24
content being tw ce that of 9-5. The viscosit the coeff|C|ent of friction

and the buildup and the | aydown werEORMULARTIONS Weightlane procedures
descri bed 20 above. As shown |n Table 2, all three |nk ave witing
friction which was slightly hlgher n 9-5. The |line |nteﬂ§t%y of the
t hree i nks | so measured usi n%oa‘q ight reflectance 25 iz‘4neasuri ng
appar at us, d; th PCM 11, nmade b 1.0
ODEA 27.0 1.0
Resin SK 27.0 0.0
PM 81 0.2 0.0
PM 25¢ 22.7 22.7
Total 100.0 100.0
Viscosity 7500 60
Coefficient
of Friction
Flex—-474 0.18 0.11
451SS _ 0.18 0.18
Buildup .
Flex-474 —— 0.17
45188 0.10 0.23

* Footnotes 1 and 3 of Table 1 are applicable here.




'Macbeth,Division ‘of Kol | norgen Corp. of Newburgh, NY, with filter A Line
intensity is a neasure of the darkness of a witten line, in this instance,

% reflectance. The | ower the 30 value for %reflectance, the darker the
line. Absolute black would give a zero %reflectance value. As shown in
Table 2, all three inks gave satisfactorygline intensity. - 14 - TABLE 2
FORMULATI ONS 1% by weight) 11-1 11-2 11-3 PM 71

gg 8 gg g PNI83W1thou%5fﬂr%Me}8elaboratlon, 1%415

12.8 PM 74 believed fhgt one skilled,im the art can,thSQQEIn SK

0.0 On0the above workifigPMxinples and other 0.3 0.3
0.3 PM 21 . 27.9 . 3Q..5 2.0 PM 24 -

4 3 gg§crlp%1ons herfig,Pm§£§1ze the presen%4_7 5 2
3.7 Total 5 inventiod ¢o its fulleBl(extent. 100. 0 Viscosity

910 1650 OFHER EMBODIMENTS

From the above description, one
skilled in the art can easily ascertain the
essential characteristics of the present

10 invention, and without departing from the spirit
and scope thereof, can make various changes and
modifications of the invention to adapt it to
various usages and conditions. Thus, other
embodiments are also within the claims.



ngyal cbprntmgf Frictiont 0. 13 0.14 0.11

Borrdupt - 0. 40 0. 30 0.5 Laydowt——-—
15.7 . 6.6 16.9 Line Inten5|tyt 23

|2:I4e>5< 474 ;30| nts \?\grg :sggm not 2?1 ra}1d§| ?T o-rll-g:)l |el éu?ael ﬁEpl | Céﬂlﬂmmmmmm,

and vari’ous properties thereof were neasoré® and conpared with t hose” of
11-39-0 and 11-2 (see Table 3 below). Except_for the 5 | aydown, ot her
properties were determnined follow ng thddadedcedures described above.

‘The | aydown was neagured usi rng rich-Adesalid a ilasid Maohifvx ANlo Model B,
nade by Anja Engi neerin CDG&?FatIO of -Mbonroyi a, CA at %% ft/mn
[

Wit ng speed and pivivR Y PPN 1 ﬁ"ered from11-3
only in that it onlgobmrtm resaii mlngrlaav:dyge a Pt dsgnmn refst, three

YeS, (P T £V 19 BSGuE16 Son 5 b D4 et Plnchoespofe Rl s, @ 19

1153 As shown in Teblec 4,500 cps.

TR 2. The ink of claim 1, wherein said ink
has a viscosity of about 50 to 2,000 cps.

3. The ink of claim 2, wherein said ink

10 has a viscosity of about 100 to 1,000 cps.

4. The ink of claim 3, wherein said ink
has a viscosity of about 150 to 600 cps.

5. The ink of claim 1, 2 or 3, further
comprising one or more polymers with molecular

15 weights ranging from about 1x104 to 1x106
daltons with the total content of said one or
more polymers being about 0.05% to 2.5% by
weight of said ink.

6. The ink of claim 5, wherein the total

20 content of said one or more polymers is about
0.05% to 1.0% by weight of said ink.

7. The ink of c¢laim 6, wherein the total
content of said one or more polymers is about
0.3% by weight of said ink.

25 8. The ink of claim 4, further comprising
one 6: more polymers with molecular weights
ranging from about 1x104 to 1x106 daltons with
the total content of said one or more polymers
being about 0.05% to 2.5% by weight of said ink.

30 9. The ink of claim 8, wherein the total
content of said one or more polymers is about
0.05% to 1% by weight of said ink.

10. The ink of claim 9, wherein the totall
content of said one or more polymers is about

35 0.3% by weight of said ink.




3, 13-1 and 11-3 were very simlar in terns of witing friction, buildup,
| aydown and line intensity. Both inks gave a much | ower Writing 20

friction than 9-0, a prior art ink. - 16 - TABLE 3 F
by weight) 13-1 11-3 9-0 PM 7?ngm|“mﬁ|“mn |
25.7 20%( ¢ L W § *

19.8 PM 78 0 9 -
19.8 PM 83 0.0 15.8 9.9 PM 74
2.0 « 2 0. Resin. . 0,0,
0 0 14.2,0£)PM 81 The :ugk oB %i%:.élﬁo, wherein Os?.d one 0.3
PM 21 QP more polymers ppclude polyvinyluyrplidone.
7.9 3, The ink ofM:Feim 11, wherein Jdid one
3.7 4.3 Tot al 100.0 100.0 100.0
Vis- cosity or morgspclymers furthepygipclude 12500 Coefficient of
Frictiont 5 0. I#etone/formaldéhjde resin. 0. 16 Buil dupt 0.5
0.5 0'f3. The ink of claim 10,'further

comprising a lubricant.
14. The ink of claim 13, wherein said
lubricant is oleic acid or oleic diethanoclamine.
10 15. The ink of claim 10, wherein said
colorant is a pigment.
1s6. The ink of claim 15, further
comprisging a gelling agent.
17. A non-erasable liquid ink for a
15 marking instrument comprising one or more
polymers with molecular weights ranging from
about lxlo4 to 1x106 daltons, a colorant and a
solvent, with the total content of said one or

more polymers being about 0.05% to 2.5% by

20 weight of said ink and a water content being
about 0-15% by weight of said ink.
18. The ink of claim 5, wherein the total

content of said one or more polymers is about
0.05% to 1% by weight of said ink.
25 19. - The ink of claim 6, wherein the total
content of said one or more polymers is about
0.3% by weight of said ink.
20. The ink of claim 19, wherein said one
or more polymers include polyvinylpyrolidone.
30 21. The ink of claim 20, wherein said one
or more polymers further include
ketone/formaldehyde resin.
22. The ink of claim 19, further

comprising a lubricant.



Laydownt, 17.8 16.9 18. fTT]TT“rﬁrénsitjﬁ———

initial 15.5 16.6 18.3 4 5
14.8 "15.3 * Footnotes 1-3 of Table 1 are ap mgﬂmu "
Fl ex-474 points were used. - 17 - EXAMPLE 2: Bl ack I nks ¢cTwa S,
10-0 and 10-1, were prepared (see Table 4 below). 10-0, a prior art
glgh-vgicosgt% ink,fhad a polymeric comt &%t “of 5 27.2% i.e., 27% of
esi n an . 2% of PM 81 (PVP) ras 1 di.d not, contaln an

pol ymers. As a reddit, it h%ﬁea19§r§flﬁ 6?5%35|Y§ef86nc53f and gave nﬁch
| ower writing frigubgickhanidOoletiai agidherbalkpoi di epbhanbleniné( 474,

TABLE 4 FCRNULATISNS (% by Wﬁ'gg % 39 glalm 19, wherein said 10-1

colorant is a pigment.
5 25. The ink of claim 24, further
comprising a gelling agent. ‘
26. A marking instrument which comprises a
body, a reservoir chamber within said body, and
a non-erasable liquid ink in said chamber, said
10 ink comprising a colorant and a solvent with a

water content of about 0-15% by weight and a
viscosity of about 15 to 4,500 cps.

27. The marking instrument of claim 26,
wherein said ink has a viscosity of about 50 to
15 2,000 cps.
28. The marking instrument of claim 27,
wherein said ink has a viscosity of about 100 to
1,000 cps.
29. The marking instrument of claim 28,
20 wherein said ink has a viscosity of about 150 to
600 cps.
30. The marking instrument of claim 28,

further comprising one or more polymers with
molecular weights ranging from about 1x105 to

25 5x105 daltons with the total content of said one
or more polymers being about 0.05% to 2.5% by
weight of said ink.
31. The marking instrument of claim 30,
wherein the total content of said one or more

30 polymers is about 0.05% to 1% by weight of said
ink.
32. The marking instrument of claim 31,

wherein the total content of said one or more
polymers is about 0.3% by weight of said ink.
35 33. A marking instrument which comprises a



PM 71

30.3 |

1.0 CDEA
27.0

0.0 PM 259
100. 0

17.8 27.9 PM78 T
e o My

60 Coefficient of Iﬁdcﬁ; i qn féseé&-ég"‘r chamber w:.thnp sja%di fg‘)dgu’ | Cfll.lp Fl ex- 474

0. 11 451SS

a non-(psz;saggl.lesg.lquld ink in Sald Ghegber, said

0.23 * Foot not es 11&{10 c%:ﬁ:fri@ﬁhi@ Snéldr HyPd Gl é}é&&uth - 19 - Wthout
further el aboration beI ed t hat one ﬁSkl I I in the art can, based
ISR e

on the above morhrﬂf

present 5

%R AN Yol P HS i ze the

S nverltxlcm td'alit@sfulﬁlﬁsttcﬁ:d]erdontent of said one or

10

15

20

25

30

35

more polymers being about 0.05% to 2.5% by
weight of said ink and a water content of about
0-15% by weight of said ink.

34, The marking instrument of claim 26 or
33, further comprising an ink feed device having
a channel for conducting said ink from said
chamber to a marking tip, an elastomeric member
which partly confines said chamber and supports
said feed device with respect to said body, and
a valve defined by said feeding device and said
elastomeric member for controlling communication
between said chamber and said channel, whereby
said feed device is retractable relative to said
body under a force exerted against said tip, and
in response to such retraction said chamber is
pressurized by deflection of said elastomeric
member and said valve is opened to allow said
ink to enter said channel from said chamber.

35. The marking instrument of claim 34,

 wherein said marking tip is a roller ball.

36. A marking instrument comprising a
body, a reservoir chamber within said body, a
liquid'mérking ink in said chamber, an ink feed
device having a channel for conducting said ink
from said chamber to a marking tip, an
elastomeric member which partly confines said
chamber and supports said feed device with
respect to said body, and a valve defined by
said feeding device and said elastomeric member

for controlling communication between said



OTHER ENBODI MENTS ‘From t he above descri ption, one skill ed—i—n—t—he—aii_can
easily ascertain the essential characteristics of the pres

i nvention, and wi thout departing fromthe spirit and scop mu’,ﬁm"“m
make vari ous changes and nndifications of the invention t
vari ous usages and conditions. Thus, rl\l/%(ﬁenbodl ments are al so Vi thin®tHe

cl ai ns. CASE: PM 188 - 20 - CL AI A non-erasable liquid

ink for a marking dwmm'cﬂa@ﬁei C QhRLaBl %Q‘ida sglvent, said ink
having a water co about. 0-15% by wei 5 viscosity of

of
about 15 to 4,500 §°°2 is re racﬂ??%enﬁe&\até-l"él #Plsa\?ﬂebeidﬁr said ink has a
viscosity of aboutudiest @ Zd¥@ @Bébrb%d aga:.nstTBa:.tinlé:.Bf Qh&' B2, wherein

said ink 10 h cqQsit f out 100 to, The
ink of claim 3, m%zé%ér‘]“:ea% Bxﬁ(%h a\?té‘(?&sisf"? giﬂ%&?‘ 180 to 600 cps.
5 pressurized by deflection of said elastomeric
member and said valve is openedl to allow said
ink to enter said channel from said chamber.
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5. « The ink of claiml1, 2 or 3, further conprising one or nore
polynmers with nol ecul ar 15 wei ghts ranging fromabout 1xIJerr] to

| xI 06 daltons with the total content of said one or nore polymers being
about 0.05%to 2.5% by wei ght of said i.nkgs Q. The ink of claimb,
wherein the total 20 content of said one or nore polyners is about
0.05%to 1.0% by wei ght of said ink. LEQUID INK The ink of claim®6, wherein
the total content of said on X \ qut O. 3@6by wei ght of
said ink. 25 8. T &t conprising one or
nore pol ymers with nol ecul ak nenghrasahhglhgqﬁidniaboﬁcrlalO[err] to
1x10[err] dal tons Nk d ol ynmers bei ng
about 0.05%to 2. g@kkﬁn&eﬁnhekﬁ#eggl%ﬁeiﬁaigéaé cgﬂgr&ﬁtn&&&fﬁ i nk of
claim8, whérein FﬁéVPBFaPnéthEHFQOP wategrofenkentpPE dBPYEEPs is about

0.05% to 1% by wenght bof wedpHte! ana £0vzscosit§heflato@£ L5ags 9, Wwherein

the total content .o aid one [e (S i s about 35 0. 3% by
wei ght of said inf '208 Cps. also SCE d°i8 a°marking

instrument filled with an ink of such a

viscosity or lower in its reservoir.



11. . The ink of claim 10, wherein said one or nore polyners include

ponvinyprroIidone. 12. The ink of claim1ll, wherein said one or
moy-e pol ymers further include 5 ket one/ f or mal dehyde resin. 13.

The ink of claim 10, further conprising a lubricant. 14. The ink of
claim#3, wherein said lubricant is oleic acid or ol eic diethanol amne. 10
15. The ink of claim 10, wherein said colorant is a pignment. 16.
The ink of claim15, further conprising a gelling agemt;—%# - - A
non-erasable liquid ink for a 15 mar ki ng instruneﬁﬁ“béﬁﬁ#ﬁsrngznnq or
nmore polymers with nol ecul ar wei ghts ranging from abput | XE0Legi] to 1x106

daltons, a colorant and a solvent, with the total content of 3aidomelor
nore pol yners being about 0.05%to 2.5% by 20 wei ght of said ink and a
wat er content being about 0-15% by wei ght of said ink. 18. The ink of
claim5, wherein the total content of said one or nore polyners is about
0.05%to 1% by wei ght of said ink. 25 19. The i nk of claim®6,
wherein the total conten%{of said one or nore polyners is about
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0.3% Ry wei ght of said ink. 20. The ink of claim19, wherein said one
. or nore polyners include polyvinyl pyrolidone. 30 21. The i nk of
sclai m20, wherein said one or nore polyners further include
ket gne/T or mal dehyde resin. 22. The ink of claim19, further
congrising a |ubricant. -22 - 23. The i ng=o Lm 22, wherein
said lubricant is oleic acid or ol eic diethanol anf H&S SHEET ngggjﬁé i nk of
claim 19, wherein said colorant is a pignent. 5 25REPLACED The ifnk of
claim?24, further conprising a gelling agent. 26. ' '
I nstrument which conprises a body, a reservoir chanber within said body,

and a non-erasable liquid ink in said chanber, said 10 I nk conprising a
colorant and a solvent with a water content of about 0-15% by wei ght and a
vi scosity of about to 4,500 cps. 27. The marki ng i nstrunent of
claim 26, wherei } ink has a vhaggsity of about 50 to
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15 2,000 cps. 28. The marking instrument of claim27, wherein
said ink has a viscosity of about 100 to 1,000 cps. 29. The mar ki ng
i nstrument of claim28, 20 - wherein said ink has a viscosity of about
150 t0o4%600 cps. 30. The marking instrument of claim29, further
conprising one or nore polynmers with nol ecul ar wei ghts ranging from about
1x105 to 25 5x105 daltons with the total content of said one or nore
pol ymers bei ng about 0.05%to 2.5% by wei ght of said jnk. 31. The
mar ki ng i nstrunent of claim 30, wherein the total| B9t B¥s70f: sald one or
nore 30 polyners is about 0.05%to 1% by wei ght of pg ¢éi4 nk - 32.

The marking instrument of claim 31, wherein the totat e5h i of_s#id one
or nore polyners is about 0.3% by weight of said ink. 35 33. A
mar ki ng i nstrunment which conprises a - 23 - body, a reservoir chanber
w thin said body, and
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~a non-erasable liquid ink in said chanber, said ink conprising one or nore
“polynmers with nol ecul ar weights ranging fromabout I x1Jerr] to 5

1x10[ err] daltons, the tot,al content of said one or nore polyners being
about 0.05 to 2:5% by weight of said ink and a-water: content of about; -
0- 15% by wei ght of said ink. 34. The marki,ng instrument of claim?26
or 10 33, further conprising an ink feed device having a channel -for -
conducting said ink fromsaid chanber to a naerng tip, an elastoneric- %
menber whi ch {REEE § M garrphi d chanber and stUpports said feed device
with respect 8RB A O , 15 a valve'defined by said feeding
device and sdi ¢ el astoneric hber for controlling comuni cation between
sai d chanber {afd B2iJMNAB el | whereby said féed device is retr &bl e. ;
relative to gaijd body under @ torce exerted against said tip, and 20 ~7in
response to gucttterraction sakd chanber is pressurized by deflection of
said el astondric nenber and.said valve is opened to allow said ink to enter
said channel from said chanber. 35. The marki ng instrument of claim
34, 25 .wherein said marking tip is a roller ball. 36. A mar ki ng
i nstrunent conprising a Hody, ggreservoixg chamber within said body, a
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liquid marking ink in said chanber, an ink feed device having a channel for
conducting said ink 30 fromsaid chanber to a marking tip, an

el astonmeri ¢ nenber which partly confines said chanber and supports said
feed device with respect to said body, and a val ve defined by said feeding
devi ce and said el astoneric nmenber 35 . for controlling comunication

bet ween sai d - 24 - chanber and said channel, whereby said feed device
is retractable relative to said body under a force exg nst~sad
tip, and in response to such retracti-gn-sai d chanber i é@gﬁﬁﬂ€E8§EﬁT
defl ection of said elastoneric nmenber and said val ve ijs jopened to alTow
said ink to enter said channel from said chanber. 22 JAN 1997
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