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ASSEMBLY OR SET OF DIFFERENT COLOR INKS AND AN
ASSEMBLY OF WRITING INSTRUMENTS
FIELD OF THE INVENTION
The present invention relates to
colored inks reacting therebetween, for
prodlcing colors different from those of any of
them. .
BACKGROUND OF THE INVENTION - PRIOR ART
The fact of composing polychromatic
flgures changing the color of lines, blots and
drawings on paper, cardboard, etc. by chemical
means is known and widespread as from the end of
the 80’s. In general, it deals with the
application of inks formulated with coloring
substances the structure of which includes
reducible groups or bonds, whose reduction "in
situ" with a suitable reducing agent causes the
turning of the color of those portions touched
or contacted by the reducing agent,.when passing
from the oxidized form to the reduced form. Of
course, these are inks formulated with coloring
substances the reduced form of which is not a
leukobase: i.e., when the reduced form is
clearly colored and specially'makes contrast
with the color of the oxidized form.
The idea of composing polychromatic
figures by chemically actihg on figures, blots,



situ" with a suitable reducing agent causes the turning of the.col or of
t hose portions touched or contacted by the reducing agent, when passing 20

fromthe oxidized formto the reduced form O cour $igs SHefl Bla€Be31 R
formul ated with coloring substances the reduced form
| eukobase: i.e., when the reduced formis clearly col mm E ml ly
makes contrast 25 with the color of the oxidized for ea
conposi ng pol ychromatic flgures by chemichlty acting on figures, blots,
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names such as "nefFe-i®
under various generic names such as "magic inks"
as, for example, the product called "Magicolor"
{Registered Trademark) developed by Sylvapen
5 Distrib. S.A.C.I.F and other similar products
based on the same principle.
In practice, these kinds of products
are sold in assemblies or sets formed by writing
and/or drawing fiber units or instruments, which
10 are, per se, well known. Such sets include a
plurality of instruments, one for each reducible
color and another unit carrying the reducing
agent and commonly called "eraser" - magic line
(or stroke) - in the mentioned Magicolor
15 product. In general, the_éraser includes a
soditm sulphite solution as reducing agent;
although other reducing agents have also been
proposed and tested, such as sodium
thiosulphité, hydrosulphite and bisulphite, as
20 well as the correspoﬁding potassium salts, and
even some 'organic reducing agents, such as
formaldehyde or hydroquinone.

Therefore, products designated "magic
inks", also known as "turnable inks", include an

25 assembly of inks sensitive to a reducing agent
(called "reducible ink" henceforward), carried
by in writing and/or drawing instruments, while
the reducing agent is contained in, and
dispensed from, another similar instrument,

30 whose lines or strokes are uncolored. I.e., the
path of the instrument bearing the writing agent
on paper, for example, is only distinguished at
the regions covered by reducible inks, revealed
by the appearance of the colors corresponding to

35 the reduced forms of said inks.

Therefore, the color combination
afforded by conventional "magic inks" or
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based on the sa n practice, these kinds of products are sold
in assenblies OPDMH‘““) y witing and/or drawi ng fiber units or
|nstrunents e, per se, well known. Such sets include a
plurality of i nstrunents, one for each redUC|bIe col or and anot her unit

carrying the reducing agent and connDnry call ed 'eraser" - magic line (or
o el OoH e SRR 4% aRCRHUEL, cpb BB e er e
reduci ng agents kedecible Beks;piopesby &he nnmbed,ofuwhlainsodlum
thiosulphite, hydnayuPRi-be:agd:RbtvhBihts (RBSnceforward also
called "color units®). In fact, each color unit
5 gives two different colors: omne corresponding
to the unreduced form and the other to the
reduced form of each ink. In this way, the
color spectrum which may be obtained with
conventional multiple color inks only comprises
10 colors of each ink and colors of the reduced
form thereof, without any chromatic addition
from the instrument carrying the reducing agent
(from now on also called "reducing unit").
SUMMARY OF THE INVENTION
15 It has been found that it is possible
to btoaden the chromatic spectrum of multiple
color inks associating, into a single color
unit, a non reducible ink having a particular
color.by'indlusion of a coloring agent in the
20 formulation and the reducing agent for the
remaining inks (reducible inks). Therefore, it
is possible to form a broader and more varied
color spectrum, since the color of the non
reducible ink is added to the colors afforded by
25 non reduced and reduced reducible inks,
respectively, the non reducible ink bearing the
reducing agent, and the color range from the
combination or juxtaposition of the reduced form
of each reducible ink with the non reducible
30 ink. _

In brief: the invention relates to
multiple color inks and corresponding writing
and/or drawing instruments, wherein the reducing
agent is associated to, or included into, a non

35 reducible ink. In practice, the so-called
"eraser" unit is colored with permanent

coloring, opposite to conventional "magic inks",



- 20 well_as the.correspondi ng potassiumsalts, and even sone organic

reduci ng agents such as fornmal dehyde or hydrqu|none._JheLeigLe__pLgdueLs
desi gnated "magic inks", also known as "turnable inks", include an

assenbly of inks sensitive to a reducing agent (called Thi eplaced
henceforward), carried by in witing and/or draw ng |nstr I t he
reduci ng agent is contained in, and di spensed from anot

instrument, 30 whose lines or strokeS are uncolored. |I.e., the pat h of
the instrunent be

gent .0 for exanple, is only
di stingui shed at ?ﬁge?gggﬁﬁ 535?5 b? Fggﬁgigfg ‘i nks, reveal ed by the
appear ance of thBREEFODESCRIPE E ION reduced forns of said
inks. Therefore, the COlorOﬁQ”QBHQEEOQf the invention is an

assembly or set of drawing or writing inks, of
5 different colors or of multiple colors changing
their color by reduction, and at least a non
reducible ink, the formulation of which includes
a reducing agent for said reducible inks, the
ink carrying the reducing agent, for producing a
10 different and unexpected chromatic effect with
each reduced ink, different from the chromatic

effect produced in the absence of the reducing
reactiom.

Another object of the invention is a
15 writing or drawing instrument assembly with
multiple color strokes or characters, each of
which comprises a reservoir containing a
different color reducible ink, additionally at
least one of the instruments in the assembly
20 contains a non reducible ink comprising a
reducing agent for the inks of the remaining
instruments, the non reducible ink producing,
with the reduced inks, a chromatic effect
different from that produced when two of the non
25 reduced reducible inks are mixed or overlapped
on a substrate such as paper, glass or metal
sheet, or on a plastic surface.
A further object of the invention is
an assembly or set of multiple color inks which,
30 apart from the reducible inks and from the non
reducible ink bearing the reducing agent, may
also include the reducing agent diluted into a
colorless vehicle.
A further object of the invention is
35 an assembly comprised by two inks: a reducible
ink containing a coloring agent or coloring
agent mixture which changes its color when
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reducing agent for said reducible ink, and
further comprising a non reducible coloring
agent or a mixture of coloring agents reacting
with the reducible ink, for producing a
chromatic effect from the reduction color and
non reducible coloring égent mixture.

An additional object of the invention
is an assembly or set of draﬁing or writing
instruments each of which includes a different
color reducible ink; further, at least one of
said instruments including a non reducible ink
carrying the reducing agent for the reducible .
inks. In addition, the assembly may include an
instrument including the reducing agent diluted
into‘a colorleés vehicle, the non reducible ink
producing an unexpected chromatic effect with
the reduced inks, different from that produced
with the non reduced inks, when at least one of
the non reduced inks are mixed or overlapped.
BRIEF DESCRIPTION OF THE'DRHWINGS

Figure 1 shows the chromatié effects
with multiple color inks according to the
invention.

Figure 2 shows the effects obtained
with conventional turnable inks;

Definitions

Reduction color is the color resulting
from the mixture of reducing ink and reducible
ink.

Reducible ink is a colored solution
changing its color when contacted with suitable
reducing substances under the application
conditions.

Reducing ink is a colored solution
containing a reducing agent or material, capable
of reducing the reducible ink, under the

col ors of 8ach ink and colors of the reduced
chromatic addjtion fromthe instrunent carrying
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It has been f t hat IS possible to broaden the chromatic spectrum of
nultlple col or 4l lkﬁﬂﬁﬂﬁﬂﬁﬂﬂﬁ ¢ into a single color unit, a non reducible

y inclusion of a coloring agent in the 20

i nk having a par

f or mul atlon and M ent for the remaining inks (reducible inks).
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the non reduci bl ggents are used, indistinctly, for

individualizing the organic colored substances
5 capable of giving a permanent and perceivable

color in solution..

DETAILED DESCRIPTION OF THE INVENTION

Reference numeral 10 in Figure 2
corresponds to strokes or lines made with one

10 ink of the assembly of conventional multiple
color inks, crossed by clearer lines lla, due to
the reduction of ink 10. In this case, the path
or travel of the instrument carrying the
reducing agent is only partly revealed by a

15 single area; the reduction of ink 10 in the
region or zone lla.

In Figure 1, reference 10 corresponds
to lines with reducible ink 10, as that of
Figure.z; crbssed by a region or zone 1llb,

20 corresponding to the chromatic combination of
the color of the reduced form of the ink 10 and
the color of the non reducible ink, containing
the reducing agent for ink 10. In this case,
the passage of the reducing agent is.apparent

25 due to the formation of said region or zone 11b
and due to lines 12, because of the color of the
non reducible ink, in accordance with the
invention.

The assembly or set of multiple color

30 inks according to the invention allows cobtaining
a broader polychromatic effect in what concerns
the color range and the possibility of obtaining
different color lines, figures, blots, etc., as
compared to known magic inks. It has been

35 already indicated that the instant invention
adds to colors of reducible inks and colors of

reduced reducible inks (B),-non reducible ink



"30 ink. In brief: the invention relates to nultiple color inks and
corresponding witing and/or drawing instrunments, wherein the reducing
agent is-associated to, or included into, a non 35 rHﬁhm&daH%BeakRmhlkda

practice, the so-called "eraser"” unit is colored with p ng,
opposite to conventional "magic inks", This is the repl -4-
wherein the "eraser” is colorless. BRIEF SCRI PTI ON OF
obj-ect of the invention is an assenbly or’set of drawing or witing inks,
of color (A) and colors resulting from the optical
composition (combination) of (A) + (B) to the
color spectrum of conventional multiple color
inks.

5 Obviously, chromatic,effects depend,
in quality and quantity, on the nature of the
coloring agent formulated with the non reducible
ink, as well as on the coloring agents
formulated in reducible inks; i.e. the diversity

10 and strength of colors depends on the choice of
the coloring agents of both types (reducible and
non reducible).

Nevertheless, the instant invention is
not specifically related to a family or kind of

15 coloring agents or of any other type; any of
known reducible coloring agents applied to known
multiple color inks may be used in the instant
inventlon. The following reducible coloring
substances recorded in the Colour Index (C.I.)

20 are preferred: Basic red 18; Basic red 19; Food
red 7; Basic yellow 28; Acid yeliow S9; Acid blue
93:2 Basic blue 9; Basic green 1l; Basic violet
10; Acid orange 8 and mixtures thereof. A
possible non reducible ink formulation

25 comprises, for example: 8-10% sodium sulphite,
15% triethanolamine (TEA) and non reducible
coloring agents comprising 3.0% Direct blue 86;
or 2.0% Solvent green 7; or 0.6% Acid red 52 or
2.0% Acid blue 1 (percentages by weight); or

30 mixtures thereof.

| Also, the invention does not depend
particularly on non reducible coloring agents;
generally any stable or solid coloring agent in
the same formulation along with the reducing

35 agent and complying with the conditions of the
invention for non reducible coloring agents may

be used; preferably coloring substances recorded



""5 di fferent colers—er—ofTmultiple colors changing their color by

reduction, and at_lﬁa s B lkeduci bl e i nk, the formulation of which
i ncl udes a reduc ai d reducible inks, the ink carrying the
reduci ng agent, f %ﬁm 10 di fferent and unexpected chromatic

effect wwth each L fferent fromthe chromatic effect produced
i n the absence of the reducing reaction. Another object of the invention is

ad5 witing or drawing instrunent assenbly with nultiple color strokes

col or 1 educt bi e 1 Ak, Baer 1 o 41 e BRI S AR O T he.
assenbly 20 corgxeer b Aid aiedi iR canddciinhiue iy Aandduci ng agent for.
the inks of the rgi@iitd¥ thereof.

The reducing agent common to multiple

5 color inks is sodium sulphite, ,used in the
formulation called "eraser"™ or "magic line®
(Sylvapen) . Although other reducing agents such
as bisulphites, thiosulphites, are also useful
in the instant invention, sodium sulphite and

10 alkaline metal hydrosulphites are preferred,
including organic reducing agents such as
hydroquinone and formaldehyde. Sodium
bisulphite is preferred in the case of the
instant invention.

15 Obviously, the selection of the
reducing agent depends on the redox potential of
‘the coloring agents of the reducible inks as
well as of the ink bearing'the reducing agent.
The sélectién of the coloring substances and the

20 reducing agent depends on the combination
between the redox potential of the reducing
agent and the redox potentials of reducible
coloring substances and the coloring substance
formulated in the ink carrying the reducing

25 agent (eraser).

Preparation of reducible and non
reducible inks is simple, known, and available
to those skilled in the art. It comprises
formulation of the selected coloring substances

30 in solutions of suitable solvents with pH
adjusting additives, e.g. bases for creating a
solvent medium with a suitable pH for the
development of the reducible ink reaction;
‘suitable bases are, for example, diethanol and

35 triethanolamine, specially triethanolamine.

The following example corresponds to a
set of inks comprised by a reducing ink (A) and



'instrunengs, t.he non reduci bl e ink producing, with the reduced inks, a
chromatic effect different fromthat produced when two of the non 25
reduced.reduci bl e inks are m xed or overl apped on atkySsbiial Bees REIcaS

paper, glass or nmetal sheet, or on a plastic surface. | ect of
the invention is an assenbly or set of nultiple color m w! 0 :
apart fromthe reducible inks and fromthe non reduci g the
reduci ng agent, may al so include the rédacrng agent diluted into a
col orl'ess vehicle. A further ,obj f the invention is 35 an assenbly
conpri sed by tmoaiEESP°&L$EH&€$Lﬁ§5i%Q=EB§F§F$ A% RESTEPRRS agent or
col oring agent nwitlr &hehiiglstamdndeyentiong dnclioded with
illustrative purposes, not limiting the scope of

the invention.
5 Example 1 ‘

Reducing ink (A) Reducible ink (B)
{fluorescent yellow color) {blue color)
sw/w Sw/w
10 Sodium sulphite 10.0 Basic violet 10 0.50
Solvent green 7 2.0 Basic blue 9 0.25
Chlorocacetamide 0.1 - Basic green 1 0.25
Glycerin 12.0 Chlorocacetamide 0.1
Triethanolamine 85% 18.0 Glycerin 6.0
15 Propyleneglycol 9.0
Deioéized water ' Deionized‘water
c.s8.p. 100.0 c.8.p. 100.0

Wﬁen the reducible ink is mixed on a
substrate with the reducing ink or when a line
20 drafted with said reducible ink is covered with
the reducing ink, the mixture or the portions of
the reducible ink covered with the reducing ink,
take unexpectedly a brilliant brown coloxr -
reduction color - instead of the expected violet
25 produced with the conventional "eraser"®
(colorless), formulation of which corresponds to
that indicated as (A) but without the coloring
agent (Solvent green 7).
The assembly or set of multiple color
30 inks according to the invention may be used, as
well as those known inks called "magic inks" for
making multiple color figures, drawings,
legends, etc. on paper, cardboard, cloth, by
means of conventional writing or drawing
35 instruments, such as known fiber or ball pencils
or pens.



"reduced, and a.non reducible ink containing a reducing agent for said
reduci bl e i nk, and further conprising a non reduci ble coloring agent or a
m xture of caloring agents reacting 5 wth the reducible ink, for
producing a chronmatic effect fromthe reduction color and non reducible
col oring agent m xture. An additional object of the invention is an
assenbly or set of drawing or witing 10 I nstrunents each of which
includes a different color reducible iﬁk}ofﬁrther, at | east one of said

the reduc bl e tnks. in add Th ooF S¢ReSns SReFLad oo dranEsgy 18 0T 1
i nstrument i ncl udtnRtryrente Rregavgbhablie| incassemblies or sets
comprised by several different reducible color
ingtruments or units and at least one unit or
5 instrument dispensing simultaneously the
reducing agent and the non reducible coloring
substance, formulated in the same non reducible
ink.
In accordance with the invention,

10 there are also assemblies or kits including two
or more non reducible color units, apart from
the plurality of reducible color units, each of
which dispenses the reducing agent, i.e. more
than one color unit in which the reducing agent

15 is formulated with a different non reducible
coloring substance; optiocnally, said assemblies
or sets may include further a conventional
instrument dispensing only the reducing agent.
Any of thesé two alternatives broadens the

20 chromatic possibilities of writing and drawing

inks and instruments of the instant invention.
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“into a col qrless.vehicle, the non reducible ink producing an unexpected -
“AasHir smaieec effect with the reduced inks, different fromthat produced with
t he non-reduced i nks, when at |east one of 20 t he non reduced i nks are

m_xed or overl apped. BRI EF DESCRI PTI ON OF THE DRAWVNGS'Fmib
chromatic effects with nultiple color inks according to Hu Bﬂmd“ﬁl
Figure 2 shows the effects obtained with_conventional
Def-initions Reduction color is the coIoFlresuItlng fromthe nlxture 0
reducing ink and reducible 30 [ nkF; ﬁ ggiigl g ink is a colored solution:
changing its col or when contacted e
1. An assembly or set of different color
inks, useful for composing polychromatic
figures, legends, drawings, wherein said
5 assembly comprises a plurality.of reducible inks
changing their color by reduction and at least
one non reducible ink iﬁcluding a coloring agent
and a reducing agent for said plurality of
reducible inks, said ink that carries the
10 reducing agent generating a chromatic effect
when contacted with each reducible ink,
providing a different color than that of the
chromatic effect produced when a non reduced ink
is mixed with another non reduced ink.
15 2. An assembly as claimed in claim 1,
wherein the non reducible ink is a solution of a
coloring substance selected from Colour Index:
Direct blue 86, Solvent green 7, Acid red 52 and
Acid blue 1, and mixtures thereof.
20 3. An assembly as claimed in claim 1,
wherein reducible inks are coloring solutions

selected from:

Basic red 18 Acid blue 93:2
Basic red 14 Basic blue 9

25 Basic red 49 Basic green 4
Food red 7 Basic green 1
Basic yellow 28 Basic violet 10
Acid yellow 9 Acid orange 8

and mixtures thereof.
30 4. An assembly as claimed in claim 1,

wherein the reducing agent is an alkaline metal
sulphite, bisulphite, thiosulphite or
hydrosulphite.
5. An assembly as claimed in claim 4,

35 wherein the reducing agent is sodium sulphite.
6. An assembly as claimed in claim 1,
wherein each ink includes a base, such as

(L



‘redu0|ng subst ances under the application conditions. 35

Reducing ink is a colored solution containing a redUC|ﬁﬁ‘aﬁéﬁr*vr—ﬁa%eFFal
capabl e of reducing the reducible ink, under the - 6- ﬂﬂﬂﬂh&

condi tions. Col oring substances and colorlng agents are Iy,
for individualizing the organic col ored substances 5 c g
permanent and perceivable color in soluthgn. DETAI LED DE

| NVENTI ON Ref erence nuneral 10 in Figure 2

triethanolamine.
7. A writing or drawing assembly as
claimed in claim 1, characterized in that the
reducing agent is an organic.reducing agent,

5 such as formaldehyde or hydroquinone.
8. ' A multiple color writing or drawing
set, wherein said assembly comprises a plurality
of writing or drawing instruments, each of which
comprises a reservoir for one of the reducible

10 inks and another reservoir for the non reducible
ink, in accordance with the assembly defined in
claim 1. .
9. A writing or drawing set as claimed in
claim 8, wherein said instrument is a fiber

15 drawing or writing instrument.
10. , An assembly or set of two inks,
comprising:

a) a reducible ink

b) a non reducible ink containing a

20 coloring material or agent, reacting with the
reducible ink, to produce a chromatic effect
derived from the mixture of the reduction color
and the color agent.
11. An assembly of two inks, as clalmed in

25 claim 10, wherein the non reducible ink is a
solution of a coloring substance selected among
Direct blue 86, Solvent green 7, Acid red 52 and
Acid blue 1 and mixtures thereof (Colour Index).
12. An assembly of two inks, as claimed in

30 claim 10, wherein the reducible ink is an

' aqueous solution of a coloring material selected
from:

T



corresponds to strokes or lines nade with one 10 ink of the assenbly of
conventional nultiple color inks, crossed by clearer lines 1la, due to the
reduction of ink 10. In this case, the path or travel of the instrunent
carrying the reducing agent is only partly revealed by a 15 singl e area,;
t Re reduction of ink 10 in the region or zone lla. In Figure 1, reference
10 corresponds to lines with reducible.iggk 10, as that of Figure 2, crossed
by a region or zone 11b, 20 corresponding to the chromatic comnbi nati on of
the color of the reduced fBagief r&e:jank 10 anddil@ paled®3af2 t he non
reduci bl e i nk, containing he redu Q% agent fg{ isnk In this case, the

passage of the reducing ag 1 ent 25 aﬁE‘ES&Pﬁb fornatlon of said
regi on or zone 11b Baslc red 49 Bagic green 4
Food red 7 Basic green 1
5 Basic yellow 28 ?asic violet 10
Acid yellow 9 Acid orange 8

and mixtures thereof.
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and.due to:ltnes .12, because of the color of the non reducible ink, in

3E3 ¢ nce with the invention. The assenbly or set of nultiple color 30
i nks according to the invention allows obtaining a broader polychromatic
effect in what concerns the color range and the possibility of obtaining
different color lines, figures, blots, etc., as conpared to known nagic
i nks. It has been 35 al ready indi cated4 hat the instant invention adds to
col ors of reducible:.inks and col ors of reduced reducible inks (B), non

reduci bl e ink -ASSEMBIN GR\SEWOF OIRFERENI|QONOR fINKS tAND BN i cal
ASSEMBLY OF WRITING INSTRUMENTS
ABSTRACT OF THE DISCLOSURE
An assembly or set of different color
5 inks (10), capable of changing‘their color by
reduction, comprising at least one ink (12)
including a reducing agent for the mentioned
inks. When one of said reducible inks (10) is
contacted with that ink (12) bearing the
10 reducing agent, the reducible ink (10) is
reduced, changing its color, and juxtaposition
or combination (11b) of the reduced ink color
with the reducing ink color generates a -
different color for each ink. These inks are
15 useful for composing polychromatic figures,
désigns, etc. for didactic and artistic purposes
and the like, with writing or drawing
instruments, such as fiber pens.

This Sheet Has Been Rerilaced
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conposi tion (conbination) of (A) + (B) to the color spectrumof -
.conventional nultiple color inks. 5 Qovi ously, chromaticeffects
~depend, in quality and quantity, on the nature of the coloring agent
fornmul ated with the non reducible ink, as well as on the coloring agents-
fornmul ated in reducible inks; i.e. the diversity 10 and strength of
colors depends on the choice of the coloring agents of both types
(reduci bl e and non reducible). h&Yﬂrtheless, the instant invention is not
specifically related to a famly or kind of 15 coloring agents or of any
ot her type; any of known reducible coloring agents applied to known
multiple color inks may be used in the instant invention. The foll ow ng
reduci bl e col ori ng




substances recorded in the Col our I|ndex (C1.) ;
red 18; Basic red 19; Food red 7; Basic yello RFR&AGEWN’R)W-HET$C|
9372 Basic blue 9; Basic green 1; Basic viole %besmptiomrma 8 RNPaged Lo

m xtures thereof. A possible non reducible in B himG) i Oﬂp@@d...:% ' gag,
for exanple: 8-10% sodi um sul phite, 15% tri ef hendtasmiag(s) {Fdzty 2 és """

reduci bl e col ori ng agents conprising 3.0%Dir GE/AobsnactBG : Piged . JHG
green 7; or 0.6% Acid red 52 or 2.0%Aciqd blug 1 (percent ages by |§ )

- 30 m xtures thereof. Al so, the invertion dgg&En Ddp ularly
on non reduci bl e coloring agents; generally any—st=a 9&-7 ﬁE"E o?%n hg
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agent in the sane fornulation along wth the reducing 35 agent and
conplying with the conditions of the

ASSEMBLY OR SET OF DIFFERENT COLOR INKS AND AN
ASSEMBLY OF WRITING INSTRUMENTS
FIELD OF THE INVENTION
The present invention relates to
5 colored inks reacting thefebetween, for
prodficing colors different from those of any of
them. .
BACKGROUND OF THE INVENTION - PRIOR ART
The fact of composing polychromatic
10 figures changing the color of lines, blots and
drawings on paper, cardboard, etc. by chemical
means is known and widespread as from the end of
the 80’s. In general, it deals with the
‘application of inks formulated with coloring
15 substances the structure of which includes
reducible groups or bonds, whose reduction "in
situ" with a suitable reducing agent causes the
turning of the color of those portions touched
or contacted by the reducing agent, when passing
20 from the oxidized form to the reduced form. Of
course, these are inks formulated with coloring
substances the reduced form of which is not a
leukobase:  i.e., when the reduced form is
clearly colored and specially makes contrast
25 with the color of the oxidized form.
The idea of composing polychromatic
figures by chemlcally acting on figures, blots,
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I nvention for non reduci ble coloring agents nay be used; preferably
cal ori ng substances recorded -8- in the CI. such as: D rect blue 86;
Solvent green 7; Acid red 52 and Acid blue 1, and m xtures thereof. The
reduci ng agent common to nmultiple 5 color inks is sodiumsul phite, used
in the fornmulation called "eraser” or "magic |line" (Sylvapen). Al though
ot her reducing agents such as bisul phites, thiosul phites, are al so useful
in the instant invention, sodium sul phitg and 10 al kal i ne net al
hydr osul phites are preferred, including organic reducing agents such as
etc. of different colors has been commercialized

under various generic names such as "“magic inks"®
as, for example, the product called "Magicolor™
(Registered Trademark) developed by Sylvapen

5 Distrib. S.A.C.I.F and other similar products
based on the same principle.

In practice, these kinds of products
are sold in assemblies or sets formed by writing
and/or drawing fiber units or instruments, which

10 are, per se, well known. Such sets include a
plurality of instruments, one for each reducible
color and another unit carrying the reducing
agent and commonly called "eraser" - magic line
(or stroke) - in the mentioned Magicolor

15 product. In general, the eraser includes a
sodittm sulphite solution as reducing agent;
although other reducing agents have also been
proposed and tested, such as sodium
thiosulphité, hydrosulphite and bisulphite, as

20 well as the corresponding potassium salts, and
even some '‘organic reducing agents, such as
formaldehyde or hydroquinone.

. Therefore, products designated "magic
inks", also known as "turnable inks", include an

25 assembly of inks sensitive to a reducing agent
(called "reducible ink" henceforward), carried

by in writing and/or drawing instruments, while
the reducing agent is contained in, and
dispensed from, another similar instrument,

30 whose lines or strokes are uncolored. I.e., the
path of the instrument bearing the writing agent
on paper, for example, is only distinguished at
the regions covered by reducible inks, revealed
by the appearance of the colors corresponding to

35 the reduced forms of said inks.

Therefore, the color combination
afforded by conventional "magic inka" or
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hydr oqui none and formal dehyde. Sodi um bisul phite is preferred in the case
of .the instant invention. 15 Qbvi ously, the selection of the
reduci ng agent depends on the redox potential of the coloring agents of the
reduci bl e inks as well as of the ink bearing the reducing agent. The

sel ection of the coloring substances and the 20 reduci ng agent depends on
t he conbi nati on between the redox potential of the reducing agent and the
redox potentials of reducible coloring sgbstances and the col oring
substance formulated in the ink carrying~the reducing 25 agent (eraser).

Preparation of rggy q:ulg_lqll gﬁqdlorizﬁ&d‘icdti] t@&sﬂf &M&bé&“%‘f‘ and
avai l able to those s t co rrses
reducible inks; i.e. by the number of writing
and/or drawing instruments (henceforward also
called "color units"). In fact, each color unit
5 gives two different colors: one corresponding

to the unreduced form and the other to the
reduced form of each ink. In this way, the
color spectrum which may be. obtained with
conventional multiple color inks only comprises

10 colors of each ink and colors of the reduced
form thereof, without any chromatic addition
from the instrument carrying the reducing agent
(from now on also called "reducing unit").
SUMMARY OF THE INVENTION

15 It has been found that it is possible
to btoaden the chromatic spectrum of multiple
célor inks associating, into a single color
unit, a non reducible ink having a particular
color by indlusipn of a coloring agent in the

20 formulation and the reducing agent for the
remaining inks (reducible inks). Therefore, it
is possible to form a broader and more varied
color spectrum, since the color of the non
reducible ink is added to the colors afforded by

25 non reduced and reduced reducible inks,
respectively, the non reducible ink bearing the
reducing agent, and the color range from the
combinahign or juxtaposition of the reduced form
of each reducible ink with the non reducible

30 ink.

In brief: the invention relates to
multiple color inks and corresponding writing
and/or drawing instruments, wherein the reducing
agent is associated to, or included into, a non

35 reducible ink. 1In practice, the so-called
"eraser" unit is colored with permanent

coloring, opposite to conventional "magic inks",
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formul ation of the selected coloring substances 30 I n solutions of
suitable solvents with pH adjusting additives, e.g. bases for creating a
solvent nediumwith a suitable pH for the devel opnent of the reducible ink
reaction; suitable bases are, for exanple, diethanol and 35

tri ethanol am ne, specially triethanolam ne. The foll ow ng exanpl e

corresponds to a set of inks conprised by a reducing ink (A and -9- a
reducible ink (B) fornmulated in accordange_w th the instant invention,
included with illustrative purposes, not limting the scope of the

I nventi on.

wherein the "eraser" is colorless.
BRIEF DESCRIPTION OF THE INVENTION
One cobject of the invention is an
assembly or set of drawing or writing inks, of
5 different colors or of multiple colors changing
' their color by reduction, and at least a non
reducible ink, the formulation of which includes
a reducing agent for said reducible inks, the
ink carrying the reducing agent, for producing a
10 different and unexpected chromatic effect with
each reduced ink, different from the chromatic
effect produced in the absence of the reducing
reaction.
Another object of the invention is a
15 writing or drawing instrument assembly with
multiple color strokes or characters, each of
which comprises a reservoir containing a
different color reducible ink, additionally at
least one of the instruments in the assembly
20 contains a non reducible ink comprising a
reducing agent for the inks of the remaining
instruments, the non reducible ink producing,
with the reduced inks, a chromatic effect
different from that produced when two of the non
25 reduced reducible inks are mixed or overlapped
on a substrate such as paper, glass or metal
sheet, or on a plastic surface.
A further object of the invention is
an assembly or set of multiple color inks which,
30 apart from the reducible inks and from the non
reducible ink bearing the reducing agent, may
also include the reducing agent diluted into a
colorless vehicle.
| A further object of the invention is
35 an assembly comprised by two inks: a reducible
ink containing a coloring agent or coloring
agent mixture which changes its color when
This is the replacement shee
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5 Exanpl e 1 Reducing ink (A) _ Reduci bl e ink (B) (fI uorescent yell ow

col or) (blue color) % w oW w 10 Sodi um sul phite
10.°0 Basic violet 10 0.50 Solvent green 7 2.0 Basic blue 9 0. 25
Chl or oacet am de 0.1 Basic green 1 0.25 Qdycerin 12.0

Chl oroacetam de 0.1 Triethanolam ne 85% 18.0 dycerin 6.0 15
Propyl enegl ycol 9.0 Dei oni zed wat er Dei oni zed water C .s .p.
100.0.p. <c.s.p. 100. 0 When the reducible ink is mxed on a
substrate with the redum ng i nk or when & tine 20 drafted w th said

reduci bl e ink is cqver h the red I nk, .the ngxtu.re or the portions

of the reduci bl e*PAR°E ePB ﬁﬁ?ﬂntﬁs ag&PnénFnﬁ°n ainin

reducing agent for said reducible ink, and
further comprising a non reducible coloring
agent or a mixture of coloring agents reacting

5 with the reducible ink, for producing a
chromatic effect from the reduction color and
non reducible coloring agent mixture.

An additional object of the invention
is an assembly or set of drawing or writing

10 instruments each of which includes a different
color reducible ink; further, at least one of
said instruments including a non reducible ink
carrying the reducing agent for the reducible
inks. In addition, the assembly may include an

15 instrument including the reducing agent diluted
into‘a colorless vehicle, the non reducible ink
producing an unexpected chromatic effect with
the rgduced_inks, different from that produced
with the non reduced inks, when at least one of

20 the non reduced inks are mixed or overlapped.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the chromatic effects
with multiple color inks according to the
invention.

25 ° Figure 2 shows the effects obtained
with conventional turnable inks;

Definitions

Reduction color is the color resulting
from the mixture of reducing ink and reducible

30 ink.

Reducible ink is a colored solution
changing its color when contacted with suitable
reducing substances under the'application
conditions.

35 Reducing ink is a colored solution
containing a reducing agent or material, capable

of reducing the reducible ink, under the
This is the replacement shee
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t ake unexpectedly a brilliant brown color - reduction color - instead of

t he expected violet 25 produced with the conventional "eraser"
(colorless), fornulation of which corresponds to that indicated as (A) but
wi t hout the coloring agent (Solvent green 7). The assenbly or set of -
mul tiple color 30 I nks according to the invention may be used, as well as
t hose known inks called "magic inks" for making rmultiple color figures,
drawi ngs, |egends, etc. on paper, cardbqard, cloth, by neans of

conventional witing or drawi ng 35 instrunents, such as known fiber or

bal | pencils or p&0fication conditions.

Coloring substances and coloring
agents are used, indistinctly, for
individualizing the organic colored substances

5 capable of giving a permanent and perceivable
color in solution.

'DETAILED DESCRIPTION OF THE INVENTION

Reference numeral 10 in Figure 2
corresponds to strokes or lines made with one

10 ink of the assembly of conventional multiple
color inks, crossed by clearer lines lla, due to
the reduction of ink 10. In this case, the path
or travel of the instrument carrying the
reducing agent is only partly revealed by a

15 single area; the reduction of ink 10 in the
regien or zone lla.

In Figure 1, reference 10 corresponds
to lines with reducible ink 10, as that of
Figuré 2, crossed by a region or zone l1llb,

20 corresponding to the chromatic combination of
the color of the reduced form of the ink 10 and
the color of the non reducible ink, containing
the reducing agent for ink 10. In this case,
the passage of the reducing agent is apparent

25 due to the formation of said region or zone 1lb
and due to lines 12, because of the color of the
non reducible ink, in accordance with the
invention.

The assembly or set of multiple color

30 inks according to the invention allows obtaining
a broader polychromatic effect in what concerns
the color range and the possibility of obtaining
different color lines, figures, blots, etc., as
compared to known magic inks. It has been

35 already indicated that the instant invention
adds to colors of reducible inks and colors of

reduced reducible inks (B), non reducible ink
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- 10 - In practice, witing and drawi ng instrunents are available in
assenblies or sets conprised by several different reducible color
instruments or units and at | east one unit or 5 instrunent dispensing

si mul t aneously the reduci ng agent and the non reduci bl e col oring substance,
formulated in the sanme non reducible ink. In accordance with the invention,
10 there are also assenblies or kits including two or nore non reducible
color units, apart fromthe plurality of,reducible color units, each of

whi ch dlspenses the reducing agent, i.e." more than one color unit in which

the reducing agegf %é kﬁ)f Huéé%ﬁgsmkéguftﬂﬁéffféﬂttﬂQ”oﬁ@gggible col oring

subst ance, Opt I.ona sal ass
compositlon {combination) of (a) + (B) to the

color spectrum of conventional multiple color
inks.

5 Obviocusly, chromatic,effects depend,
in quality and quantity, on the nature of the
coloring agent formulated with the non reducible
ink, as well as on the coloring agents
formulated in reducible inks; i.e. the diversity

10 and strength of colors depends on the choice of
the coloring agents of both types (reducible and
non reducible).

Nevertheless, the instant invention is
not specifically related to a family or kind of

15 coloring agents or of any other type; any of
known reducible coloring agents applied to known
multiple color inks may be used in the instant
invention. The following reducible coloring
substahces fecor&ed in the Colour Index (C.I.)

20 are preferred: Basic red 18; Basic red 19; Food

| red 7; Basic yellow 28; Acid yellow 9; Acid blue
93:2 Basic blue 9; Basic green 1l; Basic violet
10; Acid orange 8 and mixtures thereof. A
possible non reducible ink formulation

25 comprises, for example: 8-10% sodium sulphite,
15% triethanolamine (TEA) and non reducible
coloring agents comprising 3.0% Direct blue 8§;
or 2.0% Solvent green 7; or 0.6% Acid red 52 or
2.0% Acid blue 1 (percentages by weight); or

30 mixtures thereof.

Also, the invention does not depend
particularly on non reducible coloring agents;
generally any stable or sclid coloring agent in
the same formulation along with the reducing

35 agent and complying with the conditions of the
invention for non reducible coloring agents may
be used; preferably coloring substances recorded
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or sets may include further a conventional instrument dispensing only the
reduci ng agent.. Any of these two alternatives broadens the 20 chromatic
possibilities of witing and drawi ng i nks and i nstruments of the instant
-invention. CLAI MS 1. An assenbly or set of different col or

I nks, useful for composing polychromatic figures, |egends, draw ngs,
wherein said 5 assenbly conprises a plurality of reducible inks changing
their color by reduction and at | east one_,non reducible ink including a
coloring agent and a reducing agent for said plurality of reducible inks,

said ink that car§hegnbh@,1, guch as: Direct blue 86; Solvent
green 7; Acid red 52 and Acid blue 1, and
mixtures thereof.

The reducing agent common to multiple

5  color inks is sodium sulphite, ,used in the
formulation called "eraser" or "magic line"
(Sylvapen) . Although other reducing agents such
as bisulphites, ﬁhiosulphites, are also useful
'in the instant invention, sodium sulphite and

10 alkaline metal hydrosulphites are preferred,
including organic reducing agents such as
hydroquinone and formaldehyde. Sodium
bigulphite is preferred in the case of the
instant invention.

15 Obviously, the selection of the
reducing agent depends on the redox potential of
the coloring agents of the reducible inks as
well as of the ink bearing the reducing agent.
The selection of the coloring substances and the

20 reducing agent depends on the combination
between the redox potential of the reducing
agent and the redox potentials of reducible
coloring substances and the coloring substance
formulated in the ink carrying the reducing

25 agent (eraser).

Preparation of reducible and non
reducible inks is simple, known, and available
to those skilled in the art. It'comprises
formulation of the selected coloring substances

30 in solutions of suitable solvents with pH
adjusting additives, e.g. bases for creating a
gsolvent medium with a.suitable pHE for the
development of the reducible ink reaction;
suitable bases are, for example, diethanol and

35 triethanolamine, specially triethanolamine.

The following example corresponds to a
set of inks comprised by a reducing ink (A) and
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10 reduci ng agent generating a chromatic effect when contacted with each
reduci ble ink, providing a different color than that of the chromatic

ef fect produced when a non reduced ink is nixed with another non reduced

i nk. 15 2. An assenbly as clainmed in claim1, wherein the non
reducible ink is a solution of a coloring substance sel ected from Col our

| ndex: Direct blue 86, Solvent green 7, Acid red 52 and Acid blue 1, and

m xtures thereof. 20 3. An assepbly as clained in claim1, wherein
reduci bl e inks are coloring solutions Sefected from Basic red 18

Acid blue 93: 2 Basj . Basi lye.9.25 Basic red 49
Basic green 4 Fd%d*ggéggbié ink (Bhag§gﬁ%$%gﬁdllg accordance
with the instant invention, included with

illustrative purposes, not limiting the scope of
the invention.

5 Example 1

Reducing ink (A) Reducible ink (B)
{fluorescent yellow color) (blue color)
Sw/w Sw/w
10 Sodium sulphite 10.0 Basic violet 10 0.50
Solvent green 7 2.0 Basgic blue 9 0.25
Chlorcacetamide 0.1 Basic green 1 0.25
Glycerin 12.0 | Chloroacetamide 0.1
Triethanolamine 85% 13.0 Glycerin 6.0
15 Propyleneglycol 9.0
Deionized water Deionized water

c.s.p. 100.0 T C.8.D. 100.0

Wﬁen the reducible ink is mixed on a
substrate with the reducing ink or when a line
20 drafted with said reducible ink is covered with
the reducing ink, the mixture or the portions of
the reducible ink covered with the reducing ink,
take unexpectedly a brilliant brown color -
reduction color - instead of the expected violet
25 produced with the conventional "eraser!
(colorless), formulation of which corresponds to
that indicated as (A) but without the coloring
agent (Solvent green 7).
The assembly or set of multiple color
30 inks according to the invention may be used, as
well as those known inks called "magic inks" for
making multiple color figures, drawings,
legends, etc. on paper, cardboard, cloth, by
means of conventional writing or drawing
35 instruments, such as known fiber or ball pencils

or pens. .
This is the replacement sheet

Date: - 1 FEB 1997



Basi ¢ yel | ow 28 Basic violet 10 Acid yellow 9 Acid orange 8 and

m.xtures thereof. 30 4. An assenbly as clainmed in claim1, wherein
the reducing agent is an al kaline netal sulphite, bisulphite, thiosulphite

or hydrosul phite. 5. An assenbly as clained in claim4, 35 wherein
t he reduci ng agent is sodium sul phite. 6. An assenbly as clained in

claim1l1, wherein each ink includes a base, such as - 12 -

tri et hanol am ne. 7. A witing origme ng assenbly as

In practice, writing and drawing
instruments are available in assemblies or sets
comprised by several different reducible color
instruments or units and at least one unit or

5 instrument dispensing simultaneously the
reducing agent and the non reducible coloring
subatance, formulated in the same non reducible
ink.

In accordance with the invention,

10 there are also assemblies or kits including two
or more non reducible color units, apart from
the plurality of reducible color units, each of
which dispenses the reducing agent, i;e. more
than one color unit in which the reducing agent

15 is formulated with a different non reducible
coloring substance; optionally, said assemblies
or sets may include further a conventional
instrument dispensing only the reducing agent.
Any of thesé two alternatives broadens the

20 chromatic possibilities of writing and drawing
inks and instruments of the instant invention.
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claimed in claiml, characterized in that the reducing agent is an organic
reduci ng agent, 5 such as formal dehyde or hydroqui none. 8. A
nultiple color witing or drawi ng set, wherein said assembly conprises a
plurality of witing or draw ng |nstrunents, each of which conprises a
reservoir for one of the reducible 10 I nks and anot her reservoir for the
non reducible ink, in accordance with the assenbly defined in claim1. 9.
A witing or drawi ng set as clained innéha|n18 wherein said instrunent is
a fiber 15 drawing or witing instrd An assenbly or set of

two inks, conprising: a) a reduci bI@ ﬂr% ._E))Mas non reduci bl e i nk contai ni ng
a CLAIMS

1. An assembly or set of different color
inks, useful for composing polychromatic
figures, legends, drawings, wherein said

5 assembly comprises a plurality.of reducible inks
changing their color by reduction and at least
one non reducible ink including a coloring agent
and a reducing agent for said plurality of
reducible inks, said ink that carries the

10 reducing agent generating a chromatic effect
when contacted with each reducible ink,
providing a different color than that of the
chromatic effect produced when a non reduced ink
is mixed with another non reduced ink.

15 2. An assembly as claimed in claim 1,

- wherein the non reducible ink is a solution of a
coloring substance selected from Colour Index:

- Direct blue 86, Solvent green 7, Acid red 52 and
Acid blue 1, and mixtures thereof.

20 3. An assembly as claimed in claim 1,
wherein reducible inks are coloring solutions
selected from: : '

Basic red 18 Acid blue 93:2

Basic red 14 Basic blue 9
25 Basic red 49 Basic green 4
' Food red 7 Basic green 1
Basic yellow 28 Basic violet 10
Acid yellow 9 Acid orange 8
and mixtures thereof. |
30 4. An assembly as claimed in claim 1,

wherein the reducing agent is an alkaline metal
sulphite, bisulphite, thiosulphite or
hydrosulphite.
5. An assembly as claimed in claim 4,

35 wherein the reducing agent is sodium sulphite.
6. An assembly as claimed in claim 1,
wherein each ink includes a base, such as
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20 coloring material or agent, reacting with the reducible ink, to
pr-oduce a chromatic effect derived fromthe m xture of the reduction color
and the color agent. 11. An assenbly of two inks, as clained in 25
claim 10, wherein the non reducible ink is a solution of a coloring

subst ance sel ected anong Direct blue 86, Solvent green 7, Acid red 52 and

Acid blue 1 and m xtures thereof (Colour Index). 12. An assenbly of
two inks, as clained in 30 claim210,. wierein the reducible ink is an
aqueous solution of a coloring material selected from - 13 -
' triethanolamine.
7. A writing or drawing assembly as

claimed in claim 1, characterized in that the
reducing agent is an organic reducing agent,
5 such as formaldehyde or hydroquinone.

8. A multiple color writing or drawing
set, wherein said assembly comprises a plurality
of writing or drawing instruments, each of which
comprises a reservoir for one of the reducible

10 inks and another reservoir for the non reducible
ink, in accordance with the assembly defined in
claim 1. _
9. A writing or drawing set as claimed in
claim 8, wherein said instrument is a fiber

15 drawing or writing instrument.
10. , An assembly or set of two inks,
comprising:

' a) a reducible ink

b) a non reducible ink containing a

20 coloring material or agent, reacting with the
reducible ink, to produce a chromatic effect
derived from the mixture of the reduction color
and the color agent.

11. An assembly of two inks, as claimed in
25 claim 10, wherein the non reducible ink is a

solution of a coloring substance selected among

Direct blue 86, Solvent green 7, Acid red 52 and

Acid blue 1 and mixtures thereof (Colour Index) .

12. An assembly of two inks, as claimed in
30 claim 10, wherein the reducible ink is an

aqueous solution of a coloring material selected
from:
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Basic red 18 Acid blue 93:2 Basic red 14 Basic blue 9 Basic red

49, Basic green 4 Food red 7 Basic green 1 Basic yellow 28
Basic violet 10 Acid yellow 9 Acid orange 8 and m xtures thereof.
- 13 -
Basic red 18 Acid blue 93:2
Basic red 14 Basic blue S
Basic red 49 Basic green 4
Food red 7 Basic green 1
5 Basic yellow 28 ?asic violet 10
' Acid yellow 9 Acid orange 8

and mixtures thereof.
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- 14 -

ASSEMBLY OR SET OF DIFFERENT COLOR INKS AND AN
ASSEMBLY OF WRITING INSTRUMENTS
ABSTRACT OF THE DISCLOSURE
An assembly or set of different color
inks (10), capable of changing‘their color by
reduction, comprising at least one ink (12)
including a réducing agent for the mentioned
inks. When one of said reducible inks (10) is
contacted with that ink (12) bearing the
reducing agent, the reducible ink (10) is
reduced, changing its color, and juxtaposition
or combination (11b) of the reduced ink color
with the reducing ink color genérates a |
different color for each ink. These inks are
useful for composing polychromatic figures,
aésigns, etc. for didactic and artistic purposes
and the like, with writing or drawing
instruments, such as fiber pens.

~ FIGURE 1 -
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