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[57] ABSTRACT 

An article of manufacture which includes an absorbent 
sheet of material having a non-absorbent sheet or back 
ing bonded to one surface. The outline of a picture to 
be colored is drawn on the other surface of the absor 
bent sheet by using moisture impervious barrier lines 
which penetrate into the absorbent sheet. Colored fluid 
mediums are applied to the surface of the absorbent 
sheet to form the colored article. 

13 Claims, 10 Drawing Figures 
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1 
COLORING SET 

3,747,232 

The present invention relates to a new type of color~ 2 
ing set, and more particularly to a coloring set whereby 
liquid dye solutions are applied to the surface of a sheet 
of material having an outline of- a picture or design 
placed thereon. The invention involves the science of 
chromatography, and utilizes it to create a new and dif 
ferent coloring technique or process. 
A vast number of techniques and approaches are 

known in the art for permitting or enabling an individ 
ual, such as a child, to produce colored pictures as a 
form of education, entertainment,-and amusement. A 
variety of painting techniques are known by which a 
child produces a multi-colored article by applying a se 
lected color, or colors, from a container onto the arti 
cle by means of an applicator such as a brush or 
sponge. Such an applicator is used to transfer the col 
ored medium onto selected areas on the surface of the 
article either by permitting the child to exercise his own 
judgment as to what colors are to be used, where they 
are to be placed, and in what order, or by following a 
set of instructions which directs or guides the child in 
producing his ?nished production. In art productions of 
this type, the coloring medium, such as water colors, 
paints, or the like, generally remains on, or near the top 
surface of the paper. 
While items of this type are generally designed for 

amusement and entertainment purposes, considerable 
effort is being expended to design and create items hav 
ing educational aspects as well. Thus, items of this type 
are being used to teach children new approaches and 
techniques for coloring, as well as to teach children 
about primary and secondary colors, color make-up, 
color reactions, color separation, color complements, 
and the like. - 

A variety of new coloring techniques are being de 
vised as improvements over the existing approaches. 
To the best of applicants’ knowledge, however, very lit 
tle has been done in applying or adapting the science 
of chromatography to practical usage as a coloring 
technique. Paper chromatography, whereby materials 
are separated by partition between a solvent and the 
paper support has been known for many years. While 
the principle of paper chromatography has been used 
as a scientific tool in laboratories for years, to the best 
of applicants‘ knowledge, no one has used this technol 
ogy to produce colored pictures by applying dye solu 
tions onto the surface of a sheet of absorbent material. 
Accordingly, it is one object of the present invention 

to provide a new and different coloring set for educa 
tional, entertainment, and amusement purposes. 
Another object is to provide a coloring set which uti 

lizes a new and different approach for applying color 
ing material onto the surface of a work of art. 
A further object is to provide a coloring set which in 

cludes an absorbent sheet of material having a picture 
or design printed thereon, and a plurality of dye solu 
tions which can be applied to selected areas on the ab 
sorbent material, to produce a multi-colored article. 
A still further object is to provide a coloring set 

which includes an absorbent sheet of material having a 
picture or design on one surface, such picture being 
formed by barrier lines which resist or restrict the ?ow 
of a dye solution applied to designated areas on such a 
surface. 
Another object is to provide a coloring set which in 

cludes an absorbent sheet of material having a non 
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absorbent backing secured to one surface, and a plural~ 
ity of barrier lines on its other surface which define an 
object to be colored. 
A still further object is to provide a coloring set 

which utilizes the phenomenon of chromatography to 
produce a colored picture in a new and different man 
ner. 

Other objects and advantages of the invention will 
become apparent from a consideration of the following 
specification and accompanying drawings. Before pro 
ceeding with a detailed description of the invention, 
however, a brief description will be presented. 

Brie?y, the invention comprises an article of manu 
facture which includes a ?brous, absorbent sheet of 
paper having good capillary action properties and a 
plurality of dye solutions in individual containers or 
bottles. An outline of a picture or design to be colored, 
is drawn on one surface of the paper, and this outline 
is formed by moisture impervious barrier lines which 
resist or restrict the ?ow of the ?uid dye solutions past 
designated areas, when they are applied onto the sur 
face of the sheet. A moisture impervious backing sheet 
is bonded to the other surface of the absorbent sheet, 
and it serves as a barrier between the absorbent sheet 
and a surface upon which the absorbent sheet is placed. 
By applying colored liquids from the bottles to areas 
bounded by the barrier lines, a multi-colored picture 
can be produced. 
The invention will best be understood by a reference 

to the following drawings, wherein; . 
FIG. 1 is a plan view which illustrates an absorbent 

sheet of material being colored by applying a colored 
?uid medium from a bottle containing such ?uid me 
dium, onto the surface of the sheet; 

FIG. 2 is an enlarged partial plan view which illus 
trates a portion of the sheet depicted in FIG. 1, in 
greater detail; 

FIG. 3 is an enlarged partial sectional view taken 
' along line 3——3 of FIG. 2, which illustrates the sheet of 
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material before a colored ?uid medium has been ap 
plied to it; _ - 

FIG. 4 is a view similar to FIG. 3 but illustrating the 
sheet of material after a colored ?uid medium has been 
applied to it; 7 
FIG. 5 is a partial plan view which illustrates the re 

sult after a non-separating colored droplet has been ap 
plied to the surface of the absorbent sheet; 
FIG. 6 is a partial plan view which illustrates the re 

sult after a separating colored droplet has been applied 
to the surface of the absorbent sheet; I 
FIG. 7 is a partial plan view which illustrates the re 

sult after a water droplet has been applied to the sheet 
uponwhich a colored droplet has been first applied; 
FIG. 8 is a partial plan view which illustrates the re 

sult after two colored droplets of different hues, have 
been placed adjacent to each other; _. 
FIG. 9 illustrates a colored droplet which gradually 

diminishes in color intensity; and 
FIG. 10 illustrates the bottle for containing the col 

ored ?uid medium, in greater detail. 
FIGS. 1—-4 show a partially colored article designated 

generally by numeral 10, having the outline or picture 
of an object such as an animal 12, printed or drawn on 
its top surface 14, and being colored by a plurality of 
colored ?uid mediums designated generally by numeral 
16. Bottles 18 are provided for storing such colored 
?uid mediums, and discharging the contents therefrom 



3,747,232 
3 

when desired. Generally, the article 10 includes a first 
sheet or layer 20 superimposed over, or bonded to, a 
second sheet or layer 22. The sheet 20 is formed of a 
relatively soft, fibrous material capable of absorbing 
and readily dispersing a fluid medium applied to its sur 
face. Preferably, the absorbent sheet 16 should have 
good capillary action properties so as to permit the 
?uid medium to move freely in the ?bers of the sheet. 
While any number of commercially available absorbent 
paper materials might be used, it is preferred that it 
have sufficient strength when wet, so as to create mini 
mum distortion or warpage. As an example, unsized, 
absorbent paper weighing about 20-40 lbs. per 500 
sheets, and having a 24 inch by 36 inch surface, has 
been used with good results. 
The second sheet or layer 22 is formed of a ?exible, 

moisture impervious, non-absorbent material, and it 
serves as a protective backing or barrier for the article, 
and it prevents moisture from contacting a surface 
upon which the article is placed. A polymer, such as 
polyethylene, has been used very satisfactorily for this 
purpose, although it is recognized that a number of 
other impervious materials might be used just as well. 
The polyethylene 22 is bonded to the absorbent sheet 
20 to form the laminated article 10 by techniques well 
known in the art. 
The lines which form the picture 12 are drawn on the 

top surface 14 by using a waterproof medium which 
penetrates through the sheet 20 to form barrier lines 24 
which resist or restrict the ?ow of the colored fluid me 
dium through the absorbent layer 18. Although any 
number of waterproof mediums might be used to form 
the barrier lines, it is preferred that a black material be 
used, such as a black non-toxic textile printing ink, a 
silicone based ink, or the like. If preferred of course the 
barrier lines could be formed of another color, or they 
could be colorless. 
At this point, it might be mentioned that if desired, 

the barrier lines might be drawn on the absorbent sheet 
by the user, thus permitting him to create his own de 
sign or configuration to' be colored. A variety of felt tip 
marking implements are commercially available which 
might be satisfactorily used for this purpose. Marking 
implements which contain a permanent ink which will 
penetrate into the absorbent sheet to form the barrier 
lines, should preferably be used. 
As shown in FIGS. 3 and 4, the barrier line 24 pene 

trates through the sheet 20 to the barrier layer 22. The 
thickness of the barrier lines can vary over a relatively 
wide range; as depicted in FIG. 3 for example, the bar 
rier line 24a is substantially wider or thicker than the 
barrier line 24b. The relative thickness of the barrier 
lines is determined primarily by the desired shape and 
con?guration of the object being drawn on the article, 
as certain areas or sections of the drawing will require 
wider lines than other sections. Moreover, the age of 
the intended user might have some bearing on the rela 
tive thickness of the lines, as younger children will gen 
erally be less pro?cient at coloring in smaller areas than ' 
older children. It should be recognized of course, that 
thicker barrier lines 24a are better able to resist or re 
strict the dispersing or migration of the colored ?uid 
medium. In FIG. 4, a pool of the colored ?uid medium 
16 is illustrated as dispersing or migrating downwardly 
and radially into the absorbent sheet 20, by capillary 
action. Since the barrier line 24a is relatively thick, it 
effectively resists or blocks the ?ow of the ?uid me 

15 

20 

25 

30 

35 

45 

50 

55 

60 

4 
dium, and prevents it from ?owing from the area desig 
nated II into the area designated I. The barrier line 2412 
on the other hand, is relatively thin, and as shown, it is 
unable to prevent the ?uid from ?ooding over the bar 
rier line into the area designated Ill. The result is a 
?ooding of the colored ?uid medium into the area III 
on the other side of the barrier line 24b. 
A variety of colored ?uid mediums 16 can be used 

for coloring the article, such as water colors, food col 
oring materials, inks, dye solutions, or the like. Since 
the article will very likely be used by children, prefera 
bly, a water soluble dye solution should be used which 
can be removed from the child’s hands, clothing, etc. 
A number of dyes of this type are commercially avail 
able which can be used with satisfactory results. As an 
example, dye powders are commercially available in 
many different hues; a dye solution can be made by 
mixing a quantity of one or more powders with a pre 
scribed amount of water. The dye solution might con 
sist of a primary color, secondary colors, or a mixture 
of colors. Preferably, the dye solution should spread as 
far as possible, in as short a time as possible, and it 
should dry as quickly as possible. 

If preferred, special dye solutions might be formu 
lated to obtain a speci?c color, and color affect. A yel 
low dye solution was formulated for example, by mix 
ing and dissolving 13 oz. of sodium chloride crystals in 
ten gallons of heated water having a temperature of 
about 140°F. Thereafter, 13 oz. of potassium nitrate 
crystals were mixed and dissolved in the water; 1.5 oz. 
of sodium benzoate crystals were mixed and dissolved 
in the water; 3 oz. of malic acid crystals were added and 
dissolved in the water; and ?nally 375 grams of FD & 
C Yellow No. 5 colorant was added and mixed for 
about 15 minutes. The resultant dye solution had a very 
pleasing yellow color. 
At this point, it might be pointed out that certain col 

ors can be formulated which are mixtures of two or 
more colors. It has been found that such colors tend to 
separate as they disperse or migrate in the absorbent 
material, thus producing a very different and unique 
effect. It is believed that this phenomenon is caused 
due to the different molecular weights of the colors, as 
some colors diffuse or disperse faster than others, in the 
absorbent material. A green dye solution was formed in 
substantially the same manner as the yellow color de 
scribed above, in that the same amounts of sodium 
chloride, potassium nitrate, sodium benzoate, and 
malic acids were sequentially mixed with 10 gallons of 
heated water. Thereafter, 189 grams of FD & C Yellow 
No. 5 and 94 grams of PD & C Blue No. l-colorant 
were added to the mixture to form the green dye solu 
tion. As explained below, such a green color tends to 
separate into green and blue components when applied 
to the absorbent sheet. 
FIGS. 5-9 illustrate the ?ow characteristics and pat 

terns of different dye solutions. In FIG. 5, a drop 16 of 
a color, such as yellow, has been applied to the surface 
14 of the absorbent sheet 20, to form a spot designated 
by letter Y. The dye solution moves both vertically, and 
radially, in the ?brous, absorbent material to form a 
spot substantially larger than the initial spot formed 
when the drop was applied to the surface. Observe that 
the spot Y has a speci?cally de?ned perimeter where 
the color stops, and itsintensity does not vary apprecia 
bly throughout the colored area. 
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In FIG. 6, a color which separates into two compo 
nents, such as the green color composed of blue and 
yellow components as described above, has been ap 
plied to the absorbent sheet 20. As shown, the droplet 
has dispersed in the ?brous sheet, and it ‘has separated 
into two components, i.e., green, designated by the let 
ter G, and a surrounding narrow rim blue, designated 
by the letter B. The blue pigment diffuses at a faster 
rate than the green pigment, so that it results in a col~ 
ored spot having two components. 

In FIG. 7, the green and blue colors have been caused 
to diffuse or spread even further, by applying a drop of 
water to the center of a spot similar to that shown in 
FIG. 6, with an instrument such as an eye dropper 26 
(note FIG. 1). While it is dif?cult to predict what will 
happen when a drop of water is applied in this manner, 
generally, application of the water (or an appropriate 
solvent of some type,) causes the dye solution to dissi 
pate and migrate even further throughout the absor 
bent material. As shown in FIGv 7, the green has sepa 
rated into darker and lighter areas designated G1 and 
G2 respectively, while the blue has generally expanded 
and become slightly lighter in intensity. 
FIG. 8 illustrates two droplets of different colors, 

such as red R and green G, which have been placed ap 
proximate each other so that the two colors merge to 
gether to form a third color designated M. Thus, a vari~ 
ety of colors can be formed by intermixing separate 
colors on the absorbent sheet. ' 

Finally, FIG. 9 depicts a colored dye solution which 
gradually diffuses or disperses in such a manner that no 
de?nite margin is retained. 
FIG. 10 illustrates the bottle or container 18 in 

greater detail. Preferably, the bottle is formed of a ?ex 
ible plastic material so that it can be readily squeezed 
to aid in discharging the contents. The bottle is pro 
vided with a cover 30 which permits the bottle to be 
filled with a dye solution, and which prevents the solu 
tion from being discharged from the bottle when not in 
use. The cover 30 is formed of two parts, a main por 
tion 32 which is secured to the bottle to form a leak 
proof seal, and a cap 34 secured to the portion 32 by 
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a web 36. The top of the cover portion 32 is formed as ' 
having a hollow frusto-conical member or discharge 
end 38 with a small opening 40 in its apex, and a bead 
42 which surrounds the member 38 proximate the main 
portion 32. The pointed discharge end permits the con 
tents within the bottle to be discharged therefrom, in 
small quantities and with some degree of control. The 
cap 34 is dimensioned to fit snuggly over the conical 
member 38, and more speci?cally the bead 42, so as to 
provide the leak-proof closure. A small tab 44, af?xed 
to the cap 34, permits the cap to be readily snapped off 
from the member 38. ' 

In use, the uncolorcd article 10 is placed upon a ?at 
surface so that the absorbent sheet 20 is exposed. A 
bottle having the desired dye solution is selected, and 
after removing the cap 34, one or more drops are per 
mitted to drop onto the absorbent sheet in a given area, 
care being taken so that too much of the solution is not 
discharged in one area, especially if the area being col 
ored is proximate a barrier line. If preferred, the bottle 
can be moved at a slow rate of speed as the contents are 
discharged, to form a continuous line upon the surface 
of the absorbent sheet. As explained hereinbefore, as 
the dye solution contacts the absorbent sheet, it moves 
in the sheet fibers until the drop is completely dissi 
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6 
pated, or it contacts a barrier line 24. Since some pic 
tures may have small areas to be colored, it might be 
desirable to use a small implement such as a brush 28 
(note FIG. 1) to distribute the solution into these small 
areas. This willreduce the tendency to ?ood the barrier 
lines, especially if such barrier lines are relatively nar 
row. Once the dye solution has been applied, the color 
intensity can be changed by applying a small quantity 
of water to the colored area, or a different color can be 
obtained by applying a different dye solution onto the 
colored area already existing. 
The above described invention results in a com 

pletely' different and unique approach in coloring or 
painting techniques. It is extremely fascinating, be 
cause the artist can exercise his own imagination and 
creativity in applying the dye solutions onto the absor 
bent sheet, so as to create new and unique effects. By 
experimenting with various colors, the manner in which 
they are applied, as well as the order of their applica 
tion, an extrmely interesting ?nished original colored 
article can be obtained, which is most dif?cult to dupli 
cate. 

In the above description and attached drawings a dis 
closure of the principles of this invention is presented, 
together with speci?c embodiments by which the in 
vention might be carried out. 
Now, therefore, we claim: 
1. In combination, an absorbent sheet formed of a 

relatively soft, ?brous material capable of absorbing 
and dispersing a ?uid medium applied to the surface 
thereof, said sheet having an outline of a picture or de 
sign placed on a ?rst surface, said outline being formed 
by a moisture impervious medium which penetrates 
into the absorbent sheet thus forming a barrier line 
throughout the sheet thickness which effectively resists 
the ?ow of the colored ?uid across said barrier line, 
and at least one receptacle for containing and storing 
a colored ?uid medium, said colored fluid medium 
when. applied to the surface of said sheet of material 
dispersing vertically and radially in the fibrous material 
away from the point where’ said ?uid medium is ap 
plied. 

2. The combination of claim 1 wherein said moisture 
impervious barrier line is formed by using a textile 
printing ink. 

3. The combination of claim 1 wherein said moisture 
impervious barrier line is formed by using a fluid me 
dium containing silicone. 

4. The combination of claim 1 wherein the dimension 
of said barrier line varies in thickness at a number‘ of 
different locations on the surface of the sheet, thus 
forming a design with a variety of line thicknesses. 

5. The combination of claim 1 wherein a backing 
sheet is secured to the other surface of the absorbent 
sheet of material, said backing sheet being formed of a 
moisture impervious, non-absorbent material. 

. 6. The combination of claim 5 wherein the backing ' 
sheet is polyethylene. 

7. The combination of claim 5 wherein the medium 
forming the barrier lines penetrates through the absor-' 
bent material until it contacts the backing sheet. 

. 8. The combination of claim 1 wherein a plurality of 
receptacles are provided for containing a variety of dif 
ferent colored ?uid mediums, said ?uid mediums being 
formed of a water soluble dye solution. 

9. The combination of claim 8 wherein at least some 
of said colored fluid mediums separate into at least two 
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components as they disperse in the absorbent sheet of 
material. 

10. The combination of claim 1 wherein said recepta 
cle is provided with means for discharging the ?uid me 
dium in small increments, said means including a frus~ 
toconical discharge end with an opening in its apex, 
and closure means are provided for preventing said 
fluid medium from being inadvertently discharged 
therefrom. 

11. The combination of claim 10 wherein said recep 
tacle is formed of a ?exible material. 

12. In combination, an absorbent sheet formed of a 
relatively soft, ?brous material capable of absorbing 
and dispersing a ?uid medium applied to the surface 
thereof, said sheet having the outline of a picture or de 
sign placed on a ?rst surface, said outline being formed 
by a moisture impervious medium which penetrates 
into said absorbent sheet thus forming a barrier line 
which resists the flow of a ?uid medium across said 
line, and a backing sheet secured to the other surface 
of said absorbent sheet, said backing sheet being 
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8 
formed of a moisture impervious, non-absorbent mate 
rial. 

13. An article of manufacture comprising a relatively 
soft, ?brous sheet of material having an outline of a pic 
ture or design drawn on a ?rst surface, said sheet being 
capable of absorbing and radially dispersing a ?uid me 
dium applied to its surface, a moisture impervious, non 
absorbent sheet of material bonded to a second surface 
of said ?brous sheet so that it forms a moisture impervi 
ous backing for said absorbent sheet, said picture out 
line being formed by a moisture impervious medium 
which penetrates into the absorbent sheet thus forming 
a barrier line which effectively resists the ?ow of the 
?uid medium across said barrier line unless an exces 
sive amount of said ?uid medium is applied to said sur 
face, said ?uid medium being a liquid dye solution of 
a preselected hue, and a receptacle for storing said 
?uid medium, said receptacle having a discharge open 
ing which can be opened and closed. 

* * * * * 


