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Our invention relates to the decoration of paper 
and the like and more particularly to the deco 
ration of paper by means of a crystallizable ma 
terial in a lacquer containing a volatile solvent 
of the crystallizable material. When such coat 
ings are applied to a paper sheet and the solvent 
permitted to evaporate the result is an irregular 
but definitely defined crystalline pattern having 
a smooth velvety sheen. 

It is the object of our invention to provide 
a paper having the light and Shadow charac 
teristics afforded by these crystal-lacquer coat 
ings but in which relatively definite and predeter 
mined patterns are produced and repeated over 
the surface of the paper upon the evaporation 
of the Solvent material. A further object is to 
provide a method of and means for producing 
such a decorated paper. 

In the accompanying drawing which illus 
trates one manner of carrying out the method 
and examples of the product, 

Fig. 1 is a diagrammatic view of a device for 
carrying out the method; 

FigS. 2, 3 and 4 are diagrammatic views illus 
trating certain characteristics of the decorative 
surface obtained; 

Fig. 5 is a fragmentary view, similar to Fig. 1 
but showing a different arrangement by which 
modified results may be obtained; and 

FigS. 6 and 7 Show tWO other, modified arrange 
mentS. 
We have found that by applying pressure to 

the Crystallizing coating Solution after its trans 
fer to the paper but before any substantial crys 
tallization has taken place (or prior to its trans 
fer to the paper) a predictable change in the 
subsequent crystal formation takes place, or the 
formation of crystals may be more or less com 
pletely inhibited. We believe this is mainly due 
to resulting changes in the thickness of the 
coating of the lacquer carrier. We do not in 
tend however to broadly limit ourselves to this 
theory. 

Referring to the drawing, Fig. 1 shows dia 
grammatically, a Suitable form of coating appa 
ratus in which i designates a reservoir contain 
ing a body of coating material 2. This material 
may consist of a crystallizable material such as 
phthalic anhydride, a volatile solvent mixture 
composed of butyl acetate, ethyl acetate, ethyl 
alcohol, methyl alcohol, and toluol, carried in a 
pyroxylin lacquer. There are other well known 
forms of crystallizing lacquers and our inven 
tion is not limited to the specific type of lacquer 
employed. Two rolls 5 and 6 adjustable toward 
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and from each other, are mounted to dip into 
the body of coating material and these rolls are 
rotated by variable speed drive means (not 
shown) in the direction of the arrows. A doctor 
3 removes all material from roll 5 and this roll 
in turn removes a portion of the coating mate 
rial carried up by roll 6 so that by properly 
adjusting the Spacing of rolls 5 and 6, a coating 

of desired thickness is obtained. A roll 8, 
about which the web 9 to be coated passes in 
the direction of the arrow, is adjustably mounted 
adjacent the downwardly traveling side of roll 
6 and by suitably adjusting the spacing of rolls 
6 and 8 the coating carried by roll. 6 is trans 
ferred to the surface of the Web 9 as it passes 
around roll 8. The structure so far described 
follows a standard coating practice in use for 
the commercial production of coated papers. 

In carrying out our method. We provide a roll 
0 riding freely as shown in Fig. i, on the coated 
web as it is carried by roll 8. Roll () is pro 
vided with raised areas indicated at , which 
preSS upon and thin the areas of the coating with 
which they come in contact. These areas may 
be isolated to leave intervening areas uncom 
pressed or they may form a complete pattern 
over the entire surface of the roll. The pressure 
applying areas on roll .0 may be of equal height 
or the heights may vary to vary the pressure 
applied to the coating. 
The coated web with its coating as manipu 

lated by roll 10 passes on from roll 8 and as 
the Solvent evaporates crystallization takes place 
in accordance with the conditions imposed by 
the manipulation of the coating by roll 0. 

It Will be understood that our invention is 
not limited to the specific coating device shown 
and that the coating may be initially applied to 
the paper by any other suitable means such as 
spreading with a knife, or carrying the web 
into contact with a liquid bath, or by any other 
Well known coating methods. 

Figs. 2, 3 and 4 show diagrammatically three 
types of results obtainable. 

Fig. 2 shows a, substantially complete modula 
tion of the normal crystalline pattern. In this 
figure areas 2 have been thinned to the point 
at which crystallization is substantially inhibited 
and no crystalline structure appears, in adjacent 
areas 3 a very fine, almost granular crystalliza 
tion appears, at other portions as at 4 a feathery 
or needle-like crystal structure takes form and 
meets to form definite boundaries 5 whose po 
sition is in general, but indirectly, determined by 
the Surface structure or pattern of roll O since 
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2 
these boundary lines appear on areas which have 
been pressed very lightly or not at all by the 
roll but which are of insufficient extent for a 
second system of crystals to form. At occasional 
points and haphazardly, and over very restricted 
areas, Small normal crystals may form as indi 
cated at 6. 

Fig. 3 shows a quite different arrangement of 
substantially the same types of predetermined 
crystalline structures. In this case crystalline 
structure has been inhibited along narrow bands 
8 adjacent these areas the fine granular struc 

ture appears at 9 changing into ZOnes of feathery 
structure at 20 which meet to define boundary 
lines as at 2. At free ends of the bands 8 or 
at juncture points of such bands, or where a 
break appears in the bands, a normal crystal 
tends to form as indicated at 22. 

Fig. 4 illustrates the result of treating Sepa 
rated areas of the coating. In this case crystal 
lization is inhibited at a group of points 25 so ar 
ranged that granular structure 26 and feathery 
structures 27 form to. produce a suggestion of a 
cluster of pine cones. Along the edges of the 
treated area the feathery structure is free to 
extend until a second System of crystallization 
starts and the coating being unmanipulated at 
the intermediate areas a normal crystal form 
appears to fill the untreated areas as indicated 
at 28. 
Subsequent treatment of the paper may follow 

the usual practice with respect to this class of 
papers. 

It will be understood that Figs. 2, 3 and 4 are 
diagrammatic and that such terms as "granu 
lar' and "feathery' are only generally descrip 
tive Of the Warious Crystalline formations which 
are quite variable and grade from one ap 
pearance to the other in the Several areas. No at 
tempt has been made to indicate the sheen and 
varying light reflecting qualities which the vari 
Ous areas possess. 

In Fig. 5 the pressing roll 0 is shown in posi 
tion to manipulate the COating on the applying 
roll 6. In this case the effects of the roll O are 
modified by the transfer of the manipulated coat 
ing to the paper. As a result, a substantial part 
of the design is made up of areas or masses of 
miniature “normal” crystals such as are indi 
cated at 6 in Figs. 2, 3 and 4, and which follow 
a definable pattern, and at other points the de 
sign is formed of nearly normal crystals but 
with boundaries following a general design form. 
A different arrangement is shown in Fig. 6 in 

which the roll 30 which corresponds to roll 6 
in Fig. 1 and takes the coating from roll 5 is 
provided on its surface with raised portions 3, 
and depressions 32, which may be of varying 
heights and depths. In this form the coating is 
applied to the paper in varying thicknesses, the 
principle of modification of the crystallizing 
action being the same as previously described. 
In Fig. 7 the relief or intaglio pattern is formed 
On a roll 35, which Supports the paper and cor 
responds to roll 8 of Fig. 1. The result here 
as in the previously described forms is to vary 
the thickness of the coating with the effect that 
the crystal formation is modified in a predeter 
mined manner. 

It should be emphasized that in each case the 
decorative characteristics are formed by crys 
tallization and that the roll to does not act in 
the manner of a printing roll or an embossing 
roll to apply or emboss a design on a paper 
web or plastic coating. The resulting decorative 
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pattern is by no means merely a reproduction of 
the design carried by roll O but the latter acts 
to impose limitations on or to “condition' the 
Subsequent crystallization which will subsequent 
ly take place upon evaporation of the solvent, 
and the Crystals that form present substantial 
individual variations within the limits imposed. 
Stated in another way, the crystalline structures 
have been directed and guided into an ordered 
array to produce a desired and predetermined 
effect. In the above specification we have indi 
cated Several ways in which this can be done but 
obviously the ordering of the pattern arrange 
ment may be brought about by changing the 
crystallizing conditions over predetermined areas 
in other ways as by the application of heat, or 
by chemical acceleration or retardation of the 
Crystal formation at predetermined points or 
areas or by treating the paper so that it takes up 
varying amounts of coating. 
We claim: 
1. The method of decorating paper which 

comprises coating the paper with various thick 
neSSes of a solution containing a crystallizable 
material in solution in a volatile solvent, said 
variations in thickness extending over areas of 
different shape and extent to form a predeter 
mined pattern, and then evaporating the Sol 
vent to cause crystallization of the Crystallizable 
material Whereby predetermined areas of dif 
fering crystalline characteristics are produced 
dependent upon the difference in the coating 
thickness. 

2. The method of decorating paper which Com 
prises applying to the paper a coating solution 
containing a crystallizable material in solution in 
a volatile solvent, applying pressure over prede 
termined areas of the coated Surface prior to any 
Substantial evaporation of the solvent to decrease 
the thickness of the coating over said areas and 
thereby change the conditions of crystal forma 
tion throughout said areas and then evaporating 
the solvent to cause crystallization of the crys 
tallizable material. 

3. The method of decorating paper which 
comprises forming a coating of a solution con 
taining a crystallizable material in solution in a 
volatile solvent, changing the thickness of the 
coating over predetermined areas to thereby 
change the condition of crystal formation 
throughout said areas in degrees dependent on 
the change in thickness of the coating, trans 
ferring the coating to the Surface of the paper, 
and then evaporating the Solvent to cause Crys 
tallization of the crystallizable material. 

4. A decorative paper, the decorative Surface 
of which comprises a continuous coating formed 
of contrasting areas of crystalline structure, the 
various areas differing throughout in the char 
acter of their crystal structure, the areas being 
arranged in a predetermined relation to each 
other to present a predetermined design pattern 
distinct from the haphazard crystalline patter 
of the individual areas. 

5. The method of decorating paper which com 
prises coating the paper with a solution con 
taining a Crystallizable material in solution in a 
volatile Solvent, the thickness of said coating 
being varied over areas of predetermined shape 
and extent to produce throughout said areas 
crystalline structures characteristic to said areas 
and dependent upon the thickness of the coating 
covering said areas for their difference in chair 
acter. 

6. The method of decorating paper which com 
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prises applying to the paper a coating of a 30- by change the condition of crystal formation 
lution containing a crystallizable materia in throughout said areas in degrees dependent on 
solution in a volatile solvent, said coating being the change in thickness of the coating, and then 
of a thickness to effect a predetermined normal evaporating the solvent to cause crystallization 
crystallization of the crystallizable material upon of the crystallizable material. 
evaporation of the solvent, changing the thick 
ness of the coating Over predetermined areas be- GARRSON HOUSEHOLDER. 
fore appreciable Crystal formation starts to there- WALER, W. SEEARER. 


