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ABSTRACT OF THE DISCLOSURE 
Decorative surfaces are formed by depositing on a re 

?ective surface a transparent ?lm of a dielectric material 
and then covering it with a thin semi-re?ective ?lm. The 
re?ective surface so treated is one which is formed of a 
multiplicity of sharply de?ned regions, the surface of each 

, region having a plurality of parallel planes at an angle 
to the surface, the angles of the planes varying from 
region to region. 

Attractive packaging materials ?nd Wide use in the dis- - 
tribution of many items in commerce as well as the ?eld 
of gift wrapping and the like. The ability to create at 
tractive surfaces is also of great importance in the ?eld 
of decorating and of advertising. The decorative materials 
of this invention provide a unique attractive foil or a 
decorative coating for a substrate which may or may not 
be ?exible. The surface formed by this method is brilliant 
and multihued; it is moveover capable of changing color 
with orientation to give a very rich and unique ?nish. 

It is the primary object of this invention to provide 
a method of forming a unique and very attractive surface 
coating on a substrate. It is another object of this inven 
tion to provide a method of the character described which 
is capable of imparting a brilliant, multihued effect to 
the surface of a variety of items. It is another object 
of this invention to provide decorative packaging and 
wrapping maetrials and decorative surfaces in general. 
Other objects of the invention will in part be obvious and 
will in part be apparent hereinafter. 
The invention accordingly comprises the several steps 

and the relation of one or more of such steps with re 
spect to each of the others, and the article possessing fea 
tures, properties and the relationship of elements which 
are exempli?ed in the following detailed disclosure, and 
the scope of the invention will be indicated in the claims. 

In brief, the method of this invention comprises the 
application of one or more ?lms of speci?c optical prop 
erties to a re?ecting surface. The re?ecting surface is 
further characterized by the fact that it is made up of 
a multiplicity of sharply de?ned regions, the surface of 
‘each region having a plurality of parallel planes posi 
tioned at angles relative to the horizontal plane of the 
surface. The areas of the parallel planes and their posi 
tional angles in any one of the regions is different from 
that of the region or regions adjacent to it. 
The ?nal coated foil or other material having the sur— 

face created by the method to be described exhibits a 
multihued brilliance which varies in color and design 
with the orientation of the surface with respect to the 
viewer. An almost in?nite number of possibilities of color 
and design may be obtained, and the ?nal characteristics 
of the surface can be determined and controlled as will 
be made apparent in the following description. 

Optical re?ection ?lters based upon the phenomena of 
light ray interference and light absorption as applied to 
a smooth re?ecting substrate are known (see for example 
U.S.P. 2,590,906). Filters constructed on smooth sub 
strates result in the production of bright monochromatic 
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effects. In contrast to the prior art, the decorative sur 
faces of this invention are formed on a speci?cally con 
toured surface which results in a multicolored surface of 
a controllable and widely variable design. 
For a fuller understanding of the nature and objects of 

the invention, reference should be had to the following 
detailed description taken in connection with the ac 
companying drawings in which: 

FIG. 1 is a perspective view illustrating in somewhat 
simpli?ed form the type of basic or initial surface which 
is treated to give the decorative effect; 4 

FIG. 2 is a cross-sectional, much-enlarged representa 
tion of a portion of the surface of FIG. 1 wherein the 
basic surface is itself re?ecting; 

FIG. 3 is a cross-sectional representation similar to 
FIG. 2 showing the application of a re?ecting coating to 
a normally non-re?ecting surface having the required 
basic structure; 

FIG. 4 is a much-enlarged, cross-sectional representa 
tion of a fragment of the basic surface showing the ap 
plication of a transparent spacer ?lm; 

FIG. 5 and 6 illustrate the use of different techniques 
for applying the spacer ?lm; 

FIG. 7 illustrates the application of a semi-re?ecting 
?lm over the spacer ?lm on the substrate illustrated in 
FIG. 4; 

FIG. 8 represents a much-enlarged, fragmentary cross 
section of the decorative coating showing the effect of 
using the basic contoured surface; and 

FIGS. 9 and 10 illustrate modi?cations of the method 
and article of this invention. 
The substrate to which the ?lm coatings of this in 

vention are applied to obtain the ?nal decorative coating 
is illustrated in somewhat simpli?ed form in the FIG. 1. 
The surface of the substrate 10 to which the coating ?lms 
are applied must be of a special nature, i.e., must be 
divided into sharply de?ned and visibly identi?able re 
gions 1-1 which are divided from adjacent regions by a 
relatively sharp boundary 12. FIG. 2 illustrates in cross 
section the nature of the contour of these regions, show 
ing that the contour varies from region to region but is 
represented by a consistent periodic pattern within any 
one single region. The surface of a single region may 
be de?ned as being made up of a plurality of parallel 
planes such as 13, 13 and 14, 14 in region 15; planes 
16, 16 and 17, 17 in region 18; and planes 19, 19 and 
20, 20 in region 21. It will be seen from FIG. 2 that 
these planes are positioned With respect to the over-all 
horizontal plane of the surface (indicated by the heavy 
black line) at various angles. For example in the rather 
stylized illustration of FIG. 2, planes 13 are at essentially 
right angles (angle a) to the horizontal; while parallel 
planes 14 form an acute angle b with the horizontal. In 
like manner in region 18, parallel planes 16 and 17 form 
angles 0 and d which may or may not be equal, and 
in region 21 parallel planes 19 are at right angles with 
the horizontal while planes 20 are parallel to the hori 
zontal. 
On any one decorative surface the regions 11 (FIG. 1) 

may be of irregular size and shape, they may be of a 
geometric pattern, or they may be an artistic attempt to 
create a pleasing design. The size of the regions 11 may 
vary over a wide range and and will be determined and 
controlled within the range by aesthetic considerations. 
On very large areas of decorative material such as wall 
coverings the regions may be as large as 10 or 12 inches 
in their maximum dimensions. The regions may also be 
parallel stripes of varying Widths, the stripes running the 
full length of the material. On smaller objerts such as 
cosmetic cases the areas may be more pleasing in smaller 
dimensions. Areas as small as a few thousandths of an 
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inch will give a pleasing effect if there are many of these 
areas whose parallel plane surfaces (such as planes 13 
and 14 in region 15 in FIG. 2) are all facing in the same 
direction. A particularly pleasing effect may be obtained 
by intermixing large regions and small regions, that is, 
the large regions may have many small regions sprinkled 
inside of them. 
The area of any one plane (e.g., plane 13 of FIG. 2) 

may vary over a wide range. Planes as small as a few 
millionths of a meter (microns) give very pleasing and 
colorful results. In any one region the allowed height of 
the peaks (l in FIG. 2) which de?nes the maximum height 
of the contoured surface above the grooves, will depend 
upon the thickness of the substrate. For thick substrates 
and large areas, each plane may be rather large and the 
height 1 may be as much as one-half inch. On the other 
hand, if the planes are small, the height I may be as little 
as a few microns. 
The required basic surface may be formed by machin 

ing, by etching, or by replicating a master surface. Ma 
chining may be done by cutting grooves into a suitable 
surface such as metal or plastic, and etching is preferably 
done by the vprocess described in a copending application 
?led in the name of Paul E. Doherty, Ser. No. 268,283 
now abandoned and assigned to the same assignee as this 
application. Ser. No. 268,283 teaches a process by which 
?ne grained recrystallized thin aluminum foils may be 
annealed and etched to form crystals at different orienta 
tions on the surface and through the thickness of the foil. 
Aluminum foils prepared in this manner are particularly 
Well-suited for the basic surface required in the practice 
of this invention. However, many metal surfaces are 
amenable to a variety of etching techniques to create on 
their surfaces the required basic structure, and they need 
not, of course, be in foil form since the over-all thickness 
of the substrate is not critical. 
The basic surface structure may also be formed in 

plastic materials which lend themselves to either being 
used to form replicas from solution coatings or to being 
properly contoured through the application of heat with 
or without pressure application. Such surfaces (for ex 
ample those illustrated in FIG. 3) can readily be formed 
by contacting a hot thermoplastic ?lm against a suitably 
contoured metallic surface, or by pressing a thermoplas 
tic ?lm against the surface of a hot metal master surface. 
It is also, of course, possible to make replicas by dis 
solving the ?lm-forming material in a suitable volatile 
solvent, applying the solution to the master surface to be 
copied, removing the solvent, and stripping the ?lm from 
the surface. Thermoplastic ?lms of the order of 1 mil 
thick have been successfully used to replicate etched 
aluminum surfaces in the production of the decorative 
material of this invention. However, the thickness of the 
substrate with the replicated surface is not critical. 
The contoured basic surface which is to be treated 

must be re?ective, and if it is not inherently so, it must 
be coated with a re?ective coating to make it so. If the 
surface is a metal, such as for example the foil described 
in U. S. Ser. No. 268,283, then no treatment is necessary 
to make it re?ective inasmuch as it has a re?ective sur 
face 22 (FIG. 2). If, however, the surface is a plastic 
replica, and has a non-re?ecting surface 24 (FIG. 3), 
then a suitable coating 25 of a re?ective material must be 
applied to give it the necessary re?ective characteristics. 
This can conveniently be done ‘by coating surface 24 
with a very thin aluminum coating applied from the vapor 
phase in accordance with well-known vacuum deposi 
tion techniques. Preferably, if a re?ective coating is to be 
applied, it will be as thin as possible to minimize cost 
and to retain the sharp peaks and grooves de?ning the 
parallel planes of the original basic surface. Other tech 
niques, such as the chemical reduction of silver (Brash 
ear process) or electroplating a metal, can be used to 
apply the re?ective coating to a nonre?ecting surface. 
However, vapor phase deposition is preferred. 
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The coating applied to the re?ective contoured surface 

(FIG. 2 or FIG. 3) comprises a transparent ?lm of a di 
electric material, and if required, a semi-re?ective metal 
coating on the dielectric ?lm. The steps in the formation 
of the decorative coating are illustrated in FIGS. 4 and 
5. The techniques available for application of the spacer 
?lm and their effect on ?lm characteristics are shown in 
FIGS. 5 and 6. The optics of the decorative coating are 
then described with reference to FIG. 8. Finally, modi 
?cations of the basic method of forming the decorative 
coatingare discussed with reference to FIGS. 9 and 10. 

Given the re?ective contoured surface of FIG. 2 or 
FIG. 3, the ?rst step in forming the decorative ?lm is the 
deposition on the re?ective surface of a thin transparent 
spacer ?lm of a dielectric material. Such materials may 
include, but are not limited to silicon monoxide, cadmium 
telluride, titanium dioxide, aluminum oxide, zinc sul?de, 
magnesium ?uoride, calcium ?uoride and the like. The 
spacer ?lm should be of a material and thickness so as 
to be transparent to visible light. Typically it will be be 
tween 100 and 5,000 A. thick, although it may be thicker 
depending upon the dielectric material used, and the 
colors desired in the decorative surface. The manner in 
which the thickness of the transparent spacer ?lm deter 
mines colors will be discussed in detail with respect to 
FIG. 8. There is virtually no minimum thickness for the 
spacer ?lm, so long as it is» present and has an index of 
refraction different from the re?ective surface on which 

‘ it is deposited and from the material which forms a layer 
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on top of it—~either a semi-re?ective metal or air. 
The application of the transparent spacer ?lm to the 

re?ective contoured surface is shown in FIG. 4, and it 
may constitute the method of this invention without the 
further addition of any other ?lm. Thus the much en 
larged cross-sectional portion of FIG. 4 can be considered 
to illustrate one modi?cation of the decorative surface. 
It will be seen to consist of a substrate 10 formed in this 
case of a plastic material having a non-re?ective surface 
24 to which a re?ective ?lm 25 has been added and over 
which the transparent spacer ?lm 27 is deposited. The 
single transparent spacer ?lm 27 may also be applied to 
an inherently re?ective surface such as that in FIG. 2 in 
which case the re?ective ?lm 25 of FIG. 4 is omitted. 
The multicolored effect of the decorative surface will 

be different for various methods of depositing the trans 
parent spacer ?lm. Applying the spacer ?lm from the vapor 
phase is a technique which achieves a gradient in the thick 
ness of the ?lm. This is illustrated in FIG. 5 in which it 
will be seen that when a ?lm 31 is applied to a surface 
30 from the vapor phase with the vapor striking the sur 
face at the angle indicated by the arrows, there will re 
sult a ?lm of uneven thickness with the greatest thick 
nesses being built up on those planes directly in the path 
of the vapor. Those areas which are blocked or partially 
blocked from the vapor path will receive thinner layers of 
the spacer ?lm. Variations in spacer ?lm thickness result 
in a greater variation in colors re?ected as will be obvious 
in the discussion of the optics involved. 
The spacer ?lm may also be ‘applied by the process of 

anodization, and if this process is used, the ?lm will be of 
uniform thickness throughout as shown in FIG. 4. The 
transparent spacer ?lm may also be applied from solution, 
a process which produces a thickness gradient as illus 
trated in FIG. 6. In this case the solution tends to build 
up in the grooves and remain thin on the lands or peaks, 
giving rise to a ?nal spacer ?lm 33 of the type shown in 
FIG. 6. 

If the transparent spacer ?lm 27 is to serve as the only 
?lm applied, it may also contain some metallic “contami 
nant material” such as vaporized metal. Thus if the di 
electric material forming the transparent spacer ?lm is de 
posited from the vapor phase (by well-known vacuum dep 
osition technology), metallic vapors may be mixed in to 
form a ?lm of dielectric material and metal. An example 
of such a combination ?lm is a mixture of silicon monox 
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ide and aluminum. A coating such as this produces bright 
er colors. 
The transparent spacer ?lm, whether or not it is to 

serve as the only ?lm coating on the contoured surface, 
may also be formed in more than two layers of dielectric 
materials having different indices of refraction. Spacer 
?lms formed of multilayers possess enhanced brilliance 
and color intensity. 

If more than one ?lm is to be put onto the re?ective sur 
face to form the decorative coating, then the ?lm which is 
deposited on the transparent spacer-?lm is one which may 
be referred to as a semi-re?ecting ?lm. This ?lm is pref 
erably of a thickness ranging between about 50-500 A., 
and it should be capable of transmitting between about 
25% and 65% of the incident light. The optimum thick 
ness of the semi-re?ecting ?lm will depend upon the de 
sired characteristics of the ?nal decorative surface. Final 
ly, the re?ectivity of the semi-re?ective ?lm 28 in FIG. 7 
should essentially balance or be equivalent to the re?ec 
tivity of the re?ective surface 25 of FIG. 7 on which the 
transparent spacer ?lm is deposited. 
The semi-re?ective ?l-m may be formed of any easily 

deposited metal such as aluminum, silver, gold and the 
like, and it is also preferably applied from the vapor 
phase, since this technique is known to produce smooth 
thin ?lms. However, it is also possible to apply it by 
other techniques such as chemical reduction of silver 
(Brashear process). 

' ' The decorative surface formed of two ?lm layers is 
shown in a much-enlarged cross-sectional representation 
in FIG. 7. In the decorative material illustrated in FIG. 7, 
the plastic replica shown in FIG. 4 having a re?ective sur 
face 25‘ and transparent spacer ?lm 27 has deposited on 
it a semi-re?ective ?lm 28. The combination of ?lms 25 
and v28 with spacer ?lm 27 in between gives the surface 
a brilliant multihued effect. 
The multicolored or multihued effect exhibited by the 

decorative vsurface of this invention may be explained in 
a somewhat simpli?ed form with reference to FIG. 8 
which is a much-enlarged, not-to-scale, cross-sectional 
representation of a fragment of such a surface. It will be 
appreciated that light is striking the surface of the semi 
re?lective ?lm 28 from all directions; however, in this sim 
pli?ed presentation it may be assumed to be reaching the 
eye 40 of the observer from only two directions repre 
sented by incident'rays 41, 41 and 51, 51. It will be as 
sumed further that the ?lms were deposited ‘from the 
vapor phase and that the direction of the vapor (shown 
by arrows) was responsible for forming the transparent 
spacer ?lm 27ywith the thickness difference shown. 

Incident rays 41 strike the semi-re?ective ?lm surface 
‘28 and a portion is re?ected as rays 42. The remaining 
portion is transmitted as ray 43 through the transparent 
‘spacer ?lm 27 to be re?ected as ray 44, a portion of 
which is transmitted through the semi-re?ective ?lm to 
reinforce or cancel part of re?ected ray 42. The remain 
‘ing portion of ray 44 may be re?ected back into the 
vtransparent spacer ?lm. If the distance represented by the 
total of the length of rays 43 and 44 is equal to n/ 2 times 
‘the wavelength X of a re?ectedray 42 (where n is an 
odd whole number) then that wavelength of light re 
?ected from the re?ective surface 25 will be 180° out of 
phase with that portion of the incident light which is re 
?ected by the semi-re?ective ?lm 28. The result will be 
to cancel out that color the wavelength of which is A. 
r In a similar manner a portion of the incident rays 51, 
re?ected, as rays 52, will becancelled out, in this case the 
wavelength so cancelled being a function of the sum of 
the lengths ,of rays 53 and 54. Because 43+44 is not equal 
vto 53-1-54, different wavelengths will be cancelled out in 
‘re?ected rays 42 and 52, and the observer will see two 
planes of different colors. By orienting the surface, the 
‘observer will see different re?ected light and hence a 
“plane surface which was red at one orientation may be 
1come green at another orientation. 

6 
It can be seen that deposition of the spacer ?lm from 

the vapor phase tends to enhance the variations in color 
by reason ‘of the variations in thickness on the various re 

. ?ective planes. 
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It is also possible to build up decorative surfaces hav 
ing even more ‘brilliant and unique characteristics by re 
peating the coating steps of FIGS. 4 and 7. This is illus 
trated in FIG. 9 which shows a substrate 10 (such for 
example as a foil prepared in accordance with US. patent 
application 268,283) having an inherently re?ective sur 
face 22 on which are deposited alternate layers of a trans 
parent spacer ?lm 27 and semi-re?ective ?lm 28. It is, 
of course, within the scope of this invention to build up 
a number of layers as illustrated in FIG. ‘9, making the 
topmost layer either a transparent spacer layer or a semi 
re?ective layer. 

Because it may be desirable to view :the decorative sur 
face through a transparent substrate, such as a thin plas 
tic ?lm, it is also within the scope of this invention to 
form the decorative surface in a reverse order. Thus for 
example, in FIG. 10 if substrate 10 is a relatively thin 
transparent plastic ?lm, the semi-re?ective surface 28- may 
be applied ?rst to the contoured surface 24 and then the 
transparent spacer layer 27 applied to it, with the re 
?ective layer 25 being deposited last to serve as the ?nal 
layer of the assembly. The decorative surface in this 
case will then be viewed from the top as oriented in FIG. 
10 down through the plastic substrate 10. The substrate 
10 is then in a position to offer protection to the deco 
rative surface. 
The following examples are given to further illustrate 

the method and article of this invention and they are not 
meant to be limiting. 

Example 1 

Aluminum foil prepared in accordance with the method 
described in copending application Ser. No. 268,283 was 
used as the basic substrate to form a decorative foil. A 
?lm of SiO was deposited on this basic substrate by vapor 
phase techniques in an evacuated ‘bell jar in accordance 
with known procedure. The SiO ?lm which served as the 
transparent spacer ?lm was about 2,000 A. thick. Various 
semi-re?ective materials were then deposited by vacuum 
deposition from the vapor phase. These included alumi 
num, silver, gold, and copper. The thickness of the SiO 
?lm determined the ?nal colors or hues and the thickness 
of the semi~re?ective ?lm (which normally ranges be 
tween 50 and 500 A.) determined the intensity and bril 
liance of the ?nal decorative ?lm. By observing the color 
and intensity as it was developed during the deposition 
of the semi-re?ective ?lm, it was possible to stop the ?lm 
formation at the point where the desired color and bril 
liance were achieved. 

Example 2 

The aluminum foil of Example 1 was anodized in a bath 
of 1% citric acid and 1% ammonium citrate in distilled 
water in accordance with standard electrochemical tech 
niques to form a ?lm of about 2000 A. thickness of A1203 
on the foil as the transparent spacer ?lm. One of the vari 
o-us semi-re?ective coatings such as those used in Example 
1 was then deposited from the vapor phase onto the A1203 
?lm to form a decorative foil, the color and brilliance of 
which was controlled by the thickness of the A1203 and 
the semi-re?ective ?lms respectively. 

Example 3 

The aluminum foil of Example 1 was coated with a 
?lm of cadmium telluride as the transparent spacer ?lm. 
No additional semi-re?ective ?lm was required inasmuch 
at this transparent spacer ?lm developed deep colors on the 
aluminum foil. In like manner titanium dioxide and zinc 
sul?de were used as spacer ?lms without the further de 
position of a semi-re?ective ?lm. 
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Example 4 

A master basic substrate Was formed by heating and 
cooling an aluminum ‘bar about one-eighth of an inch 
thick so that the bar formed into a large number of alumi 
num crystallites. The surface of this bar Was then etched 
to create on its surface the required regions having dif 
ferent contours such as described with respect to FIGS. 1 
and 2. Films and sheets of thermoplastic materials in 
cluding polyvinyl chloride and polystyrene were then used 
to replicate the surface of this master aluminum bar. 
The ?lm or sheet of thermoplastic material was placed in 
contact with the aluminum bar surface and the assembly 
put into a heated press wherein the temperature was suf 
?cient .to soften the thermoplastic material. The applica 
tion of slight pressure accompanied by the heating was 
su?icient to form in the thermoplastic surface a surface 
which was a precise replica of the aluminum surface. 
These replicated surfaces were then made re?ective by de 
positing on them from the vapor phase a very thin, e.g., 
of the order of 500 to 1000 A. coating of aluminum. The 
resulting re?ective surfaces were then treated as in Ex 
amples 1 and 3 to give comparable decorative surfaces. 

It is possible to prepare a wide variety of decorative 
surfaces, and the character of the decorative surface is 
controlled by controlling the thickness of the transparent 
spacer ?lm which exercises control over the wavelengths 
of visible light which are re?ected as described in FIG. 8; 
and by controlling the character and thickness of the semi 
re?ective ?lm, if used, which acts as a mirror and con 
tributes to the over-all intensity and brilliance. 

It will thus be seen that the objects set forth above 
among those made apparent from the preceding descrip 
tion are ef?ciently attained, and since certain changes 
may be made in carrying out the above method and in the - 
article set forth without departing from the scope of the 
invention, it is intended that all matter contained in the 
above description or shown in the accompanying draw 
ings shall be interpreted as illustrative and not in a limit~ 
ing sense. 
We claim: 
1. A method of forming a decorative coating on a sub 

strate, comprising the steps of 
(a) applying a transparent spacer ?lm of a dielectric 

material to a re?ecting surface which comprises a 
multiplicity of sharply de?ned regions, the surface of 
each region characterized by having a plurality of 
parallel planes positioned at an angle relative to the 
horizontal plane of said surface, the areas of said 
planes and their positional angles in any one region 
being different from that of the regions adjacent to 
it; and 

(b) applying over said transparent spacer ?lm a semi 
re?ective ?lm; whereby said re?ecting surface is 
transformed into a brilliant, multihued decorative 
surface. 

2. A method in accordance with claim 1 wherein said 
dielectric material is silicon monoxide. 

3. A method in accordance with claim 1 wherein said 
semi-re?ective ?lm is aluminum. 

4. A method of forming a decorative coating on a sub. 
strate, comprising the steps of 

(a) applying a re?ective coating to a surface which 
comprises a multiplicity of sharply de?ned regions, 
the surface of each region characterized by having a 
plurality of parallel planes positioned at an angle 
relative to the horizontal plane of said surface, the 
areas of said planes and their positional angles in 
‘any one region being different from that of the re 
gions adjacent to it; 

(b) applying to said re?ective surface thus formed a 
transparent spacer ?lm of a dielectric material; and 

(c) applying over said transparent spacer ?lm a semi 
re?ective ?lm, whereby said surface is transformed 
into a brilliant, multihued decorative surface. 
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8 
5. A method according to claim 4 wherein steps (b) 

and (c) are repeated. . 
6. A method in accordance with claim 4 wherein said 

surface is characterized as being a plastic replica. 
7. A method of forming a decorative coating on a 

transparent substrate, comprising the steps of 
(a) applying a semi-re?ective ?lm to one surface of 

said substrate, the surface being characterized as 
one which comprises a multiplicity of sharply de?ned 
regions, the surface of each region characterized by 
having a plurality of parallel planes positioned at 
an angle relative to the horizontal plane of said sur 
face, the areas of said planes and their positional 
angles in any one region being different from that 
of the regions adjacent to it; 

(b) applying to said semi-re?ective ?lm a transparent 
spacer ?lm; and 

(c) applying to said transparent spacer ?lm a re?ective 
?lm, whereby said substrate when viewed from the 
uncoated surface presents a highly brilliant, multi 
hued effect. 

8. A brilliant, multihued decorative material, compris 
ing in combination 

(a) a basic substrate having a re?ective surface which 
comprises a multiplicity of sharply de?ned regions, 
the surface of each region characterized by having a 
plurality of parallel planes positioned at an angle 
relative to the horizontal plane of said surface, the 
areas of said planes and their positional angles in 
any one region being different from that of the 
regions adjacent to it; 

(b) a transparent spacer ?lm of dielectric material af 
?xed to and covering said surface; and 

(c) a semi-re?ective ?lm af?xed to and covering said 
transparent spacer ?lm. 

9. A decorative material in accordance with claim 8 
wherein said transparent ?lm of dielectric material con 
tains a metal contaminant. 

10. A decorative material in accordance with claim 8 
wherein the thickness of said transparent spacer ?lm is 
between 100 and 5000 A. and the thickness of said semi 
re?ective ?lm is between 50 and 500 A. 

11. A decorative material in accordance With claim 8 
wherein said basic substrate is an etched aluminum foil. 

12. A decorative material in accordance with claim 8 
wherein said basic substrate is a plastic ?lm coated with a 
re?ective material. 

13. A decorative material in accordance with claim 8 
wherein said transparent spacer ?lm is silicon monoxide. 

14. A decorative material in accordance with claim 8 
wherein said semi-re?ective ?lm is aluminum. 

15. A brilliant, multihued decorative material, com 
prising in combination 

(a) a basic substrate having a re?ective surface which 
comprises a multiplicity of sharply de?ned regions, 
the surface of each region characterized by having 
a plurality of parallel planes positioned at an angle 
relative to the horizontal plane of said surface, the 
areas of said planes and their positional angles in 
any one region being different from that of the re 
gions adjacent to it; 

(b) a plurality of transparent spacer ?lms of dielectric 
materials, the ?rst of which is a?ixed to and covers 
said surface; and 

(c) a plurality of semi~re?ective ?lms, said transparent 
spacer ?lms and said semi~re?ective ?lms being in 
alternating relationship. 

16. A brilliant, multihued decorative material, com 
prising 

(a) a thin transparent material as a basic substrate, 
said substrate having a surface which comprises a 
multiplicity of sharply de?ned regions, the surface 
of each region characterized by having a plurality 
of parallel planes positioned at an angle relative to 
the horizontal plane of said' surface, the areas of 



3,333,730 
9 . 

said planes and their positional angles in any one 
region being different from that of the regions ad 
jacent to it; 

(b) a semi-re?ective ?lm a?ixed to and coverifg said 
surface; 

(c) a transparent spacer ?lm of dielectric material 
a?ixed to and covering said semi-re?ective ?lm; and 

(d) a re?ective coating on said transparent spacer ?lm, 
whereby said material, when viewed from the un 

2,261,578 
2,375,669 
2,807,111 
3,096,596 
3,157,559 
3,213,752’ 
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