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(54) Roll-patterned strip

(57)  Adecorative roll-patterned metal strip or sheet,
preferably aluminium strip or sheet, having: a thickness
of about 0.05 - 1.0 mm, preferably about 0.1 - 0.8 mm,
with a surface having a plurality of indentations of a
depth of about .001 - 0.05 mm, preferably about 0.02 -

0.035 mm, and optionally having a layer of a paint of a
thickness of about 3 - 30 microns, preferably about 10
- 15 microns, on the surface and within its indentations,
the ratio of the depth of the indentations to the thickness
of the strip or sheet being in the range of about 1: 5 to
about 1: 100.
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Description

[0001] This invention relates to a process of roll-pat-
terning and then painting a surface of a metal strip or
sheet, particularly an aluminium strip or sheet used to
form vanes or head or bottom rails for window covering
assemblies, such as venetian blinds, or to form archi-
tectural panels for ceilings or wall coverings. This inven-
tion particularly relates to a painted metal strip or sheet
with a decorative pattern on at least one surface, made
by the process, and to a window covering assemblies
and architectural panels made from the strip or sheet.
[0002] Elongated vanes or slats of the type used in
horizontal and vertical blinds are well known and com-
mercially available. Such slats are formed, for example,
by continuous casting of aluminium strips or sheets,
subsequent milling and, if necessary, cutting to width to
provide coils of aluminium strips having the desired
thickness and width. Subsequently, the strips or sheets
are painted (optional), then roll-formed and cut into slats
of the desired length. Likewise, it is well known to roll-
form and cut such strips or sheets into head and bottom
rails and architectural panels.

[0003] Since window coverings and architectural
products are frequently decorative, different colours and
laminated or painted patterns are often provided on their
exterior surfaces, particularly on the visible surfaces of
slats and head and bottom rails of window coverings. In
this regard, coiled strip, used to make blind slats, is nor-
mally covered with paint or lacquer in a coil-coating
process in order to give it a decorative pattern before it
is roll-formed into slats.

[0004] A pattern can then be rolled into the painted
strip surface, so that the resulting indentations in the
strip surface give it a fabric-like appearance. An exam-
ple of a process and apparatus for providing such a pat-
tern in a painted strip surface for foldable metal drape
panels for vertical blinds is described in US patent
4,362,039 (Toti). In the process of his patent, a rotary
die is used to produce continuous patterns of scribe
lines in painted surfaces of strips. The scribe lines assist
in subsequently forming a preselected cross-sectional
profile of the metal drape panels. Another rotary die is
used for subsequently forming patterns of emboss-
ments in the strips between the scribe lines, in order to
begin to stretch and work the metal between the scribe
lines, so as to make it easier thereafter to form a weave
pattern. Two additional rotary cutting die stations then
cut the male and female hinges of the drape panel, and
then, a rotary weave die station produces weave pat-
terns between the scribe lines. The weave patterns
comprise relatively deep cuts which slice through the
metal at the edges of the pattern and provide a raised
area which imitates the ins and outs of woven threads
of cloth. Unfortunately, these cuts tend to damage the
paint on the strip surface and can result in premature
corrosion of the metal.

[0005] US patent 4,499,938 (Toti) also describes a
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process and apparatus for making a metal blind slat by
providing a relatively deeply embossed rib pattern in a
painted strip material. The depth of the pattern is de-
scribed as 0.015 inch (0.381 mm) in a strip of 0.008 -
0.010inch (0.20 - 0.254 mm) thickness. This means that
the depth of the pattern is more than the thickness of
the strip, and so, the strip has been corrugated. Unfor-
tunately, such an embossed pattern also inevitably
tends to damage the paint on the strip and produce pre-
mature corrosion of the metal.

[0006] In accordance with this invention, a decorative
roll-patterned metal strip or sheet, preferably an alumin-
ium strip or sheet, is provided that has a thickness of
about 0.05 - 1.0 mm, preferably about 0.1 - 0.8 mm, with
a surface having a plurality of indentations of a depth of
about .001 - 0.05 mm, preferably about 0.02 -0.035 mm,
and optionally having a layer of a paint of a thickness of
about 3 - 30 microns, preferably about 10 - 15 microns,
on the surface and within its indentations; the ratio of
the depth of the indentations to the thickness of the strip
or sheet being in the range of about 1: 5 to about 1: 100.
Preferably, the indentations form a pattern which covers
substantially the entire surface of the strip or sheet and
which is visible to the naked eye, even though the paint
is within and atop the indentations.

[0007] Also in accordance with this invention, a proc-
ess is provided for making the decorative roll-patterned
metal strip, comprising the steps of:

- cold-rolling a metal strip or sheet, preferably an alu-
minum strip or sheet, at a temperature of about 40
- 175 C to reduce the thickness of the strip or sheet
by about 15 - 40 %, preferably about 20 - 30 %, to
about 0.05 - 1.0 mm, preferably about 0.1 - 0.8 mm,
using a milling roll with a surface pattern thereon,
to form a roll-patterned strip or sheet having, in a
surface, a plurality of indentations corresponding to
the surface pattern of the milling roll and with a
depth of about .001 - 0.05 mm, preferably 0.02 -
0.035 mm; the ratio of the depth of the indentations
to the thickness of the strip or sheet being in the
range of about 1: 5 to about 1: 100; and then op-
tionally

- painting the surface of the roll-patterned strip or
sheet with a thickness of about 3 - 30 microns, pref-
erably about 10 - 15 microns, of paint on the surface
and within its indentations.

[0008] Preferably, the cold-rolling step using the mill-
ing roll with the surface pattern is carried out in a last
stand of a multi-stand cold-roll mill, and only the last
stand has at least one of its milling rolls with the surface
pattern. Subsequent painting of the strip or sheet is pref-
erably carried out in a separate machine for coil-coating.
[0009] Further in accordance with this invention are
provided vanes and head and bottom rails for window
covering assemblies, such as venetian blinds, and ar-
chitectural panels for ceilings or wall coverings made
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from the decorative roll-patterned strip or sheet of the
invention.

[0010] Further aspects of the invention will be appar-
ent from the detailed description below of particular em-
bodiments and the drawings thereof, in which:

- Figure 1 shows a multi-stand cold roll mill, in which
the last mill stand is a cold pattern-rolling mill stand
in accordance with the invention.

- Figure 2 is a schematic top view of the rolling mill
of Figure 1, showing the roll-patterned strip leaving
the last mill stand.

- Figures 3A - 3C are schematic views of the last two
stands of the rolling mill of Figure 1, showing the
use of different patterning roll(s) at the last mill
stand.

- Figure 4 is a schematic cross-section of a strip of
the invention, which is roll-patterned on both sides.

- Figures 5A - 5E show different examples of roll-pat-
terns of the invention.

[0011] Figure 1 shows a five-stand cold roll reducing
mill 1 for milling and roll-patterning a strip or sheet, such
as an aluminium strip 2, in accordance with this inven-
tion. The strip 2 enters the mill 1 still in a ductile state
following conventional heating and quenching steps.
Thefive stands 3, 5, 7, 9 and 11 of the mill 1 sequentially
reduce the thickness of the aluminium strip 2 in a con-
ventional manner by simultaneously pressing with op-
posed top and bottom, steel, milling or working rolls,
generally 13 and 15, on the top and bottom surfaces 17
and 19 of the strip 2. However, the last stand 11 has one
or both of its top and bottom, milling rolls 13A and 15A
with patterned surfaces in contact with the strip 2 to pro-
vide roll-patterned indentations 21 in one or both of the
adjacent surfaces 17 and 19 of the strip 2. During the
cold rolling steps in stands 3 - 11, the temperature of the
strip 2 is generally 40 - 175 C, preferably 75 - 120 C.

[0012] The thickness of the strip 2 is preferably re-
duced in the last stand 11 by 15 - 40 %, preferably 20
-30%, to a thickness of 0.05- 1.0 mm, preferably 0.1 -
0.8 mm., especially 0.1 - 0.3 mm for making slats and
0.4 - 0.7 for making head or bottom rails. At the same
time, the top surface 17, the bottom surface 19 or both
of the strip 2 are roll-patterned by the patterned surface
of the adjacent top and/or bottom, milling rolls 13A and
15A of the last stand 11 as shown in Figures 3A -3C.

[0013] Preferably, the strip 2 is still in a ductile state
when it reaches the last cold roll stand 11 so that it is
easier to roll-pattern the surface of the strip to provide
a plurality of indentations 21 therein to a depth of .001
- 0.05 mm, preferably 0.02 - 0.035 mm, with the ratio of
the depth of the indentations 21 to the thickness of the
strip 2 being in the range of 1: 5 to 1: 100. By the term
"depth of indentations" is meant the depth of the inden-
tations 21 in the strip 2 relative to the mean thickness
of the strip 2 after roll-pressing in accordance with this
invention. Preferably, the ratio of the depth of the inden-
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tations 21 to the thickness of the roll-patterned strip 2 is
no more than 1:10, particularly no more than 1: 16, and
no less than 1: 50, particularly no less than 1: 40. The
roll-patterning of this invention does not corrugate the
strip 2 but takes place only on its surface, so that the
so-formed indentations 21 are accommodated entirely
within the thickness of the strip.

[0014] In accordance with the invention, a pattern C
on the surface of either the top or bottom, milling roll 13A
or 15A of the last stand 11 can be rolled only into the
adjacent top or bottom surface 17 or 19 of the strip 2
(Figure 3A). This is often preferred for a strip 2 that is
later to be rollformed in a conventional manner into
head or bottom rails for window covering assemblies or
into architectural panels. Likewise, a pattern C on the
surface of both the top and bottom, milling rolls 13A and
15A of the last stand 11 can be rolled simultaneously
into both the adjacent top and bottom surfaces 17 and
19 of the strip 2 (Figure 3B). This is often preferred for
a strip 2 that is later to be roll-formed into horizontal or
vertical slats for window covering assemblies which
have both sides visible in use. Similarly, a pattern C on
the surface of top milling roll 13A of the last stand 11 can
be rolled into the adjacent top surface 17 of the strip 2,
and a different pattern D on the surface of the bottom
milling roll 15A of the last stand 11 can simultaneously
be rolled into the adjacent bottom surface 19 of the strip
2 (Figure 3C).

[0015] Figure 2 shows the five-stand cold roll reducing
mill 1 from above. The strip 2 enters at stand 3 and is
milled through stands 3-11. The last stand 11 is the cold
mill stand with one or two patterned milling rolls 13Aand/
or 15A. Strip 2 exits stand 11 with pattern C from the
patterned rolls on its surface and is then led to roll-up
stand 23.

[0016] Figure 3A shows cold mill stand 9 and its pair
of conventional milling rolls 13and 15 and cold mill stand
11 and its pair of a top milling roll 13A with pattern C on
its surface and a conventional bottom milling roll 15. The
thickness of strip 2 is reduced in stand 11, and it exits
stand 11 with the pattern C on its top surface 17.
[0017] Likewise, Figure 3B shows cold mill stand 9
and its pair of conventional milling rolls 13 and 15 and
cold mill stand 11 and its pair of a top milling roll 13A
and bottom milling roll 15A, both with pattern C on their
surfaces. The thickness of strip 2 is reduced in stand 11,
and it exits stand 11 with the pattern C on its top and
bottom surfaces 17 and 19.

[0018] Likewise, Figure 3C shows cold mill stand 9
and its pair of conventional milling rolls 13 and 15 and
cold mill stand 11 and its pair of a top milling roll 13A
with pattern C on its surface and a bottom milling roll
15A with pattern D on its surface. The thickness of strip
2 is reduced in stand 11, and it exits stand 11 with the
pattern C on its top surface 17 and the pattern D on its
bottom surface 19.

[0019] Figure 4 is a cross-section of a roll-patterned
strip 2 of this invention as made, for example, in the mill
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stand 11 of Figure 3A. Figure 4 shows that the cold roll-
patterning process, carried out in mill stand 11, does not
corrugate the strip 2. Strip 2, has pattern C on the top
surface 17 and a different pattern D on the bottom sur-
face 19. The depth of the indentations 21 of each roll-
pattern C and D is between 0.001 and 0.05 mm and pref-
erably between 0.02 and 0.035 mm. As a result, each
surface 17 and 19 can be painted, using conventional
coating rollers and heat-curing techniques of coil-coat-
ing processes, without losing the appearance of its roll-
pattern C or D.

[0020] Figures 5A -5E show examples of some of the
different roll-patterns that can be provided on the sur-
face(s) of strip 2. In fact, there is an endless variety of
possible patterns. Changing the pattern simply entails
putting in a differently patterned milling roll 13A or 15A
in the last stand 11 of the cold rolling multi-stand mill 1.
Figure 5A shows a lattice-like pattern. Figure 5B shows
a fish-grate wavy like pattern. Figures 5C and 5E show
lettering patterns. Figure 5D shows a figurine-like pat-
tern.

[0021] Aifter roll-patterning, the strip 2 can be rolled
up in a conventional manner on roll 23 and allowed to
cool. The roll-patterned surface(s) 17 and or 19 of the
strip 2 can then be painted in a conventional manner
with a thickness of 3 - 30 microns, preferably 10 - 15
microns, of paint on the surface(s) and within the inden-
tations 21. In this regard, each roll-patterned surface 17
and/or 19 of the strip 2 can be passed over a conven-
tional paint applicator roller as described in the patent
publications: EP 0 070 705 and U.S. 3 068 119.

[0022] Finally, the painted strip 2 can be roll-formed
in a conventional manner to form elongated horizontal
or vertical slats or head or bottom rails for window cov-
ering assemblies, such as venetian blinds, or to form
architectural panels for ceilings or wall coverings. In this
regard, the painted and roll-patterned 2 can be passed
between conventional forming rolls as described in the
patent publications: U.S. 4 173879, U.S. 4 145 905, U.
S. 326724, U.S. 2692003, U.S. 2518846, U.S. 2 471
490, U.S. 2 346 990 and U.S.2 313 111.

[0023] This invention is, of course, not limited to the
above-described embodiments which may be modified
without departing from the scope of the invention or sac-
rificing all of its advantages. In this regard, the terms in
the foregoing description and the following claims, such
as "horizontal", "vertical", "top" and "bottom", have been
used only as relative terms to describe the relationships
of the various elements of the cold roll reducing mill 1 of
the invention.

Claims

1. A decorative roll-patterned metal strip or sheet (2),
preferably aluminium strip or sheet, having: a thick-
ness of about 0.05 - 1.0 mm, preferably about 0.1 -
0.8 mm, with a surface (17,19) having a plurality of
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indentations (21) of a depth of about .001 - 0.05
mm, preferably about 0.02 - 0.035 mm, and option-
ally having a layer of a paint of a thickness of about
3 - 30 microns, preferably about 10 - 15 microns, on
the surface and within its indentations (21); the ratio
of the depth of the indentations (21) to the thickness
of the strip or sheet (2) being in the range of about
1: 5 1o about 1:100.

The strip or sheet of claim 1 wherein the indenta-
tions (21) form a pattern (C,D) which covers sub-
stantially the entire surface (17,19) of the strip or
sheet (2) and which is visible to the naked eye, even
though the paint is on the surface and within its in-
dentations (21).

A process for making the strip of claim 1 or 2 com-
prising the steps of:

- cold-rolling (13,15) a metal strip or sheet (2),
preferably an aluminum strip or sheet, at atem-
perature of about 40 - 175 C to reduce the thick-
ness of the strip or sheet (2) by about 15 - 40
%, preferably about 20 - 30 %, to about 0.05 -
1.0 mm, preferably about 0.1 - 0.8 mm, using a
milling roll (13A, 15A) with a surface pattern (C,
D) thereon, to form a roll-patterned strip or
sheet (2) having, in a surface (17,19), a plurality
of indentations (21) corresponding to the sur-
face pattern (C,D) of the milling roll (13A, 15A)
and with a depth of about .001 - 0.05 mm, pref-
erably about 0.02 - 0.035 mm,; the ratio of the
depth of the indentations (21) to the thickness
of the strip or sheet (2) being in the range of
about 1: 5 to about 1: 100; and then optionally

- painting the surface of the roll-patterned strip
or sheet (21) with a thickness of about 3 - 30
microns, preferably 10 - 15 microns, of paint on
the surface and within its indentations.

The process of claim 3 wherein the cold-rolling step
using the milling roll with the surface pattern (C,D)
is carried out in a last stand (11) of a multi-stand
cold-roll mill (3,5,7,9,11), and only the last stand
(11) has at least one of its milling rolls (13A, 15A)
with the surface pattern (C,D).

The process of claim 4 wherein the strip or sheet
(2) is in a ductile state in the last stand (11).

The process of claim 5 wherein the temperature of
the strip or sheet (2) in the last stand (11) is about
75-120 C.

The process of any one of claims 3 - 6 wherein the
pattern (C) is rolled on only one surface (17) of the
strip or sheet (2).
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The process of any one of claims 3 - 6 wherein the
pattern (C) is rolled on both surfaces (17,19) of the
strip or sheet (2).

The process of any one of claims 3 -8 wherein the
ratio of the depth of the indentations (21) to the
thickness of the roll-patterned strip or sheet (2) is
no more than about 1:10, preferably no more than
about 1: 16.

The process of any one of claims 3 - 9 wherein the
ratio of the depth of the indentations (21) to the
thickness of the roll-patterned strip or sheet (2) is at
least about 1: 50, preferably at least about 1 : 40

A roll-patterned strip or sheet (2) made by the proc-
ess of any one of claims 3 - 10.

Avane for a window covering assembly, made from
the roll-patterned strip or sheet (2) of any one of
claims 1, 2 or 11.

A head rail or bottom rail for a window covering as-
sembly, made from the roll-patterned strip or sheet
(2) of any one of claims 1, 2 or 11.

An architectural panel for a ceiling or wall covering,
made from the roll-patterned strip or sheet (2) of any
one of claims 1, 2 or 11.
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Fig.5A.

Fig.5B.

Fig.5C.

Fig.5D.
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