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3,276,942
EXTRUDED SCREEN
Walkley B. Ewing, Fajardo, Puerto Rico, assignor to
Walkley B, Ewing doing business as Sunscreen Com-
pany, Fajardo, Puerto Rico
Filed Aug. 10, 1961, Ser. No. 130,524
2 Claims. (Cl. 161—55)

This invention relates to sunscreens, and more par-
ticularly to sunscreens having louvers of elongated cross-
section. to control light entry.

In the usual manufacture of screens known. as sumn-
screens, which can be made to function not only as a light
shade, but may also function as an insect barrier, narrow
metallic louvers having an elongated cross-section (i.e.
having a-width greater than the thickness) are interwoven
with the supporting warp wires in an intricate fashion
as disclosed, €.g.-in Patent No. 2,194,222 to. Ewing, by
using expensive weaving machines. - The spacing of these
louvers. of bronze-or the like from each other is generally
in the order of 0.050 inch, the louvers having a thickness
of about 0.002 to 0.005 inch, a width of about 0.025 to
0.10inch, and a length of several inches or feet as needed.

To form one: of these sunscreens, a large mumber of
the louvers must be produced, making certain that the
same louver width is maintained. These louvers are deli-
cately interwoven with supporting warp wires, with each
wire weaving back and forth around. the lower edges and
then around an adjacent wire to form a series of: tiny
pockets for the louvers. The wires must be  woven
tightly enough to hold all of the Iouvers exactly parallel
and at the desired angle. The woven sunscreen, although
formed of expensive bronze or the like, must usually then
be coated with a corrosion inhibitor. The resulting prod-
uct possesses commendable- attributes but is expensive to
produce due to its intricate, delicate and costly assembly
operations. . Further, the machinery necessary to weave
the sunscreen is complex and costly.

In the light of these factors, it has become increasingly
important to. discover a sunscreen :product which could
be produced using less expensive and less delicate meth-
ods, and from materials more abundant and lower in cost
than those presently required for the metal product.

Accordingly, it is an object of this invention to provide
a sunscreen fully capable of functioning as an effective
light entry shade; and if desired as-an insect barrier, but
costing only a fraction of the cost of prior structures.

Further objects -are ‘to provide such a screen formed
from inexpensive raw materials; which does not require

delicate ‘metal louvers and.interwoven warp elements; 7

which .comprises. one - integral - member; which actually
possesses automatically variable light entry control; the
properties of which can be altered to vary the minimum
and maximum-light entry and also the rate of variation
of light entry; which does not require corrosion-prevent-
ing coatings; and the manufacture of ‘which is continuous
and rapid.

A further object is to provide a simple rapid method of
forming a low-cost, effective, variable-light-control in-
tegral sunscreen.

Additional objects are to provide a method of forming
the novel 'sunscreen in a- flat usable material and to
provide sunscreen straightening and ‘aligning apparatus.

These and several other objects will-be apparent from
a scrutiny of ‘the following specification when studied in
conjunction with the drawings in which:

FIG. 1.is a fragmentary enlarged elevational view of
the novel sunscreen embodied in a typical use;

FIG. 1A is a fragmentary, enlarged, elevational view
of an alternative form of a portion of the novel screen;
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FIG. 2 is a fragmentary sectional end view of the sun-
screen of FIG. 1, taken on plane II—II;

FIG. 3 is an elevational view of the extruding dies used
to form the novel sunscreen;

FIG. 4 is a perspective view of the dies of FIG. 3 ex-
truding a cylindrical netting used to form the sunscreen;

FIG. 5 is a fragmentary enlarged elevational view of
a portion of the dies in FIG. 3 showing the extrusion
orifices;

FIG. 6 is a fragmentary enlarged elevational view of
a portion of slightly modified extrusion dies;

FIG. 7 is a perspective view showing. the cutting and
straightening steps of the novel process and the apparatus
used therefor; and

FIG. 8 is a fragmentary perspective view taken on lines
VIII--VIII of the straightening drum illustrated as part
of FIG. 7.

Basically, the invention comprises a sunscreen having
parallel plastic supporting strands or warp members in
one direction, parallel plastic louvers of elongated cross-
section in. a second direction at an angle with respect to
the warp elements, and with one edge of the elongated
louvers integral with the warp members to form an in-
tegral sunscreen. Variable light entry is obtained by
downward bending of the louvers when subjected to solar

.radiant energy due to heat energy generation causing

several reactions, including (1) expansion of the surface
of the louvers which is directly radiated, (2). softening
of the plastic louvers to cause droop, and (3) softening
and expansion of the warp elements to thereby lessen
tension on the louvers and allow them to sag slightly.
With a decrease in the radiant energy, the plastic becomes
more rigid, with the louvers returning to their original
position due to. contraction of the cooled plastic in the
louvers, “plastic memory” of the material, and tensioning
of the cooled warp elements. :

. 'The integral sunscreen is formed by extruding the warp
members and louvers simultaneously and continuously
from coaxial dies moving with respect to each other, The

~ resulting cylindrical netting is continuously slit along a

path parallel to the warp elements to produce -the sun-
screen.

The continuous sheet of sunscreen is then preferably
pulled around a heated cylindrical drum having louver

. receiving slots around . its periphery to heat -the plastic

material and cause. it to flatten from its previous some-
what arcuate shape. The slots simultaneously reorient
the louvers to the preferred angle, usually approximately
90°, with respect to the warp elements.

Referring now to FIG. 1, the sunscreen 10 there de-

picted may include a suitable frame 12 with a peripheral
retaining strip 14 to hold the peripheral edge 16 of the
sunscreen mesh 18. This frame may or may not be in-
corporated, depending upon the particular use to which
This sunscreen is composed
of warp members 20 and louvers 22. The louvers have
an -elongated cross-section, i.e. the breadth from 24 to
25 is greater than the thickness from 60 to 62. Edge.24
(FIG. 2) of each of these lovers 22 is integral with the
plurality of warp members or support strands 20 to provide
a one-piece or unitary screen.
- The screen may be mounted by virtue of frame 12 into
a window, if desired. It may be formed with small open-
ings 26 to prevent the entry of insects through the window.
Alternately, the screen may be composed of relatively
large louvers, and warp elements, and openings. Thus,
the dimensions thereof may be varied to suit the particu-
lar environment.

The screen material will form an excellent draping
screen fo cover a whole wall, if desired, as to shade a
porch, to form a sun shade for large chicken enclosures,
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or to shield office workers from a skylight. Many other
adaptations will readily occur to those in the field.

The unique integral sunscreen is formed from extru-
sion dies 40 and 42. In coplanar faces of these circular
dies and adjacent the common junction, seen as circle 44,
are a plurality of extruding orifices, Orifices 46 in the
inner periphery of outer die 40 allow the extrusion of
@ plurality of parallel warp members 20, while the elon-
gated orifices 48 in the outer periphery of inner die 42
allow extrusion of a plurality of parallel louvers 22.
The extended inlet to orifice 48 includes a bottom surface
48" and a pair of walls 48’. Tt will be obvious that these
groups of orifices may be placed on either die to obtain
equivalent structures. These dies are rotated with respect
to each other as indicated by the arrow in FIG. 3 at a
desired speed to vary the intersecting angle of the louvers
with the warp members, ie., the parallel warp members
20 are extruded in an outer cylindrical pattern while the
parallel louvers 22 are coextruded in a second cylindrical
pattern coaxial with and inside the warp pattern. By ro-
tating one (or both) of the dies, here the inner die, the
paths of the members forming the pattern may be made
to cross. Since the plastic strips are coextruded, they
emerge from the orifices as an integral cylindrical netting
38.

The number of louver extrusion openings 48 is here
shown to be three in number, with twelve warp element
openings 46 for cooperation therewith. This may be
varied as desired depending upon the diameter of the dies,
the viscosity of the plastic material used, the desired
closeness of the louvers and/or warp elements, and the
‘like. Por purposes of convenience, the dies are here il-
lustrated as of relatively small diameter with respect to
the extruded elements. It is to be understood that the
operating extrusion dies will be many, many times larger
than the orifices, but would not show the details ade-
quately if drawn thusly. Thus, by controlling the extru-
sion angles, the diameter of the dies, the number of open-
ings and the rate of rotation of one die with respect to
the other, the characteristics of the netting 38 comprising
formed members 20 and 22 can be accurately controlled
to provide the ideal sunscreen for the purpose. The cir-
cular junction of the dies is preferably a few feet in di-
ameter to form a netting several feet in circumference.
Obviously, this also is greatly variable.

To form the sunscreen from the cylindrical netting,
the cylinder is continuously slit in a path parallel to the
parallel warp members as illustrated in FIG. 7. A knife
edge 160 may be used, or its equivalent.

The resulting netting 38, after being slit, is as in FIG.
7. Due to its previous cylindrical configuration, the plas-
tic material will tend to retain some arcuate configura-
tion with the center having a sagging tendency. Further,
the angle between the spiraling extruded louver (see FIG.
4) and the warp elements is not a perfect 90° as is often
desired for the finished product.

To remove this sag, and to simultaneously impart the
exact desired angle between the warp elements and the
louvers, the slit sheet 39 is guided over a cylindrical
drum 102 heated by steam or by a suitable electrical
heating means inside the drum. The peripheral surface
of the drum possesses longitudinal louver-receiving slits
104, These slits may be oriented paralle]l with the axis
of rotation of the drum to reorient the angle of the
louvers to 90° with respect to the warp elements.
Alternatively, these slits may be slightly askew with re-
spect to the axis to provide another desired angle to the
louvers. The heat from the drum necessary to soften
the plastic and allow reorientation of the louvers and
removal of the sag to flatten the screen material will of
course vary with the plastic used. This is a matter within
the ordinary skill of those in the plastics art.

The resulting integral article is thus very inexpensively
and quickly produced in a one-step process from inex-
pensive molten plastic such as polypropylene, polyethyl-
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4
ene, or copolymers thereof, as just a few examples, Of
course the material used will vary with the particular
characteristics desired in the sunscreen.

When the sunscreen is installed, the louvers 22 project
outwardly so that radiation from the sun, comprising light
and radiant heat, is directed against upper surface 60
of each louver 22. This surface may be dark in color and
dull to maximize radiant heat absorption. With increas-
ing radiation, the increased heat absorbed causes a com-
bination of effects to. occur in the louvers, including par-
tial softening of the louvers and expansion of the louver,
especially the upper surface. The greater the light, and
consequently the greater the heat, the more the louvers
are deformed downwardly to effectively diminish the light
entering the window. Simultaneously the warp members
expand and soften to relax the tension on the louvers
and allow them to sag slightly. This automatically con-
trols the light entering through the screen during the en-
tire day. When the radiant energy diminishes, the louvers
give up their absorbed heat, thereupon the thermal con-
traction of both the louvers and the warp members, plus
the “plastic memory” of the louver material causes them
to straighten and revert to their original position.

By altering the degree of darkness and dullness of
upper surface 66 of the louvers, the amount of radiation
absorption may be varied to thus calibrate the deflection
of the louvers with heat and light.

It ‘should be noted that for most effective operation,
the heat conductivity between the upper surface 60 and
the lower surface 62 should be small to impart the dif-
ferent properties to the surfaces. Upper surface 60
should further have a relatively large co-efficient of ther-
mal expansion.

If a very large differential in properties is desired be-
tween the two surfaces to magnify the closing and con-
trolling feature, the louvers may be formed in layers of
separate materials including top layer 80 and bottom layer
82 as depicted in FIGS. 1 and 2. The upper surface may
thus be very easily provided with very good radiant heat
absorption qualities, and-a high coefficient of thermal ex-
pansion, while lower surface 82 bonded thereto has good
resiliency and poor heat absorption. The amount of heat
conducted from the upper layer to the lower layer is prac-
tically nil due to the transfer barrier 84 existing on the
intersection of the two layers. The effectiveness of the
two-plastic louver can be further enhanced by using cer-
tain plastics which have been irradiated to alter the co-
efficient of thermal expansion.

This two-plastic strip may be formed in a manner simi-
lar to the one plastic strip. However, in place of each
louver extruding orifice 48 normally used, a pair of adja-
cent orifices 90 (having a bottom surface 90’) and 92
(having a bottom surface 92') (FIG. 6) for the different
materials are substituted. These may be separated by a
recessed knife edged divider wall 94. Thus, upon being
extruded, the two adjacent hot and soft strips would first
fuse with each other and then would coextrude with the
crossing warp members from orifices 46,

Alternatively, the louver surface 62 of the louvers
could be coated with a thin metallic layer to make them
éven more responsive to radiant emergy variations. The
metal 108 could be coated by any of several conventional
methods, e.g. vapor deposition.

Other materials. besides metal could be used for the
undercoat such that a variable expansion would occur
with heating. This film could be of a relatively. non-
expanding material, if desired.

Instead of the two layers of the modified louver differ-
ring just in respect to their coefficients of expansion, they
may also vary in color, or in modulus of elasticity, or in
other characteristics or a combination thereof. -

To maintain a tighter sunscreen even during the bright-
est days, the warp members can be extruded of a mate-
rial having a low coefficient of thérmal expansion and
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poor heat absorption characteristics as contrasted to the
upper surface of the louvers.

It will be readily seen by those having ordinary skill
in the art that the resulting sunscreen possesses great
potential and fills a definite need in this field due to its
unique functional and structural characteristics, and due
to the ‘simplicity, .inexpensiveness, and rapidity of its
manufacture. Of course, various modifications in addi-
tion to those mentioned may be made in the method and
the sunscreen described without departing from the spirit
of this invention ‘which is to be limited only by the scope
of the appended claims and the reasonable equivalents
thereto.

I claim:

1. A sunscreen comprising, a plurality:of plastic warp
members; and a plurality of spaced plastic louvers cross-
ing said warp  members to form a mesh with: said warp
members; said  louvers having an.elongated cross-sec-
tion, with one edge thereof integral with said warp mem-
bers-at the crossing junctures therewith to form. a one-
piece 'sunscreen with laterally projecting louvers; each of
said louvers being formed of separate layers including a
top layer and a bottom layer; said top layer having greater
heat absorption characteristics and a larger coefficient of
thermal expansion than those of said bottom layer where-
by said top and bottom layers are differently responsive
to radiant light -energy impinged on said top layer to
cause downward deformation of said louvers about said
one edge of each louver generally in proportion to radiant
light energy impinged on the top layer.

10

15

20

25

30

6

2. A sunscreen comprising, a plurality of plastic warp
members; and a plurality of plastic lonvers crossing said
warp members to form a mesh with said warp members;
said louvers having an upper surface and an elongated
cross-section, with one edge thereof integral with said
warp members at the crossing junctures therewith to form
a unitary sunscreen; said:louvers comprising an upper and
a lower layer; said upper layer having higher heat absorp-
tion characteristics and a larger coefficient of thermal
expansion than those of said bottom layer whereby said
louvers will deform downwardly generally in proportion
to radiant light energy impinged on the upper surface of
said louvers.
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