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(54) OUTDOOR KNITTED SHEET, IN PARTICULAR WITH A SCREENING AND/OR SUNBREAK 
FUNCTION, AND METHOD FOR PRODUCING THE SAME

(57) Outdoor sheet (1), suitable for exposure in outer
environments with a screening and/or sunbreak function,
comprising a fabric made of isotactic polypropylene yarns

having a graphic representation on its surface which is
made through jacquard or interlay weaving of yarns of
different colour.
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Description

Field of application

[0001] The present invention relates to an outdoor
sheet, in particular with a screening or sunbreak function.
[0002] The product according to the present invention
finds its main application in the field of garden furniture
or more generally of outdoor furniture, as well as it may
involve a plurality of other fields linked to specific appli-
cations such as the building industry, the setting up and
securing of sports structures and/or facilities, or still ad-
vertising.
[0003] The invention also relates to a production meth-
od for producing the above outdoor sheet.

Prior art

[0004] Large-sized tight weave sheets or networks are
traditionally used in several outer applications, in general
with a function of visual screen or meteorological shelter
of public or private areas, such as for instance gardens
or terraces.
[0005] Said manufactured products are known with dif-
ferent names depending on their specific use destination,
for instance they are called screening sheets or sunbreak
sheets, or still blackout sheets. Anyway, besides the dif-
ferent names, these products can be assimilated to a
single type, characterized by the considerable size de-
velopment - they are mainly marketed in 10 or more-
meter rollers - and by their predisposition to outdoor use.
For reasons of clarity and terminological consistency, all
of the sheets with said features are identified in the
present application with the generic expression of out-
door sheet.
[0006] It should be pointed out that the outdoor sheets
with a screening and sunbreak function stand out from
the actual curtains, which have a shelter function from
bad weather as well as from the sun. In fact, the curtains
are typically made of waterproof and airtight fabrics, are
solidly anchored to the ground by rigid structures and in
any case are withdrawn in the event of strong winds.
Conversely, the outdoor sheets with a screening and sun-
break function are made of airtight fabrics, so that the
effect of wind drag on such structures, often permanently
installed, is minimal.
[0007] It is worth pointing out that both the previously
identified features - size development and outdoor use -
define substantial constraints for the design of outdoor
sheets, which are not always easy to be simultaneously
respected.
[0008] In the specific case of said fabrics, for instance,
the yarns with resistance features necessary for outdoor
exposure are often unsuitable for continuous processing
over considerable lengths.
[0009] In light of said requirements, the outdoor sheets
currently in use, when not made of non-woven fabric, are
mostly fabrics made of polyethylene monofilament.

[0010] However, these products, though substantially
meeting the need as evidenced by their explosive diffu-
sion, appear to be perfectible under several aspects.
[0011] First of all, it is noticed how the outdoor sheets
currently in use are proposed in predominantly mono-
chromatic versions due to the limits imposed by the textile
technology used, which in turn is dictated by the yarn
features necessary for outdoor use. At least, yarns of
different shades are used for weft and warp so as to
achieve a shaded effect, or the sheet is divided into dif-
ferent longitudinal chromatic lines or bands.
[0012] On the other hand, given the materials and ma-
chines currently used in the field, outdoor sheets having
polychrome patterns, decorations or drawings, made
during the formation of the fabric by means of interwoven
yarns of different colors, are not available on the market
nor technically feasible.
[0013] By the way, making polychrome drawings or
other patterns would represent a considerable added val-
ue for the concerned product. First of all, let us think about
the obvious ornamental applications: in the typical use
of the sheet as a garden fence, for example, a graphic
decoration would make the use of a covering hedge,
which is traditionally used for aesthetic pleasantness rea-
sons, superfluous. Instead, other possible applications
derive from the informational or advertising value that
can be conveyed through the graphic representation.
[0014] To date, the aforementioned drawings or pat-
terns can only be printed above the sheet; however, this
technique does not ensure a lasting drawing, especially
if the sheet is continuously and directly exposed to the
action of atmospheric agents.
[0015] A further limit of the outdoor sheets currently on
the market relates to their toughness and resistance to
bad weather. These features, although selected to avoid
rapid deterioration, still seem to be improvable in order
to extend the useful life of the manufactured product.

Summary of the invention

[0016] The problem underlying the present invention
is thus to provide an outdoor sheet which overcomes the
previously outlined drawbacks with reference to the prior
art, and which is particularly suitable for exhibiting a
graphic representation on its surface through jacquard
or interlay weaving of yarns of different colour.
[0017] According to the present invention this problem
is solved by an outdoor sheet, suitable for exposure in
outdoor environments with a screening and/or sunbreak
function, comprising isotactic polypropylene yarns - pref-
erably continuous filament yarns - defining a fabric.
[0018] The use of said yarns, of unusual toughness
and easily treatable to allow the prolonged exposure to
bad weather and/or sunlight, allows adopting processing
techniques - in particular the jacquard or interlay weaving
- which allow making a polychrome weave reproducing
a graphic pattern and/or a representation.
[0019] The isotactic polypropylene which constitutes
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the yarn may be conveniently added with U.V. stabilizers
to prevent the photochemical degradation of the outdoor
sheet.
[0020] The yarn may also be conveniently subjected
to air-jet texturing.
[0021] The yarn can also undergo an appropriate flame
retardant treatment.
[0022] It is still noticed that the denomination "outdoor
sheet" herein means a fabric of considerable size having
in particular a prevailing lateral dimension greater than
2 meters or 2.5 meters, preferably greater than 5 meters.
These sheets can reach considerable dimensions, up to
40 meters or even 80 meters in length.
[0023] Another feature typical of outdoor sheets, given
the great extent and permanent or semi-permanent in-
stallation in an outdoor environment, is their airtightness,
to avoid the potential sail effect in case of strong winds.
[0024] The fabric constituting the outdoor sheet is de-
signed to be stretched and hung in a plurality of attach-
ment points along its outer perimeter. For this purpose,
the outdoor sheet may comprise a plurality of slots or
analogous attachment means - for instance: clips
clamped on a ribbed edge of the fabric - at said plurality
of attachment points.
[0025] As above stated, the polypropylene yarns con-
stituting the fabric are two or more yarns of different col-
ours. These yarns are interwoven in a jacquard or interlay
manner so as to define polychrome graphisms on the
surface of said sheet.
[0026] The present invention also relates to a produc-
tion method for producing an outdoor sheet of the above
type. Said method provides for:

preparing a straight or circular knitting machine for
the jacquard and/or interlay weaving, suitably mod-
ified for the use of polypropylene yarns;

feeding said knitting machine with a plurality of iso-
tactic polypropylene yarns;

making a fabric of said outdoor sheet with the aid of
said knitting machine and starting from said isotactic
polypropylene yarns.

[0027] The preparation of the knitting machine appears
particularly critical since the textile machines on the mar-
ket at the filing date of the invention do not seem to be
capable of performing continuous processing over long
lengths (greater than the previously identified 2 meters)
on the polypropylene yarn, due to the high tenacity and
inelasticity thereof.
[0028] Thus, the above step of preparing the knitting
machine may be defined by a step of adapting a knitting
machine for traditional yarns through changes suitable
for the mechanical features of the isotactic polypropylene
yarn.
[0029] These changes, widely discussed in the specific
embodiment example hereinafter reported and directed

to a straight knitting machine, may in particular relate to
a reconfiguration of the camming, a replacement of the
take-down rollers, a displacement of the holes in the
pressing cam of the take-up counter-roll, a reconfigura-
tion of the motorization of the draw and/or the adoption
of specific yarn-feeding measures.
[0030] The machine used to make the manufactured
product according to the invention may adopt one or more
of the above measures and may derive both from the
adaptation of an existing machine and from an ad hoc
redesign.
[0031] The features and advantages of the product and
method according to the present invention will become
clearer from the following description of an embodiment
example thereof made with reference to the enclosed
drawings given by way of non-limiting example.

Brief description of the drawings

[0032]

Figures 1-4 represent perspective views of outdoor
sheets according to the present invention, each
bearing a different graphic decoration, applied above
a fence grid.

Figure 5 represents the modified camming of a
straight knitting machine for the production of an out-
door sheet according to the present invention.

Figure 6 represents the take-up mechanism of the
straight knitting machine used for the production of
an outdoor sheet according to the present invention.

Figure 7 represents a photographic representation
of a take-down roller modified according to the
present invention of the take-up mechanism of figure
6.

Figure 8 represents the take-up counter-roller mech-
anism of the straight knitting machine used for the
production of an outdoor sheet according to the
present invention.

Figure 9 represents a sectional view according to
the plane B-B of figure 8.

Figure 10 shows a photographic representation of a
draw motor of a right portion of the take-up mecha-
nism of the straight knitting machine used for the
production of an outdoor sheet according to the
present invention.

Figure 11 shows a photographic representation of a
draw motor of a left portion of the take-up mechanism
of the straight knitting machine used for the produc-
tion of an outdoor sheet according to the present
invention.
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Figure 12 shows a photographic representation of a
side detail of the straight knitting machine used for
the production of an outdoor sheet according to the
present invention.

Figures 13 and 14 schematically show details of the
yarn-feeding system of the straight knitting machine
used for the production of an outdoor sheet accord-
ing to the present invention.

Detailed description of a preferred embodiment

[0033] With reference to the enclosed figures 1-4, an
outdoor sheet according to the present invention, which
exhibits different graphic decorations in the different fig-
ures, is generically indicated with reference number 1.
[0034] The outdoor sheet 1 is packaged and marketed
in rolls of variable height between 50 cm and 210 cm, of
length approximately equal to 25-30 m. In the above fig-
ures, it is shown placed above a fence grid G stretched
between poles P.
[0035] The application of the outdoor sheet 1 occurs
in a per se known manner, for instance it is fixed through
a clip or binding wire to an existing fence or railing. In
order to facilitate the attachment of the outdoor sheet 1,
a plurality of slots or analogous attachment devices may
be made or variably applied on the perimeter thereof.
[0036] The outdoor sheet 1 is mainly defined by a fabric
made by knitting, in particular of the jacquard or interlay
type, of continuous filament yarns made of isotactic poly-
propylene, possibly added with U.V. ray-stabilizers
and/or other additives known in the art.
[0037] As visible in the various figures 1-4, the use of
polychrome yarns suitably knitted allows making various
drawings with a decorative, informative or advertising
function on at least one main exposition face.
[0038] The production method for producing said out-
door sheet uses a knitting machine 10, in particular an
electronic straight machine with needle-by-needle selec-
tion.
[0039] The polypropylene yarn has mechanical fea-
tures which are very different from those of the traditional
yarns, and its weaving on considerable extensions
(25-30 meters) is completely impractical with machines
that are designed for the standard processing. For this
reason, several changes have been conceived to make
the machine able to produce the outdoor sheet 1 accord-
ing to the present invention.
[0040] These changes are hereinafter illustrated with
reference to an electronic straight machine model of the
Full-Jacquard Interlay type in three technical ways for
the production of simple or fully-fashioned knitwear, with
double draw system, high rollers and main section roller;
in particular, reference can be made to the RIMACH J
439 E 12 model, which is indicated only by way of exam-
ple.
[0041] A first series of changes to the knitting machine
10 relates to the cam system (camming 100) mounted

on a carriage that performs the mesh transfer from a nee-
dle bed to the other.
[0042] The changes made to the camming 100 are dis-
cussed with reference to figure 5, wherein the traditional
conformation is illustrated in dashed line whereas the
modified conformation is represented in full line.
[0043] Firstly, the three out-of-action alignment cams
101 have been lowered, so as to decrease the pressure
of the needle on the fabric. In this way, the bending and
possible breakage of the needles themselves due to the
exceptional tenacity of the polypropylene yarn are avoid-
ed.
[0044] Secondly, the mesh-gradation cams 102 have
been modified by eliminating the traditional step which
allows the double gradation in known machines and thus
creating a plane for more than two - preferably at least
five - needles in line in the stitch. This change is justified
because, in the processing of the outdoor sheet with poly-
propylene yarn, the double gradation is not necessary,
whereas the cam is subjected to a greater effort and un-
dergoes a higher wear.
[0045] Another change to the knitting machine 10 re-
lates to the take-down rollers 201 of the take-up mech-
anism 200, illustrated in figure 6.
[0046] Traditionally, these rollers have a rigid plastic
core on which a rubber sleeve is glued, whose outer sur-
face has longitudinal grooves in relief to improve adher-
ence.
[0047] These rollers are replaced by take-down rollers
201 of the modified type, which figure 7 shows a photo-
graphic representation of. Said take-down rollers 201 still
have a rigid plastic core 202 above which an elastomer
sleeve 203 having a smooth outer surface adheres.
[0048] However, the integration of the two elements is
not made with adhesive, but through molding, thus en-
suring a much higher tightness degree. Dovetail clutches
204 of the elastomer sleeve 203 penetrate the core 202
further improving the structural cohesion.
[0049] The elastomer used in the sleeve 203 is further
suitably chosen so as to ensure, by coupling with isotactic
polypropylene, a friction coefficient which is higher than
that of the rubber sleeve of traditional rollers.
[0050] In fact, the applicant noticed that the polypro-
pylene mesh, in addition to being more rigid than the
traditional polyethylene meshes, also has a lower rough-
ness than these. Therefore, using the traditional traction
rollers two problems are encountered: the slippage due
to insufficient grip and the potential detachment of the
outer sleeve due to the resistance of the material. The
above described measures solve both the aforemen-
tioned problems.
[0051] A further change, aimed at making the draw
more effective in light of the aforementioned mechanical
characteristics of polypropylene, relates to the take-up
counter-roll mechanism illustrated in figures 8 and 9.
[0052] Here, the change made only relates to the dis-
placement of the holes 302 of the pressing cam 301 of
the counter-roll, wherein the area identified with refer-
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ence A suggests the entity of said displacement - illus-
trated only by way of non-limiting example.
[0053] Still another change, partially illustrated by the
photographic representations of figures 10 and 11, re-
lates to the motorization of the take-up mechanism 200,
traditionally made by a single motor.
[0054] In the modified machine, the take-up mecha-
nism 200 is conveniently separated into two sections ac-
tuated by a right draw motor 400d, illustrated in figure
10, and by a left draw motor 400s, visible in figure 11,
respectively.
[0055] This improvement ensures a better draw on the
take-up pole and allows a finer adjustment.
[0056] Finally, a last series of changes relates to the
yarn feeding. In fact, given the relative toughness of the
polypropylene yarn compared to those traditionally used,
the criticality of a smooth feeding is evident.
[0057] For this reason, the modified knitting machine
10 provides a first and a second auxiliary feeder 400,
placed at the two lateral ends of the machine, respec-
tively.
[0058] Moreover, as schematically illustrated in the en-
closed figures 13 and 14, ceramic cannulas 601 are ad-
vantageously adopted to guide the yarn exiting from the
reel 600, thus avoiding the knotting of the latter. In this
case, the ceramic cannulas 601 may be placed in the
rear part of the machine 10, and the reel 600 may be
placed directly on the ground rather than on the reel hold-
er table as usual. Alternatively, the ceramic cannulas 601
may be mounted directly on the thread tensions with the
reel 600 placed horizontally rather than vertically.
[0059] A first advantage of the outdoor sheet according
to the present invention relates to the unprecedented
possibility of creating polychrome decorations and gra-
phisms of any complexity and size, which are durable
over time without fading.
[0060] A further advantage of the outdoor sheet ac-
cording to the present invention relates to the high tough-
ness and resistance to bad weather and sun exposure.
[0061] Another advantage derives from the high wash-
ability of the outdoor sheet according to the present in-
vention.
[0062] Still another advantage lies in the relative light-
ness of the outdoor sheet according to the present in-
vention, due to the relatively low specific weight of poly-
propylene.
[0063] The above described invention may undergo
variants and changes, all appreciated by the skilled per-
son, and as such all falling within the scope of protection
defined by the following claims.

Claims

1. Outdoor sheet (1) with a screening and/or sunbreak
function, comprising a fabric made of isotactic poly-
propylene yarns suitable for exposure in outdoor en-
vironments, wherein at least the prevailing lateral di-

mension of said fabric exceeds 2 meters, wherein
said polypropylene yarns are a plurality of yarns of
different colours interwoven in a jacquard or interlay
manner so as to define polychrome drawings or pat-
terns on the surface of said outdoor sheet.

2. Outdoor sheet (1) according to claim 1, wherein the
prevailing dimension of said fabric is greater than
2.5 meters.

3. Outdoor sheet (1) according to one of the previous
claims, wherein the prevailing dimension of said fab-
ric is greater than 5 meters.

4. Outdoor sheet (1) according to claim 3, wherein said
fabric is airtight.

5. Outdoor sheet (1) according to one of the previous
claims, wherein said polypropylene yarns are con-
tinuous filament yarns.

6. Outdoor sheet (1) according to claim 5, wherein said
polypropylene yarns are subjected to air-jet textur-
ing.

7. Outdoor sheet (1) according to one of the previous
claims, wherein said isotactic polypropylene yarns
are added with U.V. stabilizers.

8. Outdoor sheet (1) according to one of the previous
claims, wherein said fabric is arranged to be
stretched and hung in a plurality of attachment points
along its outer perimeter.

9. Outdoor sheet (1) according to claim 8, comprising
a plurality of slots or analogous attachment points at
said plurality of attachment points.

10. Production method for producing an outdoor sheet
(1) according to one of claims 1-9, comprising:

preparing a knitting machine (10) for the jac-
quard and/or interlay weaving, suitably adapted
for using polypropylene yarns;
feeding said knitting machine with a plurality of
isotactic polypropylene yarns;
making a fabric of said outdoor sheet (1) with
the aid of said knitting machine and starting from
said isotactic polypropylene yarns.

11. Production method according to claim 10, wherein
said knitting machine (10) is of the straight type.

12. Production method according to claim 11, wherein
said machine comprises a cam system (100) mount-
ed on a carriage that performs the transferring of the
meshes from one needle bed to another of the ma-
chine itself, said cam system (100) comprising out-
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of-action alignment cams (101) and mesh-gradation
cams (102), wherein the latter have a flat work profile
without a step.

13. Production method according to one of claims 11 or
12, wherein said machine comprises a take-up
mechanism (200) provided with take-down rollers
(201) with a rigid plastic core (202) above which an
elastomer sleeve (203) with a smooth outer surface
is co-molded.

14. Production method according to one of claims 11-13,
said machine comprises a take-up mechanism (200)
separated into two sections which are actuated by a
right draw motor (400d) and by a left draw motor
(400s), respectively.

15. Production method according to claim 10, wherein
said knitting machine (10) is of the circular type.
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