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(57) Abrégée/Abstract:

A conveyor belt having a width and a length, and a longitudinal centerline, also has a first longitudinal edge, and an opposing
second longitudinal edge and a load bearing region. The load bearing region Is located evenly about the belt longitudinal centerline,

B
.
'
e
BTN .
N : "c'-'-.n:‘-:{\: e L~
0

A7 /7]
o~

» . _
‘ l an a dH http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191




CA 2714955 C 2013/12/31

anen 2 (14 955
13) C

(57) Abrege(suite)/Abstract(continued):
throughout the length of the belt. The conveyor belt also has a first flexibility region and a second flexibility region, wherein the first

flexibility region Is located between the first longitudinal edge and the load bearing region, and the second flexibility region Is located
between the second longitudinal edge and the load bearing region. The conveyor belt further comprises at least one fabric layer,
having a width corresponding to the conveyor belt width, and having a length corresponding to the conveyor belt length, wherein
the fabric layer has a density which varies over the fabric layer width; and wherein the fabric layer density is higher Iin the first ana
second longitudinal edges and the load bearing region than the fabric layer density in the first and second flexibility region.
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ABSTRACT

A conveyor belt having a width and a length, and a longitudinal centerline,
also has a first longitudinal edge, and an opposing second longitudinal edge and
a load bearing region. The load bearing region is located evenly about the belt
longitudinal centerline, throughout the length of the belt. The conveyor belt also
has a first flexibility region and a second flexibility region, wherein the first
flexibility region is located between the first Iongitudinal-edge and the load
bearing region, and the second flexibility region is located between the second
longitudinal edge and the load bearing region. The conveyor belt further
comprises at least one fabric\ layer, having a width corresponding to the conveyor
belt width, and having a length corresponding to the conveyor belt length,
wherein the fabric layer has a density which varies over the fabric layer width;
and wherein the fabric layer density is higher in the first and second longitudinal
edges and the load bearing region than the fabric layer density in the first and

second flexibility region.
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CONVEYOR BELT WITH VARYING FLEXIBILITY AND METHOD OF
CONSTRUCTION OF SAME

BACKGROUND

The present invention is in the field of conveyor belts. More specifically
5 this invention relates to conveyor belts where flexibility is a concern over the width of
the conveyor belt, and may be of specific use for the type of pipe conveyor belts

wherein the edges overlap when the belt pipe iIs formed.

With tube conveyors, also referred to as hose-type belt conveyors, or
pipe conveyors, mechanical means are used to form the conveyor into a closed tube
10 in the conveying zone. The conveying zone is the area downstream of the loading
area, and upstream of the discharge area. Difficulties arise in use for these types of
conveyors in regards to keeping these belts closed throughout use. Prior art has
steel cords or other reinforcements such as fabric running throughout the beilt.
Flexibility is thus an issue such that the belt needs to bend enough that there Is

15 overlap for a seali.

In other types of conveyor belts, flexibility in the width-wise direction can
also be an issue in order to keep the material in the conveyor belt, and the conveyor

belt in position over the length of the belt.

A method of conveyor belt construction is desired which would allow for
20 zone specific flexibility variations over the width of the belt, while keeping
manufacture easy and minimizing expense. This construction should still allow for a
good seal on a tube-type conveyor belt. Further, a tubular conveyor belt is desired

which would resist buckling during horizontal or vertical curves.

SUMMARY

25 According to an embodiment disclosed herein, there is provided a
conveyor belt having a width and a length, and a longitudinal centerline, also has a

first longitudinal edge, and an opposing second longitudinal edge and a load bearing
1
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region. The load bearing region is located evenly about the belt longitudinal
centerline, throughout the length of the belt. The conveyor belt also has a first
flexibility region and a second flexibility region, wherein the first flexibility region is
located between the first longitudinal edge and the load bearing region, and the
second flexibility region is located between the second longitudinal edge and the load
bearing region. The conveyor belt further comprises at least one fabric layer, having
a width corresponding to the conveyor belt width, and having a length corresponding
to the conveyor belt length, wherein the fabric layer has a density which varies over
the fabric layer width; and wherein the fabric layer density is higher in the first and
second longitudinal edges and the load bearing region than the fabric layer density in

the first and second flexibility region.

According to another embodiment disclosed herein, there is provided a
method of constructing a conveyor belt having a length and a width, and further
having at least one region of higher flexibility and at least one region of lower
flexibility varying across the width of the conveyor belt, the method comprising;
weaving a fabric having a length and a width corresponding to the conveyor belt
length and width, with a weave pattern such that said fabric has at least one region of
higher density corresponding to the conveyor belt lower flexibility region, and one
region of lower density corresponding to the conveyor belt higher flexibility region;

and, constructing the conveyor belt using standard materials, and said fabric as a

fabric layer.

BRIEF DESCRIPTION OF DRAWINGS

FIGURE 1 is a cross sectional view of a tubular conveyor belt assembly according to

an aspect of the invention.

FIGURE 2 is a cross sectional view of a tubular conveyor belt according to an aspect

of the invention.

FIGURE 3 is a cross sectional view of a conveyor belt according to an aspect of the

invention.
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FIGURE 4 is a cross sectional view of a conveyor belt according to an aspect of the

iInvention.

FIGURE 5 is an isometric view of a tubular conveyor belt according to an aspect of

the invention.

5 FIGURE 6 is a cross sectional view of a conveyor belt according to an aspect of the

Invention.

FIGURE 7 is a cross sectional view of a tubular conveyor belt according to an aspect

of the Invention.

FIGURE 8 is a cross sectional view of a fabric layer with varying densities according

10 to an aspect of the invention.

2a
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FIGURE 9 are samples of textile specifications according to an aspect of the
invention.

FIGURE 10 is a cross sectional view of a conveyor belt according to an aspect
of the invention.

FIGURE 11 is a magnified detail view of a cross section of fabric according to an
aspect of the invention.

FIGURE 12 is a cross sectional view of a conveyor belt according to an aspect of

the invention.

DETAILED DESCRIPTION

Various aspects of the invention are presented in Figures 1-12 which are
not drawn to scale and in which like components are numbered alike. According
to an aspect of the invention, a conveyor belt 10 for use in a conveyor belt
system 20 has a width 12 and a length 14, and a longitudinal centerline 16.

The conveyor belt width 12 is comprised of four regions; an overlap region
30, a first flexibility region 40, a second flexibility region 42, and a load bearing
region 50. The conveyor belt 10 has a first longitudinal edge 32, and an opposing
second longitudinal edge 34, wherein during use, the first longitudinal edge 32
and the second longitudinal edge 34 overlap to form the overlap region 30, thus
forming the belt 10 into a tube-like shape. The conveyor belt further has at least
one fabric layer 60.

According to an aspect of the invention, the fabric layer 60 has a length 61
which corresponds to the belt length 14 and a width 62 which corresponds to the

belt width 12. The fabric layer has a density which varies along the width 62 of
the belt. '

The load bearing region 50 is located evenly about the belt longitudinal

centerline 16, throughout the length of the belt.
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The first flexibility region 40 is located between the first longitudinal edge
32 and the load bearing region 50, and the second flexibility region 42 is located
between the second longitudinal edge 34 and the load bearing region 50.

According to an aspect of the invention, the fabric layer 60 density is
higher (higher density areas 68) in the first and second longitudinal edges 32/34,
and the load bearing region 50, than the fabric layer 60 density (lower density
areas 63) in the first and second flexibility regions 40/42.

According to an aspect of the invention, the first flexibility region 40 and
the second flexibility region 42 are evenly distributed about the belt longitudinal
centerline 16.

The first flexibility region 40 and the second flexibility region 42 each have
a width corresponding in direction to the belt width, and wherein the first flexibility
region width 41 is approximately equal to the second flexibility region width 43.

According to another embodiment, the first flexibility region width 41 is
different than the second flexibility region width 43.

The first longitudinal edge 32 and the second longitudinal edge 34 each
have a width corresponding in direction to the belt width, wherein the first
longitudinal edge width 33 is approximately equal to the second longitudinal edge
width 35. According to another aspect of the invention, the first longitudinal edge
width 33 is different than the second longitudinal edge width 39.

Acc‘ording to another aspect of the invention, the first flexibility region 40
and the second flexibility region 42 each span between 5% to 35% of the belt
width 12. According to a further aspect of the invention, each flexibility region

may be 10% to 30%, and in a further embodiment, each flexibility region may be
15% to 25%.

In a further aspect of the invention, the overlap region 30 has a width 36,
and the overlap region width 36 is between 5% to 10% of the belt width 12. In a
further embodiment of the invention, the overlap region may be between 10-20%
of belt width.

In another aspect of the invention, the load bearing region 50 spans
between 65% to 80% of the belt width 12. In a further embodiment of the
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invention, the load bearing region may span between 50% to 85% of the belt
width.

Conventional conveyor belts consist of a woven reinforcing fabric
embedded inside a flexible matrix of polyvinyl chloride or the like. The reinforcing
fabric Is woven by interlacing multiple warp yarns 90 with multiple weft yarns 91.
The warp yarns extend in the longitudinal or travel direction of the belt, and the
weft yams are placed at right angles to the warp yarns.

The density of the fabric layer 60 may vary due to varying weave patterns.
The density of the fabric layer 60 may vary due to varying fabric ends-per-inch
(epi). (see FIG 11) Ends-per-ihch (epi) refers to the number of warp
threads/yarns in an inch. By varying the epi of the fabric weave across the
width of the fabric, the belt structure may achieve the desired flexibility regions
using the same simple construction techniques previously used.

The varying densities across the width of the belt may also be achieved by
multiple layers of fabric laid in different regions. For example, there may be 1
fabric layer 60 across the entire width of the belt, and additional fabric layers 65
in only the non-flexibility regions.

The belt 10 has an inner surface 17, and an outer surface 18, and in a

further aspect of the invention the belt 10 comprises an outer fabric

reinforcement layer 70 on the outer surface 18. In one embodiment of the
invention, the outer fabric reinforcement layer 70 covers the overlap region 30,
the first and second flexibility regions 40/42, and the load bearing region 50. In a
further embodiment, when the diameter 80 of the belt as formed is equal to or
less than 250 mm, the outer fabric reinforcement layer 70 covers the first and
second flexibility regions 40/42, and the load bearing region 50, but does not
cover the overlap region 30. In a further embodiment, when the diameter 80 of
the belt as formed is equal to or less than 250 mm, the outer fabric reinforcement
layer 70 partially covers the first and second flexibility regions 40/42, and covers
the load bearing region 50, but does not cover the overlap region 30.

In a further aspect of the invention, when the diameter 80 is greater than

250 mm, the belt 10 further comprises an inner fabric reinforcement layer 72 on
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the inner surface 17, wherein the inner fabric reinforcement layer 72 covers the

first and second flexibility regions 40/42 , and the load bearing region 50. In a

further aspect of the invention, when the diameter 80 is greater than 250 mm, the

" belt 10 further comprises an inner fabric reinforcement layer 72 on the inner

surface 17, wherein the inner fabric reinforcement layer 72 partially covers the
first and second flexibility regions 40/42, and covers the load bearing region 30.
The amount of coverage of the fabric reinforcement layers 70 and/or 72 may be
adjusted on a case by case basis to adjust the overall stiffness of the belt to
accommodate various operating conditions, such as the ultimate diameter 80 of
the tube-like shape, and/or the number and tightness of the bends in the
conveying system.

According to an aspect of the invention, the fabric layer density in the first
longitudinal edge 32 and the second longitudinal edge 34 are equal in density
and width. According to a further aspect of the invention, the fabric layer density
in the first longitudinal edge 32 and the second longitudinal edge 34 are not
equal in density or width.

This invention has been described in relation to the construction of a
tubular conveyor belt; however, this invention may be applied to other conveyor
belts as well. In any conveyor belt where the flexibility in the width-wise direction
is a concern, the fabric described above (varying densities due to weave pattern
of epi across the width of the fabric) may be designed and used to simplify
construction of such belts. Previously there would be many more steps in the
manufacture, such as layering many different sized fabrics throughout
construction. This was not only more labor intensive, but also could result in
reduced quality, as the Iayers. could shift along the length of the belt. This shift
might then cause the flexible regions to shift, and thus cause the beit to wear

improperly, or to shift out of alignment along the belt path.



10

15

20

25

30

CA 02714955 2010-09-20

We claim:
1. A conveyor belt wherein said conveyor belt has a width and a length, and
a longitudinal centerline, comprising:

a first longitudinal edge, and an opposing second longitudinal edge;

a load bearing region, wherein said load bearing region is located
evenly about the belt longitudinal centerline, throughout the length of the belt;

a first flexibility region and a second flexibility region, wherein said
first flexibility region is located between said first longitudinal edge and said load
bearing region, and said second flexibility region is located between said second
longitudinal edge and said load bearing region;

at least one fabric layer, having a width corresponding to the
conveyor belt width, and having a length corresponding to the conveyor belt
length, wherein said fabric layer has a density which varies over said fabric layer
width; and

wherein said fabric layer density is higher in said first and second
longitudinal edges and said load bearing region than said fabric layer density in
said first and second flexibility region.

2. The conveyor belt of claim 1 wherein said first flexibility region and said
second flexibility region are evenly distributed about the belt longitudinal
centerline.

3. The conveyor belt of claim 1 wherein said first flexibility region and said
second flexibility region each have a width corresponding in direction to the belt
width, and wherein the first flexibility region width is approximately equal to the
second flexibility region width.

4. The conveyor belt of claim 1 wherein said first flexibility region and said
second flexibility region each have a width corresponding in direction to the belt
width, and wherein the first flexibility region width is different than the second
flexibility region width.

5. The conveyor belt of claim 1 wherein said first flexibility region and said

second flexibility region each have a width corresponding in direction to the belt
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width, and wherein each said flexibility region width is between 5% to 35% of the
belt width.

6. The conveyor belt of claim 1 wherein said first flexibility region and said
second flexibility region each have a width corresponding in direction to the belt
width, and wherein each said flexibility region width is between 10% to 30% of
the belt width.

7. The conveyor belt of claim 1 wherein said first flexibility region and said
second flexibility region each have a width corresponding in direction to the belt
width, and wherein each said flexibility region width is between 15% to 25% of
the belt width.

8. The conveyor belt of claim 1 wherein said first longitudinal edge and said
second longitudinal edge each have a width corresponding in direction to the belt
width, wherein said first longitudinal edge width is approximately equal to the
second longitudinal edge width.

9. The conveyor belt of claim 1 wherein said first longitudinal edge and said
second longitudinal edge each have a width corresponding in direction to the belt
width, wherein said first longitudinal edge width is different than the second
longitudinal edge width.

10.  The conveyor belt of claim 1 further comprising an overiap region, wherein
during use, said first longitudinal edge and said second longitudinal edge overlap
to form said overlap region, thus forming the belt into a tube-like shape.

11.  The conveyor belt of claim 10 wherein said overlap region has a width,
and said overlap region width is between 5% to 10% of the belt width.

12.  The conveyor belt of claim 10 wherein said overlap region has a width,
and said overlap region width is between 10% to 20% of the belt width.

13.  The conveyor belt of claim 1 wherein said load bearing region has a width,
corresponding in direction to the belt width, wherein said load bearing region
width is between 65% to 80% of the belt width.

14.  The conveyor belt of claim 1 wherein said load bearing region has a width,
corresponding in direction to the belt width, wherein said load bearing region
width is between 50% to 85% of the belt width.
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15. A method of constructing a conveyor belt having a length and a width, and

further having at least one region of higher flexibility and at least one region of
lower flexibility varying across the width of the conveyor belt, the method
comprising;

Weaving a fabric having a length and a width corresponding to the
conveyor belt length and width, with a weave pattern such that said fabric has at
least one region of higher density corresponding to the conveyor belt lower
flexibility region, and one region of lower density corresponding to the conveyor
belt higher flexibility region; and,

Constructing the conveyor belt using standard materials, and said fabric
as a fabric layer.

16. The method of claim 15 wherein said fabric density variations are
achieved by varying the ends per inch across the width of the fabric.

17. The method of claim 15 wherein said fabric density variations are
achieved by varying the yarn orientations or weave pattern across the width of
the fabric.

18. The method of claim 15 wherein said fabric density variations are

achieved by varying the size, type, or twist level of the longitudinal yarns across

the width of the fabric.
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