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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a stretchable
conveyor belt and a method of producing the stretchable
conveyor belt, and particularly to a conveyor belt suita-
ble for conveying persons such as pedestrians and a
method of producing the conveyor belt.

Related Art Statement

[0002] In the aging society of today, there has been a
strong demand for barrier-free facilities.
[0003] A pedestrian overpass having stairs provides
a barrier to old people. To solve this problem, there has
been proposed to replace the stairs of the overpass with
a curved-path pedestrian conveyor belt which can be
moved up and down along a spirally curved loop path.
This conveyor belt will release pedestrians from going
up and down the stairs.
[0004] In addition, in a recent speed-up society, there
has been a demand for conveying pedestrians at a high
speed. In particular, there has been a strong demand
for a variable-speed pedestrian conveyor belt which can
be moved at variable speeds.
[0005] At specific locations where pedestrians step
onto, and off, the variable-speed pedestrian conveyor
belt, the conveyor belt can be moved at low speeds; and
at other locations than those specific locations, the con-
veyor belt can be moved at high speeds. Thus, the con-
veyor belt can convey the pedestrians at increased
speeds.
[0006] However, a conventional belt includes a belt-
reinforcing material, such as a reinforcing canvas sheet
or steel cords, that is embedded therein to provide a
lengthwise tensile force thereof. Therefore, the conven-
tional belt has substantially no lengthwise stretchability
and accordingly cannot be used as the above-described
curved-path pedestrian conveyor belt or variable-speed
pedestrian conveyor belt.
[0007] Figs. 26A and 26B show examples of the con-
ventional belt. Fig. 26A shows a belt including tension
canvas sheets 200, each as a belt-reinforcing material,
that are embedded therein; and Fig. 26B shows a belt
including steel cords 202, each as a belt-reinforcing ma-
terial, that are embedded therein.
[0008] In those figures, reference numerals 204, 206
and 208 designate an upper cover rubber, a lower cover
rubber, and a cushion rubber.
[0009] When the curved-path pedestrian conveyor
belt is moved along a curved portion of the loop path, a
widthwise inner half portion of the conveyor belt needs
to contract in a lengthwise direction of the belt, and a
widthwise outer half portion of the belt needs to stretch
in the lengthwise direction. However, in the conventional

conveyor belt, the tension canvas sheets 200 or the
steel cords 202 as the belt-reinforcing members are em-
bedded in the rubber layers such that the canvas sheets
200 or the steel cords 202 are extended out and binds
the rubber layers in the lengthwise direction over the en-
tire width. Thus, the conventional belt cannot be moved
along the curved portion or portions of the loop path. A
teaching of an elastomeric belt with a void in an inter-
mediate portion is given by US-A-4,681,646.
[0010] Where the specific locations where pedestri-
ans step onto, and off, the variable-speed pedestrian
conveyor belt, the conveyor belt needs to be stretched
out in the lengthwise direction over the entire width; and
at other locations than those specific locations, the con-
veyor belt needs to be contracted in the lengthwise di-
rection over the entire width. However, for the same rea-
sons as described above, the conventional belt cannot
be moved in that manner and accordingly cannot be
used as the variable-speed pedestrian conveyor belt.
[0011] While the problems of the pedestrian conveyor
belts have been described above, those problems com-
monly occur to the curved-path conveyor belts and the
variable-speed conveyor belts.
[0012] Thus, a curved-path or variable-speed convey-
or belt needs to be formed such that widthwise opposite
side portions of the belt have a lengthwise stretchability
or such that an entire width of the belt has a lengthwise
stretchability. However, there remains the problem of
how to form the conveyor belt.

SUMMARY OF THE INVENTION

[0013] It is therefore an object of the present invention
to provide a stretchable conveyor belt and a method of
producing the same, each of which is free of the above-
described problems.
[0014] The above object has been achieved by a
stretchable conveyor belt as defined by claims 1,2,3 and
by a method as defined by claims 8,9.
[0015] In a stretchable conveyor belt according to
claim 2, comprising:

an upper layer;
a lower layer; and
an intermediate portion located between the upper
and lower layers,

wherein at least one of the upper layer and the
lower layer is integrally formed over an entire width of
the belt,

wherein the intermediate portion has a plurality of
voids which extend in a widthwise direction of the belt
and are provided at a regular interval of distance in a
lengthwise direction of the belt, and

wherein the voids provide a stretchability of the
conveyor belt.
[0016] According to this feature, the voids can en-
hance the lengthwise stretchability of the conveyor belt.
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[0017] In the case where the conveyor belt has the
voids in its widthwise opposite side portions, those voids
can increase the stretchability of the widthwise opposite
side portions of the belt. Thus, the conveyor belt can be
advantageously used as a curved-path conveyor belt.
[0018] In addition, in the case where the conveyor belt
has the voids in its substantially entire width, the belt
can be advantageously used as a variable-speed con-
veyor belt.
[0019] The conveyor belt according to this feature
may be produced as follows:
[0020] First, the upper and lower layers of the convey-
or belt are formed separately from each other, such that
the upper layer has, in a lower surface thereof, respec-
tive upper portions of the voids and the lower layer has,
in an upper surface thereof, respective lower portions of
the voids, and then the upper and lower layers are su-
perposed on, and fixed to, each other to provide the con-
veyor belt having the voids in the intermediate portion
thereof as seen in the direction of thickness thereof.
[0021] Thus, the conveyor belt having the voids in its
thicknesswise intermediate portion can be easily pro-
duced.
[0022] A stretchable conveyor belt according to claim
1, having

at least one void which is provided in an interme-
diate portion of the belt as seen in a direction of thick-
ness thereof, which extends in a widthwise direction of
the belt, and which is gradually widened in at least one
direction toward at least one of widthwise opposite ends
of the belt, and

wherein the void provides a stretchability of the
conveyor belt.
[0023] According to this feature, the one or more voids
that are provided in the thicknesswise intermediate por-
tion of the conveyor belt are so shaped as to be gradu-
ally widened in one direction or opposite directions to-
ward one or both of widthwise opposite ends of the belt.
This specific shape of the void or voids can increase the
lengthwise stretchability of the conveyor belt in the one
direction or the opposite directions toward the one or
both of the widthwise opposite ends of the belt.
[0024] The conveyor belt according to this feature can
be advantageously used as a curved-path conveyor belt
which can be moved along a curved loop path including
a curved portion having a small radius of curvature. That
is, the present conveyor belt can be moved along a
sharply curved portion of the loop path.
[0025] In the case where the conveyor belt has the
void or voids in its substantially entire width, the convey-
or belt can be used as a variable-speed conveyor belt.
[0026] In a stretchable conveyor belt according to
claim 2, further comprising at least one pair of first and
second flexible reinforcing threads which extend in the
lengthwise direction of the belt, and which include a plu-
rality of first curved or bent portions and a plurality of
second curved or bent portions, respectively, in the
lengthwise direction, such that the first curved or bent

portions and the second curved or bent portions have
opposite phases, respectively, and are turned around
the voids, respectively.
[0027] According to this feature, the reinforcing
threads can prevent the conveyor belt from being ex-
cessively stretched in its lengthwise direction over a cer-
tain limit, thereby preventing the belt from being dam-
aged or broken because of the excessive stretching.
[0028] A stretchable conveyor belt according to claim
3 comprising

widthwise opposite end portions which are adapted
to be supported by respective rollers and each of
which has at least one void in an intermediate por-
tion thereof as seen in a direction of thickness there-
of, wherein the void provides a stretchability of the
each of the widthwise opposite end portions of the
belt; and
a plurality of wires which provide at least one layer
on at least a lower side of the void of the each of
the widthwise opposite end portions of the belt,
wherein the wires provide a transverse rigidity of the
belt.

[0029] According to this feature, the void or voids in-
crease the lengthwise stretchability of the widthwise op-
posite end portions of the conveyor belt, and additionally
prevent the belt from producing abrupt vertical vibration
or impact when the belt runs over the rollers. Thus, the
belt can be smoothly moved over the rollers.
[0030] In addition, since the wires in the form of one
or more layers are provided below the void or voids, the
rollers can effectively support the widthwise opposite
end portions of the conveyor belt, in spite of the pres-
ence of the void or voids. Thus, the conveyor belt enjoys
a high load-supporting capability.
[0031] A stretchable conveyor belt according to the
above mentioned feature, wherein the conveyor belt
has, in each of respective lower surfaces of respective
portions of the belt that are nearer than the respective
voids of the widthwise opposite side portions of the belt,
to a widthwise central portion of the belt, a plurality of
recesses which extend in the widthwise direction of the
belt and are provided at a regular interval of distance in
the lengthwise direction of the belt, and wherein the re-
cesses cooperate with the voids to provide a stretcha-
bility of the belt.
[0032] According to this feature, the widthwise oppo-
site side portions of the conveyor belt enjoys a high
stretchability.
[0033] A stretchable conveyor belt according to claim
7, wherein a widthwise central portion of the belt has a
stretchability owing to an elasticity of rubber.
[0034] According to this feature, the lengthwise
stretchability of the widthwise central portion of the con-
veyor belt contributes to enabling the widthwise oppo-
site side portions of the belt to be stretched or contracted
by a great mount. Therefore, even in the case where the
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conveyor belt is moved or circulated along a consider-
ably sharply curved portion of the loop path, the belt can
adequately follow the sharp curving of the loop path.
[0035] In addition, the stretchability of the widthwise
central portion of the conveyor belt assures that the belt
can be used as a variable-speed conveyor belt. Moreo-
ver, the stretchability of the widthwise central portion of
the conveyor belt assures that the belt can be used as
a curved-path and variable-speed conveyor belt.
[0036] A method of producing a stretchable conveyor
belt according to a feature of the present invention, the
method comprising the steps of:

forming the upper and lower layers separately from
each other, such that the upper layer has, in a lower
surface thereof, respective upper portions of the
voids and the lower layer has, in an upper surface
thereof, respective lower portions of the voids, and
superposing, and fixing, the upper and lower layers
on, and to, each other to provide the conveyor belt
having the voids in the intermediate portion thereof
as seen in the direction of thickness thereof.

[0037] A method of producing a stretchable conveyor
belt according to a feature of the present invention, the
method comprising the steps of:

forming the conveyor belt with a plurality of bar
members being embedded therein, and
pulling the bar members out of the conveyor belt to
form, in the belt, the voids corresponding to the bar
members.

[0038] This conveyor belt having the voids in its thick-
nesswise intermediate portion can be easily produced.
[0039] When the voids are formed using the bar mem-
bers according to this feature, the upper and lower lay-
ers may be integrally formed with each other. In the latter
case, too, the voids can be easily formed in its thick-
nesswise intermediate portion of the belt.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] The present invention will be better understood
by reading the following detailed description when con-
sidered in conjunction with the accompanying drawings,
in which:

Fig. 1 is an illustrative view of a pedestrian convey-
ing apparatus including a curved-path conveyor
belt.
Fig. 2A is a partly cross-sectioned, perspective view
showing the conveyor belt of Fig. 1 that is before
cuts are formed therein;
Fig. 2B is a partly cross-sectioned, perspective view
showing the conveyor belt of Fig. 1 that has the cuts
formed therein;
Fig. 2C is a longitudinal cross-sectional view show-

ing the conveyor belt of Fig. 1 that is stretched out
in its lengthwise direction;
Fig. 3A is a partly cross-sectioned, perspective view
showing another conveyor belt;
Fig. 3B is a perspective view for explaining a man-
ner in which the conveyor belt of Fig. 3A is pro-
duced;
Fig. 4A is a longitudinal cross-sectional view show-
ing another conveyor belt as an embodiment of the
present invention according to claim 2;
Fig. 4B is a transverse cross-sectional view of the
conveyor belt of Fig. 4A;
Fig. 4C is a partly cross-sectioned, perspective view
of the conveyor belt of Fig. 4A;
Fig. 5A is a longitudinal cross-sectional view of a
portion of the conveyor belt of Fig. 4A;
Fig. 5B is a perspective view of a round bar that is
used to produce the conveyor belt of Fig. 4A;
Fig. 6A is a longitudinal cross-sectional view for ex-
plaining a manner in which the conveyor belt of Fig.
4A is produced;
Fig. 6B is a transverse cross-sectional view for ex-
plaining the manner in which the conveyor belt of
Fig. 4A is produced;
Fig. 6C is a partly cross-sectioned, perspective view
for explaining the manner in which the conveyor belt
of Fig. 4A is produced;
Fig. 7A is a longitudinal cross-sectional view show-
ing another conveyor belt as a further embodiment
of the present invention;
Fig. 7B is a perspective view of a rectangular bar
that is used to produce the conveyor belt of Fig. 7A;
Fig. 8A is a longitudinal cross-sectional view show-
ing another conveyor belt as a further embodiment
of the present invention;
Fig. 8B is a perspective view of an elliptic bar that
is used to produce the conveyor belt of Fig. 8A;
Fig. 9A is a longitudinal cross-sectional view show-
ing another conveyor belt as a further embodiment
of the present invention;
Fig. 9B is a perspective view of a hexagonal bar that
is used to produce the conveyor belt of Fig. 9A;
Fig. 10A is a longitudinal cross-sectional view
showing a first step of a manner in which another
conveyor belt is produced;
Fig. 10B is a longitudinal cross-sectional view
showing a second step of a manner in which the
conveyor belt of Fig. 10A is produced;
Fig. 11A is a longitudinal cross-sectional view show-
ing another conveyor belt;
Fig. 11B is a transverse cross-sectional view of the
conveyor belt of Fig. 11A;
Fig. 11C is a partly cross-sectioned, perspective
view of the conveyor belt of Fig. 11A;
Fig. 12A is a transverse cross-sectional view show-
ing another conveyor belt;
Fig. 12B is a longitudinal cross-sectional view of the
conveyor belt of Fig. 12A;
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Fig. 13A is a transverse cross-sectional view show-
ing another conveyor belt;
Fig. 13B is a longitudinal cross-sectional view of the
conveyor belt of Fig. 13A;
Fig. 14A is a longitudinal cross-sectional view
showing another conveyor belt;
Fig. 14B is a transverse cross-sectional view of the
conveyor belt of Fig. 14A;
Fig. 14C is a partly cross-sectioned, perspective
view of the conveyor belt of Fig. 14A;
Fig. 15 is a transverse cross-sectional view showing
another conveyor belt;
Fig. 16A is a transverse cross-sectional view show-
ing another conveyor belt as a further embodiment
of the present invention;
Fig. 16B is a partly cross-sectioned, perspective
view of the conveyor belt of Fig. 16A;
Fig. 17A is a perspective view of a pair of bar mem-
bers that are used to produce the conveyor belt of
Fig. 16A;
Fig. 17B is a perspective view of another pair of bar
members that are used to produce a modified form
of the conveyor belt of Fig. 16A;
Fig. 18 is a transverse cross-sectional view showing
another conveyor belt as a further embodiment of
the present invention;
Fig. 19A is a longitudinal cross-sectional view
showing another conveyor belt;
Fig. 19B is a transverse cross-sectional view of the
conveyor belt of Fig. 19A;
Fig. 20 is a transverse cross-sectional view showing
another conveyor belt as a further embodiment of
the present invention;
Fig. 21A is an enlarged, transverse cross-sectional
view of a portion of the conveyor belt of Fig. 20;
Fig. 21B is an enlarged, transverse cross-sectional
view of another portion of the conveyor belt of Fig.
20;
Fig. 22A is an enlarged, side elevation view of the
conveyor belt of Fig. 20;
Fig. 22B is an enlarged, longitudinal cross-sectional
view of a first portion of the conveyor belt of Fig. 20;
Fig. 22C is an enlarged, longitudinal cross-sectional
view of a second portion of the conveyor belt of Fig.
20;
Fig. 22D is an enlarged, longitudinal cross-sectional
view of a third portion of the conveyor belt of Fig. 20;
Fig. 23 is a partly cut away, and partly cross-sec-
tioned, view of the conveyor belt of Fig. 20;
Fig. 24A is a transverse cross-sectional view show-
ing another conveyor belt as a further embodiment
of the present invention;
Fig. 24B is a longitudinal cross-sectional view
showing the conveyor belt of Fig. 24A;
Fig. 25 is a view for explaining a manner in which
the conveyor belt of Fig. 24A is produced;
Fig. 26A is a partly cross-sectioned, perspective
view of a conventional conveyor belt; and

Fig. 26B is a transverse cross-sectional view of a
portion of the conventional conveyor belt of Fig.
26A.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0041] In Fig. 1, reference numeral 10 designates a
curved-path-type pedestrian conveying apparatus
which is used in place of winding staircases of a pedes-
trian overpass. The conveying apparatus 10 includes a
conveyor belt 12 (hereinafter, abbreviated to the "belt")
which is moved along a curved loop path.
[0042] The belt 12 starts with a lower station 14A,
winds up from the lower station 14A to an upper station
14B, and then winds down from the upper station 14B
to the lower station 14A. The belt 12 circulates along
this curved loop path, while conveying one or more pe-
destrians from the lower station 14A to the upper station
14B, and from the upper station 14B to the lower station
14A.
[0043] A chain is fixed to a back surface of the belt
12, and a sprocket 18 is engaged with the chain. When
the sprocket 18 is rotated, the belt 12 is driven. However,
this is just an example of a chain-drive device.
[0044] In Fig. 1, reference numerals 16 designate pul-
leys. In addition, symbol "W" represents a width of the
belt 12; and symbol "R" represents a radius of curvature
of the belt 12.
[0045] Figs. 2A, 2B, and 2C show an example of the
curved-path conveyor belt 12. As shown in the figures,
the belt 12 is provided by a rubber layer 20, and a canvas
sheet 22 fixedly attached to a lower surface of the rubber
layer 20.
[0046] This belt 12 has a plurality of cuts 24a, 24b at
a regular interval of distance in a lengthwise direction
thereof, such that the upper cuts 24a and the lower cuts
24b are alternate with each other and such that each of
the cuts 24a, 24b extends over an entire width of the
belt 12.
[0047] Each of the upper cuts 24a extends from the
upper surface of the belt 12 toward the lower surface
thereof; and each of the lower cuts 24b extends from
the lower surface of the belt 12 toward the upper surface
thereof.
[0048] However, as shown in Figs. 2B and 2C, the up-
per cuts 24a are not through-cuts, i.e., do not reach the
lower surface of the belt 12; and the lower cuts 2b are
not through-cuts, either, i.e., do not reach the upper sur-
face of the belt 12.
[0049] The canvas sheet 22 is cut off by the lower cuts
24b into short lengths in the lengthwise direction of the
belt 12. Thus, the canvas sheet 22 does not function as
a reinforcing member which reinforces the belt 12 in its
lengthwise direction.
[0050] The belt 12 is stretchable in its lengthwise di-
rection, because of an elasticity of the rubber layer 20,
and the cuts 24a, 24b formed at the regular interval of
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distance in the lengthwise direction enhance the length-
wise stretchability of the belt 12 over its entire width.
[0051] Fig. 2C shows the belt 12 stretched in its
lengthwise direction.
[0052] As shown in the figure, the belt 12 can be large-
ly stretched in its lengthwise direction, owing to the cuts
24a, 24b.
[0053] This belt 12 can be stretched in its lengthwise
direction to an extent, when it breaks, that the belt 12 is
about 2.5 times longer than its original length.
[0054] Since the cuts 24a, 24b extend over the entire
width of the belt 12, the belt 12 has the stretchability
over its entire width. In addition, since the cuts 24a, 24b
are formed at the regular interval of distance in the
lengthwise direction of the belt 12, the belt 12 has a uni-
form stretchability in its lengthwise direction.
[0055] Therefore, this belt 12 can be preferably used
as not only the curved-path conveyor belt but also a var-
iable-speed conveyor belt.
[0056] In Fig. 2A, reference numeral 12A designates
an initial belt 12 before the cuts 24a, 24b are formed
therein. In this belt 12A, the canvas sheet 22 is contin-
uous in the lengthwise direction of the belt 12.
[0057] The provision of the canvas sheet 22 facilitates
the continuous formation of the initial belt 12A.
[0058] When the cuts 24a, 24b are formed in the initial
belt 12A, the canvas sheet 22 is cut off into short lengths.
At that time, the canvas sheet 22 loses its conventional
function as the reinforcing member that reinforces the
belt in use.
[0059] Thus, basically, only the rubber layer 20 gives
the belt 12 its essential function as the pedestrian con-
veying belt.
[0060] In the case where this belt 12 is employed in
the pedestrian conveying apparatus 10 shown in Fig. 1,
the chain is attached to the widthwise central portion of
the back surface of the belt 12, and the sprocket 18 is
engaged with the chain and is driven.
[0061] When this belt 12 moves along a curved por-
tion of the loop path shown in Fig. 1, an inside portion
of the belt 12 contracts in the lengthwise direction of the
belt 12 while an outside portion of the belt 12 stretches
in the same direction. Thus, the belt 12 as a whole can
smoothly move along the curved loop path while ade-
quately following large and small curvatures of the loop
path.
[0062] In addition, since the upper and lower cuts 24a,
24b are alternate with each other in the lengthwise di-
rection of the belt 12, the belt 12 as a whole can enjoy
a higher lengthwise stretchability than that of a belt
which has either the upper cuts 24a or the lower cuts
24b only.
[0063] Figs. 3A and 3B show another example of a
conveyor belt different to the invention. This embodi-
ment relates to a belt 12 including a rubber layer 20, and
a tension canvas sheet 28 as a flexible belt-reinforcing
material that is fixedly attached to a lower surface of the
rubber layer 20 over an entire width of the same 20.

[0064] The rubber layer 20 has, in its lower surface,
a plurality of recesses 26 which extend over the entire
width of the layer 20 and are formed at a regular interval
of distance in a lengthwise direction of the layer 20. The
recesses 26 enhance a lengthwise stretchability of the
rubber layer 20.
[0065] The tension canvas sheet 28 is fixedly at-
tached to the lower surface of the rubber layer 20, along
the recesses 26 of the lower surface, and, when the belt
12 is stretched in its lengthwise direction, the canvas
sheet 28 is also stretched in its lengthwise direction be-
cause respective portions of the canvas sheet 28 that
are bent along the recesses 26 are stretched.
[0066] Thus, the recesses 26 enhance the lengthwise
stretchability of the belt 12, and the canvas sheet 28,
repetitively bent in its lengthwise direction, assures the
lengthwise stretchability of the belt 12.
[0067] The tension canvas sheet 28 is stretched out
in its lengthwise direction, and accordingly cannot be
stretched any longer, when the rubber layer 20 is
stretched in its lengthwise direction by a certain amount.
[0068] Thus, the tension canvas sheet 28 also func-
tions as a stopper which prevents the belt 12 from being
stretched too much in its lengthwise direction.
[0069] As illustrated in Fig. 3B, this belt 12 can be eas-
ily produced using a metal mold 32 having a plurality of
projections 30 at a regular interval of distance in its
lengthwise direction.
[0070] This belt 12 has the full-width recesses 26 at
the regular interval in its lengthwise direction, and addi-
tionally has the full-width canvas sheet 28. Thus, this
belt 12 has a lengthwise stretchability over its entire
width, and has a uniform stretchability in its lengthwise
direction.
[0071] Therefore, this belt 12 can be preferably used
as not only the curved-path conveyor belt but also the
variable-speed conveyor belt.
[0072] Figs. 4A, 4B and 4C show a preferred embod-
iment of the present invention according to claim 2. This
embodiment relates to a belt 12 including an upper layer
and a lower layer that are integrally formed with each
other.
[0073] More specifically described, the belt 12 has, in
a thicknesswise intermediate portion thereof, i.e., in an
intermediate portion of a rubber layer 20, a plurality of
voids 34 which have a circular cross section, which ex-
tend over an entire width of the layer 20, and which are
formed at a regular interval of distance in a lengthwise
direction of the layer 20. The voids 34 enhance a length-
wise stretchability of the belt 12.
[0074] Reinforcing threads (canvas threads) 36 as
flexible belt-reinforcing members are embedded in the
rubber layer 20, such that the reinforcing threads 36 are
curved, like wave, along the voids 34.
[0075] More specifically described, the reinforcing
threads 36 include a first group of reinforcing threads
36a, and a second group of reinforcing threads 36b hav-
ing a phase opposite to that of the first group of threads
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36a, and the first and second groups of threads 36a,
36b are embedded in the rubber layer 20, as shown in
Fig. 5A, such that, around each of the voids 34 provided
at the regular interval in the lengthwise direction, each
group of threads are turned. Thus, the two groups of re-
inforcing threads 36a, 36b are repetitively curved in the
lengthwise direction of the rubber layer 20.
[0076] Reference numerals 38 denote ridges which
extend, on the upper surface of the belt 12, in the length-
wise direction of the belt 12. The ridges 38 are formed
at a regular interval in the widthwise direction of the belt
12 over the entire width of the same 12.
[0077] Reference numerals 40 denote rigid plates
which are embedded in the lower surface of the belt 12.
[0078] The voids 34 enhance the stretchability of the
belt 12 over its entire width, and provide a lengthwise
uniform stretchability of the belt 12. In addition, the
shape of curving of the reinforcing threads 36 embed-
ded in the rubber layer 20 assures the lengthwise
stretchability of the belt 12.
[0079] The reinforcing threads 36 are stretched out in
their lengthwise direction, and accordingly cannot be
stretched any longer, when the rubber layer 20 is
stretched in its lengthwise direction by a certain amount.
Thus, the reinforcing threads 36 also function as a stop-
per which prevents the belt 12 from being excessively
stretched in its lengthwise direction, or being damaged
or broken because of the excessive stretching.
[0080] Thus, this belt 12 can be preferably used as
not only the curved-path conveyor belt but also the var-
iable-speed conveyor belt.
[0081] The belt 12 having the voids 34 in its thickness-
wise intermediate portion can be easily produced, using
round bars (bar members) 42, shown in Fig. 5B, that
have a shape corresponding to that of the voids 34, as
illustrated in Figs. 6A, 6B, and 6C. More specifically de-
scribed, first, the round bars 36 are arranged at a regular
interval of distance, then the first and second groups of
reinforcing threads 36a, 36b having the opposite phases
are sequentially turned around each of the round bars
42, and subsequently a rubber layer 20 including upper
and lower layers that sandwich the round bars 36 and
the reinforcing threads 36 is integrally vulcanized. Thus,
an initial belt 12A is obtained. Then, the round bars 42
are pulled out of the belt 12A, and a belt 12 as an end
product is obtained.
[0082] Even a belt body in an unvulcanized state can
be drawn into a vulcanizing step, using the reinforcing
threads 36, without additionally employing a canvas
sheet for the drawing operation. Thus, the belt 12 can
be obtained in a continuous vulcanizing process.
[0083] The voids 34 may be formed in other appropri-
ate shapes. For example, as shown in Figs. 7A and 7B,
rectangular bars (bar members) 44 each having a rec-
tangular cross section may be used to produce a belt
12 having voids 34 each having a rectangular cross sec-
tion. Alternatively, as shown in Figs. 8A and 8B, elliptic
bars (bar members) 46 may be used to produce a belt

12 having voids 34 each having an elliptic cross section.
[0084] Otherwise, as shown in Figs. 9A and 9B, hex-
agonal bars (bar members) 48 may be used to produce
a belt 12 having voids 34 each having a hexagonal cross
section. Moreover, the voids 34 may be formed to have
any appropriate polygonal cross-sectional shape or any
appropriate non-polygonal cross-sectional shape.
[0085] Figs. 10A and 10B show another example of a
conveyor belt different to the present invention.
[0086] This embodiment relates to a belt 12 including
a rubber layer 20, and a tension canvas sheet 28 as a
belt-reinforcing material that is embedded in the rubber
layer 20 (i.e., a thicknesswise intermediate portion
thereof). The tension canvas sheet 28 is repetitively
curved, like wave, in a lengthwise direction of the rubber
layer 20. The shape of curving of the canvas sheet 28
assures a lengthwise stretchability of the belt 12.
[0087] The tension canvas sheet 28 is embedded in
the rubber layer 20, such that the sheet 28 extends over
the entire width of the belt 12, except for widthwise mar-
gin portions 20A of the rubber layer 20 (cf. Fig. 14B).
[0088] In this belt 12, too, the tension canvas sheet
28 is stretched out in its lengthwise direction, and ac-
cordingly cannot be stretched any longer, when the rub-
ber layer 20 is stretched in its lengthwise direction by a
certain amount. Thus, the canvas sheet 28 also func-
tions as a stopper which prevents the belt 12 from being
excessively stretched in its lengthwise direction.
[0089] This belt 12 can be produced in the following
manner:
[0090] First, as shown in Fig. 10A, a mold 52 having
a plurality of rounded projections 50 is used to vulcanize
a lower layer 12-2 together with the canvas sheet 28.
Then, as shown in Fig. 10B, an upper layer 12-1 is vul-
canized with the lower layer 12-2 so as to be integrated
with the same 12-2. Thus, the belt 12 can be easily pro-
duced.
[0091] Figs. 11A, 11B, and 11C show another exam-
ple of a conveyor belt different to the present invention.
This embodiment relates to a belt 12 which is basically
similar to the belt shown Figs. 3A and 3B and addition-
ally includes a plurality of ridges 38 that are provided on
an upper surface of the belt 12; and a plurality of trans-
verse rigid plates 54, each as a transverse rigid member,
that are formed of, e.g., metal or resin and are fixedly
attached to a lower surface of the belt 12 such that the
rigid plates 54 extend over an entire width of the belt 12
and are provided at a regular interval of distance in a
lengthwise direction of the belt 12. The rigid plates 54
provide a transverse rigidity of the belt 12.
[0092] Thus, this belt 12 enjoys, in addition to the
lengthwise stretchability, a transverse or widthwise ri-
gidity owing to the transverse rigid plates 54.
[0093] The transverse rigid plates 54 extend over the
entire width of the belt 12. Therefore, in the case where
widthwise opposite end portions of the belt 12 are sup-
ported by rollers 70, described later, the rigid plates 54
can effectively prevent a widthwise central portion of the
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belt 12 from curving downward or sagging.
[0094] In addition, the rigid plates 54 can prevent the
belt 12 from contracting in its widthwise direction.
[0095] The transverse rigid plates 54 may be provided
on the lower surface of the belt shown in Figs. 3A and
3B, or may be provided on the lower surface of each of
the other belts shown in the other figures.
[0096] In the conveyor belt example shown in Fig.
11A, the transverse rigid plates 54 are provided on the
tension canvas sheet 28. However, as shown in Figs.
12A and 12B, the transverse rigid plates 54 may be di-
rectly provided on the lower surface of the rubber layer
20, and the canvas sheet 28 may be provided on the
rigid plates 54 such that the canvas sheet 28 fully covers
the rigid plates 54.
[0097] In the modified example shown in Figs. 12A
and 12B, the canvas sheet 28 can effectively prevent
the rigid plates 54 from coming off the rubber layer 20
because of inappropriate vulcanization.
[0098] In the example shown in Fig. 12A, the tension
canvas sheet 28 extends over the entire width of the belt
12. However, as shown in Figs. 13A and 13B, respective
widthwise central portions of the transverse rigid plates
54 may be projected downward so as to remain ex-
posed, and only respective widthwise opposite side por-
tions of the rigid plates 54 may be covered with canvas
sheets 28.
[0099] In the example shown in Fig. 13A, a belt-driv-
ing member or members can be easily attached to the
widthwise central portion of the lower surface of the belt
12.
[0100] Figs. 14A, 14B, and 14C show another exam-
ple of a conveyor belt different to the present invention.
This embodiment relates to a belt 12 including a plurality
of wires (transverse rigid members) 56 which extend
over a substantially entire width of the belt 12 except for
margin rubbers 20A. The wires 56 are provided in the
form of a layer which is substantially continuous (how-
ever, fine gaps may be left among the wires 56) in the
lengthwise direction of the belt 12. Thus, the wires 56
provides a widthwise or transverse rigidity of the belt 12.
[0101] A number of wires 56 can be combined with
one another, using rubber as a combining agent, so that
the wires 56 are formed into a sheet or layer. The wire
layer 56 is embedded in the rubber layer 20 of the belt
12.
[0102] In this way, the wires 56 in the form of the layer
can be easily embedded in the belt 12.
[0103] This belt 12 has two wire layers 56 which are
vertically spaced from each other by a predetermined
distance. The two wire layers 56 can effectively improve
the transverse rigidity of the belt 12, thereby increasing
a load-supporting capability of the same 12.
[0104] The belt 12 additionally includes a tension can-
vas sheet 28 which is embedded in the rubber layer 20
such that the canvas sheet 28 is repetitively bent in the
lengthwise direction of the belt 12, like the canvas sheet
28 employed in the embodiment shown in Fig. 3A.

[0105] Fig. 15 shows another example of a conveyor
belt different to the present invention. This example re-
lates to a belt 12 including, in only a thicknesswise in-
termediate and widthwise central portion of a rubber lay-
er 20, a tension canvas sheet 28 that is extended out in
a lengthwise direction of the belt 12, i.e., has no curved
or bent portions in that direction. Thus, the belt 12 has
no canvas sheet 28 in widthwise opposite side portions
thereof, and accordingly the widthwise opposite side
portions of the belt 12 are provided by respective por-
tions of the rubber layer 20.
[0106] Therefore, this belt 12 has substantially no
lengthwise stretchability in its widthwise central portion,
and has, owing to an elasticity of the rubber layer 20, a
lengthwise stretchability in its widthwise opposite side
portions only.
[0107] Thus, this belt 12 can be preferably used as
the curved-path conveyor belt.
[0108] Fig. 16 shows a preferred embodiment of the
present invention according to claim 1. The present em-
bodiment relates to a belt 12 including an upper layer
and a lower layer that are integrally formed with each
other to provide a rubber layer 20; and a plurality of voids
34 which are provided in the rubber layer 20 (i.e., in a
thicknesswise intermediate portion of the layer 20) and
each of which is gradually widened in respective direc-
tions from a widthwise central portion of the belt 12 to-
ward widthwise opposite end portions of the same 12.
[0109] Since each of the voids 34 is gradually wid-
ened in the directions toward the widthwise opposite
end portions of the belt 12, the shape of the voids 34
increases a lengthwise stretchability of the belt 12 in the
directions toward the widthwise opposite end portions
of the belt 12. Thus, widthwise opposite side portions of
the belt 12 have a higher lengthwise stretchability than
a widthwise central portion of the same 12.
[0110] This belt 12 is preferably used as the curved-
path conveyor belt. However, since the belt 12 has a
certain degree of lengthwise stretchability in its width-
wise central portion, the belt 12 can be used as the var-
iable-speed conveyor belt.
[0111] In addition, a radius of curvature of the belt 12
can be reduced. That is, the belt 12 can be moved along
an acutely curved portion of the loop path.
[0112] When the voids 34 of the belt 12 shown in Fig.
16A are formed, round tapered bars 58 shown in Fig.
17A or rectangular tapered bars 60 shown in Fig. 17B
are used. More specifically described, first, the belt 12
is integrally formed with the tapered bars 58, 60 embed-
ded therein, and then those bars 58, 60 are pulled out
of the belt 12. Thus, the belt 12 having the voids 34 can
be easily produced.
[0113] Fig. 18 shows a modified form of the embodi-
ment shown in Fig. 16A. This modified embodiment re-
lates to a belt 12 that does not have voids 34 in its width-
wise central portion, i.e., has voids in its widthwise op-
posite side portions only.
[0114] This belt 12 has a higher lengthwise stretcha-
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bility in its widthwise opposite side portions than that in
its widthwise central portion.
[0115] Fig. 19 shows another example of a conveyor
belt different to the present invention.
[0116] This example relates to a belt 12 which has, in
its back surface, transverse rigid plates 54, like the belt
shown in Fig. 11, and which is provided with a chain 62
as part of a drive member to drive the belt 12, such that
the chain 62 is fixed to the back surface of the rigid plates
54 in a continuous fashion in the lengthwise direction of
the belt 12.
[0117] In this example, the chain 62 functions as a
belt-reinforcing material that binds the widthwise central
portion of the belt 12, such that the widthwise central
portion is not stretchable in the lengthwise direction.
Thus, in this example, only the widthwise opposite side
portions have a lengthwise stretchability.
[0118] Therefore, the belt 12 can be preferably used
as the curved-path conveyor belt.
[0119] The chain 62 may be fixed to the back surface
of the transverse rigid plates 54 provided in the back
surface of the belt 12 shown in Fig. 3. However, the
chain 62 may be provided on the back surface of each
of the other belts 12 shown in the other figures.
[0120] Figs. 20, 21A, 21B, 22A, 22B, 22C, 22D, and
23 show another preferred embodiment of the present
invention. The present embodiment relates to a belt 12
having two arrays of tapered voids 34 in its widthwise
opposite end portions, respectively, that are supported
by rollers 70, respectively. The two arrays of tapered
voids 34 are provided in a thicknesswise intermediate
portion of the belt 12, such that each of one array of
tapered voids 34 is widened in a direction toward a cor-
responding one of widthwise opposite ends of the belt
12 and each of the other array of tapered voids 34 is
widened in a direction toward the other widthwise end
of the same 12. In addition, the belt 12 includes, on up-
per and lower sides of each array of tapered voids 34,
a plurality of wires 56 which extend in the widthwise di-
rection of the belt 12 and which provide a transverse or
widthwise rigidity of the same 12. As shown in Fig. 22B,
in each of the widthwise opposite end portions of the
belt 12, the wires 56 are provided in the form of two lay-
ers that extend in the lengthwise direction of the belt 12,
such that, in each layer, the wires 56 are substantially
continuous with each other (in fact, fine gaps are left
among the wires 56).
[0121] As shown in Fig. 22B, a number of wires 56
are combined into a wire sheet 72, using rubber as a
combining agent. Two wire sheets 72 and a rubber layer
20 are superposed on one another, and the belt 12 in-
tegrally including the wire sheets 72 is formed.
[0122] In addition, the belt 12 includes a number of
transverse rigid plates 54 that are provided, on a lower
surface of the belt 12, between the widthwise opposite
end portions of the belt 12, and extend in the widthwise
direction of the belt 12 such that the transverse rigid
plates 54 partly overlap respective end portions of the

wires 56 in each of the widthwise opposite end portions.
[0123] The transverse rigid plates 54 are provided at
a regular interval of distance in the lengthwise direction
of the belt 12.
[0124] As shown in Figs. 20, 21A, and 22C, the belt
12 has, on a widthwise inner side of each array of ta-
pered voids 34 (i.e., at a position nearer than the each
array of voids 34 to the widthwise central portion of the
tape 12), an array of recesses 26 which are formed in a
lower surface of a predetermined widthwise portion of
the belt 12, and which are provided at a regular interval
of distance in the lengthwise direction of the belt 12.
Moreover, the belt 12 includes two tension canvas
sheets 28 that are provided in the respective predeter-
mined widthwise portions of the belt 12, in which the two
arrays of recesses 26 are formed, and that cover the
lower surfaces of the predetermined widthwise portions
and the respective inner surfaces of those recesses 26.
Thus, each of the two tension canvas sheets 28 is iter-
atively curved and bent in the lengthwise direction of the
belt 12.
[0125] Thus, as shown in the figures, the widthwise
central portion of the belt 12 that is located between the
left-hand array of recesses 26 and canvas sheet 28 and
the right-hand array of recesses 26 and canvas sheet
28, is basically provided by the rubber layer 20 only, ex-
cept for the transverse rigid plates 54.
[0126] This belt 12 does not have, in the respective
lower surfaces of the widthwise opposite end portions
of the belt 12 that are supported by the rollers 70, lower
cuts 24b or recesses 26, and has the voids 34 in the
thicknesswise intermediate portion of the belt 12 and ad-
ditionally has the wire layers 56 below the voids 34.
Thus, the belt 12 not only enjoys the improved length-
wise stretchability of the widthwise opposite end por-
tions thereof but also prevents the widthwise opposite
end portions from producing large vertical vibrations or
impacts when the belt 12 runs over the rollers 70. Thus,
the belt 12 can be smoothly moved over the rollers 70.
[0127] In addition, since the wires 56 in the form of
layers are provided below the voids 34, the rollers 70
can effectively support, in spite of the voids 34, the
widthwise opposite end portions of the belt 12, thereby
improving the load supporting capability of the same 12.
[0128] Moreover, the belt 12 has, in the respective
lower surface of the respective portions of the belt 12
that are widthwise nearer to the central portion of the
belt 12 than the voids 34, the recesses 26 that extend
in the widthwise direction of the belt 12 and are provided
at a regular interval of distance in the lengthwise direc-
tion of the belt 12. Thus, the stretchability of widthwise
opposite side portions of the belt 12 is further enhanced.
[0129] In addition, the widthwise central portion of the
belt 12 is basically provided by the rubber layer 20 only,
except for the transverse rigid plates 54, and according-
ly the central portion of the belt 12 can be stretched in
the lengthwise direction thereof owing to the elasticity
of the rubber.
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[0130] The stretchability of the widthwise central por-
tion of the belt 12 can enhance the stretchability or con-
tractibility of the widthwise end portions of the belt 12.
Therefore, even in the case where the loop path is con-
siderably sharply curved, the belt 12 can adequately fol-
low the loop.
[0131] Figs. 24A and 24B show another preferred em-
bodiment of the present invention.
[0132] This embodiment relates to a belt 12 which
has, in its thicknesswise intermediate portion, a plurality
of voids 34 that extend in a widthwise direction of the
belt 12 and are provided at a regular interval of distance
in a lengthwise direction of the belt 12.
[0133] The voids 34 may be formed through the belt
12 in its widthwise direction, i.e., respective widthwise
opposite ends of the voids 34 may be open. Alternative-
ly, the widthwise opposite ends of the voids 34 may be
closed.
[0134] In addition, the belt 12 has, in its thicknesswise
intermediate portion, a plurality of pairs of transverse rig-
id plates 54 that extend in the widthwise direction of the
belt 12 and are provided at a regular interval of distance
in the lengthwise direction of the belt 12 such that the
pairs of rigid plates 54 are alternate with the voids 34
and each pair of rigid plates 54 are partly exposed to the
two voids 34 adjacent thereto. The two rigid plates 54
of each pair are superposed on each other.
[0135] This belt 12 is produced in a method illustrated
in Figs. 25A, 25B, and 25C. First, an upper layer 12-1
including upper transverse rigid plates 54, and a lower
layer 12-2 including lower transverse rigid plates 54 are
formed separately from each other, and then the upper
and lower layers 12-1, 12-2 are fixed to each other such
that the upper rigid plates (metal members) 54 are su-
perposed on the lower rigid plates (metal members) 54,
respectively. Thus, the integral belt 12 is produced.
[0136] Each of the upper layer 12-1 and the lower lay-
er 12-2 is integrally formed over its entire width.
[0137] The upper layer 12-1 has, in its lower surface,
respective upper half portions 34-1 of a plurality of voids
34 each having a vertically elongate, elliptic cross sec-
tion; and the lower layer 12-2 has, in its upper surface,
respective lower half portions 34-2 of the voids 34. The
upper and lower layers 12-1, 12-2 are superposed on,
and fixed to, each other to provide the integral belt 12
having, in its thicknesswise intermediate portion, the el-
liptic voids 34.
[0138] The upper and lower layers 12-1, 12-2 are
fixed to each other in various manners. For example,
respective exposed, widthwise opposite ends of each
pair of upper and lower transverse rigid plates 54 that
are metallic members are welded to each other. Alter-
natively, each pair of upper and lower transverse rigid
plates 54 are fixed, with an adhesive, to each other. Oth-
erwise, as shown in an enlarged view of a portion of the
belt 12, included in Fig. 24A, holes 74 are formed by
removing respective small portions of the rubber layer
20 of the lower layer 12-2, and each pair of upper and

lower transverse rigid plates 54 are fastened to each
other with a bolt 76.
[0139] According to this method, the belt 12 having
the voids 34 in its thicknesswise intermediate portion
can be easily produced.
[0140] This belt 12 does not have unevenness in the
respective lower surfaces of its widthwise opposite end
portions. Therefore, in the case where the widthwise op-
posite end portions of the belt 12 are supported on the
rollers 70 shown in Fig. 20, the belt 12 can smoothly run
on the rollers 70.
[0141] While the present invention has been de-
scribed in its preferred embodiments, the present inven-
tion may otherwise be embodied.
[0142] In addition, the principle of the present inven-
tion is applicable to other conveyor belts than the pe-
destrian or person conveyor belt. That is, it is to be un-
derstood that the present invention may be embodied
with other changes that may occur to a person skilled in
the art without departing from the scope of the invention
defined in the appended claims.

Claims

1. A stretchable conveyor belt (12) having at least one
void (34) which is provided in an intermediate por-
tion of the belt (12) as seen in a direction of thick-
ness thereof, characterized in that the void (34) is
extending in a widthwise direction of the belt (12),
and is gradually widened in at least one direction
toward at least one of widthwise opposite ends of
the belt (12), and wherein the void (34) provides a
stretchability of the conveyor belt (12).

2. A stretchable conveyor belt (12) comprising:

a plurality of voids (34) which are provided in
an intermediate portion of the belt (12) as seen
in a direction of thickness thereof, character-
ized in that each of the voids (34) extends in a
widthwise direction of the belt (12), and which
are provided at a regular interval of distance in
a lengthwise direction of the belt (12), wherein
the voids (34) provide a stretchability of the
conveyor belt (12); and
at least one pair of first and second flexible re-
inforcing threads (36a, 36b) which extend in the
lengthwise direction of the belt (12), and which
include a plurality of first curved or bent portions
and a plurality of second curved or bent por-
tions, respectively, in the lengthwise direction,
such that the first curved or bent portions and
the second curved or bent portions have oppo-
site phases, respectively, and are turned
around the voids (34), respectively.

3. A stretchable conveyor belt (12) comprising
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widthwise opposite end portions which are
adapted to be supported by respective rollers
(70) and each of which has at least one void
(34) extending in a widthwise direction of the
belt (12) in an intermediate portion thereof as
seen in a direction of thickness thereof, wherein
the void provides a stretchability of said each
of the widthwise opposite end portions of the
belt (12); and

a plurality of wires (56) which provide at least
one layer on at least a lower side of the void
(34) of said each of the widthwise opposite end
portions of the belt (12), wherein the wires (36)
provide a transverse rigidity of the belt (12).

4. A stretchable conveyor belt (12) according to claim
3, wherein the conveyor belt (12) has, in each of
respective lower surfaces of respective portions of
the belt (12) that are nearer than the respective
voids (34) of the widthwise opposite end portions of
the belt (12), to a widthwise central portion of the
belt (12), a plurality of recesses (28) which extend
in the widthwise direction of the belt (12) and are
provided at a regular interval of distance in the
lengthwise direction of the belt (12), and wherein
the recesses (28) cooperate with the voids to pro-
vide a stretchability of the belt (12).

5. A stretchable conveyor belt (12) according to claim
3 or claim 4, wherein the plurality of wires (56) pro-
vide one layer on the lower side and one layer on
the upper side of the void (34) of said each of the
widthwise opposite end portions of the belt (12), re-
spectively.

6. A stretchable conveyor belt (12) according to any
one of claims 3 to 5, wherein the plurality of wires
(56) provide at least one layer on the lower side of
a plurality of voids (34) of said each of the widthwise
opposite end portions of the belt (12) and do not
provide any layers in a widthwise central portion of
the belt (12), and wherein the belt (12) further com-
prises a plurality of transverse rigid plates (54)
which extend in the widthwise direction of the belt
(12) and are provided at a regular interval of dis-
tance in the lengthwise direction of the belt (12)
such that each of the transverse rigid plates (54) is
located between two adjacent voids (34) of the plu-
rality of voids (34), wherein the transverse rigid
plates (54) partly overlap respective end portions of
the wires in each of the widthwise opposite end por-
tions to provide the transverse rigidity of the belt.

7. A stretchable conveyor belt (12) according to any
of claims 3 to 6, wherein a widthwise central portion
of the belt (12) has a stretchability owing to an elas-
ticity of rubber.

8. A method of producing a stretchable conveyor belt
(12) including an upper layer (12-1), a lower layer
(12-2) and an intermediate portion located between
the upper and lower layers (12-1, 12-2), wherein at
least one of the upper layer (12-1) and the lower
layer (12-2) is integrally formed over an entire width
of the belt (12), wherein the intermediate portion
has a plurality of voids (34), characterized in that
said voids (34) extend in a widthwise direction of
the belt (12) and are provided at a regular interval
of distance in a lengthwise direction of the belt (12),
and wherein the voids (34) provide a stretchability
of the conveyor belt (12), the method comprising the
steps of:

forming the upper and lower layers (12-1, 12-2)
separately from each other, such that the upper
layer (12-1) has, in a lower surface thereof, re-
spective upper portions (34-1) of the voids and
the lower layer (12-2) has, in an upper surface
thereof, respective lower portions (34-2) of the
voids, and
superposing and fixing the upper and lower lay-
ers (12-1, 12-2) on and to each other to provide
the conveyor belt (12) having the voids (34) in
the intermediate portion thereof as seen in the
direction of thickness thereof.

9. A method of producing a stretchable conveyor belt
(12) including an upper layer (12-1), a lower layer
(12-2) and an intermediate portion located between
the upper and lower layers (12-1, 12-2), wherein at
least one of the upper layer and the lower layer is
integrally formed over an entire width of the belt
(12), wherein the intermediate portion has a plural-
ity of voids (34), characterized in that said voids
extend in a widthwise direction of the belt (12) and
are provided at a regular interval of distance in a
lengthwise direction of the belt (12), and wherein
the voids (34) provide a stretchability of the convey-
or belt (12), the method comprising the steps of:

forming the conveyor belt (12) with a plurality
of bar members (42, 44, 46, 48, 58, 60) being
embedded therein, and
pulling the bar members (42, 44, 46, 48, 58, 60)
out of the conveyor belt (12) to form in the belt
the voids (34) corresponding to the bar mem-
bers (42, 44, 46, 48, 58, 60).

Patentansprüche

1. Dehnbares Förderband (12) mit zumindest einem
Hohlraum (34), der in einem Zwischenabschnitt des
Bands (12), in dessen Dickenrichtung betrachtet,
vorgesehen ist,
dadurch gekennzeichnet, dass
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sich der Hohlraum (34) in einer Breitenrich-
tung des Bands (12) erstreckt und in zumindest ei-
ner Richtung zu zumindest einem der Breite nach
entgegengesetzten Enden des Gurts (12) allmäh-
lich aufgeweitet ist, und wobei der Hohlraum (34)
für eine Dehnbarkeit des Förderbands (12) sorgt.

2. Dehnbares Förderband (12), das folgendes auf-
weist:

eine Vielzahl von Hohlräumen (34), die in ei-
nem Zwischenabschnitt des Bands (12), in des-
sen Dickenrichtung betrachtet, vorgesehen
sind,

dadurch gekennzeichnet, dass
sich jeder der Hohlräume (34) in einer Brei-

tenrichtung des Bands (12) erstreckt, und wobei sie
bei einem regelmäßigen Abstandsintervall in einer
Längsrichtung des Bands (12) vorgesehen sind,
wobei die Hohlräume (34) für eine Dehnbarkeit des
Förderbands (12) sorgen; und

zumindest ein Paar erster und zweiter flexi-
bler Verstärkungsfäden (36a, 36b), die sich in der
Längsrichtung des Bands (12) erstrecken und die
jeweils in der Längsrichtung eine Vielzahl von er-
sten gekrümmten oder gebogenen Abschnitten und
eine Vielzahl von zweiten gekrümmten oder gebo-
genen Abschnitten aufweisen, so dass die ersten
gekrümmten oder gebogenen Abschnitte und die
zweiten gekrümmten oder gebogenen Abschnitte
jeweils gegenphasig verlaufen und jeweils um die
Hohlräume (34) gewunden sind.

3. Dehnbares Förderband (12), das folgendes auf-
weist:

mit Bezug auf die Breite entgegengesetzte Ab-
schnitte, die so angepasst sind, dass sie durch
jeweilige Walzen (70) gestützt sind und von de-
nen jeder zumindest einen Hohlraum (34) hat,
der sich in einer Breitenrichtung des Bands (12)
erstreckt, und zwar in dessen Dickenrichtung
betrachtet in einem Zwischenabschnitt davon,
wobei der Hohlraum für eine Dehnbarkeit jedes
der mit Bezug auf die Breite entgesetzten End-
abschnitte des Bands (12) sorgt; und
eine Vielzahl von Drähten (56), die zumindest
eine Schicht an einer unteren Seite des Hohl-
raums (34) jedes der mit Bezug auf die Breite
entgegengesetzten Endabschnitte des Bands
(12) vorsehen, wobei die Drähte (36) für eine
Quersteifigkeit des Bands (12) sorgen.

4. Dehnbares Förderband (12) gemäß Anspruch 3,
wobei das Förderband (12) in jeder von entspre-
chenden unteren Flächen von entsprechenden Ab-
schnitten des Bands (12), die zu einem der Breite

nach zentralen Abschnitt des Bands (12) näher als
jeweilige Hohlräume (34) der mit Bezug auf die
Breite entgegengesetzten Endabschnitte des
Bands (12) sind, eine Vielzahl von Aussparungen
(28) hat, die sich in der Breitenrichtung des Bands
(12) erstrecken und die bei gleichmäßigen Ab-
standsintervallen in der Längsrichtung des Bands
(12) vorgesehen sind, und wobei die Aussparungen
(28) mit den Hohlräumen zusammenarbeiten, um
für eine Dehnbarkeit des Bands (12) zu sorgen.

5. Dehnbares Förderband (12) gemäß Anspruch 3
oder Anspruch 4, wobei die Vielzahl von Drähten
(56) eine Schicht an der unteren Seite und eine
Schicht an der oberen Seite des Hohlraums (34) je-
weils an den mit Bezug auf die Breite entgegenge-
setzten Endabschnitten des Bands (12) vorsehen.

6. Dehnbares Förderband (12) gemäß einem der An-
sprüche 3 bis 5, wobei die Vielzahl von Drähten (56)
zumindest eine Schicht an der unteren Seite aus
einer Vielzahl von Hohlräumen (34) jeder der mit
Bezug auf die Breite entgegengesetzten Endab-
schnitte des Bands (12) vorsieht und keine Schich-
ten in einem mit Bezug auf die Breite zentralen Ab-
schnitt des Bands (12) vorsieht, und wobei das
Band (12) ferner eine Vielzahl von Querverstei-
fungsplatten (54) aufweist, die sich in der Breiten-
richtung des Bands (12) erstrecken und die bei ei-
nem gleichmäßigen Abstandsintervall in der Längs-
richtung des Bands (12) vorgesehen sind, so dass
sich jede der Querversteifungsplatten (54) zwi-
schen zwei benachbarten Hohlräumen (34) der
Vielzahl von Hohlräume (34) befindet, wobei die
Querversteifungsplatten (54) jeweilige Endab-
schnitte der Drähte in jedem der mit Bezug auf die
Breite entgegengesetzten Endabschnitte teilweise
überlappen, um für die Quersteifigkeit des Bands
zu sorgen.

7. Dehnbares Förderband (12) gemäß einem der An-
sprüche 3 bis 6, wobei ein mit Bezug auf die Breite
zentraler Abschnitt des Bands (12) eine Dehnbar-
keit aufgrund einer Elastizität von Gummi aufweist.

8. Verfahren zum Herstellen eines dehnbaren Förder-
bands (12) mit einer oberen Schicht (12-1), einer
unteren Schicht (12-2) und einem Zwischenab-
schnitt, der sich zwischen der oberen und der unte-
ren Schicht (12-1, 12-2) befindet, wobei zumindest
eines aus der oberen Schicht (12-1) und der unte-
ren Schicht (12-2) über die gesamte Breite des
Bands (12) einstückig ausgebildet ist, wobei der
Zwischenabschnitt eine Vielzahl von Hohlräumen
(34) hat,
dadurch gekennzeichnet, dass

sich die Hohlräume (34) in einer Breitenrich-
tung des Bands (12) erstrecken und bei einem re-
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gelmäßigen Abstandsintervall in einer Längsrich-
tung des Bands (12) vorgesehen sind und wobei die
Hohlräume (34) für eine Dehnbarkeit des Förder-
bands (12) sorgen, wobei das Verfahren die folgen-
den Schritte aufweist:

Ausbilden der oberen und unteren Schicht
(12-1, 12-2) getrennt voneinander, so dass die
obere Schicht (12-1) in ihrer unteren Fläche je-
weilige obere Abschnitte (34-1) der Hohlräume
hat, und die untere Schicht (12-2) in ihrer obe-
ren Fläche jeweilige untere Abschnitte (34-2)
der Hohlräume hat, und
Übereinanderlegen aufeinander und Befesti-
gen miteinander der oberen und unteren
Schicht (12-1, 12-2), um das Förderband (12)
zu schaffen, das in dessen Dickenrichtung be-
trachtet die Hohlräume (34) in einem Zwischen-
abschnitt hat.

9. Verfahren zum Herstellen eines dehnbaren Förder-
bands (12), das eine obere Schicht (12-1), eine un-
tere Schicht (12-2) und einen sich zwischen der
oberen und unteren Schicht (12-1, 12-2) befinden-
den Zwischenabschnitt hat, wobei zumindest eines
aus der oberen Schicht und der unteren Schicht
über eine gesamte Breite des Bands (12) einstückig
ausgebildet ist, wobei der Zwischenabschnitt eine
Vielzahl von Hohlräumen (34) hat,
dadurch gekennzeichnet, dass

sich die Hohlräume in einer Breitenrichtung
des Bands (12) erstrecken und bei einem gleichmä-
ßigen Abstandsintervall in einer Längsrichtung des
Bands (12) vorgesehen sind, und wobei die Hohl-
räume (34) für eine Dehnbarkeit des Förderbands
(12) sorgen, wobei das Verfahren die folgenden
Schritte aufweist:

Ausbilden des Förderbands (12) mit einer Viel-
zahl von darin eingebetteten Stabelementen
(42, 44, 46, 48, 58, 60), und
Herausziehen der Stabelemente (42, 44, 46,
48, 58, 69) aus dem Förderband (12), um in
dem Band die den Stabelementen (42, 44, 46,
48, 58, 60) entsprechenden Hohlräume (34)
auszubilden.

Revendications

1. Courroie transporteuse étirable (12) comprenant au
moins un vide (34) qui est prévue dans une partie
intermédiaire de la courroie (12) vu dans le sens de
l'épaisseur de celle-ci, caractérisée en ce que le
vide (34) s'étend dans le sens de largeur de la cour-
roie (12) et est élargi dans au moins un sens vers
au moins une des extrémités opposées dans le
sens de la largeur de la courroie (12) et dans laquel-

le le vide (34) procure un caractère étirable à la
courroie transporteuse (12).

2. Courroie transporteuse étirable (12) comprenant :

une pluralité de vides (34) qui sont prévus dans
une partie intermédiaire de la courroie (12) vu
dans le sens de l'épaisseur de celle-ci, carac-
térisée en ce que chacun des vides (34)
s'étend dans un sens de la largeur de la cour-
roie (12), et qui sont prévus à un intervalle ré-
gulier de distance dans un sens de la longueur
de la courroie (12), dans laquelle les vides (34)
procurent un caractère étirable à la courroie
transporteuse (12) ; et

au moins une paire de premiers et deuxièmes
fils de renforcement flexibles (36a, 36b) qui
s'étendent dans le sens de la longueur de la
courroie (12) et qui comprennent une pluralité
de premières parties courbées ou pliées et une
pluralité de deuxièmes parties courbées ou
pliées, respectivement, dans le sens de la lon-
gueur, de sorte que les premières parties cour-
bées ou pliées et les deuxièmes parties cour-
bées ou pliées présentent des phases oppo-
sées, respectivement, et tournent autour des
vides (34), respectivement.

3. Courroie transporteuse étirable (12) comprenant
des parties d'extrémité opposées dans le sens de
la largeur qui sont adaptées pour être supportées
par des cylindres respectifs (70) et chacune des-
quelles comprend au moins un vide (34) s'étendant
dans un sens de la largeur de la courroie (12) dans
une partie intermédiaire de celle-ci, vu dans le sens
de l'épaisseur de celle-ci, dans laquelle le vide pro-
cure un caractère étirable desdites chacune des
parties d'extrémité opposées dans le sens de la lar-
geur de la courroie (12) ; et
une pluralité de câbles (56) qui fournit au moins une
couche sur au moins un côté inférieur du vide (34)
de chacune desdites parties d'extrémité opposées
dans le sens de la largeur de la courroie (12), dans
laquelle les câbles (56) fournissent une rigidité
transversale de la courroie (12).

4. Courroie transporteuse étirable (12) selon la reven-
dication 3, dans laquelle la courroie transporteuse
(12) comprend, dans chacune des surfaces infé-
rieures respectives de parties respectives de la
courroie (12) qui sont plus proches que les vides
respectifs (34) des parties d'extrémité opposées
dans le sens de la largeur de la courroie (12) d'une
partie centrale dans le sens de la largeur de la cour-
roie (12), une pluralité de creux (28) qui s'étendent
dans le sens de la largeur de la courroie (12) et sont
prévus à un intervalle régulier de distance dans le
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sens de la longueur de la courroie (12) et dans le-
quel les creux (28) coopèrent avec les vides pour
procurer un caractère étirable à la courroie (12).

5. Courroie transporteuse étirable (12) selon la reven-
dication 3 ou la revendication 4, dans laquelle la plu-
ralité de câbles (56) fournit une couche sur le côté
inférieur et une couche sur le côté supérieur du vide
(34) de ladite chacune des parties d'extrémité op-
posées dans le sens de la largeur de la courroie,
respectivement.

6. Courroie transporteuse étirable (12) selon l'une
quelconque des revendications 3 à 5, dans laquelle
la pluralité de câbles (56) fournit au moins une cou-
che sur le côté inférieur d'une pluralité de vides (34)
de ladite chacune des parties d'extrémité opposées
dans le sens de la largeur de la courroie (12) et ne
fournissent aucune couche dans une partie centra-
le dans le sens de la largeur de la courroie (12) et
dans laquelle la courroie (12) comprend en outre
une pluralité de plaques rigides transversales (54)
qui s'étendent dans le sens de la largeur de la cour-
roie (12) et sont prévues à un intervalle régulier de
distance dans le sens de la largeur de la courroic
(12) de sorte que chacune des plaques rigides
transversales (54) est placée entre deux vides ad-
jacents (34) de la pluralité de vides (34), dans la-
quelle les plaques rigides transversales (34) che-
vauchent partiellement des parties d'extrémité res-
pectives des câbles dans chacune des parties d'ex-
trémité opposées dans le sens de la largeur pour
fournir la rigidité transversale de la courroie.

7. Courroie transporteuse étirable (12) selon l'une
quelconque des revendications 3 à 6, dans laquelle
une partie centrale dans le sens de la largeur de la
courroie (12) présente un caractère étirable en rai-
son d'une élasticité de caoutchouc.

8. Procédé de fabrication d'une courroie transporteu-
se étirable (12) comprenant une couche supérieure
(12-1), une couche inférieure (12-2) et une partie
intermédiaire placée entre les couches supérieure
et inférieure (12-1, 12-2), dans lequel au moins une
de la couche supérieure (12-1) et la couche infé-
rieure (12-2) est formée d'un seul tenant sur une
largeur entière de la courroie (12), dans lequel la
partie intermédiaire comprend une pluralité de vi-
des (34), caractérisé en ce que lesdits vides (34)
s'étendent dans un sens de la largeur de la courroie
(12) et sont prévus à un intervalle régulier de dis-
tance dans un sens de la longueur de la courroie
(12), et dans lequel les vides (34) procurent un ca-
ractère étirable à la courroie transporteuse (12), le
procédé comprenant les étapes consistant à :

former les couches supérieure et inférieure

(12-1, 12-2) séparément l'une de l'autre, de sor-
te que la couche supérieure (12-1) comprend,
dans une surface inférieure de celle-ci, des par-
ties supérieures respectives (34-1) des vides et
la couche inférieure (12-2) comprend, dans une
surface supérieure de celle-ci, des parties infé-
rieures respectives (34-2) des vides, et

superposer et fixer les couches supérieure et
inférieure (12-1, 12-2) l'une sur l'autre et l'une
à l'autre pour fournir la courroie transporteuse
(12) comprenant les vides (34) dans la partie
intermédiaire de celle-ci, vu dans le sens de
l'épaisseur de celle-ci.

9. Procédé de fabrication d'une courroie transporteu-
se étirable (12) comprenant une couche supérieure
(12-1), une couche inférieure (12-2) et une partie
intermédiaire placée entre les couches supérieure
et inférieure (12-1, 12-2), dans lequel au moins de
la couche supérieure et de la couche inférieure est
formée d'un seul tenant sur une largeur entière de
la courroie (12), dans lequel la partie intermédiaire
comprend une pluralité de vides (34), caractérisé
en ce que lesdits vides s'étendent dans un sens de
la largeur de la courroie (12) et dans lequel les vides
(34) procurent un caractère étirable à la courroie
(12), le procédé comprenant les étapes consistant
à :

former la courroie transporteuse (12) avec une
pluralité d'éléments formant barres (42, 44, 46,
48, 58, 60) étant intégrés dans celle-ci, et
tirer les éléments formant barres (42, 44, 46,
48, 58, 60) hors de la courroie transporteuse
(12) pour former dans la courroie les vides (34)
correspondant aux éléments formant barres
(42, 44, 46, 48, 58, 60).
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