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CONVEYOR BELT

BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention is directed to conveyor belts, and in particular,
to modular and grid style conveyor belts. The present invention is further

directed to methods for assembling such conveyor belts.
Description of Related Art

[0002] Conveyor systems are commonly used in various industrial fields for
material handling and processing purposes. For instance, conveyor systems are
used in food processing systems in which food items are placed on the support
surface of a conveyor belt and processed, while being conveyed from one
location to another. In such applications, the food items may be “cooked, baked,
frozen, washed, or subject to other processing steps while being conveyed on the
conveyor belt. Various different types of conveyor belts have been used such as
wire mesh conveyor belts. Modular belts have become especially popular in
~ food processing systems. Moreover, conveyor systems are often used in a
helical accumulator such as that disclosed in U.S. Patent No. 5,070,999 to Layne
et al. which allows storage of a large number of items in the conveyor system.

[0003] Many modular conveyor belts include a plurality of link elements,
each link element having a plurality of spaced intermeshing extensions that
intermesh with extensions of adjacent link elements. The intermeshed link
elements are hingeably interconnected together by elongated pivot rods so as to
form a continuous conveyor belt, the plurality of link elements providing the
conveying surface. The link elements are generally made of a non-metallic
material such as plastic, nylon, or other composite materials. The use of such

link elements have become popular especially in food processing applications
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because the conveyance surfaces are easy to clean, and can be treated to resist
growth of pathogens such as germs, fungus, viruses and bacteria.

[0004] Modular conveyor belts typically rely on an arrangement of modules
such that one module arranged with one pitch, is intermeshed with the ends of
two abutted modules arranged with a second pitch, in effect joining them to
prevent lateral motion of the two abutted modules with respect to each other.
This arrangement is repeated at a sufficient number of joints to create a
continuous connection between both edges of the conveyor belt, and provide the
interconnectivity that holds the opposite edges of the conveyor belt together.
The practice of overlapping modules in adjacent pitches is similar to the
technique of laying bricks in an overlapping pattern. Therefore, this
arrangement of modules is commonly referred to as a brick-laid pattern. The rod
typically does not prevent lateral movement of the links. other than by joining
together the modules. In many cases, the rod has no head or retention features,
and is merely trapped by retention features at both edges of the conveyor belt.
Examples of conveyor belts having such an arrangement are disclosed in U.S.
Patents No. 5,105,938, No. 5,156,264, No. 5,598,916 or No. 6,644,466. In some
cases two separate rods may be inserted from both sides and snap into the outer
edge extensions to prevent escape. However, even in such configuration, brick-
laid modules are still required because there is not a continuous rod connecting
the edges.

[0005]  For typical modular conveyor belts, some portion of the modules
must be integrally formed with the links to facilitate brick-laying, and therefore,
there is little or no flexibility in the selection of overlay patterns or materials
without significant investment in new link tooling. In some applications, the
links are formed separately, and are configured to mechanically join to the
modules to produce the same brick-laying ability as integrally formed links and
modules. However, a limitation of such configuration is that it produces

undesirable crevices that can harbor pathogens if used for conveying food items.
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[00006] Grid style conveyor belts typically include intermeshing U-shaped
links at both edges of the conveyor belt which are hingeably connected by pivot
rods. The pivot rods traverse the width of the conveyor belt, connecting the
links at opposite sides and forming the conveying surface. In some cases the
surface is modified with metal or plastic overlay to improve product support.
Grid style conveyor belts are typically constructed of metal links welded to
metal rods. Since the links are joined to the rods in a manner that prevenfs
lateral motion of the link with respect to the rod, brick-laid center modules are
not required to maintain the integrity of the belt. However, this type of
construction requires cutting, grinding, and welding to separate, join, or repair
the belt. In food processing facilities, cleaning and sanitation of the belt is
required following repairs of this nature.

[0007]) Various modular conveyor belts are known in which pivot rods are
inserted into intermeshed link elements, the rods being retained by a feature
provided on the link elements. For example, U.S. Patent No. 5,105,938 to Tan
noted above discloses a conveyor belt having links that are interdigited and
pivotably connected by rods, a belt link end having an aperture with an occlusion
to retain the pivot rod in place at one of two bi-stable positions. The patent to
Tan discloses a substantially round exit-entrance aperture, and a ridge or waist
resiliently formed for holding the pivot rod. However, this patent requires the
rods to be moved over the ridge by deforming the ridge which can weaken the
links. In addition, inadvertent removal of the rods can occur.

[0008] U.S. Patent No. 5,598,916 to Horton et al. noted above discloses a
modular conveyor belt similar to that disclosed above with respect to Tan,
except that the modular conveyor belt links of this reference does not include a
ridge. The aperture provided on the belt links allows installation and removal of
the rod. However, the aperture is offset relative to the rod receiving aperture of

the links thereby requiring the insertion of the pivot rods at an angle, or

10027176.1 .



WO 2007/055801 PCT/US2006/036210

alternatively, requiring the use of a bendable pivot rod, both of these
requirements being undesirable.

[0009] U.S. Patent No. 6,644,466 to Knott et al. noted above discloses a
platform top radius belt in which the modules include protrusions that extend to
support an end of the pivot rod, the protrusion fitting between a projecting
portion and a narrow hinge element. This patent discloses that the protrusion
includes a notch so as to allow the pivot rod to be inserted into the apertures of
the hinge elements. However, the belt disclosed in Knott et al. also does not
prevent unintentional removal of the rod.

[0010] U.S. Patent No. 5,156,264 to Lapeyre noted above discloses a pivot
rod retention apparatus for conveyor belts including stop members provided on a
link. The stop members are displaced during the insertion of the pivot rod, and
return to position to retain the pivot rod thereby preventing transverse movement
of the pivot rod. The stop members are disclosed as retaining a button head’
provided on the end of the rod.

[0011] ~ U.S. Patent No. 254,739 to Wallis discloses a pitch chain including a
pin with notches that include flattened surfaces. The reference discloses that in
assembling the links togéther, each link is turned at a right angle so that the pin
can be inserted. The reference further discloses that when the links are then
returned to their operating position, the transverse displacement of the inserted
pin is prevented.

[0012] The above described conveyor belts prdpose various methods for
assembling a conveyor belt, and a variety of mechanisms for properly retaining a
pivot rod. However, there still exists a need for conveyor belts that provide
improved, alternative solutions for properly retaining the pivot rods of a
conveyor belt. There also exists a need for conveyor belt construction where
brick-laid modules is not required, and do not require links to have integrally

molded, or mechanically attached module sections. Further, there also exists an
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unfulfilled need for providing of grid style conveyor belt that is more easily, and

inexpensively, repaired, joined or separated in the field.
SUMMARY OF THE INVENTION

[0013] In view of the foregoing, one aspect of the present invention is in
providing a conveyor belt that allows simple installation of pivot rods.

[0014] One advantage of the present invention is that it allows construction
of a modular conveyor belt without requiring brick-laid modules.

[0015] Another advantage of the present invention is that it provides a
conveyor belt that securely retains the pivot rods so that the pivot rods are not
unintentionally removed during operation of the conveyor belt.

[0016] Still another advantage of the present invention is that it provides a
modular conveyor belt that does not require links to have integrally molded, or
mechanically attached module sections.

[0017]  Yet another advantage of the present invention is that it provides a
grid style conveyor belt that is more easily and inexpensively repaired, joined or
separated in the field. |

[0018]  Another aspect of the present invention is a method for assembling a
conveyor belt.

[0019]  Another advantage of the present invention is that it provides a
method for securely retaining pivot rods.

[0020]  Still another advantage of the present invention is that it provides a
method of joining links to rods to prevent lateral movement of the link relative to
the rod.

[0021] In accordance with one embodiment of the present invention, a
conveyor belt is provided including a plurality of link elements, each link
element having intermeshing extensions sized to intermesh with intermeshing
extensions of an adjacent link element, the intermeshing extensions having

transverse rod openings. The conveyor belt also includes a pivot rod received in
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the transverse rod openings of the plurality of intermeshing extensions, thereby
interconnecting adjacent intermeshed link elements together. The pivot rod
includes a button head at one end, the button head having a major dimension that
is Jarger than a minor dimension. The conveyor belt further includes a first edge
extension having an outer opening with a first dimension that is smaller than the
major dimension of the button head, but larger than the minor dimension of the
button head so that the button head of the pivot rod passes through the outer
opening when the minor dimension of the button head is substantially aligned
with the first dimension of the outer opening. The pivot rod is retained in the
first edge extension by rotating the button head in the first edge extension so that
the minor dimension of the button head is misaligned with the first dimension of
the outer opening.

[0022] In accordance with one embodiment, the outer opening is positioned
on the first edge extension so that the first dimension is substantially
perpendicular to the conveyor belt when the conveyor belt is in an operating
configuration. In this regard, the outer opening may be implemented as a slot
open toward a leading direction of the conveyor belt.

[0023] In accordance with one embodiment of the present invention, the
conveyor belt further includes a second edge extension including at least one
lock mechanism that engages the pivot rod. In this regard, the pivot rod includes
a retention feature that is engaged by the lock mechanism that resists rotation of
the pivot rod in one embodiment. In one implementation, the retention feature
~ includes at least one groove. In one example embodiment, the groove includes
a pair of flattened surfaces diametrically opposed to one another on the pivot
rod. In another embodiment of the present invention, the retention feature is a
groove encircling the circumference of the pivot rod.

[0024] A pair of opposing lock mechanisms are provided in the second edge
extension, the lock mechanisms being resiliently spread apart to engage the

flattened surfaces of the pivot rod. The lock mechanism allows the pivot rod to
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slide fore and aft in a direction of conveyor operation. In this regard, the lock
mechanism may be implemented as a resilient cantilevered member extending in
the second edge extension, the lock mechanism being deflected to engage the
pivot rod.

[0025]  The pivot rod preferably has a length so that the lock mechanism
engages the groove of the pivot rod when the button head is received in the first
edge extension. The major dimension of the bﬁtton head on the pivot rod is
preferably substantially perpendicular to the flattened surface. Moreover, the
transverse rod openings are preferably slotted openings to allow the plurality of
link elements of the conveyor belt fo be nested together.

[0026] In accordance with various embodiments, the button head may be of
any appropriate shape so that the major dimension is larger than the minor
dimension. In another embodiment, the pivot rod is provided with a button head
of any practical size and shape, including but not limited to a circular shape.
The conveyor belt is implemented with a first edge extension with an opening
sized to allow the button head to pass through the opening. The opening is
further positioned to align with the rod openings of two intermeshed link
elements when one link element is rotated into a non-operating position. The
pivot rod is passed through the opening in the outer edge extension when the
links are rotated to a non-operating position. The rod is retained by rotating the
links into a normal operating position so that the outer opening is no longer
aligned with the button head.

[0027] In another embodiment of the present invention, the pivot rod is
provided with at least one flat surface along at least the portion of the length of
the rod that engages the rod openings of at least one link element. The rod
openings are correspondingly sized to prevent rotation of a rod engaged in the
rod openings. In yet another embodiment, the pivot rod is provided with a

button head and a retention feature at both ends, with the button head sized to
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allow it to pass through the rod openings of the link elements in at least one
orientation.

[0028] In accordance with another aspect of the present invention, a method
of assembling a conveyor belt is provided including providing a plurality of link
elements, each link element having intermeshing extensions with transverse rod
openings, and intermeshing the intermeshing extensions of adjacent link
elements together. The method includes providing a pivot rod with a button
head at one end, the button head having a major dimension and a minor
dimension. The method also includes providing a first edge extension having an
outer opening with a first dimension that is smaller than the major dimension of
the button head but larger than the minor dimension of the button head. The
method further includes substantially aligning the minor dimension of the button
head with the first dimension of the outer opening, inserting the pivot rod in the
transverse rod openings of the intermeshing extensions, and passing the button
head of the pivot rod through the outer opening so that the button head is
received in the first edge extension. Moreover, the method also includes rotating
the orientation of the pivot rod relative to the first edge extension so that the
minor dimension of the button head is misaligned with the first dimension of the
outer opening.

[0029] In accordance with another embodiment, the method further includes
resisting further rotation of the pivot rod upon misalignment of the button head
relative to the outer opening. Resisting further rotation of the pivot rod may be
attained by engaging the pivot rod. In this regard, the method may further
include providing a second edge extension with at least one lock mechanism that
engages the pivot rod to resist further rotation thereof. In addition, the pivot rod
may be provided with a retention feature that is engaged by the lock mechanism.
The lock mechanism may be implemented to allow the pivot rod to slide fore
and aft while engaging the retention feature to resist further rotation of the pivot

rod.
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[0030] In accordance with still another embodiment of the present method,
the pivot rod may be implemented with a length dimension so that the lock
mechanism engages the retention feature of the pivot rod when the button head
is received in the first edge extension. In one implementation, the retention
feature includes a groove with a flattened surface, the major axis of the button -
head on the pivot rod being oriented substantially perpendicular to the flattened
surface. Moreover, in still another embodiment, the lock mechanism may be
implemented as a resilient cantilevered member extending in the second edge
extension, the lock mechanism deflecting to engage the pivot rod.

[0031] These and other features of the present invention will become more
apparent from the following detailed description of the preferred embodiments
of the present invention when viewed in conjunction with the accompanying

drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0032]  Figure 1 is a topographical view of a small segment of a conveyor
belt in accordance with one example embodiment of the present invention.
[0033]  Figure 2 is an enlarged perspective view of a link element having a
first edge extension in accordance with one example implementation of the
present invention.

[0034]  Figure 3 is a cross-sectional view of the link element shown in
Figure 2.

[0035]  Figure 4 is an end view of the link element having the first edge
extension.

[0036]  Figure 5 is a perspective view of a link element having a second edge
extension in accordance with one example implementation of the present
invention.

[0037]  Figure 6 is a cross-sectional view of the link element of Figure 5.

10027176.1
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[0038]  Figure 7 is a perspective view of a pivot rod in accordance with one
example implementation.

[0039] Figure 8 is an enlarged top view of the pivot rod shown in Figure 7.

- [0040]  Figure 9 is an enlarged side profile view of the pivot rod shown in
Figure 7.

[0041] Figure 10 is a partial cross-sectional view of the conveyor belt of
Figure 1, showing the retention of the pivof rod by the first and second edge
extensions.

[0042] Figure 11 is a perspective view of the button head retained in the first
edge extension in accordance with one example implementation.

[0043] Figure 12 is a front view of the button head retained in the first edge
extension as shown in Figure 11.

[0044] Figure 13 is a perspective view of the retention feature being engaged
by the lock mechanisms of the second edge extension in accordance with one
implementation.

[0045] Figure 14 shows the aligned orientation and insertion of the button
head relative to the outer opening of the first edge extension.

[0046] Figure 15 shows further insertion of the pivot rod of Figure 14 so that
the button head is received in the first edge extension.

[0047] Figure 16 is a partial sectional view of the pivot rod that is inserted
into the second edge extension whereby the lock mechanisms are expanded to
receive the pivot rod therebetween.

[0048]  Figure 17 is a partial sectional view of the pivot rod rotated in the
first edge extension so that the button head is misaligned relative to the outer
opening of the first edge extension.

[0049] Figure 18 is an enlarged perspective view of the button head received
in the first edge extension and oriented to be misaligned relative to the outer

opening.
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[0050] Figure 19 is a partial sectional perspective view of the second edge
extension with the lock mechanisms engaging the grooves of the retention
feature provided on the pivot rod.

[0051] Figure 20 is a partial sectional frontal view of the second edge
extension shown in Figure 19. |

[0052]  Figure 21 is a perspective view of a button head having a tool feature
in accordance with one example implementation.

[0053] Figure 22 is a perspective view of a button head having a tool feature
in accordance with another example implementation.

[0054)  Figure 23 is a perspective view of a pivot rod in accordance with still
another implementation. '

[0055] Figure 24 shows the insertion and retention of the pivot rod of Figure
23 in a second edge extension.

[0056] Figure 25 is a perspective view of a button head in accordance with
another embodiment which is received in the first edge extension and oriented to
be misaligned relative to the outer opening.

[0057] Figure 26 is a perspective view of a button head in accordance with
still another embodiment which is received in the first edge extension and
oriented to be misaligned relative to the outer opening.

[0058]  Figure 27 is a perspective view of a button head in accordance with
yet another embodiment which is received in the first edge extension and
oriented to be misaligned relative to the outer opening.

[0059] Figure 28 is a perspective view of a pair of link elements that are
being intermeshed together in accordance with another example implementation
of the present invention.

[0060] Figure 29 is a perspective view of the pair of link elements of Figure
28 intermeshed together.

10027176.1
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[0061]  Figure 30 is a topographical view of pivot rods in accordance with
another embodiment of the present invention that are used to interconnect link
elements together.

[0062] Figure 31 is a partial sectional view of the pivot rods of Figure 30
which is retained by second edge extensions.

[0063]  Figure 32 is a back perspective view of the pivot rods of Figure 30.
[0064]  Figure 33 is a partial sectional view of a pivot rod in accordance with
yet another embodiment of the present invention that is received in a second
edge extension.

[0065]  Figure 34 is a frontal view of the pivot rod of Figure 33.

[0066]  Figure 35 is a partial sectional view of the pivot rod of Figure 33 that

is received in a first edge extension.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0067] Figure 1 shows a topographical view of a small segment of conveyor
belt 10 in accordance with one example embodiment of the present invention.
As will be explained in detail below, the pivot rods of the conveyor belt 10 can
be ecasily installed and retained so that the pivot rods are not unintentionally
removed during operation of the conveyor belt 10. In addition, the conveyor belt
10 provides a uniquely construction where brick-laid modules is not required,
and also does not require links to have integrally molded, or mechanically
attached module sections. Moreover, the present invention further allows
providing of grid style conveyor belt that is more easily, and inexpensively,
repaired, joined or separated in the field.

[0068] These advantages are attained by providing an enlarged feature at one
end of the pivot rod of the conveyor belt, and a specifically sized opening at an
edge extension, that allows the enlarged feature to be received within the edge
extension in one orientation, while preventing its removal in another orientation.

As explained in the various examples discussed below, the enlarged feature may

10027176.1
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be a button head of various shapes and configuration, which are received in an
opening of an edge extension, and then, rotated therein so that the button head is
no longer aligned with the opening and cannot be removed therethough in the
rotated orientation.

[0069] It should initially be noted that Figure 1 merely shows a small
segment of the conveyor belt 10, and does not illustrate the overlay elements that
are typically provided over the pivot rods between the link elements shown.
Such overlay elements are commonly implemented as a separate piece in
modular conveyor belts. Alternatively, such overlay elements may also be
implemented as a continuing portion of the link elements shown. Overlay
elements do not form a part of the present invention, and thus, is not illustrated
or described herein for clarity purposes.

[0070] As shown in Figure 1, the conveyor belt 10 is provided with a
plurality of link elements 12 and 13, each link element having intermeshing
extensions 14 that are size to intermesh with intermeshing extension 14 of an
adjacent link element. The intermeshing extensions 14 have transverse rod
openings that are sized to receive a plurality of pivot rods 16. Thus, the pivot
rods 16 interconnect the adjacent intermeshed link elements 12 and 13 together.
In this manner, a continuous conveyor belt 10 is provided that may be used to
convey objects from one location to another. As will evident from the
- discussion below, the link elements 12 and 13, and the pivot rods 16 are
provided with features that facilitate installation and retention of the pivot rods
16 so as to prevent unintentional removal of the pivot rods during the operation
of the conveyor belt 10. Such unintentional removal of the pivot rods can cause
the conveyor bélt to fail.

[0071] | As shown in Figure 1, the conveyor belt 10 in accordance with the
illustrated embodiment of the present invention includes link elements 12 having |
first edge extensions 20, and link elements 13 having second edge extensions 30.

The first edge extensions 20 and the second edge extensions 30 are implemented

10027176.1
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on the corresponding link elements so that they are positioned at the outermost
edge of the conveyor belt 10 in the illustrated embodiment. However, it should
be noted that the present invention is not limited thereto, and in other
embodiments, the first and second edge extensions may be positioned inboard of
the outermost edge of the conveyor belt.

[0072] Figure 2 shows a link element 12 having the first edge extension 20 in
accordance with one embodiment of the present invention. The first edge
extension 20 includes an outer opening 22 formed between the edge walls 23 of
the first edge extension 20. The outer opening 22 is sized to receive, and retain,
the pivot rod 16. In this regard, Figure 3 is a cross-sectional view of the link
element 12 with the first edge extension 20. As shown, transverse openings 26
are provided in the intermeshing extensions 14 of the link element 12 sized to
receive the pivot rod 16 to thereby allow interconnecting of adjacent link
elements together. The transverse openings 26 of the illustrated embodiment are
implemented as slots so as to allow nesting of the plurality of link elements 12
together. This allows the conveyor belt 10 to negotiate turns, and/or be
implemented 1n a spiral storage conveyor.

[0073] Figure 4 is an end view of the link element 12 having the first edge
extension 20, which clearly illustrates the outer opening 22, and the pivot rod 16
being retained in the first edge extension 20. As can be seen, the outer opening
22 has a first dimension D1. The outer opening 22 is implemented in the
illustrated embodiment as a slot or a groove that is open in the leading direction
of the conveyor belt 10. The outer opening 22 of the first edge extension 20 is
positioned in the present embodiment so that the first dimension D1 is
substantially perpendicular to the conveyor belt 10 when the conveyor belt 10 is
in an operating configuration. Of course, in other embodiments, the opening
need not be implemented as a slot, but may be just an opening extending through

the edge wall of the first edge extension.
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[0074] Figure 5 shows a link element 13 having a second edge extension 30
in accordance with one example embodiment of the present invention. As
shown, the second edge extension 30 includes lock mechanisms 32 and 34 that
are oriented parallel to one anther in the second edge extension 30. The lock
mechanisms 32 and 34 are dimensioned to engage the pivot rod 16 .in the manner
further described in detail below. Of course, the lock mechanisms 32 and 34
may be oriented in any appropriate manner, and not necessarily parallel to one
another. However, parallel orientation allows the pivot rod to slid between the
lock mechanisms, for example, to allow the conveyor belt to negotiate a turn. In
addition, whereas the embodiments disclosed herein are provided with two lock
mechanisms, other embodiments may be implemented with only one lock
mechanism, or even more than two lock mechanisms. \

[0075] Figure 6 is a cross-sectional view of the link element 13 of Figure 5
having the second edge extension 30. As shown, the link element 13 is provided
. with transverse openings 26 that are sized to receive the pivot rod 16 therein. As
most clearly shown in Figure 6, the lock mechanism 34 (and lock mechanism
32) are implemented in the present embodiment as resilient cantilevered
members extending within the second edge extension 30. In this regard, the
second edge extension 30 maybe formed from various types of steel, such as
spﬂﬁg steel, a formable plastic or other resilient material so that the lock
mechanisms can be deflected when engaging the pivot rod 16. It should be
noted that whereas in the illustrated embodiment, the second edge extension 30
is provided with two lock mechanisms 32 and 34, the present invention is not
limited thereto. In other embodiments, a different number of lock mechanisms
meiy be provided, for example, a single lock mechanism.

[0076]  Figure 7 shows a perspective view of the pivot rod 16 in accordance
with one example implementation thereof. The pivot rod 16 includes an
elongated shank 38, a button head 40 at one end of the elongated shank 38, and a
retention feature 44 at the other end of the elongated shank 38. As clearly shown

10027176.1
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in the top and side views of Figures 8 and 9, respectively, the illustrated
embodiment of the button head 40 has a major dimension Dy and a minor
dimension D,;, as measured perpendicular to the outer peripheral surface of the
elongated shank 38. The major dimension D, is larger than the minor
dimension Dy, and in the illustrated embodiment, the D,,;, being the same as
the outer peripheral surface of the elongated shank 38. The outer opening 22 of
the first edge extension 20 of link element 12 and the button head 40 of the pivot
rod 16 are dimensibned in conjunction with one another so that the major
dimension Dy,,; of the button head 40 is larger than the first dimension D1 of the
outer opening 22, but the minor dimension D,;, of the button head 40 is smaller
than the first dimension D1 of the outer opening 22. It should also be
appreciated from the discussions below that the geometric shape of the button
head 40 can be varied, and the button head 40 may have any appropriate shape
which allows it to function in the manner described herein below. For example,
the button head may be implemented with a square oi‘ rectangular shape, or be
implemented with an eccentric feature shaped in a manner similar to a cam lobe.
[0077] The retention feature 44 of the pivot rod 16 is implemented in the
present embodiment to be engaged by the lock mechanisms 32 and 34 of the
second edge extension 30 as described above, so as to resist lateral movement of
the pivot rod 16, and also optionally, to resist rotation of the pivot rod 16. In the
illustrated implementation of the pivot rod 16, the retention feature 44 includes
grooves 46 (only one being shown in Figures 7 and 9). The grooves 46 and 47
of the pivot rod 16 are most clearly shown in the top view of Figure 8. In this
regard, the grooves 46 and 47 of the illustrated embodiment are implemented
with flattened surfaces 48 and 49 that are diametrically opposed to one another
on the pivot rod 16 that function to resist rotation of the pivot rod 16 when
engaged by the lock mechanisms 32 and 34 of the second edge extension 30. Of

course, in other embodiments, the groove may be any number of such flattened
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surfaces, or may even be an annular grove that circumscribes the peripheral
surface of the pivot rod 16.

[0078] Furthermore, the pivot rod 16 of the illustrated embodiment is also
provided with a chamfer 50 as most clearly shown in Figures 8§ and 9. The
chamfer 50 facilitates installation of the pivot rod 16 into the second edge
extension 13. In particular, the chamfer 50 facilitates the deflection of the lock
mechanisms 32 and 34, i.e. spreading the lock mechanisms 32 and 34 apart, so
that the pivot rod 16 can be received therebetween as described in further detail
below.

[0079] Figure 10 shows a partial cross-sectional view of the link elements 12
and 13, with the pivot rod 16 being retained therebetween. The button head 40
of the pivot ‘rod 16 is sized to pass through the outer opening 22 of the first edge
extension 20 when in a certain orientation, and be received in the first edge
extension 20 in the manner shown upon rotation. In particular, in order for the
button head 40 of the pivot rod 16 to be inserted into the first edge extension 20,
the button head 40 is first oriented so that the minor dimension D;, of the button
head 40 is substantially aligned with the first dimension D1 of the outer opening
22. The pivot rod 16 is then inserted through the outer opening 22, and retained
in the first edge extension 20 by rotating the button head 40 (i.e. the pivot rod
16) in the first edge extension 20. The button head 40 is sufficiently rotated so
that the minor dimension Dy, of the button head 40 is misaligned with the first
dimension D1 of the outer opening 22. Correspondingly, the button head 40 of
the pivot rod 16 can no longer pass through the opening 22 unless, of course, it is
reoriented.

[0080] As also shown in Figure 10, the pivot rod 16 has a length so that the
lock mechanisms 32 and 34 engage the retention feature 44 of the pivot rod 16
when the button head 40 is received in the first edge extension 20. As shown in
Figure 7, the major dimension D,y,; of the button head 40 on the pivot rod 16 is
substantially perpendicular to the flatten surfaces 48 and 49 of the retention
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feature 44. Correspondingly, upon rotation of the button head 40 into the
retained configuration shown in Figure 10, the lock mechanisms 32 and 34
engage the flatten surfaces 48 and 49 of the grooves 46 and 47, respectively.
[0081] In the above regard, Figures 11 and 12 are perspective and front
views of the button head 40 received and retained in the first edge extension 20.
As can be clearly seen in these figures, upon rotation of the pivot rod 16 after
insertion thereof into the first edge extension 20, the button head 40 is oriented
so as to be retained byhthe edge walls 23 of the first edge extension 20, the
button head 40 being too large in the illustrated orientation to fit through the
outer opening 22, thus, maintaining the installed position of the pivot rod 16.
[0082] The lock mechanisms 32 and 34 of the present embodiment engage
the grooves 46 and 47 of the pivot rod 16 to also resist transverse movement of
the pivot rod 16. In addition, the engagement of the lock mechanisms 32 and 34
further resist the rotation of the pivot rod 16 so that the‘ orientation of the button
head 40 as shown in Figures 10 to 12 is maintained. Figure 13 shows the
engagement of the lock mechanisms 32 and 34 of the second edge extension 30
with the groove 46 (and 47 not shown) té thereby prevent further rotation of the
pivot rod 16 relative to the link element 13. Thus, the engagement between the
lock mechanisms 32 and 34, and the retention feature 44 prevents rotation of the
button head 40 into an orientation where the minor dimension D, of the button
head 40 is aligned with the first dimension D1 of the outer opening 22.
Correspondingly, the likelihood of unintentional removal of the pivot rod 16
during operation of the conveyor belt 10 is greatly reduced. However, the
grooves 46 and 47 do allow fore and aft movement of the pivot rod relative to
the second edge extension 30 thereby allowing collapsing of the conveyor belt
10 in the present embodiment.

[0083] It should also be evident to one of ordinary skill in the art that another
aspect of the present invention is a method of assembling a conveyor belt.

Referring to Figure 14, the method includes inserting the pivot rod 16 into the
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outer opening 22 of the first edge extension 20, thereby interlinking the
intermeshed extensions of adjacent link elements. The button head 40 of the
pivot rod 16 is oriented as shown in Figure 14 such that the minor dimension
Dy, is substantially aligned with the first dimension D1 of the outer opening 22,
and the button head 40 can be passed through the outer opening 22 and be
received in the first extension 20 as shown in Figure 15.

[0084] The pivot rod 16 is implemented to have a length dimension such that
when the pivot rod 16 is inserted to the position shown in Figure 15 with the
button head 40 received in the first edge extension 20, the 'opposite end of the
pivot rod 16 is inserted into the second edge extension 30 of link element 13 as
shown in Figure 16 that illustrates a partial cut away view of the second edge
extension 30 for clarity. The chamfer 50 provided on the tip of the pivot rod 16
facilitates spreading or deflection of the lock mechanism 34 (as well as lock
mechanism 32, not shown) so that the end of the pivot rod 16 is received
between the lock mechanisms in the manner shown in Figure 16.

[0085] The pivot rod 16 is then rotated as shown in Figure 17 so that the
minor dimension Dg;, of the button head 40 is not aligned with the first
dimension D1 of the outer opening 22. Thus, the button head 40 of the pivot rod
16 cannot fit through the outer opening 22 due to the dimensional differences of
the button head 40 in the shown orientation, and the outer opening 22. This
retention of the button head 40 in the first edge extension 20 is most clearly
shown in the enlarge end view of Figure 18.

[0086] Furthermore, the rotation of the pivot rod 16 so that the button head
40 is in the orientation shown in Figures 17 and 18, causes the lock mechanisms
32 and 34 to engage the grooves 46 and 47 of the pivot rod 16 in the manner
shown in Figures 19 and 20, both figures showing partial cut away views for
clarity purposes. The lock mechanisms 32 and 34 deflect back to their
substantial undeflected position, or thereabouts, to engage the grooves 46 and 47

of the pivot rod 16, respectively. In addition, because the grooves 46 and 47 are
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implemented with flatten surfaces 48 and 49, they resist further rotation of the
pivot rod 16, thereby maintaining the orientation of the button head 40 in the
manner shown in Figures 17 and 18. This ensures that the pivot rod 16 is
properly retained so that unintentional removal of the pivot rod 16 during
operation of the conveyor belt 10 can be avoided. Further, as previously noted,
it should be evident that a different number of lock mechanisms may be
provided to engage the retention feature of the pivot rod 16.

[0087] Thus, the method includes orienting the button head to a particular
position relative to the outer opening, inserting the pivot rod in the transverse rod
openings, and passing the button head of the pivot rod through the outer opening
so that the button head is received in the first edge extension. In addition, the
method includes rotating the orientation of the pivot rod relative to the first edge
extension such that the button head no longer fits through the outer opening.
Moreover, the method also includes resisting further rotation of the pivot rod, for
example, by engaging the pivot rod with a lock mechanism.

[0088]  As can be also appreciated by examining Figures 19 and 20, the
above-described lock mechanisms 32 and 34 that engage the retaining feature 44
allows the pivot rod 16 to slide fore and aft between the lock mechanisms 32 and
34 in the second edge extension 30 while still being engaged to resist further
rotation of the pivot rod 16. This is especially advantageous and allows the
pivot rod 16 to move fore and aft in the slotted transverse openings 26 to
facilitate collapse/nesting of the link elements relative to one another so that the
conveyor belt 10 can negotiate turns, or be implemented in a spiral storage
Conveyor.

[0089]  To facilitate the rotation of the pivot rod 16 when the button head 40
is received in the first edge extension 20, the button head 40 may be provided
with a tool engagement feature. In this regard, Figure 21 shows a pivot rod 60 in
accordance with another embodiment that includes button head 62 having a slot

64 sized to receive a flat tipped screwdriver. The pivot rod 60 can be rotated by
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engaging the tip of the screwdriver into the slot 64, and rotating the pivot rod 60
until the retention feature is engaged by the lock mechanism to resist further
rotation of the pivot rod 60 and prevent unintentional removal of the pivot
rod 60.

[0090] Figure 22 shows yet another embodiment of a pivot rod 70 that
includes a button head 72 with an allen head receiver 74 sized to receive a
correspondingly sized allen wrench for rotating the pivot rod 70 to the
orientation desired, for example, to rotate the pivot rod 70 until a lock
mechanism engages a retention feature.

[0091] - Figure 23 shows a pivot rod 80 in accordance with yet another
embodiment of the present invention. In this embodiment, the pivot rod 80
includes an elongated shank 82 with a button head 84 that may be implemented
in the manner previously described above relative to the embodiment shown in
Figure 7. In addition, the pivot rod 80 is further provided with a retention
feature 86 that is engaged by the lock mechanism of a corresponding second
edge extension such as that shown in Figure 5. In the illustrated embodiment,
the retention feature 86 is implemented as an annular channel that circumscribes
the circumference of the pivot rod 80. Thus, a flat surface is not provided, and
the lock mechanisms that engage the retention feature 86 do not resist rotation of
the pivot rod. Of course, the lock mechanisms that engage the retention feature
86 still act to resist transverse movement of the pivot rod 80 so that unintentional
removal of the pivot rod 80 is less likely.

[0092] | Figure 24 is a partial sectional view of link element 90 having a
second edge extension 94 in which the pivot rod 80 as shown in Figure 23 is
received. As can be seen, the retention feature 86 is engaged by the lock
mechanism 96 so as to resist transverse movement of the pivot rod 80. The
illustrated embodiment also allows the pivot rod 80 to slide fore and aft in the
direction of conveyor operation, while being engaged by the lock mechanism 96

(only one being shown for clarity).
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[0093]  As previously noted, the geometric shape of the button head can be
implemented differently than that shown, for example, in Figures 7 to 9. In this
regard, the button head may have any appropriate shape which allows it to
function in the manner previously described where the button head has a major
dimension and a minor dimension so that the button head is aligned with outer
opening of the first edge extension, inserted through the outer opening, and
rotated so as to misalign the minor dimension so that the button head is retained
in the first edge extension. In this regard, Figures 25 to 27 discussed in further
detail below illustrate various different embodiments of the button head which
may be utilized in a conveyor belt in accordance with the present invention. It
should be noted that these various embodiments function in substantially the
same manner as that described above relative to Figures 14 to 18. |
[0094] Figure 25 is a perspective view of a button head 110 of the pivot rod
16 in accordance with another embodiment which is received in the first edge
extension 20, only a partial sectional view of the first edge extension 20 being
shown. As can be seen, in the illustrated embodiment, the button head 110 is
implemented with a rectangular shape. Moreover, in the illustrated embodiment,
the button head 110 is eccentrically positioned relative to the elongated shank 38
of the pivot rod 16 so that one end of the rectangular button head 110 is attached
to the end of the elongated shank 38. Thus, the Dy, of the button head 110 is
the width of the button head, while the Dy, is the length of the button head.
[0095] In use, the button head 110 is initially positioned so that Dy, of the
button head 110 is aligned with the opening 22 so that it can be passed
therethrough. The button head 110 is then rotated or oriented so that the button
head 110 is no longer aligned with the opening 22, and is retained in the first
edge extension by the edge walls 23 as clearly shown in Figure 25. Of course, a
retention feature that may be provided on the pivot rod which is engaged by the

lock mechanism in the second edge extension may be implemented in the same,
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or similar, manner as described previously. Thus, discussion thereof is omitted
to avoid repetition.

[0096]  Figure 26 is a perspective view of a button head 120 in accordance
with still another embodiment which is received in the first edge extension 20.
As can be seen, in the illustratéd embodiment, the button head 120 is
implemented to have a square shape. In the present embodiment, the Dy, of the
button head 120 is the width of the button head between the flat sides thereof,
while the D,,., is the diagonal length of the button head between the corners
thereof. In use, the button head 120 is initially positioned so that the sides of the
button head 120 are aligned with the opening 22 so that it can be passed
therethrough. The button head 120 is then rotated or oriented so that the sides of
the button head 120 are no longer aligned with the opening 22, as clearly shown
in Figure 26, so that the button head 120 is retained by the corners of the button
head 120. ,

[0097] Figure 27 is a perspective view of a button head 130 in accordance
with yet another embodiment which is received in the first edge.extension 20.
As can be seen, in the illustrated embodiment, the button head 130 is
implemented with a circular shape that is eccentrically positioned relative to the
elongated shank of the pivot rod 16 so that one end of the circular button head
130 is attached to the end of the elongated shank. In the present embodiment,
even though the button head 130 does not include maximum and minimum
dimensions, the button head 130 can be used in the manner described above to
retain the pivot rod 16 because of the eccentric positioning of the button head
130 relative to the elongated shank. In particular, in use, the button head 130 is
initially positioned so that the eccentrically positioned circular button head 130
is oriented to pass through the opening 22. The button head 130 is then rotated
or oriented so that the cam lobe-like portion of the button head that extends
beyond the surface of the elongated shank is no longer aligned with the opening

22. Correspondingly, when in this misaligned position, the cam lobe-like
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portion of the button head 130 retains the pivot rod 16 in the manner clearly
shown in Figure 27.

[0098]  Figure 28 is a perspective view of a pair of link elements 12 that are
in the process of being intermeshed together in accordance with another example
implementation of the present invention. In the present embodiment, the first
edge extensions 20 are provided with openings 22 that are sized to allow the
elongated shank of the pivot rod to be inserted, and to allow the button head 134
to pass therethrough so that it can be received in the first edge extensions 20. As
can be seen, the button head 134 is circular, and in the present embodiment, is
coaxial with the elongated shank of the pivot rod. Thus, the button head 134
does not have a major dimension or a minor dimension in the manner described
in the previous embodiments.

[0099] Instead, the retention of the pivot rod is attained by providing an
extension 138 on the trailing end of the first edge extension 20 that engages
support surface 136 of the first edge extension 20 of an adjacent link element in
the manner shown in Figure 29. Because the extension 138 contacts the support
surface 136, the adjacent link elements 12 are pushed away from each other until
reaching the apex of the extensions 138 when the adjacent link elemeﬁts are
rotated to be coplanar in the operating position as shown in Figure 29. Thus, the
link elements are in an extended configuration when rotated to be coplanar.
Correspondingly, the pivot rods move within the slotted openings of the link
elements and the button head 134 of the pivot rods become misaligned with
respect to the opening 22, thereby preventing the button head 134, and the pivot
rod, from unintentionally being removed. Of course, it should be noted that
whereas in the present embodiment, an extension 138 is utilized to place the link
elements in the extended configuration, any appropriate feature or mechanism
may be used to attain this result and to prevent nesting of the adjacent link

elements.
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[0100] As can also be appreciated, the insertion and the removal of the
button head 134, and correspondingly, the pivot rod, can only be attained by
pivoting the link element in the manner shown in Figure 28 so that the button
head 134 can be realigned with the opening of the first edge extension 20. A
significant advantage of the present embodiment is that the button head may be
completely symmetrical and coaxial with the elongated shank of the pivot rod,
thereby minimizing manufacturing costs. However, a disadvantage of the
discussed embodiment of Figures 28 and 29 is that the extension 138 prevents,
or substantially limits, nesting or collapsing of the conveyor belt at the edge in
which such a feature is provided.

[0101] Figures 30 to 32 show various views of pivot rods 142 in accordance
with another embodiment of the present invention that are used to interconnect
link elements 13 together. The pivot rods 142 of the illustrated embodiment are
each provided with a groove at an end opposite the button head in a similar
manner to that shown in the pivot rod of Figure 23. The pivot rods 142 may be
engaged by lock mechanisms 32 and 34 that are provided in the second edge
extensions 30 in the manner previously described, as most clearly shown in the
partial sectional view of Figure 31.

[0102] However, in the present embodiment, each pivot rod 142 is also
~ provided with an extended flat 144 toward the end thereof, the extended flat 144
~ being preferably positioned to be perpendicular to the major dimension of the |
~ button head. The extended flat 144 is thus, implemented so that the pivot rod
142 has a substantially “D” shaped cross-section. Of course, in other
embodiments, the pivot rod 142 may be implemented to have any practical, non-
circular cross sectional shape, for example, square, rectangular, oval, etc. In the
present embodiment, the extended flat 144 is also implemented so that the cross-
sectional height of the pivot rod 142 across the extended flat 144 correspond to
the height dimension of the slotted opening 150 of the link element 13, as most
clearly shown in Figure 32. Thus, because of this closely corresponding

dimensions of the slotted opening 150 and the pivot rod 142 along the extended
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flat 144, the pivot rod 142 is rotationally interlocked with the link element 13 so
that they can only rotate together.

[0103] In use, the button head (not shown) provided on the opposite end of
the pivot rod 142, is oriented to allow insertion thereof into the elongated recess
of the first edge extension (not shown), and the pivot rod is inserted through the
first edge extension in the manner described above relative to 'the‘ previously
discussed embodiments. Because of the orientation of the extended flat 144
relative to the button head of the pivot rod, the link element 13 with the second
edge extension 30 must be oriented perpendicular to the orientation of the first
edge extension. In such orthogonal orientation, the pivot rod 142 can be inserted
further so that the button head is received through the opening of the first edge
extension, and the opposing end of the pivot rod with the extended flat 144 can
be received in the slotted opening 150 of the link element 13 until the groove of
the pivot rod 142 is engaged by lock mechanisms 32 and 34 of the second edge
extension 30.

[0104] When the link element 13 is then pivoted to be coplanar with the
other link elements of the conveyor belt, the pivot rod 142 is also rotated since it
is rotationally interlocked to the link element 13 by the virtue of the dimensions
of the extended flats 144 and the slotted opéning 150 as described above. This
rotation of the pivot rod 142 also correspondingly rotates the button head that is |
provided on the opposite end of the pivot rod 142 so that it is no longer aligned
with the opening, thereby retaining the first edge extension and the pivot rod so
as to prevent unintentional removal thereof.

[0105] Figures 33 to 35 show various views of a pivot rod 160 in accordance
with yet another embodiment of the present invention. Figures 33 and 34 shows
the pivot rod 160 received in a second edge extension 30 of link element 13, a
partial cross section being shown for clarity. Figure 35 shows the opposite end
of the pivot rod 160 that is received in a first edge extension 20 of the link

element 12, a partial cross section also being shown for clarity purposes. As
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described in detail below, the pivot rod 160 of the present embodiment is
provided with both, a button head 164, and grooves 166 and 167, at both ends
thereof.

[0106] In particular, as shown in Figures 33 and 34, the grooves 166 and 167
of one end of the pivot rod 160 are engaged by lock mechanisms 32 and 34,
respectively, which are provided in the second edge extension 30 in the manner
previously described. The button head 164, which is elliptical in shape in the
present embodiment, is sized to fit through the slotted openings of the link
elements used in the conveyor belt. In this regard, as clearly shown in Figure 35
which shows a partial sectional view of the first edge extension 20 of link
element 12, the first edge extension 20 is implemented with an opening 22 to
allow insertion of the pivot rod 160. In addition, because the button head 164 is
provided on both ends of the pivot rod 160, the slotted opening 170 of the link
clements used in the conveyor belt is sized to allow the button head 164 to pass
therethrough in one orientation. |

[0107] = Thus, in use, the pivot rod 160 is oriented so that the button head 164
can be inserted through the opening 22 of the first edge extension 20, through
the slotted openings of the link elements used in the conveyor belt, and through
the lock mechanisms 32 and 34 provided on the second edge extension 30 of the
link element 13. The pivot rod 160 is then rotated so that the lock mechanisms
32 and 34 engage the grooves 166 and 167, respectively in the manner
previously described. Upon such rotation, the button head 164 on the opposite
end of the pivot rod 160, which is received in the opening 22 of the first edge
extension 20, is misaligned with the opening 22, so that unintentional removal of
the pivot rod 160 is avoided. Providing a pivot rod 160 with both, a button head
164, and grooves 166 and 167, at both ends thereof, allows both ends of the
pivot rods to be manufactured identically. In addition, this embodiment also

facilitates installation in that either end of the pivot rod 160 can be installed first.
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[0108] While various embodiments in accordance with the present invention
have been shown and described, it is understood: that the invention is not limited
thereto. The present invention may be changed, modified and further applied by
those skilled in the art. Therefore, this invention is not limited to the detail
shown and described previously, but also includes all such changes and

modifications.
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I/We claim:

1. A conveyor belt comprising:

a plurality of link elements, each link element having intermeshing
extensions sized to intermesh with intermeshing extensions of an adjacent link
element, said intermeshing extensions having transverse rod openings;

a pivot rod received in said transverse rod openings of said plurality of
intermeshing extensions thereby interconnecting adjacent intermeshed link
elements together, said pivot rod including a button head at one end, said button
head having a major dimension and a minor dimension, said major dimension
being larger than said minor dimension; and

a first edge extension having an outer opening with a first dimension that
is smaller than said major dimension of said button head but larger than said
minor dimension of said button head so that said button head of said pivot rod
passes through said outer opening when said minor dimension of said buttoﬁ
head is substantially aligned with said first dimension of said outer opening;

wherein said pivot rod is retained by rotating said button head received in
said first edge extension so that said minor dimension of said button head is

misaligned with said first dimension of said outer opening.
2. The conveyor belt of claim 1, wherein said outer opening is positioned on
said first edge extension so that said first dimension is substantially parallel to

said conveyor belt when said conveyor belt is in an operating configuration.

3. The conveyor belt of claim 1, wherein said outer opening is a slot open

toward a leading direction of said conveyor belt.

4. The cbnveyor belt of claim 1, further comprising a second edge extension

including at least one lock mechanism that engages said pivot rod.
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5. The conveyor belt of claim 4, wherein said pivot rod includes a retention
feature, said at least one lock mechanism engaging said retention feature to resist

rotation of said pivot rod.

6. The conveyor belt of claim 5, wherein said retention feature includes at

least one groove.

7. The conveyor belt of claim 6, wherein said pivot rod has a length so that
said at least one lock mechanism engages said at least one groove of said pivot

rod when said button head is received in said first edge extension.

8. The conveyor belt of claim 6, wherein said at least one groove includes a

pair of flattened surfaces diametrically opposed to one another on said pivot rod.

9. The conveyor belt of claim 8, wherein said at least one lock mechanism is
a pair of opposing lock mechanisms, the lock mechanisms being resiliently

‘spread apart to engage said flattened surfaces of said pivot rod.

10.  The conveyor belt of claim 6, wherein said at least one groove includes a
flattened surface, said at least one lock mechanism engaging said flattened
surface to thereby retain the transverse position of the elongated rod along the

width of the conveyor belt.

11.  The conveyor belt of claim 4, wherein said at least one lock mechanism

allows said pivot rod to slide fore and aft in a direction of conveyor operation.
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12.  The conveyor belt of claim 4, wherein said at least one lock mechanism is
a resilient cantilevered member extending in said second edge extension, said at

least one lock mechanism deflecting to engage said pivot rod.

13.  The conveyor belt of claim 6, wherein said at least one groove includes a
flattened surface, said major dimension of said button head on said pivot rod

being substantially perpendicular to said flattened surface.

14.  The conveyor belt of claim 1, wherein at least some of said transverse rod
openings are slotted openings to allow said plurality of link elements of said

conveyor belt to be nested together.

15. A conveyor belt comprising:

a plurality of link elements, each link elemsnt having intermeshing
extensions sized to intermesh with intermeshing extensions of an adjacent link
element, said intermeshing extensions having slotted transverse rod openings;

a pivot rod received in said transverse rod openings of said plurality of
intermeshing extensions thereby interconnecting adjacent intermeshed link
elements together, said pivot rod including a button head at one end, said button
head having a major dimension and a minor dimension, said major dimension
being larger than said minor dimension, and at least one retention feature at
another end;

a first edge extension having an outer opening with a first dimension that
is smaller than said major dimension of said button head but larger than said
minor dimension of said button head so that said button head is inserted in said
first edge extension by substantially aligning said minor dimension of said
button head with said first dimension of said outer opening, and retained in said
first edge extension by misaligning said button head relative to said outer

opening; and
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a second edge extension including at least one lock mechanism that

engages said retention feature of said pivot rod.

16.  The conveyor belt of claim 15, wherein said retention feature includes at
least one groove with a flattened surface, said major axis of said button head on
said pivot rod being oriented substantially perpendicular to said flattened

surface.

17. The conveyor belt of claim 15, wherein said outer opening is positioned
on said first edge extension so that said first dimension is substantially
perpendicular to said conveyor belt when said conveyor belt is in an operating

configuration.

18.  The conveyor belt of claim 15, wherein said at least one retention feature
includes a pair of grooves with flattened surfaces diametrically opposed to one

another on said pivot rod.

19.  The conveyor belt of claim 15, wherein said at least one lock mechanism
allows said pivot rod to slide fore and aft in a direction of conveyor operation

while engaging said at least one groove to resist rotation of said pivot rod.

20.  The conveyor belt of claim 15, wherein said at least one lock mechanism
is a resilient cantilevered member extending in said second edge extension, said

at least one lock mechanism deflecting to engage said pivot rod.
21. A method of assembling a conveyor belt comprisingf

providing a plurality of link elements, each link element having

intermeshing extensions with transverse rod openings;
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intermeshing said intermeshing extensions of adjacent link elements
together;

providing a pivot rod with a button head at one end, said button head
having a major dimension and a minor dimension;

providing a first edge extension having an outer opening with a first
dimension that is smaller than said major dimension of said button head but
larger than said minor dimension of said button head;

substantially aligning said minor dimension of said button head with said
first dimension of said outer opening of said first edge extension;

iﬁserting said pivot rod in said transverse rod openings of said
intermeshing extensions and passing said button head of said pivot rod through
said outer opening so that said button head is received in said first edge
extension; and

rotating orientation of said pivot rod relative to said first edge extension
so that said minor dimension of said button head is misaligned with said first

dimension of said outer opening.

22.  The method of claim 21, further including resisting further rotation of
said pivot rod upon misaligning of said button head relative to said outer

opening.

23.  The method of claim 22, wherein resisting further rotation of said pivot

rod is attained by engaging said pivot rod.
24. The method of claim 23, further including providing a second edge

extension including at least one lock mechanism that engages said pivot rod to

resist further rotation thereof.
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25.  The method of claim 24, wherein said pivot rod includes at least one
retention feature that is engaged by said at least one lock mechanism to resist

further rotation of said pivot rod.

26.  The method of claim 25, wherein said pivot rod has a length so that said
at least one lock mechanism engages said at least one retention feature of said

pivot rod when said button head is received in said first edge extension.

27.  The method of claim 25, wherein said at least one lock mechanism allows
said pivot rod to slide fore and aft in a direction of conveyor operation while
engaging said at least one retention feature to resist further rotation of said pivot

rod.

28. The method of claim 25, wherein said at least one retention feature
includes a groove with flattened surface, said major axis of said button head on
said pivot rod being oriented substantially perpendicular to said flattened
surface.

29.  The method of claim 24, wherein said at least one lock mechanism is a
resilient cantilevered member extending in said second edge extension, said at

least one lock mechanism deflecting to engage said pivot rod.

30. A method of assembling a conveyor belt comprising:

providing a plurality of link elements, each link element having
intermeshing extensions with transverse rod openings;

intermeshing said intermeshing extensions of adjacent link elements

together;
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providing a pivot rod with a button head at one end, said button head
having a major dimension and a minor dimension, and at least one groove at
another end;

providing a first edge extension having an outer opening with a first
dimension that is larger than said major dimension of said button head, and a
second dimension that is smaller than said major dimension of said button head;

substantially aligning said major dimension of said button head with said
first dimension of said outer opening of said first edge extension,;

inserting said pivot rod in said transverse rod openings of said
intermeshing extensions and passing said button head of said pivot rod through
said outer opening so that said button head is received in said first edge
extension; |

rotating orientation of said pivot rod relative to said fist edge extension so
that said major dimension of said button head is misaligned with said first
dimension of said outer opening and said button head is retained in said first
edge element; and |

engaging said at least one groove to resist further rotation of said pivot
rod.

31. A conveyor belt comprising:

a plurality of link elements, each link element having intermeshing
extensions sized to intermesh with intermeshing extensions of an adjacent link
element, said intermeshing extensions having transverse rod openings;

a pivot rod received in said transverse rod openings of said plurality of
intermeshing extensions to interconnect adjacent intermeshed link elements
together;

a button head at an end of said pivot rod, said button head having a
protruding portion that extends beyond an outer peripheral surface of said pivot

rod; and
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a first edge extension having an outer opening, said outer opening being
sized to allow said button head to be inserted into said first edge extension when
said button head is aligned with said outer opening, and being sized to prevent
removal of said button head from said first edge extension when of said button
head is misaligned with said outer opening to thereby prevent removal of said

pivot rod.

32.  The conveyor belt of claim 31, further comprising a second edge

extension including at least one lock mechanism that engages said pivot rod.

33.  The conveyor belt of claim 32, wherein said pivot rod includes a retention
feature, said at least one lock mechanism engaging said retention feature to resist

rotation of said pivot rod.

34.  The conveyor belt of claim 33, wherein said retention feature includes at
least a pair of flattened surfaces diametrically opposed to one another on said
pivot rod, and said at least one lock mechanism is a pair of opposing lock
‘mechanisms, the Jock mechanisms being resiliently spread apart to engage said

flattened surfaces of said pivot rod.

35.  The conveyor belt of claim 32, wherein said at least one lock mechanism

allows said pivot rod to slide fore and aft in a direction of conveyor operation.

36.  The conveyor belt of claim 31, wherein said button head is at least one of:
oval shape;
rectangular shaped;
square shaped;
circular shaped; and

eccentrically positioned relative to said pivot rod.
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37. A method of assembling a conveyor belt comprising:
providing a plurality of link elements, each link element having intermeshing
extensions with transverse rod openings;

intermeshing said intermeshing extensions of adjacent link elements
together;

providing a pivot rod with a button head at an end thereof, said button
head having a protruding portion that extends beyond an outer peripheral surface
of said pivot rod;

providing a first edge extension having an outer opening sized to allow
said button head to be inserted into said first edge extension when said button
head is aligned therewith, and being sized to prevent removal of said button head
from said first edge extension upon misalignment of said button head with said
outer opening; .

inserting said pivot rod in said transverse rod openings of said
intermeshing extensions to interconnect adjacent intermeshed link elements
together;

substantially aligning said protruding portion of said button head with
said outer opening of said first edge extension;

inserting said button head into said first edge extension; and

rotating said button head in said first edge extension so that said
protruding portion is misaligned with said outer opening of said first edge

extension, thereby preventing removal of said pivot rod.
38. The method of claim 37, further including resisting further rotation of

said pivot rod upon misalignment of said button head relative to said outer

opening.
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39.  The method of claim 38, wherein resisting further rotation of said pivot
rod is attained by providing a second edge extension including at least one lock
mechanism that engages said pivot rod to resist further rotation thereof, said
pivot rod including at least one retention feature that is engaged by said at least

one lock mechanism.

40. The method of claim 37, further including rotating said button head in
said first edge extension so that said protruding portion is re-aligned with said
outer opening of said first edge extension, thereby allowing removal of said

pivot rod.

41.  The method of claim 37, wherein said button head is at least one of:
oval shaped;
rectangular shaped;
square shaped;
circular shaped; and

eccentrically positioned relative to said pivot rod.

42. A conveyor belt comprising:

a plurality of link elements, each link element having intermeshing
extensions sized to intermesh with intermeshing extensions of an adjacent link
element, said intermeshing extensions having transverse rod openings;

a pivot rod received in said transverse rod openings of said plurality of
intermeshing extensions to interconnect adjacent intermeshed link elements
together; and

a first edge extension having an outer opening for receiving an end of said
pivot rod, said first edge extension including an extension portion that contacts

an adjacent first edge extension to space apart said adjacent first edge
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extensions, and to misalign said end of said pivot rod relative to said outer

opening, thereby preventing removal of said pivot rod.

43. A method of assembling a conveyor belt comprising:

providing a plurality of link elements, each link element having
intermeshing extensions with transverse rod openings;

intermeshing said intermeshing extensions of adjacent link elements
together;

providing a first edge extension having an outer opening sized to receive
an end of said pivot rod, said first edge extension including an extension portion;

angling said first edge extension relative to an adjacent first edge
extension;

mserting a pivot rod through said outer opening to interconnect said edge
extensions of said adjacent link elements together so that an end of said pivot rod
is received in said first edge extension; and
rotating at least one of said link elements so that said link elements are coplanar,
said extension portion contacts said adjacent first edge extension to space apart
said adjacent first edge extensions, and misaligns said end of said pivot rod
received in said first edge extension relative to said outer opening, thereby

preventing removal of said pivot rod.
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