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A product conveying chain includes a top plate fixed to a base chain. The base chain Is formed from a series of pairs of inner
sidebars pivotally connected to adjacent pairs of outer sidebars. The top plate Is fixed to the base chain, and has a trailing edge
adjacent a following pair of sidebars. The tralling edge of the top plate includes at least one bump for engaging the following pair
sidebars to restrict articulation of the following pair of sidebars relative to the top plate compered to a top plate without the at least
one bump. In one embodiment, the top plate Includes a leading edge adjacent a preceding pair of sidebars. The leading edge
Includes at least one notch for recelving the preceding pair of sidebars to allow increased backward flexure of the conveying chain
compared to a conveying chain having a top plate without the at least one notch.
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ABSTRACT

A product conveying chain includes a top plate fixed to a base chain. The base
chain is formed from a series of pairs of inner sidebars pivotally connected to adjacent
pairs of outer sidebars. The top plate 1s fixed to the base chain, and has a trailing edge
adjacent a following pair of sidebars. The trailing edge of the top plate includes at least
one bump for engaging the following pair sidebars to restrict articulation of the following
pair of sidebars relative to the top plate compzred to a top plate without the at least one
bump. In one embodiment, the top plate includes a leading edge adjacent a preceding pair
of sidebars. The leading edge includes at least one notch for receiving the preceding pair
of sidebars to allow increased backward flexure of the conveying chain compared to a

conveying chain having a top plate without the at least one notch.
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ANTI-SHINGLING PRODUCT CONVEYING CHAIN

CROSS REFERENCES TO EELATED APPLICATIONS

[0001] Not Applicable

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH

[0002]  Not Applicable

TECHNICAL FIELD

[0003]  The present invention relates to coaveying chains, and more particularly to

back-flexing product conveying chains having a top plate for carrying objects.

DESCRIPTION OF THE BACKGROUND ART

[0004] Product conveying chains typically include a base chain having inner sidebars
pivotally linking outer sidebars. A top plate 1s fixed to the base chain, and provides a
surface for conveying a product. These conveving chains must be able to articulate 1n
order to negotiate drive and idler sprockets. Since the base chain joints must be free to
articulate, the top plates are typically affixed to each outer sidebar. The inner sidebar 1s
free to articulate relative to the top plate allowing tlexure of the assembly. The degree of
back flexure is restricted to the point where the leading edge of the top plate contacts the
edges of the adjacent inner sidebars of the base chain

[0005] Typically, these top plates have a geometry such that the trailing edge of one

top plate overlaps slightly the leading edge of the next. This geometry provides a smooth,
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-' .semi-continuous surface that prevents the items being conveyed from catching on
.exposed edges of the top plates. Unfortunately, it is possible for the convcying chainto
articulate in such a way that improperly positior:s the leading edge of the sécond top plate
above the trailing edge of the preceding top plate to cause a condition called sfningling.
Shingling forms an uneven conveying surface, and can damage the top plate or chain.

Accordingly, a need exists for a chain that reduces the occurrence of shingling.

SUMMARY OF THE INVENTION
[0006]  The present invention provides a product conveying chain that inhibits

shingling, and includes a top plate fixed to a base chain. The base chain is formed from a
series of pairs of inner sidebars pivotally connected to adjacent pairs of outer sidebars.
The top plate is fixed to the base chain, and has a trailing edge adjacent a following pair ’

of sidebars. The trailing edge of the top plate includes at least one bump for engaging the

following pair of sidebars to restrict articulation of the following pair of sidebars relative
to the top plate compared to a top plate without the at least one bump. In one
embodiment, the top plate includes a leading edge adjacent a preceding pair of sidebars.
The leading edge includes at least one notch for receiving the preceding pair of sidebars

to allow increased backward flexure of the conveying chain compared to a conveying

- chain having a top plate without the at least one notch.
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[0006a] According to a broad aspect of the invention, there is provided a product
conveying chain comprising: a base chain formed from a series of pairs of inner sidebars
pivotally connected to adjacent pairs of outer sidebars; a first top plate fixed to said base
chain, and having a leading edge adjacent a preceding pair of one of said pair of inner sidebars
and outer sidebars, said leading edge including at least one notch for receiving said preceding
pair of one of said pair of inner sidebars and outer sidebars to allow increased backward
tflexure of the conveying chain compared to a conveying chain having top plate without said at

least one notch.

[0006Db] According to another broad aspect of the invention, there is provided a product
conveying chain comprising: a base chain formed from a series of pairs of inner sidebars
pivotally connected to adjacent pairs of outer sidebars; a first top plate fixed to said base
chain, and having a leading edge and a trailing edge, said leading edge being adjacent a
preceding pair of one of said pair of inner sidebars and outer sidebars, said leading edge
including at least one notch for receiving said preceding pair of one of said pair of inner
sidebars and outer sidebars to allow increased backward flexure of said conveying chain
compared to a conveying chain having a top plate without said at least one notch, and said
trailing edge being adjacent a following pair of one of said pair of inner sidebars and outer
sidebars, said trailing edge including at least one bump for engaging said following pair of
one of said pair of inner sidebars and outer sidebars to restrict articulation of said following
pair of one of said pair of inner sidebars and outer sidebars relative to said top plate compared

to a top plate without said at least one bump.

10007 ] A general aspect of the present invention is to provide a conveying chain that is
not susceptible to shingling. This aspect 1s accomplished by providing bumps proximal the
trailing edge of the top plate to restrict articulation of the following pair of sidebars relative to

the top plate to inhibit shingling.
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[0008]  Another aspect of the present invention .is to provide an anti-shingling

| - conveying chain without reducing the degree of backﬂexing of the conveying chain. Tﬁis
aspect  is accomplished by providing a top plate with a leading edge having at least one
notch for receiving the preceding pair of sidebars to allow increased backwat:d flexure of ' -
the conveying chain compared‘ to a chain haﬁn;g a top plate without the at least one notch.
[0009]  The foregoing and other -ts and advantages of the invention will '
appear from the following description. In the description, reference is made to the
accompanying drawings which form a part hereof, and in which there is shown by way of
1llustration a preferred embodiment of the invention. Such embodiment does not

necessarily represent the full scope of the invention, however, and reference is made

therefore to the claims herein for interpreting the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]  Fig. 1 is a cross sectional view of a backflexing product conveying chain

incorporating the present invention;

[0011]  Fig. 2 is a detailed cross sectional view along line 2-2 of Fig. 1;

[0012)  Fig. 3 is a bottom, front perspective view of a top plate of Fig. 1;

[0013]  Fig. 4 is a downstream detailed perspective view of the conveying chain of
Fig. 1 with an adjacent top plate removed;

[0014] ' Fig. 5 is a bottom, rear perspective view of a top plate of Fig. 1; and

[0015]  Fig. 6 is an upstream detailed perspestive view of the conveying chain of Fig.

1 with an adjacent top plate removed.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0016] A product conveying chain 10, shown in Figs. 1-6, includes a plurality of top

plates 12a-h fixed to a base chain 14. The top plates 12a-h include notches 50 formed in
their leading edges 18 that allow increased backflexing, and bumps 54 formed proximal
their trailing edges 20 restrict articulation of the conveying chain 10 to prevent shingling.
The combination of bumps 54 and notches 50 on each top plate 12a-h provides a
conveying chain 10 that resists shingling while maintaining an acceptable degree of
backflexing.

[0017] The base chain 14 includes pairs of outer sidebars 42 and pairs of inner
sidebars 44 connected together by a plurality of chain pins 46. The inner sidebars 44 of
the base chain 14 between adjacent top plates 12a, 12b join the outer sidebars 42 fixed to
the preceding (upstream) top plate 12a and the outer sidebars 42 fixed to the following
(downstream) top plate 12b. As a result, the inner sidebars 44 are the following inner
sidebars 44 for the upstream top plate 12a and the preceding inner sidebars 44 for the
downstream top plate 12b.

10018] The top plates 12a-h are substantially identical, and will be described with
reference to adjacent top plates 12a, 12b with the understanding that the description
applies to the other top plates 12¢-h. Each top plate 12a, 12b 1s fixed to one of the pairs of
outer sidebars 42 of the base chain 14, and has a flat base portion 16 with a leading edge
18 and a trailing edge 20 joined by ends 22. The edges 18, 20 and ends 22 join an upper
surface 24 and a lower surface 26 of the base portion 16. The leading edge 18 of the
following top plate 12b includes a concave portion 52 that overlaps the trailing edge 20 of

the adjacent preceding top plate 12a. The trailing edge 20 of the preceding top plate 12a is

4
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tapered and received in the concave portion 52 of the leading edge 18 of the adjacent
following top plate 12b. Preferably, the top plates 12a-h are formed from molded plastic.
However, the top plates 12a-h can be formed from any suitable material, or combination
of maternals, such as other plastics, elastomeric materials, metal, ceramic, and the like,
without departing from the scope of the invention.

[0019] As shown 1n Figs. 2-4, the notches 50 formed in the leading edge 18 of the
tfollowing top plate 12b receive the inner sidebars 44 preceding the top plate 12b.
Receiving the preceding inner sidebars 44 in the notches allows the following top plate
leading edge 18 to drop below the top edge 56 of the inner sidebars 44 during backflexing
of the conveying chain 10. Advantageously, the notches 50 allow increased backflexing
of the conveying chain 10 compared to a conveying chain having top plates without the
notches. Although a pair of notches is disclosed for receiving the inner sidebars, the top
plate can be fixed to the inner sidebars and the notches receive the outer sidebars without
departing from the scope of the invention. Moreover, although a pair of notches is
disclosed, a single notch formed 1in the leading edge can be provided for receiving the pair
of sidebars without departing from the scope of the invention.

10020] As shown 1n Figs. 2, 5, and 6, the bumps 54 are formed on the lower surface
26 proximal the trailing edge 20 of the preceding top plate 12a to engage the following
pair of inner sidebars 44. Engaging the following inner sidebars 44 with the bumps 54
restricts articulation of the following inner sidebars 44 relative to the top plate 12a
compared to an identical top plate without the bumps in order to minimize the potential
for shingling. Although a pair of bumps is disclosed for engaging the following inner

sidebars, the top plate can be fixed to the inner sidebars and the bumps engage the outer
5
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for shingling. Although a pair of bumps 1s disclosed for engaging the following inner
sidebars, the top plate can be fixed to the inner sidebars and the bumps engage the outer
sidebars without departing from the scope of “he invention. Moreover, although a pair of
bumps 1s disclosed, a single bump can be provided for engaging one of the following
sidebars without departing from the scope of the invention. Advantageously, the
combination of the notches 50 and bumps 54 provide a conveying chain 10 that is not
conducive to shingling without reducing the degree of backflexing that can be
accomplished by the conveying chain 10.

[0021] As shown 1n Figs. 3-6, a pair of legs 28 depends from the lower surface 26 of
the base portion 16, each leg 28 having two eves 30 and 32 such that the eyes 30 and 32
in one leg 28 are axially aligned with the eyes 30 and 32 in the other leg 28. On the
lowermost portion of each leg 28, below and 1n aligned with each eye 30 and 32, is a
ramp portion 34. A flange 36 extends outwardly from the lowermost portion of each leg
28. The legs 28 1n conjunction with the lower surface 26 of the base portion 16 form an
inner channel 38 for receiving the base chain 14. In addition, the legs 28 and flanges 36 in
conjunction with the lower surface 26 of the base portion 16 form a pair of outer channels
40 for receiving a guide rail of a conveyor frame.

[0022] To secure the top plate 12 to the base chain 14, the base chain 14 is positioned
in the inner channel 38 of the top plate 12. The top plate 12 is then aligned and pressed
downwardly onto the chain 14 so that a chain pin 46 contacts the ramp portion 34
associated with each eye 30 and 32 on each leg 28. As the top plate 12 is pushed

progressively downwardly, the chain pins 46 acting on the ramp portions 34, spreads legs
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28 apart until the chain pins 46 reach the eyes 30 or 32 respectively at which point the
legs 28 snap back into position, thus fixing the top plate 12 on the base chain 14.

[0023] Referring to Figs, 1-6, in use, the tase chain 14 is driven by a sprocket (not
shown), as 1s known 1n the art, to move the conveying chain 10 and the product
supported by the top plates 12a-h. As the conveying chain 10 wraps backward, suéh as
shown 1n Fig. 1) around an 1dler roller or gear, the bumps 54 on the trailing edge 20 of the
preceding top plate 12a engages the following inner sidebars 44 to restrict articulation of
the following inner sidebars 44 relative to the preceding top plate 12a to ensure a space
remains for the leading edge 18 of the following top plate 12b beneath the trailing edge
20 of the preceding top plate 12a. Meanwhile, the same inner sidebars 44 are received in
the notches 50 formed 1n the leading edge 18 of the following top plate 12b to allow the
leading edge 18 of the following top plate 12b to dip below the top edge 56 of the inner
sidebars 44 to increase the degree of backflex capability.

[0024] While there has been shown and described what is at present considered the
preferred embodiment of the invention, it will be obvious to those skilled in the art that

various changes and modifications can be made therein without departing from the scope

of the invention defined by the appended clains.
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CLAIMS:

1. A product conveying chain comprising:

a base chain formed from a series of pairs of inner sidebars pivotally connected

to adjacent pairs of outer sidebars;

a tirst top plate fixed to said base chain, and having a leading edge adjacent a
preceding pair of one of said pair of inner sidebars and outer sidebars, said leading edge
including at least one notch for receiving said preceding pair of one of said pair of inner
sidebars and outer sidebars to allow increased backward flexure of the conveying chain

compared to a conveying chain having top plate without said at least one notch.

2. The product conveying chain as in claim 1, in which said leading edge is

tapered, and 1s overlapped by a trailing edge of a preceding second top plate.

3. The product conveying chain as in claim 1, in which said first top plate has a
trailing edge adjacent a following pair of one of said pair of inner sidebars and outer sidebars,
said trailing edge including at least one bump for engaging said following pair of one of said
pair of inner sidebars and outer sidebars to restrict articulation of said following pair of one of
said pair of inner sidebars and outer sidebars relative to said top plate compared to a top plate

without said at least one bump.

4, The product conveying chain as in claim 3, in which said trailing edge is

concave, and overlaps a leading edge of a following second top plate.

5. The product conveying chain as in claim 1, in which said first top plate is fixed

to a pair of outer sidebars.

6. A product conveying chain comprising:

a base chain formed from a series of pairs of inner sidebars pivotally connected

to adjacent pairs of outer sidebars;
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a first top plate fixed to said base chain, and having a leading edge and a
trailing edge, said leading edge being adjacent a preceding pair of one of said pair of inner
sidebars and outer sidebars, said leading edge including at least one notch for receiving said
preceding pair of one of said pair of inner sidebars and outer sidebars to allow increased
backward flexure of said conveying chain compared to a conveying chain having a top plate
without said at least one notch, and said trailing edge being adjacent a following pair of one of
said pair of inner sidebars and outer sidebars, said trailing edge including at least one bump
for engaging said following pair of one of said pair of inner sidebars and outer sidebars to
restrict articulation of said following pair of one of said pair of inner sidebars and outer

sidebars relative to said top plate compared to a top plate without said at least one bump.

7. The product conveying chain as in claim 6, in which said leading edge 1s

tapered, and is overlapped by a trailing edge of a preceding second top plate.

8. The product conveying chain as in claim 6, in which said trailing edge is

concave, and overlaps a leading edge of a following second top plate.

9. The product conveying chain as in claim 6, in which said first top plate 1s fixed

to a pair of outer sidebars.
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