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(57) Abstract

(34) Title: THERMOPLASTIC CHAIN LINK FOR A MODULAR CONVEYOR CHAIN

The present invention is an improved modular chain link used for constructing a modular conveyor chain. The chain link (13) includes
a plastic body (16) having a plurality of spaced link ends (25) which are adapted to interwesk with complementary link ends (25) projecting
from a link or links in an adjacent row. The link ends include axially aligned openings (33) that are adapted to receive a connecting pin
(17). The connecting pin (17) extends through the openings (33) in the link ends (25) of the intermeshing links and fastens the adjacent
links together such that the links can pivot with respect to each other. The improved modular chain link (13) further includes a support
member (74) that is molded within the plastic body of the chain link. The support member (74) increases the strength of the modular chain
link and minimizes the thermal expansion and contraction that occurs when the chain link is subjected to a temperature change.




10

15

20

25

30

35

CA 02366436 2001-09-12

WO 00/58185 PCT/US00/07847

THERMOPLASTIC CHAIN LINK FOR A MODULAR CONVEYOR CHAIN

BACKGROUND OF THE INVENTION
This 1invention relates to a modular conveyor
chain, and more particularly to an improved chain link

for use in constructing a modular conveyor chain.

Manufacturing and production facilities utilize
modular conveyor chains to transport products or
articles of production from one location to another.
Conventional modular conveyor chains are typically
comprised of multiple widths of thermoplastic chain
links or modules. The links making up the modular
conveyor chain typically each have a plurality of
spaced link ends which intermesh with complementary

spaced link ends projecting from an adjacent link or
links. The individual chain links are typically

similar in width and may be arranged in a bricked
configuration. The intermeshing link ends are joined
or hinged together by a connecting pin that permits the
chain links to pivot with respect to each other. The

chain links are jolned together to form an endless

- conveyor chain that 1is typically driven by a drive

sprocket.

In use modular chains are commonly subjected to
tensile forces that tend to separate the individual
chain links when the chain i1s placed under a tensile
load. Tensile forces on the modular chain are
transmitted from the chain link ends to the connecting
pin and from the connecting pin to the link ends of the
next link.

Conventional modular chain links are typically
made of thermoplastic (e.g., acetyl, polyester, nylon
and polypropylene). Chain links molded from plastic
are much lighter than conventional metal links. The
plastic chain links also include lower friction

surfaces that engage the drive sprocket and the wear

strips supporting the conveyor during operation of the
conveyor. These lower friction surfaces reduce the
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amount of friction force that 1s exerted on the chain

links. Lowering the friction force exerted on the

conveyor reduces the tension on the chain links and
minimizes chain link stretching.

The choice of the thermoplastic used for the chain
link usually depends on the mechanical properties which
are desired (i.e., tensile strength, low-friction,
chemical resistance and/or suitability for use under
extreme cyclic temperatures). The strength of the
modular chain link 1s especially important because
chain links with increased mechanical properties
increase the tensile strength of the modular conveyor
chain and reduces the stretching that may result due to
loading.

Modular conveyor chains are often used to carry
goods from one location to another location where the
temperature of the environment at the two locations is
significantly different. The individual chain links
expand as the temperature of the chain increases, and
contract as the temperature of the chain decreases. As
the individual chain links expand or contract the
overall length of the conveyor chain varies
significantly as a result of a high co-efficient of
thermal expansion that 1s typically associated with
thermoplastics. |

Chain expansion due to transporting goods into a
high temperature environment can be especially
problematic because the interaction between the chain

and the drive sprocket can be compromised. As the
operating temperature 0of the individual chain links

increases, the overall tensile strength of the conveyor
chain may be reduced because thermoplastic chain links
typically lose tensile strength at elevated

temperatures. The Modulus of Elasticity also decreases
for most plastics at elevated temperatures such that
plastic chain links stretch when they are placed under

tension in a high temperature operating environment.
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There are also problems assoclated with using

modular conveyor chains to transport items into a low

temperature environment (e.g., in a freezer). The
individual chain links contract as they enter the low
temperature environment. This contraction negatively
effects the interaction between the chain and drive
sprocket. The conveyor chain tends to bind on the
sprocket leading to wear and compromising the useful
life of the modular conveyor chain.

Modular conveyor chains are also used in
applications where endless conveyor chains are stacked
one on top of another. One typical example 1is in a
pasteurizer in a brewery. The modular conveyor chains
are used to transport large numbers of bottles or cans
through a pasteurizer. The length of the modular
conveyor chains in these multi-deck systems increases
significantly as the chain travels through the high
temperature environment in the pasteurizer. As the
chain length increases, the bottom catenary section of
an upper conveyor sags and may interfere with products
positioned on a lower conveyor.

Additional metal links are often used in
conjunction with the thermoplastic chain links. 1In
this type of configuration a pattern of metal links 1is
formed throughout the modular conveyor chain. This
combination of thermOplastic links and metal links
results in loads on the conveyor being carried
primarily by the metal links. One of the problems
associated with combining links made from two different
materials in order to form a modular conveyor chain is
that there are significant bending stresses generated
within the thermoplastic chain links due to the
differences in the coefficient of friction and

coefficient of thermal expansion between the

thermoplastic chain links and the metal chain links.

Some conventional conveyor chains that include

thermoplastic chain links are disclosed in United
States Patent Nos. 5,586,644, 5,575,937, 5,137,144,
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4,893,709, 4,711,340, 4,098,504, 4,490,970, and 4,383,818.

SUMMARY OF THE INVENTION

The present invention provides a modular chain

link for use 1n constructing a modular conveyor chain, said

N

chain link comprising: a plastic body having a plurality o:

spaced link ends projecting from opposite sides of said

plastic body, said plurality of spaced 1link ends being

-

adapted to i1ntermesh on each of said sides with adjacent

links, said link ends 1nclude substantially axially aligned

openings adapted to receive a connecting pin for pivotally

jolning the chain link together with the adjacent links; and

a support member having a first edge and an opposing second

edge jolned to said first edge by sides, and molded into

sald plastic, said support member extending through said

—_—

plastic body between one of said link ends on one of said

P P

sides of said body and one of the link ends of the other of

P
—

sald sides of said body, whereiln said edges of said support

ﬁ

member are narrower than said sides of said support member,

and sald silides of said support member are aligned

prv—

substantially perpendicular to a top surface of said plastic

body, and said support member adds tensilile strength to the

P

chain link. The support member alleviates the effect of a

tensile load on the chain link when the modular conveyor

chaln 1s driven by a drive sprocket. In addition, the

support member can act to minimlze the expansion oOr

contraction that takes place within the chailin link when the

conveyor chaln 1s exposed to a significant temperature

change.

The rigid support preferably includes holes that

P
—

are axially aligned with the openings 1n the link ends of

the link body. The connecting pins extend through the holes
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in the rigild support member when they are used to fasten

adjacent links together.

The chain link 1s preferably designed for use in

constructling a modular conveyor chaln that has a low

friction surface, high strength and minimal thermal

y—

expansion. Increasing the strength of thermoplastic modular

conveyor chains 1s critical because many applications

requlre a high strength conveyor chain.

The chain link for use 1n constructing a modular

conveyor chain preferably has i1ncreased strength over a

range of operating temperatures.

range of

Increasing the useful
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operating temperatures where a modular conveyor chain
can function effectively allows the chain to be used in
a greater number of applications.

A further object of the invention 1s to provide a
chain link for use 1in constructing a modular conveyor
chain that is more effective in the types of
applications where modular conveyor chains are
typically used. Modular conveyor chains are typically
used in pasteurizers, bottle and can warmers,
industrial microwave ovens, shrink wrap tunnels and
freezers.

Yet another object of the invention is to provide
a modular conveyor chain which will resist stretching
due to mechanical loading in a variety of environmental
conditions including high temperatures and corrosive

environments.

Other features and advantages of the invention
will become apparent to those skilled in the art upon
review of the following detailed description, claims

and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a partially exploded perspective view of
a portion of a modular conveyor chain.
FIG. 2 is a bottom plan view of a portion of the
modular conveyor chain of FIG. 1 utilizing a chain link
of the present invention.

FIG. 3 is a magnified bottom plan view of the

modular conveyor chain of FIG. 2.

FIG. 4 is a cross-section view taken along line 4-
4 1n FIG. 3.

FIG. 5 is a cross-section view taken along line 5-
5 1n FIG. 3.

DETAILED DESCRIPTION OF THE DRAWINGS
Conventional modular conveyor chain includes
several rows of thermoplastic modular chain links. A

portion of a typical modular conveyor chain 11 is shown
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in FIG. 1. A modular chain link 13 comprising the
present invention 1is shown intermeshed with a
substantially identical adjacent chain link 15. A
connector pin 17 pivotally connects the chain link 13
with the adjacent chain link 15.

The chain link 13 typically comprises a link body
16 that includes a series of link ends 25 extending
from opposite sides of the link body 16. The link ends
25 are transversely spaced from each other to define
therebetween a series of spaces 27. The series of link
ends 25 include openings 33 that are axially aligned
with respect to each other. The openings 33 in the
link ends 25 can be cylindrical or elongated in the
direction of travel of the modular conveyor belt.

The adjacent chain link 15 is preferably the same
shape as the chain link 13. The adjacent chain link 15
also includes a series of link ends 65 that are axially

spaced from each other to define a series of spaces 67.

The series of spaces 67 are adapted to receive the
series of link ends 25 located on one side of the chain
1ink 13. The link ends 65 extend into the spaces
between the link ends 25 of the chain link 13. The
link ends 65 in the adjacent link 15 also 1include
openings 69 that are axially aligned wilth respect to
each other as well as the openings 33 in chain link 13
when the adjacent link 15 is assembled to the chain
link 13. The openings 69 may be cylindrical or

elongated in the travel direction of the modular

conveyor chain.
The shape of the modular chain links can take any

conventional form. A conventional link shape 1s shown
FIGS. 1 and 2. Other typical chain link
configurations are described and illustrated in U.S.
Patent Nos. 5,335,768 and 5,215,185, both of which are

assigned to the assignee of the present invention.

As shown most clearly in FIGS. 2-5, the chain link
13 of the present invention includes a support member
74 that is integrally molded into the body of the chain
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link 13. The'support member 74 may have a variety of
configurations, but preferably extends through the
chain link from a link end 80 located on one side of
the chain link 13 to a link end 82 located on an
opposite side of the chain link 13 (See FIG. 3). Even
more preferably the support member 74 extends through
the chain link 13 in predominantly the same direction
as the direction of travel of the modular conveyor
chain. The direction of travel of the chain is denoted
as X in FIG. 2.

One of the most important factors in determining
the shape of the support member 74 is the shape of the
conveyor link 13 that the support member 74 1is molded
within. As shown most clearly in FIGS. 4 and 5, the
support member 1s preferably a thin strip having a top
edge 90 and a bottom edge 92. The thin strip is
preferably oriented such that the top edge 90 is
located near a top surface 94 of the chain 1link 13 and
the bottom edge 92 is located near a bottom surface 96
on the chain link 13.

As shown most clearly in FIG. 3, the support
member 74 may 1nclude one or more bends. The bends may
be necessary because the link end 80 is typically
laterally offset from the corresponding link end 82
which is on the opposite side of the chain link 13.

In one preferred embodiment of the present
invention the support member 74 includes holes 76,
which are axially aligned with the openings 33 in the
link ends. The pin 17 which connects the adjacent
links extends through the holes 76 in the support
member 74 and the openings 33 in the link ends.

The support member 74 may be only partially
encased within the link body, but is preferably
completely encased within the link body of the chain
link 13 (See FIG. 4). Keeping the Support member 74
encased within the chain link 13 prevents the support

member 74 from eﬁgaging, and possibly damaging,
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products on the conveyor chain in addition to the drive
sprocket that maneuvers the modular conveyor chain.
The support member 74 may also have a rough
surface texture. The rough surface texture on the
5 support member 74 facilitates the transfer of forces
between the body of the chain link 13 and the support
member 74.
As shown in FIG. 2, each conveyor link 13 may
include more than one support member 74. Using
10 additional support members adds tensile strength to the
chain links and provides further resistance to thermal
expansion or contraction. The additional support
members 74 are particularly effective when they extend
between the link ends in the direction of chain travel.
15 In one preferred form of the invention the chain
link is preferably molded from acetal. The support
member 74 is preferably fabricated from a metal (e.g.,
carbon or stainless steel), or some other material ‘
having a suitable tensile strength such as a filament
20 wound epoxy. In other arrangements the chain link
could be molded from polypropylene or other moldable
polymer materials used for molding chain links.
The present invention is not limited to the
embodiments shown and described above, alternate
25 embodiments will be apparent to those skilled in the
art and are within the intended scope of the present
invention. In particular, it will be apparent to one
skilled in the art to provide support members and chain
links of different configurations. Therefore, the

30 invention should be limited only by the following
claims.
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CLAIMS:

1. A modular chain link for use 1n constructling a

modular conveyor chain, sald chain link comprising:

grisr

a plastic body having a plurality of spaced 1link

ends projecting from opposite sides of said plastic body,

”

sald plurality of spaced link ends being adapted to

intermesh on each of said sides with adjacent links, said

link ends include substantially axially aligned openings

adapted to receilve a connecting pin for pivotally joining

the chain link together with the adjacent links; and

a support member having a first edge and an

opposing second edge jolned to said first edge by sides, and
molded into said plastic, said support member extending
through said plastic body between one of said link ends on

prie- pr—
rr—

one of said sides of said body and one of the link ends of

F

the other of said sides of said body, wherein said edges of

said support member are narrower than said sides of said

support member, and sald sides of said support member are

aligned substantially perpendicular to a top surface of said
plastic body, and said support member adds tensile strength

to the chain link.

2. The modular chain link of claim 1, whereiln saild
support member 1s completely encased within said plastic

body.

3. The modular chain link of claim 1, wherein said

support member 1s metallic.

F

4 The modular chain link of claim 1 further

comprising at least one additional support member molded

within said plastic body.

- “3 == o ey ol S e A Pty
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5. The modular chain link of claim 1, wherein said

support member 1ncludes at least one bend to allow the

support member to extend from a first one of said link ends
to a second one of said link ends which 1s laterally offset
from said first one of sailid link ends on said opposite side

of said plastic body.

0. The chain link of claim 1, wherein said support
member includes a hole substantially axially aligned with

sald openings 1n sald link ends on one side of said plastic

body.

7. The chain link of claim 1, wherein said support

member includes a first hole that i1is substantially axially
aligned with said openings in said link ends on one of said
sides of said plastic body and a second hole that is
substantially axially aligned with said openings in said

link ends on salid opposite side of said plastic body.

8 . The chain link of claim 1, wherein said support

member has a rough surface texture.

9. The chain link of claim 1, wherein said support

member 1s a filament wound epoxy.

10. The modular chain link of claim 1, wherein said
support member 1s a thin strip, and said first edge 1s a top

edge and sald second edge 1s a bottom edge.

11. The modular chain link of claim 10, wherein said

top edge of said support member 1s near said top surface of

said plastic body, and said bottom edge of said support

F

member 1s near a bottom surface of said plastic body.
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