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mounting to the second mounting and an opposing
second end for pivotally mounting to the fourth mount-
ing, and one or more load cells (20) attachable between
the one or more mountings attachable to the primary part
of the object and the one or more mountings attachable to
the secondary part of the object.



10

15

20

25

30

WO 2013/166527 PCT/ZA2013/000028

WEIGHING MODULE

BACKGROUND OF THE INVENTION

THIS invention relates to a weighing module. More specifically, the invention relates to
a weighing module, which individually or together with other weighing modules, acts as

a single idler weighing apparatus for a conveyor belt assembly.

Many types of single idler weighing apparatus are known. Most however, are not
accurate in that the weight recording is influenced by dynamic forces associated with

conveyor movement.

It is therefore an object of the invention to provide a more accurate singlg idler
weighing apparatus that minimises the effects of dynamic. forces associated with

conveyor movement, both simply and cost effectively.
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SUMMARY OF THE INVENTION

According to the invention there is provided a weighing module for weighing a load

applied to an object, the weighing module including:

at least one first mounting and at least one second mounting being attachable
to a primary part of the object such that the first and the second mountings are

spacéd apart from one another;

at least one third mounting and at least one fourth mounting being attachable to
a secondary part of the object such that the third and the fourth mountings are -

spaced apart from one another;

at least a first bar member having a first end for pivotally mounting to the first
mounting and an opposing second end for pivotally mounting to the third»

mounting;

at least a second bar member having a first end for pivotally mounting to the .
second mounting and an opposing second end for pivotally mounting to the
fourth mounting, each end of the bar members being pivotally mounted on the
mounting by a mounting pin passing through correspondingly aligned mounting
apertures defined in the respective end of the bar members and the respective
mounting so as to retain the first bar and the second bar in a spaced apart and

parallel orientation relative to one another; and

one or more load cells attachable between the one or more mountings
attachable to the primary part of the object and the one or more mountings

attachable to the secondary part of the object

such that in use and under load, the bar members and mountings co-operate with
one another to substantially nullify any force component acting in a plane coplanar
or substant'ially parallel to a plane in which the bar members lie, thereby to
enable the load cell to measure substantially only a strain caused by the weight of

the load on the object.
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In a first preferred embodiment, each of the mountings is a fork-like mounting formation
for receiving the respective end of the respective bar member, the mounting pin

pivotally capturing the end of the bar member within the fork-like mounting formation.

In an alternative embodiment, each of the mountings comprise a male mounting
formation and each of the ends of the bar members are fork-like formations for
receiving the male mounting formation therei‘n, the mounting pin pivotally capturing the
male mounting formation of the mounting within the fork-like mounting formation of the

bar members. .

The first and second mountings are typically opposing ends of a common primary
mounting member, the'- common primary mnunting member being attachable to the
'primary part of the object. Furthermore, the third and the fourth mountings are
generally opposing ends of a common secondary mounting member, the common
secondary mounting member. being attachable to the secondary part of the object.
Preférably, the mounting pin.s ride on bearings mounted in the mountings, in the ends

of the bar members or in both.

The common primary 'mounting member may be mounted to a primary mounting body
and the common secondary mounting member may be mounted to a secondary
mounting body, the primary and the secondary mounting bodies being attachable to the

primary and secondary parts of the object respectively.

Generally, the primary and the secondary mounting bodies are primary and secondary
housings for housing the common primary and secondary mounting members
respectively, the primary and the secondary housings being spaced apart from one
another by the bar members extending there between, so as to define a gap between

the primary and the secondary housings.

Typically, the one or more load cells are connected. between the primary and

secondary housings across the gap defined there between.



10

15

20

25

30

WO 2013/166527 PCT/ZA2013/000028

Préferably, the each of the primary and the secondary housings include a base
member and a cover member, the base member comprising a base with sidewalls
extending outwardly there from, the cover member being engagable with the sidewalls
to define, bétween the base, the sidewalls and the cover member, an inner cavity for
housing the common mounting members and respeciive ends of the bar members

mounted thereto.

In a preferred appilication of the invention, the object is a conveyor belt assembly, the
primary part of the object being an idler assembly and the secondary part of the object’
being a runner structure running between the multiple idler assemblies on the conveyar
belt assembly. Preferably, the primary housing is attachable to the primary part of the
object and the sécondary housing is attachable‘ to the secondary part of the object, the
primary and the secondary housings being attachable to the object by fasteners. More ’

preferably, the fasteners are nuts and bolts.

In accordance with a second aspect of the invention, there is provided a weighing
apparatus including a pair of weighing modules in accordance with the preceding
description thereof, the secondary housings of the weighing modules being connected
to each other on opposing ends of a cross member, such that the primary housings of
each of the weighing modules are attachable to opposing ends of the idler assembly
and the secondary housings of each of the weighing modules are attachable to

opposing sides of the runner structure of the conveyor belt assembly.

In accordance with a third aspect of the invention, there is provided an idler assembly

for weighing a load passing there over including:

a support bracket for supporting one or more idler mounting sub-brackets on

which idlers are supportable;

a pair of weighing modules in accordance with any one of claims 11 to 13, the
primary housings of each of the weighing modules being attached to opposing

~ ends of the support bracket; and
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a cross member attached at each opposing end to the secondary Housings of
the weighing apparatus, the secondary housings being attachable to opposing

/ sides of.a runner structure of a conveyor belt assembly.

BRIEF DESCRIPTION OF THE DRAWINGS -

~

The invention will now be described in more detail, by way of example only, with
reference to the accompanying drawings in which: ‘
(

Figure 1 is a perspective view of a weighing module in accordance with the

present invention;

Figure 2 is a front Viéw of the weighing module of figure 1;
Figure 3 is a rear view of the weighing module of figure 1;
F‘igure 4 is a side view of the weighing module of figure 1;
Figure 5 | is a top view’of the weighing modu.le of figure 1;

N 7 ) -
Figure 6 is a bottom view of the weighing module of figure 1; and
Figure7 s a perspective view of the‘weighing apparatus made up of a pair of-

weighing modules fitted on an idler assembly.

. DETAILED DESCRIPTION OF THE DRAWINGS

A weighing module according to a preferred embodiment of the invention is designated
generally with reference numeral 10 in figure 1. The weighing module 10 c_ompriseé
mountings 12,14, first and second bar members ‘16,18 _extending between the
‘mountings 12,14 and a load cell 20. Although the mountings 12,14 have been
illu,\strated in the accompanying figures as common primary and sedondary mounting

members 12,14, each of the mountings may be separate and individual mountings.

~
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The common primary mounting member 12 comprises fork-like mounting formations
12A,12B. Similarly, the common secondary mounting member 14 comprises fork-like
mounting formations 14A,14B. The fork-like mounting formations 12A,12B,14A,14B are
sized and shaped to receive respective ends of the bar members 16,18. The respective
ends of the bar members 16,18 are pivotally captured in the respective fork-like
mounting formations 12A,12B,14A,14B in mounting pins (not shown) passing through
correspondingly aligned mounting apertures 22 defined in the common primary and
secondary mounting members 12,14 and the bar members 16,18. In this configuration,
the bar members 16,18 are retained in a spaced apart, parallel orientation with respect

to each other.

Although the common primary and secondary mounting members 12,14 have been
illustrated with fork-like mounting formations 12A,12B,14A,14B, it will be appreciated
that in an alternative embodiment, the “common primary and secondary mounting
members 12,14 could comprise male mounting formations pivotally captured within
fork-like formations on the opposing ends of the bar members 16,18. In either
embodiment, it is preferable for the mounting pins to ride on bearings (not shown)
mounted in the common priméry and secbndary moqriting members 12,14 and/or the

bar members 16,18

The common primary mounting member 12 is mounted on a primary mounting body in
the form of a primary housing 24 having a base 26, sidewalls 28 and a cover member
(not shown), the cover member being engagable with the ‘sidewalls 28 to define,
between the base 28, the sidewalls 28 and the cover member,1 an inner cavity for
housing at least the common primary mounting member 12 and the respective ends of

the bar members 16, 18.

The common secondary mounting member 14 is mounted on a primary mounting body
in the form of a secondary housing 30 having a base 32, sidewalls 34 and a cover
member (not shown), the cover member being engagable with the sidewalls 34 to
define, between the base 32, the sidewalls 34 and the cover member, an inner cavity
for housing at least the common secondary mounting member 14 and the respective
ends of the bar members 16, 18. The bar members 16,18 space the primary and the

secondary housings 24,30 from one another so as to define a gap 36 between there



10

15

20

25

30

WO 2013/166527 PCT/ZA2013/000028

between, across which the loavd cell 20 is op’erative.

It will be appreciated that the weighing module 10 may be retrofitted directly to an
object for the purposes of weighing the load applied to the object. Alternatively, a pair
of weighing modules 10 may be fixed to oné another to form a weighing apparatus 200
for weighing the load passing over a single idler assembly 300 on a conveyor belt

assembly.

- With reference now also to figures 2 to 7, the weighing apparatus 200 is made up of a

pair of weighing modules 10 fixed to one another across a cross member 38, fastened
to cross member brackets 40 extending outwardly from the secondary housing 30 of
each of the weighing‘_modules 10. To further support the weighing modules 10, brace
members 42 are secured between a brace support bracket 44 extending outwardly
from the primary housing 30 of each of the weighing modules 10 and the cross
member 38. | |

Extending outwardly from each of the primary housings 24 are idler assembly support
_brackets 46 onto which an idler éssembly 300 is supportable. It will be appreciated that

k’(he weighing apparatus 200 may be retrofitted to an existing idler assembly on a

‘ conveyor belt aséembly or purpose built onto an idler assembly, mountable to runners

400 of the conveyor belt assembly on mounting brackets 48 extending outwardly from

the secondary housings 30 of each of the weighing modules 10.

In use, the bar members 16,18 and mountings 12,14 co-operate with one another to
substantially nu"ify any force éomponenf acting in a plane coplanar or substantially
parallel to a plane in which the bar members 16,18 lie, thereby to enable the load cell
20 to measure substantially only a strain caused by the weight of a load on the idler

assembly 300 (or other object).

Although fhe invention has been described above with reference to preferred
embodiments, it will be appreciated that many modifications or variations of the

invention are possible without departing from the spirit or séope of the invention.

For example, it will be appreciated that the mounting pins could be affixed directly to

primary and secondary housings 24,30, with the bar members 16,18 pivotally mounted
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thereon. However, the direct mounting of the mounting pins 22 to the primary and
secondary housings 24,30 is a contributing factor to the possible inaccuracy of the

weighing module 10.

As a resulf, it has been found that the accuracy of the weighing module 10 can be
increased by pivotally mounting the bar members 16,18 on mounting 'pins passing
through correspondingly aligned mounting apertures 22 in the bar members 16,18 and
precision manufactured common mounting members 12,14 being'fixed to the primary
and secondary housings 24,30. Under this new method of manufacturing the weighing
module 10, the mounting pins float in a spaced apart rélationship relative to the primary
and secondary housings 24,30. It will be appreciated further that the bearings on which

the mounting pins ride, further increase the accuracy of the weighing module 10.
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CLAIMS

1. A weighing module for weighing a load applied to an object, the weighing module

including:

at least one first mounting and at least one second mounting being attachable
to a pfimary part of the object such that the first and the second mountings are

spaced apart from one another;

at least one third mounting and at least one fourth mounting being attachable to
a secondary part of the object such that the third and the fourth mountings- are

spaced apart from one another;

at least a first bar member haviné a first end for pivotally mounting to the first
mounting and an oppoSing second end for pivotally mounting to the third .
( ) .

mounting;

at least a second bar member having a first end for pivotally mounting to the
second mounting and an opposing second end for pivotally mounting to the
fourth mounting, each end of the bar members being pivotally mounted on the
mounting by a mounting pin passing through correspondingly aligned mounting
apertures defined in the respective‘end of the bar members and the respective
mounting so as to retain the first bar and the second bar in a spaced apart and
parallel orientation relative to one another, and ' .
one or more load cells attachable between the one or more mountings
attachable to the primary part of the object and the one or more mountings

attachable to the secondary part of the object

such that in use and under load, the bar members and mountings co-operate with
one another to substantially nullify any force component acting in a plane coplanar
or substantially parallel to a plane in which the bar members lie, thereby to
enable the load cell to measure substantially only a strain caused by the weight of -

the load on the object.
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. A Weighing module according to claim 1, wherein each of the mountings is a fork-

like mounting formation for receiving the respective end of the respective bar
member, the mounting pin pivotally capturing the end of the bar member within the

fork-like mounting formation.

. A weighing module according to claim 1, wherein each of the mountings comprise a

male mounting formation and each of the ends of the bar rhembers are fork-like
formations for receiving the male mounting formation .therein, the mounting pin
pivotally capturing the male mounting formation of the mounting within the fork-like

mounting formation of the bar members.

A weighing module according to any one of claims 1 to 3, wherein the first and

second mountings are opposing ends of a common primary mounting member, the

common ‘primary mounting member being attachable to the primary part of the

: objecv_'t_:_

. A weighing module according to claim 4, wherein the third and the fourth mountings

are opposing ends of a common secondary mounting member, the common

secondary mounting member being attachable to the secondary part of the object.

. A weighing module according to claim 5, wherein the mounting' pins ride on

bearings mounted in the mountings, in the ends of the bar members or in both.

. A weighing module according to claim 6, wherein the common primary mounting

member is mounted to a primary mounting body and the common secondary

| mounting member is mounted to a secondary mdunting body, the primary and the

secondary mounting bodies being attachable to the primary and secondary parts of

the object respectively.

. A weighing module according to claim 7, wherein the primary and the secondary

mounting bodies are primary and secondary housings for housing the common
primary and secondary mounting members respectively, the primary and the

secondary housings being spaced apart from one another by the bar members
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10.

11.

12.

13.

14.

15.

11-

extending there between, so as to define- a gap between the prirﬁary and the
secondary housings. '

A weighing module according to claim 8, wherein the one or more load cells are
connected between the primary and secondary housings across the gap defined

therebetween.

A weighing module according to claim 8 or claim 9, wherein the each of the primary
and the secondary housings include a base member and a cover member, the
base member comprising a base with sidewalls extending outwardly there from, the

cover member being engagable withy the sidewalls to define, between the base, the

-sidewalls and the cover member, an inner cavity for housing the common mounting

members and respectiv'e ends of the bar members mounted thereto.

A weighing module according to claim 10, wherein the object is a conveyor belt
assembly, the primary part of the object being an idler assembly and the secondary
part of the object being a runner structure running between the multiple idler
assemblies on the conveyor belt assembly.

A weighing module according to claim 11, wherein the primary housing is
attachable to the primary part of the object and the-secondary housing is attachable
to the secondary part of the object, the primary and the secondary housings b'eing
attachable to the object by fasteners.

\
\

A weighing module according to claim 12, wherein the fasteners are nuts and bolts.

A weighing apparatus including a pair of weighing ‘modules in accordance with and
one of claims 11 to 13, the secondary housings of the wéighing modules being
connected to each other on opposing ends of a cross member, such that the
primary housings of each of the weighing modules are attachable to opposing ends
of the idler assembly and the secondary housings of each of the weighing modules
are attachable to opposing sides of the runner structure of the conveyor belt

assembly.

An idler assembly for weighing a load passing there over including:
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a support bracket for supporting one or more idler mouhting sub-brackets on

which idlers are supportable;

5 a pair of weighing modules in accordance with any one of claims 11 to 13, the
primary housings of each of the weighing modules being attached to opposing
ends of the support bracket; and

_ a cross \nﬁember attached at each opposing end to the secondary housings of

10 the weighing apparatus, the secondary housings being attachable to opposing
sides of a runner structure of a convéyor belt assembly.
16. A Weighing module substantially as herein described and illustrated.

15 17.A wéighing apparatus substantially as herein described and illustrated..

18. An idler assembly substantially as herein described and illustrated.

20
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