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Description

METHOD AND APPARATUS FOR MONITORING SPROCKET WEAR,
E.G. IN A MINING CONVEYOR

Technical Field

This disclosure relates to arrangements for monitoring wear in the
teeth of a sprocket, particularly (although not exclusively) in a sprocket having
multiple sets of teeth for engaging the links of two or more chains arranged in
parallel, such as a drive sprocket of a face conveyor or collecting conveyor as

used in underground longwall mining.

Background

It is known for example from US 7,018,313 B2 and US 5,348,515
to provide a marker such as a raised or recessed line on the side surface (axial end
face) of a sprocket to provide a reference point for determining the degree of
wear of the teeth in the radial or circumferential direction.

JP 59 23453 B2 teaches a measuring jig to be inserted between
adjacent teeth of a drive sprocket. The position of the jig is compared with
markers on the side surfaces of the sprocket to determine the degree of wear of
the teeth.

Such methods are generally intended for use with roller chains and
the like, wherein the teeth of the sprocket extend through apertures in the links.
They are less suitable for monitoring wear in sprockets as used in mining
conveyors wherein the teeth do not extend through apertures in the links, being
configured instead to engage the outwardly facing surfaces of alternate links of
the chain, wherein the links comprise interlinked rings. Such chains are capable
of withstanding the large tension forces and heavy abrasion encountered in
conveyors and other applications in underground mining, but the configuration of

the sprocket makes it difficult to monitor wear since the wear surfaces of the
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teeth are concealed by the axially outward portion of the tooth when viewed from
the end of the sprocket. It is particularly difficult to observe or measure the wear
profile of the teeth when the sprocket is configured with multiple rows of teeth to
drive two or more chains in parallel.

In such sprockets it is desirable to measure wear of the teeth in
both radial and circumferential directions with respect to the sprocket axis. The
radial measurement determines the depth of the pocket that receives the
horizontal link of the chain, and conventionally is carried out using a depth gauge
with the chain in place. The gauge is inserted centrally through the horizontal link
to measure the radial distance between the radially outward surface of the link
and the body of the sprocket in-between the teeth. The measurement can only be
performed when the chain is in place.

In order to perform the measurement, the surface of the sprocket
lying radially inwardly beneath the centre of the horizontal chain link must be
cleaned carefully to provide a reference surface for the measuring tool. This can
be difficult to achieve since the target area is covered by the chain and may be
obscured by debris trapped between the chain and the sprocket.

The measurement must be repeated for each tooth in the row along
the axial length of the sprocket.

The circumferential (tooth thickness) measurement can also be
difficult in practice because the links of the chain obscure the wear surfaces.

Another difficulty with existing measurement procedures is that
the permissible wear envelope for the circumferential (tooth thickness) dimension
dictates, not only a lower limit for the overall thickness of the tooth, but also an
upper limit for the erosion of each of the leading and trailing end surfaces of the
tooth relative to the original geometry of the sprocket. Since it can be difficult to
determine the angular position about the sprocket axis of the original centre line
of the worn tooth, it is also difficult to determine the relative degree of wear of

the leading and trailing end surfaces. Thus, disproportionate wear on the leading
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surface relative to the trailing surface may move the tooth profile outside the
permitted tolerance, while the overall tooth thickness dimension appears to be

acceptable.

Summary

In a first aspect, the present disclosure provides a sprocket for use
with at least one chain. The sprocket includes a body mounted for rotation about
an axis, and a plurality of teeth projecting radially outwardly from the body with
respect to the axis.

The teeth include wear surfaces configured to engage respective
links of the at least one chain, wherein in use the wear surfaces are progressively
worn by contact with the chain to define a varying wear profile of the teeth.

The sprocket further includes at least two datum connection
portions spaced apart axially along the sprocket and not forming part of the wear
surfaces.

The datum connection portions are configured to releasably
engage a datum body extending between the datum connection portions to
support the datum body in a predefined position relative to the sprocket and
proximate a respective one or ones of the wear surfaces, said predefined position
being independent of the wear profile.

In another aspect, the disclosure provides a method for monitoring
wear in the novel sprocket After arranging the datum connection portions as
described above, a datum body is releasably engaged with the datum connection
portions to extend axially along the sprocket between the datum connection
portions.

The datum body is supported by the datum connection portions in
a predefined position relative to the sprocket and proximate a respective one or
ones of the wear surfaces, said predefined position being independent of the wear

profile.
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The distance between the wear surfaces and the datum body is
then determined before disengaging the datum body from the datum connection
portions.

The datum body may comprise a wire which is arranged in tension
between the datum connection portions.

The teeth may include side surfaces extending radially and
circumferentially and facing generally in an axial direction with respect to the
axis, end surfaces extending radially and axially and facing generally in a
circumferential direction with respect to the axis, and edges bounding the teeth at
intersections of respective ones of the side surfaces and end surfaces, wherein
each of the datum connection portions is configured as a recess in a respective
one of the edges.

In order to monitor wear in the circumferential direction, at least
one of the teeth may be provided with at least first and second markings, the
markings being provided on a visible surface of the respective tooth, the visible
surface not forming part of the wear surfaces.

The first and second markings are arranged in respective, first and
second reference planes which extend radially and axially with respect to the axis
and are spaced apart angularly about the axis between the respective, leading and
trailing end surfaces of the respective tooth in an unworn condition of the
sprocket.

The first and second reference planes indicate maximum wear
limits for the leading and trailing end surfaces which form part of the wear
surfaces, extending radially and axially and facing generally in opposite
circumferential directions with respect to the axis.

The distance between at least one of the leading and trailing end
surfaces and at least one of the reference planes may be determined by reference

to at least one of the markings in a worn condition of the sprocket.
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Brief Description of the Drawings

Further features and advantages will become apparent from the
following illustrative embodiments which will now be described, purely by way
of example and without limitation to the scope of the claims, and with reference
to the accompanying drawings, in which:

Fig. 1 shows a first sprocket comprising six rows of teeth
configured to engage two chains, wherein the edges of the teeth at the ends of
two of the rows are provided with recesses forming datum connection portions,
and wherein markings are provided on the crowns of the teeth of the two rows;

Fig. 2 is an enlarged view of one end of a first row of teeth of the
first sprocket showing the recesses;

Fig. 3 is an end view of the first sprocket;

Fig. 4 is an enlarged view of the crown of one of the teeth at the
end of the first row as shown in Fig. 3;

Fig. 5 shows the first sprocket with a datum body comprising a
tensioned wire engaged in the recesses;

Fig. 6 is a section through the recesses at VI - VI of Fig. 3;

Fig. 7 shows the section of Fig. 6 with a line illustrating an
imaginary closed figure drawn at the position of the tensioned wire;

Fig. 8 shows a first row of teeth of a second sprocket, having
recesses and markings similar to those of the first row of teeth of the first
sprocket, engaged with a pair of chains joined by a flight bar;

Fig. 9 shows the first row of teeth of the second sprocket with a
datum body comprising a tensioned wire engaged in the recesses; and

Fig. 10 is an enlarged view of the crown of one of the teeth of Fig.
8, showing how the distance between the leading and trailing end surfaces and
the reference planes is measured by reference to the markings.

Reference numerals and characters appearing in more than one of

the figures indicate the same or corresponding parts in each of them.
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Detailed Description

Referring to Figs. 1 - 3, the first sprocket 1 comprises a body 2
mounted for rotation about an axis X, and a plurality of teeth 3 projecting radially
outwardly from the body with respect to the axis X. The teeth 3 are arranged in
six rows 4, 4’ equally spaced around the axis, and in two sets 5 spaced apart
along the axis.

Referring also to Figs. 8 and 9, each set 5 of teeth 3 of the first or
second sprocket 1, 1”7 is configured to engage a respective one of two chains 20
so that the sprocket drives the two chains in motion when the sprocket is mounted
on an axle driven by a prime mover, e.g. an electric motor (not shown).

The second sprocket 1” corresponds generally to the first sprocket
1 except that the tooth profile is slightly different, with the centre tooth of each
row 4, 4’ forming part of both sets 5 of teeth and having two sets of wear surfaces
10 for engaging both of the chains 20. In other respects the description herein
applies equally to both sprockets.

In this specification, a chain means an elongate (optionally,
endless), flexible body comprising portions, herein termed links, which are
connected together in series to transmit a tension force between the links along
the length of the chain. A sprocket means a wheel having at least one set of teeth
for engaging the links of a chain, for example, to drive the chain in motion.

The links may be rigid rings, which may be made from metal, e.g.
steel, wherein each ring extends through respective apertures in two adjacent
rings, as in the illustrated embodiments. In such chains, alternate links may be of
identical or different configuration, and the sprocket may be arranged as shown to
engage only the horizontal links 22 (which is to say, the links lying generally in a
plane aligned with the rotational axis of the sprocket), with the vertical links 21
(lying generally in a plane normal to the axis) being accommodated in recesses

11 in the sprocket.
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Such chains may be used for example to transmit in excess of 100
tonnes force for use in underground longwall mining operations.

In one such configuration as shown in the illustrated
embodiments, the chain or chains may be equipped with bars, referred to as flight
bars 23, fixed to respective ones of the links 22 at regular intervals along the
length of the chain 20, and extending parallel to each other and normal to the
length axis of the or each chain. Away from the sprocket, the bars may be
arranged slidingly in a shallow, elongate tray (referred to as a line pan) with the
chain or chains 20 extending along the length of the line pan between the bars so
that the bars are drawn along the line pan by the motion of the chains, carrying
with them coal or other mined material that is removed from the coal face by a
cutting machine (e.g. a shearer or plough) and deposited on the line pan. The
chains 20 are driven in motion by the sprocket 1, 1” which may be arranged for
example in the head drive or tail drive of the conveyor, with the flight bars 23
being accommodated between the rows 4, 4” of teeth of the sprocket 1, 17 as the
chain or chains 20 pass around it as shown in Figs. 8 and 9.

The conveyor may be configured as an armoured face conveyor or
longwall face conveyor, including roof supports and a guide rail to support the
shearer, so that the mined material falls from the coal face directly onto or
adjacent the line pan. Alternatively the conveyor may be configured as a beam
stage loader or collecting conveyor which delivers the mined material to another
conveyor (e.g. an armoured face conveyor).

In other applications, the sprocket may be used to drive a plough
chain to move a plough or other cutting machine along a track, for example, to
remove coal from a coal face.

Referring particularly to Figs. 1 - 3, each tooth 3 may comprise a
radially outward surface or crown 6, side surfaces 7, end surfaces 8, and edges 9,

as shown.
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The crown 6 faces radially outwardly and extends
circumferentially and axially with respect to the axis X.

The side surfaces 7 extend radially and circumferentially and face
generally in an axial direction with respect to the axis X.

5 The end surfaces 8 extend radially and axially and facing
generally in a circumferential direction with respect to the axis X.

The edges 9 extend generally radially with respect to the axis X
and bound the teeth at intersections of respective ones of the side surfaces and
end surfaces.

10 References herein to extending in a radial, circumferential, or
axial direction mean that the respective part or surface has at least some
substantial extent in the respective direction, irrespective of whether it also
extends in other directions. The terms generally reflect the motion of the chain
around the sprocket wherein the active surfaces are mostly curved, and so what

15  matters is the general direction in which the surface faces.

The teeth include wear surfaces 10 which are configured to engage
respective links of the respective chain, so that in use the wear surfaces are
progressively worn by contact with the chain to define a varying wear profile 10
of the teeth.

20 The wear surfaces 10 may define pockets 12 which receive the
horizontal links 22 of the chain, and may include leading end surfaces 13 and
trailing end surfaces 14 as shown which extend radially and axially and face
generally in opposite circumferential directions with respect to the axis X. The
leading end surfaces 13 forming part of wear surfaces 10 face forwardly while the

25  trailing end surfaces 14 forming part of wear surfaces 10 face backwardly with
respect to the direction of rotation of the sprocket. The leading and trailing end
surfaces 13, 14 constrain the motion of the chain in its length direction so as to

transmit torque from the sprocket to the chain.
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The wear surfaces 10 may also include a platform surface 15
which faces generally radially outwardly to form the base of the pocket 12,
extending generally in axial and circumferential directions, and which supports
the horizontal link 22 of the chain 20 in the radial direction.

It may be noted that in the illustrated configuration the wear
surfaces 10 are configured to engage outwardly facing surfaces of the horizontal
links 22 of the chain 20, and do not pass through the apertures 24 in the links 21,
22 of the chain. This configuration is suitable for heavy duty applications.

The wear profile 10’ as indicated by the broken lines in Fig, 2
indicates the maximally worn state of the wear surface 10 on the forwardly facing
side of the tooth, including the leading end surface 13 as well as the respective
platform surface 15, as compared with the new condition of the sprocket as
illustrated by the solid lines, and thus corresponds to the condition in which the
sprocket will require replacement. It can be seen that the wear extends in both the
radial direction Dr and the circumferential direction Dc relative to the axis X, and
so necessitates an assessment of wear in both radial and circumferential
directions, as will now be explained.

In order to assess wear in the radial direction Dr, the sprocket 1, 1°
is provided with at least two datum connection portions 16 which are spaced
apart axially along the sprocket. The datum connection portions 16 are
configured to releasably engage a datum body 17 extending between the datum
connection portions 16 to support the datum body 17 in a predefined position
relative to the sprocket 1, 1’ and proximate a respective one or ones of the wear
surfaces 10.

In this specification, a datum body means any body configured to
be releasably engaged by the datum connection portions so as to provide a
predefined reference position or reference surface from which to determine the

position of the wear profile 10’ in a given dimension or direction. In the
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illustrated embodiment, the datum body is configured for monitoring the wear
profile 10’ in the radial direction Dr.

The datum connection portions 16 form part of the sprocket but do
not form part of the wear surfaces 10, and so the predefined position of the datum
body 17 is determined by the datum connection portions 16 and is independent of
the wear profile, which is to say, it does not change as the teeth wear.

Two pairs of datum connection portions 16 may be provided, the
datum connection portions of each pair being spaced apart circumferentially with
respect to the axis X, the pairs being spaced apart axially along the sprocket 1, 1°.

It can be seen that the sets 5 of teeth 3 are spaced apart axially
along the sprocket 1, 1’ between the datum connection portions 16.

As shown, the datum connection portions 16 may be arranged
radially inwardly of the wear surfaces 10 with respect to the axis X.

Further as shown, each of the datum connection portions 16 may
be configured as a recess 16’ in a respective one of the edges 9 of respective
tooth 3. Thus, each of the two teeth 3 at opposite ends of a row 4, 4° may
comprise two recesses 16’ formed respectively in its two axially outwardly facing
edges 9.

In the illustrated embodiment, each of the two first rows 4’ of the
first sprocket 1 comprises four recesses 16 arranged at the axially outwardly
facing edges 9 of the two teeth 3 at opposite ends of the respective row 4’. Since
all the rows wear at a similar rate, this enables wear to be determined by
observing a single one of the rows, as will now be described.

In order to determine or monitor the wear of the sprocket, a datum
body 17 is releasably engaged with the datum connection portions 16 to extend
axially along the sprocket 1, 1’ between the datum connection portions.

The datum body 17 is supported by the datum connection portions
16 in a predefined position relative to the sprocket 1, 1 and proximate a

respective one or ones of the wear surfaces 10.
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Referring to Figs. 5 and 9, the datum body 17 may comprise or
consist of a wire 17°, which is arranged as shown in tension between the recesses
16’ forming the datum connection portions 16. The wire 17’ can be a common
metal wire which is cut to a suitable length and wrapped around the respective
row 4’ of teeth 3 and then tensioned by twisting together its free ends 18.

As shown in Fig. 9, the wire 17’ may be inserted through the gap
between the chains 20 and the generally cylindrical body 2 of the sprocket 1, 1’
and tensioned to a straight line as shown in Fig. 5 without passing through any of
the links 21, 22 of the chains or though any of the teeth 3 in-between the axially
spaced recesses 16°. Thus, the tensioned wire forms a reliable reference surface.

The degree of wear may then be monitored or measured by
determining the distance D1 between the respective wear surface or surfaces 10
(for example, the platform surface 15) and the datum body 17. This may be done
approximately by eye or by means of a ruler or other suitable measuring
instrument (not shown). Once the assessment is done the datum body 17 is
disengaged from the datum connection portions 16, for example, by cutting and
removing the wire 17°.

Referring to Figs. 6 and 7, the recesses 16° may be formed to a
depth of a few millimetres, for example, about 1.5 mm to about 3.5mm, to
receive a wire 17 of relatively small diameter, for example, less than about 3mm,
less than about 2mm, or less than about 1.5mm diameter.

In the illustrated configuration, the recesses 16’ define four
corners of an imaginary closed figure 19 as shown in Fig. 7, each recess
extending into the respective edge 9 of the respective tooth 3 in a direction
inwardly into the closed figure 19 as indicated by the arrows in Fig. 7.

The closed figure as shown in Fig. 7 is formed by a line 19’
corresponding to the position of the wire 17°, from which it can be seen that a

straight line 19° extending axially along the sprocket 1, 1’ and tangent to a
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surface of each of the recesses 16” does not pass through any of the teeth 3
between the recesses 16’

Referring also to Figs. 4 and 10, in order to assess wear in the
circumferential direction Dc around the axis X, at least one of the teeth 3 may be
provided with at least first and second markings 31, 32, the markings 31, 32
being provided on a visible surface of the respective tooth which does not form
part of the wear surfaces 10, 13, 14, 15.

The first and second markings 31, 32 are spaced apart angularly
about the axis X and are arranged in respective, first and second reference planes
P1, P2 which extend radially and axially with respect to the axis X between the
respective, leading and trailing end surfaces 13, 14 of the respective tooth 3 in an
unworn condition of the sprocket 1, 1’ (as indicated by the solid lines in the
figures). The first and second reference planes P1, P2 indicate maximum wear
limits for the leading and trailing end surfaces 13, 14.

Preferably the first and second markings 31, 32 are equally
angularly spaced about the axis X on opposite sides of a third, central reference
plane P3 extending radially and axially with respect to the axis X and centrally
between the leading and trailing end surfaces 13, 14 of the respective tooth 3 in
an unworn condition of the sprocket 1, 1°.

A third marking 33 may be arranged on the visible surface 6 of the
tooth in the central reference plane P3.

The markings may be provided on the same ones of the teeth as
the datum connection portions 16.

Alternatively or additionally, as shown, the markings may be
provided on all of the teeth in one or more of the rows 4, 4’ of teeth.

Conveniently as illustrated, the markings may be provided on all
of the teeth in the same row or rows 4’ as the datum connection portions 16.

Preferably as shown the markings 31, 32, 33 are provided on the

crown or radially outward surface 6 of the tooth 3



WO 2020/148092 PCT/EP2020/025014

10

15

20

25

-13-

This makes it easy to observe the markings and by reference to the
markings to project and determine the position of the wear surfaces 10
specifically, the leading and trailing end surfaces 13, 14 relative to the first,
second and third reference planes, optionally with the chains 20 in place and
using the surface of the horizontal chain link 22 as a convenient working surface
as shown in Fig. 10.

In a worn condition of the sprocket as indicated by the wear
profile 10” of Fig. 2, the distance D2 between either or both of the leading and
trailing end surfaces 13, 14 and a respective one or both of the reference planes
P1, P2 can be determined by reference to the markings 31, 32, 33.

In particular, the markings 31, 32, 33 make it possible to evaluate
the degree of wear of each of the leading and trailing end surfaces 13, 14 in the
circumferential direction Dc independently of the other and relative to the
reference planes P1, P2 and, hence, to the central reference plane P3.

In summary, a sprocket comprising teeth for engaging one or more
chains is provided with datum connection portions which releasably support a
datum body, such as a tensioned wire, in a predefined position. The datum body
provides a temporary reference or datum element or surface from which the
position of the wear surfaces of the sprocket teeth may be determined by eye or
by measurement, particularly in the radial direction. The teeth may further
comprise a set of markings corresponding to angularly spaced reference planes
intersecting at the sprocket axis. The markings are preferably arranged on the
crown or radially outward surface of the teeth and are used to determine wear in
the circumferential direction.

In alternative embodiments the novel sprocket may comprise any
required number of teeth, sets of teeth and rows of teeth to engage one, two or
more chains.

Any or all of the rows of teeth may comprise datum connection

portions and/or markings to facilitate monitoring of the respective wear surfaces.
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The novel sprocket may drive the chain or chains of a conveyor
for conveying mined material in an underground mine, or may drive a chain or
chains to urge a cutting machine along a working face in an underground mine.

In alternative embodiments, the chain may comprise, for example,
an endless track supporting a track laying vehicle, e.g. an excavator or a tank,
which is driven in motion by the sprocket.

In alternative embodiments, the datum body could be rigid or
flexible and could be any convenient shape. For example, the datum body may
comprise or consist of a wire or cord or other flexible element configured to act
in tension, or alternatively a rigid element such as a bar. The datum connection
portions may extend outwardly from or inwardly into a surface of the body or
teeth of the sprocket to releasably engage the datum body and support it in its
predefined position.

Many further adaptations are possible within the scope of the

claims.

Industrial Applicability

The markings as well as the datum connection portions may be
configured as recesses in the unworn parts of the sprocket, so that the novel
arrangement can be readily applied in the field to part worn sprockets as a rework
procedure (e.g. by simply filing or grinding out the recesses 16” and markings)
when repairing the chain drive system, as well as to new sprockets during
manufacture. On a part worn sprocket, the markings can be positioned by
reference to the unworn parts of the sprocket, for example, by means of a jig.

The novel arrangement may be used for easier and more reliable
evaluation of wear in both the radial and circumferential directions on sprockets
with one, two or more sets of teeth for engaging one, two or more chains, and
may be used by relatively inexperienced personnel without special tools and with

the chains either on or off the sprocket.
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For evaluating wear with the chains in place, the datum body may
be passed through the gap between the horizontal chain links and the body of the
sprocket, providing a new datum surface for all of the sets of teeth on the
sprocket and so obviating the need to find multiple reference points or to clean
the sprocket surface other than in the small and relatively easily accessible
regions of the datum connection portions.

In the claims, reference numerals or characters in parentheses are
provided purely for ease of reference and should not be construed as limiting

features.
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Claims

1. A sprocket (1, 17) for use with at least one chain (20) and
including:

a body (2) mounted for rotation about an axis (X), and

a plurality of teeth (3) projecting radially outwardly from the body
(2) with respect to the axis (X);

the teeth (3) including wear surfaces (10, 13, 14, 15) configured to
engage respective links (22) of the at least one chain (20), wherein in use the
wear surfaces (10, 13, 14, 15) are progressively worn by contact with the chain
(20) to define a varying wear profile (10°) of the teeth (3);

wherein the sprocket (1, 17) further includes at least two datum
connection portions (16) spaced apart axially along the sprocket (1, 1”) and not
forming part of the wear surfaces (10, 13, 14, 15),

the datum connection portions (16) being configured to releasably
engage a datum body (17) extending between the datum connection portions (16)
to support the datum body (17) in a predefined position relative to the sprocket
(1, 1) and proximate a respective one or ones of the wear surfaces (15), said

predefined position being independent of the wear profile (10°).

2. A sprocket (1, 17) according to claim 1, wherein the teeth
(3) include:

side surfaces (7) extending radially and circumferentially and
facing generally in an axial direction with respect to the axis (X),

end surfaces (8) extending radially and axially and facing
generally in a circumferential direction with respect to the axis (X), and

edges (9) bounding the teeth (3) at intersections of respective ones

of the side surfaces (7) and end surfaces (8);
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and each of the datum connection portions (16) is configured as a

recess (167) in a respective one of the edges (9).

3. A sprocket (1, 17) according to claim 2, wherein a straight
line (19’) extending axially along the sprocket (1, 1) and tangent to a surface of
each of the recesses (16”) does not pass through any of the teeth (3) between the

recesses (167).

4. A sprocket according to claim 2, wherein two pairs of said
recesses (16°) are provided, the recesses (16°) of each pair being spaced apart
circumferentially with respect to the axis (X), the pairs being spaced apart axially
along the sprocket (1, 1’) such that the recesses (16’) define four corners of an
imaginary closed figure (19);

and each recess (167) extends into the respective edge (9) in a

direction inwardly into the closed figure (19).

5. A sprocket (1, 1) according to claim 1, wherein the
sprocket (1, 17) includes at least two sets (5) of teeth (3), the sets (5) of teeth (3)
being spaced apart axially along the sprocket (1, 17) between the datum

connection portions (16) to engage at least two chains (20).

6. A sprocket (1, 1) according to claim 1, wherein the datum
connection portions (16) are arranged radially inwardly of the wear surfaces (10,

13, 14, 15) with respect to the axis (X).

7. A sprocket (1, 17) according to claim 1, wherein at least
one of the teeth (3) is provided with at least first and second markings (31, 32),
the first and second markings (31, 32) being provided on a visible surface (6) of
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the respective tooth (3), the visible surface (6) not forming part of the wear
surfaces (10, 13, 14, 15);

the first and second markings (31, 32) being arranged in
respective, first and second reference planes (P1, P2) extending radially and
axially with respect to the axis (X) and spaced apart angularly about the axis (X)
between the respective, leading and trailing end surfaces (13, 14) of the
respective tooth (3) in an unworn condition of the sprocket (1, 1°);

the leading and trailing end surfaces (13, 14) forming part of the
wear surfaces (10, 13, 14, 15) and extending radially and axially and facing
generally in opposite circumferential directions with respect to the axis (X);

said first and second reference planes (P1, P2) indicating

maximum wear limits for the leading and trailing end surfaces (13, 14).

8. A method for monitoring wear in a sprocket (1, 17) for use
with at least one chain (20), the sprocket (1, 1”) including:
a body (2) mounted for rotation about an axis (X), and
a plurality of teeth (3) projecting radially outwardly from the body
(2) with respect to the axis (X);
the teeth (3) including wear surfaces (10, 13, 14, 15) configured to
engage respective links (22) of the at least one chain (20), wherein in use the
wear surfaces (10, 13, 14, 15) are progressively worn by contact with the chain
(20) to define a varying wear profile (10°) of the teeth (3);
the method comprising:
arranging at least two datum connection portions (16)
spaced apart axially along the sprocket (1, 17), the datum connection
portions (16) forming part of the sprocket (1, 17) but not part of the wear
surfaces (10, 13, 14, 15);
releasably engaging a datum body (17) with the datum

connection portions (16) to extend axially along the sprocket (1, 17)
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between the datum connection portions (16), wherein the datum body (17)
is supported by the datum connection portions (16) in a predefined
position relative to the sprocket (1, 17) and proximate a respective one or
ones of the wear surfaces (15), said predefined position being independent
of the wear profile (10’); and then

determining a distance (D1) between the wear surfaces
(15) and the datum body (17); and then

disengaging the datum body (17) from the datum

connection portions (16).

9. A method according to claim 8, wherein the datum body
(17) comprises a wire (17), and the wire (177) is arranged in tension between the

datum connection portions (16).

10. A method according to claim 8, further including:

providing at least one of the teeth (3) with at least first and second
markings (31, 32), the first and second markings (31, 32) being provided on a
visible surface (6) of the respective tooth (3), the visible surface (6) not forming
part of the wear surfaces (10, 13, 14, 15);

the first and second markings (31, 32) being arranged in
respective, first and second reference planes (P1, P2) extending radially and
axially with respect to the axis (X) and spaced apart angularly about the axis (X)
between the respective, leading and trailing end surfaces (13, 14) of the
respective tooth (3) in an unworn condition of the sprocket (1, 1°);

the leading and trailing end surfaces (13, 14) forming part of the
wear surfaces (10, 13, 14, 15) and extending radially and axially and facing
generally in opposite circumferential directions with respect to the axis (X);

said first and second reference planes (P1, P2) indicating

maximum wear limits for the leading and trailing end surfaces (13, 14);



WO 2020/148092 PCT/EP2020/025014

220-

and then, in a worn condition of the sprocket (1, 17), determining a
distance (D2) between at least one of the leading and trailing end surfaces (13,
14) and at least one of the first and second reference planes (P1, P2) by reference

to at least one of the markings (31, 32).
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