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(54) Device for clearing terrain

(57)  Aflail (10) having a first inner end (12), which
is typically mounted on a rotor, a second, free end (14)
and a clump weight (16) disposed therebetween. The
weight gives rise to a "fly wheel effect" allowing the flail
to fly straighter. Furthermore, friction is reduced in the
mounting point and less vibration caused in the appara-
tus.
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Description

[0001] The presentinvention relates to a flail for clear-
ing terrain, a method of clearing terrain, a kit of parts
therefore and a terrain clearance apparatus, sometimes
referred to as flailing apparatus.

[0002] Typically, terrain clearance apparatus com-
prise a rotor to which a plurality of flail members are at-
tached. Such terrain clearance apparatus was used in
the second World War, notably on the Normandy beach-
es for clearing a path through a mine field. The latter
apparatus comprised a cylinder of substantial diameter
rotatably mounted in front of a tank or other motor driven
vehicle, a plurality of flail members, in the form of chain
flails, being attached to the surface of the cylinder. In
more recent years, a drive shaft of moderate diameter
has replaced the large diameter cylinder and a tractor
has replaced the tank.

[0003] The object of this type of apparatus is to beat
and clear the whole surface of the terrain over which the
apparatus is passed. The World War 11 versions were
found not to do this, largely because there were insuffi-
cient flails to accomplish this object. It was found, how-
ever, that merely increasing the number of flails did not
solve the problem as the flails became tangled with one
another and/or wrapped themselves round the rotor
shaft. EP189255 provides a means of alleviating such
a problem by providing lugs in at least two separate spi-
rals to which flails are attached. However, such appara-
tus was found not to beat and clear the whole surface
of the terrain over which the apparatus is passed.
[0004] It has been discovered that the flail members
do not always fly in a plane perpendicular to the rota-
tional axis of the rotor due to deflections of the flail at
ground level, such as that experienced due to rocks or
other dense matter, such as hard soil. Once deflected,
the flail members continue to fly at an angle which is not
perpendicular to the rotational axis of the rotor, leaving
furrows in the ground to varying depths and widths de-
pending upon the degree of deflection.

[0005] Furrowing of the ground is undesirable, partic-
ularly when clearing a mine field since some mines may
remain covered

[0006] Furthermore, it has also been found that such
deflections lead to increased wearing of the mounting
point by which the flail is attached to the rotor, due to
increased friction.

[0007] In addition, such deflections have been found
to affect rotor balance, sufficient to cause vibrations
which travel through the apparatus and cause damage.
[0008] It is an object of the present invention to pro-
vide a means of alleviating such problems.

[0009] In accordance with a first aspect of the present
invention there is provided a flail for clearing terrain com-
prising a first, inner end, adapted to be connected to a
mounting point on a rotor, and a second, free end,
wherein said flail comprises at least one weight dis-
posed between said first and second ends.

10

15

20

25

30

35

40

45

50

55

[0010] The weight, which is preferably in the form of
a clump weight, does not impart energy to the ground
and remains at a constant speed when rotated. This
gives rise to a "fly wheel effect" allowing the flails to fly
straighter than flails previously known in the art, reduc-
ing ground furrowing.

[0011] Furthermore, the "fly wheel effect" reduces
friction at the mounting point and vibration in the appa-
ratus.

[0012] In addition, the "fly wheel effect" reduces pow-
er consumption improving the efficiency of the appara-
tus.

[0013] Preferably the weight is disposed towards the
second, free end of the flail. This further reduces the
effect of deflections due to rocks or dense material.
[0014] The flail may comprise wire cable or a plurality
of interconnected chain links.

[0015] More preferably the flail comprises a plurality
of interconnected chain links.

[0016] The flail may comprise a flail end tip. The flail
end tip will assist ground clearing.

[0017] The weight may be releasably secured within
the flail by releasable securing means. This would per-
mit the weight, flail end tip, inner end of the flail and/or
the free end of the flail to become serviceable items,
allowing them to be easily replaced once worn, without
having to cut or weld the components.

[0018] The releasable securing means may comprise
pins and/or nuts and bolts.

[0019] The inner end of the flail may be adapted to be
connected to a mounting point on a rotor of a terrain
clearance apparatus.

[0020] The inner end of the flail may be pivotally
mounted between a pair of lugs mounted on the rotor.
[0021] Preferably, the inner end of the flail is mounted
to a bar which is pivotally mounted between a pair of
lugs mounted on the rotor, such that the bar can effect
pivotal movement in a plane perpendicular to the rota-
tional axis of the rotor. This ensures that there is minimal
wear on the lugs and chain links of the flail since wear
is confined substantially to the metal bar.

[0022] Preferably there is a stop means on the rotor
which restricts the range of pivotal movement relative to
the lugs available to the bar in a direction counter to the
direction of rotation of the rotor. This reduces the likeli-
hood of flails becoming tangled in use.

[0023] Preferably the lugs comprise aligned holes
which receive the shank of a bolt, the shank of the bolt
forming a pivot for the metal bar coupled to the flail.
[0024] The weight may comprise at least one recess
for accommodating the flail therein. Preferably, the
weight comprises two recesses.

[0025] The weight preferably comprises at least one
pair of aligned apertures which each receive the shank
of a pin for releasably securing said weight therebe-
tween. More preferably, the weight comprises two pairs
of aligned apertures.

[0026] In accordance with a second aspect of the
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present invention there is provided a method of clearing
terrain comprising the use of a flail as described here-
inabove.

[0027] Inaccordance with a third aspect of the present
invention there is provided a kit of parts, for use in clear-
ing terrain, comprising a weight and flail as described
hereinabove.

[0028] In accordance with a fourth aspect of the
present invention there is provided terrain clearance ap-
paratus comprising a plurality of flails as described here-
inabove.

[0029] Specific embodiments of the present invention
will now be described by way of example only with ref-
erence to the accompanying drawings, wherein:-

Fig. 1 is a plan view of a chain flail with a clump
weight mounted thereon;

Fig. 2 is a perspective view of the clump weight; and
Fig. 3 is a perspective view showing the preferred
means by which each flail is pivotally attached to
the rotor by means of a pair of lugs.

[0030] As illustrated in the figures, the flail 10 of the
present invention has a first inner end 12, which is typ-
ically mounted on a rotor, a second, free end 14, and
disposed therebetween a clump weight 16.

[0031] The chain flail 10 includes a plurality of inter-
connected chain links 18 and is attached to the rotor by
means of a pair of lugs 20a, 20b welded for example to
the rotor surface. The last link at the inner end of the flail
10is loosely coupled to one end of a parallel sided metal
bar 22 by way of an aperture 24 in said bar. The other
end of the bar 22 is pivotally mounted between the pair
of lugs 20a, 20b by means of a bolt 26 which extends
through aligned apertures in the lugs 20a, 20b and
loosely through a further aperture in the bar 22. Lugs
20a, 20b are typically arranged on the rotor such that
the bars 22 can only effect a pivotal movement on the
bolts 26 in a plane lying perpendicular to the rotational
axis of the rotor.

[0032] Lugs 20a, 20b are joined together at one side
thereof by a plate 28 which is dimensioned and posi-
tioned so as to restrict the extent to which the respective
metal bar 22 can pivot relative to those lugs in the direc-
tion perpendicular to the rotational axis of the rotor.
[0033] Free end 14 of the flail 10 carries a flail end tip
30 to assist the flailing action of the flail 10. Flail end tip
30 is pivotally mounted to the last link of the flail's free
end 14 by means of a pin 32 which extends between
two aligned apertures 34a, 34b in the flail end tip 30. Pin
32 is releasably secured into place by means of inter-
ference fit ( not illustrated in the figures).

[0034] Disposed between said inner and free ends of
flail 10 is clump weight 16. Clump weight 16 comprises
an elongate metal bar of substantially square or round
cross section having first and second distal ends 44a,
44b, the bar being formed by welding two shorter iden-
tical metal bars 42a, 42b together, with a coupling piece
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43 therebetween, as illustrated, or manufactured as one
piece. Two recesses extend from the first and second
distal ends, substantially along the clump weight's lon-
gitudinal axis, which accommodate the last and first
chain link of the inner and free end of the flail respec-
tively. Clump weight 16 is releasably secured between
the flail's inner and free end by means of two bolts (not
illustrated) which extend through aligned apertures 46a,
46b in said first and second distal ends 44a, 44b and
respective last and first chain links of the inner and free
end of the flail. The pins are releasably secured in place
by means of interference fit (not shown illustrated in the
figures).

Claims

1. A flail for clearing terrain comprising a first, inner
end, adapted to be connected to a mounting point
on a rotor, and a second, free end, at least one
weight being disposed between said first and sec-
ond ends.

2. Aflail as claimed in claim 1, wherein the weight is
a clump weight.

3. Aflail as claimed in claim 1 or 2, wherein the weight
is disposed towards the second, free end of the flail.

4. Aflail as claimed in claims 1,2 or 3, wherein the flail
comprises wire cable or a plurality of interconnected
chain links.

5. Aflail as claimed in claim 4, wherein the flail com-
prises a plurality of interconnected chain links.

6. Aflail as claimed in any previous claim, wherein the
flail comprises a flail end tip.

7. Aflail as claimed in any previous claim, wherein the
weight is releasably secured within the flail by re-
leasable securing means.

8. Aflail as claimed in claim 7, wherein the releasable
securing means comprises pins and/or nuts and
bolts.

9. Aflail as claimed in any previous claim, wherein the
inner end of the flail is adapted to be connected to
a mounting point on a rotor of a terrain clearance
apparatus.

10. A flail as claimed in claim 9, wherein the inner end
of the flail is pivotally mounted between a pair of
lugs mounted on the rotor.

11. A flail as claimed in claim 9, wherein the inner end
of the flail is mounted to a bar which is pivotally
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mounted between a pair of lugs mounted on the ro-
tor, such that the bar can effect pivotal movement
in a plane perpendicular to the rotational axis of the
rotor.

Aflail as claimed in claim 10 or 11, wherein the rotor
comprises a stop means which restricts the range
of pivotal movement relative to the lugs available to
the bar in a direction counter to the direction of ro-
tation of the rotor.

A flail as claimed in claim 10, 11 or 12, wherein the
lugs comprise aligned holes which receive the
shank of a bolt, the shank of the bolt forming a pivot
for the metal bar coupled to the flail.

A flail as claimed in any preceding claim, wherein
the weight comprises at least one recess for accom-
modating the flail therein.

A flail as claimed in any preceding claim, wherein
the weight comprises at least one pair of aligned
apertures which receive the shank of a pin for re-
leasably securing said weight therebetween.

A flail as claimed in claim 15, wherein the weight
comprises two pairs of aligned apertures.

A flail as claimed in claim 16, wherein the weight
comprises two pairs of aligned apertures.

A method of clearing terrain comprising the use of
a flail as described in any previous claim.

A kit of parts, for use in clearing terrain, comprising
a weight and flail as claimed in any previous claim.

Aterrain clearance apparatus comprising a plurality
of flails as claimed in any previous claim.
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