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inuse. However, the operation of the unit calls for substantial engine power, especially

when it is desirable to run the rotor at high speed and work deep in the ground. This,

taken in conjunction with the fact that the carrier machine must be equipped with the

necessary armour plating and personnel protection, means that the machines concerned

25 are very powerful, bulky, heavy and of poor manoeuvrability.

One example of known apparatué for clearing mines where the flail unit is mounted on a
civilian vehicle is the Danish machine Hydrema, a machine equipped with two engines
. and weighing about 16 tonnes. However  probably the most common of these vehicles -
30 today is the Aardwark J.S.F.U. Mk. III that is based on a large Ford tractor and weighs
about 14 tonnes.

The main problem with the first flail units was that mines located in sunken parts of the
terrain were not detonated by the flails that were designed to ”sweep™ at a constant

35 height above ground level and did not follow the surface contour of the terrain. To
eliminate this problem, a counterweight was apparently fastened on the rear end of the
flail arm on the mine clearance apparatus Sherman Crab Mark I/ in order to ensure that
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An article relating to a new mine clearing system, the so-called Compact 230 Minecat,
~was published in Jane 's Defence Weekly on 21 July 1999. The present invention is
based on this systém. Although the Minecat mine-clearing syst;m has a number of
25  advantages compared to the conventional flail apparatus, it does have a number of
drawbacks or deficiencies. For example, the hydraulic system cannot be operated to
cause the flail unit to “float” above and follow the terrain, thereby providing the
necessary whipping force against the ground to ensure that mines in depressions,
irregularities or the like in the terrain are detonated. Indeed, this was not the intention,
30 and the machine functions basically as a scrub clearer. Consequently, it is not
particularly suitable for handling explosives that are larger than so-called anti-personnel
mines. Because of.the small size and the low weight of the Minecat clearance
apparatus, it was neceséary to shape and support the protective shield so as to ensure
optimuni deflection of the impact of powerfi:l mine detonations, i.e., blast waves,
35 splinters, earth, gravel etc. At the same time, it was necessary to ensure that the vehicle
was not exposed to forces causing it to be lifted, overturned or in some other way
brought out of its working position. Moreover, it has been found that there is a need for
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carrier macNigreovst,litcaf b hidlifted by a CH-47 Chinook helicopter. It is also suitable for
transport by truck or trailer and can, for example, be driven into a standard ISO
20 container for shipment by sea or rail.

The invention will now be described with reference to the drawings wherein

Fig. lisa schematic illustration of a construction machine of the Bobcat type
25 with the operator’s cab and loading bucket separated from the machine;

Fig. 2 is a schematic illustration of the construction or carrier machine with extra
equipment for arrangement thereon in order to provide a mine clearance
apparatus according to the invention;

30 '
Fig. 3 is a schematic illustration of a first embodiment of the apparatus
gccording to the invention;

Fig. 4 is a schematic illustration of a second embodiment of the apparatus
35 according to the invention,



equi pnrent for arrangenment thereon in order to provide a m ne clearance
apparatus according to the invention; 30 Fig. 3 is a schematic illustration
of a first enbodi ment of the apparatus according tp the invention; Fig. 4
I s a schemen d1a16549| ustrati on of a second enbodi nent of thepCENQon/aeRs1s 35
according to the invention; WD 01/ 16549 PCT/ NOOO/ 00281 4 Fig. 5Ais a
schematic illustration of details of the flail unit with the protective
shiel d nounted on the enbodi nent of th& invention shown in Fig. 3 during
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unit in the enbpgi4reflavel $ihfl¥Blehrngthies;4; and 10 Fig. 8 is a sch_erratic
illustration of the apparatus in Fig. 4 while making "oscillating"

progress. Fig. 1 shows a carrier nachine 1, which, e.g., may be a
construct i on nekigi Heillystratesschenmtipylychaw theeine gearpaesdppiraths indfig.rent or t ool

arms 2 that arepdpRedsdufifl the deaidHlof & miy! i nders 3. The figure al so shows a
| oadi ng bucket 5 and an operator's cab 4 detached fromthe machine 1. Fig.

2 is a schematic illustration of howthe carrier machine 1 in Fig. 1is
nmodi fi ed to prokigs&-tamischemetiedustrationsraldetails of the flaflemit imtbie egpbodilment ef er ence
numer al 6 indi cabes iRFigasmalr ed, safety cab. This may be equi pped with an
air 20 conditioning plant and may al so include devices and arrangenents for
remote Yontrol of the carrier machine and ancill ary equi pment. The cab 6

i s nmounted on t¥ig $risasckamatic iNystratianraf the appafatusin Figh# svhilepralding oupl i ng or
adapter 7 in sumcmawi—,t—dg?éss_it can be easily renoved fromthe nmachine

wi t hout any external assistance. The adapter 7 may al so be wused for
securing working inplenments such as, for instance, various agricultural 25
at t achrment §ig. Ashowa g ¢andes maghiae 1, which. gifanayheawanstrdtion achingiofghebi | i si ng
extra wheeBabéht type equipped with implement or tool arms 2 that are operated by hydraulic

cylinders 3. The figure also shows a loading bucket 5 and an operator’s cab 4 detached
from the machine 1. Fig. 2 is a schematic illustration of how the carrier machine 1 in
Fig. 1is modified to provide a mine clearance machine. In the drawing, the reference
numeral 6 indicates an armoured, safety cab. This may be equipped with an air

20 conditioning plant and may also include devices and arrangements for remote control of
the carrier machine and ancillary equipment. The cab 6 is mounted on the machine 1
with the aid of suitable rapid coupling or adapter 7 in such a way that it can be easily
removed from the machine without any external assistance. The adapter 7 may also be
used for securing ivorking implements such as, for instance, various agricultural

25 attachments. As outlined, steel or rubber crawler tracks and stabilising extra wheels 8
are also provided. The reference numeral 9 indicates an extra engine with hydraulic
pump and cover. This engine is only intended to power a flail rotor. The regular
propulsion engine of the construction machine can therefore be maintained in an
unmodified form. The reference numeral 10 indicates schematically a fastening device

30 for the flail unit.
Figures 3 and 4 show the mine clearance apparatus according to the invention with two
respective types of flail unit 11. The flail rotor is indicated by means of the reference
numeral'12 and is equipped in the usual manner with chains preferably having weights

35  attached thereto, as can be seen more clearly from Figures 6 and 7.
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: device 10. The flail frame cylinders 23 are supported by means of a suitable fitting on
the tool arms 2 and on the flail frame 14. These cylinders 23 can be operated to raise or

n.S-Z

lower the flail unit as required.

25 The mode of operation of the flail unit is as follows: During the clearing of mines the
frame cylinders are set in a substantially “free” floating position, i.e., they do not exert
any force on the flail frame 14. Because of the weight of the unit and the.position of the
pivot point 17, the flail rotor 12 with its chains and weights will exert a downward
force. With the aid of a hydraulic pump and associated lines, and a suitable driving

30 unit, or another appropriate drive system, the engine 9 causes the flails, i.e., the rotor 12
with its chains and weights, to rotate so that the impact force of the flails against the
ground gancels out,the downward force. When the machine is driven over the field to
be cleared, the unit will thus float above the ground and the flails will follow all
irregularities and depressions in the terrain. A suitable speed of rotation may be in the

35 range of 300 - 350 rpm, but it is obvious that the speed of rotation, the flail dimensions
and the posttioning of the pivot point 17 should all be chosen to ensure that the impact
force against the ground is optimised with a view to detonating the mines.
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Fig. 5B illustrates a detonation. The arrows A indicate the “forces” that are released on
detonation, i.e., blast waves, splinters, earth and gravel etc. The flail rotor 12 will be

25 lifted upwards as the arms 13 are rotated about the centre of support or pivot point 17.
Because of the detonation effect, the flail frame 14 with the buffers 19 will strike the
buffer point 20 on the flail frame 14. The protective shield 15 will be foreed against the

- action of the aforementioned spring or springs 27, or similar means, be so that it strikes

the shield buffers 18. Fig. 5A indicates that during ordinary forward movement the

30 arms 13 will float approximately horizontally and the angle of the plane of the
protective shield 15 that extends from its upper end to its point of support on the frame
14 will be about 60’ relative to the arm plane. Since it is freely floating, the unit 11 will
be lifted and rotated together with the protective shield 15 during detonation, so that the
said angle will be about 120°, as indicated in Fig. 5B. The springs 27 of the shield 15

35 will be compressed and this, in conjunction with the effect of the buffers, will cushion
the shock effect. Because the shield 15 is bent or pressed backwards whilst absorbing



15 secured in a suitable manner to the tool arns 2 or another suitable
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I nstance in connection with slightly [arger obstacles, may al so be
provided. An exanple of both hei ght above the ground and distance in front
of the tracks is 4-5 20 cm but these vdl ues can of course be adjusted and
chosen accordi to at 1s, consider o be suitable. .Fig. S5R.illustrates .
a det onat | of® ‘!I]eﬂ%‘até?“r g %“Pﬁa‘?tt?ii’”é? ?ﬁge gq"ber‘@'é‘ etﬁ‘?&’f‘“‘ﬁ?‘é"‘?‘%?’é&@‘éﬁ%n

det onat i on, aidownyaid| farce asindicated byptheatrew. earth and gravel etc. The flail
rotor 12 will be 25 lifted upwards as the arns 13 are rotated about the
centre of s ort or.pivot point. 17 . . Because of t det onation effect, the
VAt | ot rans IO fhe i e B Beins et P S ceuehon of i ekoaping, RSB on ' ¢ he
flail framenote stible ppsitismeas itiwill be pressed dowmand Fixerbtofthe grodndispethatdttrembigs act i on
of the af or gpBRiah@SeshySPri ng or springs 27, or simlar neans, be so that it
strikes the shield buffers.18. Fig. 5A indicates that during ordinary
forward novenent the so arns 13 will float approximately horizontally and

t he angl e offigunes 6ol Sshowaletailhref thp embadimentef thei appatatuSin Figt4. dnthesels fromits

P ot ve ¢ o EuiS. BONE i |1SYARMY Bl AR 1o € bk cbdATRRULIT:

Vv | | | )] W

be 111t el afFTapgaesmpn SLIE A Sptor, 1 Hers, the Wrotectye sojardhes 2fsadfigaln g

det onat i on, rele, is made inftke fogmpfia platgHikehody adskis ghlyindid2@l indgokendinesdned i n Fi g.

5B. The sprirgesd/anaf7. tieusihl BisQupporte@ i Litable nfa8AB R I8 dobiifls boF e | N
conjunction wih the ef ock effect.

ect. of the buffe wi || cushion, the.

s t ho cAimeb e TR B otor 5s RSE Be bt SBERRP Pl S g Vi

01/ 16549 PChydeuir weei Ashawneindégusesd anshy, therunit 114s equinped mithflail pems  of t he
force wihi he, 4 penBsiGintabe d4 ! sBoédedsoBEeiI T Mddaik cyindbpppwar d force as indicated
by the arrow B. Thus, the machine, instead of being lifted as a consequence
of the detonation, assunmes_a 5 nore stable position as it will be pressed
down and f i &g embodipentds partirylasly suighle for remayingesetationiugh asdensa bathy . Fi gures
6 - 8 show ded sirtitswhith islvite fouad onmiidefieldstahe whith adadtpissentra grotfem4Thd n t hese

figures, th ' ' %Ht 5’&%& . | {1 | I .Qﬂa' the first

enbodi nent 0 ﬁ%ﬁg'l I#gb%;f)egll%@agér ra gt%é’%?ggéﬂ ?ﬂieth#}f’al f%’%rt orllil 2. Here, the

protecti % auated thegeon shan i the firs ¢mbodiment. This renders the equipment less power-
consuming and the speed of rotation can be increased to, e.g., about 2700 rpm., which

may be required for the removal of vegetation. As can be seen from Fig. 4, the flail unit
may be lifted relatively high, thereby making it possible to cut bushes and scrub by
‘starting at the top and moving gradually downwards. In use, with the aid of the

25 pendulum arm, the unit 11 is made to oscillate or sweep across an.angle of at least 180°
as indicated by the arrow B in Fig. 8. This may be controlled either automatically or
manually. After one or, if necessary, more sweeping movements, the carrier machine is
made to advance 2 short distance before a new sweep and so on, until the whole field
has been cleared.

30
The rotor 12 can also be tilted continuously with the aid of a hydraulic tilt cylinder 26
until it reaches a completely vertical position. A vertical position of this kind can
further increase the efficiency of the removal of bushes and scrub. The pendulum flail
unit 11 can also be locked in a position at right angles to the carrier machine, which

35 may be advantageous when flailing along fences or house walls. The height of the rotor
12, when in a horizontal position relative to the ground, should be constant. This can be
ensured by mounting a sensor on the hydraulic system of the machine to detect whether



role, is made in the formof a plate-like body and is only indicated in
broken lines in Figures 6 and 7..The-unit'i 1 is supported in a suitable
manner on the tool arns 2 of the carrier nmachine. The flail rotor 12 is
power ed byw@owmssdor a engine 9 with associ ated hydraul i c BGEN@W00288 shown in
Figures 6 and 7, the unit i 1 is equipped with flail arns is 13, a pendul um
arm 24, shock absorber 25 and tilt cylinder 26. The enbodinent is
particularly suitable for .removing veg®tati on sugh-as dense brush and

scrub which is en found. m nef i;el n i Ch resert _a probl em
The t 1o+ Belspiapia %okl SR Rorfl DS e WAt Yl Bl TR B Ae 2, BT 0P B

f ewer chai pesitim aan thys beladinsedantomatisally by migansfaf suitablaglestroms eauipments r ender s
t he equi pnent | ess power- consum ng and the speed of rotation can be

i ncreased {0,_¢€.0. bout 2700 r j. regwi red.faor the renoval
of veger at Pise & abermoRit s salbetn ilen ofHifhl, efechifi bt iiep Hsidelvel F, £ PO
rel ati vel yremagtified:faesiviign wagki ng it possible to cut bushes and scrub by
starting at the top and noving gradually downwards. In use, with the aid of
the 25 pendulumarm the unit 11 is nade to oscillate or sweep across an
angle of at least 180 as indicated by the arrowB in Fig. 8 This may be
controlled either automatically or manually. After one or, if necessary,
nore sweepi ng novenents, the carrier nmachine is mde to advance a short

di stance before a new sweep and so on, until the whole field has been
cleared. 30 The rotor 12 can also be tilted continuously with the aid of a
hydraulic tilt cylinder 26 wuntil it reaches a cgrripletely vertical
position. A vertical position of this kind can further increase the
efficiency of the renoval of bushes and scrub. The pendulumflail wunit 11
can also be locked in a position at right angles to the carrier machine,
whi ch 35 may be advant ageous when flailing along fences or house walls. The
hei ght of the rotor 12, when in a horizontal position relative to the
ground, should be constant. This can be ensured by nounting a sensor on

t he hydraulic systemof the machine to detect whether WO 01/ 16549

PCT/ NOOO/ 00281 8 the rotor 12 is working with force, i.e., deep down, or
with ease, i.e., high up. The position can thus be adjusted automatically
by neans of suitable electronic equipnent. Once a geographic area has been
cl eared of m nes, the machine can, if so desired, be



5 renodified for civilian use. WO 01116549 PCT/NOOO/00251 9 Pat ent c
laiins | 1,,, 000 0,00 "1t 11113 CL MS 1. An apparatus,
especially for clearing | andm nes; wherein there is arranged on a carrier
s machi ne (Woomeehdoai | unit (11) connected to an engi ne t opdaaNGvoomsi! ail
rotor (12) equipped wth chains and weights, which unit (11) conprises two -
flail arns (13) which at a first end support the fI '_JJotor (12) and at a
second end are nmade in the formof a frane (14), m are
tor

pi votally sypported at a qivot oint (17), so that
(12) is mgp-gfé-ﬁ-é’n,—t—l-‘r‘e—uﬂt—%—'gﬁj-will be malntal
position relative io to the surface of the terrain, Wmch apparatus S

equi pped with a protective shield (15) between the flail rotor (12) and

the carrier ,machi ne terised in that.t L. mpacts, of the chains
and we! ght sABGRpATEES, efetigy i Atttz Ftein e AP 2nesRe o ghe. o
the flails rmadnne((ﬂ;ﬂalhummﬁllhgormm;ecftoamlengmm pov@ a fipil taport(h2) eguippest t  poi nt
(17), and &hR cRfaiR8 teightss (infthGnit %ﬁl)) do&tpﬁ%ései%?ﬂtl s (19) g 4t alet (11),
o e ooty bt e M bRt e s dacond i e b bEESHE U Pt o
as a conseqwbm@xe@frms €13y are pivotallysnppoated aha pivotzpomit (1), sowkmt whestie 8adl (15) is
preferably @t&rqmqsimaipeaao@m i @1)tmtbelrtmmaﬁba HasacalihgpstionkQiRr d,  and
forbe. o grotprBiEotbe GHRR WER pinarars Saligped vl P2 BT or i ng 1 0
claimi, chbﬁtueftném Haibirotor (1Hand tht:e:mc maplan‘tﬁa.so;bmsctpmeﬂ ivthatshed- wi th anour
plating andthéhﬂpmmhﬁék axhcﬁwéi ks Rkt eldhowhd PRévide A RpBR eqialRU4h&d
et ed 1 SeENs e Bt eﬂg@f Zimwdﬂ%ré?"s&#%%" 353%@3%@’65???3 oy G Gevi ce
are j oi nedt @ditheprotsstiveshield (13) is ﬂﬁﬁn&eﬁénﬁbﬂzﬂﬁﬂr@lﬁ (hl)sar@f?rabbrm\athe fleiht t he

L | ai gmsg frdrkg (14); sb €EDI¢ AWohte tiRreithtind REtht€Edpakle df bdading bidkivardstwhehment s i f
esire

the unit (11) is raised or lowered as a consequence of, e.g., the detonation of a mine,
which shield (15) is preferably arranged at an angle so that it inclines slightly forward,
and is preferably pivotally supported and held under tension against a suitable force,
e.g., by one or more springs (27).
20
2.
An apparatus according to claim 1, characterised in that the machine chassis is furnished
with amour plating and the machine (1) is equipped with a detachable, armoured
operator’s cab (6): and the flail arms (13) at the pivot point (17) are connected to two
25 support arms (16) which by means of a fastening device are joined to the tool arms (2)
of the machine in such manner that the flail unit (11) is removable and may be replaced
by other attachments if desired.

3.

30 An apparatus according to claim 2, characterised in that the spring or springs (27) are
arranged on the flail frame (14) which is also equipped with buffers (18, 19) in order, in
the event of a mine detonation, to cushion the impact of the protective shield (15)
against the frame (14) and possibly the impact of the frame (14) against a buffer point
(20) on the fastening device for the support arms (16).

3s



30 An apparatus according'to claim2, characterised in that the spri ng or
springs (27) are arr rrﬂm lhagat frame (14) which is al so equi pped
with buffers (18, 19) i ”MI" ﬂu”ﬁ" evert of a m na detonation, to
cushi on t hwoiompesd? of the ‘prétettive shield (15) agai nstrcaynodosezse ( 14)
and possibly the inpact of the frame (14) against a buffer point (20) on
the fastening device for the support arnms (16). 35 i iliiiii 111111 11111
11111 ii WO 01/16549 C L M$ 111l PCT/NO0OO/ 00281 10 4. An apparatus _
accordi ng to claims 1-3, characterised in that at its upper end the shield
(15) is shaped having a curved portion and at its other end it passes into
a | ower parAn epparagisiageardipgta ¢laims (181 pharedtesised & thatet @6 nppey cwtthe geld with a
skirt (22) @$)issk Ed RV mazwdip@hions;tnauﬁlfs &ﬁer-eﬁdlﬂipass]?s ﬁt&élréwe%m o i nes
splinter-proof.rubbe . ¢ AN at us Speci r clearing. ,
wher oi n a R4 EPGHG wBich e BB Fatbon R & b dld b BaidiAer s and
craw er Br auRkag 88-, Aavitablesplintanpropfmibbeter eon, and to that there is provi ded
a flail unit (11) having an engine (9) to power the unit's flail rotor _
(12) which §S equi pped Wi th chains and wei ghts, wherein the machine chassis
Is furnished with anour plating and the machine (1) is equipped with a

det achabl e, An mﬁpmga&mdmineé@d(r@qs, whereinatoarries gdchine (ihbas tebre | ai |
unit (11) irﬁodlﬁdﬁn}tﬁét I&xﬁi‘ﬁheezi aAd |cramérQ¥acfs]§? hé\fe%@ﬁtﬂﬁﬁuzﬁ%ﬂ ﬁe%&ﬂﬁﬂ% 1'-5 maiﬁgsa
conpri sin ndul um.ar.m referabl. ocC sor .

ti lrr{) cyl lf’%a’g?&%%&pr%‘g&[dﬂaéaﬁ%g d@t*@?“‘%i‘%ff‘g'xﬁfbﬁ%?%%ﬁf?‘eémtsﬁﬁt} st‘?} y, can
be set in Al@hwhiehissauippedwitoehaingand weishisnwherpinthemachinerchassisiin, rel ative to
the surfac eﬁ.lﬁi'ish"ehlﬁlitﬁra,ﬁ!éﬁﬂplatﬁlgdanla%eﬂrﬂaoﬁm(éf(glﬁ% H&uiﬁ%ﬁ%idi i‘&tétcﬁ%mé,a! {nhS,
characteris | , um ar can, be er at.e i t her

aut omat i cal %g‘o{él[rédtﬁgé%tgf F§ab0(§8 c§%° Pt %]51 t?‘%%‘_%? ﬁ?’i‘i‘)“ gg? 'S@dﬁwitgsléea covering
an angl e offlaikrotas §12) amrenged pn 2 syppopmeappenreRrisingrRFatElimgTm 24 ai ns 1- 6,

char act emsi Sreferablytdshbck it86ber (25 Pdnd aniied) liad& D), &othat the rotor (12),

preferably continuously, can be set in a chosen orientation, and optionally locked
therein, relative to the surface of the ground.

6.

20 An apparatus according to claim 5, characterised in that the pendulum arm (24) can be
operated, either automatically or manually, to sweep the rotor (12) across an area
covering an angle of at least 180°,

7.
25 An apparatus according to claims 1-6, characterised in that there is arranged a sensing
device to monitor the load and thus the height of the flail rotor (12), and suitable

adjusting means for the flail arm so that the rotor (12) can be held at the desired height
above the ground.

30 8.
An apparatus gccording to claims 1-7, characterised in that the operator’s cab (6) is
mounted at the rear edge of the carrier machine (1) with the aid of a rapid coupling (7)
in such manner and so equipped that it can be detached from the machine (1) without
any external assistance, and that the cab (6) is equipped with armoured glass and that its
35 bottom part is V-shaped.



device to nonitor the |load and thus the height. of the flail rotor (12), and
suitable adjusting neans for the flail armso that the rotor (12) can be
hel d at the desired height above the ground. 30 8. An apparatus accordi ng
to clains 1lwhowakswacterised in that the operator's cab (@cTinooowmsint ed at
the rear edge of the carrier machine (1) with the aid.of a rapid-coupling
(7) in such manner and so equi pped that it can be

machi ne (1) without any external assisthnce, and tm Eﬂ!mﬂ ﬂ[‘

equi pped with arnoured glass and that its 35 bottonmy -

01/ 16549 PCT/NCOO/ 00281 11 | I!'I1H) ME Il 11111 IN 9. Anapparatus
according t®any one of clains 1-8, characterised in that there are

provi ded neags aﬁ;:@talﬂﬁraﬂl:&dlhil& m@he aﬁclﬁilas 18) @hﬁh&:@@d@&ﬁﬂm thére bﬁ

renot e-contr Oo'::\'llﬁ?dhmea g}]eg lf.%’l ?)an@ea&a meB\ns tgg re ongglrlor gnot her

suitabl e sit®e g to
any one of chefeteched gper@mwgt(&qrm qnethen suitable sitpant hqraese effyésioncr awl er
tracks (8) there are provided clearance bl ades (28) at a suitable distance
above io0 thﬁ)ground and in front of the tracks, secured to the tool arns
(2) or another suitable point, so that snall |rregul arities or elevations
in the surfabeanprratusaceprdingite aay ene efalaimsd-9, charasterised in that in e fioatofithe (1)

movgls f ?L wargdawlehtedcRs g?iheﬁi O propided tiRhraiceMBades (28) dedisuitablé disGAcERBbEe t O

enapl e e e
orable 1, Shegbi et 6Tk RIS ML 0T SRR
1- 10, after Ro¥E. s9dhay smlhgreselp@ensaﬁebvetmarwﬁsuﬁa&ﬁ péﬁhea&ua% medRyellede 1 ai |

unit (11) frorleara aiﬂl@lmaajilﬁs(l()ﬂ')ovadlﬁ»rwirﬁmmmytm dptiondlly dagiovide§ 9) and the

ar nour ed Op flﬂeﬁtﬁg BrabB)ihe A0HHa tbia(ag 2&?’&?@0\”&99 %Eﬁx?x&ﬁtg F m%[:fng% nal

operator's ca cons ruc |on ine, mni
wheel ed Ioad%PP" Ay uck or the like.

11.

The use of an apparatus according to any one of claims 1-10, after use as a mine

clearance apparatus, after detaching the flail unit (11) from the tool arms (2) and

removing the flail engine (9) and the armoured operator’s cab (6), and optionally
20 mounting the original operator’s cab (4), as a construction machine, agricultural

machine, mini wheeled loader, truck or the like.



