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| andngge 2 widsrepm t her e |s arran ed on 1;;,&,@&,,;@994 e. (1) aflail unit
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t he f &8N ofEsaOfeh.Gwmey RHBOFG GRher e the ar neWn¢ Y8 ea'er i (/8¢ &F'157*$upported at a
pi vot =int (17), so that when the flail rotor (12) is in operation the
uni t B T M sevRS, iBIcHEeY ARGk ks d91aab s OL position relative to the
surfaﬁ of' the remain, which apparatus is equipped widt a protective shield
(15) BEE ween the flall rotor (12) ~ and the carrier machine, (1). The
inpac% of the chains ang:hwm ght s, Hgai nst he ground or,' de an uplift

equal =@ the wei ght gI’JEne~fa/ 5 flail arns

(13) gEEto the suppo ofant (Y d (IS) is
arr ang=sl onrltefla{\ 7~ frame (14), so
that E&floats therew tyy-e

kwaeds when t he

uni t ) is ~ raised 14 a detonation.
The s ld (1S) is “preférab] I at. it inclines
sligh&y ~ forward. |1fis; pryferfabl ¥ pparded @nd hel d under
t ensi oM agai nst a sui abl% forc, €. 9. nore springs (27). An

optimal effect is obtained in order to ensure t hat m nes found i n_an

undul at i m‘ij)f’rbetrqﬂawrww f*éhfaftc glw*ﬂn yhergg here iy cefuﬁc G }féﬁ-}
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t hat ppé?aiif duppOrad 4t Spivar tlb)l sSﬂ:ﬁlwheAhﬁlﬁﬁ@d’ﬂ 2)& Qﬂahdﬁ'&ﬂﬁmt Of) wxll bc maintained in a floating
&\ position relative to the surface of the terrain, which apparatus is equipped with a protective shield (15) between the flail rotor (12)
=t and the carrier machine (1). The impacts of the chains and weights against the ground provide an uplift eqaal to the weight of the

fiail rotor (12), including the flail arms (13) up to the support point (17), and the protective shield (15) is arranged on the flail unit
o - (11), preferably on the flail frame (14), so that it floats therewith and is thus capable of bending backwards when the umit (11) is
"--. raised or lowered as a consequence of, e.g., a detonation. The shield (15} is preferably arranged at an angle so that it inclines slightly

forward. It is preferably pivotally supported and held under tension against a suitable force, e.g., by one or more springs (27). An
<@ opuma.l effect is obtained in order to ensure that mines found in an undulating terrain are detonated, whilst as a part of the detonation

force is transimitted to the mine clearance apparatus as a downward force so that its position is stabilised. A second embodiment of

the apparatus is especially intended to be capable for use also in clearing vegetation such as brush and scrub. In this version, the flail
B has a special support to allow it 1o sweep across the desired area with the rotor oriented in an optional angle plane.



rite apparatus is especially intended to be capabl e for ukRkaahszpo4n

cl earing vegetation such as brush and scrub. In this version, the flail has
a special support to allow it to sweep across the desired area with the
rotor oriented in an optional angle plane. 1 March 2004 V\%ﬂ@l& %€549
PCLYNOOO/ OB¥®B0/1654pevi ce. ; : especial |y for clearing of | afG &,

i nvention relates to a nodified construction nachine for clearing all types
of landm nes and which with sinple nodifications is also suitable for

clearing vegetatign s such as. e n yh i3 16,8 nifide-1aid areas.
Thus, the inventi geﬁv}%?'atees?etc&%g;ga%%grg]f%agj{l sggc}alngym%or cl earing
| andm nes, as disclosed in the preanble of independent patent clains 1 and

S. ~o During . the Second World r, speci al_appar - flail units,
were devel ogB%ImP’%‘F‘OH§€atF§1t°taHB°‘iiﬁ?dk°°§§q‘?§3rhgﬁ| é%aftoﬁaﬁaerﬁ%laga (f%gg. A unit of
this kind t tadintrienarsl whickowith simpésmedifications isralsoisaitablefor cleathelysBEER | wo
fixed ar e aa00eheOmalsints QY Mhehigdtid e _machine. Chains wi th vei ghts
at the end thereof are secured to the rotor. The intention is that the
mnes are to be detonated or crushed when the rotor rotates and the ~s
chai ns and tihes, theisiegtidrsrelatatio anappgrabsnespecidly for slessingdandimnesast hi ng from
anti personn ] f I1-dp@BK M nes having a charge
of up to se\?lesflg%éa%?f}%géo@ﬁ%ﬁ%%ﬁgﬁ@gﬁﬁgg% lT%lebe able to withstand the
i npact of the explosions, the first carrier machines were nodified mlitary
t anks. My e Duging tel Secordt Werld Wap eeciaf appefatus) ssqallédfiaibumitspwere developedr s and -
| ar ge const gkl gNaRGH ASRopliRUPulif kel Rt O GRGPHadRAICS for the
] na al

flail unit. ‘tradifio units a(r)tg‘gffectlveeé]land Fl_actical i n use.
However, th&ompasear FEr Grshafbsegpied benyesrstwodixed Apes g °"e‘H€ A% %awer |
especi al | y \sheiar inhchirke. @it atithaveigiiy atthet dnd theptofreasecuiédyto teproted. Ehed wor k
deep in the,qLoaq. tthl{)lhémix{e%%% b0 dGG AN LhuSRedWhileh thd Yot R6theed Aiditing he
carrier machine nmust be _eﬁw pped wth the necess§ré ar.nogrr"ga:ngtl ng and
per sonnel’s prchtipvandsheir weighis beah the srenndd0f Mifcs May fe apyiags 1o “very .
power f ul , bykksyaneh@iney offacm @boyp@0e g ramietankt mbie hawng Crhargs)ofnp keseyéralk nown
apparat us f qk | ' (WEFY kimbst BPUSE s ahei Vil i an
vehicle is '?ﬂg%ﬁﬁéﬂs%g?g}gﬁ?%' ,d%e%ﬁ@oémsggﬁd%e Igﬂé[u't, pc%(]j ﬁﬂt'zsh SWo engi nes
and wei ghi ndirstisamier machings yete mpgified wilitary ¢ %bM}]’mt' St eégr?ﬁ) of these
vehi cl es 30 venidiay, fbrsextinpleaaosbrandd ldrgconstruktiovkmachibés, hinetbepsuisdged on a
| arge Ford tc'.:s.lqﬁak Qbcrind f%ﬁtlpgﬁﬁl &P ulthe%r.d%igﬂfn?ﬁil uiRCarOBIrELiRE DR idiskit h t he
I'ts_ Was that m nes e

first flarl un ] | ocat IPS nken .parts of the terrain
were not detihie dipvisyen the operationsofitheinit Gaflog SAsHAEY epgne B SPHYelY

const ant 3s yighatit deahable tamatincrotor witligtaspdediand wark deapl ih dw grounds Thisace
contour of 1l § St dlldlrion Bief el i Pul BhcFioPhlth R ThusbC iiped Wabh Y. Wals
apparently fasT ehed o ?rhe_ rear end of the al | %r on the m ne céearance
appar at us  SITEFe¥EATY @meyr pEHRS ad neffoped BrotecHoR HiapEt ?tﬁh"t machines concerns

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

—

One example of known apparatus 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. Il 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 II in order to ensure that



1 March 2004 WD 011 16549 PCf/ NO0OO/ 00281 the flail was "bal flambhd?ooabove a
point. In this way, it was believed that it was possible to maintain the
rotor armand the chains at a constant hei ght above ground | evel. Another
exanple of prior art is taught in US Patent 4,765,221, which descrl bes a
tanks |ike WPAE%f%ar ance apparatus equi pped with a rot at PRENPPE
arrangenent. As further exanples of traditional m ne clearance appar at us,
ref erence can be nmade to GB Patent AppIrT'gcation 2 126 958 A, WD 93/11402 and
US 5, 007, 325 (Aardwark). The Aardwark chine apparently has a flail unit

that 't'f | O?t tsxp]e @a]{ltlwéa@b&iﬁ&ba efhobSh ﬁahr. qh@mg“tape;t {vas$ badieteddBAIUSS potsitibe or
i npacts o e flall chains n 0 [ ng greater io
ef fect i veneé%m\?d‘f@ﬁ”lhﬁé‘)t?ﬁaﬁ@sa"ga}@ Cgﬁ‘P? %tcf“:q‘ﬁ% nra'@r‘gtht%?é'eéf%f@get F've shield is
mounted on wheels in order to follow the surface of the ground, and the

teachi ng of ABQ ther g@ﬁfg{?&gmgpﬁﬂs 'i‘ﬁ{ghﬂHtUS PReAN7d5,2¢ h\ﬂl’ll@lﬂiesm WERR- t hat

w Il bring about an simlar caus e.cl earance
appar at us® adkemuRsflearace P@WWé’HF‘PBW %ﬂpgotmﬁqﬁlearf/aggq ‘Hﬁﬁlfth@'t a
convent i Onale)(adllﬁiégﬁ;',traﬁmmlfnuhe tleaadce apparatognsferenced ¢anrbe meadh o@D Patentl_ast | vy,

mention may Pﬁﬂﬁ zq;ﬁ%‘zﬁ’hgﬁvb §9¢1488 Uhd VYR 6/ ﬁﬁ%ﬁrdm C'Th@'ﬁ%%ﬂes a

so-called m ears to resemle nyent .I's used
primrily a§“f’é§h§‘§ PRAFTOF 1 A tlai) ungt thati"floats aldhe desipg he‘%‘gra ‘b‘f‘?r’i]éq te’f"rﬁ“ﬂes and
the |ike fragcdubeofate ingacts efmhﬁagbmmhgafﬁhﬁhsgmmﬂ \tharbbycmsiring gsaatpgest s t hat
ol ot vl RRbRehl i Fu SRR MONET Hdbeud DB BRALAY Ul 1aloliRAR and or

expl osi ve ch 1% m ne clearing system the
so-cal | ed Cc)’h“t?&’étm order tfe]lopathe 5‘“&§° BfJ FigEned, and thetsashingisd thindoeumgtk| y on 21
July 1999. Tioes fiteainé aryTeshlcaDnedstres s el bitng dtioat ayefleesimifrtdnhagh t he

M necat M nh88) uath 8 ShETAR AV ISl o'B. AUARE 953 sfolRerod to the

convent i onal cks or

defi ci enci es‘thSF'Gfacéﬁ(wpfém"ﬁ‘h@rgﬁyﬁﬁvﬁfﬁi] éra%‘?’é?fefrﬂ"ﬁt%’ﬁ?ﬂ mb"eh“l?per ated to cause
the flailjsunit to "float" above and follow the terrain, thereby providing
the necessary, st\fh'npea}l&gmg b€ RadiRalShol dRuBEM %b%@éﬁ%%ﬁcﬁ Gabiggspes 1
depressions, Trfegulrari es or the h I.n" ar e detonat ed

| ndeed, thi sSOVVéBedﬂBmlf’saHe Thistagprarda resseblefhe iyentipie PHtARUsed RETEEH &S basi cal | y
as a scrub clcadichsarer, 3R Regrednt hti-peksongel ininepaidtthe liteok dry theuintfab lothe or

ggg gL!S 29 O]?X t 4] 8t§r{dv eﬁ}e sn%&um c?ea{g?l ﬁgfq’estg I&?a'? 1t§%lflrfsﬁ rtéﬁ?tﬁ fo? E/%e' g%i%&%%lwgg?la nmC ge S.
appar at us® |H°5%lb3§bh%%dé§@8$@df%e§ﬂa%‘ée‘é’r%Beéupport the protective shield so
as to ensure optimum deflection of the inpact of powerful mine detonations)

I.e., blast yayes, re%gtm%q?ﬁa% tnﬂae 893;{&%5%&&%% {?fca]ed@on@ta& z§¢m&wﬁ it

was necessary go ensur or ces causi ng
it to be |ifvesublished indared Dgfeneaneesineonm? hbtly (23P- W’Glﬁ{ﬁ?“t&l}?m&“ $ts working
posi tion. Mysavar thislsﬁsté}ﬂSAhﬂﬁighEMMdlebdlaﬁmé blentng ystamaeandmbier of 1 Mar ch
2004 3 a m “aedv%taeaeE EoHipar N P APl Te B G %aﬁ%p%ﬁ%cﬁg’ ok B4 afn%lPér ving

veget ati on suc *° B d Scru P earance or t

| andmi nes. drawbacks or deﬁc:encxes 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 dqpressions,
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 necess;ary to shape and support the protective shield so as to ensure
optimum deflection of the impact of powerful 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



The deficiencies and drawbacks of the known m ne cl earance apparatus are

elimnated according to the invention by neans of an apparat dsMach2ae4t ype
mentioned in the introduction that is characterised by the features in the
characterising clauses of independent patent clains 1 and 6. Advant ageous
enbodi ments of the invention are set fo®th in the dependent patent clains.

Mor eover, g i éi@é/lﬁﬂ%é Shdrld Whkthld@n i BSGselitot H&ﬁo@ﬂg%g&ﬂﬁoq %?ch.deisSd osed
LT to

in patent claim e mne clearance apparatus accordin e 1 nvention
wei ghs ab@iphes and sgnhesior oithe slegiace obthe larsimpaes., and rel ativel y

i nexpensive to produce and maintain. It does not require any speci al
transport_systemand lends itself well to transport by plane. Mreover, it
can be ai The defisiengies anddraywbagks albbr krewn suipr eearanee appasatys asuélinibated f or
transpor t ;¥ rdiddeknh® fnvb A EIATe : j Loto a
standard ?Sorcoidjnlt%ai ngglrV fﬁz)arnI %Tpnen‘?f%@yapfgggtggr(&rqgl Wpe%ﬁeeﬁ?h%iﬂttb%n w1l now
be descr i ipEedugtiem thagiseheracterisgd b éhattegivresyis thehehasactenting clauses of schemati c

i Il ustrati,9&h<pH ﬁtf%fpé}ﬁ Htad QY chine of the Bobcat type with the

oper at or'ls écbab gn Oag! ng bucE:%Eé%qt'El separated fromthe machine; Fig. 2 is a
schematic illustration of the construction or carrier nmachine with extra
equi prent advahtaebad BRBEA MRS ARl dhiBh 4R vl ' &
appar at us accoa?di ng to t gf}’nventilnon; Fi%gé qu?@@tggﬁgﬁ%ﬂe@??é%ﬁga?@ ion of
a first enbodi nent of the apparatus, according to the invention ; Fig. 4 is
a schemat grebldriifHelifldrtbn Alla@s EEHRME | 26@r ding
to the invention: F'i g. 5?6\?%2 3 scheng?:ﬁggi %@?ﬁ%ﬁtg%ﬁggggg{%ﬁc%ﬁghe
flail unit with the protective shield nounted on the enbodi nent of the

| nventi onTiEAiNg didhrdic® appafiitid A%ordi Rt% 100281
4 Fig. 5Ais a schérratiacp%ial I ustr.gtri"ign%?&&gtgal S‘M%P?Qét%ﬁlé%itlgﬂm' Qs\(/)vl th the
pr ot ect i VAN mpacheed reativehcnexrsogivedmprogiice ard naindain.ilbdoesinehn i n Fi g.
3 during dghiveasy ddediPlraNdpohi®yserPhid18ndd i&"eﬁ;we'ﬁ!tgtra o'rljsdygﬁz%]ﬂé’?‘ﬁfl&% ver,
schematically how the mne cl éarance apparatus in Fig. ehaves 8ur| ng the
det onat i dhcastbeyaififted by a CH-47 Chinook helicopter. It is also suitab

or trailer and can, for example, be driven into a standard 1SO container for shipment by
sea or rail.

e for transport by truck

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

Fig. 1 is a schematic illustration of a construction machine of the Bobcat type
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;

Fig. 3 is a schematic illustration of a first embodiment of the apparatus, according
o the invention ;

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

Fig. 5A is a schematic illustration of details of the flail unit with the protective
shield mounted on the embodiment of the invention shown in Fig. 3 during



Figs. 6-7 are schematic illustrations of details of the fl'd/#°UsP¥4in the
enbodi nent shown in Fig. 4; and ~o Fig. 8 is a schematic illustration of
the apparatus in Fig. 4 while naking "oscillating” progress. Fig. 1 shows a
carrier machine 1, which, e.g., nmay be a construction nmachine of the ~s
Bobcat type e ed with inplenment or tool arns 2. that ted by
hydraulrc ﬁﬁpfs 3. The figure also shows a |oading bugt Gﬁﬁﬁéﬁd an
operator's cab 4 detached fromthe machine 1. Fig. 2 is a schematic
illustration of how the carrier maching 1 in Fig. 1 is nodified to provide
a mne clearance machine. In the drawing, the reference nuneral 6 indicates
an. arnoured, SFHLBR i¢akchemhbicilloAibe obdutaiBREtheMailuniwitithe grotectivedi t i oni ng

Phant and ey 2 s Bl o iR A P ARARARI G Sk H FiE T BRgC N 1 O Of

the carrier nmach anci ment ed on the
machine 1 with tfwaémaverwetﬁqlasnemu&ad coupling or adapter 7 in such a
way that it can be easily renoved fromthe machi ne without any external
assistance. The adapt. . KEiRgs | npl enent s
opdRdAal PRS- %(%elﬁu%Ié%eg?éﬁex%!iﬁcgllgﬁf)\?srﬁéjﬁn R SERU LREHR TS | Pl en e
steel or rubber behwéwrlreﬁw@oreweﬁaa%mer sing extra wheels 8 are al so
provi ded. The reference nuneral 9 indicates an extra engine with hydraulic
punp and cover. 'Efa@gécﬂ Atfc if2dy rXtién{}to%g&ﬁs §3nd Xi'FumﬁnftAeaelh volifhiedf - The
regul ar propulsr&? e or nstruction mac I'ne can therefore be

mai nt ai ned i n arshemirbdfigi%and orm The reference nuneral 10 indicates
schematigally a fastening device 30 for the flail unit. Figures,3 and 4
show t he m ne cI [ fheW th two
respective types %‘gﬁﬁ%ﬂ%&%&fﬁh%%n &%}gl rgtir}%{ng?g |42W}|ﬁfrar |a%atged by neans of
the reference nuwesi¥ating” BiegreSs equi pped in the usual manner with chains
preferably havr ng wei ghts ss attached thereto as can be seen nore clearly

from Fi gur e? Em)%s a camer]'m%'[l&ehlf %\Q’ﬁ'}% ?Féh‘ﬁ un| Cgm%HJﬂ%CBMQG nt al

princi pl es o’1g arrangenent W t :P tecti v’a shield in
the first eﬁb‘éf@“r&‘é%?queg Réthiimplementen oot arns 4 et arg Aperatad DYERANIG | ng t he

flail rotorcdiddes Sa%aﬁgﬂd albe thuean lbading hukét Seandmn bBerator’ sicdbi 4 dtacherd
thereof. Thg @%@{mch?ﬂgdl tzfr?a ?Jh@?ﬁa&@:ll@?t?a&i%ﬁ of H&»Q i cfallrfé!' Jnaémmnm t hat

runs at a sul trveto lﬁ ne? nﬁ? f

drawi ng, thEgpl &ﬁ%"%ﬁeqtﬁé’“f"r fePg C@WBW? ‘i‘ﬁ%’ﬂ‘?t ?)E\’F éar‘ivd'?gc ¢4F e‘EeB"et he pl ane
of the arnmsnuni&relrteindicatenirsompurey,sdiety sbhp Jbistmarbesqdippedhvitharadic one end
pivotal |y supp [otmn%lg)@dnY%d rﬂﬂ Do ddudddites Erll@d&angérﬂ%ts fhieshoRd dbatrolR@i Nt 17

may be arrange dis abl e .or adj

di spl aceabl BECPRISHMARHRAT ﬁB‘E‘ TREHHPMELY- bjr}j‘?)\?? Hmof'ﬂggf’ﬁs}feémcﬁﬂbéevr ce 10
for securi ngithhie aidbf suitdbl¢ mpidreuplingl oradamger infsughrewaybitiitrean bs ezstly anged on

the opposit g &Rdd %mttki@m%rm% wifhout 4h tetlﬁ‘eniail ealstRte TR HbhRid7 héyad® dehere is

provided a tective shiel dl15, itioned at gl e so that

it incli nesu?egrfwaﬁeﬁf“% ‘Y%E‘F%H’P%lﬂg?rﬁs SuIc ﬁ?&pﬂér@e g a§“c‘g\uratlhe upper end
t her eof , 21t hettachinettsl Momwdbeedesn@hecbra\dem&cés wdsatﬁbulamg;pxmwb% ortion in
order to enhangs ﬁréﬁde%ihlﬁla Eléf&am%fnﬁﬁata; 9Trﬂ]‘?ca§é§'aﬁ|eﬂra]1§1gln§ Withe araalm y
pivotally SUE Or%‘f dﬂg%ar nt ai, ‘H&ﬂ fensi on bxra guhere u]e force, e.

g., by a spP COSTi HYSEE6 eﬂ?%"“ﬁ&?ﬂ% &%n d'€ated by means
of the ref epmpoksxonwngnabf th canstriEitig® Mackine carethrefoes beemaintainbidinmnot ect i ve
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ground and the flails will follow all irregul arities and degressions in the
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st eady. hydraulic pump and associated lines, and a suitable driving 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 cancels 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 range of 300-350 rpm, but it is obvious that the speed of

rotation, the flail dimensions and the positioning 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
lifted upwards as the arms 13 are rotated about the centre of support or pivot point 17.
Because of the detonation effect, the flai! 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

30

35

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
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 13
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

ine can, if so desired, be s
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9. An apparatus according to any one of claims 1-8, charact¥pic§€80#n that
there is arranged a sensing device to nonitor the | oad and thus the hei ght
of the flail rotor, and suitable adjusting neans for the flail arm so that
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characterised in that the impacts of the chains and weights against the ground provide an

uplift equal to the weight of the flail rotor including the flail arms up to the support point,

and the protective shield is arranged on the flail unit, preferably on the flail frame, so that

it floats therewith and is thus capable of bending backwards when the unit is raised or

lowered as a consequence of, e. g., the detonation of a mine, which shield 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.

2. An apparatus according to claim 1, characterised in that the machine chassis is
furnished with armour plating and the machine is equipped with a detachable, armoured
operator's cab, and the flail arms at the pivot point are connected to two support arms
which by means of a fastening device are joined to the tool arms .of the machine in such
manner that the flail unit is removable and may be replaced by other attachments if

desired.

3, An apparatus according fo claim 2, characterised in that the spring or springs are
arranged on the flail frame which is also equipped with buffers in order, in the event of a
mine, detonation, to cushion the impact of the protective shield against the frame and
possibly the impact of the frame against a buffer point on the fastening device for the
support arms.

4, The use of an apparatus according to claim 2 or 3, after use as a mine clearance
apparatus, after detaching the flail unit from the tool arms and removing the flail engine
and the armoured operator's cab, and optionally mounting the original operator's cab, as

a construction machine, agricultural machine, mini wheeled loader, truck or the like.
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9. An apparatus according fo any one of claims 1-8, characterised in that there is
arranged a sensing device to monitor the load and thus the height of the flail rotor, and
suitable adjusting means for the flail arm so that the rotor can be held at the desired
height above the ground.

10. An apparatus according to any one of claims 1 to 9, characterised in that an
operator's cab is mounted at the rear edge of the carrier machine with the aid of a rapid
coupling in such manner and so equipped that it can be detached from the machine
without any external assistance, and that the cab is equipped with armoured glass and
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