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arranged on rite flail unit ~ (11), preferably on the flail frame (14), so
that it floats therewith and is thus_ capabl e of begﬁ%ngﬂ ba.ckvvaed(? when t he
unit (11) i <Oreexample@f brovwroapppratysder ceaping Bunes dthere the tlatkunyt 1s moupied et j on.
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force is transmtted to the m ne cl earance apparatus as a downward force so
that its position is stabilised. A second enbodi ment of rite apparatus is
especi al | y i THeande groblenbeitlc thedidt dlafl onituwes thatswingsioetaddn synfesy pagstodtheon such
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opt i onal ﬁngl]eghpplém'g ground level and did not follow the surface contour o the ferram. 1o~ -

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 WO 01/16549 PCLYNOOO/ 00281 1 Device.;: especi farch 008 cl earing
of land m nes The invention relates to a nodified construction machine for
clearing all types of |andm nes and which with sinple nodifications is also
suitable for clearing vegetation s such as bushes and scrub | N

m ne-lai d aV84¥165%hus, the invention relates to an appar abG&N @gﬁgﬁlally
for clearing Iandn1nes as disclosed in the preanbl e of |ndependent pat ent
claims 1 and S. ~o During t he Second VD?Id War speci al apparatus, so-called
flail units, were developed for use in the work of nmechanical m ne

clearance. Andhity aeﬁ’bélmc%d’kwade i f)@lﬂﬂ tIhQﬁl@Wa%l i€ REPBAIROS BatiOl A possibie haf t
secur ed between, i wo machi ne.

rr.ier
Chains with Q\E‘F’é‘m"sthafc’t?rﬁ’ém rr@ é?“@g?t aa?ogstg:a}g-m%xg%ogetgwgnﬁ ¥ The
intention is that the mnes are to be detonated or crushed when the rotor

rotates and 4&391& Sxaftfp nelng} s glght 1wsziﬂétémb;eﬁsts ztzhewmewaee%bemw nes may

be anyt hi ng rom ant onne es. of, from a to aput -tank m nes
havi ng a tha¥§ é’“&ﬁd%ﬁa“f’%a@’é‘%fSﬁu‘PP‘fdo‘é“th‘ IO fgg{lrﬂr@ggque FAJRUIRY he apl e

t o withst andxirhgles sfhaditiond] niihecleatpice apparatys, tréferehce ein beanade &r GBdetentnes wer e
modi fied mlj d:{p Eéﬁo}lagbﬁ 95M¥ & d 8§80k Yand Q}Shﬁa{)] 22 aﬂifwa\ﬁgh'l'ﬁé RSrdwh@dr

exanple, tra caonstructjon nmac ave been used as zo
carrier machnashige ppRarenpy hﬁ il ypgt that “flgasst ?%B? g5sB% height abeve thy teain o
ef fective angdcfsastitheiatpatts ofihe flaftokutverpainsithe gpandithaebycibirmggreatercal | s for

substantial ¢ GBHEVaesD OMEH the %ﬁx‘?e‘%% eﬂldn‘éd ""ﬂl%gzebéfhéhé p?&%&é‘?rhéid‘is%édﬁ%dtoﬁe rotor

at hlghsee I'n conjunction with
the fact tha@hep#ﬁen @réprrtpé@l%*éﬁwr@c%’é@eB@l@amnﬂﬂweﬁm%°c s dpopmentar v
armour pl at idegs ARt duilies s eeHnicaY MéLRades eHat witbbrsy dHoat arl difectnairaiiir nethaconcer ned

Zs are very Dow \Qﬁ gHFOHPIQQF]Q’rane@%ﬁ?#atﬁ?gﬁ;dl@ot%rthgﬁoaﬁ%}{r ‘ﬂﬁs lrdar;%ne {ne exanpl e

of known appar unit 1s nounted on a
civilian veliesiafacka ﬁ%ﬁlﬁé’ﬁﬁlshr&?aﬁqﬁ’%@] Hﬁﬁpéﬁ%onﬁmﬁ;HE%i“ﬁ‘é“@qw pped with two
engi nes ard wei ghi ng about 16 tonnes. However, probably the nbst conmon of

these vehi cl at%tlg%le%gg | Be ttnta}ﬁscﬁ‘gé @J})&ﬂ?&t':wymll%@%%l%}’{mﬁ E'e% rlﬂe§aba56d on

a |large For lemwi th the
first flail serfatie wasﬂaelhéfﬁusmpw tP(S%S&F'élf the, Iny g b 45 sed B'flmf-lh‘é %drrain
wer e not detRAdtcedred) ef, e sivkapi’l ntitdeddonnel meinekesidghelike front hasenfice af tha

constant 3s el ahraee, a1 g deel A il bungle FPLLOMLRBS SHiaCe

contour of t ertai i s "prob a count erwei ght was
appar ent |9 frestibly durighmingeandfos expladvethargte f | ai I ar m on the nine clearance
appar atus Sherman Crab Mark Il in order to ensure that 1 March 2004 WO

011 16549 P ANDGL00261, | 15 Lakl 08B DALAKESS ARV AaBDhindc L1 S

way, it was b';l%?eve e.rotor armand the
chains at a Wespsbhghed We»fagmsl)ggg BprdLer2) Mjéﬂ999 The present invention is

based on this system. Although the Minecat mine-clearing system 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 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



Anot her exanple of prior art is taught in US Patent 4,765,221, which
describes a tanks |ike mine clearance apparatus equi pped w t March2804 ng
flail arrangenment. As further exanples of traditional mne clearance
apparatus, reference can be made to GB Patent Application 2 126 958 A, WD
93/ 11402 and US 5,007,325 (Aardwark). The Aardwark machine apparently has a
flail uni ; > \ i i I ecause of
t he inpac% gﬁ 'g?&?%r%hﬁ?ﬁar%%%w&%h%giaﬂl%ﬁ) t gg gé%%@yﬁ?h)égeé%ﬁ&{e%%d&r*ng

gr eat er i Rushes and poeh @siar iatee clepange abthedangintives.ed.  However, the protective
shield is nounted on wheels in order to follow the surface of the ground,
and the teaching of this docunent does not outline any t-echnical neasures
t hat wi | | Tig defigienpigsand drawwasks okthaknewn mine ¢legraneqigrmiralys ateceliminated

cl ear ance; RBRM P URe MEMIN Bmbshd &an é}ﬁﬁ&ﬁt‘]&o&'thg gl & MBBhEEin e L hUS 11

fact a conventional) large, "powerful tractor or c RStTUCEIon machi ne. s
Last |y, nigtiequstonihat iscchamrtersed ok drententugescioties charawedsiigiggusss afhi ch

descri besinéep"‘é?nﬁﬁﬁt'dﬁ%ht%iaﬁ}héh%bﬁ This appears to resenble the invention,

but is used primarily as a scrub clearer, i.e., it "sweeps" anti-personnel
m nes and the like fromthe surface ofthe ground. The structural design
suggest s AdahtddeotieMBadlireAR! & B AaLATLPAYAE bbendeft PASRIHs ur | ed
m nes and/ or explosive charges. An article relating to a new mne cl aring
system the so-called Conpact 230 M necat, was published in Jane's Defence
Weekly o : i tal t j .1 0 m

Al t houghrvﬁrgoﬁﬂéﬂhglgg%ﬂ%gﬁ?tggﬁﬁg ussss%}t(g{r% grdé&ﬁag%eﬁrﬁggggﬁﬁ é%\'/tz:n ag'es
conpared to the conventional flail apparatus, it does have a nunber of

dr awback fdl&d ' , j .. be
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det onat ed, | ndeed, is was _not the intention, 30 I'ne funhctions
basi cal | yit e ke aidiftgd by el Chinnekdwlieantery |t ig alse suitsble foriranspartayityckui t abl e
for handldrng;i iV : I ; [ I
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cl ear ancee3fatiht us, it was necessary to shape and support the protective
shield so as to ensure optinum defl ection of the inpact of powerful mne
detonations) i.e., blast waves, ss splinters) earth, gravel etc. At the
sane ti melheipvepdien mdlbraw Be gesgibed withaelerice ththevdsavippa whaeimot  exposed to
forces causing it to be lifted, overturned or in sone other way brought out
of its worKki ngagos_i tion. Mureover, it has been found that there is a need
for 1 March 2904is3 sghamghic Hpetetion oba gppetrustions marhine ot the Babsat thee used f or
removing vegetgin 08 optieflordTabunb§sadiifbRREUR RIS b thd'mathiR@r ance of the
| andmi nes. The deficiencies and drawbacks of the known m ne cl'earance
apparatus are elimnated according to the invention by neans of an

appar atus of tig 1 ¥RescHBMaliONastrdtidn bhthel d%h&ﬁ%ﬁ%? iolPEa ila%gaﬁn&nﬂﬁ agtpr i sed

by the features in the characterising clauses of 1|ndependent patent clains
1" and 6. AdvarftiResn i ayanoemantdnereor Reorpartee\ide aminesdeamaeg h in t he
dependent pat eippafdid ddcordy ®AMEnvehitdh: i nvention relates to the use of the
apparatus, as disclosed in patent claim. The m ne cl earance apparatus
according to the invention weighs about 6.5 tonnes. It is small and

conpact, and rm a is\echemBEXMARAEIYE of 9 iR BRBEEiInRAMN of R BbFAmius! AcddRfisy Not
require any special transport systemand lends itselt well to transport by
pl ane. Moreovep thgipverdisnte airlifted by a CH 47 Chinook helicopter. It is
al so suitable for transport by truck or trailer and can, for exanple, be
driven into a standard |1SO container for shipnment by sea or rail. The

i nvention wi | IFigdvis Beschamatic ugrafion 9f a speansrrrebadimentef theeapatriusner ei n

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



Fig. 1is a schematic illustration of a construction machi'fé?6f 20%% Bobcat
type with the operator's cab and | oadi ng bucket separated fromthe machi ne;
Fig. 2 is a schematic illustration of the construction or carrier machine
wi th extra equi pnment for arrangenent thereon in order to provide a mne

cl earance aﬁparatus according to the invention; Fig. 3 '%c? tic
illustrati 4% first enbodi ment of the appar atus, accor |n 0 the
invention ; Fig. 4 is a schematic illustration of a second enbodlnent of
the apparatus according to the inventign; Fig. 5Ais a schematic
illustration of details of the flail unit with the protective shield
mounted on the cs@Li;m@dhemﬁudllnestiaﬂwafa@msaifmdumnﬁivgthtBe protectg 1 March

2004 WO 01/ 16549 /aneg%QQﬁ&?q%dEﬁ&t o?@ie'nr?veﬂn cﬁﬁgﬁ%ﬁﬁl %M-ﬁ%r ation of

details of the Tsﬁlg rotective s t t he
enbodi nent of tﬁ@rward/wmwes%ﬂﬁgmm% g. 3 during forward travel while
clearing mnes; Fig. SB | | lustrates schenmatically how the m ne cl earance

apparatus in Fi g‘;i%%Bl u §ap§l?égiﬁbgll%?8\{vﬂ§é@ a;[ e%&mo,éap?%ﬂ} %Flgb 6-7 are

schemati é il ust&tions _ [ uni t odi ment
shown in Fig. 4:bebavgs dléﬂﬂ‘éﬁ@@“@@%%"@c‘ﬁ@ﬁhti c illustration of the apparatus
in Fig. 4 while making "oscillating" progress. Fig. 1 shows a carrier

machi ne 1, whi .C%e&s 65 are TR AR, iAot ikl BPoFRERAIGih cld Ve gﬁgpcat type
¢

equi pped with i are operate raulic
cylinders 3. The ng%gaﬂ %d shows a | oadi ng bucket 5 and an operator's cab
4detachﬁdfromthe machine 1. Fig. 2 is a schematic illustration of how

e anr e RiRS iF asthefnfle st olBENk LBkl ROK R il ©| ear ance

machi ne. In the erence nu |cat es a ar nour ed,
saf ety cab. Thi soﬁ‘ﬂgﬂt@é Bg@&epped with an air zo conditioning pI ant and may
al so include devices and arrangenents for renote control of the carrier

mchi ne ande@neildia yca&fémgmqi v, sgg 'béaz;emm%n%cm@omehl ne 1 with

the aid of s raprd cou I'n such %/atuhhat it can
be easi | y r BARAIEEPS ?Q}’r‘rﬂﬁeﬁé"thﬁ%ﬂlieﬁént\iﬂrf%ﬁ‘fmsa%ﬁhab%f? gperafpd '&’s@’ fice. The
adapt er nvgymaéxso The Ogwrd also shosaaloddingg ekt Sapdianpperateris sabsudstachal  f or

nstance, VALl Qo AGH cplﬁxg;rzqgaga,e@aa@ﬁmmoaof%w%tcma@gacmeeﬁh or rubber

crawl er trac tabl | extra wheel s arle e
ref erence nfitgel &Im@'ﬁ?f’di"é"a‘t"&? adﬂm%ﬁlle?r&“‘?rf@?‘}}?g‘ew ?Weﬁw Fed etgﬁ’ﬂ‘b and
cover. Thi snmgalrfe:ndsatemmrmnuremcteﬁm @bpdhsmay Heleghippedowity an afthe r egul ar
propul si gn St,fflﬂhg)% % 14 anpxﬁﬂﬁéﬁd&ﬁ&lb@é‘démm&?ar%gerﬁaﬁf&f RERt@ni@ioAt ai ned
in an unrmdl s {erence NUNEL a I ndi cat ?hSCh tllcally a
f ast eni ng qHhgjcaigier machme and ancillary equipment. The cab is mounte e iaching
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 Werking 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 maintéinéﬁ inan
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 wit_h 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.



30 for the flail unit. Figures,3 and 4 show the m ne cl earance apparatus
according to the invention with two respective types of fl aillManch2004 The
flail rotor is indicated by neans of the reference nuneral 12 and is

equi pped in the usual manner with chains preferably having weights ss
attached thereto, as can be seen nore cﬁearly fromFigures 6 and 7. 1
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exert a dowenthe fdaif wricas regitdd. the al d of a hydraulic punp and associ at ed
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
wei ght s, The modeofeopsation af thetlail unipis@s féllomseDaringt the clebind of raiges thstfratriee
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t he fl ai Iminesr ot or contlnues to rotate and "pound up" the ground. Normally,
t he operator nust then reverse the vehicle and repeat the clearing
operation across the area where the flail may have been too high. "“Fo
elimnate this problem clearance bl ades nmay be provided, indicated by
means of the reference nunmeral 28 in Fig. SA in front of the tracks. These
bl ades are given an appropriate shape, For instance, a share or plough

shageI and are is secured in a suitable manner to the tool arns 2 or



ss will be conpressed and this, in conjunction with the efffdarch@l04he
buffers, wll cushion the shock effect. Because the shield 15 is bent or
pressed backwards whil st absor bi ng 1 March 2004 WO 01/ 16549

PCLYNOOO/ 00281 the detonation force, a substantial part of the force wll
he transmtted to the machine as a downward force as indj 8’9&8&1}/&] L he arrow
B. Thus, tWOONYEM ne, instead of being lifted as a conseiauence of the
detonation, assunes a s nore stable position as it will be pressed down and
fixed to the ground so that it remains.stable and steady. Figures 6 - 8
show details of the enbodi nment of the apparatus in Fig. 4. In these
figures, the flail unit 11 is slightly nodified in relation to the first
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the firsy, %t&?%ﬁ{ﬁlaas to i aﬂ@"‘}%ﬁﬁ@uﬁ hfle gAuh®MRoimAllgSthe e oromss theil ng and

.the speed of rot n.can ¢fRNmay whi ch may
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the effi C: egr%ybu?FheE{\?a dl.[&@@?ﬁ’@flcogse PUshesePd h6deH Becofdifg RBAANIsUM fl ai | unit
S

| 1 can & n a position-at right angles to the carrier
machi ne, ‘whFetsidgeed fgbe wétablgy ant ageous when flailing along fences or house
wal |l s. The height of the rotor 12, when in a horizontal position relative

to the gr Oup% s8R rgtepf?d SRRLRAM he aHIWR AQﬁ‘iGlcQ@ 1RITFOced thy aBeledsedign @ sensor
on the hydr getona(‘:uorsl 1Se blast fravegesplﬁgrs Iegrgth and gr%}/e C% \AP tﬂaui'? rotor 1% J/Yﬁ%gh 2004
25 lifted upwards as the arms 13 are rotated about the centre of support of 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
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 13
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




WD 01/ 1 6549 PCT/ NO0O/ 00281 8 the rotor 12 is working with f¥aER2004e  deep
down, or with ease, i.e., high up. The position can thus be adjusted
automatically by nmeans of suitable el ectronic equipnent. Once a geographic
area has been cleared of mnes, the machine can, if so desired, be s

renodi fied for civilian use. 1 March 2004 9 Patent cl ai?rzf é(m@%lappar at us
for cl eari WQOHI nes, wherein there is arranged on a cREFNGP chine a
flail unit connected to an engine to power a flail rotor equi pped with
chains and wei ghts, which unit conprisgs two flail arms which at a first
end support the flail rotor and at a second end are made in the formof a

frame, whenge gé@&laﬁwﬁ)r@r @sd%mﬁﬁaabh;y ofSthpperct adll b transpittedtio theinmchingas t hat
when the fla

r ot e unit will be maintained in a
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i's equipped with a protective shield between the flail rotor and the
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flail unit headiengadvanenghoe disengdwdore amewswetp andfsp an ur\t!b@swmh

equi pped W|t ?aﬁi%ﬁr gnd wei ghts, wherein the machine chassis is furnl shed
wi th anour ating and the machine is equipped with a detachable, arnoured
oper at or '¥% cab characterised in that the flail unit is made with the flail
rotor arranget rowr &2 cnpobt tlttechmtmmqsm\@tmfgealdpén(hmtlifa@hcatrlhﬁyhpﬁieéfzérabI y a
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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



7. An apparatus according to claim6, characterised in thatMaigg 388hdul um
arm can be operated, either automatically or manually, to sweep the rotor
across an area covering an angle of at |east 180. 8. An apparatus accordi ng
to claim6 or 7, characterised in that in the front of the craw er tracks
there are provided clearance bl ades at a suitable di stangg:,r %&&ﬁlhe gr ound
and in froMOWBA6K¥he tracks, secured to the tool arms or another suitable
point, so that small irregularities or elevations in the surface of the
ground are levelled or cleared as the rgachine noves forward; there may al so
optionally be provided arrangenents to enable the clearance bl ades to

provi de a wae Ritergl2tiowarkimpokitinfarcepios. adeap do@n, okiwitizpse, ae.usighopofll ng to any
one of cl ai 8, - Lerjased. i LARYGH ,m’ ng devi ce
to nonitor %gl%flg%&gﬁs %géd?%%nhgfﬁﬁta&yoﬁl%ﬁgf% éa?i:é efr%ot or?@qand stji tabl e
adjusting neans for the flail armso that the rotor can be held at the

desi red hei Qhde ardeox@pliib ereg honbeen clédted AMmappahamashimozoyiflsmdestred, &0y one of
cl ai s 15t o, g'{oﬁﬁl%'ﬁﬂ%wﬁlriénstﬁg in that an operator's cab is nounted at the
rear edgé of 'the carrier machine with the aid of a rapid coupling in such
manner and so equipped that it can be detached fromthe nmachine w thout any
external assistance, and that the cab is equi pped with arnoured gl ass and

1 March 2004 11 that its bottompart is V-shaped. 11. An apparatus
according to any one of clainms 1 to 10, characterised in that there are
provi ded neans to permt the machine and attachnents to be
renote-controlled froma detached operator's cab or from another suitable
site within the range of vision.
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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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