HETEROCYCLI C COMPOUNDS FI ELD OF THE | NVENTI ON [ 0001]
The present invention relates to hydroxamate conpounds
wo b@v/oaries i nhi bitors of histone deacetyl ase ( HEAZFG2006/000230
More particularly, the present invention relates to
het er ocycl i ¢ conmpounds and net hods for their
preparati on. These conpounds may be useful as
nmedi canents for the treatnment of proliferative
di sorders as well as other diseases involving,
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Recently, other small nol ecul e HDAC i nhi bitors have
beconme available for clinical evaluation
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[0007] R2 is selected fromthe group consisting of: H,

al kyl, al kenyl, al kynyl, heteroal kyl, cycloal kyl,
weyoaiitkenyl , cycl oal kyl al kyl , al koxyal kyl , RIAB§G30B6/000230
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[0011] 1t should be noted that the use herein of the phrase “in close

proximity”, includes being in contact.



al kyl, al kenyl, and al kynyl, each of which may be

optionally substituted; [0016] each R0 , R2 1 , R22,
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- OCF3, al kyl, al kenyl, al kynyl, hal oal kyl,

hal oal kenyl , hal oal kynyl, heteroal kyl, cycl oal kyl,

cycl oal kenyl , heterocycl oal kyl, heterocycl oal kenyl
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formula (la): Fornmula (la) [0022] or a
phar maceutical ly acceptable salt or prodrug thereof

wQ 0@282419herein RL, R2, R3, X, Y and Z are as PE&f/56Hu6/000230
for compounds of formula (I1j. [0024] In anot her
enbodi nent R3 and R4 are H and the conpounds are of
formula (Ib): Formula (1b) [0025] or a pharmaceutically
acceptabl e salt or prodrug thereof [0026] wherein RI,

pdrion Bf thé l@?‘iis ibcafcd Froximadtt A6 thd Mine: OAP au@toraissbeiatad with
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in their end use application.
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detedted by&he& deigctuy, $uchnthat the 14g ielverts amepb-fonte-tm ars object.
i nteger selected fromthe group consisting of 0, 1, 2,
3, 4, 5, 6, 7, 8 9, 10, 11, and 12. In one enbodi nent
the sumof mtn+o is an integer selected fromthe group
consisting of 0, 1, 2, 3, 4, 5, 6, 7 and 8. In another

[oemt]odi N@dﬁrdlhb &0 Aotk aBpectefitise mehrusregwre wbmtd@di a
consisting of 0, 1, .2, and

metho R AVaHBE IRV IR Gorite SN %priomrigg%Toad with at
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I'n one specific enbodi nent the sumof mtn+o I's 2. en
congirained made Wierein thel supped leg particinates inuguppon#igtherigad on

the %%%%M%fﬂ%g%wherg%&@g does not participate in

supportifirPARan-dRheR8tain: (TER2ABRDG élméﬂﬂ%ﬁ}se&lﬁéfdaﬂﬁg a
£0034 In one formof this enbodi nent Rl t he P ,
ch of a raipe yher) atipagipportion of one of the three su port egs is

Iocated proximate to the mine; and in response to said detecting, sending a
signal to an actuator; in response to the signal, transferring the one leg from the
constrained mode to the unconstrained mode with the actuator such the one leg

no longer participates in supporting the load on the terrain.

[0015] According to another aspect of the invention there is provided a device
comprising a base for supporting a load with at least three support legs secured
to the base. Each leg has a constrained mode wherein the support leg
participates in supporting the load on the te}rain, and an unconstrained mode,
wherein the leg does not participate in supporting the load on the terrain. A



[ 0035] This provides conpounds of the formula (I1):

Formula (Il1) [0036] wherein X, Y, Z R2, R3, R4, R20,
wW0R2002/024222, R23, R26 and R27 are as defined i nP€DsGRI06/000230

(1). [0037] In a specific formof this enbodi nent R4

is H which provides conpounds of fornmula (Ha): Formul a

(Ha) [0038] wherein X1Y, Z, R2, R3, R20, R21 , R22,

R23 , R26 and R27 are as defined in fornula (1).
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f
PRI o i A
s\etem R28ingr & capgbilily iassogatednpittueach sdpgot leglfar transfgrring each
oL AR LGS ot 1 EReaRo R
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ounds of the fornmula (I111): Formula (111) [0046]
thg mihetegally o R3. R4, R0, R 1 , R22 ., R23, R4

, R25, R26 and R27 are as defined in forrmula (I).
[06@6]47] BY Way TReRirhas Jf%bmé)éxérﬁblé &%&ﬂm@ﬁfg la{%mﬁe

ch provides conpounds of formula (I1lia). Formul a
pr@ueptl@r) dpyoas]anshisrmsiriicular fyotgear, RehiciRBrevepd therexplosiap f AP
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as the sole of a shoe or boot. The footgear can have at least three support legs
mounted to and extending below the plate to support the plate on the ground.
The legs, which are in contact with the ground, are connected to the plate by a
joint having at least one degree of freedom. This degree of freedom is selected
so that when the joint is released, a force exerted by the ground on the leg can
not be resisted and thus no load can be transmitted from the plate to the ground
through that support leg. All loads from the plate will then be transmitted to the

ground through the remaining support legs.

[0017] A detection capability can be provided for each support leg. This can
be provided by a detector, such as a metal detector, for each support leg. The
detector is operable to detect a characteristic of a mine such as the presence of
a metal material. An actuation capability can be provided for each leg. An
actuator may be provided between the plate and each support leg. The actuator
" can be operable to constrain the motion of the leg (ie. will allow loads to be
transmitted from the plate through the support leg to the ground) to assist in



[0049] In another specific formR3 is Hleading to

conpounds of formula (I11b): Formula (I111b) [0050]
wobk@ree419%, Y1 Z, R2, R20, R21 , R22 , R23, R24PCT/R2E06/000230

R26 and R27 are as defined 1n fornmula (1). [0051] In

an even nore specific formof this enbodi nent R20 ,

R21 , R24 and R25 are H, and R22 and R23 are net hyl

provi di ng conpounds of formula (Il I1c).Fornula (IHc)
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caetot be@ﬁg‘r&;r tiear thahit nebidh n@%ﬁlt@ﬁdnﬁheh@gl@t ofrudaehebegi&s&lf yThis

IOQS pﬁ,far%% aénﬁtglﬁ ?n%qu%d: 0 Zgré{c’ tﬁb H?eg%n;cl? cgneseqYJehtly should

n@c a%tudét@&h@!’énd%lﬁ@ﬂ)ncé’ tHe/le m%%\b/é¥ fr3m3the mme such that the
di met h t hyl - butyl ent thyl,

deteefoy ﬁoe@ gm gete@tnyanyr%gse] the Iﬁzgp$ yq;tuamgi tg@{synltlah pp%tlon such

ARG s BRI TSRty o BREoRRlal, il oren e

origiidal rmplsﬁrmpt aise [ucka thmulegeagairt indid émlaaitloamcamyuhgqoositlnn In

oS REREC Ry Gocals oL Rl o

thalgfound.. |'n another enbodi ment R22 and R23 are
[ ndependently selected fromthe group consisting of H

and al k In yet another enbodi nent R22 and R23 are
[Opﬂ@epeﬁ%% fAndjnige perieelien avstidante dpviepldaipnration;Agveting mine
kel I
sHE%%E%ﬁ ﬁl}ﬁ/?ﬂ |lk? ggy 1ﬁ’c§%ltryflé¥ %gb r?ﬁl’ﬁﬁ'@/%‘_d%éi%k (eg. a metal
dediéaten)firy Ieadmtqg a feedforward inopl (elqpamay circuit)mandhgn actuator,

i o B G  sa E lek Dt BAGRE Mot teases
thé ebnstiaiat dri e (e edgpeidingom sinethiergh® fecpik iy blosk praximitytwith
speC|f| c enbodi nent R22 and R23 are both nethyl.

alppdmile.| n each of the above enbodi ments of the
i nvention R24 and R25 nmay represent a nunber of

[oo1d]f erpiY deasd altyase p .ldwyae\mmmepamte Refhceadupgertasss.

preferably indepéndently selected fromthe group
Thedeist beﬁw&yndhe ilatg|ang| eachl ke may ke oneldagyee-of-freedom
PE
prigRYE i i RBbre . RO T el REPORET ik can also be
emysdyerl) OT e actaaton dietwedn ﬂ®4plalwarR25aeh suppmiElpg maaynbé a linear
eI elc(ged,s%%%twh er %f C tCon ggb?fglﬁy ric mg&f)l Ifthe leg is
coﬁne?ctéd [E?fHéyﬁlafy IS’P¥ |pnsﬁ+§t:¥';om! Mﬂﬂ"ﬁé' actuator, which consltltutes

di met hy hyl -butyl, pentyl, 2-methy
ang @nnyols apMIoacgngn'amh@s@qmate@mtp|thgmjnf@ pqudeq ) cqunter—

I, In
ror38 571 SRR EATER B e RS R h, B,
conadaied td the pRate Bna rédluteljoing tikere theoattoator wRith corstiRiiés and
% ﬁ i nde endentl sel ect ed frorp.the roug consi s{ "ca
conjfols a mo on constraint associated with the joint provides a counter-mioment

about the joint, to the moment produced about the joint by the ground reaction



H, al kyl, al kenyl, alkynyl, al koxyal kyl, and acyl. In
anot her enbodi nent R26 and R27 are independently
wa@edoeoe4ads from t he group consisting of: H, al kpCT/862006/000230
acyl. In a further enbodi neht R26 and R27 are
i ndependently selected fromthe group consisting of H,
nmet hyl , ethyl, isopropyl, propyl, 2-ethyl-propyl,
3, 3-di et hyl - propyl, butyl, isobutyl,
fobc@apiplieet toythe buppdrt Ied: et hyl - butyl , pentyl, 2-nethyl,
pentyl, pent - 4-enyl, hexyl, heptyl, octyl, acetyl and

th -et.hyl . I th di
o} EdhpR b "%r%m igPoR W goanT Baao Hat S Todd osh be
tréntbﬁi&teu Whredgh &r@&ﬁ;ﬁit fioin @Neplaey 1 Bk drdursd, emvaduuaaaﬁ t he
het er.ocy cI oal k group is selected fromthe

rr@@hgmgm ﬁ@e@q‘» l\épcm@gpe WRerahle treeively @ryee@?é% ﬁW@%fE% a
SHRAREBSIGGH, vifbrithe kg BanBEHlp RicoirodRi 54 mine.

cycl oal kyl, cycloalkenyl het erocycl oal kyl ,

loﬂaﬂbr odhelastuaternyeferablyiis anwidiiestienal oney eidecd RgleaPKWith a
slﬁﬂﬁéﬁ%ﬁb? P‘Jtcycslall }éh:tqoﬂéc%f b};(%/ c}c/alc{heet&"tﬂé”ié’dsaéfkt% 'mine shoe

cdm¢=inte gorhtael Wwigh hemaamaldb;éct e tretunes inkdits erigiabkydsition

p%ﬁsﬁlgﬂy@er 7 l kép ));Oa{;yé }‘/ecglpé@%ﬁ)%%gwlg @L%q, [yé}[etum of the

cot¥ Cik it EWIK&W ad'@icedAivER/ refirkingeye nﬁ%li:’t' 18%d to interference
a I al kyl oxy, het er oar yl oxy, am no, I am no,

hegsfwying leg anshmight exer |pmemt> theleg rf@ny retyeing pAd peing
5%%¥b F yxycarbonyl al kyl am nocar bonyl , aryl acyl,
su one aIkyIsquonyI al kyl sul finyl, arylsulfonyl,
arylsulflnyl an1nosu|fony|, SR5 and acyl, each of
[0082kch g nbmbepof suppdrilegaliss a idesigad:onpidieédiion, as @me

el ected from.the 0 nsi,st.i
urPREFAITES lnd Tk 3 S Ared Br G sl g Uk idng legs
is ttfd ¢85 tiedn R erice tkécoﬁﬁéslwﬂ\staﬁbhxioh dHeagfthée legs being
-met hyl - propyl, 2-2-di nethyl-propyl; isopropyl;
degcgva}je riflouro-propyl; butyl; isobutyl;
3, 3-di net hyl - butyl ; pentyl 2,4,4-trimethyl -pentyl;
[oZ3)t erln”arb’émb@di?ﬁént vJ“lﬁFihMIle thﬁﬁttb{ﬂee l8§§3§uch %S'BBE Té@é}’on

benzyl , 2-phenyl - et hyl - phenyl - acet yl ,
evenpfra;rtgnralpr apleos qr@ﬂsqqntant mﬂmthﬁeiierr@ma@m aepport e load
traﬁg{nﬁ’tg%#d(?%ﬁﬁ% gHtj? %R lﬂple{/én géﬂegﬁ’l étqéjast tﬁr%%ﬁ?&é/ %Iplgé' i J:ontact

withethe adsryainonﬁﬁrminylchammaﬂstld i8 @etécté’d Hy anermati&-,se 3 legs, then
oxat hi a

1,4-di 4- oxazepane, .and a
thighes Sefiatied Ta s Graedne Rex! adigruideagor ot chatest wif the
gréiftiesand iniovery Iét{ RAhizdhatich Mvay RloREfHethERI 6bpébt and

pyrol lidin-3- 00 62] I n anot her enbodi nent is a

heteroar¥ group. [0063] In another enbodlnent RL is a
[0024) up While thecpresertrinyentiogris L@cu:sedsnrsmmglsmg thanmosRect of

i BB s R Yot Calct el foniparite K (e Es Miicn

aregpdictcied ta)prodﬂimg:melsmoéldldg raag:tlbarh@l triy he neniniisa imjariemid for
sorF.r ot ection fogé ear.. ., BACKGROUND OF THE | NVENTI ON

60837 MATBNCH®S XA which are designed to
expl ode when they are either
[0025] Other aspects and features of the present invention will become

apparent to those of ordinary skill in the art upon review of the following



touched by, or cone into close proximty with, an

obj ect, such as a vehicle or human bei ngs, causing
wolawagst1v® t he obj ect. Landm nes are m nes whi BOT/&6H06/000230

situated in or on ground tefrain. Anti-personnel (AP)

| andm nes are | andm nes that are specifically designed

to harm human bei ngs who are wal ki ng or otherw se

novi ng across ground terrain. Mnes targeted primarily
dedcriptibn of epedifik embadinteras df tHedAPerftRON ih @bRjuntRbE dithithe

have a diageter in the range of about 20 - 40 cm AP

AGRATRAWING HGMPRal |y smal | er having for exanple, a

di aneter in the range of about 4.5 -15cm AP mnes are

of t eBRIEPDEBTRIGTRONOF THEDRABFINGY are usual |y
buried in the ground or otherw se canoufl aged. [0003]

cleari of existjng mnefields requires special

[@2@1 el ¢ TRasres Wbichaliisirate buavay ofemhis ARk fbagiments of
theHrésdrt snventibide | oss of [inbs, wounds due to

fragnmentati on devices, and severe injuries to hands,

arns, faces, and heads. The |atter injuries usually
[0822Lr WHenlaigrupersgesative view of gapine; shwelin agoerdagee with an
erﬁﬁé‘&iﬁi'eﬂgofﬁ@%gv frdents and injuries occur during

excavation an ue to missed mines (See for exanpl e:

Ber geron DM and Chi chester C (2003) Protecting
[093&1( nel 5. Abomanross-sectianal sideatiew apd/apaseraiection of a part of a

i ' o J . Act | 7.1 0004
B SpEnBnBE R B Blerk Py 1 1000
prof essional de-miners, is to provide sone kind of
[0p29)t ecKiG.d cfisatayess-settmmnabsidendam and wrossasectioarof paeyof an

are |l n.an area known to possibly have mnes in the .
alfgiriatn ine b g ihyacoaidance it angltver thodieitffe invention;

protective foot gear: (a) footgear which attenpts to
[0e3ajvi deIGSRes Rbelndi 2wWarcdroserséctidnay side viewd of the embodiment

injuries when a m ne expl odes underfoot; and (Db) .
of Fif5y {}éﬁ*ﬂo‘«méhe Seauia) mayements Al asyeperhlegryiseeneration;

m ne detonation. [0005] Types of known footgear in the
[003M]t erFIcabags Yo, ARl 2gQire Crdos-sictioR SO ViedsQthe Whi ch

distribute the ground reaction force over a large area
embedimanisoffdGude shpwing thesequeatinlimexenaenta ofiarsaipport leg

0 .4,61 1,41 1 to Ringler et al.; US Patent

duﬁ@é%@%n@?n: 892 to Chavet et al.); and (2) netal

det ect or shoes that enploy a nuscle stinulation
[0052] e ctFIGs Bshowisan exgmpletadlancaedtdcal cireul dwat aandiecemployed
. dnpulse.to sti te a muscle, usually a | eg nuscle,
in ie&b%@ﬁng?ﬁk’gt@d’ri@’ activated and noves the | eg

off and away fromthe mne (US Patent no. 6,621,418 to
[0033}r oIFIG. #ARDS perdpueties vichhef the @nfiress e sifodbf FIBITiaeih a full

fromsignificant defects or drawbacks. For exanple,
Sumg]ﬁa{%n provoki ng mne shoes (See US Patent no.

5,926,977 to Sanders; US Patent no. 5979081 to Vaz; US
[OOﬂ%en‘FIGMb s %Ears_fb%@ﬁ\&@vibmﬂme R_ntitmitid §e BOFIG. 1ain a

.6,006, 646 to kris et al.; US Patent no. 6,505,421
mine detection support state;

[0035] FIG. 4cis a perspective view of the entire mine shoe of FIG. 1c in a full

suppért state;



to Vaz; US Patent no. 6,655,051 to Peche et al.; US
Patent no. 6,725,572 to Krstic; Patent docunment
WEE702488 dat ed 6/ 1994 to Bransel | ; Patent docROEsG2006/000230
DE4402465, dated 3/1995 tolksner et al.; Patent
docunent no. CN1265464 to Li et al.; PCT docunent
W003037125 dated 5/ 2003 to Zeman et al.; PCT docunent
W003101234 dated 12/2003 to Joynt et al.; Aigis
[0038] NeEIGNAd 204 PetspRetiveVidiv GHthé entire mine shoe of FIG. 1cin a
http://wwv. ai gi s. co. uk/; Wellco. Avail able:
- ming deteelipn SPREbSIEtaT ht n1 / bl as~prot ect i vej Doot . ht nl ;
Kej o Ltd Conpany. Avai l abl e:
[0V3YD: / FROIFR B Uros3alRA0M Rfde-GRW o §B3s REBHOHS paH 6f
general |y damaged and destroyed on explosion of a
angther altesnale mineyshwednfascorsiange withyet ahathes gmbodivaent of the
inVERESH: wi t hout appropriate foot gear in the m ddl e of
a mnefield. Mreover, test results (LEAP 99-2 report:
Vol ume || -Final Report of the Lower Extremty
[0A88} s s At SkPisor) cranss {SeEldh ) Side:-vie®/dr00TosstsectionRdMpart of
CATI ONSEL ECTRONI CS ,COVIVAND, NI VI S|
a pilo SR8 GRS RECTERATE WD et Sapllip’ PRIEPHIFAR: chthe
ingSMInAL RESEARCH EXTREM TY , TRAUMA STUDY BRANCH U. S.
ARMY ABERDEEN TEST CENTER, U.S. ARMY SCOLDI ER SYSTEMS
vai |l abl e: http://ww. hymanitariandem ni ng.
Wﬁ%@@@ﬁ%i@g&* ARetHERE bBHW%EﬁgQ-%PPBEd%' 2 report
vo! 2. asp) ) of different mne shoes clearly show, that
[0840F" SPIG.WH $haiwd bllegvith @asthalfdtighQind esthEtdres; f oot
bones, which do not allow the injured person to wal k
nd to_| eave the mne field wthout assistance. Mbst
loﬁéfl s [IGEAs Pwvws aigowith a fiexiRie glestic st ed i n
injuries, which require treatnent such as by
[004BMt AL IERIY SRS MGBENA RAfASEY 6T X RYsAATGP Helons)
despite being equi pped with blast protection shoes.
éOOO?] So-cal | ed detonation preventing air cushion
[0e43kes FiG.18 havmthedeotpriat of & dewce rnaceridares withapxample
erpediFiht the iR, 4ith ERAPRS i oA MIASRUEN therbf; and
cushi on shoes can generally not be enpl oyed.
[0¢44]t herlfnOds amita iefayatien dieW ofcan example aliesnateacyationr
ions on a person's feet. Additionally, puncturing
mééﬁ$%%mcushions causi ng | eakage and loss of air, is a
problem even if the shoe consists of two independent
air cushion | ayers. [0008] Detonation preventing
f oot gear enpl oyi ng nuscl e stinulating devices al so
hav gng-£i cks. The nuscl e stinmulating
dev?%éggggéggégtﬁ@ﬁﬁggﬁal physi ol ogi cal innervation
(nervous supply) of a nuscle, and activate the nuscle

[o0x5]an Witk eéferendenrst odFIGCaase minebrotectidreand avoidhnce device
S, con

neryous system| os rol over the nuscle, and th
gepsially Aapiobaiest] Ginchiies avtieme Whielboam bR i icrm! @ plate 13,
SUPPHEERB 1S arfd §Pa S48 FiRNPate P4 céﬁbb'mi@%ﬁygbb’sf%bes but

the mne), and results in a disturbance to ‘
selyes $6ré supponiirgplade fasisuppert egs: anel isl stitablecfos heitlg seeugd
directly or indirectly to an appendage, normally a foot, of a person. A plate could
also be configured to be securable to a part of a mechanical or robotic device. In

other embodiments the support legs might be directly connected to a load source



activates the nmuscle. [0009] Accordingly, an inproved

m ne avoi dance and protection device is desired.
WERINNBERN9$ 0010] It is therefore desirabl e thatP¢DSGCYONN00230

used to avoid and protect d@ai nst mines: (a) not exert

a force on a mne when conming into close proximty

with it, and thereby not otherw se detonate the m ne;

(b) prevent any injuries to the wearer; and (c) not

ot ttt & flbatecothiet thahlEplRAr Tiie pladail 8 canbedfornés of ahy material that

.concentration, 01 1] It .should be noted that the use
ARG GF SARinghinedaad pRAUIG ERAERIE (A mabike g Of 2
nidtéme V\Hﬂcﬁ?@EhI@Cﬂro{/iQ@ %%]negééigﬁigééﬁlge\txéi o PRot8stRECehdiid bhine

invention there is provi device conprising: a

explade undeagneath the Mateskt LPwithtle materdals dneluste bt asg ok limited to
| .
oBoL kBB chICRSHORN duck oPReD T KL AN Ol AT,

terrain. Each said | eg has a rel easabl e joint between
[06046] | elatrd A mey beavbstrictet avtht amneted Bbasing enclosing an inner

rabl. rovide-a detection capability far.each
QR BRYiS ft SHah” TS o B GRB oL5¥ ssBpirtipopents
ofttat exine ahobauak ke thé kicttrival irdlike whithincait be eaployad to

p,?,rtion of the su&port leg is located proximte to the

fagilitate e operglien ghihiedevica: & descibed hAglow, @899 ovi de an

o I J . - I S
adforISOPpIeRRARIY ol ehisoliRBsistio s HieAMihic thatdfis |
actiyates by thefafaet transimitied through e plate; op mgchanical systems

(o= TS8R, br RnaRehRT Wb By s B6om8ln 1 ea from
the frame through the joint and the support leg to the
[004T} ai ihe Ehppart dgsaist cambe atdruddcturddsofepenédriab chosen to

avpil BRY BteTtane i dne HEGGATC et GRS, i he dS(eclor 8 metal

detbtbAth& Idget14cat bé fdriedt frdi% Rdn-hitRalfis! RRAEHallst8R aste?
rel ease each joint associated with the first support

plaslly. Thedleas cpeatso by tormedaansrallysas holtowwtubes aawcytinders,
mé\fﬁ gf élggti@} Q/(%lg@%t Offe %ﬁgfﬂ%ﬁ Ea&?Eg&g{egﬁga@?ufgﬁ%@ﬁﬁnimal i

0 pro e sign romt
Otbiet eanfiguratisscarat mdtesial beleefidnsifer tazjsi Bhaegpedsiblety to
the at | east one actuator associated with the

respondi n ctuation capabij,ty. Wen,t .
oGRS, =oTSe Pl bR s SRRt e o PRt 8 s 14 with ghe
gréurel, @hnlracHosendo Betseificientydarge) afdties pusitibn bhthedlegs on that

| east one actuator to cause the actuator to rel ease

foqtpaniceanse shefenaso vt thelegs willdecsraced shffidientlyfar apart so
thaﬁ%ﬁ{)ﬂe léggwgir rgﬁljo? de%fc‘ii_&?ét‘éi,gféi the saRRUMRE, ASAFStmiAk id he

i nvention t provi a device conprising a

detsicted; asawill ihg explaimed insfurther detail dwereinafterd Bytvealy ofoexaenple

ecured to. an endage qf a. human beipng. The devi.ce
on@r %{E ngﬁqt i%é\?-’o lqeé:égta (?lﬂrrngéers ﬂ%)f‘lf 48 %m, ahtyplcaysze of a
plate will be such that the legs circumscribe a support area A of at least about
1250 sq. cm and the device would be provided with a minimum spacing of the
legs typically of about 16 cm (ie. the distance between outer edges of the ground

plates or pads which contact the.ground).

[0049]  With reference to FIG. 8, the certain features of a generally rectangular



| egs each extendi ng below the | ower surface of the

pl ate, for supporting the plate on terrain, each |eg
whaoo7gies di stal end for engagi ng the terrai n. PERSG200€000230

is novable in at | east oneldegree of freedomrelative

to the plate at a joint when a ground reaction force

is applied to the leg when said joint is not

constrai ned. A detector system provides a detection
fadrititiceintbe estiveated fardanétdmplaEmb®imehtgs figibeet i on

capability for detecting a characteristic of a m ne

QB8 T eV blEiRe? osledBonil e R ediontiag P Trion
ang iefiariolng of madial emddateld rbRy- Rfexafipld, BpaiiiesyT® vayEer4.

in the at | east one degree of freedom such that no
ca e transmtted fromihe plate through the
QOB R ey R oy b e Plpte KB B Ehoh 714
maReh#l BbSt Presdrs BOARE nﬁeﬂii@n%p@_@@'w&lﬁﬁﬁ la¥ Rlell M ¢ Rietatarsal
defection system associated with each leg. The
hefdt sc§-p dpays Hisisdhe mayimpmedesiradagressureithat it is desired for each

f ' ] he actuator device associated with
otBEigﬂ"éHs‘?ﬂf fo.otﬂe‘q%&hc}.

e respective leg and is operable to activate the
actuator. When the characteristic is detected by the
[0882kct bhe allpwed grastdoeastjen farce ahmarincal peassuire F 1.ABW. An
t act uat.or t o as
esHIHELEIne o MBS L el P pb I HhGE° 32 Bt < momne
with respect to the plate once the characteristic is
[W&]ec%'ékﬂe breat dred dliagmterdb, besregiairtd af ohg@rétﬁw Saey Yﬁg ander
ero-force,0 obj ect. [0014] According to another
tn B SimBinaLoRR Bl igle adioe e CHrGet WAt wouRddire) and
is R¢died intaximBRy:aféa LafA00N/OBMPATE P2 SPER! ihekdtBre diameter ~ 5.5
supporting a load wwth at |east three support |egs
Ceach in a constrai ned node, each |eg having a
constrai ned node wherein the support |leg participates
008%]SUPPOTThiche | RAd; |
L ungonst rai nedu%'}ﬁg’s%agg\%&rﬁgﬁgﬁag%tﬂggs n%'t%rl]'lnd plate or pad
arggar 99 copacan providepsensogareadot thadietectohprefembhyi with Fhe

oo 32§ TS St e S Sh0e b oruna

plateiphivht cdnegsts tie GroUAtR QTIW@ﬂsGBbRaésQ:drhﬁembl@ze%rré’r%d &ta
0O an

. espo?s to said detecting, sending a signal to a
d'Sg?dlcﬁaﬂ &%; c APAdsIPSHdRr togrrements §ham minedfilemeaativating Rdegs
at PB&ahRItIMEQD, b&ﬁ,@%g@%gﬁqugﬁéﬁ?_t he unconstrai ned

node with the“actudtor suc eg no | onger
participates in supporting the |oad on the terrain.

[ 001 5}-epgibicfdne fpatprintni8 ixeh.Sampe@tx t8.5¢my ORvent i on
t hered VA evj onprising a base for
suppo‘#'?gg{§+q+g§%5%$ﬁ%f‘g[:%ast three support | egs
secured to the base. Each |eg has a constrai ned node

wher eWidthhaf feotprint: {(2>e§.5) ar15.6] QRt(875+158-8 M%)« 26GEnh he
| oad on the terrain, and an unconstrai ned npde,

' b5a ey % el tee 2t bl 0bEn b AR i ab s
capaby Uity - §&520 abgk i h2s@ed chpipport leg for

detecting a characteristic of a mne when at |east a

ortion the respective support legs is |ocated .
Of fthet cogfiauspiipns ¢an beREovided tocacgosumedatprdiferentisized

landiRinggt i on



system having a capability associated with each
support leg for transferring each support |eg

wo pabepengent |y or the other support |egs, fronP@r/SG2006/000230
constrai ned node to an uncddstrai ned node; and a
comuni cation system operable to send a signal to the
actuation systemin response to the detection of the
characterlstlc The actuation system in response to

$]e| VRB&irhif ? {G 'tl%]?éwgé ‘?U’atsrbeetpﬁf? al';lg%:fe %ﬂg?é’ 359k Rnds

ationto ect1on of Icin
seaambhoauppoaltmtdesmfeplaié 1Braaﬂdt¢anehae adjppledtwitieyckles 47 to

selEetedh bt o Chno S B ECIR AelSisBRon Py 8

eﬁﬂ@dﬁ wculdane%r a de\ﬁU@ pera mn@ dhoe 1an each fout. tAedesmem 0 could

alspodh@ ﬁpﬁ@t%g rtg%@(ﬁtt rrga‘gl %&g\gsorhﬁ aﬁ%agg l@fm@@ ipverse rJlIhus with
mih@2he88GloveRistACRES S Bétht%dg)ghld%tﬁ) ﬂeéif a ?Bréﬂﬂlﬁﬁlld'\hﬁﬂe

stepping on them can consist of | ate
abaut apptantially mined aragesupportad bydocéh bﬁnds gndée’dr boot .
The footgear can have at |east three support |egs

[0?‘?#%]nt ks bR aﬁ@ﬁha%)%% girggs gﬁ ]‘Ye?‘ Qﬁad\ﬂn rh&cI™AHIAS ban be

ta én roun are I n
emm«xye:i:suoh thiat miree glnmm hd caabe &eour&etﬂodbe tfeettdre)tmra‘petgwr of

= 5l o oD e G es o Sl FREGARREL miekBRMEMe 1glide bu
aré fof Khigas fvelérof éﬁcﬁﬁro@mi%ﬂ?@ dwviddes sz of dn @vet-beol. aythe
can _not be resisted and thus no | pad

case ghthe device beipshseruresl taarobst ehethgr mﬂ%af"ﬁ%‘?@‘ﬂc% Kae
de%é@pl@r&odl&ge bﬁ'ltleﬂ WwarRd ok %ﬂérﬂ%eoée%h?ed"{d thelrBB8YMEchanical

ansmtte ground through the remaining
degigpport | egs. [0017] A detection capability can be
provi ded for each support |eg. This can be provided by
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FIGh#h)ds ishowatin @ avbssisattionabside viesy.t Ing-I@. dbe acselppbrtzheg 14 is
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tragroi iﬂﬁds fioradhe plate dBde thrograsiad 97@@%@ t.lired@lnt §2 These
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| oad of any | andm ne and consequently shoul d not

beqpdelpgted. t he | andmine. Once the 1eg noves away from
the m ne such that the

[0058] Support sleeve 14b is preferably a hollow cylinder in cross section and
has an upper distal end mounted to a lower surface of plate 13. The upper distal



detector does not detect it anynore, the leg is

returned to its initial position, such as through its
wowmv7neilght . The actuator is al so deacti vat ed, PelY8606/000230

restores the original constitaint and | ocks the |eg

again in its original load carrying position. In that

conditi'on, the leg can again be |oaded and transmts

load fromthe plate to the ground. [0018] The |andmn ne
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support leg na I near actuator (e.g.
sol enoid) or a revol ute act uator (e.g., electri c
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13aq~hg bRinoi &b E PSS ¢! Ec?ﬁhe%léie% %h?%%wﬁ W&Y.1 PRe follower 15

constraint associated wth J'OI n rovi des a

cap herneeeivad trretghlisaaperivee ]fb‘ihﬁtcy lﬂdﬁ"t‘h@" abuRnar pertinutéyand
th¥8&'hn &Peectlc%fé‘ct R{tagt%fi% 4408 driandd 1803k, @Eé’.' thRd to

e support
constrains any uphard; trapsiation égraw) dfithe lower leggoctiom b= relative to

UP‘:B\%'%E‘?\%UOH ﬁg %E{ Fﬂﬁ%hﬁh i OE?%E}E@%E;)@rtOQJ‘fCﬁgﬁ%err%gﬁ&gﬁy from
plt® 952860 ttodgh &G ¥ t&'fHeV@rohHG oreg away froma

supporting poSition, en he I'eg comes into close
&ommtytoamne 1 The act uat or preferabl IS
[0G61dni dYletian demawarsiseof ﬂee @werée@ ePdies; aiurhen 0§|qxamﬁ>¢)e the

f th
mﬂﬁ%@e of Bﬁqltﬁ'}t }&étlvitor L?ﬁcﬂ n@? | n gﬁt’égﬁ ggﬁ’ﬂ\ﬁm@d;ﬁlﬁth% e
lntaat:bd)m otambjveartly dxiendieg annslar hip 64|df$|pper poriah 14b, with an
Si,tio ssi vel ng. -di recti onal
&\‘?Eﬂ'ﬂte&ﬁ? 'an geannuajryqr %B\QP\LI&)% @?‘UE @%of'ﬁe 4core, is not
advi sable, as the actively returning core mght |ead

[0062] i niredétectors Systeinprobieles et datettivn éa;@.bumwbrrée@htsuppen leg
prevent the leg fromreturning and being | ock

14. pﬁaﬁe srpport dﬁm‘c}n have diagllyimetinted phereto, |ae§%0ar§teadetect°r 19,
whiRShey bE WLt &8 WithirPA cadity &l hollow leg support pad 59. The support
pad can be connected to or integrally formed with lower leg portion 14a, which
supports the leg 14 on the terrain (eg. ground surface 97). The pad 59 may be
rigiidly connected to leg 14 or be provided some degrée of movement relative to
the leg 14. For example, the pad may be mounted for resilient displacement



unconstrai ned | eg reduces the support area of the

shoe. |If the nunber of the legs is too few, then the
walearostibecones unst abl e upon one of the | egs PEr/8G2006/000230

deactivated. [0023] In an dfbodi nent with nore than

three | egs, such as six legs, on even, flat terrain,

all legs are in contact wwth the terrain and support

the load transmtted fromthe plate. On uneven

fr&rﬁ;rq’ér‘l&alﬁf lelr?%'éltﬁ)hr I35 aheﬁs?dé’“wﬂlle*?? isidBnfIaRl tﬂ’é{)&]ch a

err al aracteristic 1s detecte
devive 17 wilhes es&l betdeorstdregraunddeiraiy, asledicesiolisibe uaed on
t hi SrSase the next adjacent leg comes in contact with

OHP‘F{ fegPELTHITASNE this very leg is in a position away
fromthe netal object. [0024] Wile the present
[0063}ent Detectar famey be sometel ietdctomdpvidee $oros s affknown
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re S%f%ﬂheeg:ﬂo alg'ne EWAVEs S8R ftﬁtQ I;}thgﬁlﬁté?f Ko RkYal

upon revi ew
detedtbmmmgdgmhrptagms mjclmm\z'efyi loove Eb@:ﬂ,iemeyi(‘s{LB)‘ techaology,

Wiyl ol algeere et brdol o BRHFREL pBhagpepn or

exhnﬁal ireAt mbteﬂ adtérials bf apecifiy typay o@bbj@wmd)meanl y,
odi ments of the present invention, [0027]

teqrmoépqm ypRCEIN KnowR Bt feteciRdncbyl AR A imiied do Pulse
lnd’Mcwn AR dHER! %ﬁﬁ?ﬁﬁ&&l%ohn\@%%ﬁosg{ %ﬁ:ﬂeroé; élgfa\ééﬂab%

Cross-sectio VI ew an
mqjalrdete«f:toes thiah eoglt be émplayed inldendee W01 include slevisgisithat are

h ' |
megle ol Testb ElaEict JE dbod hlfbu/iint Fe RS £8RT i BRkUBRE
LoBatoss WQQ%t?{ﬂwwmrmtd@awwbbﬁﬂ) ¥ikhag MetaltDetectohe

| nventl on;: 30] FIGS. 2a, 2b and ar e
Broy: pestemddelerions Ing (s8eg

httél?/\AWWogguétgﬁ]d%Fé&%%}ﬂ g%\amﬁnénﬁeﬁfe Z@.@gﬁg@% ; Iafg

httoY/essy sextallonatdrscodd )vi ews of the enbodi nent of FIG
1c showi ng the sequential novenents of a support |eg

fodip]. T oRErugenRis ridifee b Spplarr Wiic ufezRomar’ ="
charabtetiistie of an objdct fhat $hggestd the pOSSIAE p‘Fda@noéaofiesmme This
mag((i;qil epcé{ﬂ\g]e é{:&ﬁ%@é‘ (renlr?gé hzra\(/ee (/nerrﬁltt?e téi materlal mz%hem
and may have a large amount of plastic material. For example, detectors which
might be suitable to be employed include but are not limited to detectors which

detect magnetic radiation, visible or invisible light or infra-red, sound waves,
ground penetrating and micropower impulse radar, thermal images, the presence
of chemical reactions or chemicals such as traces of explosives, and the

presence of nuclear radiation.

[0065] It will be appreciated that if each of support legs 14 has a separate



[0034] FIG 4b is a perspective view of the entire

m ne shoe of FIG 1l1la in a mne detection support
wGer@rm241p9035] FIG 4c is a perspective vi ew oPCT/RE2006/000230

entire mne shoe of FIG 1d6in a full support state;

[0036] FIG 4d is a perspective view of the entire

m ne shoe of FIG 1c in a mne detection support

state; [0037] FIG 5a is a cross-sectional side-view
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suppdsnfah fiMatot fsfeoehachbe taniidiey Hf oY bERGeRble however
to $AVE AISIRIIE detedibh devicerdystem, Wilies8an Bb&atéao phuvide separate
anot her enbodi nent of a support le [0040] FIG 6b
detegiin capphiljtyiselated forgpr suBpYtied “ont act area; [0041]
FIG 6c shows a leg with a flexible elastic insert;
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thé‘jSFésﬁﬁé‘é Sﬁnﬂ&t'ﬂéﬁr‘e@d@éd aAftemaava itisd d eRptioe systebrhmight look
form of |ate 13, support legs 14 and straps 49. The

forpmamée%w@aﬁ apy of twp @& Mate icharacRrisiipa e Rrayide awidels as
de?e&:?Uﬁ@?hé&E@b Bl & §s hi¥ tvﬁ‘&?é’rfa&teh niefal SHidt £ 8h&mical

ured directly or indirectly to an

asapgiated agjth amexplakive naatedal., of a person. A plate could
al so be configured to be securable to a part of a

T e T T A
cofimliriéftiontwittaih bettritioh kystehhaTha@ apiuation systenpinalychald

can be fornmed of any mteri al s, capabl e
separela AGHLALT fRcagsesi@asbwH sgch &gﬁ 3 e@ﬁt%omrﬂuf"caﬁia” pay be

fadiRERdHy el Qrdléhltwléﬂﬂ 30l rapad iﬁq:léo‘fﬁe As shown in FIG.

signifi cant evel rotecti on shoul a mne expl ode
3, thedzasmeatdwtry]% mdmdaesla mesali dedettor h&hevmgl%tramﬁmm*@éma and

but. ar t 0.ste
a vl Mok ottt bS Byt AR Gho B adtoStor
ThElcatsit &l%ormdu@@s an @ﬁtmﬁet aad Wahkiswﬂ getteilly iesiginaged 21,
encl osing an i nner__hol | ow cavi ta/%énot sh&%) hf it

whighymay incliideren agwlifie?2 traad adktingian dasisim - ofhe picouitry
88 'E'lébeinélpaés %‘é%%rﬁﬁd BREhih 85h HidoPe §icbRtthériallpivallamiddevice
and Wthh is used to activate the actuation mechanism. The transmitter 19a
sends a pulse wave, which is to be received by receiver19b. Upon detection of a
metal in the sensor range, the pulse wave is distorted and disrupts the reception
at the receiver 19b. This sends a small signal to the amplifier 21a. The amplifier
21a increases the magnitude of the signal so as to activate the transistor 21b.
The transistor 21b acts like a switch for the solenoid 16, which has a separate
power source from the metal detector 19. The system thus provides a detection



facilitate the operation of the device, as described
bel ow, and/or additional/suppl enentary power sources
W@ aeh/0ag9pi ezoel ectric materials activated by pPeESGEI0E00230
transmtted through the plafe, or nmechanical systens
(pneumati c systens, or nechani snms) which drive a
dynano. [0047] The support | egs 14 can be manufact ured
of a material chosen to avoid any interference with
t ¢ I [
cédﬁ%llﬁiftgﬁﬁ epﬁrest rg fg%@tﬂm Cmgﬁncba'tlﬁ? tgﬁ@%%&#o?%@ﬁal t6 af dBRltator.
non-netallic rmterlal such as a plastic. The | egs can
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th§|§éﬁi’@!}lfr§{!\‘tﬁ?a‘3&ﬁw&t°ﬁﬁ? agBIAer- so that multiple | egs
wll not be deactivated at the sane tine, when a m ne
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dpport "area eas
todl&e/solenmdu’lajV\bmrpacmamdhwfdllmwernﬁni mum spaci ng of the
| egs typically of about 16 cm (| e t he di stance
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row, or at 'era r exanpl e
specifically 6 |egs 714 [ 0051] - Cal cul ation of
[007Hi midpan teseit ofj thrusignal, thesfoilegen 5 isadrivandigtorthe: solenoid
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gl?wmymld ethat led i dea&ﬁlfa@ed frain lbhc[:i Igggrglmgyrﬁem Ifhaa’[ thesalolad on
oot to transmt to the e a

thejouieR RORISAC TR 15 BeAGaIREPHA 1 PHesaPBaly Qhranaiae. Af
ne@éééa@v sﬁstéﬁ%ll?‘éﬂhlﬁ?ﬁhé’ 1564 bR TBWET lef FUPAsH 14@Qh5%wer

= 1200 N. [ 0053 he area and di amater to be
portisudandansiate npwarduhals leatesy sewllpentact foree is padbicedn

hat onl t nd
ooy (e geaietB T o A Tine ). SIPbFea ot Bl
the?étos @nd fthe lahdrrﬁfn@rshoﬁilicﬂl‘f@tt@plodé T!he(mme{lrﬂﬁé{kjadT apphed to
ensure the sensjn reda [ eater tha;[ t he X&[;
ming 4 or the grgg of the %ro near mine 11, wh e actua or releases
the movement constraint to deactivate a leg, will be maximally the weight of the
deactivated leg 14. The remaining activated legs 14 mounted to the plate 13 will

handle the additional load transferred from the deactivated leg 14.

[0072] Once the leg 14 moves off the mine 99, the signal to the solenoid 16



area 759 , one can provide a sensor area for the
detector preferably with a sensing dianeter of 6 cm

w@ ewwr®24aboul d be hi gher than the dianmeter of tPET/§6T06000230
pl ate which contacts the gn®und). The sensor areas can
then be arranged at a distance of 15 cmapart, in
order to prevent a 15 cmmnmne fromactivating 2 | egs
at the sanme tine (ie. ground plate areas 16 cm apart).
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attach the device 20 for exanple to the foot of a
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hands and both feet, a person could nove about a
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that the leg is deactivated quickly enough before a significant load is transferred

to the mine.

[0075] Although the detectors such as metal detector 19, will typically be
configured to detect the presence of metal before the leg or leg plate makes
contact with the metal, due to a specific detection range, there are still design



transmt loads fromthe plate 13 to the ground 97

through the joint 12. These forces will, in nornal
wa@recoeEP@Nnces, not result in any notion at theCT/86H06/000230

as the notion of the legs i1 normally constrai ned when

the presence of a mne has not been detected. [0058]

Support sleeve 14b is preferably a hollow cylinder in

cross section and has an upper distal end nounted to a
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fasimpvemenispthettime gpaa betwgerndetrpliemard finglireleppg oba leg was

[ rture in the | ower surface of
1/§§t§t‘é’ﬁ@l]vf%ofgﬁ]%w§ an upwardly directed ground

reaction force is applied to the bottomdistal end of
[ODEG]er Aelgatporbiis codfigyred ise thatenae detecton19hotlbrgerslatects

tog Bk of8 iR 9, e S Yl kerl €5 IR IRAEINE, o
d%%@?d&vpﬁfs)tlﬁtrﬁn thed W’lDe\ﬁbrft@alIW@ﬂIrﬁtﬂo ite fullyee_mémdeﬂ

The sol enoid can be ppunted to the

pogHieRr egetiroughdts ovn wgight) and fhe fallowee ép \\/\élgr%tw'ﬂ&e;gﬁ iginal
po?ﬁ@éttﬂfo%gh% 4t gfﬂ'hb'?glfdwé’iafd Y\{mffﬁw fHe g@‘hgr&ﬂe 34k sk

efindre contact wt e di st d of | ower
endezf lpwert leg pottiten 14ehistildoresthes the etiginal poeked position of FIG.
2transl ation (arrow) of the lower |eg portion 14a
Felative to upper portion 14b and plate 13, and
permts |loads to be transferred axially fromplate 13,
[o0TTIN tWithuglerdreg relv toFiGiel graqartoa mihdasédilais device (eg.

f the | | [ 14 nd f
B SHERLT T ShANIB RGo8P SEPBITA S el atTHeding Tippaortion
in PFGU(Q@ qiftB siAilarts the m.ﬁ&@n@a pbh%n's'iﬁétrrﬁélﬁé ap nfthe 3Roe 110

I nwardly extending annular [ip 84 of upper portion
in ElB. 1ani Howayeroin hi&3. dloy a@wenmlew hhisushawn tedpyveoa reyolute

N L T
114bpip @apalblggatf mtatnhraaﬂ gndmdrewtth yespsgme toleg%pe:rgjéa\tlemolt1 hs;'x?]bo;t a

. Se e etector

pivghy 12 aﬁ?ﬁ SUPRQSt legs 111 ég*@% Rt Sharican all gt enkird Pisgkl 12
W|tﬁq'€s§&t‘§(9ﬂ{éeﬂhﬁéj1 19 vier tHeaBbRh¥nt i8uMBEntdifed BYWRR

'eg portion 14a, which supports the leg 14 on the
actualarsiush @s@ctugtouis.ddeweayss, thiy motine ipaermsalyaepsiained by

an st Gn el bt oy, KOS AR °
mapashtsthat b@smpmheﬁoﬁm réaﬂllohlfembs@pﬁbéditmﬂmﬂegs dfda Thus,
whgg %E%ié@é&% soiifi ﬁg'g suppor%l r]1ealoag pmed ko the plafc’e 113 by

the person wearing the mine shoe.

[0078] However, when the actuator 145 receives a signal from detector 119



device 10 will be used outdoors on ground terrain, a

devi ce could be used on other terrain surfaces. [0063]
wDedogo4p8 19 may be a netal detector device. SPOFSGH0€800230

of known netal detectors ngke use of the ability of

metal materials to reflect certain electromagnetic

waves. Such devices typically conprise an

el ectromagneti ¢ wave transmtter and an

X ! . . _
thr‘r%uﬁﬁ c‘irBEg@%‘lf%tg'tﬁe"\Qéfﬁatbﬁﬁ% Yé]éaféé’é)éﬁ%ge% ﬁ{ t §r‘i ?ﬁa le§9 14 is

I
erlect romagnetic waves sent o '
capahblesifirotating irkinevdiracion ishdendgyttbe srmempindylG: ehwben gnanti-

h Very. Low .F VLF i
ol irrgoptint i SRR RE ke Y b GG ¥t T2 When
andisedrdiy dificeedbgriowne e dctionefsrurib applied feetherbiotiort ehd of lower
materials or spec of objects.

fi ] O h )
endnartien SLipad 1deivii ho Rblarated 418t Has seagial nasmal fatop R wil
oré4ts ntdrb1bQeisO nithet dbebitpivbOtM ANghibie Flunfé e Would

oscillation. Exanples of commercially avail able netal
catee dit legs! Tiratrotate counter elapkwipe @bout pivot th2. ipwevat! inde

oL PR WP Wl 1528500 RGBT ol 36 o

thénlelgpt 14 isweonettained bylaotadtor $45.0m ) ; Vi ki ng Met al
Detectors (see http://ww. netal detectors. co.uk/ ):

I st.om Det ors_lnc Sge
tofet). SRR B snactietar 5P Toclifes a ograifeligyen 115 of a
solehbRY Pré ARtin{ete® thé PRité MBI e falloves at 6 veherninlan extended
[0064] Ot her detectors m ght al so be_enplo whi ¢ch
potilipB ShOWRGR e £hangages PIRioE st oo ObIGOTT 1 Hia, and so holds

thééﬂﬁﬁqt’ihé ahE?hlE’so | Ple f&h?&ﬁ&t@a@%cﬁ/em . Follower M5 4n

i nportant becaus€ soffe m nes have very little netal
engage ah autérnundersurfade of prinaMdazorlin agethemeuampls embodiment,

befiedSted utreapsTye i BERAT e e bLRSIUBHEL 1 T fHbaynen
enagstE iconbpain the rethticiedl endvemaitalf ey 14labbutgivotvi1. bl e
or invisible light or infra-red, sound waves, ground

(00¥H o E5ciRopPEa0 44 G HedPUed ks Asteclafr! 19 tocated af
thec@%ﬁha 3LiFFage' 210 38 tHd REES 407LiRK BERR IO &19 deRfbEA Bbove,
pr € f [0065] It will be

sence of nuclear radiation. :
deteptarddPaneyibeteanetd detestorgieviggpproather dejecton. Hhwilkbe

B
assuRintbe thatewith soalat téiphesarper efteemiret £39 inothe cigessbpriokinyity of
e SRS o HA RSB PBRECHSENDY 2 Ufpor e
114858 Bbidé'égﬁ\?étbg %hawiemedpﬁaédbr%ﬂﬂ? BEtHal Gthbfs. Pt mdydse

separate detection capability isolated for each .
possilple howeveytolkave asikgje detectiomdayvicg/systam, adiiel eaparovide

sl R P R Far BBy It Eh bl TR e mi ot

for exanple
[0081] The detector 119 associated with each support leg 114 is in

communication with the respective actuator 145 associated with that leg 114.
This communication may be facilitated by electrical circuitry such as is illustrated

in FIG. 3, as described above.



detect the presence of particular types of netals and
al so the presence of certain chemcals. By | ooking for
wo b@7pe4dsence of nore than one characteristic PCT/SG2006/000230
associated with a m ne, the@lchances of the detection
system of falsely detecting the presence of m ght be
reduced. Alternatively the detection system m ght | ook
for the presence of any of two or nore characteristics
or o . . S he
100821 nOEE 1T PlerEhociBt & EhicEr PO RANS Seqpafehf Pt
pessaoeEl kndomine; in cose ppsixinity to arapegifialeg | BbisHetaeied, then a

det. .19 [ i t . 4 0 Soal
acRfiiionsig i TSP AlandrbllS 35 g PRAbK 120 whfetl fotifhes
the Y(ﬂlﬁwlér I'f&?.élhﬁa' E_em:nfrrﬁlganay Psabnfig%d@?b tht_tatasitgmgltib only
e : .S .CO ni catio e facilitate
seBl i SDlanaid # 40:ep B8 Slronath o ( Petecriaf sepihesra cerin
thrd3halq¥deli Aith thé prelRub @MBodihBRLOFIG, 88, & pFdgieRfable
nmetal detector 19 having a transmtter 19a and

logie contraller 79bId hesneprasseiediinie thawisuity te saRkpldng egding of
th%ﬁ%%él‘,t?}ﬁltign g%%! ffieh pgépria-'t_g feo ) F)f/gégisi@ilﬁgqigﬂlgfkl%&stoft‘ﬂe

ier ransi gener sig

sendbiinglof itieg signal todthe @ctuetql i fi er 21a and a Darlington
transi stor 21b. The circuitry 88 also includes a

engi,d 6 which .can also be a co i I+ 1
1G4S c Dorireait b I Bacialioh, SeRGLITE fayBwe 1 B Bt the
solgpeiE™M & MindleRdses fiseiduiet ledl 994 saditlthaa timlegel Mageleactivated

which is to be received by receive 198. Upon get ecti 08
frogy regisaggountereekudsas ponteRity applistkio pde8 Vi bromgroun
. . e i ) . on
rofEh0ES, Sith FaEHeNeS|SHF HiafER gt 2L fBEeEtto
abBhiepizotp! 17 or theodeadtivetesdeg d 4tis subsigntiallyelingnatede Thus, a

veiy el gt ot Aot dhfebh 3F pERA sl ten LA andmipe
2906 thdakda iRatose proRrimtift thefmvedndtherland ineshogldmet akplode.
detector 19. The systemthus provi

d .
Thagemaining loadannliedyjo miRg 199 oy Shefiaecs’ B eraunchagariging 199,
whgﬁttﬁ bRt ﬁﬁeléé%ﬁéﬁhﬁ%ﬁﬂeﬁié?ﬁ cohSP4R1, winaeX AfEdAul only

alternative to the a Il er and transistor .
beithé tastultaifdioe weight of g #14, ethigh cahechosen to b celatively low.

T biing b AedTegS T HplBH 16 4R ERs T3 Y Rangle the
adgifbraldbad trafsfemredtiionelthe deagivateddegeii4not be suitable
in some circunstances. It is also possible in sone

t nbodi ts t jde f irel i cal
(00T o 1Hce Dt LA ropst oraway i PerdhiedteBhltiecsions! o
the! 1&dBid 39 bY4E8Es, driRgh 1S folloWe? YABREN NS IME it Biginal

presence of a characteristic of a netallic object 11,

positiors coptrolied byilal springril 18at Theplegsdihean fregly refupeinte fis initial
posiGiERuBig I biphoh Gl SRR fheBlinder B HEREDoggs PAF
114dvef legl1d0i Thelleg M is thuctorattrainddhand ckesvagalthtby the
folléy(\)/gg g} S,Fa}%ogﬁeri,gééjﬁtrtrq}%m%&g ?ro?nogfalté} s 90 %%Ctgr}apnaﬁ of.

. [0085]  With reference to FIGS. 2d to 2g, the actuation and release sequence
of aleg 114 is illustrated. As shown in FIG. 2d, the leg 114 to be deactivated is



the solenoid 16 when the strength of the detection
reaches a certain threshold | evel. A programmble

wo ogo2aentrol |l er could be incorporated into tP€r/SG2006/000230
circuitry to control the caéfmuni cation of the signal
for an appropriate |evel of sensitivity. [0071] Upon
recei pt of the signal, the follower 15 is driven into
the solenoid 16, and rel eases the | ower portion 14a of

m'c%ﬂtei’c/llﬁfd{ﬁ{a idva dﬁb;nb ‘i’?ﬁﬁé érh Oﬂslﬁé‘mlﬂé ¥RSe &Y moves, the

ctlvat rom oad carrying) such
leg Hdd etvlaetuaﬂymomesumte domnamnt Opother@ivSEMO@mlwwwth an object,

oAU 188, K AP R U bt

siQM&écéu@hﬁmﬁhe rdelétmr 1193 th@ﬁzﬂlbweo pﬂ b oh theasolémaid $4 at e
upwar us V tac
relfBpiRgdies Ao apt T IET14is Tolpeantidnraiad s REt & Gapnot

rebidt Eb@Er AHERIIBE morh&ftE JipPlied fitbréfde ab %ﬂ@s@ﬂ Bﬁre‘ébﬁ@h Qround
not expl ode. The remnai ning | oad applied m ne

foraes. Hthadetectedohjed |99 in @arleﬁqlm@emroumwﬂ& W@natbe u%et 3;?4
s i YPREAE b MeTR IR brckARS: Il (FIGh 290 Sk Aefodled
obljeg) 194.is Fheve thesgroiind 155tasxmm me@@ 28 enguitteiigger ohe

i i1 do| L on d.transf
afdiney el leBanAd relrdgiales (i AL RRES Prtause

of B ViRsbilat) to EXét BilG&d 88 thd bBjedi 19®| AL diddes&Phss\d, i will be
16from t he detector ceases. Then the fol | oner 15

appegciated thattae detectipn gindaenging ofitha deaplivatiop signgk to the

och i PILSCRY iy ety E9hd R adfob I gasi

abiove grauwrid aryl fhediegi1dd.to bleedéasgvatedfacaally qomesrlnb ¢onttact with
ts | { h

ind i bl i BABlEL BB IR 45, 8 SR pghiabl e

trahgfér@mbtﬂ@m.ﬁ@d can be Ioaded fully to transmt | oad
fromplate 13, through joi nt 12 to the terrain 97.

0073]. It should be note at it i t
(0078} orhelbibh T GgnRERISe udticBaideieaPr LEhnG Iprassgetects
thf%éré’é.’% € ofh Irrlnné rmgt @lef&éébﬁvét}éa I%%H { @‘{‘é?ﬁo lllﬁ@érﬁrpa dafgerous

ock e or engag ed pOSItIOﬂ reference to
positias, thea tluealegﬂ 141Wl||a&Metma13“Nn'emﬁld ta #$ édlyéomﬂmﬁ@tw@f a

o AL B B T st
threaghlsgridd $13.Afhd fotiowené 15 hie re’tGrrftO\aaeontaﬁEpdsﬁg)nlafter having
oo pUshiehbAeK 88 [hREauRs U1 S REoRE (ddS AaTBHiRA T fistiohty
pu%cﬁﬂ&l@t‘htul ﬂliﬁﬁtaﬂyt Ff‘no‘rié 8f ¥51af 5Rioreand flﬂs”f’ohb\ﬁer than

ect or of the solenoid is

reaohes dhe edgloaleleclmd peditiemdf FK& 2deg 14 is
rel eased/ deacti vat ed such that is can no | onger

Lot Ttk sl ERfh<BBEMy R i yrigRitstifid aboyg 80

praviding m:q;slrmmﬁ adbkeh tﬂepsomtmmédeseés pitoRimipyvith laf mirteg have a
t, 99

corliaied PRYCTENDGR IeierSed e Bt Viyaly dhloan g apaiiéf by

theVdddctiv®ea led¥o the mine. In other embodiments, a secondary actuation

functionality can be provided so that in addition to releasing the constrained
movement, the deactivated leg has its movement actually driven by a drive



translating upwards (see arrowin FIG 2c), as it is

no | onger constrained by the follower 15. It wll be
wapprozilat ed that the detection off the objectpPCEHRG2006/@00230

sending of the signal to tB& actuator 45, wll have to

occur very quickly. This is particularly the case if

the m ne device (eg. trigger) is above ground and the

leg 14 to be deactivated actually cones into cl ose
mB&Hish! Y %émehEﬁdmé’iﬁs th@ d%;b':d%rqnélﬁéteabﬁ fed ﬁ&y'b%

deactivated quic enou ore a significant | oad
configunedrte fsend @orslgraralttlnr@ush mCquUﬁWB] se&pna eatitpterngpon detection

or R, P sty BB PR Bitleg o okl SOESE o o
ad digscfibed ebovlé élthe satoad abtuatalcaddmdu’rallylwpp'elttalhe ohotion of the
degelliiey e ey A as Hiregaom 4ae BUpe oEhig Agpures
th&Y tABS&PisTBictREWAlEfreatd s %Qmﬁlwmth@ébjéa ¥Aus @@ force is
pfﬁ)ger ating to deactivated a | eg. Rel ease speed and the

edristhebieeti ard therlrpdminmisgiot ealivatedby for exanpl e:
i ncreasi ng the detection range of the detector,

[06@&1;10' IA%hE RfstidhRImER, %ﬂ%@?&ﬂﬁrﬂr)pr@hn{é?@ @ﬁﬁd@t&fmd be

and 1 nstructing the user the device to avoi
prqwdedk asramw:endary aqﬂJamlat@pdre/eethbd@hNﬁlblﬁg@qmﬂrbh%ajlﬂ Bebe

kB8 ol %, 5P p £ B2 el R g o

refdloRl mor aags adfelecttie notars cohfigured sotthe axisast the revolute
acceptable. [0076] Actuator 45 is ctgn%i ur@d SO hat

MQIAB OF a1 B¥ip OF 0N Oh e gerjunegls s R e3PuabirmolT

co ﬁlﬁte%glhe"f‘é\%lﬁt@?mﬂ?a%b‘(é?.ed leg 14 is no longer in a

angerous position, then The leg wll eventually
return to its fully extended position 8 t hrough its
[008H welhghsgcondary actusior p@wgrala_@bwcr)nﬂgtér@ SR that Wc‘se the leg

) 0 e R B3Rt ey e o
thérethemsecbnd mcfidkdorozn tbe actlvabed: lagsmt tis timiedn tree rewcs@d

B o0 R0 e 22087 B o R R GSSRY, Mgbife

thel détdrdiafhaMlaton c@ul@lrbésélséﬁgégé%ﬂ@d tHalt dee &é@ﬂvaf@@ﬂeg‘lréwms
shoe portion in F lc is quite simlar to the mn

passively ot its owmwemk@ ipiniriah boagHraringasition, such fhat the
leq;pé'ﬁsé{gém beriﬁ)g({le% and tr Fﬁsﬁ‘nﬂﬁ Q%Jnd I%gl}éﬁ{/drgeig)gfg%r tthle

revo e join nism
114 having opposite arns 114a and 114b, is capable of
[0098] at ilbwailldrakso be passibler tespevideteomingsshoes wich garsbines both

a Rare AL paponuChBsR 1o uPPRi0; BrablBBhit the teo
by il ot é&@atov\h@aéthﬁtdmm% ¢culd tpnelaasiertad ldy for

an actuator such as actuator 145. However, this notio er\lke

bothdinesr aa el asgieiationehewvenesnt Allemaiiyelyalws agiygiers, on
actiBl BBthe 'oth & QMRS HRIAI6 1 45 "B U LBS pldvtd&Pd EitiBin linear and

rotational movement respectively. A programmable logic controller may be
configuredd to respond to a signal from a detector to make a determination of
whether one or both of actuator 45 and/or actuator145 should be. triggered to

deactivate the leg for linear and/or rotational movement.



nonments that result from ground reaction forces
applied to the legs 114. Thus, when constrained, the
WO e@3/014198 can support the | oad applied to the ptEHE€2004/800230
by the person wearing the gitne shoe. [0078] However,
when the actuator 145 receives a signal from detector
119t hrough circuitry 188, the actuator 145 rel eases a
leg 114, then the leg 114 is capable of rotating in
[obgg di R@fe&n‘i WS BRYE LY aﬁch@d,atré Wgn% 3h6E Gonkfets Ve fte 3,
cl oc plie y the

ant’ W'Se noment 1S ap reacti on
1Jamlindnostrerebedinentpwould have. at Wast tereedesmi 41 114, preferably

.dj d d. i on.f ' '

o B AR P Sy o
suppprtesgsbedring &t mird that aetsamwilidypiahlly e eeafngiwsd mine
ShAP o e et GosOus A Th 4 gade CRRCLERd Fhits Batom to

erhahaé Stabfit Thus§, iPFEibeHRBBIE fdpiaérsdd fo rdrieaiR \seindindwith
normal conditions (ie. when no m ne has been

a eNnecgios)n eaelkiaabt uandhanly epeirsineshoerie sprppriedion ene leg.
THERB AR P ST ke BRT LBl RO 5
cosfiyematiol 116 mounted to the plate 113. The fol |l ower

115 when in an extended position shown in FIG 1c,

t of,.th d _of :
1003 T B stnthsines HaPafPec 580 . Bnbe ftep g g1 4 BreS into
cldsevsoRfity Vieh honine, theh themovearat canstralhis released and that
surface of arm 114a or in another exarrgl e, eﬁrﬁgdi Hent,
legga Be dengey tignsaf fapresiiinne theplalfetohe  eupina f s 128
deZEﬁ\ﬁaté&légom rq 1141c%rf3ﬁ<g lo ‘dgg{?olri’cﬂg@@qg’thé 905&6??%& .4[2%8% the

rotational novement about pi vot 0C
mifashos apgdar part 83 of the enlirelseppord vrer 82 gethlost. dbedsingpal loss

119 | ocated at..the gro su c . lL.eg,: :
of Bfegupataflinapesor fedudtr Htaritf ity altisk hog i Hieven
nufhbEe bflegdetastits frofe didesignrsohitiverwitlesixdégs.. 1t will be
appreciated that if each of support legs 114 has a

eparate detection capahility assogiated therewith so
[oGE; " et aesutan FONGPRIH R GOMSES BORET sate  aeg Fhe
aré 1088 {Iif|oﬁg 16§ Rfedsdané:i fied. Wth separate detection
iTity, each support leg 114 can be deactivated

capabi
and activated i ndependently of the others. It may be
poséi Bleritshnidelt) cos (dve a single detection

dev'@e/ system which can provi de separate detection
capability for each support leg 114. [0081] The
detector 119 associated with each support leg 114 is
i n Thevelativatémainingt drelfe isespect i ve act uat or 145
associated with that I eg 114. This conmuni cation may
be faci]itated el eclyi circuitry such as is
iIIﬁBerTé}}/l? “@I(G‘l %Pgégﬁ‘gié&i bed above.[0082] Once
the(ggresence of a object 199, nore specifically, an
anti "'personnel land mne, in close proximty to a
specific leg 114 is detected, then a deactivation

si ghbe ratio B&frelalye (RRaibinaAea AR R 18845 sol enoi d 116,
whi ch act uates

R=Ar/n=(n—-4sin?(x/n))/n?
(3) ‘



the follower 115. The detector 119 may be configured

such that a signal is only sent to the solenoid 116
wok@n/oe41e8 st rengt h of the detection reaches a BET/B8G2006/000230

threshold level. As with thR& previous enbodi nent of

FIG 1b, a progranmable |ogic controller could be

incorporated into the circuitry to control the sending

of the deactivation signal for an appropriate |evel of

P enstie/makihal i /R F3RECLdPnlifBePBNEL8 foshits i 3hAB.

to the act on recel pt
deactivation signal, the follower 115 slides into the

[0894]enoFar aquljbrismiof @ figiddmsty: Hds neorasaneifial the sive ef theat

o el i el B TREL L AR Bl S84

orthegohalaxes@queals, zesoich t hat the resisting nonent acting
in a clockw se direction about pivot 112 on the

[ [ j.m ,
o8881c, | 18k il Beceipteq BpAh AN aife B HebRbfitod 8
reﬂh@ﬁrﬁﬂig tegtsenévéw bé bletdsuppost tA8Plate dndehalegternal loddapplied
pr oxi m and the | and m ne shaqul

th%’ﬁtﬂ o¥e theﬁﬁéd$ éﬁalmq tedhe plaie AyRaced MRS, Eegl@g:%‘mf}%@te
foﬁ&%%xﬁ%m&h@a@ EEHIﬂQj fHe BRra6n's$50t, Wﬁéd@ﬁ‘fblﬁé& Uiﬁvﬂfalso be

eases t enent const I‘al nt, W |
nenessary fordhene thdet toanparisation ¢d enh@ra/tbagﬂie m@mee§ are4,

whi ¢
el e <BE AR iyubaiiant dfsiciaelMded oy e
appidpriafedalde by fspliet ibyrthb remathitg Ragsf mrdtbek émbmjltmmts a
deactivated leg 114. [0084 lq of f
mqmeratway baé@ﬁq%axssﬁec@m at%fgriwgmﬁ g FopEmUSSIeS of the
52 eases, and then the follower 115 returns
to It orlglnal position, controlled by a spring
113 The leg 114 can freely return into its initjal

[0096]; t iRefetringdadHCS: Sasnd %uf@mer aateatengeviers aeq illgsieted
for RiRetl LpGNED AHBLAEARq Y plalins Mot s, 118, 204 12,

and can again transmt load fromplate 113 to the
[0097] r aiAs dlegady[<hO85) in\WIGS. Mbfandete; @ salerridd6, I aciuaigs a

rol i 36142 PR oS DL, S P Anlypport
|egdﬂa§ﬁamghq§l sutsstanmnttas tsagfecwmeléibb@imm obFIG3elb and

present. t he m ne shoe 110 nopves, the \1319
1c,éméhlet9§|w %%@gum@dd’oemﬁaa@taépnakrnevemﬁafs' relafien te plates

21 %"‘lééé l?ép a)%%. TlZéJSEthfa‘cd?ﬁIzhge§45fh8ﬁre‘3‘§t9con‘?§n§‘@1mn!e'ﬂactlon

e to t activation si
betwecai aredlet:trmnaghei 20, &ﬁcandlags;rramegﬁeﬂd m&@flah&%ﬁ a¥25 such

he solenoid,is retract. earr
as by i eranmie 2o TS Sl FRIG BB Higbie, filgyd bt the
afofEHBARENe Retald 86d PelRRN 2lleR|O®er bb\ﬂbﬁiaﬁon@&f magasts and
of reaction ground forces. If the detect ed ob ect 199

maggetimaterialy cambe @narlayed tsprovidafor Asuftagle maonetice 1
ol R Pk A b e
proﬂzEﬁd&hesdhmmﬁhe eldetromaginete2234, 32haretpaveryed ustil the leg 214

314 comes into close proximity with a mine 210,310.

[0098] Referring to FIG. 5a and 5b, leg 214 is constrained by an



| andm ne), then the leg 114 itself rotates (arrow) as

it passively noves because of its inability to exert a
WO o@d/op119% he obj ect 199. As di scussed above, iPCTEGL006@00230

appreci ated that the detect2fon and sending of the

deactivation signal to the actuator 145 occurs very

qui ckly, particularly if the mne device (eg. trigger)

is above ground and the leg 114 to be deactivated

elé‘&idﬂﬁéérﬁggﬂeﬁ g l'%‘gfér@gd“ ith 1 dfdednd edfﬂ BRd tFE!iL1 feldidds the

ensur e eactivated b
leg Rg#iupoo @omihg snto cbse ipaovd gty vdtih a m|m¢1899n3ﬂ9 In tese]

eripd Bl Hieule® AL HpIE pRfet ol 1R EG 21084 pdiif close

prdﬂﬁﬁﬁ/lvMﬁi & thih@ Parislofi the Ny Lo GEI4 dontaindafepentaghetic material
ition, then the leg 114 wl| eveptually retu
223, §2$uwlmyh FeRulieda aaaggwttﬁfomwmﬁﬁaﬂ'qu ity e %elspf@magnet
22An424 f8hé fid P1E1314%8 nvt J:I'osé %Pé%llﬂlt? QithtzSmiid 2093499,
position through spring 113" The tol | ower 115 w |

return to a contact position after having been {Eushed

[00RQ)k  Referringnigefgés 6: e distal ppdrof psupRa” left 4 2nfhi 19rgund
suﬁggeﬁé 'c%%dr?’éeﬁﬂﬁn%d? Em‘ebt#ntl | it the armis inits

|na osi'tion a | ower than reaches the
or| gl nal I ocked position of FIG 2d. [0087] The basic
[0Q400]ici pl Refrstingto FH3S rfanand Bbethedground sedacspontartareas 410

ang:Sgp: fﬁ‘i' !%)%?gﬁacgéjw H%ség&)r’(/egﬁgfc? gﬁl{ﬁg%ﬁ i? §ﬁe In[ each
caisél&lh?a ga%taleér{tﬁgﬁﬁg g%gim 4, thﬂt4 ?gjmwdé(? )rt]wth(udtemdrls 43109t r?; ? such
Ty R RO Y
thé’@rd%@‘éuﬁ%@e Shed B8, 310 @é’rﬂéeﬁh b digtdl %h@%ﬁ ltﬁbglebh at is

nstrai ned novenment, the deacti vat ed eg has'its

impoNanteiat thet ludiviqpaddet\eghonwr%awotmsﬁalﬁ,awtmst{)he largas than
e gRPA TRl t e ISl PhfSugn a o reurt o a

second actuator, upon detection of a mne. The prinmary
[0GA&X1Jiat or Reﬁdrétagst:sFtGleﬁd, éwe distah entlaf leg 4 camprisee flexibtehe

clekiyile BaRHey LR IREN Kot 5T 1 S0 AT R 669

whicPaccalft ¢ dakiing dhd varisthient (@ﬁoWé?bf the smfa@e 610 to
This ensures that the leg is forced rom cl ose

helprrsgvidedgvehstppert @f i) plate OnrHG%VQibQ'Pélﬂée Filexiblg sleragniso

t
migifl SRR by, S of Aaniee SRy g 1P o, b Phfts andl Beibvile
waslyd;nsmdabbenlt(elgj siicqreonubber aa:iclwshwtscmdhﬂh l(;jld@bam with
ortion t he
flebleialls it bellbwe dssirnant <gmaialonsdnéigsec he feiiBlk Spents
car'bé 'ﬁﬁo&ﬁe@béﬁ\%&d{h@ |8PBAH. suﬁpgrt padbyetrR@in nethvissuch as by
configured so the axis of e revolute notor, or the
foregfittings sesaws opolishsluge gldaheel s driven by the revol ute
notor, constitutes the revolute joint of the |eg.
[ooHBQf‘?] T@I@n%?fff@??ngﬁcélé@bﬂfvﬂé’fﬂr‘élé’étl%orel%ﬂleﬁf’ﬂfsb%bﬁ%nt

hat once t
from a generally perpendlcular orientation of the lower pad surface relative to the

longitudinal axis of the leg, or from a position when the support pad sits on level
terrain. Resilient elements 627 mi.ght comprise, by way of example only, spfings

(e.g. wave springs and Belleville washers), rubber (e.g., silicone rubber, air



noves away fromthe mne, such that the detector does

not detect it anynore, then the second actuator can be
wa@cearwatiesl again, this tinme in the reverse di rBCI/BGM06/000230

and noves the |l eg actively2back into to its initial

position. Alternatively the secondary actuator could

be di sengaged so that the deactivated |leg returns

passively through its own weight to its initial |oad

R TR Ehabof it HRLIc Wl GbiplsRRih, 3R
cquhbinatior{soEay ¢quld\belnabta1ted)|rbtbemamm wey asdlexithe el@meﬂts

m ne shoe, which conbines both a prismatic joint and a

ﬁgﬁ ut etl)'\‘éﬂrart:!}@ SBrFléa9hth§Lf8 H]t +1e%m|rl;§ GoibyAtd gﬁ‘% ?Fotection

of ~an actu e ac uator 4
dévié'e t@ﬂﬂ dvhldfhaoan bk eanastridied Illeagtlfeode\mnmdésmbad ahovews |

St i SERh VR 940 b oo elafators (08t ShatyilerP 4B ager

thef thelglRingrstiviade ¢ohtace af&tsralorbflea@aesrupfaad mabqtmmmiwn)
nmovenent respectively. A progranmmable [ogic controll

Furiiermere dhe ﬁem@oﬁie%f??@@fﬁ)ﬁ%mrate&i fgcprgrggc fqther so that ey
t
o S L S e S b R

deaclivajed atl theosatua titiey zEtreferatﬂy,I amirewill deastivaterailyone leg at a
i rotational novenment.[0091] Referring to FIGS. 4a and
'M%&, the nine shoe, consists of the plate 3, 13 and in

nost enbodi nents woul d have at | east three |egs 14,
[00164] pr emf@hhg t6 IFXGl 8,gmotlh@\mbmdmidnt s |Qh$trai1ed schematically

in St foat o€ Had chufauiening Senaiiy esbadinbifbe. Secured
to fydt préﬂe'?YI 3bﬁe%@kb§91h%vmd@pbﬁﬁ3§late§hﬁ paR8 Y59 Fssiiste

con ured with a“w de cont act its bottomto

p@ﬁhaa@éagmagﬂlagtaye shieus injrelatiery tcb@ggaélgh andkplatas %9, in each
cagg ofﬁvoﬁeolﬁbefﬁ \»ﬁll%ea@éjéc%gaf@& Ehé sBhikt 5898 tI‘PAS ag%‘%g%%mated

even”if onl'y oné mne shoé I's support
withegachldfithe Veyd id sbmm&sudtﬂhaeismsovekqamwﬂltmﬂloaedapﬂ, agl thus

uld not  be esir confl uration. [0092] In the
Mgﬁwﬂmge@%éepv% ah el leg 14 or 114
comes into close proximty vvlthamne then the

[00)‘*11)5']‘ ment Wit veféranoé td aefeﬁhﬁﬁ\ﬁmeadtﬂmﬁél gunhtsg of fsysthat can
m

onger transmt forces fro e plate to the terrain.
beﬁﬁl][go)'@(he deactivated leg 14, 114 can no | onger

contri r ne shoe and

a pért@%éﬁve%grﬁ%gsgﬁ Ré)i |§o%?tc@\§art§g QQ?ZES | ost. The

m ni rrﬂeliatu&remﬁalamaarpa tif cmﬁribg lis déad:ta@hedn det/(m-2) ease

oot Reldta Srivbderasersislalart ARSI 9Ehe-2)

[0093] For a regular polygon with n corners and
corner-centre distance r, the area |lost AL if one | eg

Bestraties ere withidsanh\plegs; 6s sieaizablpy ag theselgtiye/Inst qreg is

smaller than with a 4-leg design.

[00106] While several embodiments have been described herein and
illustrated in the drawings, other embodiments are of course possible. By way of
further example only, the movement of s~upport legs can also be constrained by
any other actuation mechanisms. For example, a hook which is actuated by a



The relative remaining area ARls: AR=1 - AL/AO = (n
- 4sin2 (pln) ) n (2) The ratio R of relative

WO esvaiondlpg) area AR per leg is: R= A R n = (nPET/AGHI06R00230
(p/n) )/ n2 (3)The maxim8 ratio R for an even
nunber of legs results fromsix |egs. [0094] For
equilibriumof a rigid body, it is necessary that the
sum of the external forces and the sum of the external

aémé‘f‘épt S%V?K%hdl?éctbp?%é) 'R AROERHfg @?@%ﬁto%lé@%é the leg

ﬁrem at ed t hat when
by)swmgmg hackdeads outafengagementwith thegupragtlepatia exantpde of a

nkircmBBRgs s P r ARk IR Fih Rhickfeg 814,50
ro€#te Im_bbaﬁalpmon g12eandie cmmnemeatbe/ ef boolt 8&8. Dttechouk mhy be
o S0 otanrls b e Biey 2eisitorerde. sUSHS himihenkage, 5.9-

L aft u?-%raﬁl dér
A BT 70 O S stk

geq@graimﬁvml@h prashowe sefipragtinally @siifensat Peﬁahlﬂucagf gurgtions in
P R R RS B AL ATE P 6 h incary

sligievgscume m arsgldnoéd. pTla¢ hook 6@96]9 refeiredrtoray a eveluBS cobstraint,

']%gtﬂ 5b urtlher act ator devices are illustrated for
8£01%8S 2 IWgBpEPRS Taé@[ 4 mounted to a plate |ike
plates 13, 113. [0097] As already shown in FIGS. 1b

[061017]10 3n 6t @Qampﬂéieri:béﬁlm?érﬁsl,ahesmaefd@téoﬂvbﬂ thrbhigh the

In the enbadi mnents of FIGS. 5 and 5b, :*w f@aéé g/
dea@ﬁi%@m“paqiqltwraslyr%wmr@ﬁmby & Yigda aﬁwna&?g @ gra/or
b é}?aé‘&%‘ﬂgor I% fvi& b@%ho%@sﬁﬂ%raért %%Vldb%ﬁa% &?ﬂm to

nount near/rotational novenent in relation
the hetaesr af1Be nBns shes podior viheys forde-aining PUrRESE35, 345
however conprise the interaction between an

[Og‘g@it ro EééfLa ééf]%?y?’@m%frﬂ&easﬁo%% %ﬁ%ﬁ%bge H@écﬁfb’e@labove if

325°Ss exa
th@ommqn mr&rl@eaatﬂ)ra mlmmghepsosmlctmfsthefrmhb cexplodlng |s

ST ARSI, Bt Pobios APk bR e s e wrishgof
the.egiﬁ’éﬁbfﬁegttﬁaﬂé ‘iW bfé@efp%xw'ﬁlt? Withekenimagnet i c

constraining force/ nonent which can be rel eased when
an appropriate is provided thereto.

(0G0t T omAgeiiionalbe 3 the sana Meop GKBIde: A mina snoa Wi pravide
so%é 8%? "%% ées? Eaffﬁéﬂ éiﬁa‘?\#@&%' did JWEtrle@d 'He%l%n@f%é” bhte, and in

soumrmhbedmmdlténtﬁeammngm obmnagmal nﬂdhg a@p g"ne platd, @nditbe size of
ssvvltc of f t hus rel ea

el dbi Bt A e dne RifRs ShpER e, Wi S8t s

relbasdd i # distance between the plate and the ground is too small. A hollow

plate, providing a thicker plate for a given weight of mine shoe, can add to blast

absorption and attenuation capability of the mine shoe and can house the

circuits.

[00110] Such devices may be used on terrain other than the ground in an

outdoor environment.



enbodi nents, the actuator 216,316 is powered if the

leg 214, 314 is not in close proximty with a m ne.
wearrs2498 t he | eg 214, 314 contain a ferronmagnkCT/8G2006/000230

material 225, 325, which ré8ults in a magnetic force

interaction with the el ectromagnet 224, 324 if the |leg

214, 314 is not close proximty with a mne 299, 399.

[0099] Referring to FIG 6, the distal end of a

AP 198 B AR R0 RO ool

in@bding teirigg aeamining dperationst Milttaryrpeasontied can als®iuse ibe

t 459 59 tivel ' t LD
ceSHBE8b g B Bheton SSRGS b gl Srobb
systenis ool aflitaht Vehigés cOp csurkéStheisbveuddsclibed etbediments

detection area 426, 526 of .the detect.or

€ C . 9, 519 i
arg ftgrded 1q e Bepirete oy and i DR SUIMEDE 1Peseactesd 5
er&lﬂo&?ﬁn’éﬁf’g & %}ﬁ‘@irgi Sitahe FVRNAbN bRE shig®ptible tbmakPRodfitations
that the 1 ndlvidu

al detection areas not overlap, but
of fiorsn, aseangemgpat of patits, tdetailgransherden af eperatiera The invandgn,

our ] M Fl&o: GG,

ralfflg eI ong Mg a e bt Brifhin B 2obbE. 2o

defined byttes plaag. bet ween the | eg 114 and the support pad
659 whi ch account for danping and adj ustnent (arrows)
of the ground surface 610 to help provide |evel
support of the plate on uneven ground. Flexible
el ements m ght conprise by say of exanple only springs
(e.g. wave springs and Belleville washers), rubber
(e.g., silicone rubber, air cushions and fluid
chanbers with flexible walls or bell ows design, and
conbi nations thereof. The flexible elenments can be
mount ed between the | eg and support pad by known
nmet hods such as by force fitting, screws, bolts, glue,
etc. [00102] Elenments 627 m ght al so provide for
elastic, resilient displacenent froma generally
per pendi cul ar orientation of the | ower pad surface
relative to the longitudinal axis of the leg, or from
a position when the support pad sits on level terrain.
Resilient el enents 627 m ght conprise, by way of
exanpl e only, springs (e.g. wave springs and
Bel l evill e washers), rubber (e.g., silicone rubber,
aircushions and fluid chanbers with flexible walls or
bel | ows design, and conbi nati ons. They coul d be
mounted in the sane way as flexible elenents. [00103]
Referring to FIG 7, the footprint of a m ne avoi dance
and protection device 1000, which can be constructed
i ke the devices described above is shown. The sensor
areas 626 of the detectors (not shown) are slightly
| arger than the ground surface contact areas 610 of
each support plate (not shown). Furthernore, the
sensor areas 626 are separated from each other so that
they do not overlap. This di mnishes the chances of
nore than one | eg being



deactivated at the same tinme. Preferably, a mne wl|l
deactivate only one leg at a tine. [00104] Referring
W 0007023198, anot her enbodi nent is illustrated PCT/SG2006/000230
schematically in which a féét plate 713 is configured
in a generally rectangul ar shape. Secured to foot
plate 713 are six |legs 714 having support plates or
pads 759. Possible positions of a mne 799 are shown
inrelation to legs 714 and plates 759, in each case
e (d4 will be deactivated. The sensor areas
Wﬁﬁysare assoz%at ed wth each of the legs is selected
such that sensor areas will not overlap, and thus two
legs will not be deactivated at the sane tinme. [00105]
i e rmning the opti mal nunber of
1'I egz‘ @E‘at&esé}% %6ﬂg%f'§yed: - Relative area lost if one
leg is deactivated: 1/(n-2) - Relative remaining area
i f_one l.eq i eactivated: 1-1/(n- 3 Relatlve
adratns prigiter da BEdEoid! 54 pirte B afoadi, ) n -
(n-3)/(n(n-2)) Best ratios are with 4 and 6 legs; 6 is
desirable, as the relative Iost area j s snall er
it tqastatmeqe sgpRYé jegs eaghoaxiendiog flog §@\9’é°r%meé%%}tﬂpf?3§'ﬂ%33'd
%c@@%fdtlgﬁqo?rt%h&na%ch'éaﬂﬂégaﬁ&ﬂng i fefdasable joint
VVI ng her enbodi nents are of course possible. By
Wa;wen‘ns’.amltdgeandaaadﬁtaeneinly, t he nmovenent of support
| egs can al so be constrai ned by any ot her actuation
mechani snms. For exanple, a hook which is actuated by

afgqéant Ge detadter Apkyalily to provitle ecteteation oanmabd'my] fbe each

configured to rel ease t he ng, hackwa -
sUPPYST legh @agR Asd dglection Wépéﬁﬂg%?ﬁerﬁg'% toxdetg taﬂﬁi‘éraé?e”s“c
gf Q.C}ﬂfﬁe' %ﬁ'é?rﬁ@alt'aoﬁoﬂtén%?% sGpSoRIed & loated priofamate to
, 1N 814 can rotate about a pivot 812,

aaid m'meconstral ned by a hook 888. The hook nmay be
actuated for exanple by a linear actuator, e.g.,

sol enoi d, through a linkage, e.g., a crank-slider or
BVIe@sf@V@hcantdmip@fatﬂé lte ptdvwdepan taetuztioh caphbility dltaaaid joint of

| i nkage or gears, all of which are hf)vvrz fche §1|Io¥tto
gcmwﬂée@nﬁa'w&wt@n@o@ﬁ%taf QPR 19, () €9 n
BR&K a Idad! fbeﬁé t?iﬂ%‘?l‘iht@@'ﬂo?n éaﬁ W&?né ed’lF&dg‘hesald joint and said

count er part I'I nearl g core of
sapErbled.to ta@ teoaln; @ad (bptar r@leaaeeeﬂd ml@tswhrtm |pad can not

F%S%b%ﬁm’ th-T‘g g?ﬁgﬁ@j aﬁilg‘% @rgﬁ% g%irré'af”t d rbcél{i %h@bort leg to said

figfmet i on through the detector can addltlonally be
enhanced by a visual signal, e.g., by an LED, and/or
by an acoustic signal, e.g. via earphones, in order to

Qé}l@‘@t ‘?@ads? oW@@IL@&oFPE@PJgIé f fd3BoMER ISR é?énél t}écéﬁ/ék!?from said

o€ an ers m ni Ng pur poses. ,e%l
Wleasta)r]mdstentan drdicatingetherratectinncef said ph@"s?@ ef |§§§ Bdiist leg

otb sal% support legs, to release each said joint associated with said first

support leg;

said at least one detector being in communication with said at least one

" actuator device, so as to be able to provide said signal from said at least one



they step on or close to a mne, the prospects of the
m ne exploding is significantly di mnished, as the

wo evoce24appl i ed should be limted to the wei ght POF/SGH®6/000230
support leg that is in closé proximty with the m ne.
[00109] Additionally, if the m ne does explode, the
m ne shoe will provide sone | evel of blast effect
attenuation, due to the raised design of the plate,

' ' ' t iifptesa’d at least one
il BNTABTANTRALA Jflf GRIIAOH orRbIFAS sl ot &
remtuator alssmicipted withi the corespondingeagiatiorscarapdlityinhi ch
cannot be released if the distance between the plate
and the ground is too small. A hollow plate, providing
avidrelbk ehepl safic characterigtiv ¢ deteicthl pokimatedosheeppartiteg, said
add to bl ast, absor g‘tajﬂon nd a ten.léatilon £a abi{i tof use
@hdeaat Rhes Aefecion FoRURUMBRISE Wi Said jLPas! O 6F L?%‘?f © ca
E BARYOCRSTelBR% e RRe WoRSraNt BE fHeaJ[dihtcéé%@t‘:iatélﬁWith hieat support

round 1 n an outdoor environnment.[00111] The invention

be used by both mlitary and civilian personnel,

i ncludi ng during de-mning operations. Mlitary
personnel can al so use the device during mlitary

2. opefatievice abesrdingstontlgim 1alvherdie saithableadt twee trgst gamprises
systenms or on mlitary vehicles. O course, the above
desP§I68% embodi ments are intended to be illustrative
only and in no way limting. The descri bed enbodi nents
of carrying out the invention are susceptible gt?mag}/

3. nodi¥ dedee 8sslaimeddn laimy T xhessinrihe sietertiopcapgbllifips for each
and i i ion, rather, is
"t SRRt | BB o B R, P i thin it
scope, as defined by the clainms. WHAT IS CLAIMED | S: 1.

A m ne devi ce, conpr.i Sin f.rame .adapted to A

4.3 4 So\re S HeRep g iach £ wBeR i 2B Elioh SPBpRfed i baon
eacluppsre sy are deparatedifdni eackeofher. supporting said
frame 1 n spaced relation to a terrain, each said |eg
having a rel easable joint between said | eg and said
frang; t ' late.

5. get Bis e BEGBIm AT Hpine & e RS KBl Qo BeeRa Blay
detection capability operable to detect a

characgteristic of I ne en at |east '

6. oo & doippaceraia B Pl L0%edl M Bintr&eih i dtare and
| eaghclP ) 8 618 @égrepasfadedohPpisradiicpintn act uation
capability at said joint of each said | eg, said at

| east one actuator operable to: (a) constrain the

7. 101 |t dé\?%é?%hg%\‘dglg g)ajglgfrﬂ Q%ﬁét@ﬁf’sﬁ% {?Srg hét@bAahd frame and

frane, I'nt "and sal upport leg to said
t er eachnlegrin ch qri®) degreeaifdeedosurayojwe jrinkuch t hat a
| oad can not

8. A device according to claim 1, wherein said at least one actuator

comprises a separate actuator associated with each joint of each support

leg.

9. A device'as claimed in claim 8 wherein each separate actuator comprises

a linear actuator.



be transmtted fromsaid frame through said joint and
said support leg to said terrain; said at |east one
wa@ceaaae4ans operabl e i n response to a signal reckCWeG2006/000230
fromsaid at | east one deté2tor indicating the
detection of said characteristic at a first leg of
sai d support legs, to release each said joint
associated with said first support leg; said at |east
10"e ALGEEYs uﬁﬁfrﬁ&i ICISRT '@"\R}h&%ﬁﬁ led"“ﬁelér %@h%t&t |s|§§§fén01d
one actuator device, so as to be able to provide said
si griwving @ mcmzmdatﬂtg follawer fonedgagiog andatsenga@trmszwi {eg.
each said detection capability to said at |east one
actuator associated with the correspondi ng actuation
11capabiddvics ashelafhyd iheolaiai 8 wherehe tszild sdti leaiss one actuator
detected proximate to a support sai st ,one
(ot GOIHSBS AreAnAsieeetupion 2880 diated With spchy it easrof bpor
L0 GéyaRd WhRrélh leddh bphidté BbRARS dofpries st Ifr@aﬂbcﬁﬁatdrhe
joint” associated with that support l'eg. 2. A device
according to claiml, wherein said at |east three |egs
0 [ i
12 ool 8s 2 RN iy e £ P HHeFoi Saft M daiEr & fisdtenoid
| eg mlvmgsaefwowe:efbrfengag|egcdndodlhmgag4lng frontesaid kegas
clainmed in claim2 wherein the detection capabilities
for each support |eg are separated from each other. 5.
13/ deVii&fcdas ‘é\aﬁt‘n@ﬁ Gn crirgl @Wﬁbﬁelﬁ\@ébﬁ's@péwté abfuiér comprises
conprises a plate. 6. A device according to claim 3,
wheederoluteeagtupt®r. bet ween the frame and each leg is a
one degree-of -freedomprismatic joint. 7. A device
according to claim3, wherein the joint between the
14{ r aiDevinedacmeding g dlan*aSpwhecﬂyr eaclobeparatal aptuatorotamprises

joint. 8. AdeV|c d| to.c herei n sai

At PBRECERAANG AL b8 1 Bpfel it Wefiohpegieti part
assefithé 9dg érid1 c@ﬁ@tt’amgltné PbtERCT HePRY thrbegh dbnefating a
device' as clained in claim8 wherein each separate

act maghetie Mm said magnetie fercgdiaing disengaged Ween keceidng said

cla‘g?c;1 |n claim9 wherein said |linear actuator is a
sol erfoI'd having a reciprocating follower for engagi ng
and di sengaging said leg. 11. A device as clained in

15 opArdiPeocaation tElelor hlanes CmBLUNG FassD aRAdIatr for
supgflihg| & Supperivegy avayerem SRR tétfin avhetaid at least one
conprises a linear actuator. 12. A device as cl ai med

i n actupiar releapes thejoinh pesodiated wikirsaidsypPPer 18g. sol enoi d

16. A device according to claim 1, whereby each of said support legs
comprises a support pad mounted proximate to a distal end of each said

leg, for contacting said terrain.

17. A device according to claim 16 further comprising flexible elements
interconnected between said leg and said support pad providing
adjustment of ‘the support pad relative to the leg to more" easily

accommodate uneven ground.



having a follower for engagi ng and di sengagi ng from

said leg. 13. A device as clained in claim8 wherein
weawh/ozgapar at e act uator conprises a revol ut e arCT/aGL06/000230

14. Device according to cl&m 8, whereby each separate

actuator conprises an el ectronmagnet at the plate,

which is in contact wwth a ferronmagnetic part of the

| eg and constrains the notion of the | eg through

189€N@r gkiibs s BREAEd iif JARCe7 feRther COERELInG élaste elphards to
di sengaged upon receiving said s A devi ce

i gnal . 15.
acc OrMideyfor & danapening effgst hptween ﬁ%&dﬁgg Afdsald s RreLt pad.
actuator for driving a support leg away from said
terrain when said at | east one actuator rel eases the
19; oi A devdeoas ataidediin olami ldwbersio said| chgradieristis igdhe peesence
accoFdi n Hto Iailm 1, whereby each of said support
Iegg @5‘?%? g 'support pad nounted proximte to a
di stal end of each said leg, for contacting said
terrain, 17. A.device according to .claim216 further
20 o §2GR2% climeH o el waerh S GiRRg Eetsb B presence

sai gr L 8thsiBfhaxdid. support pad providing adjustnent of
-the support pad relative to the leg to nore' easily

accommodat e uneven ground. 18. A device as clained in

cl ai f i Si S, t h
215, SRl L DB 2 R SR JEh B Splinse or cac

sai duppwrpleytarpadpadfed fronesaaheothsr.cl ained in claim 1

wherein said characteristic is the presence of a netal

material. 20. A device as clainmed in claim1l wherein

2252l @ JRIAISpristhg:C 1S the presence of a plastic
material. 21.° A device as clained in claim2 1 wherein

the detection capabilities for each support leg are

Sep 3){!551% %%vfnrgog]lcﬁgémgsrlﬂé%r@;areg %nd'%éif% gﬁ%m‘éﬂ% rﬂﬁiélgﬁe(? go an

pl a avin ace area el ng a
beappenda=gd dfa lumappeimgage of a human being; at | east

th t | h_ext endi bel t | )
surt (et BFos SHRPOT 4565 oreh CQRPHRB. g P doppay Tiage of said
t eplafd, for SAPOHTY Jaii§datdadH f8rain,Hathadai@ sl having a distal end

eng;fg\gl ng the terrain, each said |eg novable in at
| etestengagingelfecierrsin, feasbuzaid leg aovable i ahiepshionecdegree of

20 Y8 TS5 T S RO Sk e i

syapiedno caldlegyviserdsdid tag ismot apasirained; associ at ed

w :E\ geteeac%ol} s@g{e?n providing a detection capability associated with each said
leg, said detection capability for detecting a characteristic of a mine when at
least a portion of said leg is located proximate to said mine;
an actuator device associated with each leg, operable to release the leg
portion to allow movement in said at least one degree of freedom such that
no load can be transmitted from said plate through said joint and said leg to
said terrain, each said actuator operable in response to a signal received

from said detection system associated with each said leg;



| eg, said detection capability for detecting a
characteristic of a mne when at | east a portion of

w@ adod/obeags i s | ocated proximate to said mne; aPCT/SG2006/000230
actuator device associated3n th each | eg, operable to
rel ease the leg portion to all ow novenent in said at
| east one degree of freedom such that no | oad can be
transmtted fromsaid plate through said joint and
saigdid deteciors @iséodiatfeda{vim eaolt tsaﬁﬁzce@, @etnga'r(tjwocrdormman'_mbtim with
in response to a signal, receive rom sai et ection
oy SeihPERIRR deves abpAcigiach Wil the eeSPERivE IRk abY; Qpprable to
as%ﬁ"ti{/é’tbeééid’\ééthaf%@?h said | eg, being in communication
with said actuator device associated with the
respective |l eg and operable to activate said actuator;
wher . stie i .
oty BN SAlGEGRAIALBASE Is3ddtEoll LR LBfecld¥, 534 dgtoctor
actsyateot comnaaiicates Indthasaid adatnatoo to ebhoss ¢he letuator to release

constraint .and allowthe |]eg to Ve / ahout .t he

§ oftie conpeain bl Al e Faploothe' 8 608 304 AL With Wespect
objte ¢he pfatd &6 L Fhetlié bBjetkistiedRicRCbPthe Al ddtdttor, such
th(;:helﬂei%%exerts a zero-force to the netallic object.
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{egoexasts ageiodores torfbe seetalligabigttot a mine

conprising: supporting a load with at |east three

support | egs each in a constrai ned node, each said |eg
23hav ifnmethatioofsavioidimge thenactivatidre oba misaiconyuigingt t | eg

participates in supporting said |load on said terrain,

and an unconstrai ned node, wherein said | eg does not

Rappotihgal 1Dal Withaesast theeesQuphdroirgs @achan @ dopistrained mode,

detecting a characteristic of a mne when at |least a .

caeh isaidl 168 heNwmos cengtipings Beds whrietn w@ §upRort %@aeae'acmates

i ngm{iﬁg Qi Rl SH 85id fefralif SHRNSE uhBoidtAindP hide, Reherein

sending a signhal to an actuator; 1 n response to said

saignay does ant participate nasupporting sajd foashor adid terrain,

constrai ned node to said unconstrai ned node with said

actuator such that said one | eg no | onger participates

tBteTtAg @r dhiargotenstit dfeamingwhah Gt test aigorticof dnelef/said three

for avoiding the actjvation of a mne conprising: a

BURROT (Bgsds [asatad preximatede saidMinest | east three

support | egs secured to said base, each said |eg

havi ng a constrai ned node wherein said support

iregsponse topsdia detacting ppandingg signall td amdcatarai d

terrain, and an unconstrai ned node, wherein said |eg

does not participate in supporting said | oad on said

fre FésploRse 20 i@ Wigrial S Yahsferdy isalll anedggfrdmtsaid constrained
associated with each support ag(g for detecting

elededesaid yncansifpingdrinade witbrsald aclugler stichdhat id o leg no

- . . Lonte t i d
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associated with each support leg for

24. A device for avoiding the activation of a mine comprising:

a base for supporting a load with" at least three support legs secured to said

base, each said leg having a constrained mode wherein said support leg



transferring each support |eg independently or the

ot her support legs, froma constrai ned node to an
war@aenstipai ned node; a comruni cati on syst em opRCEHRGH06/000230

send a signal to said actuadfion systemin response to

the detection of said characteristic; said actuation

system in response to receiving said signal fromsaid

comuni cation systemin relation to the detection of

sbadicipatesadnt suppertiogi sriddeadiart isaid wertdin,oaed cdn seicdnstrained

. i l eqg.f .
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t temtairsai d one | eg no | onger participates in supporting

said load on said terrain. 25. A device as clained in
claim 24 wherein the detection capabilities for each

salRédtor SPstafthafiRg! A lcafabilifMhetcihted Mith each support leg for
detecting a characteristic of a mine when at least a portion the respective

support legs is located proximate to said mine;

an actuation system having a capability associated with each support leg for
transferring each support leg independently or the other support legs, from a

constrained mode to an unconstrained mode;

a communication system operable to send a signal to said actuation system in

response to the detection of said characteristic;

said actuation system, in response to receiving said signal from said
communication system in relation to the detection of said characteristic in
association with one of said three support legs , transferring said one leg from
said constrained mode to said unconstrained mode such that said one leg no

longer participates in supporting said load on said terrain.

25. A device as claimed in claim 24 wherein the detection capabilities for each

support leg are separated from each other.



