1 TITLE VEH CLE STABI LI ZATION I N THE EVENT OF LARGE DETONATI ON FI ELD OF THE
| NVENTI ON Enbodi nents of the present invention relate to vehicle

stabi | i zavoeni1/l4g1particul ar, they relate to stabilizi ngcarcBoromsisd
vehicle in response to an expl osi on. BACKGROUND TO THE | NVENTI ON Ar nour ed
vehi cl es conprise arnmour for protecting the vehicle and its occupants

agai nst projectiles, shrapnel and bl ast emanating from expl osi ve devi ces,
such as mines or inprovised expl osive ldevices (1 ED s). BRI EF DESCRI PTI ON OF
VARI QUS EVBGBI MENTS OF THE | NVENTI ON According to various, but not
necessarily all, &fdUEGLFSHRABIDIZATHN IMTHEEENT RELARGE PEFONAEHON vehi cl e,
conprising: vehicle stabilizing neans for ejecting at | east one non-gaseous
mass; neans for detecting an explosion |ocal to the vehicle; and control

means for ﬁﬂﬁi??HH%}NvéMﬂbﬁSponse to detection of an explosion local to
t he vehicre, the vehicle stabilizing neans to eject at |east one

non- gaseous nass in order to apply a force to the vehicle and stabilize the

vehicle i BnitoaRams orfﬂwet BI%S@%HhQéAt%' relate to vehicle stabilization. In particular,

they relate to stabilizing an armoured vehicle in response to an explosion.
BACKGROUND TO THE INVENTION

Armoured vehicles comprise armour for protecting the vehicle and its occupants
against projectiles, shrapnel and blast emanating from explosive devices, such as

mines or improvised explosive devices (IED’s).
BRIEF DESCRIPTION OF VARIOUS EMBODIMENTS OF THE INVENTION

According to various, but not necessarily all, embodiments of the invention there is
provided a vehicle, comprising: vehicle stabilizing means for ejecting at least one
non-gaseous mass; means for detecting an explosion local to the vehicle; and control
means for controlling, in response to detection of an explosion local to the vehicle,
the vehicle stabilizing means to eject at least one non-gaseous mass in order to

apply a force to the vehicle and stabilize the vehicle in response to the explosion.

According to various, but not necessarily all, embodiments of the invention there is
provided apparatus, comprising: vehicle stabilizing means for applying a force to a
vehicle by ejecting at least one non-gaseous mass; means for detecting an explosion
local to a vehicle; and control means for controlling, in response to detection of an
explosion local to a vehicle, the vehicle stabilizing means to eject at least one non-
gaseous mass in order to apply a force to the vehicle and stabilize the vehicle in

response to the explosion.

The control means may be for controlling, in response to detection of an explosion
local to a vehicle, the vehicle stabilizing means to eject at least one non-gaseous

mass in order to apply a force having a groundwards component to the vehicle.



According to various, but not necessarily all, enbodinents of the invention
there is provided apparatus, conprising: vehicle stabilizing neans for

appl yi ng wof2oricesti® a vehicle by ejecting at | east one ROMAGRISBNIE73RBSS;
means for detecting an explosion |ocal to a vehicle; and control neans for
controlling, in response to detection of an explosion |local to a vehicle,
the vehicle stabilizing neans to eject at |east one nongaseous mass in
order to aﬁpl y a force to the vehicl e Zand stabilize the vehicle in response
to the exphoypdale steRiliziegmegns meanke aagngrd foeieebatt past anegnon-gaseesponse to
det ect i onpfks nRPMMARESShdsF e dle@iohRIRBA bRplodiBif1068Nb & Rhkicabi | i zi ng means
to eject at | east one non-gaseous nmass in order to apply a force having a
groundwar ds conponent to the vehicle. 2 The vehicle stabilizing nmeans may
be arrangefe {,enigle@tibifting RRShs B MOBIRGEPHS BB S BhstiH: Rorlhiddoggconds of
t he detection of an explosion local to a vehicle. The vehicle stabilizing
means may Mges #ithigrigadfiseecns efdhe detertional appxrirsiaD eskbiorsvei®e within 1
mllisecond of the detection of an explosion |local to a vehicle. The
vehicle stabilizing neans may conprise at | east one expl odi ng detonator for
causi ng af he ¥88iclepiabiliginggaernsusankerrise Belegsbene axripfidgtetonadat fopne

expl odi ngcHelidNat BEstBRHE FONTBASHRs MhadsCB@Ye BEe8XPhOaE KBstHLEISHiRG F anged
to cause at | east one other explosive, external to the at |east one

expl odi ngdefenaieamsy, comprige @b Raskons ewpladre wHick)is@fragged ngaussrt 19ash- gaseous
mass. TheoNeBirel BxSb&abé | dxtdrRg) tFRANS! IEBM FHRMBXbI it PdetbRAs! tPBSoRBRMRET

contai ning pressurised gas. The at |east one explodi ng detonator may be
arranged PulepraRiRetat lqaghene mnedaggPrys BBS$-he at | east one chamber to eject at
| east one non-gaseous nmass. The vehicle stabilizing means may conprise at

| east one_chanber containing inflamuable gas. The vehicle stabilizing neans
may be ar fBAgedidl® stapiliziegtReanhmaynsribP@sgat|edsh opesph@miert ePntaipg from
the contr glesBRARE gakOTIRd SCEa&lodceBPlodFIdIBRatIATRY WS diBRged ThBre4khiicl e and
t he apparatus may further conprise force channelling means, for channelling
t he for celegeheatrabiofigye eHeasionp chamberapiciacs pHgasheaRHONWREPAS MaFase of the
vehi cl e.

The vehicle stabilizing means may comprise at least one chamber containing
inflammable gas. The vehicle stabilizing means may be arranged to ignite the
inflammable gas, in response to input from the control means, to eject at least one

non-gaseous mass.

The vehicle and the apparatus may further comprise force channelling means, for
channelling the force generated by the vehicle stabilizing means towards a base of

the vehicle.

The vehicle and the apparatus may further comprise: force distributing means for
distributing the generated force in a plurality of different directions across the base, in

order to mitigate damage to the base.

The vehicle stabilizing means may comprise a plurality of vehicle stabilizing devices.
The control means may be configured to sequentially activate at least some of the
vehicle stabilizing devices, in response to detection of an explosion local to the
vehicle. The control means may be configured to sequentially activate at least some

of the vehicle stabilizing devices in a predetermined order.



The vehicle and the apparatus may further conprise: force distributing
means for distributing the generated force in a plurality of different

di recti orsOa0rioe8118he base, in order to mtigate danagePCo/GHe1008$B2 The
vehicle stabilizing neans may conprise a plurality of vehicle stabilizing
devi ces. The control neans nmay be configured to sequentially activate at

| east sone of the vehicle stabilizing devices, in response to detection of
an expl osion local to the vehicle. The control means na be configured to
sequent i allhg cettralgneans mawde f@érﬁaé’”éffo”t'%t%Wﬁb!@eﬁtaﬁ'ﬁin mgafevilces in a
pr edet er myg&a iBh&eupon 3atTR@sC ORE T HardBaisic nE?fYth}éelnprf floRN L Ihddhg fohe
vehicle stabilizing neans in dependence upon at |east one characteristic of
t he input detegling AB explRRN; dhedeears faigledectegm bexRIAsSioTHRaYBE REeTssire

detect i ngda@c@aﬁpﬂn@%mwm [BEstB RS ScRALRE L PR ABRNay Hugcad, tbﬁiﬁét one
characteristic of the input may indicate, to the contr means

magni t udeC@tral ﬁ@ﬁnﬁcﬁhéd%@ﬂ'tﬁdﬁPéﬁ%ﬁ@reé‘&%weﬁ%r?Wéuﬁéjpﬂ)bﬁieﬁpioﬁﬁé‘ control
means mayThe EHirof HRbAR! I Beh%ﬁ/%hf%lﬁ"n%ﬁtﬁ@' Vdmdi8 OstaBiRASy | Medgpepdence
upon the indicated magni tude. The at one characteri S%I c may I ndicate,
to the cofeRiidenemmRrON e hiGatedmagnitudRi ch pressure has increased due to the
expl osion. The control neans may be for controlling the vehicle stabilizing
means i n dependence upon the indicated position. The control neans may be
for contrdh¢ ?h'@aﬂ%‘e\i@ﬁfaﬁ%'s% By Ndeatyy terereoniral mepemadvedion gbyyhich

pr edet er mhpad eORLE GhcrcBERH Rl BNthe AP IHSi8HETRE THREH! ﬁ%tnrs%ay Blabpati on
may depend upon the shape, material of construction, weight and/or the

centre of cefteplingyheyehicle stpbiiziap aneangdn M”@P@W”ébﬁmdi@éedao%@? The
means for detecting an explosion nmay be provided at the underside and/or
sides of the body. The neans for detecting an expl osion may conprise one or
more pres$DpCcAdtdnenrs Mebgdhr epriretliai thiezy ¢ftjcleeslied il veeans Bppl yi ng

a force héé‘bé?ﬁieﬁcegru%ﬁ%&&ém‘ﬁﬁ@@%ﬁ%l Fn%rﬁm'éﬁorveﬂé?|p‘?edété?n%é$e'boﬁt%l
stabilize the vehicle in response to the EXF fOSI on. The vehicle stabilizing
9

nmeans nay NEQMEHIPR BayHiererd HBehpetiapp eMatesBi oficonsigudiieri weight and/or the
centre of gravity of the vehicle.

The vehicle may comprise a body. The means for detecting an explosion may be
provided at the underside and/or sides of the body. The means for detecting an

explosion may comprise one or more pressure detectors.

The vehicle stabilizing means may be for applying a force having a groundwards
component to the vehicle, in order to stabilize the vehicle in response to the
explosion. The vehicle stabilizing means may comprise one or more vehicle

stabilizing devices.
The vehicle may be an armoured vehicle. The armoured vehicle may be land-based.

According to various, but not necessarily all, embodiments of the invention there is
provided a method, comprising: detecting an explosion local to a vehicle; and
controlling, in response to detection of the explosion local to the vehicle, vehicle
stabilizing means to eject at least one non-gaseous mass in order to apply a force to

the vehicle and stabilize the vehicle in response to the explosion.



The vehicle may be an arnoured vehicle. The arnoured vehicle may be

| and- based. According to various, but not necessarily all, enbodi nents of
t he i nverwODanitttagrie i s provi ded a nethod, conprising: deCesiB2n)/E&n732
explosion local to a vehicle; and controlling, in response to detection of
the explosion local to the vehicle, vehicle stabilizing nmeans to eject at
| east one non-gaseous mass in order to apply a force to the vehicle and
stabilize the vehicle in response to e explosion. 4 The vehicle

st abi | i zi hfervehitse riapilizn ¢ 1REaNSI My be gosfreded tpejast theatteashenaomfaseous

mass in Oﬁllhﬁou%%ﬁé%pin)’orﬂef & §6pID ARG ﬁaﬂﬁ@‘é@%ﬁ&*ﬁaﬁ@%ﬁ%ﬂ%nﬁt@ th&e

vehi cl e. e vehicle stabilizing neans nay eject the at |east one

projecti| ¥ehiglehin 5 nilliseconds of the detection of the explosion local to
the vehicle. The vehicle stabilizing neans nay eject the at |east one
projectile within 1 mllisecond of the detection of the explosion |local to
t he vehi clfee vahiglagdabijam eemsrodimay gl iAe &t 18ast Ye erpieeiblel widhinod expl ode

to cause hf\RseRbnd€aishe Gé't%ctrti?{bfgﬁééﬁilb%lmééaltt&t%e\/eﬁlc?eﬁ ed. The at |east one
expl odi ng detonator may conprise at | east one expl osive which causes at

| east one ot her explosive, external to the at |east one expl odi ng

det onat or ThBWe@%IQ%@&@'Ilkﬁmgoh@%hstrﬁ’aﬁle?éﬁt tﬁé Jdt 9858t ML pRY)BBMRERMSnMRSS. The
vehi cl e stabili zi Qﬂt@means onprise at | east one cﬁanber cont ai ni ng

pressur i sBYlispggnd vhibe drjschien ﬂfgthﬂéﬂéiﬁ%@rbloc?r‘é9 the weduclert | east one wall of the
at | east one chanber, causing ejection of at |east one non-gaseous nass.

At least one exploding detonator may be controlled to explode to cause the at least
one non-gaseous mass to be ejected. The at least one exploding detonator may
comprise at least one explosive which causes at least one other explosive, external
to the at least one exploding detonator, to detonate in order to eject at least one non-

gaseous mass.

The vehicle stabilizing means may comprise at least one chamber containing
pressurised gas. The exploding detonator may break at least one wall of the at least

one chamber, causing ejection of at least one non-gaseous mass.

The vehicle stabilizing means may comprise at least one chamber containing
inflammable gas. The inflammable gas may be ignited to eject at least one non-

gaseous mass.

The vehicle stabilizing means comprises a plurality of vehicle stabilizing devices. At
least some of the vehicle stabilizing devices may be sequentially activated in
response to detection of an explosion local to the vehicle. At least some of the

vehicle stabilizing devices may be sequentially activated in a predetermined order.

The vehicle stabilizing means may be controlled in dependence upon at least one
characteristic of the explosion. The at least one characteristic may comprise an
increase in pressure. The vehicle stabilizing means may be controlled in dependence

upon the magnitude of the increase in pressure caused by the explosion.



The vehicle stabilizing nmeans may conprise at | east one chanber containing
i nfl ammabl e gas. The inflammable gas nay be ignited to eject at | east one
nongaseowsoOrrasigl48iiBe vehi cl e stabilizing nmeans conpri se®Ca/gB20tr0lsit3g of
vehicle stabilizing devices. At |east sone of the vehicle stabilizing

devi ces may be sequentially activated in response to detection of an
explosion local to the vehicle. At | east sone of the vehicle stabilizing
devi ces may be sequentially activat eddn a predeterm ned order. The vehicle
stabi | i zi hBe ¥ekisle sielylizing B6ARY MAYRE Pontodisd ieidarendansn UREN Bepsttion mb

char act er i &o188ioh R cEHBY OSTHRWe AR 8tabtliBARY nPksH CHANASE BbhEbIIEd TRY
conprise an increase in pressure. The vehicle stabilizing neans may be
cont r ol | edePeNREFENRATCR PREBIPNt He WHEEININEURIESBYra: PRs infepasrtdip tptk@sure

caused by efH6si6 PHRSicRlie stabil 218 %M%féh§'n¢ayst§@&5rhﬂoﬂéd‘91 J%Haeﬁ@-yudb% t@ntrol | ed
i n dependence upon a position at the explosion occurred. The vehicle

st abi | i zi MYJosaWsighhgndier the lncatien efdhe pedfesiisiaiy @ theorehigleosi tion at whi ch

the pressure has increased due to the explosion. The vehicle stabilizing
means nmay be controlled in dependence ugon the velocity, weight and/or the
| ocati on Afrcqrﬁ@gd@N@fi@ﬁabugﬁ%ﬁmcww"xﬁ' aiqdinents ¢ sy iavenjiondhergris ous, but

not necesgayyidey aa&émptﬁﬂp%b%%émPﬁsuﬁé"@om&\!t%ﬂbﬂo@%rh hRt8ctichsRh&VIWABH a
conput er progran1conpr|5|n program i nstructions that, when

execut ed B¥CQ %W@@@@?Ss%rﬁ@p@ th%mﬂﬁdw&eﬁn@@s@%é@b%@%meé be

performed. According to various, but not necessarily all, enbodinments of
the invention there is provided a processor, conprising: a processor
i nt er f aceAeeptAingde ¥arieus. beteotecassaripalt. emtndiments ehie ipuentigattaereds, in

response peywidi@ @tpréd’e%%r %Bﬁmpﬂ@ﬁn@cé%oé&%&@r%’té?%c@%oﬁﬁ@ur%'tQ'Peéé?@@ént 0 a

vehicle; and functional processing circuitry configured, in response to
det ect | oningHt oM &k [saskonsrdateian in GsaORsEHP dheat least @A Cetsictogdetasiag apne

vehicle SEﬁ§b§bﬁHBQapﬁNéQ@hkﬁeebﬁ@tmﬁ&m%@ﬁ%%x%@ﬁn@qgmgﬁ§e&9§|”ﬁ§§ ihn order
to apply a force to a vehicle and stabilize the vehicle in response to the

expl osi onresperws i@ideidiien ehan exmosigipcde arvéblék;s@rqqnyobauIeaséﬁb%whﬁlm s of

the i nVenEﬂaQﬂzuh&%ﬁcé ) &é&Vétq'@é%t Bnd ﬁBh §hSeous PARS if IoPdkr t&bppI§aSbrcaNS
detector; at |east one vehicle stabilizing device configured to eject at

| east oneaﬂéwc@égﬁduﬁmﬁﬁégeV@H@?HI@$P%E@t@Hﬁﬁ?XﬂﬂﬁQﬂ to receive an input
fromthe at | east one detector, in response to detection of an expl osion

| ocal to the vehicle; and ocessing circuitry configured, in response to
recept i onAegording tp Nplieus: Pﬁﬁﬂ@tﬁ@cﬁﬁsqr%ﬂ eHROdBeRIE OhFne ipeertiontthere iat | east

one vehi Cb%vﬁfe%tél VarddId Lo ishE: h0eSdteMb o%ftedt&aﬁIeQQ%n%%hmﬁngﬁzm@SS in
order to apply a force to the vehicle and stabilize the vehicle in response
to the expeBes eppfiguredto eject at least one non-gaseous mass an interface configured to

receive an input from the at least one detector, in response to detection of an

explosion local to the vehicle; and processing circuitry configured, in response to

reception of the input from the at least one detector, to control at least one vehicle

stabilizing device to eject at least one non-gaseous mass in order to apply a force to

the vehicle and stabilize the vehicle in response to the explosion.

According to various, but not necessarily all, embodiments of the invention there is
provided apparatus, comprising: at least one detector; at least one vehicle stabilizing
device configured to eject at least one non-gaseous mass; an interface configured to
receive an input from the at least one detector, in response to the at least one
detector detecting an explosion local to a vehicle; and processing circuitry
configured, in response to reception of the input from the at least one detector, to

control at least one vehicle stabilizing device to eject the at least one non-gaseous



According to various, but not necessarily all, enbodinents of the invention
there is provided apparatus, conprising: at |east one detector; at |east
one vehi cWwe 28t1atasli8zi ng devi ce configured to eject at | @aTIGRINB/(30T32gaseous
mass; an interface configured to receive an input fromthe at |east one
detector, in response to the at | east one detector detecting an expl osion

| ocal to a vehicle; and processing circuitry configured, in response to
reception of the input fromthe at | e&st one detector, to control at |east
one vehi cMass{na®UpT 2ianglVelpreedotaovasijciaang sfabilize Whéé{§h'0@n@r¢ﬁ@ﬁn%@éb@s 6
mass in opgabeitp apply a force to a vehicle and stabilize the vehicle in
response to the explosion. According to various, but not necessarily all,
enbodi ments of the invention there is provided a vehicle, conprising: a
plurali tYAQI:orWﬁB'tSIVer&EsaIBh{ h@t'd&egsea‘ﬂ 25 ehffodhéhs b méqlgvém%n"[ﬁgﬂe%e in
response to an éxpl osi on; means etecting an explosion local to the
vehi cl e; RFSIdEd i YhIClorsamprisiae: %é@tﬁi‘ﬁl\t @fa\{elhjﬁl%ﬁﬁb'{}%lﬂg Agvieeseioy afabitiriag

stabi lizipg \i&%}ﬂeclﬁsresddﬂsé %35%98)?&0&&1 el A tbiatbt&tingAn @%PloSih ®tal BaRE to the
vehicle, in order to a a force to the vehicle and stabilize the vehicle
in respon¥@“"f'@ @rrﬁecwr@f)m@aaﬁfor/&@@wdiahxga@twam fheuehidsstabitizing dedeesar | | y

al |, embogi @BReb dbhetibmYeIH bPbdidtabBalits tHY RHIGHE G BRRAREMSly a $QEPT | Si ng:
a pIurallty of vehicle stabilizing devices for stabilizing a vehicle in

response totharetigislandistabilizadagmyehioe inFeseiserg the®iasiadsi on 1 ocal to the
vehi cle; and control neans for sequentially activating the vehicle
stabilizing devices, in response to detection of an explosion |ocal to the
vehi cl e, P‘ﬁCQﬁjtﬂ‘QI‘toﬁ’@”@Lﬂf’mb}‘t aotingceesardy glhemkerineerds ghihesipygntionZBeretie vehicl e

inr eSponﬁ%vto‘édtaBEar%ml Q&hﬂrrblngE%thrQIfl Kbh@eh\(&@b%bmzﬁé %Q!/ll:égfo!:‘gtagi‘ﬁi’lhﬁes may
be configured to apply force to the vehicle by ejecting at |eaSt one

non- gaseo@dehiglesin rﬁ@wseﬁo pRexplesipe) meansior Hpieching arewré@@owab@ thenf i gur ed

to apply @eiQECsnGHIRIMRaRE Q}r'%@&@érﬁ%llﬁQ&R@ﬂﬁ&het\%htchaesﬁﬁhilﬁé Bevi&gor di ng
to various, but not necessarily all, embodi ments of the invention there is

provi ded B RERPNSE, (0 A8 IASHPR PIRY! explasion gy taﬁhee\s@@u%uroﬁrqe@&apn%aéorfi@hu cle;

and Sequef&t’n@'vlebﬁcl%%'d‘é@étill&ﬁ th' GG IrCleSpSisalth tHeZd pibsitpyi ces, 1 n response to
detection of the explosion, in order to apply a force to the vehicle and

stabilize the vehicle in response to the expl osion. According to various,

but not neges sfihel Venitlld staBiPRE JBREES ndy Bd1BonfldesH icdbdi@leSolc® tBrtﬁé“ ded a
conput er program conpri si ng conputer programinstructions that,

execut ed Mhipedyeestily alileasiioneyroncgasseus H@S%E%UOUB@(YPWE@CN&@M@% o be
per f or medgevices may be configured to apply a force having a groundwards component to the

vehicle.

According to various, but not necessarily all, embodiments of the invention there is
provided a method, comprising: detecting an explosion local to a vehicle; and
sequentially activating the vehicle stabilizing devices, in response to detection of the
explosion, in order to apply a force to the vehicle and stabilize the vehicle in

response to the explosion.

According to various, but not necessarily all, embodiments of the invention there is
provided a computer program comprising computer program instructions that, when
executed by processing circuitry, cause the method described above to be

performed.

According to various, but not necessarily all, embodiments of the invention there is

provided a vehicle, comprising: a plurality of vehicle stabilizing devices for stabilizing



7 the vehicle in response to an expl osion; at |east one detector configured
to detecting an explosion |ocal to the vehicle; and processing circuitry
confi gur e 20n/meEponse to detection of an expl osi on | oealr/Grrotons1xsehi cl e,
to sequentially activate the vehicle stabilizing devices, in order to apply
a force to the vehicle over the period of time and stabilize the vehicle in
response to the explosion. According to various, but not necessarlly al
enbodi ments of the invention there is prOV|ded appar at us, rising: a

pl ur al i t ythsfvehisls ipIresranaBitd pe exglogieni atdeast gpe detgpior anfmg'rqohf@ iB@e in
response LR e3oSi¥RIRE! Rthe 3bhibRashd 9Fb%eg§ﬁ§e.tr&mrf&fm.gg%em rtegpc%b%t ing an

expl osion local to the vehicle; and processing circuitry configured, in
response fleteghiorr of PBIEXBIOSIN '@Q@Itééh%ﬁeﬂ”é@alto seayandialeppitvate ”teov%fé@jﬁentl ally

activate Et@%llli’lﬁ&'d@blgess‘i@@ﬂdbf % Jkﬂ)lﬂ&’ﬁﬁr@@% tht DeREIdNvet PeRRbY oftih@LRg tO the
vehi cl e over the period time and stabilize the vehicle 1n response to

t he expl o8iabiize I&@d’@h@i%@ r@%PW&‘P foothie explagionot necessarily all, enmbodi ments
of the invention there is provided a vehicle, conprising: a base; force
channel ling nmeans for channelling a force, exerted on a part of the vehicle
| ocat ed aBev@dingdo yageus. byhaeidecesaripagle; e”ﬁ?ﬂﬂ"m%ﬁ‘téé’fmes'f‘Y‘PrB@Dlth@feri‘éans for

di stri but hrgideR@phSaaeR, bé}nﬁrlsmd"%adlurbm%/%f véHidid §fa%ﬂ§m§|'d6ﬁ€éé 1%P§ta8m£|ﬁ s the
base, in order to mtlgate damage base. The Vvehicle ma her

conpri se {enedide isragRansgitaign ﬁé@!ﬁ%‘o'ﬂs&t leashpne pgﬁeﬁ@r Eerfiovead el tqqqng esponse

to an EXpbﬁ’%kﬂBsmﬂ-r&af fértﬁ@ vERigRNEhd bRESRAG SirdRYy &hiihQfedCRaBESdskng a force
gener at ed b( he vehicle stabilizing means in response to an expl osion, and

the for cedefestien plian syPivsiondonslyo e vehicls; &e pemiantialy artivate Bieckehisle a
pluralityg@biighd bieviesy, wdbrrd%Pfo'éHb%/ &S th@‘?reﬁélé%veﬂﬂ% Je%&%f thaang! i ng

means nmay conprise at | east one structural nmenber extending fromthe base
to the paptbire re/ohisl iBIresponpeicihe e¥plgsiovne structural menber may conprise
at | east one colum. The force distributing nmeans may conprise a plurality
of distributing nmenbers, extending across the base in a plurality of

di f f erent A@?Qrétf‘glt@N§r'0‘#9@rbUHF%ttﬂ€ICB§$qugaH ieanFaslinenta of Bigsinyediopdsere iThe force

di stri but hRgidERaNSeMBE, éé?ﬂ?ﬁrrénzg? aaBaéeeaé»‘ce QRENANR] FRARE ErichENn REBIFRES -
i nterconnecting at | east two stributi ng menbers.
force, exerted on a part of the vehicle located above the base, towards the base; and
force distributing means for distributing the force in a plurality of different directions

across the base, in order to mitigate damage to the base.

The vehicle may further comprise vehicle stabilizing means for stabilizing the vehicle
in response to an explosion. The force channelling means may be for channelling a
force generated by the vehicle stabilizing means in response to an explosion, and the
force distributing means may be for distributing that force in a plurality of different

directions across the base.

The force channelling means may comprise at least one structural member extending
from the base to the part of the vehicle. The at least one structural member may

comprise at least one column.

The force distributing means may comprise a plurality of distributing members,
extending across the base in a plurality of different directions, for distributing the
force across the base. The force distributing means may comprise at least one

interconnecting member, interconnecting at least two distributing members.



8 The part of the vehicle |ocated above the base on which the force is
exerted may be the roof of the vehicle. BRI EF DESCRI PTI ON OF THE DRAW NGS
For a betwerournderist andi ng of vari ous exanpl es of enbodiPeEMGBR0WI0STT3R
present invention reference will now be made by way of exanple only to the

acconpanying drawings in which: Fig. 1 illustrates an apparatus; Fig. 2
illustrates the underside of a vehicle; Fig. 3 illustrates a side view of
the vehicle; Fig. 4 illustrates a pl a® view of the roof of the vehi cl e;

Fig. 5il The ppd pétheyehidreleadted agpverthegiase @n which the force is exerted may be
the roof of the vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of various examples of embodiments of the present
invention reference will now be made by way of example only to the accompanying
drawings in which:

Fig. 1 illustrates an apparatus;

Fig. 2 illustrates the underside of a vehicle;

Fig. 3 illustrates a side view of the vehicle;

Fig. 4 illustrates a plan view of the roof of the vehicle;

Fig. 5 illustrates a schematic of a method;

Fig. 6 illustrates a first example of a vehicle stabilizing device;

Fig. 7 illustrates a second example of a vehicle stabilizing device;

Fig. 8 illustrates a third example of a vehicle stabilizing device;

Fig. 9 illustrates a portion of the third example of the vehicle stabilizing device in
detail;

Fig. 10 illustrates a wall comprising weakened portions;

Fig. 11 illustrates a fourth example of a vehicle stabilizing device;

Fig. 12 illustrates a side view of a vehicle, with a portion illustrating the interior of the
vehicle;

Fig. 13 illustrates a plan view of the base of the vehicle illustrated in Fig. 12;

Fig. 14 illustrates a cross section of a first example of a connection between the base
of a vehicle and a structural member;

Fig. 15 illustrates a perspective view of the first example of a connection between the
base of a vehicle and a structural member;

Fig. 16 illustrates a cross section of a second example of a connection between the
base of a vehicle and a structural member;

Fig. 17A illustrates a plan view of a vehicle stabilizing device; and

Fig. 17B illustrates a plan view of an arrangement of vehicle stabilizing devices.

DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS OF THE INVENTION



Fig. 6 illustrates a first exanple of a vehicle stabilizing device; Fig. 7
illustrates a second exanple of a vehicle stabilizing device; Fig. 8

i1l ustratwe 2a11tha8rid exanpl e of a vehicle stabilizing dePCTaB2RigN5132
illustrates a portion of the third exanple of the vehicle stabilizing

device in detail; Fig. 10 illustrates a wall conprising weakened portions;
Fig. 11 illustrates a fourth exanple of a vehicle stabilizing device; Fig.
12 illustrates a side view of a vehicl%®, with a portion illustrating the

interior hefimurosRiusirete mivphids 2, cPmerisigeyehicl alblizew BranndBolse of the
vehi cl e i bleugtd §f RYsi Hnd hBn-gaeolsi assl 82 rhbé'ﬁé ﬁ@tfglsd@te[%trrf:qg% é?;%él@ﬁ‘ of a

first exanple of a connection between the base of a vehicle and

st r uct ur alocadgireyehicle 2; and control means 12 for controlling, in response to detectlon of
an explosion local to the vehicle 2, the vehicle stabilizing means 18 to eject at least
one non-gaseous mass 52 in order to apply a force to the vehicle 2 and stabilize the

vehicle 2 in response to the explosion.

An explosive event can cause significant trauma to a vehicle and/or a vehicle’s
occupants. In order to protect the occupants of the vehicle from shrapnel and blast
emanating from an explosive such as a bomb, mine or improvised explosive device

(IED), some vehicles comprise armour.

The armour may protect the occupants against injury caused directly from the
shrapnel and blast effects. However, depending upon the size of the explosive, some
aspects of the vehicle (such as the floor of the vehicle if the explosion occurs
underneath the vehicle) can be very heavily damaged. Furthermore, an explosion
underneath or to the side of a vehicle may cause the vehicle to accelerate rapidly into
the air, resulting in injury to the occupants either when being accelerated upwards or

when the vehicle lands on the ground.

The main upwards acceleration that is generated by the explosion may not occur
instantaneously in response to the initial blast shockwave produced by the explosion.
Immediately after the explosion occurs, there is an input of energy from the initial
shockwave, the following reflected pressure waves, ejecta, and from localised very
high pressure gas. Over the next few milliseconds, the gases produced by
decomposition of the explosive expand underneath the vehicle and together with
other contributors (to the total impulse imparted to the vehicle) may apply a large
enough force to cause the vehicle to accelerate upwards into the air and fall onto its
side or top. The effect of the expanding gases can be likened to a large airbag

expanding very rapidly under the vehicle.

The upwards force that is generated by the expanding gases is at maximum for
around 5 milliseconds or so, and then rapidly reduces in value over the next 5
milliseconds to near zero. The ejecta may continue to provide an impulse to the

vehicle for another 30-500 milliseconds or so, depending on the depth of the burial of



Fig. 15 illustrates a perspective view of the first exanple of a connection
bet ween the base of a vehicle and a structural nenber; Fig. 16 illustrates
a cross swobthom4sfisa second exanpl e of a connection bet Re®GE2hB/I5ae of a
vehicle and a structural menber; Fig. 17A illustrates a plan view of a
vehicle stabilizing device; and Fig. 17B illustrates a plan view of an
arrangenment of vehicle stabilizing deyices. 9 The Figures illustrate a
vehicle 2, conprising: vehicle stabil 19 ng_nmeans 18 for ejecting at |east
one non- g&¥edpostisand the spibivpe pedicondiienethe Repradtien pf bsitelal inRwpet o a
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of an expl osion | ocal he vehicle 2,” the vehicle stabilizing nmeans 18 to
ej ect at Peerly 'rbﬁ@“h’@ﬁt@'@@é@d@aﬁa@@%@'ﬁyrﬁ”&fdb? impulap 3y ariseoire® the the
vehicl e 2.ap8 FlRDbIHIGH d Bkt &1 Bedop Br & BERANFRCE %etr@ﬁma?m'\%ﬁ e AN

E,‘Xp| 0Si ve ‘event can cause Si gni ificant trauma to a vehicle and/or a
vehi cl e' sobBe gpatiibstion frogt thereieetapprad eracticaly alk efitherifindimpyiae wéhbel e from

shr apnel g@ﬁergﬂeafbﬂlt AableBglrbr om an expl osive such as a bonb, mne or
i nprovi sed expl osive device (IED), sonme vehicles conprise arnour. The

arnmour may protect the occupants against injury caused directly fromthe

shrapnel gphoRindstks f fIRS iventiVeM S tod§|ﬁ)edb‘5b%éjﬂﬁnst5$lﬁ32|§d %eVéHCICkIJ‘ he
expl osi ve, sone aspects of the vehicle (such as the floor of the vehicle if
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Fur t her noggy tPhaidte %'\/’éﬂucmﬂﬁgﬂﬁf?&dﬁn%hﬁ@ ddmaiishde of a vehicle may cause
the vehicle to accelerate rapidly intothe air, resulting ininjury to the

occupants either when bei ng accel erated upvvards or when the vehicle | ands
on the grelNg.ustrates an apparatus 10 for stabilizing a vehicle in response to an explosion.

The apparatus 10 may be applied to a vehicle during manufacture or post
manufacture. The apparatus 10 may, for example, be a kit of parts. The vehicle may
be a land-based armoured vehicle. For example, the vehicle may be a civilian car, a
modified sports utility vehicle, or a military armoured vehicle such as a personnel

carrier or a tank.

The apparatus 10 comprises control means in the form of a processor 13, detectors
16, vehicle stabilizing devices 18, accelerometers 19 and a memory 20. The
processor 13 comprises functional processing circuitry 12 and a processor input

interface 14.

The processor input interface 14 is configured to receive inputs from the detectors 16
and the accelerometers 19. The processor input interface 14 is also configured to
provide the inputs to the functional processing circuitry 12. The functional processing
circuitry 12 is configured to provide an output to the vehicle stabilizing device 18 and

to write to and read from the memory 20.

The detectors 16 may be any type of detectors suitable for detecting that an
explosion has occurred local to a vehicle. The detectors 16 may, for example,
include: one or more pressure detectors, one or more temperature detectors and/or

one or more light detectors.



The mai n upwards acceleration that is generated by the expl osion may not
occur instantaneously in response to the initial blast shockwave produced
by the expbasiiomsiiBrmedi ately after the expl osi on occur CTIAB2OB/G5$73an | nput
of energy fromthe initial shockwave, the follow ng reflected pressure
waves, ejecta, and from |l ocalised very high pressure gas. Over the next few
mlliseconds, the gases produced by deconposition of the expl osive expand
underneath the vehicle and together wiih ot her contributors (to the total
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to prevent or limt injury to the vehicle's occupants, and to nmaintain the
vehicle upright and in fighting condition. Fig. 1 illustrates an apparatus
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functional processing circuitry 12 and a processor input interface 14. The
processors'iagﬂjﬁf‘gidﬁ‘('éﬁ’? %ﬁ:éreldﬁsp%beéjdﬂfjﬁtj’dtbég’%o receive inputs fromthe
detectors 16 and the accel eroneters 19. The processor input interface 14 is
al so configured to provide the inputs to the functional processin
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read fromthe nmenory 20. o .
The control information is explained in more detail below.

The computer program instructions 22 control the operation of the apparatus 10
when loaded into the processor 13. The computer program instructions 22 provide
the logic and routines that enables the apparatus 10 to perform aspects of the

method illustrated in Fig 5.

The computer program may arrive at the apparatus 10 via any suitable delivery
mechanism 26. The delivery mechanism 26 may be, for example, a (non-transitory)
computer-readable storage medium, a computer program product, a memory device,
a record medium such as a CD-ROM or DVD, an article of manufacture that tangibly
embodies the computer program instructions 22. The delivery mechanism may be a

signal configured to reliably transfer the computer program instructions 22.



The detectors 16 nmay be any type of detectors suitable for detecting that
an expl osion has occurred local to a vehicle. The detectors 16 may, for
exanpl e, wochudasii8ne or nore pressure detectors, one oPCEREB0t0NFpBRat ure
detectors and/or one or nore light detectors. 11 The pressure detectors
may, for exanple, be piezoelectric pressure detectors. Advantageously,

pi ezoel ectric pressure detectors operate effectively in adverse weat her and
ground conditions. Alternatively or aaaitionally, the detectors 16 nmay

i nclude one or nore break wire detectors. An explosion nay cause a circuit

of such a;pseakemhtife ﬁ%l@ﬁbﬁfatibﬁ, tlﬁ!é‘%ﬁgcesf‘s%ld%f%ﬂdid?ﬁ@ﬁ%%rWZb%%%@CtOr to

provide an input to the processor input interface . Alternatively or

addi t i onaPfoyided iy aparplicadies specifripteorried BECUBNASKY). more i oni sation detectors
for detecting ionised particles that result from an expl osion.
Alternatively or additionally, the detectors 16 may conprise one or nore
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configured to apply a force havi n(g a|i groundwar ds conponent to a vehicle.
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Exenpl ar y Pt epfqreiga &1 1§chan aliy oftagpelpionaRysd8sited2d-18 are
described in detail below The nmenory 20 is configured to store a conputer
program 21 conprising computer programinstructions 22 and data 24. The

data 24 nBjherieplpmeeiaiansonay Arve AaleroH aupRitiesopl winels.riededatsi thand
expl ai nedyidpidBetedel diHankRbMIustrated in Fig. 2. Also, in other implementations, the

positions of the wheels 28, detectors 16, accelerometers 19 and may be different to

those illustrated in Fig. 2.

Fig. 3 illustrates a side view of the vehicle 2 of Fig. 2. Fig. 4 illustrates a plan view of
the roof 108 of the vehicle 2. In the example illustrated in Fig. 4, sixteen vehicle
stabilizing devices 18a to 18p are coupled to the roof 108 of the vehicle 2. However,
it will be appreciated by those skilled in the art that any number of vehicle stabilizing
devices 18 may be used. The vehicle stabilizing devices 18 may also be situated in

different positions to those illustrated in Fig. 4.

In the Fig. 4 example, a cluster 180-183 of vehicle stabilizing devices is located at
each corner of the roof 108. Two clusters 180, 181 of vehicle stabilizing devices are
located towards the front 102 of the vehicle 2. Two clusters 182, 183 of vehicle

stabilizing devices are located towards the rear 106 of the vehicle 2.

Each of the vehicle stabilizing devices 18a-18p may be attached directly to the
armoured shell of the vehicle 2. In some implementations, each cluster of vehicle
stabilizing devices may be located in a further housing, which is attached to the

armoured shell of the vehicle 2.

A method according to the embodiments of the invention will now be described in
relation to Fig. 5. Initially, an explosion occurs at a position that is external to the
vehicle 2. The explosion is local to the vehicle 2 and may, for example, occur
underneath, in front of, behind or at a side of the vehicle 2. The explosion may occur

as a result of the triggering of a bomb, mine or IED (by the vehicle 2 or otherwise).



The conputer programinstructions 22 control the operation of the apparatus
10 when | oaded into the processor 13. The conputer programinstructions 22
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aspects of the nethod illustrated in Fig 5. The conputer programmay arrive
at the apparatus 10 via any suitable delivery mechanism 26. The delivery
mechani sm 26 may be, for exanple, a (non-transitory) conputer-readable
storage nedium a conputer program product, a nenory device, a record

medi um such as a CO-ROM or DVD, an article of manufacture that tangibly
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be a signal configured to reliably transfer the conputer program
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those ill ystigabed in Fig. 2. Also, in other inplenentations, the positions
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those illustrated in Fig. 2. Fig. 3 illustrates a side view of the vehicle
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4. In thejfkidised a8%38R10f 11 Sl 180- 183 of vehicle stabilizing devices
is located at each corner of the roof 108. Two clusters 180, 181 of vehicle

stabilizing devices are |ocated towards the front 102 of the vehicle 2. Two
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in a further” housing, which is attached to the arnoured shell of the
vehi cl e 2¢éxplosion having occurred. An input provided by the detectors 16 following an
explosion will have particular characteristics (and will reflect the characteristics of the
initial blast shockwave). For example, if pressure detectors are used, the input from
the pressure detectors may be indicative of a very large increase in pressure over a

very short period of time.

After the functional processing circuitry 12 has determined that an explosion has
occurred, at block 410 of Fig. 5, the functional processing circuitry 12 controls the
vehicle stabilizing devices 18 to apply a force having a groundwards component to

the vehicle 2, in order to stabilize the vehicle 2 in response to the explosion.

The functional processing circuitry 12 may, for example, control the vehicle stabilizing
devices 18 in dependence upon one or more characteristics of the input from the
detectors 16. The one or more characteristics of the input from the detectors 16 may
indicate, to the functional processing circuitry 12, the magnitude of the explosion,

and/or the position of the explosion.



A nmet hod according to the enbodi nents of the invention will now be
described in relation to Fig. 5. Initially, an explosion occurs at a
positi on wbabiiygsagternal to the vehicle 2. The expl osi @eaTiGB2hm&l7320 t he
vehicle 2 and may, for exanple, occur underneath, in front of, behind or at
a side of the vehicle 2. The explosion may occur as a result of the
triggering of a bomb, mne or IED (by the vehicle 2 or otherwise). 13 The
expl osi on causes an initial blast shotkwave. At bl ock 400 of Fi g. 5, the
det ect or s/freesrre detadiers ain UsRp! HSi IBAUHE_M dbe detestPrs sray indisatehetotemi cl e 2.
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detect thgiypygssure has increased underneath the vehicle 2, at a side of
t he vehlcle 2, at the front of the vehicle 2 or at the rear of the vehicle
2. In response to detecting the increase in pressure, the pressure
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t he expl osion. The processor input interface 14 provides the input fromthe

det ect or sintBe f@M ¢fe lpeer fabital processing circuitry 12. The functi onal
processing circuitry 12 then analyzes the input in order to determne
whet her the input is indicative of an expl osi on having occurred. An input
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shockwave). For exa% dggenchgr essure detectors are used, the input fromthe
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12 has determ ned t an expl osion has occurred, at block 410 of
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devi ces 18,idnirRPRId¢ieRerdt QERSItIBAVI Ng a groundwards conponent to the vehicle
2, in order tostabilize the vehicle 2 in response to the expl osion. The

functional processing circuitry 12 may, for exanple, control the vehicle
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the input fromthe detectors 16. The one or nore characteristics of the
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determines how to control the vehicle stabilizing devices from the identified portion of

control information and controls the vehicle stabilizing devices 18 appropriately.

In some embodiments of the invention, the functional processing circuitry 12 may
obtain inputs (via the input interface 14) from the accelerometers 19 to verify that an
explosion has occurred. For example, a mine explosion under a vehicle causes the
structure of the vehicle to vibrate in a particular manner. In these embodiments of the
invention, the functional processing circuitry 12 may only activate the vehicle
stabilizing devices 18 if the input from accelerometers 19 verifies that an explosion

has occurred.

In some examples, input from pressure detectors may indicate to the functional
processing circuitry 12 that some pressure detectors have detected a larger increase
in pressure than others. The functional processing circuitry 12 may control a vehicle

stabilizing device 18 to apply a force (having a groundwards component) to the



14 | f pressure detectors are used, the input fromthe detectors may
indicate, to the functional processing circuitry 12, the magni tude of the
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whi ch pressure has increased due to the explosion. The data 24 stored in
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accel er omgiRcfr YBpoUBrdphes 1drhaf gRinBRRIRSIRE RAH eQehitid ©0hah thé Sfer
exanpl es, i1nput frompressuré detectors nmay indicate to the functional

processi nyelicle statiliangdevigest 18ashand 85 5 Sama ecalbekthraebidrstabiignga | ar ger

i ncrease yayitd<LRRUHE sk RAR 18] 13e18p-in Tﬁbeotﬁé‘rrk%ét&@al|8op’f&c‘=‘f§§'n{w SrimfUHdry 12
may control a vehicle stabilizing device 18 to apply a force (having a

gr oundwar 88 agbf#shent) to the 15 vehicle 2 that depends upon the increase
in pressure that is detected by a pressure detector (or pressure detectors)

adj acent to that vehicle stabilizing device 18.
The location of the vehicle stabilizing devices 18 may, for example, depend upon the

shape of the vehicle 2, and how the vehicle’'s weight is distributed throughout the
vehicle 2. The torque provided to the vehicle 2 by the vehicle stabilizing devices 18
(following activation) may be maximised by locating the vehicle stabilizing devices 18
close to or at the periphery of the vehicle 2. For example, in this regard, at least
some of the vehicle stabilizing devices 18 may be located towards the four corners of

the vehicle (see Fig. 4).

In some implementations, some or all of the vehicle stabilizing devices may be
activated sequentially. For instance, the functional processing circuitry 12 may be
configured to sequentially activate the vehicle stabilizing devices 18 in a
predetermined order. The predetermined order may, for example, form part of the

control information stored as data 24 in the memory 20.

In some examples, the order in which the vehicle stabilizing devices are sequentially
activated depends upon the nature of the detected explosion. For instance, the

control information may include information indicating which vehicle stabilizing



The order in which each of the detectors 16a to 16d are activated may, for
exanpl e, indicate the position at which the explosion has occurred to the
functi onavoproce8ssBng circuitry 12 (relative to the vehiPCIT&E2)10/05NE32
functional processing circuitry 12 may determ ne which vehicle stabilizing
devices 18a to 18p to activate in dependence upon the order in which the
pressure detectors 16a to 16d are activated. By way of exanple, consider a
situation where an expl osi on occurs clBse to the front-right wheel 28b. The
det ect or d8YCe$ I1§39ch|0é{)deae|aﬁt'ﬁtgd dnig alder it whick thegs wahieR %@b'b&'ngo t he

ot her det gefi@dsSshbiRk belRivaBd fdrRfitterdit@yJedf UbRBRL MRPRSRASI Ng circuitry 12

may control the cluster 181 of vehicle stabilizing devices 18e to 18h
situated closest to the detector 16b to apply a |l arger groundwards force to

the vehi C|rﬁotﬁeﬁ@?&'ﬁ1§l&e tr%t Heker MEWA & ﬁ]esdeﬁpzllé étéblﬂﬂn&@é!\'/lE@ssar%%%ggeﬁréq%/ 18i - 18p.

Sonme or all of the 'vehicle stabilizing devices 18a to 181 to 18p in
t he ot her a@th@@déi%SI‘BDdGMQ uresheawmgiuigrof g deiectehexriesioyat ed. The | ocati on
of the vehicle stabilizing devices 18 may, for exanple, depend upon the
shape of the vehicle 2, and how the vehicle's weight is distributed

t hr oughouEaeheehi@nstabiizing demise riayRiaVvide awdrewass IMPUsehPYaTe@ Rersgl of he

vehicle SElﬁQ'ﬂO‘S@éwI&eQﬁe\! \/é}ﬁ@eWre@f)&héeQWtﬁkgeﬁ%éldfrﬁtgeﬂUéntféﬁ&ct%tlmﬂtﬁb sed by
| ocating the vehicle stabilizing devices close to or at the periphery of

t he vehi cvehigde stabiliziegiayicas eP?P'?%ﬁ@W"é’G&’@EﬁS fafce|t@ R8PravitRd fer eHenNaghi cl e

stabi | i zi pgrifteitaRs t&&;dﬁ?éfa&%hé RFAsGHodRMBIYShd BRIEHH oxFéP"tHh@ &rigd. the
vehicle (see Fig. 4). 1n some inplenentations, sone or ]p the vehicle

stabilizing devices may be activated sequenti al | y. For i nst ance, the

functi Onah'h@bﬁﬁﬁﬁ%ﬂﬁ fBFc’éCal-théd’to]{%e BNicke2 6P Hd \Qalﬁf(?@sttagllélﬁg‘dl%{?ﬂéé@héy
activate the vehicle stabilizing devices 18 in a predeternined order. The

pr edet er mrRfEd0 Gritigate dhg effeelp obienistad forces weparptedoy theecarehipatsin ofher mat i on

stored as;@igf BladtisHdeklv AR, TRYRENeCRY sHITKRAVER, @ié%f@'aﬁéythé BRoIFRS gdsBs Whi ch
the vehicle stabilizing devices are sequentia activat ed depends upon the

nature of rqwﬁlneémth@cﬁ@i@@msp@nseqﬂ@ﬁﬂy AP Coelgeatiopn! o VaF Bt | on may
i ncl ude | {iRESRb! QimihAtdd EHabity I MREVEhiBIeSIRBUbdrES e rhifimised.

Following activation of one or more of the vehicle stabilizing devices 18, the
functional processing circuitry 12 may monitor inputs provided by one or more of the
accelerometers 19 periodically to determine whether the vehicle 2 remains at risk of
de-stabilization from the explosion. Once the functional processing circuitry 12
determines that the risk is no longer present (e.g. because the inputs provided by the
accelerometers 19 have reduced beyond a threshold level), it may not activate any

further vehicle stabilizing devices 18.

Fig. 6 illustrates a cross section of first example of a vehicle stabilizing device 18. In
the Fig. 6 example, the vehicle stabilizing device 18 comprises a detonator 56, one or
more explosive substances 54, a non-gaseous mass 52, a housing 53 and a
frangible cover 55. Fig. 6 illustrates the housing 53 of the vehicle stabilizing device 18
fastened to the exterior armoured shell 112 of the vehicle 2 by fasteners 116. The
underside 151 of the housing 53 is positioned on the exterior armoured shell 112 of
the vehicle 2. Optionally, a support 114 may be provided to support the force

generated by the vehicle stabilizing device 18.



devi ces 18 shoul d be activated and the order in which those vehicle
stabilizing devices should be activated for different types of detected
expl osi orwoOlzn110t48B8 exanpl es, the order in which the velrCglGB20t0l51132zi ng
devices are sequentially activated does not depend upon the nature of the
detect ed expl osion. Each vehicle stabilizing device may provide a
groundwar ds i npul se, over a period of tinme, to stabilize the vehicle in
response to the expl osion. ?uentlal150t|vat|on of the vehicle stabilizing
devi ces eHhWBé@gd59¥%Uh@mﬁﬁd¥3$@¥@@5@dh%énﬁﬁ@VFH@@X@@éWeéup@ﬁQ@$Sé@rlod of
tine, to gouehAtbaddots s Hbodused; nbt)ﬁethBﬁsﬁé%O%QrﬂoQé’% sy, period.
The groundwards force applied to the vehlcle 2 by the vehicle stab|I|Z|ng
devi ces 1Br&xeanl® b ¢yligdtiealimshape.cthe hepsinad3: tasapn Poes @ dgwhishds ed by
the conbi B&Fér@@ b@lthd ﬁ‘@ngjlﬁlbtdo%r B afle W%\ﬂ@er ﬁ‘ﬂre@@rﬁtk% sshteMeGevaves,

ej ecta, and the expanding gases resultlng rom the expl osi on. Consequently,
upwar ds aH@eﬂ‘@rSzﬁ"tg (for exarpige Hiecfietopatos 5p @ad el eyplogive suhsteBeR(SkAdbl i ng
trauma t oshRSeW ,ﬁ#ﬁécﬁedsquﬁg%g{%% to be mnimsed. Follow ng activation of
one or nore of the vehicle stabil’izing devices 18, the functional
processing circuitry 12 may nonitor inputs provided by one or nore of the

accel er Omﬁéﬁﬁto%gtd?%é'n%i) ﬁﬁ'e‘x%mrpfé Qéta%r&rfb%ln‘ﬁ*'@é&ﬁéalHQ%n%%‘F'sG&r?a@aﬁemi' ns
at risk of de-stabilizatiion fromthe explosion he functi onal

pr ocessi ngxripdipgibrifge wire e Ao RN IO MR TN iHiatog T deapaier g dsent (e. g.

because t BRciipAHANSERKE 488 (B ohRE:tiRG #R GStOMRbEHSNITeIBE pbREUGRFLLEYond a
threshold_level), it may not activate any further vehicle stabilizing

devi ces 18he F*ﬁ@”af@r P Isussed de Eigoar be®S8 o5 Brre BxPledive sybstaneranpl e of a
vehicle stabilizing device 18. In the Fig. 6 exanple, the vehicle
stabilizing device 18 conprises a detonator 56, one or nore expl osive
subst ancedngane ar more prlesiyassyhsiancss 54 araexiginahtoghe datenator BARGHINY. cover

55. Fig. %r'é%aHﬁatlé%@Iﬁdéf&‘ﬁehﬁ?‘#ﬁbr‘é@n%@e%lo%%s\é%h%'s@l?fﬁ‘t(béhtéé@%nﬂﬁw ce 18

fastened to the exterior arnoured of the vehicl by fasteners
116. The (aYaeiaidle!mdne gxample Hosisted w3 i9.s6pe8¢ taromete 6h thee@xplepiuei or

armour ed ghgdthndekBOfard nﬁO\\/@QH Yyea aeto%rtlhg%lr(lj MNhl@h $§%%H a]rgaf}nmib(e be
provided to support the force generated by the vehicle stabil |2|ng&deV|ce

18. 17 | AeloRRioFpPl. Inssamarpibedimands gethenarastionsthet dielasive sisianees akpl osi ve

substance&&%lwmcmaeﬂaermpe@aspbmemgﬁ pORdeF RalRUSRELd, Tod driiRiStMg 53. The
housi ng 53 may, for exa be cylindrical in shape. The housing 53 has an

open end m!@éﬁum§eé<z§wat@cﬁn6>ﬁlqm'@'wna%i%{ e cover 55. The frangi ble cover 55
prevents the contents of the housing 53 (for exanple, the detonator 56 and

t he expl osi ve substance(s) 54 from being affected by the weather).
The non-gaseous mass 52 may comprise one or more solid materials. Add|t|onaIIy

the non-gaseous mass 52 may comprise one or more liquids. For example, in some
embodiments of the invention, the non-gaseous mass 52 may be a solid container
holding a liquid in use, such as water. In some implementations of the invention, the
solid container is made from a plastics material. The weight of the non-gaseous mass
52 may vary depending on the implementation of the invention (for example,
depending upon the weight of the vehicle 2 to be stabilized). For the avoidance of
doubt, the non-gaseous mass 52 is not ammunition. It is not intended to cause

damage to a third party.

As described above, the functional processing circuitry 12 of the apparatus 10
controls a vehicle stabilizing device 18 to apply a force having a groundwards
component to the vehicle 2, in order to stabilize the vehicle 2 in response to an
explosion. In some implementations of the invention, the apparatus 10 may comprise

circuitry, located intermediate the processor 13 and a vehicle stabilizing device 18,



The detonator 56 may, for exanple, be an exploding electrical detonator
such as an exploding bridge wire detonator or an exploding foil initiator.
The det ormaiDan11588h8s el ectri cal connections 118 for conmeTtGBgI0MUTET32
detonator to an electrical power source. The detonator 56 is used to
trigger the one or nore explosive substances 54. The one or nore expl osive
substances 54 are external to the detonator 56 and may, for exanple,

i nclude one or nore high expl osives sléh as PETN (pentaerythritol

t et rani t r #high is copfigneeddtpdagnanditp ppianahired the furicona presiessipg ciigiiey 32 t he

expl osi vepsYRs4 Q%lggldvd?tra@epﬁleN'cgﬁgnttéfeéfné’é?ts@f'ﬁ%t {oNHle GREdhar¥H seor the WOUN
around the detonator 56. In some enbodi nents of the invention, the

expl osi vevehige siabdignasievieayi 84viadhe alertigal conaeHiopsAddrin ordes te cause thowder may
be made, {ignsAERIFexpiddem pot assi um perchlorate and al um ni um powder. The
non- gaseous nmass 52 nmay conprise one or nore solid materials. Additionally,
t he non-gaseous nmass 52 may conprise one or nore |liquids. For exanple, in
sone e”b()@'eﬂ%%én 8f thbhfetér{é\f&f% Susel B HRNoORABROLD IPTRFSs RAtdHRY%s B2 t§ sol id
cont ai ner hol d % urd in use, such as water. In sone inplenentations
of the md@ﬁﬁ’f‘iﬂ@n eiQi@“@@lofHWdU}ﬂ(a”ﬁ@ﬁe PPl opiees ybstRCas ph&avsesstheeldri al . The
wei ght of é%u@%&aﬁe@@cd@eﬁteﬁ%v&@érs \péak ﬂ%ﬁ%@lﬂ@c%r%@%n‘d@ut%@m ation
of the |nvent|on (for exanpl e, dependi'ng upon thé weight of the vehicle 2
to be stabpusing?y of thevehiple siabiizingritexicefBdoubt , the non- gaseous mss 52 is
not ammunition. It is not intended to cause damage to athird party. As
descri bed_above, the functional processing C|rCU|trg 12 of the apparatus 10
control s Ahgdwndasesyapiars A5G aieviesddram thg vabisleystabilisingdeyiag Hyaad

gr oundvar gg, eMPRRSHE atlro(ahb%vx)é’?mc% ?ne2veh'|d"e of Hfie Fn%&ntgﬁebhgﬁ)rhhﬁrhé(eh' cle 2
in response to an explosion. In sonme inplenentations of the invention, the
appar at us "AVIAERPUS GIAsSi 22ds effeetiyrlyra projestiat Which mayrarapRaRet brerk W st bssor 13
and a vehpgehbRy$toabhddstigs sané 66nidi8 stabdiSinylieGite 18, configured to respond to
a signal fromthe functional processing circuitry 12 by providing a high
vol tage, high current electrical signal to the detonator 56 of the vehicle

stabi | i zi pgyfiR¥bE Bf 4 fBVdeatoté}&t%@‘Fmbﬁlg‘é@éoﬁor%%wQ@éjlt%ﬁﬁ)an'éhu%'i deg to
cause the detonator 56 to expl ode. Detonation of the detonator 56 causes

t he one oPPRAsie (BREIWSTY dorsabsingrpeliedie the vakiclgFalretheddg. dhaxaree.dhet he one

or nore e?@%ﬁcﬁéﬁa}fﬁfo'*‘fb'@%ttﬁd?ﬁﬁﬁtte%“toqﬁé'§@i§clb*§earm%0&%lss%w511%§$he58néé?sua§06| erate
upwar ds, break the frangi ble cover 55 and exit the housing 53 of the

vehi cl e sflabpf ihgineysiaewoe Ehg 8ON-PREEWEDIFRSTONIY TASXAIPIe . PeFiaete@d #rom t he

vehicle SHF?&!tlloh%é}gs g%t&ﬁlaﬂ}gp@r'b@nﬁﬁﬂl@ﬂolé?@ aW‘a}pfrérﬁ%@grrouﬁ@rlﬂ O?H@Mof romthe
vehicle 2) while in non-gaseous form The non-daseous

ef f ect i vePipdHCcepBjapREqPriate Wﬁ%ﬁ”%&g@ﬂn(ﬂwdﬁ&rc%F@aﬁiatiﬂﬁ’-'%thietveéjc&:? ed from
housi ng 5@ REpdlie tyahiekpigsidh.abi | i zi ng device 18.

It is possible to stabilize the vehicle 2 using other types of vehicle stabilizing device
that do not eject a non-gaseous mass, such as rocket motors. However, it has been
shown during testing that a vehicle stabilizing device 18 that ejects a suitable non-
gaseous mass can provide a quicker stabilizing response to an explosion than one
which does not. For example, the detonator 56 and one or more explosive
substances 54 may detonate and cause ejection of the non-gaseous mass 52 within
5 milliseconds (and in some implementations, less than 1 millisecond) of an

explosion being detected, resulting in a reactionary force being provided very quickly.

As mentioned above, vehicle stabilizing devices 18 can be activated sequentially by

the processing circuitry 12 in order for a reactionary force to be provided over an



Production of the force to eject the non-gaseous mass 52 results in an
equal and opposite (reactionary) force being applied to the vehicle 2. In
the Fig. woexam@BBeg the reactionary force is transm tte@dCrasGR2hp/0s¢t32C| €' S
arnmoured shell 112 by the underside 151 of the housing 53. The non-gaseous
mass 52 may, for exanple, be ejected in a direction that is substantially
perpendi cular to and away fromthe ground, in order to produce an
appropriate (reactionary) roundwar ds1Porce for stabili zi ng the vehicle 2

i n respong¥endedperiedsif gieo Cquﬂteir%Ctﬁ&@fQﬂSé)r@@%ﬂleﬂﬂq oxplegin euethate 2

usi ng ot hggridd/pes of vehicle stabilizing device that do not eject a

non- gaseous nass, such as rocket notors. However, it has been shown during
testing that a vehicle stabilizing device 18 that ejects a suitable
nongaseou$hgg§t§,ag@rmop5 é(ﬂtlgtﬁalax/éﬂl'tﬂl&gt’éblllﬁﬁégé\hb@H@Hwa@%%ﬁ@r%?eea t By P! 0si on
t han one which does no For exanpl e, the detonatof 56 and one or nore

expl osi velBRINES QYRS VY shayt Respd whtimeair exampe.«f ew mdlisespndher ess)- gaseous
mass 52 wskhidhthl %tﬁda‘tuéﬁ%@ﬂ%&ﬁ&é’sia’%ul?z@ﬁ& HEREETROLALI ADExpIbS8s hhban 1
mllisecond) of an explosion being detected, resulting in a reactionary
force bei AgCYsied\adyarfagequplycgrnaslesyd reﬁgt'@ﬁfse'ﬁuweﬁelbpwoweot PueE a lenger

count er achefidifofftipfeces produced by the explosion over that period. The
activation of a particular vehicle stabilizing device 18 may generate a
reactionary inpulse over a very short period of time (for exanple, a few

m |1 seCORA%dQanth§S 8 the FEMERRARARIZirRCIdVIRE 118Mf @bbAiherebiah&invbainl ik zat i on
devices 18 after an expl osion has occurred advant ageously enables a

react i onapt thipemneentad epplopive\sulaianes &4 thal isrgeyir pp@edewer than ifap

advant age @t st @se'att%badfdlﬁ atSifoHlC ool B afsiRIOALERGE Blint he
invention i1s that the anount expl osi ve substance 54 that is required may
be | ower VeHfleiZf a rocket notor were used to apply a stabilizing force of a
simlar magnitude to the vehicle 2. Fig. 7 illustrates a cross section of a
second exanple of a vehicle stabilizing device 18. The second exanpl e

oper at es Fig- Y HlIs§alRs eRpepedioNGi@ Seced exBpipIot a vehislesdabifidng avpe e
differs frgmjd Eééor%xmpﬁe'o%e%éé |rF t*Pu% Mmlaangff ad M ehbsdRpiet fké 1 1 zi ng
device 18 is in two parts 53a and . The inner housing 53a illustrated in
Fig. 7 cofpfarseexamelerditipfscyent fiegt %ﬁmple@n thafethe heuainecé e yrhid® | 66 of
the i nner sBiisihYevidd 188 in th8paR% 38R LAd SQSfTH@mF\m&J’é,fn\é%aﬁMsir@% |ﬁ’f a
cylinder. The inner housing § houses the non-gaseous mass 52, th
detonatorF5167a3|96‘pc”ﬁ63é@ﬁﬁ@ﬁf@”%ﬁ]t‘!‘ﬁ'aﬁ@cgb@)c'rswm erertial Miad 66rf iBe HUPGSS is
fastened F]é‘uélrﬁl_g%wﬁﬁi? fB0&ITHE, %ﬁné’ﬁierlﬂm%esu%cé@fr&cyfhﬁaére”erS 120. The
outer housing 53b has a circunferential wall 166 that surrounds the
circunferential wall 66 of the inner housing 53a. The outer housing 53b is

fastened trRe ifir %&ﬁﬁg QBa %ﬁ%&rtﬁg ndR%Jakedi?mabs B@Qhé’%l@io%la&)r%G%'dﬁge one or
nore fasteners 12 Fig. 7 exanple, the inner housing 53a conprises

a circunf @¥@?ﬁ'¥%$uq5?9r'ﬁc§@35ff hTatte'P@%rt@Ué'ﬁgé?’é%@ISE”Sf’ tq e irrdioupipasPhg 53b.
The under§5,q§o,1r§g,rggréﬂagtehg,ge]rzohoum ng 53a rests on a further shelf 155 of
t he outer housing 5

The outer housing 53b has a circumferential wall 166 that surrounds the
circumferential wall 66 of the inner housing 53a. The outer housing 53b is fastened to
the exterior armoured shell 112 of the vehicle 2 using one or more fasteners 122. In
the Fig. 7 example, the inner housing 53a comprises a circumferential rim 153 that
rests on a shelf of the outer housing 53b. The underside 151 of the inner housing 53a

rests on a further shelf 155 of the outer housing 53b.

The vehicle stabilizing device 18 illustrated in Fig. 7 also differs from that illustrated in

Fig. 6 in that the frangible cover 55 is situated on an upturned portion 113 of the



20 exterior arnoured shell 112 of the vehicle 2 (rather than on the housing
53 as in Fig. 6). Fig. 8 illustrates a cross section of a third exanpl e of
a vehi cl evetatii4BmB8ng device 18. The third exanpl e of aPeeldBRb®/SIBRI || zi ng
device 18 includes an inner housing 53a and an outer housing 53b. The inner
housing 53a illustrated in Fig. 8 conprises a circunferential wall 66. The
circunferential wall 66 of the inner housing 53a nmay, for exanple, define
the curved surface of a cylinder. The2Pnner housi ng” 53a houses the

non- gaseo@&teﬁﬁs%”@wedtﬂ’i@”dé?@ﬁﬁ@d’rﬁhw%l(fé”telﬁéh@m §|f\¢é3'§91§§t9ér1&5(%) 54.
The |nner6pou5|ng 53a is fastened to the outer housing 53b using one or
nore fasteners 120. The outer housing 53b has a circunferential wall 166
that surrounds the circunferential wall 66 of the inner housing. The outer

housi ng 5gfy. Bﬁlle%fe%’%e&oIE@sécﬁlgn%’I(E%W(Péxa?ﬁﬁl@%f§Qel§elﬁlsltab14f%%goéev§déel8veh' cle 2

usi ng one_oOor nore f asteners 22. he 1 nner housin 53a co rrses a
ci r cunf er &R thifd eXample of @wahlclee%ttaelhang devige|1B induydes an insephewsing§3ai ng 53b.

The under ghglan %@i‘er(ﬁoufsm% 43N¢he W'h’&%uﬁé%ﬁé@ﬁ&&a@éﬂ A ng'ré hempsiBsd § 155 of
t he outer housing 5 frangi bl e cover 55 is situated on _an upturned

portion 1giscustferenialarallhs. dne girawnitecentishwall 66 ebthgfinnasdoyeing &2 may. foR thi s

exanpl e, B%M@We@uh@tﬁ&%éd &irfi8e Y cGifgdB conprises a chamber 60 and an
initiator The chanber 60 contains pressurised gas 62. The pressurised

gas 62 may conS|st of a single gas, or conprise a mxture of different

gases. Th?h&hﬁi@b%u@@g QQérﬂbhé"&Sthétnoth%%o&”ﬁawbi thé dbRRktcr SBaIMAltRS t he
pressurised gas 62 froma nongaseous mass 52. clanp 165, situated inside

t he i nner exyeRiygubstNCe (%S Theénngalhousing ﬁ%%%éa&ﬁnsﬁ taghe wuter teesingner

housi ng 538y ydiRg ené 8r nbld@kieAbRd2on more detail in Fig. 9. A seal 162 seals
t he chanber 60 and prevents the pressurised gas 62 fromescaping fromthe

chanber 60.
The outer housing 53b has a circumferential wall 166 that surrounds the

circumferential wall 66 of the inner housing. The outer housing 53b is fastened to the
exterior armoured shell 112 of the vehicle 2 using one or more fasteners 122. The
inner housing 53a comprises a circumferential rim 153 that rests on a shelf 154 of the
outer housing 53b. The underside 151 of the inner housing 53a rests on a further
shelf 155 of the outer housing 53b.

A frangible cover 55 is situated on an upturned portion 113 of the exterior armoured
shell 112 of the vehicle 2.

In this example, the vehicle stabilizing device 18 comprises a chamber 60 and an
initiator 68. The chamber 60 contains pressurised gas 62. The pressurised gas 62
may consist of a single gas, or comprise a mixture of different gases. The chamber
60 comprises at least one wall 64 that separates the pressurised gas 62 from a non-

gaseous mass 52.

A clamp 165, situated inside the inner housing 53a, holds the wall 64 in position
against the inner housing 53a. This is illustrated in more detail in Fig. 9. A seal 162
seals the chamber 60 and prevents the pressurised gas 62 from escaping from the
chamber 60.



21 A plan view of the wall 64 is illustrated in Fig. 10. In this exanple,
the wall conprises weakened portions 164. The weakened portions 164 nay be
made, forwexanpl4el18by nachi ni ng or scoring a cross intoPCh&GBld056782 The
initiator 68 of the vehicle stabilizing device 18 illustrated in Fig. 8 is
configured to initiate the ejection of the non-gaseous mass 52 fromthe
vehicle stabilizing device 18. In sone inplenentations of the vehicle
stabilizing device 18 illustrated in 21 8, the initiator 68 may conprise
a det onat OrPlarsyiew chdhe wall Greisdiistraiedse Fdibé@rh”ti@é expovle. e wall camrsises o Fi g.
6. The i niybhRdrdd RBHdFRYI6A! THEWeARENAABHibri4 mafemao%efc%&%atel Bg cord.
The detonation of the initiator 68 causes the wa 64 to break (for

exanpl e, BWChRBYQESREHWOER FOPT iNkhibe ¥elB4and t he pressurised gas 62 to be
rel eased fromthe chanber 60. The rel ease of the pressurised gas 62

produces a force, ecti negmélhe non- gaseous mass 52 fromthe vehicle
stabilizi he H@W@@ 1% thepy e slabiizig dewiee fl§lustraigddp Bigr 8 iheonfighregde eous

Mass 52 1 gt the &leBibreSIURS n%H%aQQ&RSrhE% 65 %Hﬂh@%h%)e §igpifangaknge appl i ed
to the vehicle 2. 'The non-gaseous mass 52 may, for exanple, be ejected in a

di recti onléHasome 'm@m%@tioé‘lsl%ﬁtfﬁb\t‘qﬁ\#‘r\@ﬁ@ﬁl“é‘lﬂgtd@V@ﬁd 8aWafqddeﬂg1é3 »gr ound,

in order iR iRKiGHEE ndHYy RRIYIREGI dthéhaASOMNIVEY HE dfaan‘éﬁ)rfSQrde%rﬂﬁ'd'db%K/@g the
vehicle 2 in response to an expl osion. The weakened portions 164 of the

wal | 64 chrrefedpn kol helhaainitiatu 68 meawer MpeRotasdditionaly eanrrisgaletanatingi vat ed.
The cl anpd@5 el ftordtien WitHe |ﬁﬂlaﬁ9@8%§hsé§1ﬁe%éllc64%q{r§£ﬁ ff@rI e¥Ridie, 6 such

the pieces of the wall 64 are not ejected fromthe vehicle stabilizing
devi ce 18thgheeakengd\parions4lGsp emestheyiessurised\gais| 62 farfaleasqdifreipdbgs at t he

weakened pRIhH&NGD. Gr% r@l&‘gsg%@ﬂ{eaﬂje%lﬂfseﬁrb%sv@l 6ro§écefsoé fhrtovasdmgtihe

circunferential wal wi t hout % , ected hi s advant ageousl y prevents
sharp pi eB@¥IBIGNE ”dﬁslsﬁtf@ﬂn WM@M%@ Ayl '7ér|‘939\¢\’d¢9a18 may be situated in an
observer role on top of the vehicle 2. The vehicle stabilizing device 18
illustrated in Fig conprises an inlet valve 170 and an outl et valve 172.
A conpr esBsdughgn Of H‘re fexagnipl alectilee (1oBWaEBOYIMBSY A3 resilts ind etahBBad 60 via

the inlet ob’;%svté (ﬁe%\@tlonB% f@FHe't?émQ’éﬂ)M%d%%thu@l% Used Adh-gRl8aSmagas from
t he chamber . configured to provide an input to the processor 13, to

cause the %mﬁyeécwxam@'ec @ec?dﬁﬁt?%m 3 Heectivpphalds skbstantialinpesandiawas te he
chanber ( Sﬁn@QwW frofttRe GRAURl, MalY& té%@bdu-gg'éﬁ ap %)Ftﬁ)rlﬂ%egﬁrohmrdgﬁ)\fbé:ﬁ)rcan be

used to control the apparatus 10 / vehicle o enter a 'live node' when
t he vehi cE*@bwz'é%r@r\éeh&'%%fhﬁe%%e#90&?‘P'§ﬁ'.0”The outl et valve 172 may be

used to cause the apparatus 10 / vehicle 2 to exit the "live node'. This
enabl es the apparatus 10 to be configured so that it is only possi ble for

the vehi ciree yeghenadpaiionselficeidhe gvall ®dpeondet hews thagwalhéh brapks yieartBe us is in
‘live ”DdﬁntlatJrf‘Baslsaa‘éM@d'ié@mL@éMpr1€§%ﬁﬁ th&QvaRreabaRidst e sikamidbRtarehi cl e
stabilizing devices 18 wll be activated in circunstances where they are
not requi Wel 66 such the pieces of the wall 64 are not ejected from the vehicle stabilizing
device 18 when the wall 64 breaks. When the wall 64 fails, it breaks at the weakened
portions 614 and quadrants of the wall 64 fold towards the circumferential wall 66
without being ejected. This advantageously prevents sharp pieces being directed

towards any crew that may be situated in an observer role on top of the vehicle 2.

The vehicle stabilizing device 18 illustrated in Fig. 8 comprises an inlet valve 170 and
an outlet valve 172. A compressor may, for example, be used to pump gas into the
chamber 60 via the inlet valve 170. The outlet valve 172 may be used to release gas

from the chamber 172.

In some embodiments of the invention according to Fig. 8, the apparatus 10 / vehicle

2 may comprise a compressor and a user input device. The user input device may be



In sone alternative inplenmentations of the vehicle stabilizing device 18
illustrated in Fig. 8, the pressurised gas 62 is inflamable. In these

i npl enentwiDi20ng48t1IBe initiator 68 is configured to igniPeTidBoiviSEEMEDI €
gas (for exanple, by creating a spark). The increase in pressure that
results fromthe ignition of the inflanmable gas 62 causes the wall 64 to
break and the non-gaseous mass 52 to be ejected fromthe vehicle
stabilizing device 18. Fig. 11 illustfdtes a cross section of a fourth
exanpl e ofORfiguEed & Broyidepan inpuhlp Herreees®r 1Phio eifetthedrasgiser i'd t@i ni | ar
to the t hbérﬂrcﬁmrﬁpﬂegémwpﬁhﬁ)d%dsnnﬂ tHe cﬁamEQRstﬁ%hh@WWaﬁe‘ frodi fferent
fromthe third exanple in that e circunferential rim1l of the inner
housi ng 53busides Uﬁ@t'”Pk‘zts(ﬂeVéﬁer‘&E‘tb%/ ugefl fcheordrebfire ?ﬁlﬁr@tﬂsﬂﬁé \&hic 2H8usi ng
53b. In teﬁterwemo&exwmeh@ne Lé}ﬁclgar&%%rreazwo%hsrsltmatfbﬁweeé&t%tqslv@ shel f
114 of the_arnoured shell 112 of the vehicle 2. Figs 11 illustrate
vehicl e sﬂé%maiyzb%@s@etﬂ?l(‘@%e e Qmatééﬁﬁr/w%'cﬁ* %F%@WethéHafl‘?Ué@d%OTh'ﬂovvever
in sone i %&@@ﬂ@édd&?ﬁu@ﬁowﬁe'&ﬁ%ﬁrb@@o tvah i§loRIySIRRIbd & Mk dgvdiees 18
having nul tiple chanbers ma% provi ded. Adjacent chanbers nay be

separ at edSt#P!izHNg devigeskh 9@08%@%"6&‘ WBARPATFHUB &3 WY v Masleri gy¥s 8, 9
and 10. | Qd&d?@ad@éh&l&%&c%@%@&ﬂoﬁﬁh?%mm §eh|é1e@fa%ﬂ§mrgedé@|c%§%%\'ﬂl‘i bé!l

bet ween the gas in one chanber and as in an adjaCent chanber may be
creat ed t 8ctyatesldn cliguminnges ag1gse Pf*%s’ir%QOttr@qu@dej ected fromthe vehicle
stabilizing device 18. 23 an expl osion) towards the base 50 of the vehicle
2. The body of the vehicle 2 defines an internal enclosure 101 for housing
t he occupHni¥n®alterpativedmiplaneentations of thepvahiqlestepiizieg dgvigerBiiltustratedime
internal  epchogdRedilised\gi @@.s\fh@amébltehﬁ tﬁéwmdvérﬁe;%@nérfs tld iHigib{ort €d i n
Fig. 13. The reference nunerals 102 and 106 (relating to the front and rear
of the vef$# @nfigyigdde iopie (he inlammRbIRYas HfoFpyamAls. t?bcréﬁtﬁlﬂ ®sRafk)- fb@der to
ori ent at emfch@astelugHre%suﬂ;hﬁatvr%@ulfslfeorz the |gftiohaF aib .hﬂarﬁrr%l s3WcakiBe§ 0PI i Ses
a cluster 184 of vehicle stabilizing devices 18% 8u. east one

st ruct ur afhenealh4 1@ bresk aniher 1Fngasweud 89S 56 tof et‘H@Ctﬁéﬁr%ﬂ ﬁ‘et‘@h#"‘fc‘)art of
the vehi ckgpRzing8E@cs hg vehicle stabilizing devices 18q-18u are situated.
In the exanple illustrated in Fig. 12, the structural nenber 31 extends
through the internal enclosure 101 of the vehicle 2 and the vehicle

stabilizipg qqf\ﬂh}%ﬁ&e%%%ré@ys@dtl%n%f%qéﬁﬁqe%}nﬁll@%f%tvreHFaé%tﬁblllﬂﬁ@J@@%c@l
substantlallé evel h the roof of the vehicle 2. In other_eéexanples, the

structuralf8 @Hrt@fx@m9leé§<§'éhlér @dﬁ@@'f%@(w illgptratag in/Big; 81 Eegythot have

a roof . Vjdspien Mlﬁ@re‘?l‘tﬂwnethéttﬁlﬁbcé*érn%le l??t'ﬁ@ﬁtrhe?ci{rcbtﬁférérlut%Flﬁﬁi&doﬂtHeF' gs 12
and 13, in sone inplenentations of the inventio plurality of structural

member s Y ehROYFING, P IpedResTIob rast Fjlﬁ‘éqth(r%‘l thﬁﬁhﬁéﬁ“?ﬂf tf‘P OUiSr haYsd PPP-A gs 12

and 13 isyRm{ |1U@kanmé"ﬁl"(@ﬁlrcdnﬁe%h§rnrﬁm%@@r@é'sﬁQﬂﬁoﬁtH@ahﬂ&ﬁ%' on, the
structural rrerrber&n need not take the sane formas that illustrated in

Figs 12 ablelhBl2 ofdhe whifipPe, the structural nenber(s) may include one or
nmore walls within the interior of the vehicle 2.

Figs 8 and 11 illustrate vehicle stabilizing devices 18 that comprise a single chamber
60. However, in some implementations of the invention, vehicle stabilizing devices 18
having multiple chambers may be provided. Adjacent chambers may be separated by

walls weakened as described above in relation to Figs. 8, 9 and 10.

In the multiple chamber embodiments, a pressure differential between the gas in one
chamber and the gas in an adjacent chamber may be created to cause the non-

gaseous mass 52 to be ejected from the vehicle stabilizing device 18.

Fig. 12 illustrates a side view of a vehicle 2 having a structure 30 for transferring the

force generated by one or more vehicle stabilizing devices 18g-18u (in response to



The at |east one structural nmenber 31 is connected to the base 50 of the
vehicle 2 at a surface 150 which may, for exanple, be an arnoured | ayer

(whi ch. fwo20ngsnse, nmay be provided by a belly plate eCTidB0walFiBsRe 2).
The at | east one structural nenber 31 may, for exanple, be wel ded, bolted
or otherw se connected to the surface 150. Although not shown in Figs 12
and 13, a further surface nay be S|tuated above the surface 150, upon which
t he occupants of the vehicle ﬁ 2e their feet. Sonme of the
eIectronlé@eéﬂo@w@t@WB@$é@%§a%§ﬁQ@®tﬁéeméﬁéeahﬁﬂpﬁyﬁf$ﬁeewébéhﬁﬁ@ﬁ§ped

st ruct ur ab, nREhe) e%%lds'ﬁré"’l@?ﬁ‘ortl’i’o&ﬁr’?é afib ddREPhnEYr thE IRl e 2t NBgPHOCESSOT
13 and the nenory housed within the structural nenber”31. The
detectorsmmgﬁﬁﬁyaﬁpgﬁnﬁgﬂﬁﬁ%@éﬂﬂﬁm@¢ﬁWﬁﬂ%b structural menber 31. For
exanple, if the 24 detectors 16 are pressure detectors, each pressure
detector may be interconnected with a tube extending to the exterior of the

vehicle (& Rj,an viRY Qf Al plsy dlereciO isilusirataddn &ie)13; dherglsrence nameras 402 e

det ect or s 3h @ 106{8RkinE S ERUF St GRUTES PHh@DefXBIrESIRAvel) NarBs#Blvn i FRASUr €
that the tubes remain open and capable of allowng the pressure detectors

to det ect 1afP enghlobespades te orgiiaiedls fighi§ be used to continuously bl ow
conpressed air through the tubes, exiting through open ends of the tubes
underneath the vehicle 2. The at |east one structural nenber 31 acts as a
“force ch&hﬁéﬂehi%Z%ﬁﬂﬁateddhé:hgﬁef‘?i%@ theompriges getesiar dd418f eRE!gehi cl e

stabi | i zi 8@y e8vicdSMmql Bal. fak %’sf&ﬁa stﬁféﬁfrallrﬁé’rﬁﬁer Af extidMRis RO hle®adet OWar ds
the base 50. The structure 30 al so conprises force distributing neans 40

for di strPBaf thegehide foor part gether@histe Byherrethgarhiclesstakibaing foviers thevi ces

189-18u i Rg@ oPd Bt thd Wn%e@x%fwﬁf@ﬂlhs%{e%%'F%‘S1?Qﬁé’%ﬁu&t@%lt}ﬁérﬁbépm in order
to mtlgate damage to the base fromthe enerated force. force

di st ri but PRgneelrighdhe bigsPalassioguns 1&af thevadicle 3.pd the \é,qwcileba&abwanaenber s

41- 48 t hafjegedeitd- it el ded B8R HRSSrUARaIRRSRLA G 1, E6IRAIBAY RUeclvRiftsthe ONE
structural menber 31. For exanple, each of the force distributing nenmbers

41- 48 may s olryeliclend |t ethes pxapies \ihe stre@wuiRemeaer 81 Mmay axtandaberal menber

31 and t hggseorafk (éhifle nily doPRavds fege 150). The force distributing neans
40 al so conprises at | east "one I nterconnecting nmenber 49 that interconnects

each of the force distributing nmenbers 41-48. \Wen the vehicle stabilizing

devi ces 1%@%;9@@%% ﬁru%tﬁr@f %mu&@%@%%%k@ iREIRXPD @RHARB, id f¥mE Or ce
channel i ng neans 31 channel's the generated force, 1n a first direction,

fromthe [eR¢mentations ofdhe s1venton, gudiralty ohstriridiel BeMbesTHaK Pe PRYVIdask ce

di stri but frﬂélsm@r%me%eﬂ% D&t ﬁtﬁl?@w 88d iHe Q@&@rﬁmﬁt quNé\%rrolﬁ offgr0Ss the
base 50 in a plurality of directions That are substanti al Ié Iterpend| cul ar
e

to the fieRledppiddensal theyn@iniperiee sHustHel manehaitse deedpektake thssame area
of the bagpmbd that ifilatetdY FighaBaR) 19 Fohexdase, B strictlidl h@atRfs) may

include one or more walls within the interior of the vehicle 2.

The at least one structural member 31 is connected to the base 50 of the vehicle 2 at
a surface 150 which may, for example, be an armoured layer (which. for instance,
may be provided by a belly plate of the vehicle 2). The at least one structural member
31 may, for example, be welded, bolted or otherwise connected to the surface 150.
Although not shown in Figs 12 and 13, a further surface may be situated above the

surface 150, upon which the occupants of the vehicle 2 may place their feet.

Some of the electronics of the apparatus 10 may be housed within the column-
shaped structural member 31 in order to protect them. For example, the processor 13
and the memory 20 may be housed within the structural member 31. The detectors

16 may also be housed within the structural member 31. For example, if the



25 Fig. 14 illustrates an exanple of a connection between the base 50 of a
vehicle 2 and the structural nenber 31. In this exanple, the vehicle 2 is a
sports utwbi2op/MehBcl e where the chassis is separate frecTidBolyady?32ln the
Fig. 14 illustration, a two-part belly plate 252 has been fitted to the
undersi de of the vehicle 2. The belly plate 252 provides two arnoured

| ayers 252a and 252b. The first part 252a of the belly plate 252 has been
fitted to the top side of the chassi s2#ails 260a, 260b. The second part
252b of t Heteplers {6 preapressuse dgigstdsadaachirressyre deterier Maydednigecopneetpd chassi s
rail's 2606itn 380be oliBRGHES hohbtfor2ihd Wthe A6 O kbR M SRiAAE 1By,
for example, be made fromsteel. One or nore fening ribs 265a, 265b may
be provi dabtarnakiethe pessuie detaaters g ggtechpragsure ¢auseddy|ap ?31%9%”25'2 In the
i1 ustrat ghepXSBRYGre tﬁ@lctheQubQ‘r%n%lhfoB@H'a'ﬂg JabQEIeZgﬁﬁlom@me%?gﬁdrées
lightening holes. In the exanple illustrated in Fig. 14 he 'vehicle
stabili zi agteat@w tedgactrs eudogian.clLePmPIesseppay bBéﬂt’S?d Q%QQHtHWOUEWIWOVbI ate 252
and i s copn@flegsed Kit h@rohwepﬁrbbs%%mn@f thfr&fghb%bba( Bt &f 2pé. rfogsCe
distributing means 40 (in the formof a plurality of force distributing
menbers) Eo¥aieeath theevedidledt ural nmenber 31 to the upper part 252a of the
belly plate 252, and are arranged to distribute the force(s) generated by

t he vehicle stab|I|2|ng devices 18 across the upper part 252a of the belly
pl at e 252Theatt Ieapt PBE cerugiuselr membien B mdsiss 2349 faree tahanpeiling BYeaaSpl ural ity

of furthebhérﬁfeﬂﬁg%éFdrbé’ﬁéhé}gteﬂ%ifqﬁé%hu@l‘é%@&ﬁzuﬁ@@e\ﬁ&ésufé&f@lfrHﬁrﬂ?@r 31 to
the | ower part | ate 252, and are arranged to distribute

t he force(r8yf '9@@?@3%@%3?}’4@”@@%*& kaset¥pi | i zi ng devi ces 18 across the

| ower part 252b of the belly plate 252. Fig. 15 illustrates a perspective
view of the connection between the base 50 of the vehicle 2 and the

st r uct ur allherstipdure3’0 alsp arrppiises; farceidistrialing eeans|40yfondigiibutimpthe foraet  shown

for clari ¥nér§t%§05'§thé:(?é'ﬁlcﬁetétfaBﬁﬁQH?;Qdé\h@& 2833836R% Blusalit)!dshifiéledd in Fig.
15. Fig. | lustrates anot her exanple of a connection bétween the base 50

of a vehi élr%?t'Q”%r@GrqSﬁéh%tt}a%tﬁ%éﬂ offgfijarmigate| ¢gpagestoelognase, fremdhgehni cl e 2
i's an ar gk edieMebibel €. The base 50 of the vehicle 2 conprises a V-shaped
hull. A belly plate 252 fornms at | east part of the hull of the vehicle 2.
26

The force distributing means 40 comprises a plurality of force distributing members
41-48 that extend outwardly, across the base 50, from the at least one structural
member 31. For example, each of the force distributing members 41-48 may be
welded, bolted or otherwise connected to the structural member 31 and the base 50
(e.g. at the surface 150). The force distributing means 40 also comprises at least one
interconnecting member 49 that interconnects each of the force distributing members
41-48.

When the vehicle stabilizing devices 18g-18u generate a force in response to an
explosion, the force channelling means 31 channels the generated force, in a first
direction, from the roof of the vehicle 2 towards the base 50. Each of the force
distributing members 41-48 then distributes the generated force across the base 50
in a plurality of directions that are substantially perpendicular to the first direction. By
dispersing the generated force across the area of the base 50 in this way, damage to

the base 50 is mitigated.



a lower, v-shaped belly plate 252b via a reinforcing plate 254b and force
distributing neans 140 (in the formof a plurality of force distributing
menber s) .woheltfesne di stributing nenbers extend from t heCstgBrotunsais2nmenber
31 and are arranged to distribute the force(s) generated by the vehicle
stabilizing devices 18 across the |ower part 252b of the belly plate 252,
with the aid of a reinforcing plate 254b. The structural nenber 31 is also
connected to the upper belly plate 2523 by further force distributing nmeans
40 (in thEig b Husfatgs pn G?‘%WP'?)Pféfcoﬂrﬂﬁqt'ﬁ@be‘h"(ﬂeééhfdb%?@r5oo‘@ftq YRpidkeABeds) . The
force di siHd Dpidiindl FRAIDRF S13hanRr &x3RUN8, the hilid biuibepbhs Uity crhRle
generated by the vehicle stabilizing devices 18 across the upper part 252a
of the belh§reghaceassils saparptetirae K1ePasW- t he reinforcing plate 254a. An
optional joint 70 may be provided around an outer wall 32 of the structural
menber 31 and above the floor 51 of the vehicle, for support purposes.

Sti ff eni ni) terio- A4slustintpreedwo-rrrdelliPiAly 252dsdisen fitad e uapersisiesi ded

bet ween t he RAIdS?2 Zﬁ?@béﬂg%la@é%z Bfovide’ t@@lalrMOLPrleatlé%/e?sB%ZaA%d MR HAL space
72 is provided between t | oor 51 and part 252a of the belly

pl at e 252fitsbpait Pexa pighe §6'Hb°'a‘§f21586tai56}$661ﬂﬂ?¢1@ tg@ltfPFyS'ﬁq? gt @ezhessis fRilshe event

of an expb@®d, Ikop! rnERYECH bgﬁt252tfbeofvtﬁ9'b%lll9 p:F'atﬁofﬁir h8§deBRTitied tBRhE
weapons. The firing of a weapon nmay result in shockwaves, causing an

i ncrease PRAgsFigs ofie ghaess ”i"é ZRe. - dhe bglly Atpie 392 etmpprit Obﬁhé@@%l ng

Ci rcui trysd2ngayber E%b@%eeﬁha&@frbﬁmcs%él ORI o rﬂB#&stﬂ‘fféFﬁH@;hB@ZB\S‘é‘@@Bb( or
other electronic ' circuitry connected to the weapon) indicating that the

weapon hagaydenproyvided between tédeOésartSh%‘Sifau?é?b@ﬁme belbcriats Ae-dnrtkeitry 12

to differanidAbecRahYEShcA dfﬂféaétuﬁbﬁ!ﬁé ﬁ8§§65d“ 2@5§§§Mbﬁse%%ﬁ€eﬂm@ho@esb| ast
shockwave froma hostile explosion, and a shockwave causéd by the vehicle's

weaponry. The blocks illustrated in Fig. 5 may represent steps in a nethod
and/ or - seg hanRKam |eqm9%¢ratera .wmg qqmt@h.owg%.ﬁﬂh&aev.w@obéééé%ttﬁ,%hg@n of a
particular order to ks does not necessarily inply that there is a

required Be ynrer eart 8@2%96&"3/110&@ £h¢ apfl fckanngaigdin dedpyer Phdcdr efdhgenent of

the bl OCkapIQ?e %912' Ie&ce':&éthﬁt‘?tfr@ofr%ané MO”&N the f@ﬁﬁ%‘f Q'pﬁuFaQ’i"ty 8Pfcsteps to
be om tted. Al th enmbodi nent s of present invention have been

descri beddiSF'i'bUF'l@Q @ﬁé‘@étﬁ) ﬁgnwi H\grsérﬁﬁ@r%mqmbeéf3ért@ﬁ@equ6r pait Pefasoldhanyl es,

it shoul dpbg, @RI 2HI ah&drd Mndya%fdﬁs@@édté’ﬂ?e ﬁo?bé(@eqe%?d?@é B¢ Vé?ﬂcl&a“ be
made wit hout” departing fromthe scope of the invention as clained. For

exanpl e, PlRbYgRe davices HapFoes ﬁ‘ﬁﬁ{ﬂﬂ’?ﬁ%@ﬂ 35%?? ofithe bpi AL 297; FPW@rfofﬁ‘ét i onal

processi “Glsﬁibhﬁr&qﬁ%nsl&mtrfé%rnﬁléﬁa §|hPan|%ﬂonL9~THerr%rcé Blfsﬁ?fb[]ﬁrﬁg ﬁﬁ@mtb@rs‘?et erm ne
how to control the vehicle stabilizing devices 18 in response to det ect ed

i ncrease FeNNeck¥eiricturglangmbeitd loiedhe fvers dosl Wbcqfrt%pglwplgtg %a rely

activate bResy, ﬁ%@@'t@d%ﬁrﬁbﬁté th@i6lee @PYbhRSted Byithe Vdifcib BRWizhG ABViEEE 18T essur e
detectors 16 indicates that the pressure hasS increased above a threshold
| evel . across the lower part 252b of the belly plate 252.

Fig. 15 illustrates a perspective view of the connection between the base 50 of the
vehicle 2 and the structural member 31. However, in Fig. 15 the belly plate 252 is not

shown for clarity reasons. Four stiffening ribs 265a-265d are illustrated in Fig. 15.

Fig. 16 illustrates another example of a connection between the base 50 of a vehicle
2 and the structural member 31. In this example, the vehicle 2 is an armoured
vehicle. The base 50 of the vehicle 2 comprises a V-shaped hull. A belly plate 252

forms at least part of the hull of the vehicle 2.

The vehicle stabilizing device 30 passes through the floor 51 of the vehicle 2 and an

upper part 252a of a belly plate 252. The vehicle stabilizing device 30 is connected to



In the enbodi ments of the invention described in relation to Figs 12 and
13, five separate vehicle stabilizing devices 18t - 18u are present. In an
al ternatiwe 2enipasitgent illustrated in Fig. 17A, a singl @eCraB2010851732
stabilizing device 18g having an annul ar outlet for the non-gaseous mass 52
is provided. The reference nuneral 37 denotes an optional aperture in the
structural nenber 31. In another alternpative enbodi nent, nore than five

vehicl e stabilizing devices 18 may bezﬁrow ded. Fi % 17B illustrates an
exanpl e i A loWerei-sherRashbs/lynlate @53 éi@lq iefagingglateeStBand dgrca distiugog ded. The

ref er encenpuperaly Wtr@fbﬁ’heéf @BIu@QIﬁty%%rc@Rﬁétﬁ"Mhﬁng hdhibers). r'FH‘é tgrgé nmenber

31. In the |IIustrated enbodi nents of the invention, the vehicle
st abi | i zi Aigtrgeling exemigers cxtend: fsemdbe tsﬁ’uﬁwlr%@ﬂb@ff?’l rad\ashiagianged teowever ,

it will b@lsﬁﬂﬁﬁ@m@fo‘?&(g)/gérmﬁ%dsﬁv tlhle%hld'b El@%lll@rntg dé\f’i’éest Ii"é? aRdEsahe

stabilizing devices 18 could be situated in a nunber of other positions in

or on theloy&hiparte5zb 0§Jt€hb%l§/ Riater 202, Withdre aid ofr reidoreig Matepitbabbée t he

front me@t‘ru&%%@ﬁb@ﬂsp%'d?é&conﬂ%@te&%'trﬁa' GpRr bélly ;Bllat%%zﬁtb?qur‘tﬂbr'?é@é 2 and 3
as having wheels 28a to 28d that do not run on tracks. However, in sone

enbodi nenfistributing@epps, 4@ {ip éﬁ? fofRef g ehirelite obfurRgr f@WStﬁ@JtWﬁ@éﬁr@erﬁht run on
tracks (eTfe fOMEERIANENY ﬁjﬂa'n%eﬁs 4rd §rrﬁ1§e@lrl5)distﬁﬁﬁé %H@T%rd&@cg"éngﬁﬁed Byt he

preceding description nmay be used in combinations other

conbi nat i Hgsvebig plabiliripg d‘é%'é% e @cross ghenpprs IRgH 328t tlees bﬁ'%@awe%ﬁ?

descri bedywh it 4igbriheNERdang Blalc?danenbodi nent s, those features may al so be
present in other enbodi ments” whether described or not. Wil st endeavouring

in the foregoing specification to draw attention to those features of the

i nventi OnAhQJdti%\ﬁﬁFiJo‘irﬁ emal RV e rol AR BOES v!/éll 59Uk RguLRAgr st ood
that the Applicant” clains protection in respect of any patentable feature

or conbi nEEMer 81 apdabeirecibe feped hefdhe vehiglesfar surportPUERSLSr shown in the
drawi ngs whet her or not particul ar enphasis has been pl aced thereon.

Stiffening ribs 265a and 265b, including lightening holes, are provided between the
parts 252a and 252b of the belly plate 252.

An internal space 72 is provided between the floor 51 and the upper part 252a of the
belly plate 252 to allow for some deflection of the belly plate 252, in the event of an

explosion.

It may be that the vehicle 2 comprises one or more weapons. The firing of a weapon
may result in shockwaves, causing an increase in pressure local to the vehicle 2. The
functional processing circuitry 12 may be configured to receive an input from the
weapon (or other electronic circuitry connected to the weapon) indicating that the
weapon has been fired. This enables the functional processing circuitry 12 to
differentiate between a local increase in pressure caused by a blast shockwave from

a hostile explosion, and a shockwave caused by the vehicle’s weaponry.

The blocks illustrated in Fig. 5 may represent steps in a method and/or sections of
code in the computer program 21. The illustration of a particular order to the blocks
does not necessarily imply that there is a required or preferred order for the blocks
and the order and arrangement of the block may be varied. Furthermore, it may be

possible for some steps to be omitted.



29 CLAIM5S 1. A vehicle, conprising: vehicle stabilizing means for ejecting
at | east one non-gaseous nass; neans for detecting an explosion |ocal to

t he vehi cwe;20omdsnentrol means for controlling, in respenssro10dstset i on of
an explosion local to the vehicle, the vehicle stabilizing nmeans to eject
at | east one non-gaseous nmass in order to apply a force to the vehicle and
stabilize the vehicle in response to the explosion. 2. A vehicle as
clainmed in claiml1, wherein the contrél neans is for controlli ng,

response P\Bh@élf\e@mb@ﬁ”@#”@no‘cetﬁﬁl Rr&isgAt nveationchavgebgemideseribes dn \Vé‘hl cle

stabilizi B%c@&ﬁ&%a%ﬁr@df@%utrﬁefér%ﬁéé tcPV@ruo%@%er%%‘%Uﬁ sﬁ@@lé b'e K%F&%teélo apply

a force having a groundwards conponent to the vehicle. vehi cl e as
cl ai med i Hhaémadiicatigps o thgtryesiniey ﬁ'éevéﬁﬂcbleéné(ﬂ%ﬂﬂith@lﬂlQf{.?aﬁ%féoméh%r ranged

to eject @éode%:fstﬁe Plognt%rbsgéléﬁ%'ds%w&%n\’ﬂlé hrﬁ Qorﬁe mtéﬂnbﬁfé’é}ﬂgﬁlﬂgn&@
detection of the explosion |ocal to the vehicle. . A vehicle as clained

in claim lh%'anQ”t'%éh@lflﬂf‘qt!ﬁ)@a{/@?ﬂcéﬁé'”gt%ll|tFYZ1%Q“%Yerﬁﬁélsiess’fgﬁetda?@é@'t 0 eject
at | east QRGmRAGA %@&%n@ﬁéﬁ SN thk VBhldid Si86i8ARG Bbvikdeer FRtegidnge of the
expl osion local to the vehicle.

to a detected increase in pressure. The functional processing circuitry 12 may merely

activate the vehicle stabilizing devices 18 if the input from the pressure detectors 16

indicates that the pressure has increased above a threshold level.

In the embodiments of the invention described in relation to Figs 12 and 13, five
separate vehicle stabilizing devices 18t - 18u are present. In an alternative
embodiment illustrated in Fig. 17A, a single vehicle stabilizing device 18g having an
annular outlet for the non-gaseous mass 52 is provided. The reference numeral 37
denotes an optional aperture in the structural member 31. In another alternative
embodiment, more than five vehicle stabilizing devices 18 may be provided. Fig. 17B
illustrates an example in which seven vehicle stabilizing device 18a-18g are
provided. The reference numeral 37 denotes an optional aperture in the structural

member 31.

In the illustrated embodiments of the invention, the vehicle stabilizing devices 18 are
attached to the roof of the vehicle 2. However, it will be appreciated by those skilled
in the art that the vehicle stabilizing devices 18 could be situated in a number of other
positions in or on the vehicle 2, such as in the wings or in the engine bay above the

front wheel suspension points.

The vehicle 2 is illustrated in Figs 2 and 3 as having wheels 28a to 28d that do not
run on tracks. However, in some embodiments of the invention, the vehicle 2 may

comprise wheels that run on tracks (e.g. where the vehicle 2 is a tank).

Features described in the preceding description may be used in combinations other

than the combinations explicitly described.

Although functions have been described with reference to certain features, those

functions may be performable by other features whether described or not.



5. Avehicle as clained in any of clains 1 to 4, wherein the vehicle
stabilizing neans conprises at | east one expl oding detonator for causing at
| east onewocengzlen8s mass to be ejected. 6. A vehicle asTdRomad1iza cl ai m
5, wherein the at | east one expl odi ng detonator conprises at |east one

expl osive which is arranged to cause at | east one other explosive, external
to the at | east one exploding detonatgr, to detonate in order to eject at

| east one non-gaseous nass. 7. A veh?8l e as claimed in claimb5, wherein
the vehicle stabilizing nmeans conprises at | east one chanber contai ning
pressuri sagh@m feRsttiGe %Eerl\ 88sribed it FrLRACE b H8tADEhBEdinenA! fRRged to
break at |east one wall of the at |east one chamber to eject at |east one
non- gaseolfatyias gay 34s0 kg prasent i ether gsbediments avhiefheadgsaioed oandls 1 to 5,
wherein the vehicle stabilizing means conprises at |east one chanber
containinaflnflannable gas, and the vehicle stabilizing nmeans is arranged
toignite fHét%ﬁbﬁﬂ%ﬂ@@H@”@d@egpwgﬁ@§98ﬁ§@”ﬂ@dﬁﬁbﬁﬁaﬁWGH?WﬁéeéﬁWﬁﬁél nmeans,
to eject éfthb@%nh@ﬁ'%e%dgé%%%%aﬁﬁﬁ%rm@orteﬁﬁ‘ﬁ@h%h% RSurtde?étBBa tiap any of
t he precedi cl ai nms urther conprising force channelling nmeans, for
channel | i /gnwcwﬂ?éﬂg@ﬁé?(apéw ISpPeFef dBY PateatabledBaiUre pHepRIRgiONt B war ds a
base of t*b%td’r@@'rf‘e'r&nbefé@ referVe@N & R dR? s@m'o%”ﬁdtHend%Wg{Q PhethlF th&fot
conprising: force distributing nmeans for distributing the generated force
in a pl ur Bpitigylagemptigsischastieeninlacedtegigomcr oss the base, in order to
mtigate danage to the base. 11. A vehicle as clainmed in any of the
precedi ng clainms, wherein the vehicle stabilizing nmeans conprises a
plurality of vehicle stabilizing devices, and the control neans is
configured to sequentially activate at |east sone of the vehicle
stabilizing devices, in response to detection of an explosion local to the
vehicle. 12. A vehicle as clainmed in claim11l, wherein the control neans
is configured to sequentially activate at |east sonme of the vehicle
stabilizing devices in a predeterm ned order.



13. Apparatus, conprising: vehicle stabilizing neans for applying a force
to a vehicle by ejecting at | east one non-gaseous nass; neans for detecting
an expl oswonolioesiist o a vehicle; and control neans for ®omaBb1NV0FG732i N
response to detection of an explosion local to a vehicle, the vehicle
stabilizing nmeans to eject at |east one non-gaseous mass in order to apply
a force to the vehicle and stabilize the vehicle in response to the
explosion. 14. Apparatus as cl ai ned 29 claim 13, wherein the control means
is for coRtABM$ing, in response to detection of an explosion local to a
vehicle, the vehicle stabilizing neans to eject at |east one non-gaseous
mass in order to apply a force having a groundwards conponent to the
vehi cl e. 131A vebicleagorapEsing as clainmed in claim 13 or 14, wherein the

vehicl e S@@h&lbis?aibpigin%%sif& @%cﬁiﬁ@%%a&%r@ rﬁﬁn%ga%bo&seﬁﬁﬁés;_one non- gaseous

mass within 5 mlliséeconds of e detection of  an explosion local to a

vehi cl e. ME@Ns Mydateatingamexripeemeqalita the vahislesandr 14, wherein the vehicle
st abi | i zi BgnhtFRMianksFoPESARIRY, re8h&ide BlddiEaRIn ANA AQIFSRRHSIONRSS Wi thin
1 mllisecond of the detection of an exPIOS|on | ocal to a vehicle.

vehicle, the vehicle stabilizing means to eject at least one non-gaseous mass in order

to apply a force to the vehicle and stabilize the vehicle in response to the explosion.

2. A vehicle as claimed in claim 1, wherein the control means is for controlling, in
response to detection of an explosion local to the vehicle, the vehicle stabilizing
means to eject at least one non-gaseous mass in order to apply a force having a

groundwards component to the vehicle.

3. A vehicle as claimed in claim 1 or 2, wherein the vehicle stabilizing means is
arranged to eject at least one non-gaseous mass within 5 milliseconds of the

detection of the explosion local to the vehicle.

4. A vehicle as claimed in claim 1 or 2, wherein the vehicle stabilizing means is
arranged to eject at least one non-gaseous mass within 1 millisecond of the detection

of the explosion local to the vehicle.

5. A vehicle as claimed in any of claims 1 to 4, wherein the vehicle stabilizing
means comprises at least one exploding detonator for causing at least one non-

gaseous mass to be ejected.

6. A vehicle as claimed in claim 5, wherein the at least one exploding detonator
comprises at least one explosive which is arranged to cause at least one other
explosive, external to the at least one exploding detonator, to detonate in order to

eject at least one non-gaseous mass.

7. A vehicle as claimed in claim 5, wherein the vehicle stabilizing means comprises
at least one chamber containing pressurised gas, and the at least one exploding
detonator is arranged to break at least one wall of the at least one chamber to eject

at least one non-gaseous mass.



17. Apparatus as clained in any of clains 13 to 16, wherein the vehicle
stabilizing neans conprises at | east one expl oding detonator for causing at
| east onewocengzien8s mass to be ejected. 18. Appar at usPa3/GR2aimsw732n cl ai m
17, wherein the at | east one expl odi ng detonator conprises at |east one

expl osive which is arranged to cause at | east one other explosive, external
to the at | east one exploding detonatgor, to detonate in order to eject at

| east one non-gaseous nass. 19. Appa@gtus as clainmed in claim17, wherein
the vehicle stabilizing nmeans conprises at | east one chanber contai ning

pressurisgd gaghidddstdsin@l iheast o0AsinRXPHEH NehdlshanatRhiclss s@bliznged to
break at | east one wall of the at |east one chanber to eject at |east one

non- gaseo$2Ra§8Mprises, at AgashPae GBamkerctoatating infilaaynabis 9z, anedhe gehigle 17,

wher ei n 1 bgpighh Medng iddHdrgeti g idfRe e BRIMRMBRY 8! inl E§ths@ REINBHARRET

contai ning I nflammbl e gas,” and the vehicle stabilizing means Is arranged
to ignite nirgkmegfitalsl @eead leaphonearhogrseoy®Maiput from the control neans,
to eject at | east one non-gaseous nmass. 21. Apparatus as clainmed in any of
claims 13 to 20, wherein the vehicle stabilizing nmeans conprises a

pl ural i t y9of Avahicg @s laimed iiniany Aidhe Peecedngaciziing. &uther sPmreEsing forge

confi gur eghdhching Hﬁé\édsél'férycﬁéﬁnbrﬁﬁ? 8hélork8 athe AR b9 Tthé RRNRNEGbRAZIn
stabilizing devicCes, in re5ﬁonse o detectlon of an expl osion Ioca? to the

vehi cl e. mMgans fowarggp hpes ofSn@¥ekiflgi med in claim 21, wherein the control
means is configured to sequentially activate at |east some of the vehicle

stabili zi ng devices in a predeterm ned order. 23. A nethod, conprising:
10. A vehicle as claimed in claim 9, further comprising: force distributing means for

distributing the generated force in a plurality of different directions across the base, in

order to mitigate damage to the base.

11. A vehicle as claimed in any of the preceding claims, wherein the vehicle
stabilizing means comprises a plurality of vehicle stabilizing devices, and the control
means is configured to sequentially activate at least some of the vehicle stabilizing

devices, in response to detection of an explosion local to the vehicle.

12. A vehicle as claimed in claim 11, wherein the control means is configured to
sequentially activate at least some of the vehicle stabilizing devices in a

predetermined order.

13. Apparatus, comprising:

vehicle stabilizing means for applying a force to a vehicle by ejecting at least one
non-gaseous mass;

means for detecting an explosion local to a vehicle; and

control means for controlling, in response to detection of an explosion local to a
vehicle, the vehicle stabilizing means to eject at least one non-gaseous mass in order

to apply a force to the vehicle and stabilize the vehicle in response to the explosion.

14. Apparatus as claimed in claim 13, wherein the control means is for controlling, in
response to detection of an explosion local to a vehicle, the vehicle stabilizing means
to eject at least one non-gaseous mass in order to apply a force having a

groundwards component to the vehicle.



detecting an explosion local to a vehicle; and controlling, in response to
detection of the explosion local to the vehicle, vehicle stabilizing neans
to ej ect WO 20HA948118Ne non- gaseous nNass in order to appl yCudRWOAOSI2t he
vehicle and stabilize the vehicle in response to the explosion. 24. A
method as clained in claim23, wherein the vehicle stabilizing neans is
controlled to eject at |east one non-gaseous mass in order to apply a force
havi ng a groundwards conponent to the Vehicle. 25. A nethod as clained in
claim 23 or 24, wherein the vehicle stabilizing nmeans ejects at | east one

noN- gaseoys, ABSsatistddl dhimelid bapeF9RFA94 AlndBR HEVEGEE ML MmENR! i9ST on
| ocal to the vehicle. 26. A nmethod as claned in claim?23 or 24, wherein
t he vehi cR&argeghiq iefach@t neasisonyg 8ep9aggousemass oMthimeon mylisreonds whdi8ewi thin 1

m | | secopgiepfiont fiandsbRSiohWLaPlo Aetiip! 0si on local to the vehicle. 27. A
method as clainmed in any of clains 23 to 25, at |east one expl oding

detonator is controlled to expl ode to cause at | east one non-gaseous nass

to be eje¢seflppardfis A BN Bdinth8oFBE, Wikrehah&\erficle WRiIRING rhbshsat | east
one expl odi ng detonator conprises at |east one expl osive which causes at

| east one2@BRMaad tegchal Ioast cagineprgapeeus mass within & aylisenead &k preatstergon

det onat or of §Pe RS MIAbEaINa bR, L O €] ect at |east one nongaseous mass. 29.
A nmethod as clainmed in claim?27, wherein the vehicle stabilizing neans

conprises at |east one chamber containing pressurised gas, and the
expl odi ng1dehgpabRi 4 8akwdah dn§aslcinng 19ab 160lvhERE Be VPR sRBRziRGamber,

causing ejection of at |east oné non-gaseous nmass.
means comprises at least one exploding detonator for causing at least one non-

gaseous mass to be ejected.

18. Apparatus as claimed in claim 17, wherein the at least one exploding detonator
comprises at least one explosive which is arranged to cause at least one other
explosive, external to the at least one exploding detonator, to detonate in order to

eject at least one non-gaseous mass.

19. Apparatus as claimed in claim 17, wherein the vehicle stabilizing means
comprises at least one chamber containing pressurised gas, and the at least one
exploding detonator is arranged to break at least one wall of the at least one

chamber to eject at least one non-gaseous mass.

20. Apparatus as claimed in any of claims 13 to 17, wherein the vehicle stabilizing
means comprises at least one chamber containing inflammable gas, and the vehicle
stabilizing means is arranged to ignite the inflammable gas, in response to input from

the control means, to eject at least one non-gaseous mass.

21. Apparatus as claimed in any of claims 13 to 20, wherein the vehicle stabilizing
means comprises a plurality of vehicle stabilizing devices, and the control means is
configured to sequentially activate at least some of the vehicle stabilizing devices, in

response to detection of an explosion local to the vehicle.
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22. Apparatus as claimed in claim 21, wherein the control means is configured to

sequentially activate at least some of the vehicle stabilizing devices in a

predetermined order.

23. A method, comprising:
responding to detection of an explosion local to a vehicle by controlling vehicle
stabilizing means to eject at least one non-gaseous mass, in order to apply a force to

the vehicle and stabilize the vehicle in response to the explosion.

24. A method as claimed in claim 23, wherein the vehicle stabilizing means is
controlled to eject at least one non-gaseous mass in order to apply a force having a

groundwards component to the vehicle.

25. A method as claimed in claim 23 or 24, wherein the vehicle stabilizing means
gjects at least one non-gaseous mass within 5 milliseconds of the detection of an

explosion local to the vehicle.

26. A method as clamed in claim 23 or 24, wherein the vehicle stabilizing means
ejects at least one non-gaseous mass within 1 millisecond of the detection of an

explosion local to the vehicle.

27. A method as claimed in any of claims 23 to 25, at least one exploding detonator

is controlled to explode to cause at least one non-gaseous mass to be ejected.

28. A method as claimed in claim 27, wherein the at least one exploding detonator
comprises at least one explosive which causes at least one other explosive, external
to the at least one exploding detonator, to detonate in order to eject at least one non-

gaseous mass.

29. A method as claimed in claim 27, wherein the vehicle stabilizing means
comprises at least one chamber containing pressurised gas, and the exploding
detonator breaks at least one wall of the at least one chamber, causing ejection of at

least one non-gaseous mass.
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30. A method as claimed in any of claims 23 to 27, wherein the vehicle stabilizing

means comprises at least one chamber containing inflammable gas, and the

inflammable gas is ignited to eject at least one non-gaseous mass.

31. A method as claimed in any of claims 23 to 30, wherein the vehicle stabilizing
means comprises a plurality of vehicle stabilizing devices, and at least some of the
vehicle stabilizing devices are sequentially activated in response to detection of an

explosion local to the vehicle.

32. A method as claimed in claim 31, wherein at least some of the vehicle stabilizing

devices are sequentially activated in a predetermined order.

33. A computer program comprising computer program instructions that, when
executed by at least one processor, cause the method as claimed in any of claims 23

to 32 to be performed.

34. A processor, comprising:

a processor interface configured to receive an input from at least one detector, in
response to detection of an explosion local to a vehicle; and

functional processing circuitry configured, in response to detection of an explosion
local to a vehicle, to control the vehicle stabilizing means to eject at least one non-
gaseous mass in order to apply a force to a vehicle and stabilize the vehicle in

response to the explosion.

35. A vehicle, comprising:

vehicle stabilizing means for stabilizing the vehicle in response to an explosion;

a base;

force channelling means for channelling a force, generated by the vehicle stabilizing
means above the base, towards the base; and

force distributing means for distributing the force in a plurality of different directions

across the base, in order to mitigate damage to the base.

36. A vehicle as claimed in claim 35, wherein the force channelling means
comprises at least one structural member extending from the base to the part of the

vehicle.
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37. A vehicle as claimed in claim 36, wherein the at least one structural member

comprises at least one column.

38. A vehicle as claimed in any of claims 35 to 37, wherein the force distributing
means comprises a plurality of distributing members, extending across the base in a
plurality of different directions, for distributing the force across the base.

39. A vehicle as claimed in claim 38, wherein the force distributing means comprises
at least one interconnecting member, interconnecting at least two distributing

members.

40. A vehicle, comprising:

vehicle stabilizing devices for stabilizing the vehicle in response to an explosion;
means for detecting an explosion local to the vehicle; and

control means for sequentially activating the vehicle stabilizing devices, in response
to detection of an explosion local to the vehicle, in order to apply a force to the

vehicle and stabilize the vehicle in response to the explosion.

41. Apparatus, comprising:

vehicle stabilizing devices for stabilizing a vehicle in response to an explosion;

means for detecting an explosion local to the vehicle; and

control means for sequentially activating the vehicle stabilizing devices, in response
to detection of an explosion local to a vehicle, to stabilize the vehicle in response to

the explosion.

42. Apparatus as claimed in claim 41, wherein the control means is for controlling, in
response to detection of an explosion local to the vehicle, the vehicle stabilizing

devices to apply a force having a groundwards component to the vehicle.

43. A method, comprising:
responding to detection of an explosion local to a vehicle by sequentially activating
vehicle stabilizing devices, in order to apply a force to the vehicle and stabilize the

vehicle in response to the explosion.
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44. A computer program comprising computer program instructions that, when

executed by at least one processor, cause the method as claimed in claim 43 to be

performed.



