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DEFENCE SYSTEM Field of the Invention The present
invention relates to defence system and in

w@arosiog4Bar, but not exclusively, to suppressiPI/6B2008/000185
bl ast and/or fragmentation pieces created during the

det onati on of expl osj /or a system
capabl e of acting asbﬁ%ﬁ%ﬁ(gﬁgw. However, it wll
be appreciated that the invention is not limted to

. .these particular fields of use. Background to the
Field of the Inygntiamdbags are routinely used as a fl ood

: [ I L.on: rd bt
he EREAGR R o Bl b MERLASE HONRE gy b o
supyressinna ofieblhst candéord filkgmeiltation Aedey péreatbd vhyringf tHeuidehaipn of
a . flood barrier is to pile filled sangbags together to, |
explggiye geingn Wzodé tegufapablgior AR fenEaansr d%%)”%ﬁ‘ﬁiv, it will
be apPeBhRUERt hdBvERHIES RoOlmMe Bl thesSipaitlAld: Yiel R dryigi.cal
net hod used to suppress fragnmentation is to surround

the ordnance with a wall of sandbags. This allows the
rdnance .1 o, be detonated with little risk of the
Ba“?%%‘?@&?éf’? ghveﬂgﬂﬁgi ng equi pment or injuring _
SandtRigs arN@lutindlp @isedBYAtIoel dRandbagsict fdibIAd stshrBdidntharrier. It
the protective wall are generally dependent on the

will g peellgmdeistned ileat sersl brgs s po beilt toffornra pvadloa mysiyke.
detonation of an 81lmm HE nortar round typically
requires a wall built from approxi mtely 80 regul ation
Thusiaztgpisainatbaglbuitdoney €iood bheiedisstapilefilRgasndaghl sddether to act as
sandbags z%s a barrier, either a flood defence barrier
a bagpgeONf1aRY tOLTHIPIPAS 2GRN AFAOF Ve 1o Ricyenihr HgERss oFPatr| y,
a supply of particulate matter, such as sand or earth,
must be located to fill the bags. Typically, the only
SimBarly, eetyaical matilod ussd tth euspressdiapantatipnaena somound the ordnance

withtae{.'é/gﬁ g)gtééu\gﬁ)laésa:qﬁgg ?#lgtavg ghegu%%'éar?cg t&é}?n e cﬁlrat |d\1vft}? littlenrisk of the

frag@eAatibn RMabgl BARFASE bN i heABFEANThOYLRIAF @F A8ndbags
very | abour "intensive and fine

required to build the protective wall are generally dependent on the type of ordnance to

be disposed of. For example, detonation of an 81mm HE mortar round typically requires

a wall built from approximately 80 regulation size sandbags.

However, the disadvantages of using sandbags as a barrier, either a flood defence barrier

or a blast suppression barrier, are numerous.

Firstly, a supply of particulate matter, such as sand or earth, must be located to fill the
bags. Typically, the only source available is the surrounding ground or alternatively
loose sand must be transported in. In the case of sand, if the sand is wet, it will
significantly increase in weight and can therefore be very labour intensive and time
consuming to fill bag and create a suitable defence wall. Alternatively, if bags are to be

filled with earth or soil and the ground happens to be particularly dry and compact,
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consumng to fill bag and create a suitable defence

wall. Alternatively, if bags are to be filled wth
we@a0o8i08TB9 soi | and the ground happens to be  PCT/GB2008/000185
particularly dry and conpact attaining the filling for

.f.ne ba .ca xtrenel t.ine e.
ataifige 40 A e BAPLETEOL bRl P FRE b BB YT 1y icher
case AHlIb it bgfemamlnamaasaeﬁag%usa bl ast suppressi on Wal I,

ordnance detonation teams tend to be quite small in

nunbers, maki ng manpower a relatively scarce resource.

I ationl SRR et o SlosP R o RnEhEURGaPR (P fomd t0 be

quitdd agall 1pi\|rmﬁrbrew; mvaédu;g nizhpowwanal belgisvetmypcdree prseufce! | Budthermore,
off-site an |ve ed.to the locatio

bulk g HepBs 001 Soh 2 OGO THBHHG TR ST Sl fo fll the

bags! €sour ces, general ly man-power is still required to

fill the bags, and | oad and unl oad the vehicle.

Additionally, if pre-filled sandbags are stored in

Altemaﬁgégf E]tgesl 5 Egs‘rj igﬁ?%o %pﬁ‘)«gﬁlg@ oﬁgsfe cg ecf f%%r%? htgrﬁhe location.
Howid$&, 856 opdiods \fﬁ§§3ﬁzc@faddl‘ﬁ§ﬁalr&ﬁﬁndﬁbﬁQranéﬁ&olﬁrdéb@@&s generally
suppressi ng neans, sandbags can al so

manipesfet iscitidlrequises tordl hagags eed foad and b@IOééghq Wehigdas t r oyed
during detonation. Wthout a containing bag, the
particul ate matter contained within can do little to

AdditRihang if pe- ﬁlﬂﬁlﬁ@hdﬁigstaftﬁstﬁfed@ﬂﬁﬂfa&ouﬂdbl&&fbndﬁﬂns for an extended
extensive quantity of sandbags be required during

periefe 06 ke GHEY &Rt BFIYIE HEALYIngr higreHEATS opd @ Waste of

pacity of the explosive ordnance. A further

I sadvant age of using sandbags is that they have

limted ability to prevent the sound of detonation to

t he rroundi ng area. Th| can b c.as
Alscrs 2 e Ets et B rrln Ay oot i oo e g selt
can Wgeeraﬁ cf QuAbyed Shuing t deitRtiBR P! Withbans %ontlaﬁhh‘i’g dgs ofaigagticulate
nance may result in breaking of such
matteescurrtmued ovithin e idaditde td rétadsthe impagt, ofi the ifigasnisontence, an

exterlsolve quan%ty otv sanHya%stma%/ e rtec?m?% &urmg deponahgﬁ: edependo rringGI{ the blast

resogx%

fragmentation capacity of the explosive ordnance.

A further disadvantage of using sandbags is that they have limited ability to prevent the
sound of detonation to the surrounding area. This can be problematic as many military
ranges are located nearby residential housing where sound restrictions apply. Hence,

loud detonation of ordnance may result in breaking of such restrictions.

During conflicts or war, it is common for defensive munitions to be laid in place in order
to secure an area for tactical purposes, for example anti-personnel mines and cluster
bombs. Unfortunately, many of these devices are not detonated during the conflict and

remain in place long after the conflict has passed. This can cause serious risks for
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to secure an area for tactical purposes, for exanple

anti - personnel m nes and cluster bonbs. Unfortunately,
woraovg/0gif434 hese devi ces are not det onated duri nRCT/G82008/000185

conflict and remain in place long after the conflict

has passed. This can cause serioys risks fqrcivil.ians

civiliafh oS 1 heraien: 45 dhey LY PRI VIRl @ﬁW?éWqﬁg‘anons and do

serlou‘g‘&ﬁfn‘( ?c{ BBV FhQO i @BYigarsSeri ous harmto .
thensel ves or others 1n the vicinity. Furthernore, in
mlitary operations it is common for a snal

ropor.ti on. of expl.osive.ordnance. devi ¢
Furth B R0 SHeFHHRGS 1 i SOTEOR ot 2red! pigperion of Srplosive
ordnabtedRlieded ﬁ[ldﬁaﬂ'éiﬁnd@ u@@ﬁ})ﬁﬂ% | 9@@@)1‘%‘: ih&tafdeBethe unexploded
i nstances, the ordnance is difficult to | ocate and may

ordnan¢eeis gadetodocasel ilb@thmlnsmmeﬂlmom@ta@%@rdlﬁ"@ﬁu&ftotl@qﬁe audnmay
lie ur}%ﬁ{gctgﬁﬁ dﬁgfﬁ% elnt%gt%e 1f§1§r egel%odg 8% zln%gﬁg {a?e do%%g rf8¥nd it is
neces$iR ¥P@Rtedthe ordadiRBltd dhduye Ralved Ng déaﬂﬁwameapmwmmmnally

or injuring personnel. Known devices for detonating
Causnlﬂrf@krtﬁgé&‘éﬁqléplélﬁ%émé‘iﬁﬂg BewMhuni ti ons i ncl ude

el ectric detonators, plastic explosives and

sub- muni ti ons. Depending on the type of ordnance being
Knowaedetvicey éut detuhating uhgypdodet] alétiannatnd othee thunétiana igrudsf electric

bl ast fragnent, zone result h t
TSI TR N
bemgfcfe@ﬁ’ t #Hd Ql@st%/?m%f deliatorN98, o rdn ;é’g%(ftblﬁt fkdpehent zones may

fragnent ati on be suppressed avoi d damage or
resulti n}luthee&rcuﬁm@ehawdmdogeﬁomm cnglglmmqn@n'm}s liegwithin the blast
r.cone th ntlone articul ar
fragmigation 2 cre doHS DolBT o1 b ToEpapapts BREEDE hffrgped o
avoid ¥ AREER BNirkks in the case of a flood defence baitier,
since tine may be of the essence to prevent the
|ngress of water and to prevent damage to property,

There® 1&‘{(6 Qgeq} §1H81%rcfdsa i l?gﬁg G0C&e gé’o%%ee 'ﬂef‘ TAx‘Eﬁgéicﬂﬁﬁaﬁ‘ogfems in

er apsor

partlc&MSth@tﬂmégﬁSt u@rﬂnudd@nad*g abloagesr, a\pamcurw pusdernfexists in the case
conventlonal .sandbags, for exapple, they are eas

of a flooghdsienae, bagrier, IsigAtHRS G §o00k Hierspseng tedﬂe‘ﬁé‘t §'¥%P’@5€SS of
water@dd 't$ Brevent damage to property, etc.

One such flood defence system utilises a bag or sack containing a superabsorbent
polymer. Such a system does provide advantages over the use of conventional sandbags,
for example, they are easy to transport, are lightweight to carry and can be stored easily.
However, such systems do suffer from a number of disadvantages in that the
superabsorbent polymer will generally be loosely filled, enabling expansion of the
polymer once it is wetted. Thus the polymer and/or the wetted gel may lie at one end of
the sack and when the barrage units are stacked together a watertight seal may not be

formed.
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However, such systens do suffer from a nunber of

di sadvantages in that the superabsorbent polynmer wll
w@emsnsdsby be | oosely filled, enabling expansiPeI/6B260R©00185

pol ynmer once it is wetted. Thus the pol yner and/or t he

d t .one end t he sac nd
FurtfEhb &6 o9t Bbaeb Bl B BB T ato St Bidh Gl o St
uptalmayhemate dfaupftaenie dlour Thie Ermgrt%,a sbiikisint AT ARSR PR building
rs, do pqossess . a high capacity for water uptake,

a ﬂO?qﬁée BeceLHFIer Hhgacibe |1%gr§38cﬁﬁlarzh |a§m|bra§s dfevatersngnhaveciaken place
beford! BaY %%%?Bly%@rlh% Wefed td O? %uﬁfbﬁe%%%tep@% 'fcﬁ{n a barrier.
S O wat er may ave

si nce e I ngr ess ar ge anou
For axainpie, pdstsclmvbshowe thde saclpﬁﬂabsﬁthtsapéramlrb’dm poly@ager alone may

welled to a syffji xtent to forma barrier. For
take i%?&ﬁmugés PP éi?%m ﬁB(ff?lftnﬁ Spetes tg gagble ihq eap o eRk to act as a
flooSapaicabagident pol ymer al one may take ten mnutes or

nore to absorb sufficient water to enable the bag or

sack to act as a flood defence barrier. The present

invent.i on east art, i.n
The bR iy B o PEih BT ot et B Rere iR ARBakietiop of the problems
and deMbackd O adonSHRIBAB sHREmatdng BEnitd 1VEFELQIEe A mm%ate the
mtigate the di sadvantages present with conventi onal

disadyppsppesappreshe b sonsnspratiinowarappraachesvent i on Thus,
according to a first aspect of the invention we
provi de a barrage unit conprising a porous bag or sack

StatenveritabNthednaentédsor bent core sai d absorbent core
onpri.sing an absorbent crystalline material and an

Thus %BFCI:X%EO B W&é%“hﬁie i1BYSntiph &veapreBids dritartagy sk | compeising a

poroi®b&g loflsabls ceﬁﬁ e%%'a%%!)%e@t E’('%Eysgﬁf by s B o ’coﬁlﬂﬁgng an

as a super ab sor t po variety o
absorbapien ptisltinb exaterjabindar aiosm’benaﬁlabhﬁmla’&riah d such
super absorbent pol yners may incl ude pol yacryl ates
and/ or pol yacryl am des, especially polyacrylate and/or

The eﬂﬁbﬁb@ﬁf My xARE r8AbAal is 5#&51 eﬂ?alltyrkfrﬂeuél% ik n%érﬁil sirh b8 a super

. g. sodium or pOt assiumsalts S ypes of
absmbglmtspalrym cén vAoel el superadgorbentrgelinhes rarovavaileblghind such

super%smbent polymers may include polyacrylates and/or polyacrylamides, especially
polyacrylate and/or polyacrylamide salts, such as the alkali metal salts, e.g. sodium or
potassium salts. These types of substances can hold up to 200 times their own weight of
water as the crystals can form an absorbent gelling polymer when saturated with fluid. It
will be well understood by the person skilled in the art that mixtures of superabsorbent

polymers may be used.

Other materials are also used to make a superabsorbent polymer, such as, polyacrylamide
copolymer, ethylene maleic anhydride copolymer, cross-linked carboxy-methyl-cellulose,
polyvinyl alcohol copolymers, cross-linked polyethylene oxide, and starch grafted

copolymer of polyacrylonitrile.
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water as the crystals can form an absorbent gelling

pol ymer when saturated with fluid. It will be well
waeaensi4end by the person skilled in the art tPer/GB2008/000185

m xtures of superabsorbent polyners nay be used. O her

terials are.also used to sor bent
The g aRtetal Py RGeS SRS COUSARr SBehG e fibre
such AR Qlood 3Ry oF HdR &@9%{&?&1 su%ﬁ Q§ %0&6)1{‘ F@lﬁi and the like. There are
car boxy-net hyl -cel | ul ose, Bl yvi ny cohol
5

numerms othereilere Qrmmmal\kewl@ yexdhlylveﬂebeo&pmwata@dvy the person
SkllleatI%E%haIQE a%taenq.l eP%% 12{8%%11 ﬁ%gﬁ)r )émgaﬁegsgf S&F%—E}neateuals may

ariar pre
beus¢tat erial, for exanple, a pulp fibre, such as a wood
pulp or fibre crop material, such as cotton pul p and

the like. There are nunmerous other fibre crop

The 3RS %rf'aﬁg(irbﬁfaéég el ?ﬁ %‘ﬂer i tﬁ”a{bgorg&tﬁ@gpﬁ% #rﬁgeﬁgh liﬁ’ayt \I;h‘?y and

per son e ar a nu
may dmbmd o b swarhd! of fanloxi, undsasahe satate ofthe cryatalineayatbeal, e.g. the

The rati o of absorbent crystalline teri al
Supmg‘w@g%ﬂa&a? ViehriBe 82t %ﬁﬁa?g' Al an g mﬁa n@éﬁf&%&ﬂ@ﬂﬂe use

to wlﬁclﬁﬂﬁ@%? Risall@GiPEHS pub lé“é‘ f@%d td@?en@@%%’té?n Qf b'iei%?defence system.
crystalTine material, 'e.g. the superabsorbent polyner,

Thus,tﬂoeexmmplc eofdhe tata abscbrbcru@omaﬂ@rﬁlabus watgriapmayp compasd ol from

40% Bk B otiemte e o s 52 ek BR Syt 2RSS R

the criy QB11RY AHRéreal n‘iH‘l\u{ngI &rod ﬁl'bst@ﬁ)t%) ti606Rthe kdifaihdddr ous
material may conprise of from40%to 80% by wei ght,

preferably from50%to 70% by wei ght, 55%to 65% by

tal line. gqall. .o
acsol O MR MYBEP LR TG!S ISR Ut B b i
contathifigint ﬂﬁbrl&&pe@’e adh defeficd spwesnt vbBrenesadd abdodtgent bere edmprising
of a barra}ge uni t, cont ai ni n% an. _absorbent. core as a
an abgabaf cbystainematpFal @dpnaRsr el ddrowsmatedtle conpri si ng

an absorbent crystalline material and an absorbent
fibrous material. The use herei nbefore described may
The wse mpreitefars eleasibt@d frhgochngaise nse as yStoed defengs @ysiemar use as a

blast Bl?égéﬁe%ies%?r? %ﬁg 3 gérggs]iqgre %l%t@ilaf &‘Teasgg'lggtqatlok %?efce? ﬂ%ﬁloexploswes

during detonation.

According to an additional aspect of the invention we provide a method of creating a

barrage which comprises the use of one or more barrage units as hereinbefore described.

According to this aspect of the invention the barrage may comprise a defence system

against flooding or blast and/or fragmentation pieces.

According to one aspect of the invention there is provided a method of suppressing blast

and/or fragmentation pieces from explosive during detonation, the method comprising

hn
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during detonation. According to an additional aspect
of the invention we provide a nethod of creating a
wh2008agmE3nhi ch conpri ses the use of one or norECHaBe@§WO00185
units as hereinbefore described. According to this
pe of th entlo t he barrage nay, conprise .a
placiig B frsusts, WL apBYSH 6| GBURHG BHObIAEORM by sucl that upon
detorfatidfTBOHSHoLOPadPAREASR -at l%ﬁ%()gl'erb@tﬁeool% ?ra%ﬁﬁﬁféﬁoﬁﬁne%&e
invention there is provided a nethod suppr essi ng
bl ast and/ or fragnentatlon pi eces fron1epr03|ve

ur| etonatio met hod Ccom |S|n | aci a

v e e R Epeffiene or more
barragetlﬁhltwdslmfblﬁw&etd&@dubéﬂ @Rd Bﬁﬂcﬂﬂgba@ Barr&é‘éﬁmﬁ@ﬁﬁ’t@sa wap

absorbs at |east some of the blast fragmentation

pi eces. W also provide a nethod of installing a

[

In thOHSRADAL B LATRE baFSe Bl M Qs %ﬁeﬁ’glﬁfa&%!ég&em situ o
alterragivelggtherartage iunito neayvied vettddptibretontadi kidiok afbauage wall. In this

i nstallation the anaeunltsrm he i d dry
aspech (Mg RYBHOT ﬁht‘swﬁown |OBPRSE inFEy 19“% A2 B 4§5f@nq9rﬁyw§m or
mstal‘l‘é%bbnbﬁa‘b%sﬁ 8keREd QhtehP building a barrage wall. In

his aspect of the invention the method may conprise

| nstallation of a flood defence system or | nst al l ation

of a. bl def.ence .syste
Howleneit St Bohe SRAFERARBE Fhstc R SRRVEooule & 3B eesggsack
conta®iing Fe 2B 0AHs@ibRhiNEryktdBine ANateRSO4OL Moo rdesdiRk IWaR er, the use of

material as a flood defence barrier, the use of such a
such p&gg ox sask ek a@bashdﬁp@@tsyaémeﬁ pet lpsimeandiis thesefotermowel zende.

is therefore novel per se. Therefore, according, to a

yet further aspect of the invention we also provide
Therdfbe, userdihg,ao haret gthee asiicai ¢l the iiBRNAOS k@t provide the use of a

crystalline material as a bl ast defence system as
barragy GPRBUREE ANAROHIBEATySARRE TRRCTiAboET BoREScaRlEnGst Sysham as

Rl @s hereinbefore described conprises an

absorbent crystalline material and an absorbent
fibrous nmaterial the core may conprise an adm xture

ab Or€§o Cé%/)}segs i &@ga%g:eeﬂr:uﬁ Ias ?1erelraanef(z)ilgséjers?r?§etd comprises an

absorbent crystalline material and an absorbent fibrous material the core may comprise an

herei

admixture absorbent crystalline material and an absorbent fibrous material. However, in
a preferred aspect of the invention the absorbent core comprises alternating layers of
absorbent crystalline material and an absorbent fibrous material. When the absorbent
core comprises alternating layers a plurality of such layers may be present, for example,
from 1 to 6 multilayers may be present (wherein a multilayer consists of a layer of a
crystalline material and a layer of absorbent fibrous material), preferably from 2 to 5,

more preferably 3 or 4 multilayers.

The bag or sack of the barrage unit may comprise any conventional material known as a

sacking material, thus it may be a natural material or a synthetic material or a
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a preferred aspect of the invention the absorbent core
conprises alternating |ayers of absorbent crystalline

wOoraioesaB9 and an absorbent fibrous material. VWenGBh@®S/000185
absor bent core conpri ses alternating layers a

ur a ers nma resen for exanple, .
comPpifidh o B ety AHeoT Al phLed m?@.ab}sm?% fbric and
an e(ﬁihﬁlb'o@)éeﬁyn@lmlrﬁi@nﬁfm% lloéé/ j{)V\vaeﬁ‘ % RddeN®A jute fabric is

material and a |ayer of absorbent fibr us materla{S

prefe‘g};eéf l@chbqeyoﬁ et 2//igoits hydmpbllmtef erfathgriBorey when jute or other

r sac rrage un
naruff bl R, HELRER: SR RO e Strea Beay e b Phgfersbly
the llmiat wm;aﬁs,es ] hyérophlh@&l){at&ﬁalasuﬁﬁlby fcattoiBi@hieddkeOr @
synthetic material or aconbination of such materials.

Thus, an exanple of a natural material is a jute
I
na ﬁfg@gfe ?m%mkgﬁfnit glztﬁgg{r\%n&%ne ﬁlé:s&égto!? @gldkcrpgg&ﬁ{qﬁ%e d Sulp bag. Bulk
bagsparef@mwautldmaﬂgused ofor éxatple, afor ahe isupplyyof Gpiki hiaGdrials to the

Furth V\,hen ute qor other natural material is
buildfg tiade, pheings G2k n liepions, buren s deugalishag reapacity
f frbinnSY0ke R ef0RORS)! ] €
o SN RO Loyt PSR, 8 OB e o
Stlapé ﬁﬁbfﬁﬂlr’ﬁ@tﬁtllfbﬂg talhthfon v eddiiionl skevoragicdy irsaekformy a closure. The
oo SR RS B4 e RSP SO BB s lstics
e.g. bhl@pbiplyleﬂbngve%f ﬂﬁﬁmaﬂ_ hes Mg BagireY 86 diniehciAllyTRRSHAANS  c.o. the

w il generally have a capacity of fromb5 00kg

HIPW&@OOkg Theohdkntdgenell tye swvehtiomgelingy Styetalpiﬁofmd@d a flood
suppfgg%gn Bﬂl‘?allqa)/«[) aﬁltagtaﬁﬁpegm&?ﬁm ' tate lifting and/or an

tirona eeve n-use forns a closure. The
bul ks may conprise a variety of materials, but

ventlo al ly bags conprise a plastics, .
Whab%lﬂﬁ?‘ﬁls 6‘°p§/ %Sﬁél%tl%gewglplgg ite the usg g)ﬁ tl@algaigs aF §ac?< of the invention as

a blam 6l ahb tﬁ AbdA 5/3 ifn hEreth 1tt\{)i‘ﬁ B_e“ ’E)%&e ﬂ%ﬁ% ?Jéégdein% to the

ags of t e tnvention wl
pleseht tmdntmm@ bbsispmmenﬂmntbagmni/sank_ majo Icampnsajzp pf}e&slslmerpolymel e.g.

scr.l pti.on pertalining to
a surfBLgpeR o Rt ToRe bop RoBeRel bho hiStain o st aed & fibrous
mateR@Alr rage. Fromthe description herein it wll be

under stood that according to the

Thus, a small and lightweight (pre-saturation) bag can hold a large amount of water and
thus provide a large amount of fragmentation- and blast-absorbing capability. The
absorbent bag may be saturated prior to being positioned relative to the explosive or after

being positioned relative to the explosive.

The bag may be formed in a variety of shapes. For example, prior to saturation, some
bags may be substantially rectangular and planar in shape. Alternative shapes may
utilised, such as an annulus, partial annulus, oval, or square/rectangular with the centre

portion removed. Such bag shapes may enable a reduced number of bags to be used, thus
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present invention a blast prevention bag or sack may
conprise a crystalline polyner e.g. a superabsorbent

w@eiogng3al one or a conbi nati on of a crystall i P€r/GB2008/000185
pol ymer and a fibrous material. Thus, a small and

| i.ghtwei ght (.pre-satur.atig bag can hold a | arge
providh 8 R ca B SaRSHFHRL' O bov aiecESur genuigi “grctre and
poteﬁt[aalgrfBan@iébﬂl@'anﬁﬁﬂt Bf amk 1R SQPIBENES &i@?@s‘gl bérbohnel B&d to spend
. .absorbent bag may be saturated prior to being
n th%@%m?dléWe\deg}’ af %/h%iewettmbe dstphased.ve or after being
positioned relative to the explosive. The bag may be
formed in a variety of shapes. For exanple, prior to

A msnltenrft bags, ms0be used) Sogdthér bie asedagivantibalth )éohﬁﬁe_!téﬂ?%'d@ﬁﬁally
and planar .in hap%= Al ternative shapes may utilised,
S“mé‘ﬂg RIaEP, l‘éanSFPLPsC, teya thisathedhags @y, beaangest in an overlapping
. / t.an j entr ofti \%
o e il Wb P Sl SRR SRL o other
struchge fivedsandhagporoncndirmgiohdiodkn. éasome examples,uht istoctafe may at

T e T e
an igRRt§ AN ERbe BREE ufcnBREPLapiofirige.i Mredi ate vicinity of

the device to be detonated. A nunber of bags may be
used together in a configuration to conpletely or

rtially surround an explosive. To achieve this,.the
The SRR IS MRS e i Fr st teS iRl Brichhuch o
landiaibel) wfexploded fair laonoheatdrdifahdeYinBlRdizesluiter BONBbofbled” and
or ot her structure from sandbags or construction

wal |
othengidiegped hombamexpiadidegroundhlaunehed ordinenqeesyiclans theewsm or fired
t] ) : 08 V. as well .as.
e Eh B SIELRER 108 SSOL oS5 UL L8 s
the eSficiendyun® tind dhgs be campininr ihat fagmdigathagandray bhet @isad various
to suppress f a%rre ation for a range of explosive
Ram < bop

landryings, <dudster . & e smoriestsile @e dheserar dvies b prdinance
whicRhel S 8RES lég’P gélﬂgg R9 1Al Y 'Ege(rjo Ao cﬂgl?%ﬂs 8hSe ce%? do2iB8 around

ai r-droppe onbs, unexpl oded grou aunche
the worldi Adweéfost off thesinyéntonsave theiaferd ognieetholedevebapingas system for

deali%gg?alrtj\elzﬁglggg\gi%els} cluf}blé t?#e?l éc’rioug%%%ng{ign tdg\%gess uhs{ej:l ?o Qeetngate the
explosive ordnance may include electrically activated high explosive detonators such as
might be designed for detonating explosive placed charges in the mining or quarrying
industries. Detonators might include wire-activated detonators, time-fused detonators, or
chemical fused detonators. Detonators might also include impact or pressure-based
detonators which can be activated by launching or throwing heavy objects onto the
ordinance after placement of the waterbag screen. This approach could also be used to
detonate pressure-sensitive ordinance such as landmines without the need for a separate
detonator. Also, the pressure sensitive ordinance such as landmines, detonation could be
achieved by laying waterbags directly over as well as around the ordinance and using the
pressure caused by the increasing weight of the waterbag as water is applied to cause

detonation. These “low-tech” detonation approaches may have particular application in
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the efficiency of the bags at containing the

fragnmentati on and/ or blast fromvarious |andm nes,
w@buwsvgm3ibonb "bonbl ets” and nort al shells asPeTi682008/000185

are types of ordinance which have often left behind to

Kill, injure or imcivilians.in recent conflicts
locatigs, 1iRae @bk, PEICITRRORY I HPETSHFE RS FBIBOR sowirely and

safely, hs‘%ﬁfa@rrﬁar?yefglﬁcﬁg r@élo&e%}eoguﬁﬂllé‘ SRk &IP dRfer 8Bl 110%es may
safely with devices of this type. Various detonation

have glaged minaficlls in ordietohatgerone-apathes mpeementsance nay
include electrically activated high expl osive
detonators such as m ght be designed for detonating

The M&Ib@ﬁ?ﬂ B4@s RlagtRdn GAfolA D flaNwhitfoald? NHBG e Odr, AURIE bilePfhan water
i ndustri es. tonators mght inc ude wireactivated

may e uesshtootatirateithe bagghel main tﬂqatl enent for sedhebding fhat thpefuid will
, so include inpact or
not 1%1?%2)2%@12{ henqgte%Q ogg (I)ngas |e?h can be activated by
Iaunchlng or throw ng heavy objects onto the ordi nance

%{5]& pl acenment of_ the water ba%1 screen. This approach
Use ofgiaprbentdaenes dpsebadabase aypidst EF@WU@%@%IWUI intensive

task&ﬂfﬂhﬂ% Qtl,llﬁg)ah%;l?&{ggﬁﬁ%wthout the need for a

separ onat e pressure sensitive

or di nance such as | andm nes, detonation could be

achi eved b | ayi wat er bags dj rect| er as wel
Furd o e SR ARAR dn igrigns REseA st taRaiSet Gplosive
ordndnd€ haD& sEASh @Sht\’bﬁé hterBigsthe g\éﬁ’é@ﬂ}b %r@%fﬂ@érﬁ rthi® sandbags at

applied to cause detonation. These "l owtech

retarding dwaangﬁpfapmagm}tbs ﬁmyaemtatw@ piasdsi and|ab redapipigi thablastreffects

tions-were a etonat ors LS xpe
fom g b o P Pisfufile Tk Pl JEUE ARSI By o T BRIGY TRrsomne
and edBipyneheiithi 4 W@stAHEnvafBoguehd.i [ | a arm es or
government forces nmay have placed mnefields in order

to hanper one-another's novenents. The absorbent bags

Addﬂ?l%all? e obhe {ws%ﬁﬁhg qBQllne%E%t[l Sa}/ltlm\@ﬁev ?fﬁteﬂ%&tg%&? found to

an Waf e use urate
be gametallyr epeiiciewethat b sarkic Hetxe, ﬁhge bfiabsdrbent fiags dr \Mldtélbags can

nof ignite or burn en the exp ive js detonated.
potergigly pfiuss, rp&eﬁteatt%&} Sa%ndd&félswe&éﬁl%&?@l@%m ds the
time consum ng and | abour intensive task of filling

sand bags with particulate natter.
Brief description of the drawings

Specific embodiments will now be described, by way of example only, with reference to

the accompany drawings in which:

Figure la is a perspective view of a barrage unit suitable for use in suppressing
fragmentation of explosive ordnance, shown prior to saturation with fluid;

Figure 1b is a perspective view of the barrage unit of Figure 1a, shown after saturation
with fluid;

Figure 2a is a cross-sectional side view of the barrage unit of Figure la;

Figure 2b is a cross-sectional side view of the barrage unit of Figure 1b;
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Furthernore, trials using waterbags to suppress the

bl ast and fragnmentati on of expl osive ordnance have
w@ebasnos4bat t he wat er bags are general ly nore ePdT/GCB2IvB/000185

t han sandbags at retarding the range of inpact of the

rad 0SB0, P, B5P8 r SE Dt D BLTLBL L e o

explogigelbrdadndedn pt&ir@dice MehSARRedbodfferRqUI prent within a
bl ast fragmentation zone. Additionally, the sound

Figugg, 48 15§ PRISRAGHNS viexs 0btwe herrard upits: ini thetshapevaf erdaugre/rectangle
: fRund, . I jor. to that of sand.. .
O R e o 1 B ol i g3 o RN device
Figupobentai gerpectieduizes dhehepigimeke anlton digise 6neh@enstaé@ding an
d rir{ detonation, Brief description of the draw ngs
alterggive gpeco %@Qﬂm@ew Il now be described, by way of
Figupx 8R! £ p@ﬁé;&‘eti\)@" Yibwr &f a{eeﬂeﬁﬁsgk urifi€inFGAMP BN YL LA WRESnding
in which: Figure la iIs a perspective view of "a barrage
anothgrialtesativaityipe of explasiee devisyppr essi ng fragment ati on of

. expl osi.ye .ord C shown prior to saturation with .
Figuf Bl ot ySPETE feciGd Pafafiistis suToRElPG an prons suie:
FiguttBtis @f scheffi@ réescha@vh o&fd ﬁhltﬁ%‘e’r’é@bé@&e‘%ﬂiﬂ aldotifle to the
. Figure 2a is a cross-sectional side viewof the
vepitiy.age unit of Figure la; Figure 2b is a

: - [ | .5l d | ew.of the ban-age,. unit of, .
Pl 0353 RSN e S Pl SRR o lpyenon o
doorbay tlagé bamiek;s posi ti oned adj acent a unit of explosive

._ordnance in accordance w th one enbodi nent; Figure 4
FiguyeslUyis s 8 srspreiyeviieiob stagkes bssieayaitysrcording o the invention as

rectangle (wwth a hole in the
anex@%ﬁ%?g)%?g% one%rﬁ&fop of the other, surrounding an
Figueg gl osd i@ adeviewe stabkaglvagrabe usitsacperdipentthy jventom ofa dam;

.t barrage units in Figur ,, sho surroundi ng an
Figulg (g8 A st RS g otk bRatcBe BTG 6 s a
FiguREI 4 REF bNetnafic GhREert ARnDG 4 BAR B4 d1Sthk Infdn@bh $révided with a

shown surroundi ng
foldable sleeve; and

Figure 15 is a cross section of a filled bulk sack of Figure 13.

While the invention is susceptible to various modifications and alternative forms, specific
embodiments are shown by way of example in the drawings and are herein described in
detail. It should be understood, however, that drawings and detailed description thereto
are not intended to limit the invention to the particular form disclosed, but on the
contrary, the invention is to cover all modifications equivalents and alternatives falling

within the spirit and scope of the present invention as defined by the appended claims.
Detailed Description of the Invention

Referring to the drawings, the absorbent bag 1 includes an outer lining 2 comprising a

material such as heavy duty absorbent paper and an absorbent core 3.

10
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another alternative type of explosive device; Figure 7
is a side view of the stacked barrage units

w@ososmad ng an expl osi ve device; Figure 8 i s BCT/GB2008/000185
schematic representation of a nultilayered barrage
unit according to the invention;. Figure 9 is a
perspective view of stacked barrage units according to

The &UQ@rbetV&%' Pndrded éi@@fb\éﬁtyc@h%d B il fated g %%ur?:q).ai, $hese

s a perspectlve vi ew of acked barrage unit
crystm: bavediong volontehehemdeneindso askarthe >b’ag noedndodk erystorage and

cansngs B NP bt IR heTRRDEREPOR Rt of fuid o

form Eh%%@rbél% bSllide pehiendtdagatil€RG @@MIR HAM, Qlicl abUhdterPaBhis is
of the invention; Figure 14 is a sc emat c

lllustnateﬁrlesbgum Porwhste i uléershy e vohane o dhe iabserpen\eotred has

sonilgblly Sal S48 o MG s 0L " Bkt iRy, he

gellingpogyrhérab abk t‘éwé@ﬁ’pﬂietﬂt@d teenvahila uﬁldémpiieﬁdu@@frbﬁﬂﬁle avdight of
alternative forns, peci fic enbodi nents are sho

b
any Bpgy vewiclexa#pIbe Ionered bai e Mpsorhang caydalpevipble for usd in the
absm?ﬁé?&f&bﬁgludg det feg sugél a%gcﬁgjeﬂ JQ)?yrHag elfné thQ g)r e nf) Super

raw ngs an Il ed tion t
Absofbenemmew | Suvhtcrydtas lrrmyemludm5dchum t]ml}manﬂate Whrchﬁsmmd in

di.scl osed, but on th a e |nvent|
manycSy5Rasaai | apptes TS ‘E%ﬁﬁé@ﬁ%ﬂdew? iy appBartavds with o
potasbifnl daﬁ%a!lé (tv]ﬂh&l M‘ﬁcts@ lals) vy-RIMEhsS GORR sOhelifBs MeRSE @611 moisture

I nvention as defined by the appended clains. Detailed
applig@isns)i plhicse tyfestdfeubsisens canh®diwr to 2Q) times teeir own weight of

ater drawi ngs, the absorbent bag 1 includes an outer |ining

Wally conprising a material such as heavy duty absorbent

paper and an absorbent core 3. The absorbent core 3

i ncl udes absorbent crystals. As illustrated in Figure
The tpgs mayesesawptedagihenin ety oupffsitesad Wrentrasporertitasgie location

wheléTHllé l;a'ég V@ﬂ%e uldY. ' ﬂc&% hg ]Eoo{he ?J‘ié%%@tge%aﬁlr]»ges, use of the bags will be

to reduce the fragmentation and/or blast and/or noise effects of an explosive device such
as an item of explosive ordnance. The explosive could be almost any of launched,
dropped or fired explosive such as rockets or mortar shells. The explosive could also be a
placed explosive, which could be triggered to explode by pressure sensor, proximity
sensor, material type sensor (e.g. magnetic sensor), disturbance sensor (e.g. tripwire) or
timer, Examples of such could include mines, cluster bombs “bomblets”, demolition
charges, car bombs and other devices such as may be used by any form of military or

paramilitary organisation.

In the case where the bags are saturated in situ, all the bags may be saturated nearby and

then subsequently stacked to form the protective wall.

11
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transportation. When the bag 1 is saturated, the

crystals absorb a |l arge anount of fluid to form an
w@bmengmsd gel |l i ng pol yner capabl e to retai ni nBCT/GB2@S/000185

such as water. This is illustrated in Figure 2b mhere

it i.s clear. that _ the volume of the absorbept core
Alterrﬁagelxu ATt laut Pﬁ/%asﬁcfr@as@d Plages 1p cha&eavg jagsat Hreyewoswe

S eqhir I
ondnal B FAEA SHuRAAY DI ELGSE B den HOF LOShchlal RP UG futsBquent
layer ¢frbags uhtnal aneiitghble hefghaisyretzhgd. whi ch nay be | ayered
above. Absorbent crystals suitable for use in the
absorbent core include, so-called super-absorbent
In oth@loéﬁdf‘ﬁiﬂ% al il Bed iof %yfeﬁemﬁy 8¢ %Hce@@ﬁﬁﬂtaﬁ@&%‘lﬁ@ﬁﬁ then saturated
. Such crystals may include sodi um
togethpbl %mmaylyawete( ishisehtd saturetedhs agmsyt idigepoelppacadily available

ers ildre
sowe LB LT o bbbl TR L RBhBNoR pfe s gy other
fluid Whieh woaldndle@podebebas a@geéﬁultsﬁfmaa dldl@&ttll@ﬁeﬁtherbrﬁmhhce.

noi sture applications). These types of substances can
hold up to 200 tinmes their own wei ght of water. The

. : ¢
In use ﬁga‘?ly & an?&@?z)\gﬁt?t‘aﬁ? llé) P%?aftﬂia s il ;bregﬁsteﬁ é{) gﬁl)& %h &%tecﬂve
wall cbestmsmch adjaecor tiengkpl asiteherdpares e rtheeareamgbasnt wﬂbdmend loa the
ags be to reduce the fr rrentat on and/ or bl ast
type ozﬁwlaﬁlvw hedetenated anddpe hipek 3 55T 4D dRRedE b uch as an
I tem of expl osive ordnance. The expl 03| ve coul d be
al nost any of launched, dropped or fired expl osive
For emqﬁe asherrmfk@tmng expiosivaordietd that failed &x pxdsdles epaoimipdct, or
ed | osi ve, which could be.triggered
tandiegae S s Reb G BLEER ety e e SR By B RS o vl
built ﬂﬁto%ﬁdhﬁé the/ BRI &ENTRE Wl HighfBE BSshGicRe fﬂ)}‘yQﬁﬁdomly stacklng bags
di sturbance sensor (e.g. tri pwire) or tinmer. Exanp

or bydayisgche begd ih rardﬁlhb@lr@terma’f@@n A sxasmplp grs Smbd@rbvaélt hayout 4
arranggg%aytel toargh%(g) d)S %Sdev m‘?/n EIII[P? %q,l‘i‘g §r Il‘ii %81’1’18 %§aliﬁﬁlt%p a wa

par am
of bagd @aNbé @bﬂxs@rﬂcteﬁ@c&dlﬂu@&ﬁ% refnesetl hbelcblagﬁlgaype patteut, a;ueld as a
In situ, all_the bags be saturated nearby, and

stretcher, Flemish or English bond Atema‘uvely, a wall configuration as shown in
Figures 4, 5 and 6 may be used. These figures illustrate the use of two bags which are
substantially square/rectangular in shape, having a centre portion removed.  The bags
are stacked one on top of the other and are positioned so that the explosive device 5 is
surrounded by the bag. Saturation has caused the bags to begin swelling to form a wall
portion swrrounding the explosive. If greater blast suppression is required, more layers
can be added prior to detonating the explosive device. The arrangement shown in Figure
4 illustrates an 881b mortar shell and the arrangements shown in Figures 5 and 6 illustrate

landmines.

12
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t hen subsequently stacked to formthe protective
wall . Alternatively a first |ayer of bags nmay be placed

WO pooBogEBY on adj acent the expl osive ordnance aPdI/GBewws/000185
saturated. This process is can then be repeated for

each subsequent |ayer of bags until a suitable height
For soine expdestiess, alwalbhtarg exhiclnass of & siglp standerd| sspdpag sizgd bag

. e ce N I . i
gt BF BT SATHOOEDERLB pROLCRABIIAY HihEdOBRARE i
, _ g
approfgfieral Iy a readily available source of fluid. However
ot her fluids nmay be used in substitution, such as, any

ot her fluid which would not expl ode or burn as a

In oneatgl%l“at U%]:BEJ%% A6LONGIHE Qu@ﬂ]umﬁ)nc(f‘%r]ﬁ@lgg’g wakMetbhBied using a

y differing anounts and | ayouts o s may be used
4oz (Ot I2K)i HEH theege fiotrex positomahdernvatls b steck @ satijrated rags. hBach

v w30 5 0 SRR SR TR T S eSSBS o

was § ﬁraféﬂa&i't@ BpteXintfell! 20 Jitre5 OF wated MW iBnesYB@ Beifial &8 @kdchd at 1m
expl osi ve ordnance that failed to expl ode upon inpact,

and Smrdistamssi Fedowimnt e Wstomation mosiragmantatipngdamage| wasrobgered at

.. the structurge m onprise |l N I
cither oG iitea ot faihe ey e o edBa n it ol R and
the blgdtagkd BEMOPATOHbS Bitutated B9 fidie thabsgd Were Slgdkehledrtatimve been
~ _pattern. An exanple of a sinple wall |ayout 4 aitanged
distribaigdameiatS mafroakibe s8intondevi ce 5 is shown in Figure 3.
In sonme exanples, a wall of bags may be constructed
according to a recogni sed bricklaying type pattern,
In ancSheghrials ag LAt en high emplasiveanomarghal wasghated in the centre of

s rig sitveatol _
o surgngipagalh Cous i o eipotioid s covRes e (i auell vas detonted

using 'gg l88§g(?.§§§0$ PB4 VA% eOlsih 2(%\619%636@{15 abtoRh®r.S WaRleNEdrédns Yvere

uar e/ Tectangul ar °I n shape, having a centre portion
placed snfow diktarithe FbAgsing tee dttawdtiod, onmagmentaiporodamags wasrahserved

on B S S0 Uy EIRHBL BT U T

overall Ocf#E€Iivens&¥eld | NfighOnd OBIAtA M@ fradifditattih Swdsh QURGH/ED to be
the explosive. |If greater blast suppression is

approxigspiély edyalriothet proyeded byanwalbcersiitiag pf PO reauptigarsisaendhges.
t he expl osi ve device. The arrangenent shown in Figure

In some examples, the explosive may be located other than on a ground surface. In one

example, explosive may be located within a motor vehicle. In such an example, it might

be appropriate to build a wall around the motor vehicle and/or to cover the motor vehicle

with bags.

In some examples, it may be desirable to place one or more bags directly over the
explosive. In cases where the explosive is pressure sensitive, the bag or bags may be
placed over the explosive in an unsaturated state and then exposed to liquid to saturate the
bag. Such an arrangement could be used for clearing of minefields, where unsaturated

bags placed over the mine would be insufficient to detonate the mine. The bags could

13
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4 illustrates an 881b nortar shell and the
arrangenents shown in Figures 5 and 6 illustrate

wo 2vdisTaes. For some expl osives, a wall havi ng BCT/GB2008/000185
thickness of a single standard sandbag sized bag m ght

e sufficient. Far other, power f u %xpl 0Si ve% a
then g saiuEatedudiom @ng w@é@cw@mg ?fp?‘t%‘i‘l?l%et & hopq, to e bags or by
i c it 1
sp1ayf({gblgiwg} grtofrl}% %tgaﬁgeet Jéﬁg%egdg ggel[ftnﬁé@é;tlﬂz d'%één% t.vﬁﬂ 1n3rease eventually
reachiigaa @}thﬁ‘rg)mfﬁmpmstd desonain ther mést hHawt/ac foygthe 9ime the mine is

cetongieREe o P23 wll En ouR =i crhike Dot el e esy B e

mine. 2MRi\8StefRtollabLe Cilp}ﬁhéd"toa&ﬂﬁ Qifi-peEshive] 48d lahtilv@Bic®f mines, with
water.” Wtness screens were erected at I mand 5m

the nunberapicbags wssh| ko adinsied deqoading itorihe peesswradardingeqired to
deton?%qﬁ%gm){gaa%dqgé ggpe%ﬁedg&gﬁ's,t% g{) 6ﬂﬁ§§1a§” een. Sone of

S were agnen i'on pi eces and
t he blast and sone pieces of saturated gel fromthe

bags were observed to have been distributed up to 5m
It will r@n@%@l%.twdhe illystigiedt methods fep suparﬁsalas@a% fm&memaﬂon

iee O£ 40 BRAESTRE LRSI AR BLIGEE LR SEPHEE e
the lilosbihosd sf mijwlp.to Theershebmaga® deipmmat.ed usi ng an 8oz

(0.23Kg) PE4 charge using L2Al electric detonator.
Wtness screens were placed at 5mdi stance. Fol | ow ng

Refertilg (S BEQRAS 118 préYerrkd @ﬁ)@?crﬁffiﬁé RReSTREE biRSyARSES U&ﬁipuses a

on_any W t ness screen. bags were scattered in
jute ﬂabmglou@edsagl; gaam @Lﬂmﬂm]ﬂpellq; pe]lylner Tiner Sverdhe | sack/liner houses a

d f
plurafy TG ROEE R bR TSy R 0B 10 1 0%ha

provi ded by a wal l conS|st|ng of 80 regulatlon S|ze
sandbags. I n sone exanples, the explosive may
Referrigg 49 Eizusesh and A nbasraga ugie dhdvese seaksd togﬁh@h@ form a dam 12

acros?éﬁ!mj . lf%%p%o%ﬁiﬁié?th%é’ \J&%f hg&a&aﬁ%gMP fdhnidd. ot or

appropri ate
to bUI|d a wall around the nmot or veh| cle and/or to
cover _the notor vehicle w th bags
Referring to F }gules 1T and 12, barrage units 14 W%le stacked together to form a dam 15

across a stream 16. It is clear that the flow of the stream 16 does not breach the dam 15.

Referring to Figure 13, a bulk bag 17 comprises a sack provided with side walls, 18, 19,
20 and 21; and a base 22. Prior to use, the bulk bag of the invention will be lightweight
and may be lifted manually. However, in order that such bulk bags may be lifted once

wetted, straps 23, 24, 25 and 26 are provided at each corner of the bag 17,
Referring to Figure 14, a bulk bag 18 is provided with a sleeve 19. Once the bulk bag 18

is filled with an absorbent crystalline material and/or an absorbent fibrous material (not

shown), the sleeve 19 may be folded to act as a closure.
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In sonme exanples, it may be desirable to place one or
nore bags directly over the explosive. In cases where
W0 b@segpEBosi ve is pressure sensitive, the bag BPCT/GBg®S/000185
nay be pl aced over the explosive in an unsaturated
tate_and then exposed to liquid tg saturate the bag
Refersn& o Ahee rléngéw@nﬁa%m BOTHRYISFS AP BPIOpYISR? joNiFT belc 28 and
t I t
optiof L b A ot R B B T8 e 30E R ks’ futiy of
alternbtigslagerslofl SAPR Somdsatipfibteesd f rom a saf e di stance
using, for exanple, a hose to the bags or by spraying
l'iquid froma distance. As the bags saturate the
Altho\’i@'l g{éthnltlbn hag B@e%%’esu%é@ﬂ%ﬂﬁ%e‘féi eﬁc%qg ri'l‘xé"ﬁocﬁ/e s?@&lﬁ@ fkamples,
ficient to detonate the m ne. However, he tinme
it w11t he appreeiated hjethosaskited ihéhebarg thnt t]nfagyemlcpn cm*ebe embodied in
man ¢féj0|ently saturated to limt the blast effect from
Yt W This system coul d be applied to both
anti - personnel and anti-vehicle mnes, wth the nunber
of bags used being adjusted according to the pressure
| oading required to detonate the mne and the expected
expl osi ve power of the mne. It will be appreciated
that the illustrated nmethods for suppressing bl ast
fragnmentati on pi eces during the detonation of
explosives is relatively quick to prepare and may
reduce the likelihood of injury to a user or damage to
equi pnent. Referring to Figure 8, in a preferred
aspect of the invention the barrage unit 6 conprises a
jute fabric outer sack 7 and a hydrophilic polyner
liner 8. The sack/liner houses a plurality of
alternating |layers of SAP 9 and pulp fibre 10
Referring to Figures 9 and 10, barrage units 11 were
stacked together to forma dam 12 across a door 13. It
is apparent that a water tight barrage was forned.
Referring to Figures 11 and 12 , barrage units 14 were
stacked together to forma dam 15 across a stream 16.
It is clear that the flow of the stream 16 does not
breach the dam 15. Referring to Figure 13, a bul k bag
17 conprises a sack provided wth side walls, 18, 19,
20 and 21; and a base 22. Prior to use, the bul k bag
of the invention will be |ightweight
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and may be |ifted manual ly. However, in order that
such bul k bags may be lifted once wetted, straps 23,
wQ@200828743nd 26 are provi ded at each corner of PEEGBawWS/000185
17. Referring to Figure 14, a bulk bag 18 is provided
with a sleeve 19. Once the bulk bag 18 is filled wth
CLAIMS apsor bent crystalline material and/or an absorbent
fibrous material (not shown), the sleeve 19 may be
folded to act as a closure.Referring to Figure 15, a
1. bl karsame kmﬁ?conmriph@saqmrauqﬁmprrseqdyb@nm'nmgtmrabﬁ@‘bemtmoﬂﬁsaid
tional. I phi ol ynme
absorSiitaRle caariutle fnoAbshERge ehSfiie) Brteral BR ahrbsergentGorovs
materlagyers of SAP 29 and pulp fibre 30 Al though the
i nvention has been described with reference to the
above specific exanples, it wll be appreciated by

t %Dolg e“fa%g Iu,ln teag,aor{ﬁm Fﬁ 8?&54‘1 t\ﬁ@é E&Zﬁ%ﬁ)%ﬁt g1 rstr%gpnekfl?ateltlal isa

polynz@igpfidt&iidld a porous bag or sack containing an
absor bent core said absorbent core conprising an
absorbent crystalline material and an absorbent
fijbr r r cl.al :
S A R T (i A Th tASERAC b el e h T e
materidisyh®ipecabsattent pdlymar. A barrage unit according to
clai m 2 wherei n absorbent crystalline polyneric
material is a super absorbent polyner. 4. A ban-age
4. U'A barffe Untt R6orkiigGh i3 WHEER the ShRrMIBRIALSA 1}?1@1“?5 one or
pol yner i s one or -nore pol yacryl ate or polyacryl am de.
more BolyAcrphate eigelyasitlameteor ding to cl aim 4 wherein the one
or nore polyacrylate or polyacrylamde is a
pol yacryl ate and/or polyacrylam de salts. 6. A ban-age
5. U baRg&Onslit RgcdrBing! @i hitn WhRh&eih tHReorabt nicve POB/abfylate or

nor e aI'T<aI i metal salts, e.g. sodiumor potassium
polyageylamide is a polyacrylate and/or polyacrylamlde salts.

6. A barrage unit according to claim 5 wherein the salt is one or more alkali metal

salts, e.g. sodium or potassium salts.

7. A barrage unit according to claim 1 wherein the absorbent fibrous material is a

cellulosic material.

8. A barrage unit according to claim 7 wherein the cellulosic material is a pulp fibre.

9. A barrage unit according to claim 8 wherein the pulp fibre is a wood pulp or fibre

crop material.

10. A barrage unit according to claim 9 wherein fibre crop material such as cotton

pulp.
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7. A ban-age unit according to claim1l wherein the
absorbent fibrous material is a cellulosic material.

W@2008/08B8Y age unit according to claim7 wherei PCT/B682008/000185
cellulosic material is a pulp fibre. 9. A barrage unit
according to claim8 wherein the pulp fibre is a wood
pulp or fibre crop material. 10. A barrage unit

11. ac@mbahrra@ tltheicabmu% we:ze@mnlfwm@mcmpami&m aHbréusc Hlaterlal
tton n arrage unit according to claiml

COmRmS o ¢HRe tﬁ%@é‘rlﬁé%lgﬁ? ofrtheitotatebeerbent cotmpri ses from
40% to 80% by wei ght of the total absorbent core. 12.
A barrage unit according to claim1l wherein the

12. abéobmmge wut ec@mdnpgltseﬂalmnl adireihuthe abbordbocdie Rbmprises an

mat e and, n bsor bent fi brous
admi§ ‘%/ ?Q‘Psoqi%"t CWS%QWda@ée ae abogbeng i us naatepial
wherei n t he absor bent core conprises alternating

| ayers of absorbent crystalline material and an
13. abdobparge Lhisrangerding ¢ i ddim 14whélebart1n®gtbsmbeﬂt core comprises

rdi n erein. the ab ore
sherBAEINAG0} Rsfrdh{daliiF el o Sn8RokRgh bRyt mariet.
accord| ng to claiml wherein the bag or sack conprises
a natural material. 16. A ban-age unit according to
4. ¢l Aiharrege Wik pegording o elainy } & Whareiietbie absdrbent cpuet @mprises from 1

¢ 6ﬁﬂﬁ 17. A barrage unit according to claim1l
? vbn irlélefen ‘the bag or sack conprises a bulk bag. 18. A

barrage unit according to claim21 wherein the bag or

sag&%ﬁs rovi ded vvlthc?mI iner. 19. A barrage unit

5. 'aﬁg upi acroping s ol e mhetekethe) hagror saptp epraprises a natural

matehyplr ophilic material. 20. A barrage unit according to
claim 19 wherein the hydrophilic material is a cotton

16. A barrage unit according to claim 15 wherein the natural material is a jute fabric.
17. A barrage unit according to claim 1 wherein the bag or sack comprises a bulk bag.

18. A bairage unit according to claim 1 wherein the bag or sack is provided with a

liner.

19. A barage unit according to claim 18 wherein the liner comprises a hydrophilic

material.

20. A barrage unit according to claim 19 wherein the hydrophilic material is a cotton

material.

21. A barrage unit according to claim 1 wherein said barrage unit is substantially

rectangular and planar in shape prior to saturation.
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material. 21. A barrage unit according to claim1l
wherein said barrage unit is substantially rectangul ar
w@easpsasar in shape prior to saturation.22. APGHGBa®SE/000185
unit according to claim1l wherein said barrage unit
Is, prior to saturation, substantially planar and the
shape of said bag is selected fromthe group
22.condi bé;rragg wfit wracbrdir;gi tec lc:]aa’m, 1 anigibiar sai ddrragh mﬂigﬁs, Odrior to
yar e ctangular with t centre, portion renoved.
sat Gy Subgian Ay Bl %}lijgthﬁa%aﬂ? ofraid Beniniseleetgd drpm the group
condieses BEBYalC efrul r LAl hd
absgg; bent cor 2\1 glf’)rfaglrl ?lgfésrﬁgtﬁarg%‘g%?g]es ﬁgﬁéﬁ?rﬁlﬁn\gnh the centre
porien Eoyedand an absorbent fibrous material. 24. The

use according to claim23 wherein the barrage system
is a flood defence ban-age system 25. The use

23. ac CHiredise @f tapogd i Yo 23 smeétﬁlitdimhg anRBEIBAR c%%’eséserlrbf.irg‘a & system
I bl ast. defence barrage system 26. The use of a por oS
whegelg sgid abserkent erasqinpiisca an absosbans atystdlire matebhlasid an absorbent

fibr8&f BRERaoar rage system wherei n sai d absorbent core
conprises an absorbent crystalline material. 27. A
nmet hod of creating a barrage which conprises the use
24 of gne or nore barrage units according to claim1. 28.
‘A merhS ascering iy claimJlarhermn Wisebaraget ystepnis agwod defence
barre@Pistepes a def ence system agai nst flooding. 29. A
nmet hod according to claim27 wherein the barrage
conpri ses a defence agai nst blast and/or fragnentation

pi S...30.. A.nmethod.cregating.a blast defence barrage
25. Sl s g QU o 8eiS P At i gy mitcoma o bt cofence

barragdydiei. Ng an absorbent core wherein said absorbent
core conprises an
26.  The use of a porous bag or sack containing an absorbent core as blast defence

barrage system wherein said absorbent core comprises an absorbent crystalline material.

27. A method of creating a barrage which comprises the use of one or more barrage

units according to claim 1.

28. A method according to claim 27 wherein the barrage comprises a defence system

against flooding.

29. A method according to claim 27 wherein the barrage comprises a defence against

blast and/or fragmentation pieces.
30. A method creating a blast defence barrage which comprises the use of a porous

bag or sack containing an absorbent core wherein said absorbent core comprises an

absorbent crystalline material.
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absorbent crystalline material.31. A nethod according
to claim 29 or 30 which conprises suppressing bl ast
w@nwBo87489 agnent ati on pi eces from expl osi ve duPCTigB2008/000185
detonation, the nethod conprising positioning a
barrage unit relative to the explosive prior to
detonati on such that upon detonation, the barrage unit
31. abseddasoddccbRMsd toSaBEn 29 of Be \h{ié&ﬁ&oﬁlpﬁ@m&fi@%bs@ﬁg blast and/or
pieces. 32. A nethod according to claim3 1 wherein
fragmeatagiopapiegge Vet explopivec durieg edetenatione xtpt ogicthwds wemprising
" ' |.on, th .aht .incr e _.of saj
posicplifty ¢ Wi, SRL KA wk etk obivas' GA5R 8, FR ot vpon
detonaieq itk bgrdee valtabsorBs dt ledves@hdodihe birst fingreehatddnagieces.
units are arranged to forma wall which partially
encl oses said explosive. 34. A nethod according to any
0 el . r I :
2. P gl BBt UPER) 51 SR S GRS B0 JILES e wid
explosivplsosh et dBfing fatmetibndthaceiglidiingedse aflsaidnbBgehmitaletonates
., Sajd. barrage units are randomy laid to formsaid
said %ﬁhswe%. A nmet hod according to claim?29 wherein said
expl osi ve ordnance includes one or nore of nortal
shells, artillery shells, cluster nunitions and ot her
33, aik nighad/aqcetilimgiin ¢lpions] v@Rreimone ohowrabeamwagti wgtstase amgnged

one._Q l.ai m wherei n sai d expl osive includes one or
to forfF w8l i B e s S 7 i P e st er
bonbs, or hone-nmade expl osi ves/ bonbs. 38. A nethod of

installing a barrage which porrgri ses wetting one or
34. ok @ethadragerding tegnyese pFlagn 86 Wiesirpne ahaoLprHigAynits are
arran&d € tgﬁﬂ'a%%?lvﬁﬂ]i'cfl 50151?%%1@31‘(@!)463 32d e%lg?ﬁ/g()d accor ding
to claim erein e one or nore barrage units are
wetted prior to building a barrage wall. 40. A nethod
di t l ai m 38 wh in th b
3s. S%zgéetl 4 aqﬁg{cﬁlég?!comclaim 35?{71%1'Qn sai(ce{ b%?l%gg Emlrt? gu% ragcriorn?l%elaid to

form said wall.

36. A method according to claim 29 wherein said explosive ordnance includes one or
more of mortar shells, artillery shells, cluster munitions and other air-delivered

munitions.
37. A method according to any one of claim 36 wherein said explosive includes one
or more of sensor bombs, timer bombs, mines, cluster bombs, or home-made

explosives/bombs.

38. A method of installing a barrage which comprises wetting one or more barrage

units according to claim 1 and building said barrage units into a wall.
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35

after building a barrage wall. 4 1. A nethod according
to claim 38 wherein the barrage is a flood defence

W@ yBe8M43912. A met hod according to cl ai m 38 WhRCEGB2G0REO00185
barrage is a blast defence system 43. A nethod of

installing a bl ast defence barrage which conprises
39. ek et L OTRE G, B WO B, AEPEH PTG VRIS g wetted
prior RABUIRGSEy 4/ Bhkspel wdl® @ Wal | wherein the barrage unit

conpri ses a porous bag or sack containing an absorbent

core said absorbent core conprises an absorbent
crystalline terial.. 2 A barrage unit or a neth
4. A EBREr T T HEepSrTE B ob e Pleme TRLT H uored
after b@ildifa deGerEORAY. dr awi ngs.
41. A method according to claim 38 wherein the barrage is a flood defence system.
42. A method according to claim 38 wherein the barrage is a blast defence system.
43, A method of installing a blast defence barrage which comprises wetting one or
more barrage units and building said barrage units into a wall wherein the barrage unit
comprises a porous bag or sack containing an absorbent core said absorbent core

comprises an absorbent crystalline material.

44. A barrage unit or a method as substantially hereinbefore described with reference

to the accompany drawings.
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