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METHOD AND APPARATUS CROSS- REFE MIM IMMTED APPLI CATI ONS 5 The %fesent
application is related to the ap -pendi ng I nternational Patent
Appl i cation No. PCT/ AO0OO/ 00296 enti tA@wn¥ Proj ectil e | aunchi ng appar at us”
filed 7 ApWO0320002 and published as WO 00/ 62004 on 19 CctBEE U@ﬂ%@ﬁ"
BACKGROUND OF THE I NVENTION 10 Field of the Invention The present invention
relates to fire fighting. In particul a?, al t hough not exclusively, the
present invention relates to nethods of, and apparatus for,. fighting
fires having a relatively |arge expag_iﬁ. 15 Di scussion of the Background
Art Fires which extend over a |arge se, in either two dinensions such
as a grass fire or thepdE FIGRTING METHOD ANDIAPPARATUSr forest fire,

i ndustrial or chemical ‘fires or a multi-story building, present
particular problens in regard to delivering fire retardant or dousing
materials quickly aphBeeRSEHERLE TOREAPEOARPIGBATIONS St 20
mnimsing risks for't7re frghters and surrounding assets. Conventl onal
fire &i ghti ngTheqitesenteappiigatiarals selated 40 the applicantisi spyppndipg datermationg
expansi ve fire, at, a,per, e ' i i urni ng
operatio @t%ﬂts%pPl}?@B&}é\l?'nhgﬁ"&%§§?g?égg@%q)a?f‘o}g@ﬁé(tlﬁﬁdyéﬁs%agﬁa ?‘%ﬁange
in the djdder NpAMN20U0 @i pablished asiWd00/82004 on $9DctobenMP.t 0 use ai rborne
delivery of fire suppressants wherein suppressant material |Is dropped Into
a fire fromabove, for exanple by water bonbing by fixed or rotary w ng
aircraft. However, this i gKe ING IOF THELNWENTION que requiring speci al
purpose aircraft and skilled pilots for maxi numeffect. Furthernore, the

pr esefifice Fibldtofthelnventian or ot her by-products of industrial or 30 cheni cal
fires, together with the Wy f PNS | aitR6 ldoed by
such expl osi oﬁi",e Hﬁ%ﬁeﬂgé'é&ejﬂ%ht H&%‘é% t§| g@%@ﬁ 'oslgaPigg%taiwrﬁb%fi rlggs?‘3 not to
mention gxclusively, the present invention relates to methods of, and apparatus for, fighting

fires having a relatively large expanss.

15 Discussion of the Background Art |
Fires which extend over a large expanse, in either two dimenslons such as a

grass fire or three dimensions such as in a bush or forest fire, industrial or chemical

fires or a multi-story building, present particular problems in regard to delivering fire

retardant or dousing materials quickly and precisely over threatened areas, whilst |
20 minimising risks for fire fighters and surrounding assets.

Conventional fire fighting techniques typically involve controlling progress of
an expansive fire at a perimeter, which may involve back buming. Back burning
operations also invoive inherent risk, especially in the case of a change in the
direction of prevailing winds. | |

25 it is also known to use alrborne delivery of fire suppressants wherein
suppressant materlal Is dropped into a fire from above, for example by water
bombing by fixed or rotary wing aircraft. However, this is a relatively costly technique
requiring special purpose aircraft and skilled pilots for maximum effect.

Furthermore, the presence of foxic fumes or other by-products of industrial or

30 chemical fires, together with the possibility of explosions and debris propelled by
such explosions, may pose additional risks to those fighting fires, not to mention
other persons and fixed assets in the vicinity. Accordingly, it Is highly desirable that

such fres b fought fom a el sefodisance A
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ot her persons and fixed assets in the vicinity. Accordingly, it Is highly
desirable that such fires be fought froma relatively safe distance.
*166166* WD 03/ 004102 2 SUWMVARY OF THE | NVENTI ON PCT/ AU02/ 00854 (bj ect of
the Invention The invention alnms to provide a nmethod of fire fi%hting t hat
permts aV@APMAYR of fire to be, substantially sinultafEdAYR¥dused
with a fire retardant thereby naking 5 the fire easier to contain and
ultimately to conpletely extinguish. The invention also ains to-provide a
fire fighting apparatus having inprove performance over conventional fire

fighting units and applian 1 SG | I vention 10 Accordingly
there is provided a net hod@%@fmﬁr@vmﬁgm said nethod includes
i dent i fyOhfbcRBf thallA@éntinea to be doused with fire retardant and discharging

a mltiplicity of projectiles having the fire_retargdant contained therein.
from an or dna'ﬁl{%anﬁEWThglﬂé-’t tq @lede&igemaﬁr@ fire, fighting &',a?ggml?sa?“ PERRTS®ne

barrel agg 6¥ehﬁtg$%g?tfaelly%9ﬁéneo%s | gt wittPh fIps Pétafdrt Eseraby Alaiing

di sposed wthint operafive sealing_ 15 engagenent with the
bore Bf thefiroaasisr to contaiti and uitimately fxcorapletalyaxiraguishhr propel |i ng

respective praojectil |
wher eby said ﬂ’? Z'Wq’@?aﬁ%g?%és%dps{o&&ra;gggg\ﬂgbﬁ?@eiq g‘raagtg% Hg?@gﬁﬁ'{dﬁ@?ﬁot her
aspect t hgfermanderaver ¢edventionabfirkifightingionitsopad applianaesi udi ng a targeting

systemfor identifying a target area to be doused with fire retardant and
an 20 ordnance for discharging a nultiplicity of projectiles having the

fire retagy; ré 6Pt Ingentidier ei n from sai d ordnance wherein said ordnance
i ncl udes at [ east
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barrel, a plurality of projectiles axlally disposed within the barrel for operative sealing
15  engagement with the bore of the barrel, and discrete propeliant charges for propelling
respective projectiles sequentially through the muzzle of the barrel whereby said fire
retardant is dispersed over the target area.

In another aspect there is provided a fire fighting apparatus Including a
targeting system for identifying a target area to be doused with fire retardant and an

20 ordnance for discharging a multiplicity of projectiles having the fire retardant
contained therein from said ordnance wherein said ordnance includes at least one
barrel assembly, said at least one barrel assembly having a barrel, a plurality of
projectiles axially disposed within the barrel for operative sealing engagement with
the bore of the barrel, and discrete propellant charges for propelling respective

25 projectiles sequentially through the muzzle of the barrel whereby sald fire retardant is
dispersed over the target area.

It has beén found that by dousing “hot spots” in a fire the intensity of the fire
may be reduced. Thus conventional fire fighting techniques may be made more
offective. Advantageously infra-red targeting systems may be used in the present

30 invention to assist in identifying and targeting “hot spots” or other selected locations
within a fire. Alternatively visual identification of a target area may be utillsed.

The target area may be selected as a “hot spot® as described above.
Alternatively the target area may be selected to assist in protecting people or



may be reduced. Thus conventional fire fighting techni ques may be nade nore
effective. Advantageously infra-red targeting systens may be used in the
present 30 Invention to assist in ldentifying and targeting "hot spots” or
other selected locations wthin a fire. Aternatively visual

i dentifi ca¥POHIMIO2 target area may be utiilsed. The tar RET/AVRA%3y be

sel ected as a "hot spot" as descri bed above. Alternatively the target area
may be selected to assist in protecting people or WO 03/004102 3
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ape rou be”i1dentified. The type of
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| nvention incl wi de variety of fire retardants. Fire retardants are
gener al 1/pay de4d %“tﬁ.iead as types A. B or C and may be used on fires that burn
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a powder retardant that suitab

f Al t tively,
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projectiles to douse the fire, Such barrel assenblies are described in the
pr esﬁht be splectashio suitdhe pariculasfig-nat i onal Patent Application Nos.
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PCT/AU96/00459 and PCT/AU97/00713.
The projectile may be round, conventionally shaped or dart-like and the fins
thereof may be offset to generate a stabilising spin as the dart is propelled from a
20 barrel that may be a smooth-bored barrel. The projectile charge may be form as a
solid block to operatively space the projectiles in the barrel or the propellant charge
may be encased in metal or other rigid case which may include an embedded primer
having external contact means adabted for contacting a pre-positioned electrical
contact associated with the barrel. For example the primer could be provided with a
25  sprung contact which may be retracted to enable insertion of the cased charge into
the barrel and to spring out into a barrel aperture upon alignment with that aperture
for operative contact with its mating barrel contact. If desired the outer case may be
consumable or may chemically assist the propellant burn. Furthermore an assembly
of stacked and bonded or separate cased charges and projectiles may be provided
30 for reloading a barrel.
Each projectile may include a projectile head and extension means for at least
partly defining a propellant space. The extension means may include a spacer



25 sprung contact which nmay be retracted to enable insertion of the cased
charge Into the barrel and to spring out into a barrel aperture upon
alignnment with that aperture for operative contact with Its mating barrel
contact. If desired the outer case may be consunable or cth1caIIy
assi st thaVBO¥P¥M902nt burn. Furthermore an assembly of sﬁg%& TR bonded
or separate cased charges and projectiles may be provided 30 for rel oading
a barrel. Each projectile may include & projectile head and extensi on means
for at least partly defining a propellant space. The extension nmeans nay
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apertire Aty 113l s FeSpddivBly whereby the projectile head is urged Into
| engagement ‘with the bore of the barrel in response to relative axial compression
between the spacer means and the projectile head. In such arrangement the
projectile head and spacer assembly may be loaded into the barrel and there after an
axial disblacement is caused to ensure good sealing between the projectile head and
20 barrel. Suitably the extension means IS urged into engagement with the bore of the
barrel.

The projectile head may define a tapered aperture at its rearward end into
which is received a complementary tapered spigot disposed on the leading end of the
spacer assembly, wherein relative axial movement between the projectile head and

25 the complementary tapered spigot causes a radially expanding force to be applied to
the projectile head.

The barrel may be non-metailic and the bore of the barrel may mclude
recesses that may fully or partly accommodate the igniton means. In this
configuration the barrel houses electrical conductors which facilitate electrical

"30 communication between the control means and ignition means. This configuration
may be utilised for disposable barrel assemblies that have a limited flring life and the
ignition means and control wire or wires therefor can be Integrally manufactured with
the barrel.



which is received a conplenentary tapered spigot disposed on the |eading
end of the spacer assenbly, wherein relative axial novenent between the
projectile head and 25 the conplenentary tapered spigot causes a radially
expanding force to be. applied to the projectile head. The barrel nay be
non- met al IW@ 038#18he bore of the barrel may include rececREHAUNA854my
fully or partly acconmmpdate the ignition neans. In this configuration the
barrel houses electrical conductors which facilitate electrical 30

comuni cation between the control neans and ignition neans. This
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projectiles and propellant charges or may result from the firing of an outer projectile
and particularly the adjacent outer projectile.
The rear end of the projectile may include a skirt about an inwardly reducing
recess such as a conical recess or a part-spherical recess or the like into which the
20 propellant charge portion extends and about which rearward movement of the
projectile will result in radial expansion of the projectile skirt. This rearward
movement may occur by way of compression resulting from a rearward wedging
movement of the projectile along the leading portion of the propellant charge it may
occur as a result of metal fiow from the relatively massive leading part of the
25  projectile to its less massive skirt portion. =
| Altemnatively the projectile may be provided with a rearwardly divergent
peripheral sealing flange or collar which is deflected outwardly into sealing
engagement with the bore upon rearward movement of the projectile. Furthermore
the sealing may be effected by inserting the projectiles into a heated barrel which
30 shrinks onto respective sealing portions of the projectiles. The projectile may
comprise a relatively hard mandrel portion located by the propellant charge and
which cooperates with a deformable annular portion may be moulded about the
mandrel to form a unitary projectile which relies on metal flow between the nose of



20 propellant charge portion extends and about which r

the projectile will result in radial expansion of the S?gr2£?irgvgﬂ?p: °
This rearward novenent may occur by way of conpression resulting froma
rearward medﬁlng novenent of the projectile along the leadin ortion of
the propelWa#¥ 0% ge it may occur as a result of netal W&N%F}B%the
rel atively massive |eading part of the 25 projectile to its |less massive
skirt portion. Alternatively the projegtile may be provided with a
rearwardly divergent peripheral sealing flange or collar which is
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ignition of the |ead?ng propellant charge to arm the next propeliant charge for
actuation by the next ignition signal. Suitably all propellant charges inwardly from the
end of a loaded barrel are disarmed by the insertion of respective insulating ruses
20 disposed between normally closed electrical contacts. |

Ignition of the propellant may be achieved electrically or ignition may utilis
conventional firing pin type methods such as by using & centre-fire primer igniting the
outermost projectile and controlled consequent ignition causing sequential ignition of

_ the propellant charge of subsequent rounds. This may be achieved by controlled
25 rearward leakage of combustion gases or controlied burning of fuse columns
extending through the projectiles.

In another form the ignition is electronically controlled with respective
propellant charges being associated with primers which are triggered by distinctive
ignition signals. For example the primers in the stacked propellant charges may be

30 sequenced for increasing pulse width ignition requirements whereby electronic
controls may selectively send Ignition pulses of increasing pulse widths to ignite the
propsliant charges sequentially in a selected time order. Preferably however the

propellant charges are ignited by a set pulse width signal and burning of the leading



Ignition of the |eading propellant charge to armthe next propellant charge
for actuation by the next ignition signal. Suitably all propellant charges
inwardly fromthe end of a | oaded barrel are disarnmed by the Insertion of
respective insulating ruses 20 disposed between normally closed el ectrical
contacts. WE30H82of the propellant may be achi eved el ecP¢T/AHPYP8Y;
ignition may utilise conventional firing pin type nethods such as by using
a centre-fire primer igniting the outernost projectile and controlled
consequent ignition causing sequential ignition of the propellant charge

f b ds. Thi '

eakage BiORBABLSHIGR i 305 Bt Bty fdr WtidiiorCEy f1o B dfiidd

ext endi ngurslblrough EheI Iprgj e_cti les. | nt anot her folrlm the ignition is

| ect I ca controlled with, respecgtive el |l an [

ass0c] at eq i BHIEERY e EYCRAMbRATEE o Rrepelahh opes HydiaLAGH HB o

sianal s. afgadsy BEftbFars/isdtiriedhptheinééiion bh rispeciiveninslilating fudey disposenly be
guence or I'ncreasing pul'se wwdth Ignition requirenents er!eb?éI

oS it gn
el ect 5 onbetweaminsertomaf;respeetivei insulating fusasHisRosed B Rermaiy ng
pul se wdiths.to ignite r f ' ' ted
time ord fe_c?rﬁeipgﬁ%gﬁsy t&%ﬁi@s\?gr%mﬁoope ltg‘;e?tag gﬁggﬁsd rgécéﬁit%%ilq[%g;lﬁigp a set
pul se W ¢ahssiigsion ohadultableitriggaringt signalcndi eaghmswating fuseobeingopepte ® 00854

propel I ant char ajns the nex [ | e for actuation by the next
enitted rm%@vgfe%{m B@P?'Iq'ﬁ c&'ﬁggr?ofg’ﬁbgmahetﬁ%ﬁgl | propel |l ant charges

I nwardly fromg ﬁ@nﬁaﬂopﬁroje%tilb%@ﬂcbebm@uesimaltaneduslw it dquick Becdessiont pon of
respective I nsu ' [

t T d d 5 pet i i i
[ eSDIEL |  feaRoRsaiitE SobelGe MATLGT ASHIALONy OF Botiager o fdre BrAplet S ARCRIGE |
fuses beig@%n@%hén?s Y é\e&tﬂcéﬁ‘yﬂaﬁ rr]ﬁddygaéeémasb&tetmawl fthe baee! o it avanbessi on

of a suit I'ggering sign 2ach I nsul ating fuse being ﬁ@gn &)o a

r espect i \carfieddhrogghthe superimposed geojeetiies whichi BAY QiR @ByO e, BRGEPT &9
rojectiles can,be fired, sinul ' ' itadt.with ondl0 I n

Iroesjponse qoptipup &he 9( Cﬁbﬁ[ﬁﬁ'{ th@'@ﬁt{ ﬁé)r?ag? f,é})‘r {é P Pshgér“?é?gﬁpi%ﬁ%‘"g. ?n such

ar r angenggHgthémeTIvd projedtited malywaely thecobtrolecincit od theyt maydory aeirguiwity el

or it may be «carried through the superinposed projectiles which may clip
on tdSondhgk@m@br to continue the electrical circuit through the barrel,

or abut in el efid i@l fighfiRg aepabilitids wfethe method and apparatus of the present
invention may advantageously be applied to fighting fires in a relatively flat, two-
dimensional plane. The projectiles containing fire retardant may be detonated to
. disperse the fire retardant in a simple plane. For example, the surface of the fuel
20 source which feeds grass fires, and spilled fuel fires is generally a rather flat two
dimensional plane which Is often horizontal. These fires can be effectively engaged
by the mortar box means of distributing impact activated ‘grenades’ that release fire
retardant powder. Although grass and brush may have a vertical fuel depth of say
two metres, such a depth can generally be expected to be doused with fire rgtardant _
25 by the normal distribution effect of Impact bursting grenades. | |
It may be preferable to burst the grenades and disperse the fire retardant
above the plane of the fire. This may be done by the use of a laser device or the like
which might be attached to a truck, or which could operate separately or in a hand
held manner. The purpose of the laser signal would be to broadcast a horizontal or
30 otherwise preferred shaped signal above the fire, to be received by a the grenades
and to Initiate the timing of the release of the powder. In this way all of the grenades
would burst at a designated height above the fire, and thereby more effectively douse
the flames with fire retardant that may settle onto the source of the fire. The



another. The projectiles may carry the control circuit or they my forma
circuit with 15 the barrel. The fire fighting capabilities of the nethod
and apparatus of the present invention nmay advantageously be applied to
fighting fires in a relatively flat, two- dinensional plane. The
projecti| eWQUO402i ng fire retardant may be detonated toPCHAUPKIEY ¢ he
fire retardant in a sinple plane. For exanple, the surface of the fuel 20
source which feeds grass fires, and spglled fuel fires is generally.a
rather flat two dinensional plane which Is often horizontal. These fires
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the case ghiactifsl méy Becheat doivatsthinsthattheyriscludemeass forpurstingif PAGHR s may

remain as Inpact activated grenades. In this way, fuel structures such as
br anctfes tetal, iniliated hﬁtmﬁoig‘eﬁﬁﬁht otherwise only be 'dusted’ fromthe

top, woul d al sgheq GroltRiwlseeBhisliedprojttles may be fitted with heat sensors, infa-
red for example, such that projectiles which might otherwise fall outside the fire
perimeter, or more than a preferred distance outside the fire perimeter, would
autonomously change course to fall inside the desired perimeter.

20 The method and apparatus of the present invention may also be employed in
dousing fires that are burning in a more three dimensional volume. For example
forest fires, in which case the vertical fuel column and the resulting flame column can
be a considerable height may be attacked in accordance with the present invention.
For instance it would not be uncommon for a forest fire to be operating in a vertical

25  fuel column stretching from the floor of the forest to the top of the canopy. The height

_of this vertical fue! column makes the task of extinguishing the flames much greater
than would be the case as described with grass and brush. A far greater number of
grenades are required and an offective means of distributing the bursting of the
grenades within the fire column is desired. It Is preferred that a means of ensuring

30 that the grenades burst at various depths in the column, to provide effective coverage
of the column with fire retardant powder is provided.

Preferably the projectiles or grenades may be discharged into such fires from
an aircraft. Additionally, in the forest fire / alrcraft scenario, GPS may be used fo



the material in vertical fuel columm would be nore effectively covered. The
grenades may receive signals of when to burst froma variety of other
sources, such as radi o frequency, and any other suitable neans.

Additionally the Oj ectiles may be heat activated in that they include
neans for B&W‘I%’Q In part or in 15 total, Initiated byp?ﬂé‘]?\%@?s“of t he
fire. Finned or otherw se controlled proj ectlles may be fitted with heat
sensors, infa- red for exanple, such thg projectiles which m ght otherw se
fall outside the fire perineter, or nore than a preferred distance out'side
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aircraft hei ghtrhaneseRafonbmbes toithd) Medny am infrardd|senseng on the grenades
can reduce off-target waste, and more effectively concentrate the powder onto the
fire.
In one embodiment, the barrel assemblies may be splayed relative to each
20 other to concentrate or diffuse the fire from the mortar box dependent upon the
nature of the fire.

BRIEF DETAILS OF THE DRAWINGS
In order that this invention may be more readily understood and put into
25 practical effect, reference will now be made to the accompanying drawings which
{llustrate typical embodiments of the Invention wherein:
' FIG. 1 Is an lllustration of a fire for which the method of the present invention is
applicable;
FIG. 2 is an llustration of a fire fighting unit of a first embodiment for use in the
30 presentinvention;
FIG. 3 is an illustration of a fire fighting unit of a second embodiment for use in
the present invention;



thus be available for an operator In the aircraft to have a VDU screen

whi ch can overlay the possible inpact footprint of a firing onto an
Infra-red Image of the fire. In 10 this way, and/or where available with
visual confirmation of the situation, the operator wll be able to
commence fWPi03404492 a preferred moment, and will be able FETEYHIBS4 he
hottest seat of the flames. Further the present invention may be used to
deploy fire retardant as a fire break.1'0AIternativer, t he monitor may
permt zones within the designated area to be 15 avoided such that either
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enbodi nen in the 30 prese Lpvention, EIG _3 i i1l ustration
of o 11 r oturotinolf e fubl"Sotuein, BRREI b usBe st T2.orin e bdtaent, o€ bhe

| nvent i onpre¥éhtRvERtibhOtheHird /rétdedants 8kt carffightdd to‘burst &id 86p16¢ fiffdtardant Vi ew
of a harrel a@grﬁgi&htfor use In either of the first and second

enbodithenglsvar ghis ;bpye 4he igseundyangd, pa e grasind i a9 to aEaRE therfirasto vi ¢ h
an ai rbor%‘j&ﬁog%glzgﬁgﬁl ng unit of third enbodi ment of the invention. 5

DESCRI PTI ON D EMBODI MENTS OF THE I NVENTION FIG | shows a bush
fire 10 that iEIGe@rshows @ firefightingéniigngdbe tormiofmtiuck 20. The fire fighting unit
may also be airborne such as an aircraft or helicopter. The fire fighting unit includes
a number of pods 21 of barrel assemblies for firing projectiles 22 carrying fire
15 retardant. The fire fighting unit also has a laser guidance system 23 for directing the
projectiles 22 containing fire retardant. it will be appreciated that the pods may be
rotatably mounted on the rear of the truck in order that they may be almed by the
laser guidance system 23.
In one particular form of the invention the laser guidance system 23 may have
20 an alternate mode of operation wherein the beam 24 produced by the guidance
system is sweep at a designated height above ground. The sweep beam effectively
broadcasts a signal to the projectiles to initiate the release of the fire retardant. It will
be appreciated that other means, such as radio frequency signals, may be employed
to communicate a burst or release signal to the projectiles. Some projectiles may
25 also include heat sensors for reactive releass of retardant in non-homogeneous fire
conditions.

FIG. 3 shows a rhanually deployable pod 25 or mortar box containing a
plurality of barrel assemblies 30 of different sizes having projectiles (see FIG. 4) that
incorporate a fire retardant. The pod includes expandable walls 26 which are

30 arranged to accommodate the mutual splaying of barrel assemblies 30, and a folding
support structure 27 for orientating the barrels 30 in an inclined position. Such a pod
25 may be conveniently transported to a site near the fire and manually deployed in
the field by a fire fighting team as required.



t hroughout the fuel colum defined by the trees 12. In one enbodi nent of
the present invention the fire retardants are configured to burst and
deploy fire retardant 10 at various hei ghts above the ground and on the

ground so as_t uench the fire 10 throughout its depth. %2; ﬁ]ows a
firefight%ogﬁwﬁozintheformof a truck 20. Thefirefiﬁﬁ*’ﬁ‘] W% e
al so be airborne such as an aircraft or helicopter. The fire fighting unit

i ncl udes a nunber of pods 21 'of barrel ?psenblies for firing projectiles
22 carrying fire 15 retardant. The fire fighting unit also has a | aser
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propel | antbdrecdfdh@batrel. 2 hi gh pressure chanber 36 at the projectile tall.

Ypon I gnition, FIG. 5 illustrates a functional block diagram of a control system 40 for use with
an airborne fire fighting unit of a further embodiment of the present invention. The
control system includes a central processing unit (CPU) 41 which receives data from

20 a variety of sensors, including those typically provided on a host aircraft carrying an
array of projectile launching pods 54 similar to those described above. For example,
a radar altimeter 42 provides instantaneous height of the aircraft above terrain and a
global positioning system (GPS) receiver 43 can provide instantaneous position
information. A digital terrain map database 44 can be used together with aircraft

25 speed and heading information 48 in order to predict terrain to be traversed during
flight, and to produce a representation of a terrain map 51 on a visual display unit 45
for use by an operator. The instantaneous position of the aircraft can be represented
on the display by a suitable icon 50 generated from data provided by the GPS
receiver 43.

30 The control system 40 also Includes inputs for a targeting sub-system which
Comprlses an infrared (IR) detection array 46 in the embodiment. The IR detector 46
suitably looks forward of the aircraft to produce a fire map 562, depicting the different
intensity levels of the fire, for display as an overlay on the terrain map shown on the



conbustion products of the propellant are exhausted through ports 38 into a
| ow pressure chanber 33 to discharge the |eading projectile 35 fromthe
barrel 39. The projectiles 35 seal ably engage the bore of barrel 39 through
a tapered sleeve 31 which is retained on the projectile a_shoul der
portion 37WEH03{04410%| ceve. 10 The sl eeve 31 extends rear\/\%\’lﬂ AYON083 t he
projectile head, constituting a spacer assenbly for defining the |ow
pressure chanber 33 and abutting an adjagent projectile therebehind. The
sl eeve 31 includes a medglng surface 34 whi ¢ch engages wth a conplenentary
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| ooks forwar alrcrart to pro uce a epi cting
different front.ensity levels of the fire, for display as an overlay on the

terrai . map sho on.th 03/0 41 nit
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using a p0| nti1 ng device 53 in conjunction vm{ t.h (ﬂ Pl %y E ‘Lhe
desi gnat ed FHrthermefequthere high value assets are threatened andlor lives' are at stake, t
fire front of concern may be more precisely targeted.
It will of course be realised that the above has been given by way of illustration
20 only and that all such modifications as would be apparent to persons skilled in the art
are deemed to fall within the broad scope and ambit of this invention as is herein set
forth in the following claims



area 47 can be utilised by the CPU, together wth instantaneous and

predi cted height 5 and position of the aircraft, to calculate the
anticipated tine of flight of projectiles and produce suitable aimng and
projectile firing signals for the pod 54 and, if required rogram
det onat i oW@&B/MM% or sel ected projectiles. The density ofC B‘Fg’@?ﬁ“l es can
suitably be automatically determ ned on the basis of fire intensity
revealed by the IR detector, array 46, gfid the detonation delays in
relation to a designated height for 10 dispersal of the fire retardant
fromcontainments in the projectiles. alternative arrangenent, the
aimng and firing of projectiles fromthe pod and progranmm ng of
detonati on del ays can be conducted in relation to desired fire intensity.

Thi s arrangenent.c e used to target. the-ho S_J [l Jire.
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targeti ng af arl]rdﬂﬁ in@;@ﬁirfgf;i n ?. fire, Ft heLeby preventi nghpr at : east
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t hr eat énega)andagargetin%y%tem for identifying @ Iﬁ%’gehfﬁé\yg i@rﬂo%%d’gﬂ'b@rerf efﬁi‘éarﬂ)te
nore preci ﬁgly targeted. It will of course be realised that the above has
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6 be Movsualiyicisponed avitih ashad os aeraiye Halirt shiaaemat Hto dnd Bffbr 2
mul £ pl i iy Bredr SnBCHistfte NHshatrk Nendriee fof qirapeliny reepbetivee prajbetlies 1.
wherei n said ordnance 1 ncludes at | east One barre assenply, . sajd at |east

one bar r elsequentiaby hrough the mugaercithe hampel.whereby s#id firefetardant.ls dispetsed | v

di sposed w,ihy el for operative sealing engagenent with the bore
of the b%%ﬂh?té\%tg?és%rete propel | ant charges for propelling respective

projectiles sequentially through the nmuzzle of the barrel, whereby said

fire 1 t ar2fjant Tl'ng fﬁé ﬁBﬁtinsgeéjpparatus of claim 1 wherein the ordnance includes a plurality
of barrel assemblies, whereby sald multiplicity of projectiles may be discharged
simultaneously from respective barrels.

3. The fire fighting apparatus of either claim 1 or claim 2 wherein each prpjectile
20 includes bursting means for opening a containment holding said fire retardant.

4, The fire fighting apparatus of claim 3 wherein sald bursting means is activated
upon impact, whereby the retardant may be dispersed from ground level.

25 5. The fire fighting appakatus of claim 3 wherein sald bursting means is activated
upon receipt of a signal broadcast to the projectiles, whereby the retardant may be
dispersed at a designated height above ground level.

6. The fire fighting apparatus of any one of claims 3 to 5 wherein the bursting
30 means comprises a mechanical assembly to disperse the fire retardant.

7. The fire fighting apparatus of any one of claims 3 to 5 wherein the bursting
means comprises a small explosive charge.



over the target area. 15 2. The fire fighting apparatus of claim1l wherein
the ordnance includes a plurality of barrel assenblies, whereby said
multiplicity of projectiles may be di scharged sinultaneously from
respective barrels. 3. The fire fighting apparatus of either.claim/l or
claim2 w¥EP&MM4MIh projectile 20 includes bursting nedﬁgw?@Pﬂﬁﬁﬁning a
contai nnent holding said fire retardant. 4. The fire fighting apparatus of
claim3 wherein said bursting neans is g4tivated upon inpact, whereby the
retardant may be dispersed fromground level. 25 5. The fire fighting
apparatus of claim3 wherein said bursting neans is activated upon receipt
of a signal broadcast to the projectiles, whereby the retardant nay be

di spersed8at aTHedirgfighting appatatusabbary gnewidldimed to 6 whereinithedrpadgast ng

t f f claing 3t | ' 30 :
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fighting apparatus of any one of clains 3 to 5 wherein the bursting neans
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fire fightrrng apparatu ne o lains 5 to wherei n the broadcast
signal for activating the bursting nmeans conprises an optical signal. 10.

bursting ' HeandTeJraEhihy BoBaret of By Sne srbisfing’s 16 S WHERIF SRIPRursting
fighting amgamsds afleast parfiathnbeatfactivateds 5 to 10 wherein said barrel

assenzéi es are loaded with projectiles having bursting neans that are
activated at different predeterm ned delays after receipt of said

br oadcast 14i gnFhe fike-fighing Eppafdtue ofr!a@Etdrmoﬁma&hetaJm o0 wherbim Saidttarel n

said barrel assenblies are |oaded wt roj.ectjles havi burstjn ns
that are asserblesiard lofdedavith projesties @&Hﬂr@ﬂsw H}@"ﬁf"ggt amf §EW9? rom

r espect | Vaydiaigiradet idystler 9diptoraRRAb¥etsadtlsigtidiner claim 1 or
claim?2 !arelrﬁlteﬂt Egeéftglnn-agﬁgﬂel yfoff:cr)grr%iﬁslg% at | east onegﬁpod containing a
plurality of barrel assenblies. 14. The fire fighting apparatus of claim 13

wherejg sghd afpL et aiifgP8fpdritus of claim 3 wherein said barrel assemblies are
loaded with projectiles having bursting means that are activated at different

predetermined delays after discharge from respective barrels.

13.  The fire fighting apparatus of either claim 1 or claim 2 wherein the ordnance
20 comprises at Ieast one pod containing a plurality of barrel assemblies. |

14. The fire fighting apparatus of claim 13 wherein said at least one pod is
responsive to the targeting system.

25 15. The fire fighting apparatus of either claim 13 or clalm 14 wherein the plurality
of barrel assemblies are able to be splayed relative to one another so that projectiles
may be discharged in a concentrated or diffuse manner. |

16. A method of fighting a fire having a relatively large area, said method including
30 the steps of:

(a) providing an ordnance having at least one barrel assembly, said at least one

barrel assembly having a barrel, a plurality of projectiles containing a fire retardant

axially disposed within the barrel for operative sealing engagement with the bore of



responsive to the targeting system 25 15. The fire fighting apparatus of
either claim13 or claim 14 wherein the plurality of barrel assenblies are
abl e to be splayed relative to one another so that projectiles nmay be

di scharged in a concentrated or diffuse manner. 16. A nethod of fighting a
fire havi NYOA3/P4IGX i vely | arge area, said method | ncl udi nBCT/ABOY0®Sst eps
of . (a) providing an ordnance having at | east one barrel assenbly, said at

| east one barrel assenbly having a bar SI, a plurality of projectiles
containing'a fire retardant axially disposed within the barrel for
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proj ecti | ggq umngrwo% ighythé Riuzeietofithe barrek| e of the barrel ; (b) identifying
a target area to doused with fire, ret d]n{] é |scharg|nga :
nul tipliciey oidertifyipg éjté'@.eF aeea tghe doy ewﬁ'l e I'qul'g 'ﬁ dcontained 5
therein fp reat B%?%@ﬁ@% mi ?ﬁ nySlﬁbe ]r?'bﬁleéﬁaﬁll@alh*e fire l@taﬂé@fﬁmﬂ\taﬂn@d t he

target'’ ting net of claim 16 wherein B

or dnanbe tnareimifrermatie ordreincg wherebyselst fiees bansiant s disgersed, Qyen ¢ ﬁga%p of
di schargi %9 said multiplicity of 10 projectiles occurs sinultaneously from
respectiv Prrels. 18. The fire fi ghting nmethod of either claim 16 or
claim 17 wherein the discharging step further Includes the step of

Cher o hdirai ng hegite TniRg Batiotian Blath 8 whemitthe SRRARER bIRR.F pRARRY
claim18 wrepgird) %%s&nbnésstaﬂag wWIRASIR tife astépvaﬁ lischaryimg lsaidicmultlpfmtyelmf t he

fire retardant may di spersed from groun vel ., 20. The fire fighting
net hodOof nfojaciﬂﬁisicﬁh@rsémﬁﬁ%meHSWJFQﬂ‘|rﬂ§°91%'¥ﬁ§afr§'sact|vat ed 20 upon
recei pt of a signal broadcast to the projectiles, whereby the fire
retardant may be dispersed at a designated hei ght above ground | evel. 21.

The fire flisght iThe firetflghtingmethad ofeither ctaiey 16 ongain 17vhareindha disshargiag of
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retardant gpeingea bstaineést thérel hallingdald fireabtardantht s above ground |evel .
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19. The fire fighting method of claim 18 wherein sald bursting means is activated
upon impact, whereby the fire retardant may be dispersed from ground level.

20. The fire fighting method of claim 18 wherein §aid bursting means is activated
20 upon recelpt of a signal broadcast to the projectiles, whereby the fire retardant may
be dispersed at a designated height above ground level.

21.  The fire fighting method of any one of claims 18 to 20 wherein the step of
discharging projectiles Includes the further step of activating said bursting means at
25 different predetermined delays, whereby the fire retardant may be dispersed at a
plurality of heights above ground level.
22. A method of fighting a fire having a relatively large volume, said method
including the steps of:
30 (a) providing an ordnance having a plurality of barrel assemblies, said barrel
assemblies each having a barrel, a plurality of projectiles containing a fire retardant
axially disposed within the barrel for operative sealing engagement with the bore of



22. A nmethod of fighting a fire having a relatively |large volune, said
nmet hod including the steps of 30 (a) providing an ordnance having a
plurality of barrel assenblies, said barrel assenblies each having a
barrel, a plurality of projectiles containing a fire retardant axi al

di sposed WWMO304182 barrel for operative seal i ng engageneRETMUPMIBHe bore
of WO 03/004102 16 PCT/ AU02/ 00854 the barrel, and discrete propellant
charges for propelling respective projeqgiles sequentially through the
nmuzzle of the barrel; (b) identifying a target volune to be doused with

fire retardant: and ). di schar gi l.PEICl t | |
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said fi reg&hgﬁﬁggth}@@mg%m ofthewalrel;he target volune. 23. The fire
fighting nmethod of claim22 wherein th disgﬁ p&qugﬁéﬁﬁ,f@ither i ncl udes .
the step db) actdentifying ataraatvalymatote dousedy ﬂ'b 8, ‘8% opening a 10
contai nmenty t hej&l | ' j ikeHavindthe Tiire rbtardariti entained
met hod of QQ ai %%&ﬁgbg ﬁﬂg@“gﬂ’bﬁrgﬁ él?eyegﬁs i sribggt I vat eg‘ u&&g recei pt
of a sibgnahetalrfrdouti®e ordnanes pherebysald:fire retardant,is digpersad:throuchy thedargely
be di sperrsyglﬁ”@ a designated hei ght above ground level. 15 25. The fire

fighting " of either claim23 or claim?24 wherein the step of

di scharging projectiles includes the further step of activating said

bursting ans _at _dif .ent edetermn , € afbal

r et ar dant %y Bﬁ‘edif'%é{ggéﬁgaﬂ'gﬁi'o p?fﬁf’@m%k gﬁeﬁéﬁgwyg&% ovrg’"gr S%Pdﬁ“rtgx%l .

20 Includes the step of activating bursting means In each projectile for opening a
10 contalnment therein holding said fire retardant.

24. The fire fighting method of claim 23 wherein said bursting means Is activated
upon receipt of a signal broadcast to the projectiles, whereby the fire retardant may
be dispersed at a designated height above ground level.

15 |
25. The fire fighting method of either claim 23 or claim 24 wherein the step of
discharging projectiles includes the further step of activating sald bursting means at
different predetermined delays, whereby the fire retardant may be dispersed at a
plurality of heights above grounq level.

20



