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extinguishing agent(s). It is particularly suited to
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levels (i.e. levels up to which personnel can continue

t gnididaryyereund epmbat witicles) of overpressure, acid gas,

oxygen and concentration of fire extinguishing agent

within the crew bay. Further, a typical specification
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roll and tenperature. For exanple, the United States
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| ReHOINCI CUIPRLANEL R PRIRAL §R%tR than second degree burns; and the
realisation of safe levels (i.e. levels up to which personnel can continue to carry
out their duties) of overpressure, acid gas, oxygen and concentration of fire

extinguishing agent within the crew bay.

Further, a typical specification for a military ground combat vehicle requires
the system for discharging a fire extinguishing agent to operate successfully at
extreme conditions of tilt, roll and temperature. For example, the United States
military quote the extremes as equivalent to 31° (60%) fore and aft tilt and
+16.7%° (+30%) sideways roll. The system must also fully operate at
temperatures from -32° to +60°C (and be storeable at temperatures from -52°

to 72°C).

A known apparatus for fire extinguishing in such circumstances comprises a
generally cylindrical canister which contains a fire extinguishing agent which is
pressurised by a gas such as nitrogen. Because the fire extinguishant agent

must be applied rapidly, it has been considered essential in the prior art for the



generally cylindrical canister which contains a fire
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be applied rapidly, it has been considered essenti al
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often required for the outlet nozzle for the extinguishing agent to be located as
high as possible - typically almost at roof or ceiling height. This requires a
hose or conduit to extend upwards from the outlet at the base of the cylinder so
that the nozzle at the end of this hose or conduit is provided at the required

height.
Such a prior art arrangement is described in more detail below.
SUMMARY OF THE INVENTION

According to a first aspect of the invention there is provided fire extinguishing
or suppressing apparatus comprising a vessel containing a fire extinguishing
agent and a fluid, stored under pressure, and means for selectively discharging

the fire extinguishing agent by opening an outlet in the vessel, the arrangement
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exti ngui shing or suppressing apparatus conprising a
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vessel which is a primary nechani smfor discharging
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invention also relates to use of a fire extinguishing
agget immekpanéé to dhesipeney efitieoufleessure in a vessel

having a selectively openable outlet for formng a

t wo- phase m xture in response to opening of the

outl et, whereby the fire extinguishant,. s discha :
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fire extinguishing agent from a vessel having a
selvephayehyixopenablrespoukt &b apshicprdfatli ogtlehewhemeby the fire
ext i ngui shing agent stored under

extinguishant is discharged from the vessel.

According to a fourth aspect of the invention there is provided a method of
discharging a fire extinguishing agent from a vessel having a selectively
openable outlet and containing the fire extinguishing agent stored under
pressure with a fluid, the method including opening a valve to cause the rapid
dissolution of the fluid from the fire extinguishant such that a two-phase
mixture is formed within the vessel which causes the discharge of the fire

extinguishing agent from the vessel through the outlet.

According to a fifth aspect of the invention there is provided a method of
providing a fire extinguishing or suppressing apparatus, the method including
providing a fire extinguishing agent and a fluid under pressure in a container
such that a portion of the fluid dissolves into the fire extinguishing agent, the

portion being sufficient to create a two-phase mixture by dissolution of the



pressure with a fluid, the nmethod including opening a
val ve to cause the rapid dissolution of the fluid from
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is formed within the vessel which causes the discharge
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fire extinguishing or sufppressn ng apparatus, the
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and a fluid under pressure in a container such that a
portion of the fluid dissolves into the fire

ext | i shin n rtion..oei sufficient to
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expel Withg tthe dxtinguskinigngnisappretsihg afevidee wieds @lischarges a fire
through an outlet thereof. According to a sixth aspect
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bawesedr or menbrane which, in use, is ruptured or
broken as the fire extinguishing agent is discharged
fromthe device such that the powder is discharged

et B P ON R e MR Schar ge of a fire

extingui shing agent will now be descri bed by way of
exanple only and with reference to the acconpanyi ng
drawmetiys] of andvappdratus for the discharge of a fire extinguishing agent will

now be described by way of example only and with reference to the

accompanying drawings, in which:

Figure 1 is a perspective view of prior art apparatus for the discharge of an fire

extinguishing agent;

Figure 1A is a simplified cross-section of the apparatus of Figure 1;

Figure 2 is a front elevational view representation of a first embodiment of
apparatus for the rapid discharge of a fire extinguishing agent in accordance
with the present invention;

Figure 3 is an end-on view of the apparatus of Fig 2;

Figure 4 is a cross section along the line A-A of Figure 3;



Figure 1 is a perspective view of prior art apparatus
for the discharge of an fire extinguishing agent;
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apparatus of Figure 1; Figure 2 is a front elevational
Vi ew representation of a first enbodi nent of apparatus
for the rapid discharge of a fire extinguishing agent

| Figre Oridangessdecton ARngr the dine B-B/efFigars 2 gure 3 is
an end-on view of the apparatus of Fig 2; Fi gure 4 is

a Cross sectlon along the line A-A of Figure 3;Figure
5Lsa%ross tlogwakn the line B-B of Figure 2;
FFLEIES 64a igpft3 BKo-ehase mwﬁme,é Pressurised
mcg)gl Br |n a pressurised container; Figure 7 is a
representation of a second enbodi rrent of apparatus for
the rapid discharge of a fire extinguishing agent in
accordance with the present invention; and Figure 8 is
aFiguus §- sectdpoesehtavioavefsi sedoad etmbd%hgmnmﬂappuiaﬁth fge rapid
different arrangenents for discharging a powder
sdﬁﬁh@%aﬁf a| fire rextingaighings  agenk elelReeasdercearwith the present
generﬁl |y designated with the sane reference nuneral .

CRI PTI ON OF EMBODI MENTS OF THE | NVENTI ON A
known apparatus for the discharge of a fire
exti ngui shing agent is shown in Figure 1 and IA This

aphairetdiss 4 GOfPsdcEoRalayNelrdlAry tC ¥ gg@@l 4 ﬁﬁdl sBb®Shg different
cani ster 3 and a rel easi ng nechani sm such as a

vaitrgegessgaiiorydischangingdi prgvdfzflsuppﬁ@saﬂhe rel easi ng
mechani sm5 nay be opened by a sol enoid actuator, a
metron actuator or any other suitable form of

afif Rt c?rawmgsD 'h?(g e eenrlgﬁtg %96 rgjgﬁc’esr’ally designated with the same reference

numeral.
DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

A known apparatus for the discharge of a fire extinguishing agent is shown in
Figure 1 and 1A. This apparatus 1 comprises a generally cylindrical steel
canister 3 and a releasing mechanism 5, such as a valve assembly - including
valve 30. The releasing mechanism 5 may be opened by a solenoid actuator, a
metron actuator or any other suitable form of actuator. A predetermined mass
of fire extinguishing agent 4 is added to the canister 3 which is then super-

pressurised with nitrogen 6 to around 50 to 60 bar(g).

When the releasing mechanism 5 is opened the fire extinguishing agent 4
typically discharges from the canister 3 in a fraction of a second. The canister 3
is usually fitted {/ertically (that is with its longitudinal axis extending
vertically), or as close to vertical as possible, within the crew bay of a military

ground combat vehicle. In order for the fire extinguishing agent to be



of fire extinguishing agent 4 is added to the canister
3 which is then superpressurised with nitrogen 6 to
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i s opened the fire extinguishing agent 4 typically
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second. The canister 3 is usually fitted vertically
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vertically), or_as close to vertical as possible,
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extended to the ceiling of the crew bay, where the

wal I's nmeet the roof. This is achieved in the apparatus

1 A bHEefurdiscusbyd ebowes thé vgrtidad onientzition7of thet dwister 3 has been
rel easj ng, mechani sm5 via an appropriate |ength of _
h&9Bsigergst mssantiahs iy rthet pyiowi & ubeemsaptue, aows the releasing

CSPB ST ARG B R ST vt i
. . . o o .
crhareyd bl a8 10,CEANIEIAR B LIRGRHY Ry b el

eignglensiantwith| the snigiogbhes gﬂéﬁuﬁﬁinfghmec 8pdcet @hove. Such an
(due to its relatively high density), with the _
niatasgement pee dhanghs epggntinkfarphe eapidaliechagee bf arhigh proportion

t was thought essentjal for the rapid .
i E AR GERBHS A gh " GGETaM Brate HucRsies FigehShemechanism S
I en st | easi ng_neghani.sm 5
S SR Mo LS B P S0 e
f eheRghhke emviepgl@hg e host 9 Br@wahof IR YaH¥ey. M QY tﬁdﬁ%h’[ that
hose g and out of the nozzle 7. It was thought that I
t hbtheasrnstter waa sohotountrdnivbdtantibBy antticallyywitkint theatréw bay (or

within the crew bay (or other chanber) any significant
i REheTneRamheryfany hazeEanb agclenbinn el Wesulceew day chamber would

Lankficant .guantiti of extinguishant 4 not bein
:')12%@:1{ gfj%b%}uﬁﬁaéﬂ quan%%es of extmg%lshan ¥ 0ot Igemg expe(‘hed by the
expansion of the nitrogen because some extinguishant would not lie in the path

between the nitrogen and the valve.

While achieving the desired distribution pattern for the fire extinguishing agent
within the crew bay of the vehicle, adding a hose 9 to the apparatus 1 has been
shown to be detrimental to the delivery rate of the fire extinguishing agent and
therefore detrimental to suppression performance. The extra volume created
between the cylinder 3 and the nozzle 7 causes an increase in the time taken for
the fire extinguishing agent to initially arrive at the nozzle 7 and a lower nozzle
pressure, which reduces the delivery rate of fire extinguishing agent relative to

a nozzle assembly 7 fixed directly onto the releasing mechanism 5.
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pattern for the fire extinguishing agent within the
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therefore detrinental to suppression perfornmance.
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nozzl e 7. causes an increase _in the tine taken for the
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nozzle 7 and a | ower nozzle pressure, which reduces

the delivery rate of fire extinguishing agent relative

U Gy e % e %Eﬁﬁg@rsnﬂigg@geﬁ? q igis%xg«g%ﬁrélsés{g{ %dtwnitrogen 6 within

rel easi ng nmechan prte’t vant’ages,

s wiedcaibter, @plopdftiGinEL R Hifrobay 6 HeeNRahs) HeSheWxiihguishant.
because it was considered esSential for the canister

t Vhen ¢hé entvedisvepdrated! loydepidy fthe firbextinghishaof agdm, the rapid
canister 3 o be ] ocated at.  or near the | owest point,
WEKBHISION wier &ast Khissebvesk uvithiag thst firfguirdmgrtshing agent causes

I . .the fire extinquishin ent, 4 is. .
< B0 s NERL B boniery SR aSnh RS Tnetninture of tiquid
! . 0 \ it .,
DoRRRETRgahc (Rud i 8eD {rdsoheie 0rhe Mlueh mcn
t betwo rphasx tthixguieshagt hagebéen thenedain dhexptsish@ntids was not

gas dissolved within the fire extinguishing agent
t ttar eentehute (@ tthe rexphlsianef sherextinguethiig ragent and was
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expul sion of the extinguishing agent and was thought,
if anything, to be a di sadvantageous but unavoi dabl e
c Ths ggerent envehitats drivegbsdiged thad tlextieagon shitng tvagghbsd mixture

S%P fiauﬁ{ aensdS g&' OSCeC(lle‘SC 321'(]3'/' glllligk ?/'When the releasing mechanism is opened,
and the two-phase mixture will rapidly fill the interior volume of the canister.
In the embodiments to be described, the two-phase mixture is used as a
principal or primary mechanism to discharge the extinguishing agent. When it
is realised that the extinguishing agent can be expelled due to the rapid
formation of the two-phase mixture, there is considerably more flexibility in
the configuration and orientation of the extinguishing apparatus. The present
inventors have determined that it is in fact not necessary to have the outlet of
the canister at the base with a substantial depth of extinguishant above. The
rapid formation of the two-phase mixture which fills the canister can be used,
in accordance with the invention, to expel the extinguishing agent wherever the

outlet is positioned in the canister.
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the two-phase mxture will rapidly fill the interior

Vv can : :
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formati on of the two-phase m xture, there is '
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ase W a substanti extingurs
aﬁm@renﬁﬁﬂy IdaBt dof prataldeotdboofar then tHO cRRiBRE I8, Xk Broducing a
ich fills the canister can be used, in accordance
wiaw progle appardtio ] ).t Higrpdl istanecrakon vipw sifithe appamtus of Fig.
wherever the outlet is pqsitioned in the, )
canfFEEUE dnjspnrrasesesiéann phdigwpidainsdhaliye HrAoff Figare 3, and

CHLRE AR SGRREISE P S SR i
SUEH BPRABRL UR _Hor@OMRILI! fily® e EAN Sbffarkdn 17 is in

ormng an interior volune in conmmunication w

r apmedunicpn kathr elecdasterior medinani Binot 7thesemtistes 18. The fluid
val ve assenbly 17. (The rel easing mechanism17

p EenBrEgd ] getzv}/@és thetrelspping udechapism dr/ #ndrihe materior volume

canister .13, .th odycing a lo rofi. appar at )
TERYhS i ongonel nBlegrE bRl an’ iRl BARREE, o releasing

e yisT PR Ep A B SHORT] BB Plo DLOHEE wAuh S of an

CiRsderBeGliion safe Fhalre Raghenatibhcof tHerdeRi®d dddhBm 17.
2. Figures 4 and 5 show in nore detail how the
r #heasiaagingeckamssm 177 iastiatorc ormyuedopitiscon swletmoitihactuator, an
interior volune 15 of the canister 13. The fluid.

electric protractor actuator, a metron actuator or any other suitable form of

actuator.

The apparatus will, in use, be mounted in a chamber - such as (but not limited

to) the crew bay of a vehicle - where explosion suppression is required.

Typically, the chamber or crew bay will lie or be supported on a generally flat
horizontal surface. The walls of the chamber or crew bay will therefore be
generally vertical and the roof or ceiling will be generally horizontal, parallel to

the floor.

In Figure 2, the releasing mechanism 17 is located at the mid-point of the
canister 13 and the releasing mechanism 17 is oriented at 45° to both the

horizontal and the vertical, but other arrangements could alternatively be used.



conmuni cati on between the rel easi ng nechani sm 17 and
the interior volune nmay be via optional holes 19 or by
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actuator (not shown) is designed to operate within 5
o' P gPpRCEteacile oPnaRLR 17 ¥GUIA e 10ARER! Bht g of the

1 Tcomidtenl D adBhovaPIPFigsee 9), %2 |tBH0artlsRE 1 ¥bAIG cdfiprise a plurality
el ectric protractor actuator, a netron actuator or any

ot dferelsnagirtgatnlechdmsms 7 aongids dengtiles sqopar at Bigune B)., In use the
in use, be mounted in a chanber - such as (but not . o
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SRS vyl B RO el By ek wall wi

vehe irelehsiapenddhanisani 7 efiestetlat #g° W bdthake @iﬁﬁ% IndYthe wall.

hori zontal, parallel to the floor. In Figure 2, the

rel easi ng nechanism 17 is |located at the m d-point of
cani.ster 13 and the. mechani sm 17 is

orAUFHRBH Ve 48P BBt it P SRR ECC RS located at one end

% i -yt d d_al ternati v

Lo Fonis 18 B0 PR A PRRIED SR BB i po that the
b&eie@@i@%ﬂle@hmﬁﬁ% ends AbchtBe KHabent @6 thd deBtnSREWRe &ew bay.
Fi gure , or the canister 13 tould conprise a

plWithl ¢ither dforizehtd sir ngrived fatensation] Theahpprgatut ShbemginhFigure 7
(as shown in Figure 8). In use the canister 13 of
Ficguldbo apgueer pe thab ie edeasing mephanism 1(7tinpositiongi i the upper
its_ lon ift udi nal, axi s extendi ng horizontally),

adﬁog%f‘gﬁi% e %% RE | i ng of the chanmber or crew bay,

and preferentially positioned where the ceiling neets
the wall with the rel easing nechanism 17 oriented at

4B dverd)aifitht hepaailsi Ngcand td@owaded. withihehoatdw &lay, Generally,
apparatus 11 wth the rel easing nmechanism 17 | ocated
atthemandhed and position of the apparatus 11 is selected to provide a rapid and

even distribution of fire extinguishant when required.

The apparatus 11 is designed to be compatible with existing detection systems
(such as an Automatic Fire Extinguishfng System, AFES) for actuating the
releasing mechanisms 17 to allow the rapid discharge of the fire extinguishing
agent subsequent to an incident such as an explosion. Such detection systems
may, for example, detect infra-red radiation, and may be able to detect an
explosion within 2ms of it occurring. The detection system signals the actuator
to operate the releasing mechanism. The detection system may comprise a
single IR-sensor, a dual IR sensor (e.g. a Dual Spectrum (RTM) Sensor), a UV

sensor, or UV and IR sensors.

The outlet diameter of the releasing mechanism 17 may advantageously be

smaller than the outlet diameter of known apparatus. This reduction in outlet



of the canister 13 (as shown in Figure 7) could be
mounted vertically so that the rel easi ng nmechani sm 17
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Table 1

Table 1 shows that, when a greater number of smaller canisters 13 are used
within the vehicle, the combined outlet area can be approximately double that
of known apparatus. This allows the fire extinguishing agent to be discharged
more rapidly to the interior of the crew bay. Additionally, as more canisters 13
are used, the fire extinguishing agent can be advantageously delivered from
more locations within the crew bay to provide a more effective distribution of
the fire extinguishing agent. Also, typically the distance from the nearest

nozzle to the fire is reduced.

10
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high in the vehicle where it needs to be. A significant system weight saving
occurs here as the apparatus 11 does not require hoses and related mounting

brackets as shown in Figure 1 and Figure 1A.

To prepare the apparatus 11 for operation, the interior volume 15 of the canister
13 is filled with a predetermined mass of gaseous fire extinguishing agent,
which is then super-pressurised with a gas. The gas used is preferentially
nitrogen, but any other suitable fluid could be used. The fire extinguishing
agent is preferentially pressurised to a pressure within the range of 50 bar(g) to
60 bar(g). Known fire extinguishing agents, for example a hydrofluorocarbon
such as HFC 227ea (e.g. FM200 (RTM)) manufactured by Great Lakes
Chemical or HFC236fa (e.g. FE36 (RTM)) manufactured by DuPont, or a
perfluoroketone such as Novec (RTM) 1230 manufactured by 3M may be used,
but the apparatus is suitable for use with any fire extinguishing agent which
allows substantial volumes of the gas to dissolve into it (i.e. any fire

extinguishing agent possessing a small value for the Henry’s law constant).
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and this term is used by the fire industry to define these types of agents, it may

not be quite accurate. A gaseous agent implies that all the agent mixes within a
chamber as a gas. There are some extinguishing agents such as PFC 614 (a
perflurocarbon) that would exit a pipe type extinguisher, because plenty of
15  nitrogen dissolves into the liquid phase, but may remain as a liquid within the
vehicle crew bay as the boiling point is 56 °C. Testing has shown that
streaming agents such as this can still be considered for crew bay applications,
but careful consideration is required for nozzle location and extinguishing’
concentration hold times within a vehicle. An alternative to gaseous

20 . extinguishing agents could therefore be extinguishing fluids.
As an alternative to (or in addition to) nitrogen, the pressurising gas may

comprise any other inert gases, such as Argon or Argonite (RTM), and may

also include air. The apparatus-11 could be used to reduce the oxygen levels

12
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of suppressing the adverse effects experienced by the
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increase in the turbulence level within the canister 13, and leads to the creation
of a two phase mixture of liquid and gas which fills the interior volume 15 of
the canister 13. While in the two-phase state, virtually all the fire extinguishing
agent is discharged from the interior volume 15 of the canister 13, through the

releasing mechanism 17 and into the crew bay of the vehicle.

Figures 6A to 6D show this phenomenon. Figure 6A shows a transparent
pamasol assembly filled with 60 millilitres of FM200 and pressurised to
10bar(g) with nitrogen. The figures show what happens when the container is
rapidly discharged via a manual quarter inch (6.4 millimetre) ball valve (which
is the release mechanism in this example). Figure 6A shows the assembly prior
to discharge (time = 0 seconds). Figure 6B shows the early stages of discharge
between 0 and 0.1 seconds. Figure 6C shows the assembly during discharge
between 0.1 and 2 seconds. Fluid can be seen being emitted from the ball

13
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the container.

Because, in the embodiments, the primary or principal mechanism for
discharging the extinguishant is that of rapid nitrogen dissolution, the apparatus
11 should be arranged such that the vessel is emptied of most or substantially
all of the extinguishant before nitrogen dissolution ends or is reduced to an

insignificant amount.

Tests were conducted on prototypical apparatus mounted horizontally, at 32°
tilt and 17° roll, and mounted vertically. The apparatus was pressurised to 60
bar. These tests showed the amount of fire extinguishing agent remaining after
discharge to be 0.06%, 0.6% and 2.2% of the initial fill mass respectively.
Substantial discharge will occur irrespective of the location of the releasing

mechanism 17 along the length of the canister 13.
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we@0060084Be outl et orifice of the ball val ve. TPET/GB2005/002398

10

15

di ssolution of nitrogen fromthe extingui shing agent

[ ' i [ vi 0] .

¢ BABLRIAE R, st b R SMANEHRY ' ) itk gt Bl o

eyigntudad liy a Itn_ﬂ%@p Ngrcﬁmwe_@ﬁaé )épﬁﬁd:&gwhﬁ? Blstol B shi@§carried

that the liquid 00 extingui shant can di scharge

vent i aalknowipveppdsatthr(cogiprigingalal svlehoel lactster), and Hests on

top of the assenbly when the nitrogen dissolved within

t REOIPIYRIGal iepparefus] IRapsicevrdanesy Wifhodke opresentinygntion were

Prioor to the present jnvention, the assunption b

¢ RSeaL R EofipiRie tre T 1Lhe oSt RieB Hudneered (to
; 0 i J: 1 qui ' ' d

o8t lafioboth ARABEGE LARKKLAY SIS DA b AHECHBS o tr

WoaniStetL aljub@dn@6 tsifitilRe 9 glouhd GRAlCIPHRRENTOR: ektréhes of tilt

liquid extinguishant within the container. Because, in

t hied eolbpthi twehthe, parfrenpniceaf yhopropotypicabednistecshainthsse extremes

for. discharging the extinguishant is that of rapid . .

nPf P%’i};‘i‘ﬁom-s@o‘ﬂ%méﬂ’, o} the Tappiarisemdha explpsignsuppression tests is

ars anged that the vessel is enptied of nobst or

slSJlB ‘?’Igr]ﬁl |T§FJ]ICe ‘al | of the extinguishant before nitrogen

di ssolution ends or is reduced to an insignificant

anount. Tests were conducted on prototypical apparatus

nmount ed horizontally, at 32 tilt and 17 roll, and
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2x tkygzwn vertical | 56 | 60 0.1 >1000

2x tl;;gwn vertical | 60 | 60 0.092 >1000
6 x prototype Horizontal 5.13 60 0.03 539
6 x prototype Horizontal 513 34.5 0.035 158
6 x prototype Horizontal 5.13 24.8 0.18 1253
6 x prototype | 32°tiltangle | 5.13 60 0.036 136

32° tilt angle,

6 x prototype 17° ol] 5.13 60 0.095 536
32° tilt angle,
6 x prototype 17° roll 5.13 47.6 0.09 330
Table 3

An unsuppressed explosion was generated within a FV432 vehicle and

comprised 1L of diesel fuel heated to 80°C and pressurised to 4.1 bar(g), which
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The rapid discharge and improved distribution characteristics of the
prototypical apparatus is therefore seen to improve the suppression
performance, in comparison to apparatus of known type, in most configurations
— and at least match the performance of apparatus of known type in all other

cases.

To further improve the performance of the apparatus, the releasing mechanism
17 may advantageously include a container 21 (as shown in Figures 4 and 5)
filled with a powder with good fire suppressing properties and preferably also
acid gas scavenging properties. Acid scavenging is advantageous because acid
gases such as hydrogen fluoride may be created as the fire is extinguished by
the fire extinguishing agent, posing a further danger to the personnel within the
crew bay of the vehicle. The term "powder" used hereinafter in the description

refers to this type of powder, which is also referred to as Dry Chemical in the

16
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Siatdraial povwticrasoraaimen2Um. phs poataindNARA haBy meynboine paper or
further exanple, the fovvder may conprise salts with

sqjhﬁmﬁ‘e(ugableomamaésg An{Kh . aOfe PR ¢ yide o foam), which
HyDi AL ng pEMr comt shs, Sodlum Sl carbont & MG
LR, SRS Al B e o
}’}Sl;igﬁ‘s\}ig{églr% ﬁtlliﬂg tb S110 BeNBReroNtifll £$S Webw EdrOthet v ddripadticRs (i.e.
the container 21A is at the same pressure as the rest of the apparatus 11). On
actuation of the valve 30A the membrane 22A is ruptured due to the high
pressure differential at the releasing mechanism 17A and the powder is

discharged at the very early stages of the extinguishing process.

The powder should not preferably be stored within the interior volume 15 of
the tubular canister 13 because the powder discharge would not necessarily
then occur in a repeatable, predictable and controllable way and would not
contribute to fire suppression or acid scavenging as early as in the preferred
embodiment, resulting in reduced effectiveness. For example, if the vehicle in
which the apparatus 11 were mounted was in a condition of significant tilt or
roll, this would tend to cause the powder to accumulate at a particular location
within the interior volume 15, from where it is unlikely that the powder would

be discharged at an appropriate time within the extinguishing procedure.
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oBuvHgh s TRl YRE b8 el BPBIERIGRS aitshliisin.
resulting in reduced effectiveness. For exanple, if
the vehicle in which the apparatus 11 were nounted was
| ReRasmpdhédtanisad 13C givkes noaodnthinl the owdek kontahies 24U Ghstead,

tend to cause the powder to accunulate at a particul ar
| Bcapdwdeniconipinet B4 G v arquaited, separatelis from dhe waaisteri 13. The

et e et ek ieaP 28 R o e RS0 99 Bl curing
PR S IRE5ES B 4P orGBRk the MARRAE BOLA AP v the
pveaAEectRel easi ng mechani sm 17B has an al ternative

arrangenent of container 21B. The container 21B is
mount ed j ust outside the valve 30B. The contai ner 21B

The arrangement shown in Figure 8 where the three different types of powder
container 21A,21B and 21C are shown provided for a single cylindrical
container 13 is unlikely to be used in practice. Although more than one
container 21 and releasing mechanism 17 may be provided for a single
cylindrical container 13, typically these will be of the same configuration
(although, of course, this is not essential). Figure 8 is primarily to illustrate the
different arrangements of container 21 and releasing mechanism 17 that are

possible.

The discharge of a small portion of powder at the early stages of a fire
extinguishing or suppressing process is well known to those skilled in the art of
fire suppression of military crew compartments to significantly improve
suppression performance, and may also reduce acid gas levels. Table 4 (below)

shows the effect of such powders. Tests were carried out to demonstrate the
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preferably is provided with a nenbrane 22B or the I|ike
that is strong enough to prevent the ingress of water

w@roodeis4de during storage, but weak enough to PCUPGBR@S/002398

10

15

20

easily followi ng actuation of the valve 30B. It is

I PRSI MOS8 b LS, o i e
U e e, ol g SNty gl grangomens

cAhAs2 1B tdne pbUddyscribed aboee. PAC reduist gadvn tihe gpiovdeshow the
container 21C is nounted separately fromthe canister
1effeqhefl powdar supprzswnt errangemgeld Aba toeaventinnap eppenatus, such

e B LR A0 G R o 2 e R ¢
Vi N h j | ;

R Py SR SN B LB 8By s i
23 ArdAiBpaftibr? b€ patries TaMmAr P \WHIS A ftRE aget) "g%%ly improves the

cylindrical container 13 is unlikely to be’used” in

pefiatienay. othehuighextorpeithinam agere alomd. akdding?mbraidthn 5 wt% of
rel easi ng nechanism 17 may be i)j ovided for a single .
cpPVAeR Baw lighmedditional Setelitn; dhe Isgpamtede mpunted soptpiner 21C

ST SRR ol W B R e n
t @ik fv@efsq%shéf'fé&ﬁ%ecgﬁ Hﬁcﬂér'ggﬁ%él‘? Eﬂbﬁoﬁd#ﬁg{bdthe vehicle crew

t
rel'easi ng mechanism 17 that a 0SS

desgpargenoht theadly spiet iddnthefdidweey aghchibe®@tey using the
stages of a fire extinguishing or suppressing process

i mtowkl cemtaimer LAt drskextetnil ferdainer 2 hB aarangemenisr e
suppression of mlitary crew conpartnents to

significantly inprove suppression performance, and nmay

al so reduce acid gas levels. Table 4 bel ow) shows the
eKEﬁé‘rﬁtu@thﬁfﬁ@@ri@t?c}:@der S. Teia_s wer e Sa [ BkSesiedSubRession Results
Aetrohnstrat t+heettect—ot—aat Rg—powaef—Stuppt essahts—Hh
gippEp@nt ouEYE0q i eFowdler di fferent ti eBiximum Average acid
Fill Fill Storage overpressure gas HF levels
(Vol%s) | (Wi%) (bar(e)) (ppm)
2 x known 10 nil 1.24 8200
type
2 X known 10 5 Container 21A | 0.32 280
type
2 x known 10 5 Container 21B | 0.3 300
type
2xknown |10 5 Container 21C | 0.55 750
type
Table 4

It is preferable that the container 21 is activated simultaneously with (or
fractionally before) the discharge of the fluid fire extinguishing agent within

the interior volume 15. Advantageously, as the apparatus 11 is activated, the
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during the discharge and using the different powder
contai ner arrangenents 21A, 21B and 21C descri bed

W@weo0843he results shown in Table 4 show t he RETF/6BR006/002398
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powder suppressant arrangenents on a conventional
o OGBS Bi Pt RSO RPRER ol Y EntnRE g fsa s the fluid fire

a Usindl t i bleged 6 h :
CRRAGUITG BT ETTR GTERIS e p apERE I hF oBEF beime
t betingesidd by el ﬂuﬂdﬁﬁf@\éﬁﬁngﬁighiﬁ%f ziag‘dn@.n CAfRet thBefire has been
fluid exti ngw shi ng agent al one. Adding nore than 5
westinguipladdby thpfleid fire extisgidshing ngenbankthie powter, the powder
separately

unt ed cont ai ner C di scharges powder .
& ’ér’ille?;}gglllﬁeo & g@%@eaﬁeé@atgﬁéfu@ﬁ%ereéélagwiﬂng agent to

PR AL o, LR U5 T B oy e
t Betvastn! Y95 had9, Ohnd ok ﬁfé‘f&%9§ BStvAehi SYEdnaNEY, and most

using the internal container 2 1A and external

c praferably 5% B weight o€ denflsid flieleixengduishantsagenef er abl e

that the container 2 1 is activated simultaneously

with (or fractionally before) the discharge of the

fluid fire tingui shing.agent wthin the.jnteriaor
véFiecsscd dbrien tie Buiastysiigl will compantiof e canigder 13 as long
agt i : r sant: 4 h.Ssiehar .
R OB D SR R8I LE g rapiry
eshowdh)i Shinger eggisterd Q3agid ERaB&PBaaderlt Beniblefs 1B WAT tend to
to the fire being extinguished by the fluid fire
extcreagaitbhiampuag efiturbafenee reduared toeadhasvebeenmplete discharge of
exti.ngyi.shed by the fluid fire extinguishing agent and

t BEHREURIERE 28¢H- powder may then neutralise the acid

gas created by the fluid fire extinguishing agent to
pronote a safe level within the crew bay. The mass of

POWE QhapR Y f e REHMREN 310 RBLLSR o 3BAsiABREoR WhES @Q.lsigg%ng fire

bet ween 2% and 15% and nost preferably 5% by wei ght
t beetidduasidng apearetisiingutetdamde wgkitihe invention.

The embodiments described herein are not intended to — and should not be
taken to — limit the scope of the protection sought in this application, which is
properly defined by the following claims. In particular, any suitable
configuration of the apparatus and canister, any suitable fire extinguishing
agent, and any suitable fire suppressing and acid gas scavenging powder could

be used.

Although the embodiments hereinbefore described relate to military brand
vehicle crew bays, it should be understood that the invention is also suitable for
other applications. The invention is suitable for fire suppression in any

chamber or enclosed volume.
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As di scussed above, the extinguishant will come out of
the canister 13 as long as the dissolution of gas from

W b@emod4deigui shing fluid is still occurring rapt™dGB2005/002398
enough. Longer canisters 13 and small er dianeter

canl.sters 13 wl.l tend to increas he amount of
t EP%J Uy éla%i%%ﬂe‘ ogm a{g@? eve agp@?j‘i‘pﬁoef}gg’@ies gﬁgllpélétnbepts for
exti o a The Lot ) )
Crobapar R seR e aRA R Al LARIGS0B ko Ml st
edty bgys. sSThag apiivadibus wouldaegsicalinast didd e fire suppressing
i nvention. The enbodi nents described herein are not
i m&Fnradid gas saacengingiipewedst (pad tthk exssamated| apparatug)e Such a
Sco of the protection sought in this. application,._.

5 WBPACS nagyp &egmg%wf}hé& Bgecf w@%ﬂr%m\f?@t@nawn@pphl@d to an
parti v @ny . SUui e 4 guration of the
a%pr)égjra gt?(! 6§&'Jﬁ§ 02:6 ag‘{r@%t Ozg%@@éh?'t able fire
extingui shing agent, and any suitable fire suppressing
and acid gas scavengi ng powder could be used. Although
t he enbodi ments herei nbefore described relate to
mlitary brand vehicle crew bays, it should be
understood that the invention is also suitable for
ot her applications. The invention is suitable for fire
suppression in any chanber or enclosed vol une. For
exanpl e, the invention nay be applied to engi ne
conpartments for commercial buses, boats/ships, and
mlitary vehicles, and also mlitary aircraft dry
bays. These applications would typically not include
the fire suppressing and/or acid gas scavengi ng powder
(and the associ ated apparatus). Such a powder may
advant ageousl y be used when the invention is applied
to an aircraft crew rest conpartnent or the
i ke. CLAIMS 1. Fire extinguishing or suppressing
apparatus conprising a vessel (13)
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containing a fire extinguishing agent (4) and a fluid
(6), stored under pressure, and neans (17) for

w@edoenos43€el y di scharging the fire extingui shi nBCEHGBRG05/002398
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(4) by opening an outlet in the vessel, the

arrangenment being such that ening of the outl et
causes the formation of at e mxture in the

vessel (13) which is a primary mechani sm for

di scharging the fire extinguishing agent (4) fromthe

vessel Kitdextidguibhipgr af uep@esaiidiappatdug lcdhPribing a vessel (13)
wherein the fire extinguishing agent (4) is

super - praasainingse dirbyextinguishinglag@it. (43.andppdhad u$), stored under
according to claim1l or 2 erein a portion of the

fluid (BFSILe.di o) peans n(]t7}32 f%’?rée]@ﬁgwlyui@ﬁ@hﬂgg@@en@e fire
(4). 4. S cor gk ng_t l.aim 1,2 aor, 3, in

whi ch t%@gﬁsg}n%xt%%ﬂﬁi@hi ﬁ& §8 & 41 8Bﬁ%tr il dhe, vessel, the
hal ocardppm A3y At a rain | 2 )

nhi o (R agement HHY n%uéiﬁ?ﬁi %%@atggntgpé(ﬁslgiﬁ%%l%e%ﬁ&t causes  the
br om ndprmatiomef artwehpleasenaiGureApphe ateysel 3¢ 8 Prxdiiclg id & primary
claim1,2 or 3, in which the fire extinguishing agent

(4) conpethwasm fhy dissharging dhe Hoe. extingapgngtagent (4) from the
accordin tlz @I aim6, in which the fire extinguishing

agent (Vfgsq 100 (RTM and/or FE36 (RTM. 8.

Appar atus according to claim1,2 or 3, in which the

fire extinguishing agent (4) conprises a
per f | usietianaclordNpPRr dhins 1266 itk Fite 6k@hdibhink Reent (4
which the fire extinguishing agent (4) is Novegcc:ﬁl( Rl’r%%/o gent (4)
1230. 19supippaessurisedby tredilmig (b any precedi ng cl ai m
in which the fluid (6)

3. Apparatus according to claim 1 or 2, wherein a portion of the fluid (6) is

dissolved in the fire extinguishing agent (4).

4, Apparatus according to claim 1,2 or 3, in which the fire extinguishing

agent (4) comprises a halocarbon.

5. Apparatus according to claim 4, in which the fire extinguishing agent (4)

includes bromine, iodine or chlorine.

6. Apparatus according to claim 1,2 or 3, in which the fire extinguishing

agent (4) comprises a hydrofluorocarbon.

7. Apparatus according to claim 6, in which the fire extinguishing agent (4)
is FM200 (RTM) and/or FE36 (RTM).

8. Apparatus according to claim 1,2 or 3, in which the fire extinguishing

agent (4) comprises a perfluoroketone.
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includes air. 11. Apparatus according to any preceding
claim in which the fluid (6) includes an inert gas.

W@ 2006/0833¢ at us according to any precedi ng cl ai PET/GB2005/002398
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which the fluid (6) includes nitrogen. 13. Apparatus
according to any preceding claim wherein the
discharging neans (17) conprises a valve assenbly. 14.

197 e Bameils fecoBeghTinhrioain Mo R SRS deont @
an i ncisdﬁggeg?gpMP Pgof i re extinguishing or

suppr essi ng. e apparatus of claim 14, including
detection neans for detecting the incident. 16.

Apparatus according to claim 15, wherein the detection
means Arp@lawes agnotdmig do r &ty @mdmganmmr in which the fluid (6)

ultra- y@gf 17. Apparatus according to any one of
cl ai ns1P3Y %31’6 wher ei n the di schargi ng means

conprises a plurality of valve assenblies. 18.
Appar atus according to any of clains 13 or 17, in

Wy ch h?)g;ai/a%hé’ %cﬁzﬁ\?m%lta sﬁf ?éc\é&m%sél%i?ﬁ' '1§3wﬁ‘ﬁﬁ( ﬂ{e) fluid (6)

have a Fow profi h re ct to the canisert

19. Fi irelwddsianguestipang or suppreSS| ng appar at us

conprising a vessel (13) containing a fire

exti ngui shing agent (4) and a fluid (6), stored under
ortion of .fluid

h t hat 6) is,. .
i Zsol Bbiparalis necerdite B8 g iiSrting iy e ayhiclthe fluid (6)
nmeans fr{"om%afs 1igggéﬂectlvel y opening an outlet of said

vessel gé the fire extinguishing agent (4),
t he

13.  Apparatus according to any preceding claim, wherein the discharging

means (17) comprises a valve assembly.
14.  The apparatus of claim 13, wherein the valve assembly is responsive to a
signal indicating the occurrence of an incident requiring fire

extinguishing or suppressing.

15.  The apparatus of claim 14, including detection means for detecting the

incident.

16.  Apparatus according to claim 15, wherein the detection means includes

an infra-red sensor and/or ultra-violet.

17.  Apparatus according to any one of claims 13 to 16, wherein the

discharging means comprises a plurality of valve assemblies.
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arrangenment being such that the principal mechani sm
for discharging the fire extinguishing agent (4) is

wao b®eddss®l ution of the fluid (6) fromthe firBCT/GB2005/002398
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extingui shing agent (4) in response to the opening of

the outlet. 20. The, apparatus_of .clajm 19, wherei.n the
dil&sol dppamies aceadmeyiq) apg)of: slatns fx?h@rf bt i"%ﬂ&éftﬁe valve
the two-phase m xiure in,t.he, vessel (13). 21 .

hppar ALTEAEE OF SR Sstplifh hEE8E Bt A by R ifh respect to
fire eyt S agent (4) conprises a hal ocarbon

22. Apg%f%gﬁgﬁggggrding to claim?20, in which the fire

exti ngui shing agent (4) includes brom ne, iodine or
chlorine. 23. Apparatus according to claim19 or 20,

i h9whi Eire t ¢xginigirshing o reyppeissing anpenatug Qongpmging seyessel (13)
hydr of | uor ocarbop. 24. Apparatus acgcordjng.to ai m

2%, | nCPEIE Reltie PRingtiIHBE c8Rrh otk (i (5" ENod under

(RTM and/or EE o 2D, us~agccor di t

claim R@S%}reQd}lggn&%iﬁ%ﬁo{ﬁ@ ﬁ&??@it@ggﬁs’l gi;\éljsﬁ)g%éigg%tthe fire
(4) co ' : lypr . NI ;

accor d%&dﬁ&cﬁ%?%%é !49)’i ér%llﬁ\;\eﬁ/r}%}% (t‘igzeff ire ﬁmaﬁﬁﬂﬁg r?g outlet
agent (f)said WMewelc t6 Rilgrhdra80the? fircApptingthishingc ageni r(g), the
to any of clains 19 to 26, in V\ghiphthefl_uid(% i

i ncl udesangementdeingopwhahuisthe peigemahgacharisal faraischagging the
whi ch t.he fluid ,(.6) inc es .an j.nert.gas 9.

hopar afli cxiBanaiRg aeBalD BrBE dinohiadl By Bg fuid (6) from the
whi ch WoRYE i ngl i .

ccor dinget ot ob If HE RS0 Mg SplnifARRATR: Uil

di schar gi ng

20. The apparatus of claim 19, wherein the dissolution of the fluid (6)

causes the formation of the fwo-phase mixture in the vessel (13).

21.  Apparatus according to claim 19 or 20, in which the fire extinguishing

agent (4) comprises a halocarbon.

22.  Apparatus according to claim 20, in which the fire extinguishing agent

(4) includes bromine, iodine or chlorine.

23.  Apparatus according to claim 19 or 20, in which the fire extinguishing

agent (4) comprises a hydrofluorocarbon.

24.  Apparatus according to claim 23, in which the fire extinguishing agent
(4) is FM200 (RTM) and/or FE36 (RTM).

25.  Apparatus according to claim 19 or 20, in which the fire extinguishing

agent (4) comprises a perfluoroketone.
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nmeans (17) conprises a valve assenbly. 31. The
apparatus of claim 30, wherein the valve assenbly is

w0 e®pooEBe/e to a signal indicating the occurrePCEGBR0081002398

10

15

20

25

30

incident requiring fire extinguishing or suppressing.

32. The apparatus of claim 31, including detection _.

nBéns Appamiueecsardinghto rlagndentn vdsch g fireextinguishing agent
accor di, ng. cl ai erein the detection neans
includgglé ‘Wﬁpigﬁbgﬁiggasor and/ or ultra-viol et

sensor. 34. Apparatus according to any one of clains

30 to 33, wherein the discharging neans (17) conprises

aopl ur algphyat@d a¥@drithea s 8APlofetain@519 APRE! & Yehich the fluid (6
accordi%gk¥o any of é?aigg?so or 34, in which the ©
val ve asdeddsiair.or val ve assenblies has or have a | ow

profile with respect to the canister.36. Apparatus
according to any of clainms 19 to 35, wherein the fire

exti ngyi shi agent. (4) is suyper-pr.e ri.sed hy. t .
FPh o Apparatis Aok b Ot 4G PoPhiRh ¥ ERE(Rintiesan inert
includggg a chanber (21) for containing a fire
extingtiishing, fire suppressing and/or acid scavengi ng
powder. 38. Apparatus according to claim 37, in which

t he chanber (21) has a barrier or menbrane (22) which,

i A9use Appsratuptocading thaokef dantshkd to 28, in which the fluid (6)
extingui?hing,fluid is discharged fromthe vessel such

that t H¥ ogen-di scharged from the chamber. 39.

The apparatus of claim 38, wherein the barrier or

nmenbrane (22) conprises paper, polyneric film foam or

the. | i Weparatus according to any of claims 19 to 29, wherein the discharging

means (17) comprises a valve assembly.

31.  The apparatus of claim 30, wherein the valve assembly is responsive to a
signal indicating the occurrence of an incident requiring fire

extinguishing or suppressing.

32.  The apparatus of claim 31, including detection means for detecting the

incident.

33.  Apparatus according to claim 32, wherein the detection means includes

an infra-red sensor and/or ultra-violet sensor.

34. Apparatus according to any one of claims 30 to 33, wherein the

discharging means (17) comprises a plurality of valve assemblies.

35.  Apparatus according to any of claims 30 or 34, in which the valve
assembiy or valve assemblies has or have a low profile with respect to

the canister.
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40. The apparatus of claim 37,38 or 39, wherein the
chanmber (21) is |ocated between the fire extinguishing

w0 basmiosasel t he outl et . 41. The apparatus of aPgI/6B2005/002398
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claims 37 to 40, in which the powder is sodium
bi carbonate or other alkaline netal salts. 42. The
apparatus of any one of clains 37 to 41, in which the

of i n_ 1% 09 ight of t.he
(75 o RERAE ACoRERECRN ol B T WE I8 vipbifnthe fire
of cl aiektindfishigbdent (4) MsuperiphessiHSS] BY HROMERI 1S
bet ween fognd %é)%) by@\%/ei glﬁjtélg? t he fi?% ext 1 ngui shi ng
agent . 44. The apparatus of any one of clains 37 to 43,

in-which the mass of powder is 5% by weight of the

fiPle eXARRGRIPS AEsRIdHYCR 2y preceding glainas mglydipg a chamber (21)
exti ngy,shing .agent ( and a fluid (6) stored.under X
pr essu?ééi %Ongal{}]g@seq f?]%s)exﬁggylﬁbmg, sgrgecilerpé‘F%?mg and/or acid
openablsgy bl it pdvdderf Orm ng a two-phase mixture in

responge to%orgtepni ngerof the outlet, whereby the fire
extingui shant is discharged fromthe vessel. 46. A

met hod of discharging a fire extinguishing agent (4)

f B8m aAppgsatis (ate)rdingy iterlains 87 dni which diperchbimber (21) has a
out | et _and contai nin e flire. extinguishing agent (4)

stor edbﬁﬁﬁf’éror&”égg’@ﬁg (é\}:st WLéghi Iy Pee, (B Yupthresl orcbrekgn as the fire
i ncl udj ' A use the i d .
i ssol SRTRTERRE R K pdd pisth HRLPGphIRoh R the powder s
ext i ngdisshifed Fenthd danthégh that a two-phase mixture

is formed within the vessel (13) which causes the

di scharge of the fire extinguishing agent (4) fromthe
V§§SG| iﬁ\lB) t hrough the outlet. 47. A nethod of

pPovi dilRg #Pmar#tes &t cligmi SRi ehaseins tiprbesdemgr membrane (22)

appar ag&%pﬁtsgsepaper, polymeric film, foam or the like.

40.  The apparatus of claim 37,38 or 39, wherein the chamber (21) is located

between the fire extinguishing fluid and the outlet .

41.  The apparatus of any of claims 37 to 40, in which the powder is sodium

bicarbonate or other alkaline metal salts.

42.  The apparatus of any one of claims 37 to 41, in which the mass of
powder is between 1% and 20% by weight of the fire extinguishing

agent.
43.  The apparatus of any one of claims 37 to 42, in which the mass of

powder is between 2% and 10% by weight of the fire extinguishing

agent.
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met hod including providing a fire extingui shing agent
(4) and a fluid (6) under pressure in a vessel (13)

wG@eowh/0od3a¢ a portion of the fluid (16) dissol vEGT/GBR@5/002398
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the fire extinguishing agent (4), the portion being
sufficient to create a two- e mxture by )
diAdsol diieoppraratug eoff pry d’nPG‘;Pgﬁ&ﬁﬁt e1q 43¢ n which the mass of

extingui shjn nt (4 n the vessel.(13) i

depr es ?8?"@5@% ?%fbypwg\ghﬁ :S’ﬂ g"eaﬁlﬁ?r %’Qﬁ%@ls&a&aﬁgﬁn& m)f or
expelling the fire extinguishant fromthe vessel (13)
t hrough an outlet thereof. 48. The nethod of claim46

oys547, Use whiLHirkhextingigstang i apeui gH) ngdagefitid( 46) stored under
conprises a hal ocarbon. 49. The nethod of claim48, in
whi ch phesshieria exessalgliids baviggagsaiect(valy ppreriabtiegutlet for forming
brom ne, iodi'lne or chlorine.50. The nethaod of c] ai rril46
or 47, % tWarahess PREUFG FIepENSy A §H?fﬁ§gacgfethﬁ o(u,_ij)et, whereby the

conpri ses _a.-hydrof | uor T thod of claim
50, in?ﬁﬁFéﬂnéﬁaﬁ%l}tﬂid@?%f?g@ TRt e g%é%f (4) i's FM20O
(RTM and/or FE36.(RTM. 52. The nethod of claim46 or

47, in which the fire extinguishing agent (4)

cqepr i esnathpérdfl disclokgingne firb Extifigeishiatghagenif (43 | fadmim a vessel
52, in which the fire extinguishing a?ent 4) is, Novec
(RTM (P30 .haging Thesehastinely opeasble opetlelf afl apemfapeng othe fire

53, | ich the fi ti | shi t (4), 1 :

cuper - G BREHF SR aChr SO0 PHRP uRE L giac UlHdGfO). the

to 100 ar .

L9 100,08 IR 9 Bk {flolyion o

the 1 ghaflGR) (6)NGbMOBS fRkrextinguishing agent (4) such that a two-phase
" mixture is formed within the vessel (13) which causes the discharge of

the fire extinguishing agent (4) from the vessel (13) through the outlet.

47. A method of providing a fire extinguishing or suppressing apparatus, the
method including providing a fire extinguishing agent (4) and a fluid (6)
under pressure in a vessel (13) such that a portion of the fluid (16)
dissolves into the fire extinguishing agent (4), the portion being
sufficient to create a two-phase mixture by dissolution of the fluid (6)
from the fire extinguishing agent (4) when the vessel (13) is de-
pressurised for providing a primary mechanism for expelling the fire

extinguishant from the vessel (13) through an outlet thereof.

48.  The method of claim 46 or 47, in which the fire extinguishing agent (4)

comprises a halocarbon.

49,  The method of claim 48, in which the fire extinguishing agent (4)

includes bromine, iodine or chlorine.
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56. The nethod of claimb55, in which the fluid (6)
i ncludes an inert gas. 57. The nethod of any one of

W@b@ones4d® to 54, in which the gas is nitrogenPCBH8B2005/002398
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Apparatus for deploying a fire extinguishing, fire

S Uppr esﬁie%eﬂfoﬁ?’cﬁi ot 34 AU G BAEL @fe \Ag)?tgr}g%g}nng agent (4)

fire extinguishing or suppressing devic

di SCha%ﬁﬁ@rﬁeéhh?dﬁ?ﬂdo?@é&r%ﬂ.ng or suppressing agent
(4) in response to detection of an incident, the

apparatus including a vessel (21) in which said powder

Is _stored and having . a barrier or menbrane (22) . which, )
i ?luse Thesmethpdupkglasm po.oivewhigh thee fire rextinguishing agent (4) is

exti ngyishi nt (4).d ' arged fromthe device
such tﬁgigéﬁgxi qepﬁﬁéﬁﬁiw@ed fromthe vessel
(22).59. The apparatus of claimb58, wherein the fire
exti ngui shing or suppressant device is as clainmed in

asg. ondhefmethatingt clai464r 460in Whechafieafiry estiruishiag Bent (4)
58 or 59, wherein the barrier or nmenbrane (22)

conpr i semppiape ppdluorekdtond.i I m foamor the like. 61.
The apparatus of claim58,59 or 60, wherein the vessel
(22) is located between the fire extingui shing agent

tl t . 62, 1T tus. of clai .
850, Q3toreiipe b OERCRS ne it PRERGbETsRiea vl 0 5
met al wviég.a@mt)'mgo.appar atus of any one of clains 58
to 62, 1 n which the mass of powder is between 1% and

20% by weight of the fire extinguishing fluid. 64. The

apparatus of any one of clains 58 to 62, in which the
mads ofl hgompshod sothenyeene 206 aheinsoAtoyonsdghin sthichethe fire
fire e)e(:)tc irr11 ulls}%pllg %%elfltl (ﬁl) (gs super-pressurised to a pressure in the range 20

bar(g) to 100 bar(g), and preferably 50 bar(g) to 60 bar(g).

55. The method of any one of claims 46 to 54, in which the fluid (6)

includes air.
56.  The method of claim 55, in which the fluid (6) includes an inert gas.
57.  The method of any one of claims 46 to 54, in which the gas is nitrogen.

58.  Apparatus for deploying a fire extinguishing, fire suppressing or acid
scavenging powder for use with a fire extinguishing or suppressing
device which discharges a fire extinguishing or suppressing agent (4) in
response to detection of an incident, the apparatus including a vessel
(21) in which said powder is stored and having a barrier or membrane
(22) which, in use, is ruptured or broken as the fire extinguishing agent
(4) is discharged from the device such that the powder is discharged
from the vessel (22).
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65. The apparatus of any one of clains 58 to 62, in
whi ch the mass of powder is 5% by weight of the fire
we@aobnea4e hi ng fl ui d. PCT/GB2005/002398

59.

60.

61.

62.

63.

64.

65.

The apparatus of claim 58, wherein the fire extinguishing or suppressant

device is as claimed in any one of claims 1 to 44.

The apparatus of claim 58 or 59, wherein the barrier or membrane (22)

comprises paper polymeric film, foam or the like.

The apparatus of claim 58,59 or 60, wherein the vessel (22) is located
between the fire extinguishing agent (4) and an outlet therefor.

The apparatus of claim 58,59,60 or 61, in which the powder includes

alkaline metal salts.

The apparatus of any one of claims 58 to 62, in which the mass of
powder is between 1% and 20% by weight of the fire extinguishing
fluid.

The apparatus of any one of claims 58 to 62, in which the mass of
powder is between 2% and 10% by weight of the fire extinguishing
fluid.

The apparatus of any one of claims 58 to 62, in which the mass of

powder is 5% by weight of the fire extinguishing fluid.
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