2-2 OCT 2004 WD 01/85318 PCT/ CA01/ 00668 METHOD AND APPARATUS FOR PRODUCI NG
FOAM This invention relates to a, nethod and apparatus for prﬁozlq]@fg Abam
Specifically, the invention relates to a nmethod and apparatus for producing
a foam for use in explosive blast suppression. 5 Agueous foam enclosed in
a barrier s¥WPdE$dt%e has been enpl oyed in explosive bl astPcIupor/ames on.
Exanpl es of such a structure are disclosed by U S. Patents Nos. 5,225,622,

i ssued to Guy L. Ge J 993 _and 5,394, 786, issued to CQuy
L. Gettle et a! on k&@ﬁéﬁﬂ%%?ﬁ%@%fz R BROPAGENEG FOANM expansi on under
a dome occur sThib ifvenBoy rdla@8 t6 alrfethbd Bnd b3parkidsFol HRAuding Wl kN causes

i nstabili and 10 early foam breakdown. V\ﬁé?\ a bloa@ft3 (lilélggﬁésgrﬁ'nder aqueous

foam as SREHNERIYLING IBYATLIos reletrs te g wethed andepeamivsior posticoks 4 foanbl ast

OVer pr eSSk @8RSk ; of mllions of bubbles being destroyed
representing alsi n??‘%%glr\a{gteﬁll‘pﬁ%gﬁ%%uction. Wrking from the prem se that

t he $uppr essambqupmisiftamehciosed iroaimeirieratriictons hasbadn éheloyas rediviaivel 5
generatio l e,, the inventors have found that

gstrenth@(f)f t.he ]pub ,
superi or E‘agg uPpé%ﬁcgbs FTPIBS AT BENA BT WRiwe 359 disslasey itk d)-SoRptestses. ai r to
del i ver tB@28®Ie0Ksued RAGLY £, BRI ATD6R Juf 1?5:?]%8'59%@}4%66‘;3%%&?& ed

aqueous high stability flowable foam matéria aving a’'l ow expansion ratio
and | ow diFHY hafpstilegteal pnddereh i7e 4995t In the fistipatent] foamtexpansion Lnddr amass of

water in f i sary. f Pptium bl.ast suppr.essi.on of a
certain cﬁg'f'gé’? (:jl'll'rprsléa‘43 gﬁ{%ﬂe @%ﬁ r%rnt%gé'oﬁ%\ivg?o ejrl'éfl}@'t aﬂ'%ﬁ{’b‘%ﬁt'n%‘gb'ﬁ%t’a@ﬂ

contl8i nedeanly iche freakdowr. is believed that a certain amount of water is
required, becawge gﬁgo%l standing, the water tends to drain fromthe foam
nor easi ng | t & DRATT A0 = BT SNIFRUSTORRIES PRRD bbbl PHBHS dirpican [ n
order to inaRINMrAAINOSISE thE ibldst BlerRas R erY@{gﬁrthe ﬁet{ P ALANIRGE drat e foamis

required. A relatively 25 | ow expansion rate is also required. However, if
t he expanBiRHes Beingidestreusd representing & signifsehtiviest rediction. | Waotkird frovhi | e at a

gg%mﬂgggtrﬁ)ﬁ%@{%ﬁggﬁﬁﬁ % g‘rjlcglbiraerS g&ﬁ&‘bgﬁgg: of oea%a%ﬁgFJE%%ﬁn:?fﬁﬁl% bjee\féﬁ%'?iéaq gt pr oper
contiPnat | genesatiaxamhstiranyth af ihe kaubdid, tive idrantorgeavedbendMhaE Bupetior et red for
opti mal bét?p%li'esssl_i’cpr%aensge' 8&"1ieved by employing compressed air to deliver the aqueous
foam to the target, and by employing a selected agueous high stability flowable foam
material having a low expansion ratio and low drainage rate properties.
It is believed that a critical mass of water in the foam is neceséary for
20 optimum blast suppression of a certain charge. The critical mass of water is the
amount of water contained in the foam. 1t is believed that a certain amount of water
is required, because, upon standing, the water tends to drain from the foam,
increasing its expansion to levels which make the foam ineffective. In order‘ to
maintain the critical mass of water, a low drainage rate foam is required. A relatively
25 low expansion rate is also required. However, if the expansion rate is too low, the
foam behaves like a liquid, while at a very high expansion rate, it behaves like a gas.
It is believed that somewhere in between there are optimal foam characteristics, i.e.
a proper combination of expansion ratio and low drainage rate which is required for
optimal blast suppression.
SQ Foam production is a dynamic process, and nascent (freshiy made) foam has

a certain expansion ratio and a drainage rate which keep changing with time. As

1



30 Foam production is a dynam c process, and nascent (freshly nade) foam
has a certain expansion ratio and a drai nage rate which kee%é 6 Eﬂﬁl wth
time. As | 2,2 OCT 2004 WD 01/85318 PCT/ CA01/ 00668 water drai G 4t he
foam the ex anS|on of the foamincreases. At a certain point in tinme, so
nuch drai na§B'H&S¥%ccurred that the foam becones i nef f ectACGFECAM 0SSt
suppression. This can be renedi ed by incorporating polyners or stabilizers

in the f%f@r%ﬁéﬁﬁ%ﬁf @ﬁtﬁe‘i‘&an%'tﬁ&’eﬂg?nﬁ@negfs tﬂ%@@%’?mc‘:%gge%t ol aglﬁcgna Himt

to the anount of 5 polyners or sta can be’incorp t]n a
f oam f or mrhfgne,osmmgcm HesinageThas deeymed tmaiéh@fuadubeoomesohemneéfreblbstv e foam

for bl ast | r odu a foamwth e w drai hage rate
at a certa'? eé%gﬁsﬁlﬁ cfagtb% eﬁ'}egfeéf%lnggrpoggt@plppiygéﬁrs Héé’ g‘Ferf‘érﬂel n the
f oam f or rrfcmn s@taﬂntrare tofstBiupitiee etahiages 4ibvidved UhdrdGe a liftfche Bhidahi &n

oper ations. that some decontani nati ng agents react 10 w

f oani®ng i H@Iﬂ’gﬁf%ﬂ‘i ga%ﬁ%@ﬁ@ﬂiﬁﬁﬂi@r'@@@ﬁ@é@q e2 @ﬁmfprmlegfcz@mnoaélomhl s
accel erates g B ioﬁﬁ@?réd’i‘fcﬁon B EH%HQ& v%h@aﬂrﬁé?r lﬁéstfsﬁgme%%oﬁ é$ E and al one

bl ast suppressant usin aspirati ng oam nozz %ctive, the
f oam t endgradyice @tg‘eanntvgﬂ‘ea frerytslove desdisagentatnalues exttaim exmanjsivrctatio N veldtéd to

decont am t of th ntion is to provide a

ot hod anf CHUR /G Pt S5k BT e saltoay g 18 A sl Bgtriace
suppr essi dﬁccﬂﬁ@ﬁiﬂatlblﬁ pperdtotdIel i thaf sdrfié aeéd?i{élﬁﬁwbﬁﬁ? berhte réd Vi de an
app rat us for rodyci ng foam from a foam sol uti on/decontam nati ng agent

Cnat i WAD fRamigg phgredigpis aag Habilizgfp cendeping drre inefiegtives This excaleraiss) s| ow
dral nage @ &ainabBeh@by retaining all of its blast 20 suppression
capability. A foam expansion ratio in the range of 17:1 to 19:1 satisfies
t he above- i de%lthcfugbdm geppffoarmas a Atandrajomeggblest suppreaspeiisitdiairi nventi on

PLOYL oS B PRAg B hok s R RRY rBStive BRTRER T to00ks 5 picHivandss = 12"
decont ani whén 0géd it cinlirtgoRg@Rtdecontaminating agents.
15 An object of the invention is to provide a method and apparatus for praducing
a foam having improved blast suppression capability.

Another abject of this invention is to provide an apparatus for producing foam
from a foam solution/decontaminating agent combination using pressurized air which
produces foam with extremely siow drainage rates; thereby retaining all of its blast

20 suppression capability.

A foam expansion ratio in the range of 17:1 to 19:1 satisfies the above-
identified requirement. '

According to one aspect the invention provides an apparatus for producing
foam comprising:

25 {(a)  afirst tank carrying foam forming solution;

{b}  asecond tank carrying decontaminating/oxidizing agent;

(c)  asource of gas under pressure for pressurizing said first and second

tanks to cause the dispensing of the contents of said tanks;

(d)  a manifold connecting said source of gas to said first and second

30 tanks;



(c) a source of gas under pressure for pressurizing said first and second

tanks to cause the dispensing of the contents of said tanks; @d) @-+8pLf ol d
connecting said source of gas to said first and second 30 tagckji;@%%h%

2004 WO 01/85318 PCT/ CA01/ 00668 (9) a nozzle connected to said manifold for
di schar gi ng"® P33 under pressure from said manifol d; (fFCHPAPIY8assage
t hrough said manifold for carrying gas fromsaid source of gas to said

nozzl e; 5 (9) (@) SCannshoRaSMaStckito SElc BRI R 4RI gk Lpgovi h sai d

first passage for carrying gas fromsaid source tank and
second tanks; (h) paesswe fopesichipenifoldsai d mani f ol d connecting said first

tank to said fiyrst r_carryving f. form.ng solution to said
first pas'sage;(hand aﬁgééﬁggéﬁgwqq’hs%g@ﬁfgmﬁr SN ER? %@‘T“(f%ﬁ%ﬁ?i ng
said second tank t®fgaktb didpbzigssage for carrying

decont am nat i 28$ oxi di zi na agent to said first passage; whereby, when air
under’ pressur é9f s FRGOHH PEFS3I5D S3ish Hanimd commuaicatiagwith saidifisst  f oam
form ng solution a Sgﬂj\éﬂftogé b BL j di sghar ged
15 through said nozrbgl ein trhe 0$91%fégan&é%gélﬁ%%g%?%?ﬁfsﬁgé}ﬁ(o%{%es%gggr di ng
to anot her aspect, t@s;i nventi on provides an apparatus for producing foam

conprising: ( a f carrying foam'form sol.yti.on containing a
decont ani nat i ﬁ)d) oxitagtﬂgfi Hég%agqgﬁ? ,%a ?@ﬁnm%cgmﬁcggg 51"""35@ (Esiorsaie st ur e
connected to said {paskadelor paregafd=pt fEmird I QRALBISARS firbCoRaHSE 4ie

sol Ubl on to flow therefrom (c) a solution dispersi ng1 hose having one and

conndcted to <Hid RJAKtR BRSsagede RadgnaRjfold pennesting seithsehend tank to aaid (d) a

foam form ng nozzl grQpageddd ﬁ?ﬁ@rﬂ%&ché?{talﬁmaﬂnéjlbﬁigﬁmﬁi é]g%n't (Sl st
passage; '
whereby, when air under pressure is introduced into said manifold and said tanks,
foam forming solution and agent flow into said first passage and are discharged
15 through said nozzle in the form of an agent-containing foam.
. According to another aspect, the invention provides an apparaius for
producing foam comprising: '
(@)  atank for carrying foam forming solution containing a
decontaminating/oxidizing agent;
20 : (b)  a source of gas under pressure connected to said tank for pressurizing
the container to cause the solution to flow therefrom:
(c)  a solution dispersing hose having one end connecied to said tank for
discharging solution from the tank; and
(d)  afoam forming nozzle on said second end of said dispensing line for
25 creating and discharging foam from the apparatus.
According to a third aspect, the invention relates to a methdd of producing
foam comprising the steps of: |
(@) creating a stream of gas under pressure in a first passage through a
manifold; .
30 (b)  causing a foam forming solution to enter said gas stream to create a
foam;



25 creating and di scharging foamfromthe apparatus. According to a third
aspect, the invention relates to a nethod of producing foaq,&om iz@g t he
steps of. (a) creating a stream of gas under pressure in a fofs B-a ge
through a manifold; . 30 (b) causing a foamform ng solution to enter said
gas streamW@W§dte a foam 3 22 OCT 2004 WO 01/ 85318 BEF AAHAHF0668 (c)
I ntroduci ng a decontam nati ng/ oxi di zing agent into the foamin said first

| cont ay 7i ng : min said fir
Foam from t ho Chni {14 150 2 HOgrEminReigbal AR Rer LG o SRERRRE B ui'i ng

agent - carryi ng f oarpassagéhte doab indiviidual ibebldes ar sdid banelzomd i N great er detail

wth reference o the 0 ny|l dr,aw n Lnh which: Figure 1 is a
schematic fl ov&dﬁji ag %Cﬁagé%ﬁ%ﬁ%gff%@?&rﬂgqea@@%f%ﬁj %Cﬁ%eman%aﬁ(‘?ﬁ‘%nt of the
i nvention; and Fi gufegodtahiningikRitBhg agéhiourdirgbam of an appar at us
according to ag%e,cond_ 10 enbodi nent of the invention. Wth reference to
Fig. 21, an appHreainyentian igdessribsddeow imorenteridetaliwittieferpnes tedbs a mani f ol d

1 with a Aot HenBIBr AYgien: Conpressed air froma source thereof (not
shown) is introdacgd ?n?@ 't'ﬁe mahr'li fold 1 via an inlet line 3 containing a

pressure reguldgate 4is abeheswmiicdlowofiagranpofessappanatus aatordiegdo oagul at ed
storage t onpressor., Air flow through the passage 2 is
controll e%ﬂé?/&@e\%&e@%ég}jeﬁ%?ﬂ'ean%ni fold 1 downstream of the inlet line 3
in the directikiguef2 &4 séHematiciioaldlgiahtof IPSSHRERUL accdraPGANG fRSEGIE 7
conagcted toinlet line 3 carries air to air inlets 8 and 9 in a pair of

tanks 10 YrRediment LiH8CHYaMPY- for pressurizing the tanks. The first tank 10
Socon o st (AT EOAHS0 P s BERTY LBOHale BRI IB e o 1o
nmoni t or tihelugies appnaytold & with a passage 2 therethrough. Compressed air from a source
thereof (not shown) is introduced into the manifold 1 via an inlet line 3 containing a )
pressure regulator 4. The source of compressed air can be a regulated storage tank
15 or a compressor. Air flow through the passage 2 is controlled by a vaive 6 in the
manifold 1 downstream of the inlet line 3 in the direction of air flow through the
passage 2.
A second passage 7 connected to inlet line 3 carries air to air inlets 8 and 9 in
a pair of tanks 10 and 11, respectively for pressurizing the tanks. The first tank 10
20 carries a foam solution, and the second tank 11 dispenses a decontaminating/
oxidizing agent (hereinafter decon/ox agent). Gauges 12 monitor the air pressure in
the tanks 10 and 11. Solution from the tank 10 and decon/ox agent from the tank
11 are delivered to the passage 2 via lines 14 and 15. Valves 16 and 17 in the lines
14 and 15, respectively control the flow of liquid from the tanks 10 and 11 to the
25 passage 2.
A mixture of foam solution and deconfox agent is discharged from the
manifold 1 via an outlet hose 19 and a nozzle 20. A gauge 21 monitors pressure in
the hose 19,
' In operation, with the passage 2 pressurized, the valves 16 and 17 are
30 opened to feed foam solution and decon/ox agent to the passage 2. Air mixing with

the foam solution in the passage 2 results in the formation of a foam with a specific
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the tanks 10 and 11. Solution fromthe tank 10 and decon/ox agent fromthe
tank 11 are delivered to the passage 2 via lines 14 and 15. Vgl‘ q@ﬁ% ﬁ?d
17 in the lines 14 and 15, respectively control the flow of |I%i i g
the tanks 10 and 11 to the 25 passage 2. A mixture of foam solution and
decon/ ox ag;RPV§38184i scharged fromthe manifold | via anF&d{GA%6%ke 19 and
a nozzle 20. A gauge 21 nonitors pressure in the hose 19. In operation,

Wi th the pRSBRSZLOPERPYIhZRPendS u?b@h\fﬁévaiﬁm@'bg aﬂr&ie?srl.f%. 54 voRFfReg to feed
0 th .

foam sol uti on and decon/ox agent t e passage rrmxrng wt t he
f oam sol utidBil enteringethgamaniiptd b Byadiusting the tatio fob airds solatiof, the halme of th a

specific 4 18, PCT{ CAO1/ 00668, bubbl e size or expansion
dependi ngqﬁ%éﬁgﬁ%@% ﬁ%&%% {t%l%r% \%ﬁ’?ﬁf{s"oﬁ'%‘a \9@?'&%3 gVen|RrgRRve Bmdé’Fg%g t he
mani f ol d & spByifisdjolsne oifobimepulilesoparliter of fddm S6tbh. OThe IdMyelR) diBe0f  the

f oam bubbl_es aE be,a}la%ﬁered, A fixed volune of air at a given pressure
produtes f%ﬁfega DIEF is RRsiegRn e aneas wsashiodermptie hubblss astd theakmessof i on. The

| ongevi ty e pisisied TRRHLMAANES o dBHe R dEnBIR Yobasdn fod OF M t he

bubbl es and the dryness of the e pe ne bubbles is
det er mi ne@*p§niWsEats Ang thenkate ekgrairsgerofliguid famdihermubbidse of dr ai nage of

liquid fromth [ 0X nt.fr the tank 11 is jnjected into

t he foaning soﬁﬁ?#?ﬁk ?ﬁeqtﬁgo(%ﬁﬁ-%tggggqés We&?ﬂ'@{]q ’qhﬁz'oq_rglngrﬁp?qtpg i"e 17.

The agent passagy 2uindbe Hihé @6 dhaans REVBAT. THS dhehf fsefleOted HitdHId-ANSPHSS Y Wi th
t he tank 10. B¥uti nt roduci ng t he decon/0x agent

t he feed oEﬁr%ol utlo& from i .

dired |y PREGPSPYIERECHSlY wiihiha feed of solutiondros thedsals 18f ByHeirddusing bubbl es
are coat e¢ha\iddbnasiesy i I f WaTE res
deliver the agent to egt gﬁgﬁqyc@l&gréf %‘@'%gfeg'g Iﬁg‘jzg’ﬂﬁg}sﬁwgpésg?@%y%@

ef f ect i vePHEPIgS Are coied adfbrageoh Tiies, thepsibwsr dnaiming foel yultde stagdtareshe hazar d

2gent on CRo St BHRR 8 chlcl B BRICPEA TR ST  reRr Rl FienBe B e
agent . MiTeewgent omttredabbibs imngeiiately chtdotaife HazhRl 8% nRRMEESiddpnent ry of
e g R R ethbh Fedibas T 2REA B Fhe oxidiaing agant an the foam bubbles, whils
increasing the effectiveness of the agent. Moreover, increased iongevity of foam
bubbles reduces the entry of harmful vapors into the atmasphere for air current
spreading. When applied as an explosive containment, the slower drain time of the
foam solution provides improved safety for persons using the apparatus, because
20 the need for haste due to bubble collapse is reduced or eliminated.
A suitable flowable, absorbing, aqueous, energy foam material is described in
U.S. Patent No. 4,770,794, issued to Edward Cundasawmy et al on September 18,
1988. A particularly useful foam material of this nature comprises 1 - 3% active
foam forming ingredients, the balance being water, and the material having an
25 expansion ratio of 17:1 to 49:1. Such foams exhibit good stability and drainage
properties, and can be used in relatively smali amounts. The foam is discharged at
a flow rate of 40 - 80 US gallons/minute, preferably 40 - 60 US gallons per minute.
Example 1
A prototype manifold 1 was prepared and mounted on an approximately 5 liter
30 pressure vessel. A solution of approximately 1.5% Silvex® (see U.S. Patent No.

4,770,794 mentioned above) to water was placed in the vessel. Compressed air
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spreadi ng. Wien applied as an expl osive contai nnent, the slower drain tine
of the foam solution provides inproved safety for persons u5|n92t2ugc1'2004
apparatus, because 20 the need for haste due to bubble collapse is reduced
or elimnated. A suitable flowable, absorbing, aqueous, energy foam
material i SV98¥#Ped in U S, Patent No. 4,770,794, issE&a/GA8VERE0Rk d
Cundasawmy et al on Septenmber 18, 1988. A particularly useful foam

material  edark Wa¥ JoAbik& SOAPEIRRRIch ratléoaé Qt?;'ti \gﬁﬁ% Vo lﬂﬁ%@i PThAd W AU Fdi ent s,

t he bal ance being water, and the materi expansion ratio of
17:1 tfo 4Ymes t@eﬁummhe‘ewumm Q?hydlce!tfzrbpdmhteyo’am fdamlwag@ss@erwﬂert i es,

1 ow rat o o ir eyt B braafdl “Eb8ra o070 22661 gl one per

m nut e. Eﬁmmatem[ td the pam‘tlomadm mj‘ref@lfdaﬁq vieBlaBt te B sicanthcgausyt ed on an
appr qxi mat F3§ S5 liter ressure vessel. A solution of approxXimtely 1.5%

Silvex(r)P Lsanpling %fﬁhgf@?m 2verAN seatripeiatanginsdblasingsanlo Thet er was
| d | 8
pl aced i ngbhg &?%@a% ﬁre&%ﬁ@f@%@gi Al tefféc%sé%g?é&éd\égngiﬁ/e&%ﬁé 1 (the vol une

PCT/ CA01/ 00668 foam was gener at e an ex ron ratio o
of the foam wad Pﬂ@ssurlzmsimhmdﬁmlonmon'fpreﬂsm mogl;altaraia)thelfdraj\sbulable properties

of the fo base al | ct) as
bei ng supg Wf%ﬁﬁﬁgﬁq %\Héeﬂz%o '”Eehéfts g““? %ﬁe%'“@grﬂ rat ed
foam A bl(zm sbhﬁbnﬂﬁén@lﬁﬁ&%bﬂes&dﬁi@%&& 6% Arhba dorfiod e f oam over
an eI ectric deIo ()'ﬁl asting cap). The detonator was fired and the

resul® | ngaEP‘PéE‘?a INiRseukartar sk SsaiEating pzzls iptesd) sirusiure &nd the/| i nder or
a conpr esﬁﬂfodh@tt&?éﬁﬁ@ﬁ@cérh?ﬂ%?@ﬁb?ﬁ@Qbﬁrce%%é%ﬁ@sge?e%f ghor m bubble si ze,

slower drain tinme of the so omthe zero solution drainage
after 30 mi nuté@%@iﬂp%hletmsmwsad mmushwtattm@operatld@oampnm@nmahaly 8

m nut es t|n structure and

i nt roduc%ﬂb%gp@lﬁ&age 88‘? gpﬂ%‘i EWet Etgrﬂ%% f%’?)rf@tif ‘F’ai’i on.

Al t hough Slsb\t@dsre)j mwutr@emouéednttammd ibmﬁabroat/@hédﬂea!%bafanﬂﬁetﬁf the

i nvention, it Wl ﬁggﬁ‘?g]lp reC|ated é&those skilled in the art that many

ot heP® f oaRPFRIBRTPY & & TpEnylated to eribib éhergavisie expangien ratiegnd
bi ol ogi cabftfehedihealpresse8s aRtN I Whove.

Referring to Fig. 2, in a second embodiment of the apparatus of the present
invention, foaming solution and decon/ox agent are mixed in a single tank 22. The
use of a single tank 22 simplifies the method and apparatus of the invention. An

20 operator merely pours the desired chemicals into the tank 22, and adds the
appropriate quantity of water. The filling action usually resulis in adequate mixing of
the chemicals and water.

The system is pressurized by feeding air under pressure to the tank 22 from a
high pressure air cylinder 23 via a valve 24, and a hose 25. The hose 25 contains a

25 regulator 26, a quarter-turn valve 27 and a one-way check valve 28. High and low
pressure gauges 30 and 31 monitor air pressure in the line 25, and a pressure relief
valve 32 releases excess preséure from the hose 25. The hose 25 is connected to
the tank 22 by a quick disconnect 33.

Chemicals are discharged from the tank 22 via line 35 containing a valve 38.

30 The line 35 is connected to a long hose 37 (in the embodiment shown, a twenty-five

foot fire hose) by a coupler 38. The foamed solution is discharged from the hose 37
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15 agents, provided that they are fornulated to exhibit the requisite
expansion ratio and other related properties discussed above._ ReferLr to
Fig. 2, in a second enbodi nent of the apparatus of the presentz i B éé@n
foam ng solution and decon/ox agent are mixed in a single tank 22. The use
of a singl e"PAEPP sinplifies the method and apparatus FCTHEEPKEEN i on.

An 20 operator nerely pours the desired chemcals into the tank 22, and

adds the_(RROGRRI-ALIEAVE 49/af a WBEAE 40T HPielrol-Libne f@ﬁ'{'ué B2 HSHA kg ESUl TS

in adequate m e chemcals an emis pr SS8r i zed
by feedi n@!@hargm&épftwpaémmﬁwwgh h@ suiatNe fang g@mratmmng;tzl@rsemwnmoal r

cyl i nder 5 ose 25 ins a_ 25

regul at or :@g,\ﬁhgd %ha‘é@% iﬁgteﬁﬁ?’r?af\%é e@%@e%ﬁod,logmrﬁeé'ﬁ? %ﬁ r\r%r\'r'érVZ@ H gh

and | ow pQ@Q&;LID@DE!JﬁiUWo%DthEFEpr&atmnfdaﬁfe@ahsi@h@‘éﬁcbb’@f5 Nt he1ldrge 25, and
32 rel eases excess pressure fromthe hose 25. The

a pressure [
hose 25 i ?"PiWﬁQc?@%’E"PB"CS‘E'ﬁ@ Asgrctatesgye é'zalﬂf&h@ rpaztofhect 33. Chenical s
are di schargedaler efrhdier haitfe RAystiof 40 e%tsagmaa b@ﬁganéﬁ 30 The
line 35 is connected to a | ong hose 37 | nment

t went y- f i wecomtaminatipn glispessa) Sbypr&SMfoDmm (BBSF)rﬁmoii‘oahm asdlat"idiemeéter -

2 D - hanar SYAN S SyRRTe Sedpianft g (50D i Dkt abdsr i g

di schar ge aodhesntalior bivlddiedl elebostagihaté) BDSE ahk SOOSsAIGIARSEREH @g\eﬁp% eis
desch bed [|In Uni, teg%g%ats&: Patent 6,173,908, issued to John Bur eaux et
! p

Jan&arFpsyg is u BRRIcAgonDH GRd theef %ﬂ’p‘?’iﬁ?@ﬂo@ﬁ atefip &rpiealipémsi on
ratios of i dng@ oft8: 1110%61 5F6ﬂ9bﬁ¥a¢ﬂ pd&e BBIEHa'u Jﬂ%‘ eﬂéaﬁ% o r%hé‘f es the

size of the nozzle 40. di anet er nozz persa
suppr essatieicalyin ﬂ'ESFM ahélg 1dengmt hmﬁﬁ&SFomdeﬁﬁEreq:aihcsmmm asmht f oam

(DDSF) ap ozzle is used for surface
decont am ﬁ%ﬁﬁ&%nh‘é’n@ %B’fg)d?ar@@]teﬂ a%g%:'%&%o yr%’t i nclude a chem cal or
bi ol ogi caExemplar ani nate DDSF and SDF contain such an agent. No 10
encl gsure is used for ﬁ%pl i cations, and the foam expan5| on rate is

typichlly in ﬁ'@glt%@%p%ﬁ of Rig 2 e air pdindese3 wrg cherseddppl i cat i ons, t he
expansi on abéﬁdx%dtéiy 3000 psi, and the relief valve 32 was set at approximately 100 psi.

The volume of the tank 22 was 142 liters. The above-menticned foam forming

solution and expanding ratio were used. The system was tested in the DSF mode,
i.e. without any decontamination agent, and successfuily mitigated the blast from up
20 to 8 ounces of C4 explosive enclosed in a 1.5 meter diameter dome-shaped tent

having an enclosure volume of approximately 50 ft3,



typically in the 10:1 to 49:1 range In the DSF and DDSE%C@%

1808+2003 approxi mately 1.5 mdianeter) done is enployed 1@&9&'@9@68
t hé sapipasat us:eé F.mgznﬁss:nhe “air cyl ismey-a8hecnasscharged to approxr@}a,ts%%_

- 3000 psi, and the relief valve 32 was set at approxi mately 100 psi. he

-volune 6f the tank 22 was 142 liters. The above-nentioned foam formng

sol ution and expanding ratio were used: The systemwas tested in the DSF -
nmode, 'i.e. wthout any decontam nation agent, and successfully nitigated
the blast fromup 20 to 8 ounces of C4 explosive enclosed in a 1.5 neter .
di anet eMVBdItERIBhaped tent  having. an encl osure vol ume of approxi mately 50
ft3. 7 19-082002 OMNN9/ 2. 13: 4§ 2 9531 ' BY- ASSOCI ATES 2-2 OCT 2004

CAQ 00668 LEIT- OcsAbepPaiREsT o AP “%"9 R/ sypistna Rssegially Bluci ng f oam

consi sting eggent kil 295 for daMyiry fRRKToiRRY dokicrPEdhmthd %am form ng:

sol ution containing a .décontarninatingfoxidizing agent; (b) a source (23)
of gas under presﬁwt@ﬁmﬁﬁﬂi%lql@ﬂgalﬁﬂﬁ ank (22) for pressurizing:the

| 27) -t f I ut

Lo (1) oo bl tohi b QU e SR BY o M (B 20 UL "
]gll schar gi ng sol uigmssﬂrzingtﬂmétdéﬁr(&z} (omsealhaszmtnfenmﬁgvmget&mm(d) ﬁ f oam
ormn nozz r | on en 0 Sa I spensin ose
ST 1S "D | R kiR dRRersng asR DR ik SheRPh et e A B an

_appar atus accor di ) ¥ fbdHdigihg Qd&ﬁttdﬁﬂmﬁ%héﬁhk@m rﬁh@?ad?él%d #othat

connecting said tank (22) to said source 0 méwa pressure
~ regul ator (269 i na#karn formieg nDﬁ%ﬁ?é‘l@)Z@)PmVl@eC? an aaﬁqqof@te fagid27) in said

| i n{det hose ( 25) d@*ﬁ@éﬁéﬁﬁ'ﬁbgé (5 fr BBy %ﬁc@ directly descharglng foam from

the apparatus.
2. Anapparatus according to claim 1, |nr:lud|ng :
(&) an 1nlet hose (25) eonnecting said tank (22) to said source af gas (23)
M a pressurs regulator (26) In said inlet hose (25);
45 . (o) =a first valve (27) in sald inlat hose (25) downstream of said pressure
' - regulator (26) In the direction of gas travel for control!mg the flow of
 g2s 1o said tank (22); and
(n}y & second, one-way valve (28) m said inlet hose (25) between said first
valva (27) and .sarid"tank {22} for preventing the gas flow from said tank -

20  (22) in the direction of said source (23). |
3 A methiod of producing foam for explosive blast suppression consisting -
of the steps of: ' |

(@) - creatinga stream of gas under pressure in an n inlet hose (25)
‘ b) introducing said gas undar pressure into a tank (22) carrying foam
25 _, forming sciution for pressurizing the tank (22) to causs solution ic: flow
o N therefrom; ~ - - N |
() conveying solutmn dnscharge& from the tank (22) through a dxspensmg .
__ hose (37), charactenzed in that S
‘ (d) * the salution from the d|spensmg hose {37) is dlscharged through a
- 30 ' ' foam forming nnzzle (40) to create and d;rectiy discharge foam undaf
' S pressure.
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“regulator (26) in the di feéti on of gas travel for controlling the flow of
1g9@8§-20p2sai d tank (22); and (h) a secnric>l, one-way val

L3

20025 and (h) ay Ve Ze%(ﬁﬁ 229@4 seAd100668
|.nl' gk R05£ (ﬁﬁls bg&f/\?gpﬁ idfirst valve g27) and sai d*tan for.
preventi ng thé gas frow trom said tankCFABOAFISIATER the direction, of Z9asdos
source (23); . 25 30 3. A nethod of producing foam for expl osive bl ast
suppression consisting of the steps of. (a) creating a stream of gas under
pressure in an inlet hose (25); (b) introducing-said gas under pressure '
into a tank (22) carrying foam forming solution for pressurizing the tank

22) t | Uty - . \ | | | ut ]
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FAX 232 5531 .SEdY- ASSCCI ATES 2 T 2004 CA0100668 ij 006/ 006 4. A method

- according to claim3, wherein the, gas.introduced into the tank (n).4.9

unde¥ d pressure of 100 psi, and the flow rate of foam di scharged from the

no=16(40) is 40. to 80 U$ gallons -p9r.. minute. AVENDED SHEET '
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