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COVMPRESSED Al R FOAM AND HI GH PRESSURE LI QUI D DI SPERSAL

SYSTEM Field of the Invention This invention rel ates
whewadi3p7t o the field of dispersing foam and hP@hus2006/011481

pressure liquids, and nore particularly relates to a

conpressed air foam and hi gh pressure, |ow vol une

| COMPRESSED AIRFOAM AND ¢IGHEPRESSURE!LIQUIDIBISPERSAL

cl eani ng, vapor suppression, fuel spills, and fire

suppr essi on appl i cations. SP/rsd'tﬁMm It is a problemin

the field of deconta t ns, which are

of ten executed in reliﬂi ﬁ N ﬁ{'oocleanthe dirt

andThigdinventibherelates esroatlly & fth@fflélbeodeTan@ffotahe and high

contapinated unit priogr to decont am nat i

n
PrepREt IdyAt arith MAE RiKticwaruyelptes 9 @lCHQ"Fgg%%Q@eag J%ma%nd high
S li 0 C
PreEEf e Ve 18I fisRaRchs Sk J6P esqii®lion. general
cleaningt kepomsugresdisn fag tm"s;mtde’ufecsmpwmcﬁraapplufatlans
unit that has al so been c tg nat ed by the
intentional or unintenti OMI ication of a
Conﬁ@ﬁ‘d‘ﬁffdm&nalﬂetﬂb fl?&(&f deoit pEkiealo é?éf?ér%!'\ﬁﬁl:h are often
radi ol ogi cal, and nucl ear agent. Typ| cally, th
exeaplied ngremo@kiocatmws v‘@nletao thediatandanudmar ptherimaterials off of the
ch has bee dep 0 n Ihe r ocal.ion
suffbe’ Of s dena e il drigfcten FephEtaraBaRa ety These
coﬁtaﬁﬁne{veamrﬁtshhgiﬂbé%ﬁ.ﬁgest@@v@ucmmc@véﬁ&mé fd, or non-rolling

outputs hot water or a bleach and water m xture. Then,
stockesueh leisngawpmekt.i Buitdingshend dtprage slavds.t Airt and mud or other

mef A0 L) BEbhAB e oL BeCes T R DEs AN Gach sartampipated by

theomtérlitﬁ)rfatﬂdrl men&intiokal dPppiscatibhi 6f dessmbmmadtitigh @geht, RRich as a
requires at |east two separate and independent systens

chepicgb td‘é‘@QWédaﬂﬁ"Qth‘éald@%ﬁvﬁlﬁaﬁé@ﬁ&ﬁ\')ﬁ&ﬁrﬁt i logpically, the rolling
sto@( R GRS to %@ﬁo@ﬁ%ﬁrﬁt nge d"lﬁ‘g %@e%eﬂ&?#%? the remote

power was he uni
Iochh@m voineresitl isecl panesd imilmtﬁagenﬁtkmmmdamlrmﬂphdmdmth a high-
i ncl ude heat e%g%nd eat ed h Fressure spr é
Presydice reWshaa B ?"e"d dOHBH %@8 SEPET Qi %lsb'ﬁ ch nd water

ml)&ul%anTHanﬂh'é' r%ﬁmg-réi%l@ls! fLﬂH‘fe?'%inQéﬁ ﬁ"ﬁ’*ee&e mlnatlon line to
decont am nation Solutions to be use |nthe of

a seeoadi wiagdo wieate tde separate  decontamination system sprays a

decontaminant on the rolling stock. Thus, this decontamination line requires at

least two separate and independent systems to be deployed in the

decontamination operation.

Typically, high-pressure power wash systems are used to power wash the
dirt and mud from the units. The high-pressure power wash systems presently
employed include heated and non-heated high-pressure spray systems that use
heated and non-heated liquids as the cleaning fluids. These liquids can be water
or decontamination solutions to be used in the field of operation. To heat the
water or decontamination solutions in a remote location requires additional
equipment in the existing decontamination systems, such as large boilers, to be
transported to the remote location. Further, typical high-pressure systems
designed for use with water do not generally work with other liquids, such as
decontamination solutions. Moreover, they generally are not designed to heat
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wat er or decontam nation solutions in a renote

| ocati on requires additional equipnent in the existing
wale@ont®am nati on systens, such as | arge boil erBCT/US200€011481

transported to the renote | ocation. Further, typical

hi gh- pressure systens designed for use with water do

r h [.i qui ds,. such .
w8 SRR L MBSl BLbcdy s oy generaly are
maree effebtmheszvlgmedwdad:emelaénlmt Reatetld ¢idtewatdrdigl dSmore effective
such decont am nati on sol utions, which both generally

clegning.agentrthag G W%haﬁéab%@eﬂrﬁﬁpqmmﬁ@é@@dsommns generally
ardghéie éﬁec@lvg%f?eé? gcéré%%_a?é HAWh ?rﬂ%/ns genCO| d

wat er and heate ont am na |on so erally
are 'IFhﬂS@ ¢emete i loeativren typiegllararehaat estjuihyed whiem ¢leaying and

.These .renpte | ocations typicall ren
IRt RYetPEan S M ERISRFS PN S Ghsprayers and
detoataramalio 8 NsdMitRsH GpBliQRUMR s r$ Wvﬁbéﬁréré“'r‘é’qwred t% effectively

decont am nati on sol uti on aQ[ph i Cation sprayers, whic
y

'W@i@ne@qaﬂwmmé’f&t@ﬁt linss| yT Huspltenwmopedy clean and decontaminate

oS SRRABIARY, bUES TR 0RO REE A EPdantegpoatons

sidriificarfti ghbunts efuineiid ehdrd\eMmis lb@%%ﬁe@\@!éd to transport these
m@)@gmfl cant anounts of tinme and energy nust be

HabRghtreps Wirswash an@ desontamivaiiRrasobiigh appéeatipnesystems to
thé@é RS 18E5HLRY ﬂ@% w?Heﬁ@%Hfg' é’Be@@rﬂéhﬁﬁéﬁo‘?ﬂﬁé’ stens

ese renote | o I ons use In deploying a
decdnt aditadn, ormamyre of | theddietootamination oforiigas used in the

nt.a natl on formul as used in_the decontani nation
de&%%é‘?ﬂﬁnﬁ DRPBLRIS CHIBPRSIteRR, ObIWOBF B1qTRdNiVigal compositions

orCQ&B%hé't‘P@? H’éves‘gh‘é QRS bhale E?zﬂgxé%@ fbut' nOfthe individual

several years, but en the in IVI ons
copmesitionscermacin eantactewith eHtheothem i anrmkture,, thdlehelf life of the

4 et Rl SR8 M3 S
OrideerRsBl MRS Gi® ﬁ@@ﬁﬂne‘im@kﬁwa@%ﬂ' t‘irﬁb' %%%W BgE BeYust for their

not be used for eir I ntended use an
lntﬁﬂ@@@rl%edlmsﬁmsmlbgo propady f alispasiede  Also, some favorable

oSSR AR T FiaPb et ubeoal i Shansion ratios to
Pre\ge® mh AT ld@&oﬁfafn@iﬁéhdr?@ﬁéétlvé?ﬁssexlaémé%mﬁfé’f%ome preferable
preferabl e decontam nation fornmulas require an 8:1

deész@taﬁyn@fﬂprr farmylas Feasiivei 3 B e eXpandioe netis forthitisnahefiestiveness.
TH el B0 e PR S S AL e e
deoontantiratiort foroaiprag sssskaic niigtups dindeorhpeessed air to provide the
8:1 expansion ratio. If the application parameters are improperly set or are not
achievable at the outset, then the specific decontamination formula is delivered to
the contaminated unit as a watery solution or liquid, instead of the ideal foam.
These parameters are difficult to meet in remote locations.

Further, where these power wash and decontamination units are used in
remote locations far away from the base operations, the cleaning and
decontamination operations are not usually performed efficiently because all of the
systems that are required may not be available, the available systems may not be
properly sized for the present task, there may be a shortage of the necessary

liquids, such as water for power washing the contaminated unit, as well as other
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8:1 expansion ratio. If the application paraneters are
i nproperly set or are not achievable at the outset,
W b@a/113ee2 speci fic decontami nation formul a i s PEl/UsS®oeol 1481
to the contam nated unit as a watery solution or
liquid, instead of the ideal foam These paraneters

fflcut to neet in renpte o] Fur.t h
s B s b PR B BB b D e
usedadditi6 AR Shé & Aldpivty ot deedhthiniationCop&@sions can become
operations, the cleaning and decontam nation

stalird becayss ofrollingtstocluwithyeser basiaries astitat direst The dead batteries

L Tt R

beptiepepbited i toethel decoritaninatienting,aakd miseeddl‘m}fiab%qalpment may
shortage of the necessary |iquids, such as water
itseRac omw%mweéémraﬁpﬂacéwﬁhﬁh? oRraRRedSling Stock.

Oth é@fo%sth'é fs H5@aY! f&eéﬁ( dit Egﬁp?ﬁsesre@tél ,QCAF ) and

econt am na ron I Iy, ese cFean
hlglmdeMGurﬁ aquumatmepensabrsytstamstrmhpmm:ae ast affeetive means for

because, of rol)Jing stock wth dead batteries or fl
IETTEG, eGontEHIABHs: AhdTar 84 haAPSh SHBBISSHING: e providing

tréﬁép%?tabﬂﬁ;}éﬁ@@c@l&éb}{?} other pieces of equipnent that
must be transported to the decontam nation |ine, and

this additional equi prent Selutiomel f becone

contgam nated fron nta with the caontaninated . .

ol | TG B Hrbpar biferhets' SEnEATARY Rofetfipical advance is
adhid R it 81 8AMY BRSPbseht copredsetiFair Ivamhasdh hrjtepagsare liquid

| iquid dispersal systemthat provides an effective

digersal systen. cgnnag, “CitbitLdisystenmg hetgia. f The GAE/HPLD system

U8 2 RREFRS B R A SIRORLES R e st

aral & cophpredsed @wa‘ohm‘bm-@%teadv a'heeCAS/H%ltﬂ) a&yetbm s hhdntegrated
art b%?the resent co ressed air foam and

sygtejn-thateisseasily|trajigperig @F,@p é{‘fh"é}}&?@rﬁe P%‘?Q’T\BB remote locations for
de"c%ﬁf ? oY §bRETal REdHiy ggﬂﬁoﬁyﬂhﬁma& REHddfstion, fuel
a mul'ti-Tu Y65

el “engi ne, a|r co ressure
sl - aryds tfizen s&m:areesmnandln aomearqspes’setheaOAFf/blalnD system provides

AR FUPRoRt i SuR FoRPERE. HRTHIRT clflh Fgilties, and
aikgsE i n TrﬁéTDU?\F*/PIP%D 0B§stbR E860HAMUBAY | Mith g§fé$l"d@kd CBRN

cl eani ng, or suppression, Hazmat renedi ation, fuel
degmntarglnaaad brmsla§upml edandard fire suppraspientand tipzmat foams as

G AP P LS B B RLLB ROl 48 gt sompy
water and glycol-based de-icing fluid.

The CAF/HPLD system drafts two-part (binary) or multiple-part formulas
directly into the compressed air foam (CAF) sub-system for dispersal through a
handset hose. Interchangeable nozzles allow for straight stream throw, wide angle
rapid foam coverage, effective liquid application, and easy rolling stock
undercarriage wash. The CAF/HPLD system also simultaneously powers twin
high-pressure hoses for powerful hot/cold wash-down capability. A chemical
induction system allows a user to introduce soaps and other chemicals into the
high-pressure stream.

The present CAF/HPLD system includes a high-pressure low volume sub-

system that functions by heating a liquid to a temperature above the ambient
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aircraft. The CAF/ HPLD system can be used with
st andard CBRN decontam nation fornmul as and standard
wo 20ve/1830ppr essi on and Hazmat foans as wel | . ThRCT/US2006/011481
CAF/ HPLD system further dispenses |iquids such as hot
and col d soapy mater and gl ycol -based de-icing fluid.

ten}éjeer?%/glf@g 3(%(! b"i-\th/ﬁPLPP th i6 HRRYNEY ®rheat a liquid to a

as direc Into the conpressed
h.gal@ndugatme(nﬁﬁé?}atwehes‘ysthemrfcoeasm ﬁ]@ebera@flmairldﬁﬁgﬁf the CAF/HPLD
handset hose. Interchangeabl e nozzles allow for
sys{emai ght streamthrow, w de angle rapid foam coverage,

ef f 8 pedVidey =Bt efficient foam
o EDEYE e Rt cal oo paspabe, b arkint o

delmemwlayatemuswe pleater/oami mixirghupes sonraesialysaygjlable foaming

hot / col sh-d |
B A 5, T e SRS e, o
op@iuse @ f%@hﬁekﬁérﬁsldmélemegh{@bmeftﬁe fita eamre%mt foam may

present CAF/ HPLD system i ncl udes a hi gh- pressur ?]
or vy et sigb additienal tnrassurinesh waiey @szah@'a}neﬂanfa ITi ﬁ‘tﬁh gs multiple

bepef&g‘ hﬁecl raﬁéfra@ﬁ%Y@yi&?leﬁrm& tre gcfr@gé %gwac{’fﬁgé Reppressant

fodm,%ﬁbrt&lpﬁréﬁsgm 200 a8 devopediraination ﬁ@ammnmavoiding the need for
i ncrease the beneficial use of the CAF/ HPé ,e& ™
complenwaternpiBeareasaids & craalaine sheays kR water. The

ehﬁhﬂ?{?& Gl Watboam dg! 'd\éﬁ\'}é(rg\/é@l‘egﬁnt 8b3‘/"aFé:1"fdéchafﬂls apparatus

e uses conmer ci al bl e f oam ng agent

lnddﬂ)@hdéhﬁoﬁénafgéeduMytdieNatppIthxaiatytyplceﬂy nbeded for flre fighting or
pressuri zed gas and  the optionpal

de@&tﬁaﬁﬁn@wprepeweﬁesi increlios. ?H@ef\iv?f&fé%BBH%%%HR'EeSP@A?nmed'Um
it s@@ﬁé %felﬂ&h{ HSEn st fn{r;?r@%d %ep?éeéuﬁz%ﬁo\ﬁ'amer@‘s the use of a

pro has nu I e bénefits, including the
gaeﬁduchlmcomprde&sedoam Dr@n@emtgeeﬂt ppparienity fas storage efficiency,

sm:gg e;@%%ﬂé@rﬁ g}e ]%%eﬁo u reﬁ%gﬁ%ﬁ* Q?i\g]e%%l% v tté%reb}/ efficiently

geWetling pHH@'sﬂgrnﬁ’@Féa"vaéluéuéﬁtltyf@fapﬂ)ﬁdﬂansiiﬁ e sl physmal space.
pressurlzed water. The elim nation of water as

Simdatlycthg maf atpresewjzade R PEWaRPE PABIARGSYSten to increase the

i nde e a i )
Progio a1 o PAferTB YRl dUdEs df urduy, complicate the
apPHFA0S 8fcel puragslof |o®ﬂweigm@advme§ afesanailable for this purpose. The

I nconpressi ble medium it storage and deliver annot
rewtamp.e@p@wtw it ethaibiozay RSl e5eMPRSt 1AL giMesions  and

m%@% F}éﬁ or Sbtessﬁ%nﬂ‘fo! of PV ifRGS &7 8R! pressurized gas and

orage efticiency,
water/foam mlxture is accomplished by way of simple valves and pressure
regulators, thereby eliminating the complex apparatus presently in use.

In addition, the compressed air foam sub-system uses two pumps or
multiple pumps to keep the solutions separate prior to spraying. This prevents the
unnecessary disposal of an expired mixture and requiring additional time and
energy to dispose of the mixture. A first pump is used to pump a water and soap
solution (Component 1) and a second pump is used to pump a second
decontamination solution component, such as a peroxide solution. These two
pumps then pump their respective solutions to an outlet tube, such as a sprayer,
that then applies the properly mixed solution to the decontaminated units
concurrently. These pumps further provide precise mixing ratios of the different
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since the gas can be pressurized to extrenely high

| evel s, thereby efficiently generating and storing a
woawb/1geant ity of propellant in a snmall physi cBCT/EpR0€011481

Simlarly, the use of a pressurized gas powered

punpi ng systemto i ncrease the pressure of the

sot@ld ‘éerf h%ﬂ/ EIRaANy Hhyr %eg&?t%nﬂ%téckﬂ‘ddﬁéfatlon In addition,

corrp |cate t par atus Si nce puanps
besianies the eiem:oatdnalblaet tmnpbhestsmr@m‘t@%d "Fﬂmmwtylammare mixed on

a atus.is therefare lig t\NEI conpact in
IRE, PSS N dRem UG De o and. [grRsificgt or changed
indtaAtly lrPeodelfthe pressurized gas and water/foam m xture
is acconplished by way of sinple valves and pressure
r egunagaddigion; teseclly itd ﬂranwbrtaglhtmetheo@ﬁlFéHPthaysdEns provides
use. 1 n addition onpressed air
i8R0 by, 41 SUER prery Bt Y SteM pheapGapD TS SRedls foam sub-

sybtien SRIruEfisnts eRANMHE dHd UedoRtaiRindYibAYfuntiibBality in a remote
prevents the unnecessary disposal of an expired

logatien.r Boiih @ ubetystema gandte tusedacondureendlyd thureepgg piece of soiled

ofl 2058, 8o BT iy A HGBLRBAET Sl me

thatarpidce ofgeling @tmmarabé eeenntafffQRUaNIN Bld CAFSRIIEY<IEm.
conponent, such as a peroxide solution. These two

punpairthesnsipaarihe Wé@ﬁente%lélﬁﬁhﬁé sysfet ramsson2davolt (or optlonally

12%6“82%6&{]%&';{%&%@?”% %@g%lﬁeof I gtﬁt&ﬁﬁﬁ cfegag} tﬁtﬁ?r as%n stalled

vebimhesiforetdt by .thd kissentamipatibnilihber Tk ®dvee i eabffious amount of
g ratios of the djfferentsolutions for_ optimal

“”tfr éaﬂ SEran Yt dving Ieatreesrpanathesiecq af aaw.pmezm namely a
balf’c@ VI du%%}ey aﬁ?%@bﬂ%lg%ﬁgﬂ?gemn ea‘ﬁoﬁélyéegince the present

are m xe reci
CAFHHFﬂsD syateve ipclodes e amcbdrmressmmcérﬁe@énoresc lsanb@:b flat tires,
In addition,

oo 15 BB 5 Nt T P S ek o ccment g

traplspoite@ne ahe! denbdrditaBb A S eF%HHeﬁM?FeerBr@?ﬁn ic taols, such as
conpressed air foam sub system for efficient cleaning

exfaetieretans, anmee dévers ofiof themalir |compresssorrmelé

| ocati o can .be co ent .
thuzIIh on@O\ﬁ(TgoééRFmﬁsé if'é"gerf‘o‘?qni‘%'aeét 5‘83) '%8 & g%%gaessed air

foa/mtsfuti-éyst@mgwm@ﬁ@'h&@re%gtbreszé\ﬁv@m%ht%térﬂ”ﬁldudlﬁg a boiler for -
that a piece of rolling stock can be decont am nat ed

hegjing wa rCSb(Faé‘MbOQ‘)%t@ﬁ“’qduﬂ'ﬂH@r tospryide tan giffestive and easily
il s i L S
j unPushararyng dead batteries on stalled
The invention provides a compressed air foam and high pressure liquid
dispersal system including: a compressed air sub-system including components for
delivering water and foam concentrate mixtures from a first tank to a mixing
apparatus, components for delivering a product additive, other than water, from a
second tank to the mixing apparatus, components for mixing the water and foam
concentrate mixture and the product additive to produce a foam liquid mixture;
components for injecting compressed air into the mixing apparatus to produce the
compressed air foam; components for delivering the compressed air foam; and a
high pressure sub-system, that includes: components for delivering a liquid from a

liquid reservoir to the high pressure sub-system; components for generating a high
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vehi cl es found on the decontam nation line. This saves

an enornous anount of tinme and energy by not having to
WO e@eapdr: anot her piece of equi pnent, namely BCDEB1006/¢11481

charger, to the decontami nation |ine. Additionally,

since the present CAF/ HPLD system i ncludes an air

bre ' Sy Rqui

P o B e o B T P s and a
powér plpmit porpawebiengompegsspdraiefbano subsydaeto and Highpressure sub-

l.ine. Furthernore, pneumatic tools, such as extraction
SY§!®®)s, can be driven off of the air conpressor as

vel Pref@%l;m oel cEAPOIEMD oY efve i i eaitdrand éowrhi dahcentrate

of a conpressed air foam sub-systemwi th a

mD;tUges frose sarrshdask iRadhe spidngnannecatug AGd atf@oucpmpor\ents for

or. heat

ool AT R BGRB8 R o

ap@@@t@%ﬁ@lﬂo@ﬂ Q&ir;‘stqm’gw @b&/f@]{e@bm‘(ﬁ%}bom plantdmdrm the water and
rovi des a conpressed air

foaen qeereent E?é%rg&tu@yﬁné’mtl @,Cn())rl?{gre:ugb @M&@ée ag; water, at a

coﬁt‘r’@l Stem i i %éé%r@onm%ﬂa\?l fochedﬁlls‘tvﬁ*id r%C‘é‘ﬁ%le!f)umps are

oam concentrafe m xtures froma first tank
powexedwgyeq)papplyuﬁ preesqumeeingas fand depressurizag ga@poétﬁied pumps
t an_wat er m a s

{
oPRiaFhTaiipSha PPl GHETAEPRr BAF tha e O e ngnd foam
coﬁé@ﬁf&@ﬂﬁ&fﬂréaér% fﬁéﬁr‘éﬁ@cﬁﬁé’dﬁﬁé’ Shedusdn daedr! b thd eontrollable

ce a foam| QUI m Xt ure; conponents for
ratenga@tpmgswenprl%@@arablaa ithe mttppﬂm@fnwrﬁrsa@n%qﬁp@aat isludgs an air

oBlarr et RNk ChiptEeoBifer AT O RRENRy (e supply of the

préﬁsﬁlﬂiéﬁ "ga%UtPl%Yérbbgl ttid1abmipaekrtser d@ﬂwﬂ@m@nqm from a liquid
delivering a li froma liquid reservoir to the

fe%%ﬁr 0 &S tidh BUIFSYOR Uyl EMAIAES ARG aMEImPPHGTed by said
ool REFE Y] bt FRIPOI ot ol 86 3o v
Pr@f@‘f\ﬁblyﬂh@ mghmres&eé wbpsysn@rmmdhdsgssh@mmmdumpgrPreferably, the

pressure sub system Preferably, the co nent s
coquonesls ey ﬂﬁ&vwmgarf g rfioR oarRstHt AR Tt iitEs @ heating

eIérﬁé’ﬁ‘P 3o f bééﬁ; tﬁé‘nh &%U%Xh(?‘lﬂgaﬁi)aé afeHsoeraflire h§bove ambient

nponen r| ng a product additive, other
tembemtumt erPrefferabiygl tbecbeatlngardkernent recluded reg hagffpanrasame liquid

ool B e e B R0 B B Bl hyiing a el
to RhEWGhefddr tth¥ehight PRIssLfAMqURL Bbilerdforathe operation of the high
pressure liquid boiler for heating the high pressure liquid. Preferably, the power
plant includes an internal combustion engine. Preferably, the internal combustion
engine further includes supplying a fuel for the operation of the internal combustion
engine.

These and other features, aspects, and advantages of the present invention
will become better understood with regard to the following description, appended
claims, and accompanying drawings.
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control |l able rate and pressure. Preferably, the first
and second punps are powered by a supply of
w@e@saworzed gas; and a pressurized gas oper at AT/psope011481
operated fromthe supply of pressurized gas to draw
the water and foam concentrate m xture and the product

addi tive, other ghapp LAbti ﬁtofttplﬁlﬁ ihas! able rate
and pressure. ?ﬁerﬂégy—hpﬁe—su'pmw%essurl zed
gas F|gwéude$llelramsr aronipo eesie fpcmwewmshlbqrf tere grobediment of a
ant for. s yi ng the sup t sur zed g
coaranesh Pl ToRRe HEOhBIIRES SIS Ui JBPRIR (BT Rl e present
m\ferr@Uha I|qU| d reservoir to the high pressure

systemincludes a third punp powered by said power
pI afigure Zinlwstrawsj ahotheir dsemetiiccoatl viavabf éhe snebadiarent of the

cofig sl B oA 4L Bk R ik T ST S ATy, Of ffgure 1 of the

préESYMARRIMtionf or delivering the high pressure |iquid
further includes a heating el ement to heat the hi

h
presigre Biiljusteates an texpinslest inomneibevéewnsl éme front view of the

or RGP HE .5 OSSR ot PR 0 2y LB eyl i st

ofmgméuratheqwe@bmomamohwt her i ncl udes supplying a .
fuel_to the burners of the high pressure | |%i g boi | e][ )
f or Figigeofeillisiraiesoin thechdadisneJelineone (eM@opENgRt, of a high
| , . .
P b B A e 8 i T SRRt prbSSure liuid
diﬂ?reeéaﬂrsybtgm of tree preisennimiventiariyust i on engi ne furt her

e Eote S HRBlAeRdn Bt fiebtm 8 P8 Shhining pf fompressed
alﬁ%@ﬁ%@o s?&@rrﬁgﬁ’t%@t%%re%e& Bf feARSSY hlg'Fleﬁ’@*sém‘é iefulid dispersal

becone better understood with regard to the foll ow ng
sysiese of {ite preseabipraniEan; cI ai ms, and acconpanyi ng

dr awi. ngs. Bri e cr, n of the Drawi ngs.Fi 1
1 ST ULt RA et O BB RS sSleR aromeressed
alroéuﬁ-s‘}gt@?fﬁ efsped abmpfaxddand fohen apderigr prdssdrd tiquid dispersal
di spersal system of the present invention; Figure 2
syplen of e resaRbINMeRtioRs @RSk ri ¢ back view of the
nb
Sf eg—i l%nfll%ﬁt@?% g@ﬁé&fﬁﬁg ?rhrfofrr?a@%%e%fg@fent of a fuel sub-

sypteps @fitthe woevdressed Birgoam andIngtslprmswealquei(mS@éesbl system of

i sonetric view of the front view of the
the present invention.
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enbodi nent of a conpressed air foam and hi gh pressure
[iquid dispersal systemof Figure 1 of the present
wOo pwentioon; Figure 4 illustrates in bl ock di agPenuszmoen11481
one enbodi nent of a high pressure wash sub-system of
the conpressed air foam and high pressure liquid
di spersal system gothfied HEseHid M SPiHd BRawfidgs! ¢ 5
illustrates in bl OCTK dragram tormone enpouar tent of a
conplneaseuidance fvdtmilsel preyertecompradsedcainfoaess eddahith-pressure
. foam and hi re liguid dispersa temof the | ,
i sSSP A B L lor S AR ke LS o 50 i casiy
tréhpOrRbd aha QI be R m?ﬂérHB{e. ﬁ‘)c%ﬁ&ﬁ’é ?érssﬁcﬁﬁémination, general
sub-system of the conpressed air toamand hig
clearing uyapari sypiptessicm dilazhatyemediation, tfuel spikss emd fire suppression.
i nvention: .an i 7 illustrates.jn block diagram
Iny G4 2SRE%% IR AR Sustenor O SYieSeGintemutation Support for

duraBRr eIRffinéitl Vedadlognderbaiah fREMESII Gnbli Aitdfdi SPRE SBAF/HPLD
system of the present invention.Detailed Description
systern tantpewsad yvilhmstasderd RGN wiechntaneinptiers éammulas and standard

, ' i gh- liquid di .
AR50 2 PR TS LM 085 vt
systeh| yther aDSPBIRLAD| eystBeh CRI0 ballpsedite) Uote effectively apply

| ocations for decontam nation, general cleaning, vapor
decopipnaingnb nforpdniesior r érddiaxterder, Puilsing papplicatigng fasr ewell as
i : st
coHHBRIRRSS Shoukd SRRSRe Sy LS EheBes! A o <hower
systpm pise @vailatdai tae spravidesaitimat paovites | sisowendtations for multiple
aircragft. The CAF/ HPLD system can be used with
rd CBRN decontami nation formulas and standard

firer RS s@@férﬁ%%ﬁar%ﬁﬁ%&m /E@'Jl_igs é’mﬁﬁagi@g and cold

as a decontam nation system system
soglipy owetear hendi ghcol-based ebs-ici Yluibplly atdditon dai othat cbotponents,

. riqr a xterior. buildi,ng, applications a ||
i O Eie bRl ol SERfalnEhmponais. e ERFMHPLD
syg&im cloBspreférabt ineRiesSOAMBULYBIAR: § Mtbleddlufe SOBlsystem, a
provi des that provides shower stations for multiple
CopressRkIair faae GAbr$YPINs s cempresastle pirdsupeysiem, and fuel sub-
sy? i ds such as hot and cold soapy water and
gl'ycol -based de-icing fluid. In addition to other
conponeddition, compressed air foam (CAF) means a type of foam made by

injecting compressed air into a foamable liquid solution as it exits the pumping
apparatus and flowing expanded foam through the delivery hose, such as the two
(or three) constituents of DF200 or the three components of Reformulated Decon
Green or other decontaminant formulations. Expansion ratio means the volumetric
ratio of liquid volume present prior to expansion to foam volume created after
expansion. A 1:1 ratio means the liquid has not been expanded. A 15:1 ratio
means the liquid has been expanded to 15 times its original volume. Also, gallons
per minute (GPM) is a unit of measure for pumping throughput through a system
and pounds per square Inch (PSI ) is a unit of measure for pressure. Cubic feet
per minute is a unit of measure for air or liquid throughput. Hydraulic lines are
designed to carry pressurized fluid and pneumatic lines are designed to carry

pressurized air.
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i ncluding structural, mechanical, and electrical
conponents, the CAF/ HPLD system 100 preferably

WO p@badw32 f our sub-systens: a high pressure subPcBHYS1006911481
a conpressed air foam sub-system a conpressed air
sub-system and fuel subsystem In addition,

oggmé ssed air foam (CAF) neans a type of foam nade by
I'hj ecli ng conpressed air into a foanable liquid

sol WFigare asllistreres bd dhBo@iviBHt T tAE A BHRLRBIsteh? W00 dncluding
expanded foam through the delivery hose, such as the

a figdng 302 Ktlag paspAdPi tjegtsdingfacopsees 4 41 besa Az@dncluding forklift
t ; .

SGRTPRTES: o SBSLTUNA S RRESL 152 5, Qo JHIEL 120 g enciosing

mapy wiethel compbhentsf ahd euldsysiemgeop ties aDAF /PRI dystem 100. In

S, SRR STtk 1 DG 1 Hep Buan ) PR, Auel can 106,

fudP dblivéty! thd BRI RiGR prequing @ﬁ%r@@ﬁ{&f QHRRBACH13 Opdler 116, and
times 1Ts original “volume. Also, “gallons per mnute

ply@livg iconaediinn nEniivkchsdde fFagunpupilusiraths cugeaupanel 150, and

t hr ough em and .pounds per, square lnch (P i
oIt kDRSS e SHREP 55T B Jgling panel
PoweBpkitit 11581 prvried! ®ef owéd Bn@punhsifst MBROUFNRABtsub-systems of

Hydraulic lines are designed to carry pressurized

thel CiAd/HRB Do syatem i £00.i nE’@Wep@eléi‘g(Tflednclcdearary engine 157, air
oo S PO TIR YRR, BLBLE (Fidkbb 5, PG grtos for e

cdnpveesdd air foain sulgsaem 230, Pbivket phiht Sl56NSefGE8SFaRher includes
114, base 120 incl u%l?ng forklift spl ots 1r11g for y

art gknatar. access, and front panel 122 and side panel

126 : | 0si f .t
b B JRR' Bt PN cllon e SRAPR) S0 R0l prefgrably two to
thiaaFpétRbbnely sSmre iberd l$r<bﬂi€tiftihgddard‘_em an @aeh remd ofaihel CAF/HPLD
can 106, fuel deli Velr'ﬁ/e | i ne 108,

104, fuel € _high
sygteredQ g”@@f%%’ﬁ‘d? designegrte berliftedyby pdptal s pefide, three on each
MBI ORISR oty (AR oy L s
Sulx@ystemsassenbl y contai ned behind the cooling panel.

of " ialiscs. Wk b Pl dotReerEfebiraser thevugt pressure
zfﬁi%@i?éﬁu ?@L’Eﬁﬁﬁ?é"ﬁ?ﬁﬁ%ﬁ% Y prEsut IR SRR 280 referably
Mppices Sedpmi flow aa 080 pat o washing. haroitg soped surfaces such
asldslﬁ el?urdertrﬁ{j%%lkgdfowé r\}8l[1icienc():r| gﬂ%?nganoﬁlwéreépnr% ta%lgzl'psi settings may be
used as well with the high pressure sub-system 200. Soap and other solutions
may be added to the wash water and the wash water may be heated to provide
higher levels of wash efficiency. Water is drafted to the high pressure sub-system
200 via the high pressure inlet 202 at the plumbing connection manifold 124. In
one aspect, this port is a coupler, such as a 1” cam lever coupler. Preferably, a
drafting hose is provided to connect to the nearest water source 204. Accessories
include adapters for connection to a tote, fire hydrant (optional) or from an open
water source such as an open water tank, pond or river. Included are a float and a
foot valve 206 with strainer for obtaining water from an open water source.
A hand pump 208 for priming the high pressure pump 210 is provided

should the water source be located below the high pressure sub-system 200. In
9
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The [ifting bars 110 are each intended to acconmodat e
preferably two to three personnel. Since there is one

wo pdositngy7bar 110 on each end of the CAF/ HPLD spGI/882006/011481
100, the systemis designed to be lifted by a total
six people, three on each lifting bar 110. The

ol5ehs 15l s P o540 S B S B LL 2 e o
when grebtouit Neh/e leﬁ)lsaisetdmm thegbugtioesisodesintt or Ipsicrtital lf8et without

th F \fagbOd' ment, the high pressure sub-system 200
% e ?y prowdes up to 5.5 gpm flow at 1000 psi for

was i i H"g&ﬁwés‘suﬁé)'dtﬁﬁb %fof %Céép%!%hofagumpfﬁrg ! %Péjcl{%j water and

caked on a vehicle or buildi ng
sluraiesi e 'Wd?e@éor@séﬁ ld@al/v@umpmfmmla\mauamgmm@ssumes In this

PR P O 0 B P 61 0 B B r, s

aspa d@@dqomubghar:oﬂp@wﬂnﬁg @fprwéineq—tefémeﬁ%mz\%ﬁttﬁé ﬁlﬁnp discharge.
rafted @o t he hi pressure sub-system 200 via
Wﬂ?%veﬂr Tt dlgmeis; ppt 9“2@2'3@(1 the@resauieivil bclddnwet 16A0 psi and the

re';%g%élgé @g%@nllc gé%uﬁgveﬁgrggﬁ p?f ﬁh@' ﬁﬁ)\&otrt oﬁ(ﬁg ?|%4 via an

ovedkey i oger @ddednt this embedintenit ! ige rtﬁ/@frﬁtﬁk d@il@cﬂon may be a
ce 28 %gessorles i ncl ude adapt ers

coppliigUcHS 8 74 ¢yndever |q0éJpH991ﬂ%‘mte<é 65@¢fbhbeIPWoﬁhefh|@lmpressure

inlah20Pesh s %ﬂurﬁﬁlﬁgc&ﬁé‘&h?ﬁ%éﬁlfﬁg%w ?fscﬁ?{yeédz gr[%dthe high-

or river. Included are a oat an
Pregauie sunap 240 aftar parsingithrguglateehedtirancain 20pen thettiler 116. If

S S SN TR Do B B
sutiRert forbelapavenimbicah M %ﬁé re?ﬁtf’o&ﬁ%ﬁ?%égg%l? tp'?«%@s%re pump

aspect, the hand punp 208 pre
21 cheurphame ester or dessdrqriwarheutpth mtfnyst ov aldditio?@® high pressure

Pulfi i o Be et Glrter forhB i fesirecs Weles it 230 1 s
capabkebdifer purme Nz Hbaskd s nhvat B tﬁ«?%@’r{ %atés%?e '%‘[]9 é Stem 200.

therefore an ideal punp for |ow er
In this emkodimest themoiler Hd6hp glappb&eﬁpmvpﬂm@ snﬂﬂbslerst m to warm

Mol s such, as
53" g@? Bigra ?éngﬁg&rj) esag rbré e|'i88?p% fue (%ﬁ.fﬁ 'afheT%u'ﬁﬁrease or
dechesash dhg deatihg rapeacity of ihef theIie¥r 19 67 (ér%@tebf@mb\ﬁ&ds&é‘@ boilers 116
eW|II bui |l d over 1000 psi the relief valve

32/1%83\5‘1 it v@dpﬁ%lwwpm%ﬁdthe@tmgmmclty h&n addition, sequential
an% mgﬁta’%‘lbéfﬂﬁ ywo%%o%bﬁtg)g %11%\/% ca)eesnfgd heating capacity.
The boiler 116 is preferably a single pass parallel flow boiler 116 with an
insulated outer jacket. Water enters the boiler 116 at the bottom and flows through
a pipe, such as a 3/8-inch pipe in the heating coil 216. A burner 218 at the bottom
of the boiler 116 directs a flame upward through the heating coil 216 to heat the
water. Hot exhaust air leaves the boiler at the top and is directed to the back side
of the CAF/HPLD system 100. An exemplary burner 218 is a Beckett Model ADC
24 VDC oil burner that can burn JP8, JP5, and commercial diesel fuels (DF-1 and
DF-2). In this embodiment, the burner 218 uses a 1/6 hp, 10 amp blower
operating at 3450 rpm and burns fuel in a F16 burner head at the rate of 1.65 gph
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coupling, such as a 3A" camlever coupling |ocated

directly below the high pressure inlet 202 on the
w@kebijeg2 connecti on manifold 124 i s di schar gepCT/U82006/011481

t he hi ghpressure punp 210 after passing through a

heating coil 216 in the boiler 116. If desired, water

behated to n the anbie wat er .
at; Al BpaEipe:  EEh S PUHRT: 1 oB8 b UReT dike Py & Beaanical pump
loggadh MREburidrdaididsseh@sigur e punp 210 can have
greater or |esser power output ratings, or additional

hi ghA®BEsSXAMBPIcy RSEUPITY adMpisal gestdneiet Iesapargture of 45° F, the

nBE AT eI B BN B MEORRLA g7 - couo
bé Heatexriio diboeib 1140 e, bbhé esell 6td svataptvhperature by adjusting the

vi di ng suf I cient heat to warm 5. pm of ter
te?frﬂ%a%e &om? [ f@rﬁ@?ﬁ?@ﬁ%mﬁﬁfﬁte%ﬁﬂﬂgﬁ Coryol panghded. Water

|
te?ﬁpé?’ﬁﬁfr@?ss&ngﬁ%ler 6@{ fh’éQeEgiiéﬁ‘gﬂrugé( %%Eg‘%ra rkic%@d 8bve Hoe temperature

['arger or s zed e substitute
ccmircricdm theecomieolderial eld)4heatThegburaqeac21t8yprelferaaddhas @m, automatic

SRR G T o bt BT, PR b Pkt W heiifgedemand. A

dét’ﬁaﬁd gHIEREM NMsa tGHRIbE ap@ﬁsari%ﬂbééh@thé flw\BRid ®F thtUsurner. The
with an insul ated outern%acket Water enters the

buysier ewilll pyclgt arheansbt @fbnicariaintains thehrdagiieda tpmperature Settlng

BB 200U SRS 8Byt DRI s 0 B s
sdfetymieatipeaprevients tigh Hoiler 2eat frﬁm ©Oeﬂ-hééiﬁ1g @nb%@ssﬁﬂ? bursting.

wat er. Hot exhaust air | eaves boiler at the t
Pegfaraply, d@rré'@f'-!fé fligkt B2 uacmsﬁa“@e B the syeigm Hprurst if pressure

oRUBIP Yl oSPR30I by M08t 1

fueb fnoer dnealsameesemchuesk gh¢ PewkergldnDF5@)and is prefsrably capable of

e Pl T, o earsl Cistaek iuels (Pt ingi DFedla At dpwer flows,

steHrRRy hRAgkidraidye rate of 1.65 gphat full operation.
Fuel |s puhped to the burner head by a nechanical pu

np
| ocalVedier exiting: theubeiter is daeh raidedits he highapreesunepdiegharge 224 of

gy ool ST SustEht 0o B, b HRRHeRS el g dpficrconnection
méﬂﬁoldrﬂzﬁi Wwad&Upling 282% %L@ﬁ@éﬂy@lﬂcheﬁﬁ@dcémﬂﬁmpﬂﬂ@ is used for

The user sets water t enperature by adbustl n

cqrim&éoaﬁ@ tke bigh prsissuie horesiddd aad wangses 3 3. ohhe igjector 234
al% %@ér%gﬁaedthé‘lp wé@'icf acﬁ%g/ﬂ afgoveheet h@h%r%%@ée&t%ystem 200.

erature g uge t'enperature
A@@Mtroal, sach bben ¢2% sellitipaeah bE0ddddditd the high pteddure sub-system

ref erably has an autonatic o

. Two hlgIX pressure hoses 228 connect from the “Y” fitting to the spray wands
230, 232. A plug fitting may be used should only one spray wand 230 be used.
The high pressure wands 230, 232 have a trigger handle that must be squeezed to
spray fluids. Preferably, there is no locking mechanism on the trigger as a
preventative safety measure. Also, preferably, the high pressure wands 230, 232
have a splash back shield and a continuously adjustable nozzle from 0-degrees to
a 45-degree fan spray. High pressure wand 232 preferably has an undercarriage
attachment with 45-degree fan spay nozzle for facilitating rapid cleaning of the
underside of vehicles. A high-pressure emergency shut off valve 112 is located

just right of the front panel 122. It is recessed to an area behind the front panel
11
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spark igniter (not shown) that will light the fuel-air
m xt ure upon heating demand. A demand for heat al so

wo woea1dm a fan and opens the fuel valve to theCDhUSIVE6/011481
The burner will cycle on and off to maintain the
desired tenperature setting. Preferably, a flow switch

122220declnv§ﬂéura WeWBirhPe rhgahed { A2 ﬁdlggrrévgci%?%%tlﬁ@ up to turn off

This safety feature prevents
theugh tpsessuig flowd  Posferaly, tbmlsrghrmesﬁnrefmwwalae stops flow in

tnbHE Bt S ERCabd Wi Bl elopralicalif shiGe g buitpegause the
flolb Oiters will J@%nbk%f@the?b&&e@%ﬁ' ns its fuel fromthe
same_source as ower plant 156 and is preferably

capdp@éreod ”b@?rﬁtﬁrﬁglmtﬁQCkm an ceroloodigneit QDOd)fetbelcompressed air

bty 60 RN Blsfine T (48 Ruoi BT ol BRegporates -
mixken-tegiangr mmbgyu fedtacae B24oghd tiReUNS dhailthe994¥.65 623,995,

b- t 200, ich is |located on the plunbing
'3%2%8 e'}?@&ﬁ,tp&@aggq, 6,26¢ o\ lSﬁgeQ% JWyAP04sto Smagac; and

.5 R o U 990085 U S8 A, BPBISESRgrances

are npe@nporatamhafenmw sefereraed  OTHISImix-Ghidemand REHAORYY allows
ure sub-system 200. A sol ution,

de§8@%nagaﬁglgb/dﬁgr eﬁﬁ?ofﬁ'aéwrﬁep%%@hﬁtﬁ 'tfﬁeaﬂﬂf@ﬁh components are
miRé§ IRIOnEdEMBNG r%ﬂ?ép %%9 hadWiRg %%@F@rﬁ%’d }%I&ééﬁtamer and

connect fromthe Itting to dpray wa
SUQSQQUGKI’IMdﬂgradmglwiglermyalhegwsed shoul d only one spray

hi gh ds 230, 232
havd " (P ggeieapdtEotialoltoides siiilas da acisragos of two-
paf’tl oif AitigRs-phar siiond BAY %ééhé]ﬂcél%b('n%vﬁﬁﬁhﬁ{é @NFQQub -system

the trigger as a preventative saf et asur e
308 difer & gg}ﬁ“%%ﬂ%g@%@@i@@bb’ mnmi@szﬁngpmamwrhﬂewmr greater at

1087 PTG a0 DR RIS Sl ot Eliumy 1 (roam)
150 Gsami),eandi DB 12($é’amzjebﬁ¥p@%a1 lbmro@@g o@;lg@ééé? &icha@ea 75-foot hose
wi ;\&ggq? {?Szlgtw\gg }ngéf g Qqeéﬁﬁ%ehﬁgesfq% uﬁgmhg.ngeabre wands 304 and
o285 808 ot & ahel o P ERERITACIA b, V2, Ve 112

f ocat ed j ust on
recheeairtO@aneasc&HaSbérmfnmet bewer gilantoase! ﬁr&%pde@ogova/er for the

CARTHPYP: Sistéy's 500 M o rogmed h&?@'g&@ﬁ%ﬁg ielivenonThe power plant
156 e Raad! dombr'é%s@dj Hir Wa?%%H{b‘?neqéqHﬁgngg sup ?J:téﬁts gsto%ﬁ based liquid

flowin the [er water circult
to ﬁtﬁ%ﬂef@ﬁ&blthg rzrasnurefifo praped thaeesbliingusant be Urexpanded liquid

fror?f’“(ht Cnoﬂléé 39)% % era%, tzoeo}:)gr%tg %(Q ec[lap%ragm pumps of the CAF sub-
system 300; and compressed air that may be used to air tires or run air powered
tools, such as pneumatic tools.

In this embodiment, the CAF pumps 308 and 309 and mixing manifold are
located on the boiler end and rear corner side of the CAF/HPLD system 100 as
depicted in Figure 3. The CAF pumps 308 and 309 are preferably each a
diaphragm pump that draws equal amounts of decontaminant liquid from source A
tote 316 and source B tote 318. Those solutions with mixed ratios other than
50/50, the flow rates of the individual pumps 308, 309, and optionally 311 can be
controlled by regulating air flow to the pumps 308, 309, and optionally 311 or
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Figure 5 illustrates in block forman enbodi nent 300

of the conpressed air foam sub-system (" CAF
waaiweay®reni'). The CAF sub-system 300 i ncor por BEEESH06/011481

m X- on- demand technol ogy that can be found in U S

Pat ent Nos. 5,623, 995, issued 29 April 1997 to Snagac;

§odibet b VESUE bt S5 TR el 2040 con bo

acdomysifshetiepcisaiye ragiic E@c%ﬁély NcRy pAHHeE eBO@inerly an additional
reference. This m x-on-demand technol ogy al |l ows

CAE MDA Halst dsachichaYRPt fiemnaix optiengdotoUsee Shiate 31% e CAF pump

5 f BECEORIEREN. 5 QLN e OO0 0% 11 may
altrbativphe el ythdedypel of puhigse capablei ofgowapingTiduid from totes 316,
3{hangbsty Thaghrroder ‘é%qpo{vnéhg%ﬁd?tio%{abiq?%aéﬁg?éﬁ?'psuemps such
adTRAIH figd 16l 1 Wed lélte‘dgﬁurgégov' %fgﬁm to Ertgnde further

CAF sub-system 300 prefera
mﬂltlomnbformLéaucm flextibiliydtopke %ﬂl—ﬂ:{hmswtem m ust abI e

15: 1179 BUER Sgégﬁﬁ? H)&ptfar@gﬂg b?gmttfqun&)mgaprocess of

Cdiﬁ|§@nerﬁ§0¢1tcﬁ§ 316! B etz Mospdvbithnampdodie @%té‘@q Bl hd propel,
306 fed by line 302. Interchangeable wands 30

vig dingp 2B 0alansortionally 6337 egspsgtively phiet easnlﬁlrrgoﬂulddam mixing

r s n
KOSt gl F SR el S5 BN ¥ lppo tes
place.f Tais clesivos mtr’chﬁquﬁﬂ deritamifz@tProsT sdilkr@étA hé 316, source
rovi des: corrpressed air that combines wt

B defer3i& and i%"a@) kpfscti 9 argunet maeért@ae@ew@ﬁi theweare needed in
th?rﬁélﬁur utso %ZFZr{é shbﬁgoFO&W fife ‘f&e}ﬂ?@n@%g)ntammants.

qui d e ai'r to operate
Detnmﬁhmgamtmqumisfrmm etdnmcé?AFtomeygﬁLemz BOdte amd, and source C tote

S oo ed PGE pu 3(3%6 GG @s[e@fﬁ'?ézeéc’nqﬂ?@ﬂi spectively.
eﬂqu BfNidddBy %FC&H %ﬁn‘?s %‘@e@c&@ B Wd thixture to create

mani fol'd are | ocat ed o boi f rear corner
foamendfemdahlé/ mﬂmesys'ﬁrmrcmFOsab-sdemnmtm preféiagply includes a

foa a-éﬁP%{bﬂ??@f-ﬁﬁpe( ﬁi@j?\%d\?eg l?u 8 gﬁ? @%g{agnt?oﬂcganael 104 and is
uséeiclondcHlioN & |dvefldf fhanh @XpaRLbAE Thd Fétv@lsg’él@ |ﬁ8f$a§éﬁjé§% ratio of

B tote 318. Those solutions with m xed rati os ot
ait-teakiady SBir-teiguid tiosaafesualt asHe1i Bdi, v15:1ﬂ1&lncbaﬁﬁsln addition to

otf?fgr% ar%% ssﬁ)ng V\ﬁtwthg '@AH—' )éug syste?r"li%OBe

In addition to these air-to-liquid ratios, any other precise ratios may be used
with the present CAF/HPLD system 100. In one embodiment, the precise air-to-
liquid ratios can be achieved by adjusting or metering the flow of liquid through the
pumps 308, 309 and optionally 311 individually. In one aspect, this can be
achieved by the use of needle valves (not shown) located downstream from pumps
308, 309 and optionally 311. In another embodiment, these precise ratios can be
achieved by limiting the amount of air that is fed to pumps 308, 309 and optionally
311.

In another embodiment, one CAF pump 308 begins the mixing process of
components A tote 316 and B tote 318 and propels, via lines 324 and 326

respectively, the resulting fluid to a mixing manifold 312 and then to a static mixing
13
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controlled by regulating air flow to the punps 308,

309, and optionally 3 11 orregulating the liquid
WO paoalde3002 out put. Thus, such ratios as 30/ 30/BOr/vswoee1 1481

acconpl i shed precisely and accurately. |In another

enbodi nent, an additional CAF punp 3 11 is used to

r 319, . P

SR S10THABOTAABE B S8 LR SLihis R UPIR e i
dodtarmimanss Mmresptmd:e & el 3¢6 yarike sotifver Bt iope 31 are not mixed

unps ¢ ble of pumi.ng I|i, d fromtotes 316, 31
tobiles 1t fiey,are nese Al el Proyéing FUERATUT EAA or pot it
foRtHE %mﬁm%nt§Uth§ chfddlj rﬁéntghiéqwb AopSocHihts, A tote 316 and B

associ ated punps may be enp oyed to provide fur
toteuB1 8- arer provistaduinaequa ritiescidebch ptiver toHAEARIMPII08 via drafting
sS\é t‘,ﬁgrloo. The CAF punps 308, 309 and optionally 3 11
%’ he m xi ng process of conponents A tote 316, B

t ot eAldiBer aBfe®Pdl ARACAF sabsgstefn BODEs IRt el nik&PHbuid ratios
via |lines 324, 326, and optionally 327 respectively,

m@h@erfé%aiﬁdutﬁga tqmm%ratl&ea*o ArRyidg apimdl @ficagyofihe aomepressed air

fo%fﬁ(@péﬁ ?g@ﬁc | NG 39(5’%%0%1?79?%%8'510% Ié%? beThoRthct with boiler

es p |s ensures

116 priok &onbedng slidpersed dyr e WahotI0Bi0ad theuneLId 308t e n another
and Bource Ctote 319 are not m xed toget her

erﬁﬁ?(ﬂlrﬂeme ngr0%cah ke iR qanéadt; Wit a theaé gxchangenghat is also in
iRt R fetdih tﬁ%tnndP ot ShoWAF fjﬁ%oéﬁdﬂ%‘?@'?t S-

Decont am nant qU| d source tote source B
t ot el'tB1 8jr @m*dpmsocéﬂ@ tbfo’d‘e BdWenpaniridd dedetabe<CHe pneumatic

u 08 vi,a draft.i hoses 2 and 320, I :
pip el ipagBsE, CAFopHTRE B5-aPEocHiin th liayilydepqntaminant
anmbﬁﬁém% tHe ectbftamirant Bitd ®odihestSe fd%@n%@é fRfAaRE CAF/HPLD

the m xture. The CAF sub-system 300 preferably

systafn U@ds bhe @gmcmptmgobaﬂ@us;piavmlby\themultuﬁael ¢ngine 157 of the

R R S KA (T g p—

infenekl aihaslABnasrigité oswf Taid deeﬂ rfaezmg%nd%.ze oPthd BHIAe 157 may
rati os of such as 1: and 25:1 in

beakﬂlarQaS@H ﬁ@cr@ﬁs@@lsohﬁl@arpg%istob‘ltéhwdeﬁlre%earmhr:atlon An exemplary
- 5Y§t N $R0. 4 (ﬂaa@gl'l t b% t Qeﬁ&esﬁgﬁedrusedj Ww%gqrﬁgm pump

i OS, any the precise rati1os may

mamlm‘aemlre@h@/ W%hﬁesﬁﬁg@me%&@ ofl Mirereapei®adiNTe ntThet &ie compressor
recu.:he air-toliquid ratios can be achi eved by

Sgdnay %@Qﬁg%%ﬁ.%@ﬁ@ IPEBNE.cTUaN 2fuPa eﬁqﬁt%gwt@ménechamcal
cuﬁeﬁpzm%% atfRO IR 8Ptéé?ﬂﬁ1’ul9>$| %dﬂtéh' nqhvbﬁé'aéli)%od'nﬁ‘?nt the air

spec thi's can be achi t he use of need
commmesor((ﬁmt isstiover) by ecpick shdéivthat lsealmrécbdm\rmprNéﬁ)Bthe engine
r@'&ﬁ? &%b%asbgﬁﬁ %%d thg{ &neost Iagtr mec d%d!agy? rc‘;ﬁutcﬁlngsmeans In
this embodiment, the air compressor 314 is a rotary screw compressor that
delivers 28 CFM at a pressure of 100 psi. The air corhpressor 314 is encapsulated
in that the oil separator, filters, pressure regulation, temperature and pressure
safety valves and blow-down valves are self-contained in the compressor unit.
Encapsulation reduces the leak potential, weight, and size of the compressed air
system.
The air compressor 314 may use automatic transmission fluid as a coolant
and lubricant. Typically, coolant is circulated to a fa‘n-cooled cooling coil on the

CAF/HPLD system’s cooling panel 152 whenever the air compressor 314 is
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achieved by limting the amount of air that is fed to

punps 308, 309 and optionally 3 11. In another
wepntwodiivent, one CAF punp 308 begi ns the m xi nECPUSOEE11481

of components Atote 3 16 and B tote 318 and propel s,

via lines 324 and 326 respectively, the resulting

fluid to a mxi .mani fol.d 312 a hen to ti
ngplbfy SRR 8 AieruARlFe 16 e AR §oRak Sy I Mode selector
swiehSisGASHE SSAF Abdé heEXpahsich agciendomtiionaatsy fHeoBYjustment valve

source A tote 316 and source B tote 318 are not m xed

locaigd ohdhe ganirpl pangl 184e needed in the field, thus

o gyt TESUEE Mb4 Rl ah ohimBhng 406 of the compressed air
suB-dyetem3teompreddctiobr SUiBsystem’Nr OVhel ebnpresgedl air system 400,

_ratios to each other to CAF punp 308 vja draftin
ingludes amair o{BpIRssohIde tsUsh ah BRI NYSLNSRs 3oHd 7%@50?& screw
j LG, de rat Qs : d
coisstol? {Taf Brofstably B2 4 Sy FHipReEE ol fidbded system that
usesnpoessewds dhat havrhalical gappyed ettosnthat mesteto produce pulse-free
enbodi nent _ljine, 302 can be i.n contact Wlaih %oi]er %1%

CORRRTEPSE Alsei 15 AT SREIPECTPAby Ifhis AarleraRoIaled dERigh, wiiich means
th80Fe! &I %araldt, ARIShBlowRABRA I VAR, présdife 38dulddt \RAvd Bnd safety

contact wth a heat exchanger that is also in contact
valvet Bre frdegseted dntontinei ¢ongreasor pekksagy. ofhis Wedeerg e cost, size,

157, The air c ressor 314 .of t r 1 :
wedfpdd Eutdes B RERP Gopdi PreE SR AR BLY fhe' BR potentia o
th@ ¢8R0l ipsepattted dn e tomprebsaacaninean BABUN®IbCcated in the

expands the decontam nant into foamto be di spensed

comgesserhausing-pg te serapinitmdropiats of pil @sespeased Fom the air by
2 EPalie ey, EIFl Ul 2o STt RBYSH the cooiing

pangl twhénethe2 Zohgprespois dpdratimgl b usinhEressmyiismeoperated  at
157. The Eower rating and size of t engi pe

| h S7 )
Preterably r2ledm. dubicedaed UCes PERISRRAY 28t gt Prée@@gfa YgQ psi and
Gad i u '
ARG 33 i, OREETRL Wt BIRLGAD, 13 el A bl e pover
plényt 186 nelThEraii ce@presgsoofcoMrahssbeiis ,demgn_eﬁhte match air supply to
ACGRR320h Bl S EREAind pE L LA ThERts o cemand
orPIHRUEGhbfesebE h8 noterR8AY.T IGdHIRI| of the & -delileNe accomplished by
enbodi nent, the air conpressor 314 is driven by a jack

reghlationt ¢fathe énlat yaivectnadrshawmet videnairheorspiisser Bf# features a
mﬁﬂrﬂyﬁ{]pﬁrﬁég ; %Qh.s/é) krﬁcﬁlsﬂ'no@vr}% thgwfiéerggg Yo ﬂ%in’éaﬂ%%ﬁirﬁﬂ% discharge
pressure of 80 psi to assure adequate compressor lubrication. A safety valve is
set to relieve system pressure if the pressure exceeds 200 psi due to a mechanical
malfunction.

Compressed air is supplied to the CAF sub-system 300 by lines 402. The
line 402 feeds the auxiliary air chuck 404 for powering pneumatic tools and feeds
the mixing manifold 312 of the CAF sub-system 300 via expansion air valve 406.
Additionally, a control valve 408, such as electronic or solenoid, is provided to
control the amount of compressed air going to the CAF pumps 308 of the CAF
sub-system 300 via line 410.

Figure 7 illustrates in block form an embodiment 500 of the fuel sub-system

(“fuel sub-system”). The CAF/HPLD system 100 is designed to hold a fuel can
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this enbodi ment, the air conpressor 314 is a rotary
screw conpressor that delivers 28 CFM at a pressure of
wa®6psio72 The air conpressor 314 is encapsul at GT/UR2006/011481
that the oil separator, filters, pressure regulation,
tenperature and pressure safety val ves and bl ow down

0.9‘%‘%!«% R ofelenIRIE Py Hié SRWIRS Mg Jibt baged by the

|r¥@1917 Jbs, sPETCEsRRsAcial Dissss  QOF-1)] %mal CoRAiarERS Bdsel 2 (DF-
14 may use automatic transm ssion fluid as a cool ant

2)an6 flugh pickawip umrtyi%air inseriedoinaitie fus! @lancupf‘at ¢t level gensor 506
n3BpFABH e, 02 Y4B ol o804 N SRR U LPEL Bt tevel i tow
(approxiragtaly 1eogalions serdaidirig)i S Feiepid icgawh ofrdinetHeAlkcoptaimsr by the
en .t he Mode Selechor switch_is in the CAF g ]
mé&p@dﬂ@@ Idhehprmps Idhe g 18y anskonbyiner idd: Gaehs filtered 512
adlo‘r’]\%%f Og'iegpéﬂa%e& Bgtard}%ffrewhﬂég e fﬁbﬁb&f it 18 Hén‘@é&ﬁéﬁrﬁéd

or m an e conpressed air
sub-Rrestrabily "the mpukisfeied emgm@dﬁ?swssaapa)rk @'rhted carbureted, two-

1 d | ud
ov§lpudiesgl ?ﬂ%@éréé?ysﬁ%nw?ﬂ ft{f@%%g%ﬁf? 56 g DECHgLmected. The
erg)ﬁ’rg@g%?%bs d Qﬁé\l Bis®d I|ﬁdér H 5d td ¥8mpress fuel to a very high

| acenent, S em t at uses two scr
pmhwrerm,ferdwme (3% Inggnntedi mtottbes:onhmtstlnesﬂnambem oﬁlm@ piston and

ree res d ir. Th i r ,conpressor., 3 is_ .
i irab e e, dAVEY gh inling BT ERJREERERETLp| he Sngine 157
B&@RBEAhR endihb I SIs QH@W@W@ d¥8IgHe oil thBSEBE 8njected into the fuel
regul ator valve and safety valve are integrated into

stiegen.c ompe efsiebito ik l@tg?e is Deineralydbeds tQié iz wontaiseden a 2-quart

oSl ag Bt R B Bl PLAR CARERITL BB T00TY O is typicaly

gravipafed sl the emgireeoit PUPHERS SRk dil Feddivain ;:mefer@wmas two oil level

| ocated _in the conpressor hou5|ng and the remal ni ng
swiichsret Bhehidhear syichsepaisaptlow p MY theplpwer switch will shut

dog/grﬂl‘?qs g{’n@ 157‘3# nHQCﬂor lof.i§ 'nE)‘E ghg%&.&hvgﬁﬁ@#ghggantgg@égg%hut -down

'i'ng

featurepleckiof ngectaih eil couafar Wthiesenmmas d46&do dhil.pThéeamine 157 has
5200 .rpm, whic r oduces eferably 28 cfma _

ary reg?%f'gb?r@ﬁm'ﬂn 2NLAL reeuist %?rﬁ% t%‘?fé‘f‘t'p hob§’85’%ﬁ/§é’?9 the start

pds‘%httbﬁ will %\ﬁbggé 1Y olditriCBeirR? t(g-We %fw 530"\’?he @r@%e 157 has
156. e alr ressor control syst e e

itsnisarscits aivn sfapet gnoj onteinal edeenadorandl gﬂmleug/Esmrowded for cold-start

%ESSIVG di scharge pressure when there is no demand

5W conpressor has no demand. Control of the air

del | A Tekehtpol #GCaRghe STB i9¥he model 215 MFLC = a two-cycle, single-
cylinder, liquid-cooled, multi-fuel engine provided by Two Stroke International (2si).
The 2si engine 157 is a low-compression lightweight industrial-duty engine 157
that uses spark plugs for ignition rather than high-compression ignition. The
engine 157 provides the power for the following CAF/HPLD system 100
components, alternator, 24 VDC, 50 amp; air compressor 314, 28 cfm, 100 psi; *
high pressure pump 210, with an output of typically 5.5 gpm and 1000 psi. The
high pressure pump 210 is preferably driven through electric clutches that are
disengaged during starting and only engaged when the high pressure pump 210 is
required for the selected decontamination operation. The air compressor 314 is
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regul ation of the inlet valve (not shown). The air
conpressor 314 features a m ninmum pressure val ve (not
w@bh@sn)3orhat serves to maintain a mni num di SCPET/82006/011481
pressure of 80 psi to assure adequate conpressor
lubrication. A safety valve is set to relieve system

i.f - ' e
B abE bk ESIHEEH AT R} oAt ot o goion,
alsd endyAhckide-syehtafag@deluwh.l i nes 402. The |ine 402
feeds the auxiliary air chuck 404 for powering .
preURRINg Edotrsashts qatieled Y HiipHl Grble feralod 1o the right of the

cokgrg)il ﬁéﬁew 4.33//%!%8&%%9@\9 Q eﬂé&@g@'{i@éu ?%%sgi@t yegfa?@?% the engine

onall'y, a control val ve such as e
1501 Jblkeethoditle dable featudedatdetennsysient foe settinmengie speed at an

oA GR alnG snedR ol hrnieraflh 40BDYBRET 318 edlne didsiiguid cooled

arftl ogded of 5G9, eé’fﬁngghgeﬁtycépooéged hti-18bz& UBIBHSH.EM Coolant s
enf). The CAF/ HPLD system 100 i1s

("fuel sub- Séﬁ
cofidiglgnelyl direutateditruotigle b fearcvoBd radidionsn shécgalingpanel.

NATQ- Jer n. The foll owing,.fuels can be used by, the .

engi TS 5} oSipinainigaaias Rie RSty g ETh b e logdted TRside the
fra haReME2 C Tk sBil@selifedbdtidriesProvifeltHe hoRiet o Yrartihel engine 157

504 is inserted in the fuel can 10 A |l evel sensor

Vi e el&c@ﬂ%a@a@wfd Addlitiong! {)ﬁ%&,‘w@pofuhhpiCéﬁﬂ-lwlDISYSltﬂm d&0ere a 24
VIBSATES bR YRl R Qi hebt s 93l By be used v

jumpc hataitc ahe f gpstepunps @ad heatesrigsnefolhd amdi@ilindUsiaek on the
218. Fuel is filtered 512 and water is separated b

( \ y a
degogiaminggon ling, chargauthe batiesies, ®rdeidaliveoHBdred amps power for

, the multi-fuel engine 157 is a
otgégéﬁpﬁglﬁ% ed, carbureted, twocycle diesel engine 157.

The Thd teorftred| pangli M@415ar nthy QAFGHPEDE usisténj d00edontains the
T&i eng}i]e 157 uses aqségall Ei_ston in the cylinder
Pretesablyoto B §8UgER | AN Can 'ﬁy eﬁ'i‘@ﬁeﬁﬂéss% COREPLrRr pressure
f h Syt [ i .
ga%flégf c#@ien‘\ Siowdre&d kbl Qﬁﬁgéhﬁaﬁ%e%%kg@tawml, ngcgfet selector

and injector tim are y a timng
(StarbRressure r WashhGAF-SowerdAien ghoiler 18Mmpdatmasgatdge panel lights

(R S o 128! i b2 L8 SShston ai
adp@staieth | dorifbld, and bukiﬁargom@dn%’r b[]xiﬂa%rA%‘i’ra%\hd 24 VDC power

reservoir accessed fromthe top of the CAF/ HPLD system
appfioatians). i s typically gravity fed to the engine oil

DUl e, AL S P RTBL X BRshi, Pt Sl water
préssurboavid wanet edmpétdturehad well as hours of use. Preferably, the panel
gages are lighted for low-light operation. Warning lights on the panel indicate
compressor and engine 157 over temperature, low fuel level and low injector oil.
lllumination of any of the panel lights will also sound an audible alarm. The alarm
silence switch can silence audible alarms.

Preferably, the emergency stop disconnects the system power de-
energizing the air compressor and high-pressure water pump clutch, and engages
the air blow-down valve. It also initiates an engine 157 kill function. Depressing
the switch will de-energize the system causing immediate shutdown. The air
pressure gauge indicates system air pressure. The battery voltage gauge

indicates voltage level of the batteries and should preferably read between 24-28
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down the engine 157 if injector oil is not added.
Wt hout the automatic shut-down feature, |ack of

WO pgoeaidr2 oi | coul d cause the engi ne 157 to faPCT/UTI006/011481
engi ne 157 has an electric start with nanual recoil
starter as back-up. Depressing the start pushbutton

AR ngage the .electric starter to the,engi,ne 157, .
vollse ST iR LR oMbrEsdtre Shor Sl IEICHIAR proVides a visual
maiabﬁfrr( i bRirARgOlight PtHHt Ake RiiVEorhpradsey 348 mif @rtoo hot.  The

cold art conditions. An exenplary engine 157 is the

engy@@pvgqtpnwmﬁlcat@rm\ng% evisaligdiestarithalethe engine 157 coolant

ol Tl ot AP U8 Bl RS iy o 2507, The
alhnwwmwmtemtmlly i gt Vibegahgine &t ﬁgrahemitnfs/ aﬁglbmefdfﬁﬂndlcator
t uses s ark plugs for ignition rather

prﬁv@ﬁscﬁmﬁp@ mddﬁ@t@@wh?nd‘Hel THRESKHEMe0q 5% lqw o fuek apglmeeds to
bé)FB‘PﬁéleﬁorTﬁ@ﬁ éé’&% BH |@%@§Ekﬁé%éf§§ SRk e injection oil needs to

conponent s Phat or, anp; air conpressor
bed tehlezi8hed.m Acnécpsnd oil livghswites sutamaticgily ZHuts Whe fgration off to

itk S Englobh! S50 e jupiet Basye s el il proselre of the high
preb&Gker §Gh-slstephedot hatypiiafly dhsRRSRBRAE A 'IQQI(ﬁ)babI;l' NOhe water
and only ehgaged when P Y]I gh pressure pu

terrmwatlueej damget H@lcﬁeeow@f@rde&mr@tmméea\angd @rb@lietsn The boiler

%,5%'”?}% %8 ER gleﬁiirii Oﬁﬁ‘gefa!(t a?lrgl %1 ﬁgvsb%@aﬁtg‘ﬁ%ff%% Yvater tem perature

el themoilet. alls® Cmy é)@)@n@m aalvérttdntfdﬂgai‘ijustbbm@hlevel of foam
Engi ne 157 speed is controlled

abl e

exp@@ﬁt%ufr@m ﬁhbhra@ﬁt(LtmGXPﬁ@d%hﬂw@l) t@a%%ﬂ (Wnly &xeﬁaﬂ%d) foam.
h

TR b RrbEisH Bl B bEFhe Fodi3h Rnglefo T POt folfh. 1P

syst'Ehtie fS!artB@lbgccn?rcdr@tﬁfﬁrﬁuwgggtosmed)mrgdﬂal and dlsengages the
.operating speed of prefera m e engi ne
'95 Hrﬁaﬁ}i'g RYBPeEUighy ﬁ%@sprgs RS Cé?ﬂ%mél%?@@ eﬁa@@ﬁ pressure

Lﬂ’ﬂ 'Zfd %ﬁﬁeeﬁéﬁlé'é itRE -hUfrRSY Qﬁ‘f} thSo5&atd Wﬁ’\‘é?éﬁs 2 demand for hot

ate t hrough a fan-cool ed radi ator on
wa‘r@ol |A1@A|d%mehtrorramgage,s ihel air cnmpmesﬂmm acte@tes the CAF pumps

tter| ar.e cate 1 de the front
My i cBRfRRiabRa eBPined hiEB b §Ssvire S syptem 200
aﬂcpCA@édb §memm9eﬂa%gvmuttaﬁe® tric starter.
Addi tional” features of the CAF/ HPLD system 100 are a

24 \ife RAgDec dhRedls@rinelides iaddiionat cpeiolsoatenlosated on the right
haﬁ%g%i%rsgqefftgércg}yt@&ﬁga Eag Igo?’ éég‘égrﬂ%;ét 8'c iwokﬁgcosr%%ﬁ P Srroviding a
méAgaINtHKenat 4guist! ih did wéatm stt@:es batt2ettiretle at iPused to control

deliver up to 40 anps power fo
engine speed. The CAF/HPLD system 100 further includes circuit breakers for
protecting the electrical system and a governor to prevent over-revving of the
engine.

For safety purposes, preferably, all hose connecting points are clearly
labeled to avoid confusion. As a safety precaution, each connector is unique in
size, thereby averting the possibility of connecting a hose to the wrong connecting
point.

An exemplary disinfectant is the DF200 Liquid Muilti-Part Blend
decontamination solution developed by Sandia National Laboratories that will

neutralize chemical and biological agents, rendering them harmless. Additionally,
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ot her purposes. The control panel 104 for the CAF/ HPLD

system 100 contains the preferably foll ow ng gauges
war@eaorer ol s: enmergency stop control, air preBEIUS2006/011481

gauge, system power control, engine start and cold

start control, node selector (Start-Pressure

PeRtS" Pereraruea! SoHeh PR G AR MR bR Rpether wit
thel B, frvkestup BRa@KRaADER20M selutiondjFusthee Fortilet Detsntaminant
and auxiliary (used for auxiliary air and 24 VDC power

Selpien Fart Bris p. liqpihevhepggewingd wgetharseth the Renetrator, makes up
th§etb TR solfin Sieg! HRES DA RAP R SR Par C is a liuid

thiah expitarethegfosiifierairel agbs ddcdrisidéraby inghé acties at noghorter period

VWarning |ights on the panel  indicate compressor and o
ofdiige n&NeYIET freMmRlamsiacentarainant i Reformuiajesl Dagen @tgen, which is
o PPV AR08 KPROSHGBT £l BROShYAEH Somana by
theVCAE Isubssysterh@0e audi bl e al arns. Preferably, the

enmergency stop di,sconnects the system power C ws .,
deonbhe $TRg DINREY  PPICRRlies: (i §2hi giayiobs L dbinary” system
aMBhRf hBYD InbdtbntandiRPIRERSUEDS, EHS ﬁ7s Ehlﬂ’%a‘ﬁ@&“a_“binary blend”

=)

valve. It also initiates an engine 1 i1l function.
bexamsesSomgonart Avand Bompadneé Bébeargi used heegyalt guantities. . The

causi j di ate. shut down. The air. pressure gauge
bqq st CU s i 3 BRIt SHRBY A Cory vol t age
gaugeFpogdi pakestarsihhfde Fevellaolvdsheidvaldprid &8 ashdia National
shoul d preferabli{ read between 24-28volts. The warning
ic

Lakagatasiesomideds oficeaad tierpcomaaraigbr manviaciedng by these two
co‘cﬂaﬁé‘ﬁgg'sgglc@%%y |( %ﬁisf,f‘(’)ﬁorY%be%h'engﬁao%&%&, LA A" Huntsville,
. gine-over tenp

Alabdireatwiiichp hearkdigsit andestha namdi EadyDECOMN™1 Maeehgoimponents of
157 _cool ant tenperature ié@t 00 _hot, Th(gPi ndi ca Wi | |

therl e O TN FHCH BIECPBEIH Bert AN i Pars Gl PRrt A, Part B, and
P%ﬁg? @?gﬁaln{g@ﬁm& mtaﬁﬁfaﬁ:rﬂ@eﬂelﬁlﬁadih@ﬁ I EQT ‘RflcgdecAlrlKFV&f Denver,

I ca provides a visual indicator when fue
Celobady,sinaked® it uadénthenamee bf AldF2@@ts (ldheb& components of the

D Ff FeRaitigiEats Barit Pt AaEarb o Bptc BT, only mx and

usLeSMPoRkhts! 18MEledSAY BCBnaUE dogdtheabt Moﬁiﬁ%ﬁénishl?beled 1,2,and 3

ignition off to protect the engine 157. The water

togethesur e gauge indi cates pressure of the high pressure

;g?%ﬁ%ﬁ%ﬁz g(%) theTgpcjrgr%leln%Ongg rarsTB!act%raensos gh%oid?méqugoof the present
CAF/HPLD system 100, the present invention further includes methods for
washing and decontaminating rolling stock and the like.

In one embodiment, the CAF/HPLD system 100 is capable of mixing a
binary or multiple-part decontaminant solutions such as DF-200 stored in 250-
gallon totes 316 and 318. Two 40 foot ¥2- inch drafting hoses 320 and 322 are
connected that have a plastic CAF quick connector on one end and a 2" female
cam lever connector on the other end to draft from 250-gallon totes 316 and 318.
The dust plugs are removed from the totes 316 and 318 and the 2" Female
connector is connected to the to the totes 316 and 318. In another aspect, 50
gallon drum or pails may be used. or Soap is be injected at the pressure wash

outlet. If heated water is desired, the boiler temperature adjustment is turned on.
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tenperature gauge indicates water tenperature |eaving

the boiler. The boiler tenperature control turns off
wheab/1830@2 al | ows adj ust ment of the water tenpePEr/USM06/011481

exiting the boiler. The CAF expansi on val ve control

adjusts the | evel of foamexpansion froma 1: 1 ratio

BYRREABIM utrl O wblorl Bater'is nbAIY| XaGEBABHE % theCRE sub-system

contro I S ad] ust
3abissdesieat; ythefairf mrnpreﬁlser Stl arvtrlll Isﬂig@g@dDAFqiurﬂm $08 and they will

F i ne speed to |dIe and_di sengages_ t he %
b 'B%r?g’“@ R NS PR 2ifsexfiaishas H Reosif GgMtrol is adjusted if

Ilo@ﬁl’tg Egéénﬁhghaﬁtr SR r%pgq IWQ 21Qe %Hﬁ)ds‘f%gf’&ﬁﬁrdl he fﬁ}‘tﬁé}eéd justed to

to operate 1 f the a dema t wate
prodece doamo| Mogagisswillhgell B geaereszpansion ratio vEt@‘srany, the

B BRI, B L SELEPIE) & el I s
acﬁlé*htég%é%g 8verf StheP RROWh | SPiritdB A0 PRBbYS, fﬁEﬁJd’ﬁ@ VRBal reference

157 i ncl udes additional controls are | ocated on
for ieeatacy areammandsthaeakyfityt toeadierer tol spdaets 104naiftain required wet

e, a 0 contr, i di a nual. choke .
oofidlfes”; TR atfe, CAFUTRC LA PR HAn e procise
dggireusgs@ahglmhbgl engl ne speed. The CAF/ HPLD system

100 further includes circuit breakers for protecting

t he Erediresede Wemaa{naeap@fmma@bww%hp‘r everndd water. Soaps,
oYL Y e PR oo BI BB g wash by the

sn;blahequa@btbq valvioh ds ool ingo the high p’reS@un@t s/utpl‘s?ﬁ@tﬁ 200, To add any
i que in size, there verting

ch ector is un a
Of(S@%%ﬁ it ?JOJFGM#bﬁmH'Q{ RlapR & trdthﬁé péﬁ@iﬁdlibe ¥ the container
nt e
or PSSR 1o Mo RIS R S AL, epperature
cotirok Iveb/@dobythSzmmtla)l Iesnieb fraim LAEET &b aheededileat tevpérature. The

ooRE Rl Vo Sradt wated liPe AoReiab iR Wnt The roling

ste6K, UbuiRIndabF fivchat ds |th8H' HmwéW%s%@HbWﬂﬁdeﬁr?&ehB?ror cold high

with the Fortifier, nakes up the active DF20
pregsureiwaier.Furt her, Fortifier Decontani nant Sol ution

pondife Jodt %?g%@%ﬁﬂaéﬁﬁb ARG5S 0EL Bt AR sl s simply
apiplied thgrsobeeefigaibnAGEerH tHd CAFRRIHdsEL.i The d;je?étbﬁl sh&@H choose

excites the fortifier and makes it considerably nore
the anRfariiateanarde tfer thermissioss df ife prefeaiie rtoespem inpzgle valves

cofGAARIAIMRAYpdIsinGEE AN R PRGN SE &N valBIGll drak the foam

bubble structure and reduce the throw distance of both liquid and foam. An intact
foam bubble structure is a key to good foam adhesion and overall decontamination
effectiveness. The undercarriage nozzle is used to apply decontaminant in hard to
reach places such as under a vehicle.

Although there has been described what is at present considered to be the
preferred embodiments of the present compressed air foam and high pressure
liquid dispersal system, it will be understood that the system can be embodied in
other specific forms without departing from the spirit or essential characteristics
thereof. For example, additional solutions, other than those described herein, for
cleaning and decontaminating.may be used. Also, other physical layouts of the

components and sub-systems may be used other than those described herein
20
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a three part fornulation and that is provided in a

precise ratio m xed on demand by the CAF sub-system
W@®s/1TIe2 t erm "bi nary" typically inplies two PCI/PS2006/011481

al though this "binary" systemactually has 3

conponents rather than just 2, it is still called a

iR RO gl ARy SRE e 8Lk AP S, P, o

preSsweed temparafueds, swaluhess, asautiorisy .cobfptiiitions can be increased,
Decont am nati on Fornmul a was, devel oped b% Sandi a
P

dagseassivhlor chBoged yrithest dapaitiag fina ﬁ%apv r esaeRijal chpracteristics

r i F

o B SRt R B oaM o S ERA DRSSP [ 44 ffeorsd Shstom. n
adslitiarh) ﬁnaskatapacttlesndﬁd ratnteagmmfr&aqmsy@ﬁ’cmdtMmpGMts described

conponents t he DFéog fornuhatloG are Par& 1T th
h%ﬂm@ya% eF*&PEe%SG PAYESEY, PLF a@edaﬁ‘ﬂi P'e?,a ing trom the
sﬁﬁPSP%QSnt@é] SHYR 2 BRAYTAC bR HRE - rbﬁeﬁdébﬁ'nb%‘sste@ Eir Foam and high

dec, Inc. of Denver, Colorado, markets it under the

praawedfqmtﬂ)ldm@(rsarhsysm < heonmeehtembﬂdlmbetm@o@herefore to be

faorpul at.i on, are r ket Par t-, C
copBdRpainy 1 ispsthi £S N RIE. B GlntntestbE ed TR seope of the
inddrtidh tigg@aidigstear bﬁyorm@nap&énéabe&laﬁné rather ah@n3 the foregoing

together. In addition to the aforenenti oned aspects
deseApbABOdi ment s of the present CAF/HPLD system 100,

the present invention further includes nethods for

washi ng and decontam nating rolling stock and the

like. I'n one enbodi nent, the CAF/ HPLD system 100 is

capable of mxing a binary or multiple-part

decont am nant sol uti ons such as DF-200 stored in 250-

gallon totes 316 and 318. Two 40 foot VT- inch

drafting hoses 320 and 322 are connected that have a

pl asti c CAF qui ck connector on one end and a 2" fenale

cam | ever connector on the other end to draft from

250-gallon totes 3 16 and 318. The dust plugs are

removed fromthe totes 3 16 and 3 18 and the 2" Fenul e

connector is connected to the to the totes 316 and 3

18. In another aspect, 50 gallon drumor pails may be

used or Soap is be injected at the pressure wash

outlet. If heated water is desired, the boiler

tenperature adjustnment is turned on.Burner 218 wl |

turn on when water is flowng. Additionally, if the

CAF sub-system 300 is desired, the air conpressor 314

w || engage CAF punps 308 and they w ||
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cycle (a pulsing sound by the punp air exhaust). The

air control is adjusted if liquid decontam nant is
woele®one®7f 1 : 1). The adjust air control is furP®BUS2006/011481

adjusted to produce foam Mre air will yield a

greater expansion ratio. Preferably, the maxi num
Wﬁxganﬁ'@m is (1 :25). The CAF/ HPLD system 100 offers

ALts ant ages over other known aspirated foam

et Rods, A Rehitesgsd afudant efnar mf@ﬁepfessu:maqad dispassal system
and the ability to adhere to surfaces to maintain
(10@p GPPddisiask contact tines. Further yet, the CAF/ HPLD

Y SLEB AR A (BaRERSHGE B EER: expans on

ratios ressure med with hot or
col d wat enear‘@&msdelhlre&mge(m%nai Wateiahdd éxaont eoriceairage mixture

may be added t ressyre wash b si phon
i nj dQBA, f'rﬁfn‘ia@g é%g)otg’ 3 niXIng @ppﬁ@tHgé%%r esrs)ur e
sub- syst Qnﬁ%’% or%h@gﬁn@'g%fﬂfa bP&ﬁﬁ:t |daastivds oberttHQn water, from

wash, si acethe| ] ector stic tube in the
c ontaasetandafnk ecates(18y td Sagdlrdmrig)arbtwa’ﬂtshe Pressure

o oot Tl e g BT BRI AR 2T ARt RehGal mixture and
t eNRidRpridRict 58@mb@ +t&> Efod]ulz@ Mddm galid xirenhen wat er
is flowmng in th pressure. The rolllng st ock,

bui | di ng, maansan‘crrcm ing {31 Ak pooTRSSOaain dto\§aith raixingemeans to

hot [ er. After, that the
dec&%%ﬁ%wg%'p (’%En@é%é%&erggdf y'the CAF syst emis sinply
appl i ed hiesagifezicigefimee (304, 3065 said ddmpressedth airdoat,

The operator shoul d choose the appropriate nozzle for
t he aMigsiRIASSYrE MRS, SOBAINING:t 0 open nozzl e val ves

conpl et el [ th

Cahe i TR BRlvaRe (AR 1B6R okl idlid reaBkBEA204) to
t he gait highdpresameemeéngot h |i quid and foam An intact

f oam bubbl e structure |is ood foam .adhesi on

o over npans i detarana (105 hich Pheswed RakAd

under car r,8gs fH?ZoVéh@ehﬁg Ezsfz; atﬂb\@aplsanddﬂgﬁryr@éauﬂémauidn and
hard to reach places such as under a vehrcle. ou :
(ﬁncgaald high

t herreedns fqremwelm 1 Hedsaith sompreaseh pirfeam mﬂms

to be the preferred enbodi ments of the present
prggwpé'gg%raéjal r foam and high pressure |iquid dispersal

system it will be understood that the system can be

enbodi ed in other specific forns w thout departing

fr o -t he Hi8 EPMPHRsSessainfoan awhhight rérﬁrswec%qwd dispersal system

of claim 1 wherein said means for delivering said water and foam concentrate
mixtures from a first tank to said mixing apparatus and said means for delivering a
product additive, other than water, from a second tank to said mixing apparatus
comprises:

a first pump means powered by said powering means to draw said a water
and foam concentrate mixture and said product additive, other than water, at a

controllable rate and pressure.

3. The compressed air foam and high pressure liquid dispersal system

of claim 1 wherein said means for delivering further comprises:
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t hereof. For exanple, additional solutions, other than
t hose described herein, for cleaning and
waewont®dm nati ng may be used. Al so, other physPCHIS2006/011481
| ayouts of the conmponents and sub-systens nay be used
ot her than those described herei nwi t hout departing

fromt | n e novel t descr,i bed

t he Briust BIE Medfis dii P £V SERLMELeNTY Fishnsr 8 85! said water
arkPIPAR EbRENtSRS MRtUrBCiréRs 8dirsfaanie aseshid omiiiggffaratus at a

wi t hout departing fromthe spirit or essenti al

CCtﬂ’ﬁm”ablegrait%ﬁF@@rQﬁqurﬁ,eaQﬁ esent conpressed air foam and
hi g r O Y,
t hos egégglpfurhg gng :ﬁ(ﬁ/ﬁég%ﬁ OP?(é%aﬁc?BBow«%}l@g%éé&nto draw said
prodoploadditive, dgser ’lHaﬁdNbll@r efromnageedrabtdri fonsaie asigihg apparatus at
decreased, or changed wi thout departing fromthe
a gpnirplabyp rale A RTEFSWRar act eri stics of the pr esent
conpressed air foam and high pressure |iquid dispersal
system The present enbodi nents are, therefore, to be
consd.der ethe rcanhpreaseed @irsfoam ahd inigh ptassearaliguidatispersal system

ottt iSRRI Breat eor debisry FKe o R RS0l ng.
descédd?ﬁd)r%ﬂ oAb méa@ B pokerd Y TRLIESSENedhd rhORB to draw

and hi gh pressure liquid dispersal System (100),

adgtiligndl Product adddivesesthed than Weternirsnas adgtonal tank (319) to said

pbbbEnEls FET B P PR S (S16) o a

m xi ng apparatus (312), neans for dellverl ng (308) a

pr oduct additive, other than water, froma second tank
e (31B)e compipesad air feamppidt Aidhspresskres ligwe disnarag system
m xture and said
oféﬁéﬁt%?ﬂ*aeﬁ e R BB e B, i e are:
means pressunigest tgasg opdiatid c pumipe sseshsioperated $ra>m| a supply of

m Xi n ans t rodyce said co ressed ajr fo
PreggiiZac, gag do; 8@FIY FRIG AeREer #56) | Ocoagﬁm;r@gesérax%r? and said a

rge PE‘B aditN S IbtREERaHNFatEE %al&&mrdll%bfégrat@%ﬁaﬁarégéure

rvering (200) a liqui'd froma liquid reservoir
(204) to sal d h| gh pressure neans; neans for
geneé.at | é%%n?presseogalrere?rﬁséﬁoe hlghqpregsSwe liquid dispersal system
of claim 5 wherein said supply of pressurized gas comprises:
a generating means for pressurizing a supply of said pressurized gas using

an air compressor powered by said powering means.

7. The compressed air foam and high pressure liquid dispersal system
of claim 3 wherein said first pump means and said second pump means
comprises:

a pressurized gas operated pump means operated from a supply of
pressurized gas to draw said water and foam concentrate mixture and said a

product additive, other than water, at said controllable rate and pressure.
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means for delivering (232) a flow of said high

pressure |iquid; and neans for powering (157) said
w@eerpne®sed air foam nmeans and said hi gh pressECBUS2006/011481

means. 2. The conpressed air foam and hi gh pressure

l'iquid dispersal systemof claim1l wherein said neans

for geliw I C ;

i xiires. TPoRemifettFod fofed A RRRED R dispersal systom
ofastains diwheremnsaid eupplglof‘peesmzed@a@cbmmmw tive,

ot her than water, ¥oma second tank to_ said m xin

appa? S?U@ra&ﬁ‘ﬂﬁ?‘?%% Oraorf‘}ﬁ?'érﬂz"ﬁﬁhﬁpswéz%gf BoflehregsYized gas using
REE JVR& er and foam
ari%’rqg:gnt r a%édlﬁ% Xt ureg btg;éc?% gwg%grgtﬁ%%%addl tive, other
than water, at a controllable rate and pressure. 3.
ressure |

The onprp ssed ai r fo ui, d,.

di sp@r sal §PEIW%?SG af ?‘r?ﬁmv@fg{] Bf)q‘i‘ Eﬁsauﬁg‘ﬂﬁdfdé?persa' system
ofd@éﬂnvqrwn@réwrsbtwme%m%r%ﬁv@ﬁg E8fd RYUI® FRRARSliquid reservoir to

powered by said powering nmeans to draw said water and

s&id highcpiessyre aeenaicempriéesrom a first tank to said

m Xxi controII rate. .an )

T ANGRERESNS Mmf 83 Beled ARGCORBIG Hidhg to draw
sdi@ liguidvatzptshtriieBkciat@dadtHigte prétishes. than water, from

a second tank to said m xing apparatus at a

controllable rate and pressure. 4. The conpressed air

foam @”dvﬁh@%oﬂ{p‘?é Eair %%r%dg rﬁ@ssﬁ ef’@cﬁ.gzri Yispersal system

claim’l erern sa neans ver
ofastaipt Dseiserefrddaidi lMighlprossgremasass (:Bﬂnpl)sesm highoyressure pump
sai d powering neans to draw additional product
M&#d®ti ves, other than water, froman additional tank
(31 9) to said mxing apparatus at a controllable rate
and pressure. 5. The conpressed air foam and hi gh
presture Tlhembmpdémmi sialfoaysarehrhigh pdesisméllqumrchéspersal system

of %‘@?rg{ rst ﬁ'ﬁ‘ ﬁégﬁans Coﬁ)régf\{c’e&wa é@;&gyl é?ess%re liquid further

|zed gas to draw said water and foam
concent rate m xture and said a product additive, other
t harmeanefor heating (! threaia|highhipeessre ligoidl fo eswmmarawre above

oDegE ARG SEgg, 1oam end 1 oh pressure 11 uic

12. The compressed air foam and high pressure liquid dispersal system
of claim 11 wherein said means for heating said high pressure liquid to a
temperature above ambient comprises:

a high pressure liquid boiler means.

13. The compressed air foam and high pressure liquid dispersal system
of claim 1 wherein said compressed air foam means comprises:
means for heating said foam liquid mixture to a temperature above ambient

temperature.
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of claimb5 wherein said supply of pressurized gas
conprises: a generating neans for pressurizing a

waewpl1y300f sai d pressurized gas using an air CPOPUSHS©N11481
powered by said powering neans. 7. The conpressed air
foam and hi gh pressure liquid dispersal system of

cl ai 3 erein said first pu ns and sai d,sgecond

punp%eaﬁ@’%Smrg%ssgd r 3?%55%% EE @§§_Sldr|§e€cﬂ{'% IShGpal system
of BRARS1 D Pleéinbalid ﬁ?hapréﬁﬂﬂ‘ewq@fd PHRSTHEARS Bo@pHises

draw said water and foam concentrate m xture and sai d

a prraaala$ fagupplying ifYra tfueinfordher operatianjai saoild high pressure
e T

press syst em of
claim7 wherein said supply of pressurized gas
conprises; a generating means for_ pressurizin

suppl® of T8&i@rppressed pidaaghand SidyPEssHI qu«%ﬁ%@%@l system
of]R:‘Péﬂﬁf £ %ﬁeiﬁaéaq’d @BWFihﬁ%m&d’Périse@Qn %gﬂ{a‘i’%fgﬁug’cién engine.

oam an I gh preéssure”liquid persal system
claim1l wherein said neans for delivering said liquid
fro liguid reservojr. to said, high pressufe. ns
conpl-sest e SRR e alFeerp s hiodhasiier g fisherap system
Of RPNRBT 1 HYHRSAS AP ofe RN At IntéhmafcahbasiaNerGhb@dhorises:
rate and hi gh pressure. "10. The conpressed air foam

and meghs piss supelyingy (5@0 ias ek dor sthet @pesdtiart aifmssid internal

wherein sai.d hi gh pressure neans conprises said high
m%?@ﬁ%ﬁpéﬂﬁﬂ ) neans. 11. The conpressed air foam and

hi gh pressure liquid dispersal systemof claim1l

wherei n said nmeans for delivering said high pressure

i quld f uthehepmpsegiadsais foamaany high-pressviegliquid dispersal system
of%ﬁ%% higgh B £55 Sq%é:i quid to a tenperature above
anol ur

ent  tenper > 12. The conpressed air foam and
hi ghfranes sagand (102) dod insp@itsr ssidstemnprdssedaaimfddm means, and
wh r%n said neans for heati ng said high pressure
sqiq E!Q Pre§SYe 'BRARE M AP d1gBRIed AREPIBAL conprises: a

hi gh pressure liquid boiler neans.

18.  The compressed air foam and high-pressure liquid dispersal system
of claim 1 further comprising:
frame means (102) for mounting said compressed air foam means, said

high pressure means and said means for powering in an integrated housing.

19. A method for generating a compressed air foam and a high pressure
liquid comprising:
producing, using a compressed air foam apparatus, a compressed air foam
comprising:
delivering a water and foam concentrate mixture from a first tank to a
mixing apparatus,
delivering a product additive, other than water, from a second tank to
said mixing apparatus,
mixing, using said mixing apparatus, said water and foam
concentrate mixture from said first tank and said product additive from said

second tank to produce a foam liquid mixture;
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13. The conpressed air foam and hi gh pressure |iquid

di spersal systemof claim 1l wherein said conpressed
wa@roosflog@m means conpri ses: neans for heating seCTUSBa6011481

liquid m xture to a tenperature above anbi ent

tenperature. 14. The conpressed air foam and hi gh

pressure | iquid dispersal] systemof claim113 erein .
sai d hi gHIgfF gp@grqe%ﬁﬁddalf,@tpéalaé‘glﬁgwgcgwr@ﬁg%{o produce said

mea S&PRIrYo4Hd: (500) a fuel for the operation of
sai S:ergﬁspr esgure [iquid boiler nmeans for heating

sai d hi ghietivedrngisaid Gafupréssdd airfo@mconpr essed air foam

and high.pressure ligujd dispersal s em_of,_. ' I

el TBHHE 4 nihe B s apedRls"hn i Jp8bdure tiauid,
c isd:i on engine. 16. The conpressed air foam and

hi'gh pressure |iquid di gger sal systemof claim15 |

wher ei n siglivednesaid figuishiram @ Bavigl reseRMiis 9 SRk kg eressure

co%%%gss: means for supplying (500) a fuel for the
ope N of said internal conbustion engine. 17. The

conpr essegnairgtirfgpamgngrdssgie lppeg;sure |iquid di spersal
systemof claim1 further conprising: frane ans

(102) f ordaki¥aiing ﬁg‘l%%saf@rwﬁrrgeeeééu Pq‘f'@?a‘?ﬁ(ggans, and

sai [ r i AOre, : i
The POMIPGRIERTLE BofIRTRBLICG. R UAEIALEd qiieBirThoahS and said

high ppesssied neagisem of claim 1 further conprising: frane
means (102) for nounting said conpressed air foam
nmeans, said high pressure neans and sai d neans for

powesd NG Trt Aietthdd BEERIANNRHEI salkPdelfveimbid Wetter and foam
generating a conpressed air foam and a hi gh pressure

cdnicgoiratec ovgures figm privatitankgto asidngiding eppessisedng delivering a

f gam appar at conpr, i r SNy
o R AR S0 LGS T SebARTR AN Sl g apperats
Ccfnh'cf;@est_ ank to a m xing apparatus, delivering a product

additive, other than water, froma second tank to, said

m xiq;@rgmaaﬁrggpump with said powering means to draw said a water and
foam concentrate mixture and said a product additive, other than water, at a

controllable rate and pressure.

21.  The method of claim 19 wherein said delivering said water and foam
concentrate mixtures from a first tank to said mixing apparatus and delivering a
product additive, other than water, from a second tank to said mixing apparatus
comprises:

operating a first pump with said powering means to draw said water and
foam concentrate mixture at a controllable rate and pressure; and

operating a second pump with said powering means to draw said product

additive, other than water, at a controllable rate.

22.  The method of claim 19 wherein said producing, using a compressed
air foam apparatus, a compressed air foam further comprises:
delivering an additional product additive, other than water, from an

additional tank to said mixing apparatus,
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m xi ng, using said m xing apparatus, said water and

foam concentrate m xture fromsaid first tank and said
w@e@dacio7addi tive from said second tank to pr oRPCIESA06/011481

foamliquid mxture;injecting conpressed air into said

m xi ng apparatus to produce said conpressed air foam

del i yeri ' ess: | r ' i Ng.

a i o pra€ SRR SR 2 hnigten) SRSl dtRg H3Id st pump
canppsessi ng: delivering said liquid froma |iquid

reservojr to said high pressure neans; generating a

hi ghPigViskRg A SUPPYLPTPregRliiZas 93fy @9 | ow of sai d hi gh

pres ; I oMeL i [ rGe.

Cai ceaing 2 pheelouss dHbratt Pod RRAER RO SER supply of
presanszed @asTie drawvhsdidofwatéaiamdl foavhecencerdmite mixture and said

delivering sad ter .and foam caoncentrate m xtures

PiPEYR S0dvR O ep ValEr et sl o ERIBRISHELS 28H Prossure,
delivering a product additive, other than water, from
a second tank to said m xing apparatus conpri ses:
oper2d.i nglze Metbod mimlaim 2h whérinp saier operatiegrsaid first pump and
draw said a water .and foam concentrate m xture and

sald S§CANY PYRRGOTREFSS ve, ot her than water, at a

cont by & sUBbR GHiteBE @R das; 4nd: The nethod of
cl aiﬂrsn 19w\%ner e?ﬁslsa:’tg del i vergl?ang said water and foam

conceRfrplin@ anipkesausizetlr gas orerated pamk Meavai flomi géidgsupply of

BB 38, S SHT Ao A Bt b P Mhre ena s

pragpet additdve; @timer thas watpg raaisakbcentfdllable REEBNYJréssiaed
powering neans to draw said water and foam concentrate

m xture at a controllable rate and pressure; and

opergdin 4t j - %mﬁ

dr awﬁs'ai gnger gﬁ%ﬂb@a%r@?m,%iﬁ%%%%%n@gr, Stz??d supply  of
preemmzﬂdlmcgomatiseszzz. The net hod of claim 19 wherein

sal dgeDnre?’gtlﬂ% nag’sulil)?)llyn%fasgigngge%séaﬁged gas using an air compressor

powered by said powering means.

26. The method of claim 24 wherein said providing said supply of
pressurized gas comprises:
generating a supply of said pressurized gas using an air compressor

powered by said powering means.

27. The method of claim 19 wherein said delivering said liquid from a
liquid reservoir to said high pressure means comprises:
operating a second pump with said powering means to draw said liquid at a

controllable rate and high pressure.

28. The method of claim 27 wherein said high pressure means

comprises said second pump.
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air foam apparatus, a conpressed air foam further

conprises:. delivering an additional product additive,
wordeniionan water, from an additional tank to BE&I/US2006/011481

m Xi ng appar at us, 23. The nethod of claim 19 wherein

said operating said first punp conprises: providing a

ga her ol sIiRd KTLHERT 107 BeRA Bl RO Bl Sl g brossure

liquicRstherzethpgisest o draw sai d water and foam
concentrate m xture and said product additive, other
t harh&@ngr said Bighd REessusl (lighide tPatde tgmpelgﬁtéggu@gove ambient
te%g] erdfife MEt hod of claim 2 1 wherein said operating
1d first punp and said second punp conpri ses:
providing a supply of pressurized gas; and operating a

o ef{? s Sﬁfh% g@gtgg gwrgvﬁgpawagr\%g}s é%lrcgﬁ]ga? %&,ﬁsalil(ﬁ) R dh pressure

Ilmﬁﬁﬁﬁérﬁbérdﬂmétéﬁcﬁ/eaé\ﬂbﬁ#ﬁ@oﬁfp‘?i%@* addi tive, other
than water, at said controllabl'e rate and pressure.

25. headingesatio Bight presaune [xRlidrea doilesmiednpr ovi di ng sai d
supply of pressurized gas conprises: generating a
supply of said pressurized gas using an air conpressor

poweged Dphe Fhethpavef cREMNB@NSherdth sike heBtingkad high pressure
claim 24 wherein said providing said supply of

ik s@ PPiieidngans eemprise8s: generating a supply of said

e PHEARY AL R Al BEFRAIRP oA 60 B sad i

probsurei lijushi d delivering said liquid froma liquid
reservoir to said high pressure means conpri ses:
operating a second punp with said powering means to

dravgsai dTﬁz‘nquejﬁoatof% eﬁrqm Whle?érh% m;@@ﬁ%ﬂﬁse%hg chomrl;]rlses

pressure clai m
presxnnahmyansmennpmba&asﬂan@n@&mnnd punp. 29. The
met hod of claim 19 wherein said delivering said high
pressure |iquid further conprises:

33. The method of claim 32 wherein said operating said internal
combustion engine comprises:

supplying a fuel for the operation of said internal combustion engine.

34. The method of claim 19 wherein said producing, using a compressed
air foam apparatus, a compressed air foam further comprises:
heating said foam liquid mixture to a temperature above ambient

temperature.

35.  The method of claim 19 further comprising:
mounting said compressed air foam apparatus, and said high pressure

apparatus in an integrated housing.

36. The method of claim 19 further comprising:
mounting said compressed air foam apparatus, said high pressure

apparatus and said power source in an integrated housing.
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heating said high pressure liquid to a tenperature

above anbi ent tenperature. 30. The nethod of claim 29
wob@ecasi7sai d heating said high pressure |iquiBCT/OSH06/011481

t enper ature above anbi ent conprises: heating said high

pressure liquid in a boiler neans. 3 1 . The nethod of

| ai m, 30 ' L,d_.heat i i.d high .
o0 ARl b 8 ghs A ol R St systom
(1000 cbhprigpryat i on of said boiler means for heating

said high pressure liquid. 32. The nmethod of claim 19

wher @CAMEEESSqsbRAE FQaiy Shb=aystaro (pP0)s eempsisiigat i ng an

i nternal gog ' i ok '

wner el n sai Tobmurty; G380 38, olveli) FohaRE i odhficboentrate
conpmipdess frempepfinst ogniainargB16pto 4 hexing enatifod (®f2)sai d

i nt er nal corrbusé)i on engine. 34, The nethod of claim19

wher ei n s&iS§CHP @Hmm@%&zé@haelal%laapﬁ peoduigt gdditive {ram a second

appa&%gﬁ"er?f@g?nrsﬁﬁﬁ%‘ﬁ%‘émm'f urther conprises:

heati ng sal I qui xture’to a tenperature
above anbamm@ir campeEsaou(F4)I6r pidvidingtdootpressed aimbolehid mixing

further..c ri si,ng: mopnting said .c ressed .air foam
appalan{fald i prodliPk sHit HOMPERSSRHGAIE APt eld 41 camprossor further
I nt egs\Rb/ey BaMdFIr8tand8aid JeRoRBRshLf claim 19 further
conprising: nounti ng sai d conpressed air foam

appa® aigh, presdrenisyh-gystars ui2d0a pparpiovidingnaé ighd pressure liquid,

. in an integrated housing.37. A conpressed air
C@ﬁéﬁﬁﬁ%‘d hi gh pressure |iquid dispersal system (100)

conpri si ngthied paMY @39% foredliveapmSkdui§ Heine @ (RAP reservoir (204)
corrprisi_ng:_ a first pu_r(T:E (309) for deli verl_n%_a water
and oo PighcRiespdice saiddhirdPUmp geaeratingtsais Righi pressure liquid;

(3860 00 B LP S ALk nicitaf i B3RS BERgs et i
high pressure liquid;
at least one hose (228) connected to said heater for delivering said
high pressure liquid; and
and a power plant, comprising:
a power plant (157) for powering said air compressor and said third
pump; and
a fuel delivery apparatus (500) for delivering fuel to said power plant

and said boiler.

38. The compressed air foam and high pressure liquid dispersal system

of claim 37, wherein said power plant is an internal combustion engine.

39. The compressed air foam and high pressure liquid dispersal system
of claim 37, further comprising an air chuck (404) connected to said air compressor

for providing power for at least one pneumatic tool.

40. The compressed air foam and high-pressure liquid dispersal system
of claim 37 further comprising:

frame means (102) for mounting said compressed air foam means, and
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container (318) to said mxing manifold; an air

conpressor (314) for providing conpressed air to said
worzooenggonani fol d t o produce sai d conpressed ai PCT/O82006/011481

said air conpressor further powering said first and

said second punps; a high pressure sub-system (200)

for providing a hi.gh pressure . liquid, conprising: a
sa@ﬁpglﬁpmreﬁ %fa@)s "fg&n 'ngir%%ﬁk}%%ﬁq ‘iquid froma
liquid reservoir (204) to said high pressure, said
third pu generating said high pressure |iquid, a
heatiér (Tr[EemynmﬁSﬁmrnfpam PBA hm-ﬁr%seﬁuaeé'ﬁmddd'aeﬁr&al system
for £ l,d.bi.gh pressure liquid; at |east one
°fﬂ8§%%?§E§BgE%ﬁhgggég'to said heater for delivering _
sai ftafiedmdareseR for gnouhtingndai@ndomppensed air doam means, said
_conprising: a power plant ( 157) for .powering said. aj ;
higho RERSSSER rMaArS <X S?mame%m%g?') RAwexRg J5 aBe‘Pf%?E?d housing.

apparatus (500) for delivering fuel to said power

pl ant and said boiler. 38. The conpressed air foam and
hi gh pressure liquid dispersal systemof claim 37,
wherein said power plant is an internal conbustion
engi ne. 39. The conpressed air foam and hi gh pressure
l'iquid dispersal systemof claim37, further
conprising an air chuck (404) connected to said air
conpressor for providing power for at |east one
pneumatic tool. 40. The conpressed air foam and

hi gh-pressure |iquid dispersal system of claim 37
further conprising: franme neans (102) for nounting
said conpressed air foam neans, andsaid high pressure
means in an integrated housing. 4 1. The conpressed
air foam and hi gh-pressure |iquid dispersal system of
claim37 further conprising: frame neans (102) for
nounting said conpressed air foam nmeans, said high
pressure neans and said nmeans for powering in an

i nt egrated housi ng.
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