METHODS AND SYSTEMS FOR DI SPERSI NG DECONTAM NATI ON PRODUCTS BACKGROUND
[0001] The field of the disclosure relates generally to decontam nation of
encl osed wpaougi3nver e persons periodically gather, and morasspensforcal |y,
to met hods and systens for dispersing decontam nation products such as

bi ol ogi cal and chem cal decontam nation products. [ 0002]
Recently, the Severe Acute Respiratory Syndrone (SARS) pandem c has
reveal ed a clear vulnerability regardi ng gl obal di sease transm ssion, and
its effect on the global econony. One industry that was seriously affected
is the transportation industr% which includes the airline industry. Current

concerns over the HINIMATHRDHAD® $eaFENP FOR PIREEBPIMNEt of such pandenics

on the gl obal econony as wskbods AN COORPRGSUeTst he airline industry. For
exanpl e, during the SARS pandem c, airlines lost billions of dollars of

revenue due to nmai ntenance and reduced aircraft availability.

[ 0003] Ho t CDC recommendations for aircraft interior
decontaniﬁ§¥§§ﬁG§gghﬁ$ne consum ng and do not cover all the surfaces in the
cabin, such as surfaces that are | ocated under the passenger seats. The

| ong decontami nation prlo@E$sase tisidngpfmamuadissospes owtatesf getealurdoaces, can

be easily seen as inpacti ircraft eration and.cquld, contyibute to a
Poss of T eventunpiiman pl thelstEhcds ARE EroRantaReeRpEetI B8t *an
aircraft vehi gheeificsllyy 6 yiethdd¥Rnd W3Sy fongdifpersing dey@itmdihatioa prRiuct alchai r cr af t
this manual w pe do rocess can take days or even weeks to conplete. As

t he process i§£$8@5%gﬁgﬁdﬁ?nﬁﬂﬁ??ﬂ@nﬁﬁwg%ﬁWQVq&hunan errors may result with
this "cloth and bucket" approach. Manual sprayers are known, but again,
such a process i s prond0ti2] hReestlgy rtbe . Severe Acute Respiratory Syndrome

(SARS) pandemic has revealed a clear vulnerability regarding global disease
transmission, and its effect on the global economy. One industry that was
seriously affected is the transportation industry which includes the airline
industry. Current concerns over the HINI virus have reaffirmed the effect of such
pandemics on the global economy as well as the economics of the airline industry.
For example, during the SARS pandemic, airlines lost billions of dollars of

revenue due to maintenance and reduced aircraft availability.

[0003] However, current CDC recommendations for aircraft
interior decontamination are time consuming and do not cover all the surfaces in
the cabin, such as surfaces that are located under the passenger seats. The long
decontamination processes, using manual wipe out of the surfaces, can be ecasily
seen as impacting aircraft operation and could contribute to a loss of revenues for
airlines. For example, manual disinfecting of an aircraft vehicle is very time
consuming. For a typical commercial aircraft this manual wipe down process can
take days or even weeks to complete. As the process is performed by airline
personnel, human errors may result with this “cloth and bucket” approach.

Manual sprayers are known, but again, such a process is prone to human error.



BRI EF DESCRI PTI ON [0004] In one aspect, an electrostatic
sprayi ng system for decontam nation of a vehicle is described. The system

i ncl udes wowheel3exopl at f orm si zed to fit inside the vehipcraS2@b/ob®ast one
tank operable to contain one or nore decontam nant agents, the tanks
supported by said wheeled platform a plurality of nozzles affixed to the
wheel ed platform wherein each nozzle is positioned for distribution of the
decont am nant agents in at | east one predeterm ned direction, an

el ectrostatic charging systemconnected to each of the nozzles for applying
an electrostatic charge to the decontam nant agents as the agents are

di sper sed, %@ﬁEE§N3¥§§§?K8ﬂe conpressor in comunication with the tanks for
pressuri zing the decontam nant agents. The one or nobre conpressors are
capabl e of providing a [poc$s s eorgUbdpett] emt cletrditAii elayfng aystb@N For

di stribution of the_decontaninant_agentﬁ ihrough the el ectrostatic nozzles.
[0005] |n anof'freptagidzdiet of 2 Nehiteds fdsseri@ps pethsi sygteq delidrt anivhestsdon agent
within an air ghabim G24216 fit fsiE A Welle, dNGsi@hatt JpbebldeSomBNYR dry

di spersing el ectrostatically charged decontam nation agent froma tank

posi tioned w PR decopigminapyageatss theotapkie suppoutesk by daifli Wesgledr Ia&orpd #hi n t he
aircraft cabi By diBY PRl &Bkdd RO ieahhecliOPGitAndaiicRed RAL RoMet i N the
aircraft, and automatically dispersing the electrostatically charged

decont ani nat i besitigedhtfof distibuten f ke decoatiaiinanyrigpntariess lefst he Eabin via a
plural ity of GLERFASIAkGRLhILRAARAHARAR sgéteﬁlt CARORE OaliPSe iRl |1 1
cart, the dispersing occurring, at |east art, as the rolling cart noves
al ong t he def nowtes dait #ppliinghim clebieostitie chage fo Thalepetthodantegerftupt Her i ncl ude
pressuri zi ng t - iJi.zi r - Lt i & hi e rolling
cart. The ele% ﬁgﬁggﬁﬂ%%%bv%%ﬁg?%%§9n0?§‘§§5#3§§%%’?%ﬁ% p@&ggﬂgégled

t hrough a ran@e wéssmdtingothewdreontanisperagems thhe che conheam doapressoragent . The
met hod may al so _jncl.ude. using a drive.system.connected..to the rqglling cart
conf i gured t o TTHEARE PRV ikt BFrag PHEITEP Rittoh CNER Srdb BT B cart
nmovi ng the rolédongmant agaht® dgowhdief dlevadstpiatdozded hin the aircraft.

[0006] In still another aspect, an aircraft decontam nation systemis

provi ded that includes Bouhe Aegn&L&tn%r&%sizedeh% f”%rmj&q%qna %alley cart
storage area of an airé , a canlsterpnﬁuﬁ1e31mn9hin tﬁlep &8l &d pl at f orm
and oper abl &cooacioatiai speat d@biantnaditardn tabiag &nprovided ofjbe esslard noluddsed wi t hi n

t he wheel ed pl at f or m and rable.to.a y, a pressure to decontam nation
hgent. i t i HORALY i SRE, SRToRRiRLY kg R YrSaDiEEth ekl fSE T ki anael oo

pl at f or m angbsftiobiddviyhit a@ugliggcdriototone ot biesdeéificd @& Rvithz thk @irpas cibigned f or
distribution of the decontam nant nts in .at | east. on re-determ ned
direction, %ﬁ“@@QE%VﬁggdPﬂéwHﬁdT6@ﬁ§8§9§&%£@86%?%T?W%FvﬁéﬁFﬁ@ﬂ Yto each of
the nozzl esdiffefsiP ey é16@roaRti@lIe CéHans adconiahiaign h@ndrRpl el tak bhe
decont am nant . agent as the decontam nation agent is dis%ersed fromthe
nozzl es, amfdiiopdntars §f %e?aatnealan%ﬁt}r%h%tqfa%%estﬁf&aﬂhé #8e $PEAles The

plurality ofiafRazd 83 rSMig ORE HRNAPLXInBe c&rfld, AU id QrCYcherdififadgh a range
of notion when dispensing a decontam nant agent. The aircraft

decont anmi nalP'sh akapstiBendpiipdnaty wehini the pigerefl alher motbod yagy diwither tizdiied to the
wheel ed pl aﬁr&%ﬁai@ﬁle?%g% {%t]gﬁﬂlf%da ESbaRA! hosRidiBd WoRinUReofAL dariRRl €d

platform _ he features, functions, and advantages that
have been dilertnasiaticdlly airprgnd npeHpsemasdontioge pelredeyalef yhrpyehvaarangruef reeHsadi nent s of
the present_4nv I inedri er.e i further
details of V%lcﬁg%%% @Eé%gﬁmﬁﬁ?ﬁﬁﬁgkgﬁéﬁggn¥g%?ﬁgg}%r1g@ﬁﬂ%%ggégription
and dr awi ngdiveBRitER cDESCRI PT HENolRg TdHE ORBMWIAIE® impart a controlled rate of

motion upon the rolling cart, moving the rolling cart along a defined path within the

aircraft.



[0008] Figure 1 is a flow diagramof an aircraft production and service

nmet hodol ogy. [0009] Figure 2 is a block diagramof an aircraft.

[ 0010] Fiwore1133p®0a schemati c di agram of one enbodi men®PCofUS2010/059079

decont am nati on system [0011] Figure 4 is a perspective view of
a cart in which the systemof Figure 3 may be deployed. [0012] Figure 5 is
a side view of the cart of Figure 4. [0013] Figure 6 is an end view of the
cart of Figures 4 and 5.

[0006] In still another aspect, an aircraft decontamination system
is provided that includes a wheeled platform sized to fit within a galley cart storage
area of an aircraft, a canister mounted within the wheeled platform and operable to
contain a decontaminant agent, a compressor mounted within the wheeled platform
and operable to apply a pressure to decontamination agent within the canister, a
plurality of nozzles affixed to the wheeled platform and fluidly coupled to the
canister, each nozzle positioned for distribution of the decontaminant agents in at least
one pre-determined direction, an electrostatic charging system operatively attached to
cach of the nozzles for applying an electrostatic charge to droplets of the
decontaminant agent as the decontamination agent is dispersed from the nozzles, and
a manually operated nozzle attached to the canister. The plurality of nozzles may
optionally be configured to cycle through a range of motion when dispensing a
decontaminant agent. The aircraft decontamination system may further include a drive
system attached to the wheeled platform and configured to impart a motion upon said

wheeled platform.

[0007] The features, functions, and advantages that have been
discussed can be achieved independently in various embodiments of the present
invention or may be combined in yet other embodiments further details of which

can be seen with reference to the following description and drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Figure 1 is a flow diagram of an aircraft production and

service methodology.
[0009] Figure 2 is a block diagram of an aircraft.

[0010] Figure 3 is a schematic diagram of one embodiment of a

decontamination system.

[0011] Figure 4 is a perspective view of a cart in which the

system of Figure 3 may be deployed.



[0014] Figure 7 is a block diagram of another enbodi nent of a

decont am nati on system DETAILED DESCRI PTI ON [ 0015] As further
di scl osedwbyotiisomescri bed enbodi nents, a self contai ne®CISL@NI05R79
described for air and ground transport vehicle systens, as well as
permanently placed ground structures. The system provides a nechani sm
enabling the interior decontam nation of such structures against influenza
viruses, bacteria, chem cal agents, and biological agents, to nanme a few.
Enbodi nents of the device include a manual |y operated hand sprayer which is
used for localized dispersion, and a plurality of automatically operated
spray nozzles, mounted (G Frare ¥ seyidziviaw ofiteperid Figstoht ani nants vi a

el ectrostatic spray, for exanple, to assure conplete coverage of the
vehicle interior, resul[pomy FipueteCRAhand viakio®the\bhit Bf Fikies@mhnd®i Nt enance. In
one preferred enbodi ment, the use of electrostatic spray results in two

mcron to forty mcron si roplets ich allo or the.us f less
decont ami nati on agent t[ﬁgﬁ?agl N ea‘zt1S %gwféﬁﬁg@m ?f\gseﬁlto{hﬁéﬁ% ?délﬁf"ﬁa"?iaon met hods
and al so m ni aédhagilEbesisein. damages due to contact w th decontamn nant
agents. [ 0016] In one enbodi nent, the disclosed systemis an

i ntegrated g;ﬂﬂﬁ gﬁ]pf housing in a device simlar to an existing
aircraft seﬁéf‘é 0 gég t,IB&/ni ch allows for storage within the aircraft
(repl acing one of the service/food carts). In one scenario, such a system

woul d repl ace one of tHeOISér Wsdartlfeoddclosedtby thiuddsergped epndiswnts,.a Slifch a

system woul d then be aeri.o ic%ll %uid d do one. or . Hor e ai sl es .of an
’ contgined systemn is deset ed%f(fr I angd eroln ransg?rf vehic e§ystems s well,”.
aircraft, manual Ty or autonati cally, e manu y and/’or automati cal |y

di sper si ng ones perntapenlydaaeit @oundastivotuiragemhes systhi Ipeovities ar mbednisim t er ns  of
a commercial aircraft .i | enent at.i on ther aircraft i.litary, private,
oy oo anrt o B lnd R SRSk oF SF ! RlosTibet Al W i
ground transpgitdriay &ithida sgearfadibidldiitg Sgenhs td wmidefowd Egttddbeshtsnft hi n, the
systemis operable for the optional mapual spraying of |ocalized areas with
a variety of EN&RYCAIMANE apTBIBIG erprat %B&Htsa%vﬁgwl?@hwaﬁaﬁf Jocaherdt ur t her
operabl e for HRgerab, QR@h ipfurd Ry 8y aiemicallynEpcr REBIpRIyNGD AL ARupkd b ai rcraft,
for exanple, using electrostatic spray nozzles for aircraft interior

decont ami nat i 81t tsy nyillstisnsrserdsrprianinas gldogipetostatiasefppr fopepapple, to

decont am nat i QRuRA&Mpdete coverage of the MRl inlRabE N EdutBe MR RcRRIhih&dhar Iy to
t he draw ngs, enbodi nents of the disclosure ma% be described in the context

of aircraft niihmdeima Magteapes dr opcrreleeheababpesthe hivir clostreiigigre 1 and
an aircraft 200,a3:3R0Myd Bic'f%@t%rfgrggmic%l{ éiilﬂ}r%l@t‘s,%lﬁ%‘éifo‘w@ Mor (A fir af t

manuf act uri ng and servi ce nethod may 1 nclude specification and design
102 of aircrapt 1@90lcaordaminetéani agenprtipmunte irasit ccl@i, current decontamination

methods and also minimizing material damages due to contact with decontaminant

agents.

[0016] In one embodiment, the disclosed system is an integrated
system that can be housing in a device similar to an existing aircraft service/food
cart, which allows for storage within the aircraft (replacing one of the service/food
carts). In one scenario, such a system would replace one of the service/food carts
during a pandemic. Such a system would then be periodically guided down one or
more aisles of an aircraft, manually or automatically, while manually and/or
automatically dispersing one or more decontamination agents. While described in
terms of a commercial aircraft implementation, other aircraft (military, private,

cargo) applications are also contemplated as well as applications within ground



[ 0018] During production, conmponent and subassenbly manufacturing 106 and
systemintegration 108 of aircraft 200 takes place. Thereafter, aircraft
200 may gwothriosgdeocertification and delivery 110 in or@em/useotbespraced in
service 112. While in service by a customer, aircraft 200 is schedul ed for
routi ne nmai ntenance and service 114 (which nmay al so i nclude nodification,
reconfiguration, refurbishnment, and so on). Wile the enbodi nents descri bed
herein relate generally to servicing of conercial aircraft, they nay be
practiced at other stages of the aircraft nmanufacturing and service nethod
100. For exanple, a decontam nation process nmay be inplenented at various
stages of ai r EREPETt pebiglse 2 d Puddingsany spBeHe deiaisdavtias theosyslimaisr cr af t  and
its conponent §pdabid ARG Be RPGEHAE tlaRihl RPAGERS Sof localized areas wiP@Lkieffagh of the
processes of aircraft manufacturing and service nmethod 100 nmay be perforned
or carried outhdycadh aggriedagipaltdegprarpination ggentsdaphfuriher gpgirtle famthsper at or
(e.g., a customehitc gﬁéyiﬁé‘%f@w{é%ﬁﬁngoﬁxe&@bﬁ tHESRLA PP Bxanh]S YR lgM
integrator may I nclude,” wthout |limtation, any nunber of aircraft

manuf act ur er sclagithsiatif owprayy soaztps st corsrathdntorie; decontiminptipmrusingmayehi ncl ude,
for example, widoitoiibdihahbifonatkcQRALidhygOders, subcontractors, and
suppliers; and an operator may Be an al I ne, Feasi ng conpany, mlitary
entity, service organization, and so on. [0020] As shown in
Figure 2, aircraft 200 [pPldduietering mote ppriculamiouthadrwmigagniedinggisyi ce
method 100 ey HIGhAASuR Iy WGsalRg W ik @nBkHbAkitdH RlndYSlSHIPd0d and
interior 206. Exanples o gystems 204 include one or nore o ropul si on
syst em 208, ebaveice ingtibd $§aseheed Oy, Figyrd d and drcaigyat 20648 siowreindigme/2.r onnent al
system 214. Any . ] h S v _be i - ' | xampl e.

Al t hough an a(i:?r(1 8@%;{)%@&8)@%%%{*.,6%?%&% h%%nﬁ?acﬁlég paﬁﬁdnge?%gegggeéﬁoﬁt %(gd Z?agcl osure
may be appl i ethclude efchigicationciug tiesigns] 02 sifi eincrafs 2@ thand anrtaimbprioveemadusd.r y .

[ 0021] Apparatus and net hods enbodi ed herein may be enpl oyed during any one
or nore of the stages hr : urj sernvi d 100. For
exanple, without |lim t%?%ﬂn %%%oﬁﬁ%a% stogg)sogggnblﬁgs gl%ragfggltgg nding to
conponent andnsuifags@rgbll06 rad udysteinumitagptid0 61 1Payf bechtib2(0c stked pbice.

manuf actured ih a nner .Ssi-pilar to c onent.s_ or bas | i es produced
i Lo i roraf RIBgRanr el e AroGABIRRIS, gy SAR5T0T bk B TU0C
appar at us enbbdipient Sp sawicaobl2enydldienntsyicobyaa costineratironftt 208r aof may be

utilized durin nent .and subassenbl y man turjng 106 an ystem
"t egrati on 1085HET T RHRE malTRAGT Y HOR 1 b (vH5h dis panarady
expedi ting assediticyticdf reddnfigahticn, RegfuftidnemS indddo dii).r Bhak the20tbodibienisl arl y, one

or nore of apparat enbodi nents, net had enpodi nents,. or conbi nati on
t hereof may b esﬁ&?ﬂﬁ’f&%“ 19 gengraiy fo 3 viong of wommergiaf et ?IT"éSrmaéGP&rrpl e,

Wi thout [imtgit@Rd at OthdRkRES NANKE aiddiskt SRMYREEridel dhdRyvikememed 1der i ng
systemintegration 108 and/ or mai ntenance and service 114 to determ ne

whet her par t s FagapBlecd AsrappBinatomPoresiare §e pleagHcdbat yarious stages of

[0023] The deggdrhPhicalicth ab *ﬂ?an?ipfacfp% BRL BdVaRt A0BRHS SARRALABAISshas been
presented for purposes of illustration and description, and is not intended

to be exhaust FWEGYPIPEUEieERfo¢ess-t he enbodi ments in the form di scl osed. Many
nodi fications and variations will be apparent to those of ordinary skill in

the art. Further, diffeqoen) advanka@equsceRbosh MRS MBfacturing and
service method 100 may be performed or carried out by a system integrator, a
third party, and/or an operator (e.g., a customer). For the purposes of this
description, a system integrator may include, without limitation, any number of
aircraft manufacturers and major-system subcontractors; a third party may

include, for example, without limitation, any number of venders, subcontractors,



provi de different advantages as conpared to ot her advantageous enbodi nents.
The enbodi nent or enbodi nents sel ected are chosen and described in order to
best explwonrotisni nci pl es of the enbodi nents, the praetCiraskopporeati on,
and to enable others of ordinary skill in the art to understand the

di scl osure for various enbodinents with various nodifications as are suited
to the particul ar use contenpl at ed. [ 0024] Turning now to
Figure 3, a schematic diagram of a decontam nation product dispersion
system 300 is depicted in accordance with an illustrative enbodi nent.
System 300 includes two storage tanks 310 and 312, sonetines referred to as
cani sters, t haifghPphers: andaspRelpiitr bsag 31 RS ing GRIPPAY. YIEATY PUItAI st or age
tanks coul d bgeriiBEQeRRLALEhnl RS On.t he system 300. The separate tanks 310 and
312 hold decontam nation fluid, for exanple, of the type that cannot be
stored together. Alternatively the tanks may hold the sane fluid _but be
fluidly connected to dﬂ??%ﬂeﬁ?5W8Y§W%§¥§§3éé%@?ﬁ%@ﬁ)ﬁ@ﬂ%&EbEéﬁﬁmﬁank is
fluidly coupl g@nifRctarifOmi SRR MAhICIOURES SEMN de3RPrapR D03 32 tht1auahyi t woul d
be fairly straightforward to develop a systemsimlar to system 300 that
utilizes onlyobyystersapt ayliggerior 206. Examples offsggiomy 204 ipclpdestpctonaofedfpect i ve
conpressors 320,a8fn 342tcRA39ES clcbikieM Iy sBnf VB! e5daM@Isystahub20f fngval ve 330,
332, a pressure regulator 340, 342, and is operatively coupled to a
pressure rel i efvispamoetalaggem3dd Apy spmbes of Ather syRigms ey be ssduded vethfs| ui d
storage tank 12 f a | S| Rink ot do€ @EmuUNi cat i on
wth a pressugégggﬁgéAggggP§%2?%&$a&iQh&qﬁ;qiggz ’ %ﬁéﬂgﬁkﬁﬁi%gnt of system
300 i | | ustr at ddclpswrdEngubeappliediolotide mdastpésusugh it the afitomotryd indus8y0, 372, 374,
376, and 378. In the enbodi nent, pressurized fluid fromtank 310 passes

t hrough val ve 380 (“heQO@ﬂ?n@q%mﬁanQ%%|ﬁ&h&%oeﬁﬁ%d@gghmE%LQﬁwtereaChing
W

nozzles 370 and 372, the pressurized urd 1s conbine alr pressure

f rom conpr essompl8P@, dwihigcdny pas sesmerhrad ubh steadsved BGo | whardacypageay
Simlarly, pr UL | i@ fr 312. ses..t.hrou 82 (when
opened) to noggfgé égﬁoén (g76F8€;%%?$F%1%g%%ﬁiﬁ%ﬂ%g?tlggqégﬁﬁgn 376, the
pressuri zed f bubaskeinbligsomwbicspedding thcanponprtesd untmsfenmbin mempreesgr10822, whi ch
passes through, valve, 398, L bhesi sty 3t ad eubodi nept .oozzle 376 is a
hand nozzle and’is opera%e@ separately rfom nozzl es” 370, *3H2 %7%, and 376.
I n the enbodi swatsempli@psaducaiodhifel aca {tf2001m ihankic812 passes through val ve 384
(when opened) to nozzle 378. Prior to reaching nozzle 378, the pressurized
fluid is conbined wth iy, pPr&ssu fro o] or - i sses

t hrough valve 394. In é@%%&iﬁgﬁ?séﬁnggz é% %@%&l 75?%§%H?m%7%%ﬂ§hd 378 are
el ect rost at i cembalihess, chs: sundhinatipoweared ouerycles uid®ed alndng 8@mamenti andl uded

w thin system 300, d provjde r.to the electrgstatic charging system
Assoct at s wi M eRESTp T RELE RalOH Bt M TrdelS TPLPLEOREL0D 12
above descri bémhitstysit Bys@SQniisdly ckpeditingl a@satblyosfeor esduoii mendost ofragtakl ed in a
rolling cart 0 sized to fit in nost vehicles such as aircraft and other
transportatioﬁabeﬁF@F (ﬁgOﬂgﬁﬁﬁﬁéﬁpyﬂuiwﬁﬂ¥wn%ﬁ&ﬂ?ﬂpaﬁﬁﬁ8’nﬁg§€Fibed,
vapor ous sprayidghbiRzél eered Q) o SktAizbE wiillar Gichgt 200 Vapersedipl@t s, and at
| east one air conpressor are incorporated for vaporization and di spersion
of decont ami n&¥GE: MiItPY pifaten g SHiHPeEcsTdeRCCdh i JRY Bersrhduringnd ot her

| arge vehi cl egystem integration 108 hAGhaifehMEE hiiGscBRQC] 1l t6 AbdkdmihOwhEgsr € 4, it
is a perspective view of cart 400 which includes nozzles 370, 372, and 374
as wel | as taRk® maydegAEnested andrpy mated9sasThthe of cart 400 is sized for
novenent down the aisle of a typical commercial aircraft. Further, this
enbodi ment of cart 400 [pe3$i 28d t@s@etibAUIR YidechedSRrt diddRidsdeefs as an
aircraft galley cart, and can be stored within a comnmercial aircraft within
one of the gaPPBgdimgHs hasthsengiesafedaler pyrosgs ef illagiratiomary! deserimbionpiidhed down
the aisle of a gaMARh&@l, Bl eekAllveas MR eNARCENRRNSANNE] dBRyal |y spray
t he seats and open overhead bins, lavatory doors and other conpartnents,
with, for exa#tlescdoz Magy Inglifieatonn and vatigiepe 8l kghppmarans teldheseedf as bei ng
a hand oper al GiRAZZkA hahd #OWIhE, THEAGR RvihRod! BhBAmkACaIAON Wi Lhin
cart 400). After the initial localized spraying, %e cart 400 can be
manual |y or automatically noved down the aircraft aisle while continuing to
disinfect all the remaining surfaces in the vehicle, outputting the

decontam nation fluid droplets 6



fromthe pre-positioned nozzles 370, 372, 374, and 376. |In one enbodi nent,
during the automatic operation of cart 400, an electrostatic dispersion
sprayi ng wechni/ge®oi s performed by these nozzl es to asseca/isdiensmnee of the
decontam nating agent to the various surfaces of the aircraft for maxi num
ef fecti veness. [0029] Figure 5is a side view of cart 400 with
a cover panel renoved. In this figure, one placenent of tanks 310 and 312,
air conpressors 320 and 322 and nozzles 370, 372, 374, and 376 are shown as
wel | as some of the fluid conmuni cati on apparatus therebetween. In

enbodi nents, nozzles 370, 372, 374, and 376 are stationary, with respect to
cart 400, whi PEVIds Bifeer adipirgcmancempBsd feeihe7plvanipecous sbodimgnis 76 ar e
capabl e of mOYRIBRALodiRALATRMbEdiRIenIBEMEE] afcthBRE Al RRIBediBAS QNS.

[ 0030] An end view of cart 400, as shown in Figure 6, provides further

i nfoormati on r BgAFHIHY tl skt ofdhe pbadisentg the prvtical @plicatigndaslze wi t hi n
cart 400 whi | gnlcsand¥ OFbidinagy k@l Y Gridh TRASHAASHOfisCiddke ARQarif can be
easily discerned fromreview'of Figure 6, cart 400 is easily adaptable to
provi de decontmbediaeitenvidapaiiusi mpd&fcations g rard weited Phéhespariigudas/ issod cart
configurationcaﬂmﬂgﬁgytanination system 300 is easily available within an
airplane in case an outbreak of a germor virus. Decontam nation system
300 within cart 400 enabl es decontam nati on of an airplane and return of
the aircraft to operatil@®4hi fThiming ndeyto Pyeorsl ét 8 fchemstdedogieanhat i on
system 300 ar i r - I - LGy faces

i ncluding t heg%clrégfglsnlntﬁﬁg? bg)g %&g:fsp ?rlglg{f}%sltexg!r;doalg (ralgl?%tga( g%fcg%ﬁ%%}? g%l%%ﬁleach.

[ 0031] The abdlpetradivs enibbdichentar Sy 360 dnodydss eme SO gedankbe 10pdd Bilad t o

i ncl ude many ' ' .= I FLgure 7 is a

bl ock diagran$§$£%&§Zg%ﬁggﬁf%%%@%%xi3@%%%?2%6?5§LW§?§ggg§h¥3%g%]%benent on
a cart, whi chaddifianst stahgstaslesvenhll beahcdrprested oyd thogsterr300.sThoscpatatey, cert ai n
of the items described, w ect to.Figure .l are not 0 or descri bed
W th respect (SRR 713 ol aRSRhmbRS) BHLE 0 Bl oS Ps by

enbodi nent, demaot wstsrad iogethay Klema§0y theahnkd @y dotdath& sdn@2flAad dutdenpr essor

504 which are_fluidly connected to one anot her. Several itens be
associ at ed mﬁpﬂl3hﬂ¥%%6%PPH§&HaWH§”5k?F%Qﬁ%$%¥i§§ﬁkf Pdhﬁﬁgﬁ?ﬂﬁgga fl ow of
decont am nat i esupidduoch edtfesgindingdompebdsor B2Pra@s UL eh@ghlgewdbdld Heomirlyeasuri ng
the pressure within tank 502, and a fluid gauge 514 for determning an
amount  of decétmlgﬁfgﬁmrﬂ Shapelapc? $Yateay HoHey SPHFH 204 el gghees only one

[0033] As thecpngssbf i zed decontamination fluid exits tank 502 and passes
through flowreter 510, it is dispersing to one or nore nozzles. Figure 7

illustrates the conpon s_of .ope nozzle system 520 that |ng¢ludes an
el ectrostatic chargi nge@é/?ssﬂ emiGEom { %éesl?ﬁ??gq %01@’29?,50%%8 n‘i}é%l’ﬁs‘ﬁi rectional

control 526. Medghtah@dimpBRgdofir {MIF 6ffadRt BBOMAL, NpRiduR RYALBIB4H2M2,MRY be

i ncorporated into decontam nation system 500, I n enbodi nents, nozzle
directional catiForersPebhenrpief & yaESrstlgpalve fet-o2 driobiorarriaaticce t hat
causes the noZz)&v2AuldOsdRYCaRERPSS312. rBRAGAfe RARI B1®NI23a8 itf AEid
decont am nati on agent is dispersed. [ 0034] A power supply 530
may be i ncl udeemyinipation SiBadsss00 ep1evPYi3Ag t he vol tage necessary to
operate the conpressor 504, the various electrostatic charging systens 522,

the nozzle directional [6@m)r aht RhboSidbnt 86 syehi 366 iMusEAEd iflMFidge SySt em 540
and a cart controller 550. |In enbodi nents ower supply 530 utilizes an

ext ernal powetic¥des & Blurakifigof 1zgen i, dfbddinbitt 31d Howeh shesamiadimesso uti | i zes

aircraft genepl&d, RONBIH- rdilQaROBIE Phds8 trSught 14112 86b (Pn&ORImAd) @Per ation
of the cart including nmovenent of the cart via cart drive system 540,

operation of nérles dAkaBoY 2akaocorprchivs apzA0470 ondd Hatliconcsharedflod dat a
received at a;dispbay Wi %@&u&%&%ﬂﬂ ess§r592(£%ir1§lepa§§é5 {tﬂi‘@&ﬁ%ﬂ%r amred to

provi de signafs to cart drive system 540 to control ‘a rate novenent, and
direction of AYvéenentopehed).hSingidarly, ptepsueintsbdiideining fankidBlrasses@@oughc| udes

data from one, g, 59 &ih ohlifaf LWIRLES 745 Q378! SREMGG ARG GoPAR 3ANd tank
evel gauge 514.



[ 0035] For automatic novenent of the cart using cart drive system 540, via
controller 550, a sensor system 570 may be incorporated which in

conbi nat iwo 2priopaes t he function of maintaini ng the noeerarskolofsdone cart
along a predefined course, for exanple, down the aisle of an aircraft, at
a predefined rate. [0036] The currently utilized
decont am nati on net hods i nclude manual w pe out, use of nmanually operated
spray distribution systens nanually (e.g., a backpack type of systen), or
foggi ng of the vehicle. Manual w pe out, or spray distribution are very
time consum ng A fogging nethod has to saturate the entire area, In the

f oggi ng oper atibio %ﬁ@reéﬂﬁlﬁ%ﬂ% isfQOEbESH (it Al Prespe FOMEAMPIESIATSEdN si ze of

dropl ets) WYW§¥cﬁ§)a§H§H§&%ﬁdfa%t3bQnh@ﬂleqnus@ﬁaﬁﬁtenﬁ@&lhﬁnt hesaexmnplae, for
many hours. In addition, the fog particles may penetrate areas where such

moi sture is uhdWsiorda and isronssaisdprrarataly feonh peve eé§7%rﬁi2s%7ﬂsm Y& alhi oni cs

equi pment, as th‘é’%hlboéﬁleh@ﬁ%ks'&ﬁz&i 58 ARG 1t2%§s%s ﬁﬁ&%ﬁ valB 380 ASt, cart
400 with system 300 installed therein allows the nanual spraying of certain

areas wth ni apamad) @ersrle Bnalitiaio aegshinguwezladdst the raesswired iflpid is
el ectrostati c yanoly {Rhay: é}rgisgﬂesﬁ’&ﬁ BnPREQPLAM in‘l@ﬂ %\a&%}{l‘thr&%e fs the

remai ni ng areas using a 'e"to use sy ctrostatic
aspect of the3%prdy embzéllnestsrewles§7l)n3'fhe37dl éb@r@doﬁ?%oafrete&ﬁetrcd’nmcged

decont am nat | RozzﬁgeF\ts su I[fc%hweggu%e% 35(§]and talfeﬁlln ﬁ%ed F}gnh%st% various
W

surfaces, for exa the aitcra so°re uceblant he anount
of tinme the pprotvldellﬁ)sxeartceﬂmkﬂ@mostemt chargﬂng sgsoampassooiers with the various [ 0037]
One uni que aspe ct OL ?s%lstem 300 is that it provides an easily adaptable,
transportabl e, LA ¥E% i ve decont ami nation tool for use within an
aircraft interior and it is believed that decontam nation tinmes for a
comercial aircraft w [[D0Xy¢ rTédmbede fdesmibeth ysgstero 3‘11@uiss im dthleastf@are superi or
decont am nati gn [e sul t 300,can be

oo T oty wstlled i R G DY SRSy D R SiRey et

decont am nat i eifcriftifand axhed mEndpor@jonpadiclds sl erlcrqdamtrriggeai r ewsaffutth@per at i on
and contrlbutln?to airline cost s Qut si.de of

commerci al ai FEFPRPY: YAPSTOUS RITRG B e?:e???c'é%%qnfﬁhﬁglngag%ﬁp@ﬁg‘%B S#Ycement on
ot her cart conf iegiifont laﬁl'tﬁ)nfpﬁﬂésdﬂsa@e iloipormedafot vaReiitichyand plidpeaioa @nd

mlitary aircraft, permm cilities ( bui | di ngs) ne vessels,
trucks, busesd e@?ﬁ@ﬁ?tl%d]e“l‘f{)é’f“% yel?lﬁlFsmsb‘% %Sr é]FfEi)o‘i”tl%?tlaé‘ﬂ Otg%a‘afgeprovi di ng

vehicles.

[0028] Referring specifically to Figure 4, it is a perspective view
of cart 400 which includes nozzles 370, 372, and 374 as well as tanks 310 and
312. This embodiment of cart 400 is sized for movement down the aisle of a
typical commercial aircraft. Further, this embodiment of cart 400 is sized to be
roughly the same dimensions as an aircraft galley cart, and can be stored within a
commercial aircraft within one of the galley cart storage areas. In use, cart 400
can be pushed down the aisle of a commercial aircraft as maintenance personnel
manually spray the seats and open overhead bins, lavatory doors and other
compartments, with, for example nozzle 378 (shown in figure 3) which is denoted
as being a hand operated nozzle (and shown in Figure 5 in a storage location
within cart 400). After the initial localized spraying, the cart 400 can be manually
or automatically moved down the aircraft aisle while continuing to disinfect all the

remaining surfaces in the vehicle, outputting the decontamination fluid droplets



reductions in vehicle and facility down tine, cost savings, all in a stand
al one system [0039] This witten description uses exanples to
di scl ose waniousdmnbodi ments, which include the best noa@el/useoiensdre any
person skilled in the art to practice those enbodi nents, including making
and using any devices or systens and perform ng any incorporated nethods.
The patentable scope is defined by the clains, and may i ncl ude ot her
exanpl es that occur to those skilled in the art. Such other exanples are

i ntended to be within the scope of the clains if they have structural

el ements that do not differ fromthe Iiteral Iaﬂgyage of the clains, or if
they include 8§ hapEnposdiongt perzles dPemBmtd4windn’ ionslibteasitbodimeditf f er ences

fromthe |itegglind ARAUREREC Sperhiti & @kt 00, a¥VERErdsRLELMpMERN ! sPraying

1. An electrostatic spraying systemfor decontam nation of a vehicle, said
syst em conpri &chiyauca inhedfasged] by f bewn diozdep tle i ridherencehe@f vEwi cl e;

at |east one LaRkaRREHAD!SerltO0C AR BhiduOREREs PR JGEAR! AM AARuATENt S,
said at | east gne tank supported by said wheel ed platform
etftectiveness.

[0029] Figure 5 is a side view of cart 400 with a cover panel
removed. In this figure, one placement of tanks 310 and 312, air compressors 320
and 322 and nozzles 370, 372, 374, and 376 are shown as well as some of the fluid
communication apparatus therebetween. In embodiments, nozzles 370, 372, 374,
and 376 are stationary, with respect to cart 400, while in other embodiments
nozzles 370, 372, 374, and 376 are capable of movement (automatic or manual) in

one or more dimensions.

[0030] An end view of cart 400, as shown in Figure 6, provides
further information regarding placement of nozzles 370, 372, 374, and 376 within
cart 400 while also providing relative dimensions of cart 400. As can be easily
discerned from review of Figure 6, cart 400 is easily adaptable to provide
decontamination capabilities for airlines. The service/food cart configuration of
decontamination system 300 is easily available within an airplane in case of an
outbreak of a germ or virus. Decontamination system 300 within cart 400 enables
decontamination of an airplane and return of the aircraft to operation within a day.
Droplets from decontamination system 300 are utilized to reach relatively
complex geometric surfaces including the areas that are difficult for airline

personnel to reach.

[0031] The above described cart 400 and system 300 may be
modified to include many features and optional equipment. For example, Figure 7
is a block diagram of a decontamination system 500, configured for placement on
a cart, which illustrates several of these options. For simplicity, certain of the
items described with respect to Figure 1 are not shown or described with respect

to Figure 7.



a plurality of electrostatic nozzles affixed to said wheeled platform
wherein each said nozzle is positioned for distribution of the

decont amweanniiagews in at | east one pre-determ ned dir @CTiusR010/059079

an electrostatic charging system connected to said nozzles for applying an
el ectrostatic charge to the decontam nant agents as the agents are

di spersed; and at | east one conpressor in conmunication with
said at |east one tank for pressurizing the decontam nant agents, said at

| east one conpressor capable of providing a pressure sufficient to provide

a constant distribution of the decontam nant agents through said
el ectrostatic nozzles. [0032] In the illusyatedr gmbedigeity Je¢optatinadion &Ry syst em

according to €h@inludesd Hahb802 GRIMRINhsTERE 4 WiB@Shre IRRIPBOHHREEY t0ORRY at ed
sprayer in comunication with at |east one of said tanks. 3

The el ect r ost atqthers peugilniignsyatehs avedited nghttenkG Qi nelpdipparffvmededi d at

| east one manygd ky &é&@&rﬂ%geﬁﬂ%rﬁyc%Eon%’HHe{doﬁ%@Buﬂ @B’%ﬁﬁk 90 MBBUR! Y
operated el ectrostatic sprayer. The el ectrostatic spraying

syst em accor digage t5d2 @ransesuringtiby Enewu@twmeasﬂnkéﬁé avfl asthiidi eplgasad ifary of
el ectrostaticy &g;%ﬁ%ﬁg al ﬁn&fﬁ%f&‘d&ﬁﬁn&&’no‘hyfﬁh&eﬁxﬁ{n%g\bntﬁn [3Rg6,.0f notion when

di spersing the am nat1 on

[0033] As the pressurized decontamination fluid exits tank 502
and passes through flowmeter 510, it is dispersing to one or more nozzles. Figure
7 illustrates the components of one nozzle system 520 that includes an
electrostatic charging system 522, the nozzle 524, and a nozzle directional control
526. Note that one or more additional nozzle systems 520 may be incorporated
into decontamination system 500. In embodiments, nozzle directional control 526
may include a stepper motor or other device that causes the nozzle 524 to move

across a range of positions as the decontamination agent is dispersed.

[0034] A power supply 530 may be included within system 500
providing the voltage necessary to operate the compressor 504, the various
electrostatic charging systems 522, the nozzle directional controllers 526, as well
as a cart drive system 540 and a cart controller 550. In embodiments, power
supply 530 utilizes an external power source, and in other embodiments, powers
supply 530 utilizes aircraft generated power. The controller is utilized to control
operation of the cart including movement of the cart via cart drive system 540,
operation of the tank 502 and compressor 504 combination based on data received
at a display 560. The controller 550 may be further programmed to provide
signals to cart drive system 540 to control a rate of movement, and direction of
movement of the cart. In embodiments, display 560 includes data from one or

more of the flowmeter 510, pressure gauge 512, and tank level gauge 514.

[0035] For automatic movement of the cart using cart drive
system 540, via controller 550, a sensor system 570 may be incorporated which in

combination provides the function of maintaining the movement of the cart along

-10-



WO 2011/ 139300PCT/ US2010/ 059079 5. The el ectrostatic spraying system

according to any of Clains 1- 4 further conprising a flowreter in
comuni cawpanimizpdvoat | east one of said tanks, said fl oreEtuseoOewrdi Ng

data indicative of the rate of flow from at
el ectrostatic spraying systemaccording to any of Clains 1- 5 further
conprising a gauge in comuni cation with at

| east one of said tanks.

| east one of said tanks,

6. The

sai d

gauge providing data indicative of the renaining decontan nati on agents

within at

| east one of said tanks.

7. The el ectrostatic spraying system

according to any of Clainms 1- 6 further conprising . a power supPIy oper abl e

to supply powe rprﬁtdeﬁ%ﬁ@ qourss fop gEangHe. dova 1B atster Jsatiicetle Ahf Gl

sai d at | east fpne conpressor.

[0036] The currently utilized decontamination methods include
manual wipe out, use of manually operated spray distribution systems manually
(e.g., a backpack type of system), or fogging of the vehicle. Manual wipe out, or
spray distribution are very time consuming. A fogging method has to saturate the
entire area. In the fogging operation, the submicron fog particles (less than 2
micron size of droplets) may stay suspended within an aircraft cabin, for example,
for many hours. In addition, the fog particles may penetrate areas where such
moisture is undesired, for example, wire bundles and sensitive avionics
equipment, as well as leaving a residue in these areas. In contrast, cart 400 with
system 300 installed therein allows the manual spraying of certain areas with
minimal decontamination agent use and the automatic electrostatic vapor spray to
disperse decontaminants that address the remaining areas using a single, simple to
use system. The electrostatic aspect of the spray nozzles results in the dispersion
of the charged decontamination agent which causes the particles to adhere to the
various surfaces, for example, within the aircraft thereby also reduced the amount

of time the particles are suspended in the compartment.

[0037] One unique aspect of system 300 is that it provides an
casily adaptable, transportable, and effective decontamination tool for use within
an aircraft interior and it is believed that decontamination times for a commercial
aircraft will be reduced from days to hours with a far superior decontamination
result. As illustrated by cart 400, system 300 can be easily stored onboard an
aircraft and drastically reduce aircraft decontamination turn around time,

positively impacting aircraft operation and contributing to airline cost saving.

[0038] Outside of commercial aircraft use, system 300 can easily
be adapted for placement on other cart configurations for use in homeland
security, private and military aircraft, permanent facilities (e.g., buildings), marine

vessels, trucks, buses, trains and most any form of transportation, again providing

-11-
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8. The el ectrostatic spraying systemaccording to any of Clains 1- 7 further
conprising a pressure regulator in the conmunications path between said

t ank and weai2diicepnessor, said pressure regul ator confi goaras2ei0/0s®gul at e
the pressure within said tank generated by said conpressor. 9. The

el ectrostatic spraying systemaccording to any of Cains 1- 8, said system
configured to utilize aircraft generated power to operate said

el ectrostatic charging systemand said at | east one conpressor. 10. The

el ectrostatic spraying systemaccording to any of Cains 1- 9 wherein said
wheel ed platformis sized such that it is capable of being placed within a
storage area Gi9BFH0BF d Velrcle ppd fasgitadoun tiepeacest gayingy all dp @ stapd ajens

el ectrostati cgaphayi ng system according to any of Claims 1-

[0039] This written description uses examples to disclose various
embodiments, which include the best mode, to enable any person skilled in the art
to practice those embodiments, including making and using any devices or
systems and performing any incorporated methods. The patentable scope is
defined by the claims, and may include other examples that occur to those skilled
in the art. Such other examples are intended to be within the scope of the claims if
they have structural elements that do not differ from the literal language of the
claims, or if they include equivalent structural elements with insubstantial

differences from the literal languages of the claims.

-12-



10 wherein said electrostatic nozzles are configured to disperse

el ectrostatically charged droplets that range from about two mcrons in

di anet er wo 2atioi3030horty mcrons in dianeter. WO PCT/US2010/059079

2011/ 139300PCT/ US2010/ 059079 12. The el ectrostatic spraying
system according to any of Clains 111 further conprising a drive system
operably connected to said wheeled platformand configured to inpart a
notion upon said wheel ed platform 13. The electrostatic
sprayi ng systemaccording to Claim12 wherein said drive systemis
configured to control a rate of notion of the wheeled platform

14. The el ewwltsa&j}r@%%?é% ng system according to Claim12 or 13, wherein
said drive systemis configured to utilize aircraft generated power.

15. The el ectrostati ¢. sprayi dgusysicipragiedrgittg fod @Bynt@hinkiioal 66 al2- 14
further conprising a sensor systemattached to said wheel ed pl atform and
conmuni cat i‘(Fé"rC;@’ SISk 9PESNE drive system said drive system programed
to utilize signals received fromsaid sensor systemto gui de said wheel ed
platform al ong a def hnedelpdpibiform sized to fit inside the vehicle;

at least one tank operable to contain one or more decontaminant

agents, said at least one tank supported by said wheeled platform;

a plurality of electrostatic nozzles affixed to said wheeled platform,
wherein each said nozzle is positioned for distribution of the decontaminant agents in

at least one pre-determined direction;

an electrostatic charging system connected to said nozzles for applying

an electrostatic charge to the decontaminant agents as the agents are dispersed; and

at least one compressor in communication with said at least one tank
for pressurizing the decontaminant agents, said at least one compressor capable of
providing a pressure sufficient to provide a constant distribution of the decontaminant

agents through said electrostatic nozzles.

2. The electrostatic spraying system according to Claim 1 further
comprising at least one manually operated sprayer in communication with at least one

of said tanks.

3. The electrostatic spraying system according to Claim 2 wherein
said at least one manually operated sprayer comprises at least one manually operated

electrostatic sprayer.

4. The electrostatic spraying system according to Claim 1 wherein
at least one of said plurality of electrostatic nozzles is configured to cycle through a

range of motion when dispersing the decontamination agents.

13-



16. An aircraft decontam nation system conprising an electrostatic spraying
system of any of Cainms 1-15. 17. A nethod for dispersing a
decont amweatoon3ggent within an aircraft cabin, said nmerhoaScanpsisd ng:

di spersing the decontam nati on agent froma tank positioned within a
rolling cart to one or nore defined areas within the aircraft cabin; noving
the rolling cart along a defined path within the aircraft; and

di spersing the decontam nation agent fromthe tank to additional areas of
the cabin via a plurality of electrostatically charged nozzles attached to
the rolling cart, the dispersing occurring, at least in part, as the
rolling cart noves aPong 1 MeIRFEPHMEFPERNG SHFteR RFrordieg tejany ph¢faims 1-

4 further comprising a flowmeter in communication with at least one of said tanks,
said flowmeter providing data indicative of the rate of flow from at least one of said

tanks.

6. The electrostatic spraying system according to any of Claims 1-
5 further comprising a gauge in communication with at least one of said tanks, said
gauge providing data indicative of the remaining decontamination agents within at

least one of said tanks.

7. The electrostatic spraying system according to any of Claims 1-
6 further comprising a power supply operable to supply power to at least one of said

electrostatic charging system and said at least one compressor.

8. The electrostatic spraying system according to any of Claims 1-
7 further comprising a pressure regulator in the communications path between said
tank and said compressor, said pressure regulator configured to regulate the pressure

within said tank generated by said compressor.

9. The electrostatic spraying system according to any of Claims 1-
8, said system configured to utilize aircraft generated power to operate said

electrostatic charging system and said at least one compressor.

10. The electrostatic spraying system according to any of Claims 1-
9 wherein said wheeled platform is sized such that it is capable of being placed within

a storage area operable for storing an aircraft galley cart.

11. The electrostatic spraying system according to any of Claims 1-
10 wherein said electrostatic nozzles are configured to disperse electrostatically
charged droplets that range from about two microns in diameter to about forty

microns in diameter.

-14-
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12. The electrostatic spraying system according to any of Claims 1-
11 further comprising a drive system operably connected to said wheeled platform

and configured to impart a motion upon said wheeled platform.

13. The electrostatic spraying system according to Claim 12
wherein said drive system is configured to control a rate of motion of the wheeled

platform.

14. The electrostatic spraying system according to Claim 12 or 13,

wherein said drive system is configured to utilize aircraft generated power.

15. The electrostatic spraying system according to any of Claims
12-14 further comprising a sensor system attached to said wheeled platform and
communicatively coupled to said drive system, said drive system programmed to
utilize signals received from said sensor system to guide said wheeled platform along

a defined path.

16. An aircraft decontamination system comprising an electrostatic

spraying system of any of Claims 1-15.

17. A method for dispersing a decontamination agent within an

aircraft cabin, said method comprising:

dispersing the decontamination agent from a tank positioned within a

rolling cart to one or more defined areas within the aircraft cabin;
moving the rolling cart along a defined path within the aircraft; and

dispersing the decontamination agent from the tank to additional areas
of the cabin via a plurality of electrostatically charged nozzles attached to the rolling
cart, the dispersing occurring, at least in part, as the rolling cart moves along the

defined path within the aircraft.
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