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Resi dual Gas Renpval Method Field of the Invention The
present- invention relates generally to a nethod for
WO 20960563gs a resi dual gas from an encl osure. ThBCT/AU2003/001650
invention will primarily be described with reference
to its use in renoving a reslidual gas or gases from
cargo shi pping containers, but the invention can have
broader appl i cReHua FafeRemnvadstfieddodsed for bul k
materials storage or for transportati on where residual
anounts of gas can be present etc. Background to the
| nvention Many typéeldfofoble Imveptbomce are shipped

al | er ri.d in \ ' e]e]l
conBECPEIERL S el SDRRLIGY co o mechod
foontemerireg e & umegdtied lprgas tbrahi pmentermyl gragsi.ng aThe

, fum gant -of. sone _type jnto.the cantainer to .
iy PR sl M B A i Rerehee g its
ud¢ ohn anahdverng cuntegys, dislic yaas dmwrgascanmirenbasgy®, shipping

lice, tick fleas or termtes. Such containers also ..
ORI AP t FRBerPUSHIAGS SHB BENE: BorecrneBpLaration
td ovt peekenglosands goedsrbei bglkhinppediafst Bevghgéher for

cont ai ners, can be substanti,ally vented by known
R AT PR G AT P s o s Eafhs Present

e@dpunts of fum gant which are adsorbed into the goods,
produce and packing naterials |ocated in the
cont ai ner. These fum gants can slowy desorb over tine

during shippi NngpdrdSud® -t ML ARAMABIgReT - Al SO
there can be free fum gant gas which becones trapped

i n péeRet sybesweén omodisclaesl arroshide nyremsbipaed phlaover
tﬁgn&g%mar ’inp%ﬁx%%ﬂ%n‘éﬂie%}g@jﬁ%ﬁ@éﬁ@{iﬁ@% beeftten the

pac very fu car go. ases can pose an
geows r baisgt dlelek posuther icokthdneperessnsiwhigatsd apress to

ShEERL BurSeglioh ' SRR, 900 WP Lico che
container to exterminate pests, parasites, insects or other
vermin from another country, such as for example borers,
lice, ticks, fleas or termites. Such containers also often
contain timber dunnage and other bulk materials for packing
around goods being shipped.

Although the containers can be substantially vented by
known methods after fumigation, there are often residual
amounts of fumigant which are adsorbed into the goods,
produce and packing materials located in the container.
These fumigants can slowly desorb over time during shipping
of the re-sealed container. Also there can be free
fumigant gas which becomes trapped in pockets between
articles or packing materials in a container, particular
when the container has been packed very full of cargo.
Such gases can pose an environmental exposure risk for
persons who may access the container upon its arrival and
unpacking at its destination. Current methods of
ventilation of an opened container, such as opening the

container end doors for a period of time, are ineffective
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ventil ation of an opened contai ner, such as opening
the container end doors for a period of tine, are

wo p@Sosabi veat fully elimnating trapped or deBROTr/AB2003/001650

gases, and hi ghl ydangerous from an occupational health

standpoi nt, since the gases Rsed for effective

fum gation are extrenely toxic. |In other situations,
fdid

a
ako e e ldZH 15é 108 F BRPECA R p SIS PAST SRS Tharfdld diftohly
dahgkaausr edoint 8AB o&HEPa8SchMT Nhé4T €h 08t ¥E8HHS1 €S, Mince the

ot her articles which can emt noxious snells or funes
J676F HPRE WAT cREERAT BER ofM MM ralie £FGFauRly toxic.

conf rhedogRBtal BLEuSPEESs, AlS0 ddntd i6laem e8h Obed uged to
sol vent being transported _| eaks during novenment of the
tEaRERPREr PRIREREIN @tewed 189 eSF dukATRIEeqd n ifeins  such  as

FGORL BLPET .o f vREAI:3BADI & 90RER AT 8- DELTEs t RANSAPT LEH emit
and becone nouldy or rotten, this can also result In

npdogeneFBRleR oPtnoXivges gayey. Itimemy wWiiathesean become
cdhkUAL-gnsqt Ne, 9836 8L YARRUELSISRALA! %gva'c%.t heatgo if a

cont‘al ner can pose an envi ronnment a exposure ri1s and
cpeséirbly over powepluyenpoi behnger svassphotedy bedess during

rBmERE b £t EﬁeCBBhééﬁﬁé%»“PREsiéé??‘éfé{@é Q”Qeﬁl‘&?a"i‘ié‘& in
at 1ts destination. I'n'thé specification whic
thel lcowsaimeen t hEEt pemishabldugbodas'aries hesiedy i transported

fer sur.abl uantit.y of gases, funes, or,
L8l S, S rRpeu b L, oLpogesy LUIES O e
gehambeliont o ahanhsrs hgesag. bedn seay edff dthesepegitohtions

N f time, Wien the term"co vgntio al shippin
RS0 PaPRE, 71 L2ROHS| POPEFArSat bt He® cOTOPIRF TP Pose an
eoottrahnensadf eapygsngel engsbs andl hedbghtiisly f osvexsswde or
40- foot length or 20-foot |ength containers) , well
DRRBER PRTERESC ARG, "B SO AL SE e A her upon
icBdustlii7e3. anliesspsoRi gy N&t Sitordesd ynafdmade of

nmetal with corrugated side i\Qrgl,ls and an out war dl

y
opendbl etBuLIRE R eWRAFR oL then “the term
“gapialper gher ascessqt hereeénéps SYMBY Ym@dstPEble quantity

o%?\é%-ggé;gnaflurgneas fclal[ S‘tl_agggregt réggig:[r?se%, ! rc])g:e r;;telnoenrated in,
an enclosed chamber, the chamber having been sealed for a
period of time. When the term “conventional shipping
container” is wused it refers to the commonly used
containers of wvarying lengths and heights (for example 40-
foot length oxr 20-foot length containers), well known in
the cargo shipping and rail transportation industries.
These containers normally are made of metal with corrugated
side walls and an outwardly openable double door located at

one end of the container for access thereinto.

Summary of the Invention
In a first aspect the present invention provides a
method of removing a residual gas from inside a
conventional shipping container, the method comprising the
steps of:

- accessing the container;
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met hod of renobving a residual gas frominside a
conventi onal shipping container, the nethod conprising

W0 b@3es@ps of . - accessing the contai ner; extr apCT/Ay2@86/001650

| east sonme of the residual gas present in the

contai ner; and providing a-fBow of a flushing gas into
the container to flush residual gas fromthe

cont ai nBrtragehng nak hodeast onome appbd Eleei duesiduasks gas

i nsi de thes£Rnt 8 NEhe tQobe 5 L) Yokt racted with
mnimal " risk to persons who may need to access the

cont ai nerodiuding ids fhoer ofpaski PhusPimfergdty ideo the

step of ' t Sj as_reduces gas .

o1 cosar ST FEFREE Cln SR S B R P s atrer
presSuck sutnstdedt Atlowat arapped Prefadadl ygaden imeide the
ressure of residual. gas in_the container reaches a,

CEPERIsFer 1 nd vATGELT: nERFFOUFGE. 1 ehi RIgae Y srisk to

pefrisbnat ethanday heegals o eaggeesi nthdecenthahder during its
increases.. Ln a second aspect the present invention

15E6vi §85255MB%hod of renoving a residual gas from

i nsi deeflegqbyentditenaktepi pi ngxeentaingr .tideraBtRGd1l gas
C nprisin% the steps of:, - a cessinqﬁ{,e cont aj ner; .
T5PEGESi ng28 f PORSSHTE fﬁilshitrcﬁ? 9T R he RoMWi gpbient

att@obblehithpresshagabugasad ram t dsnediat ner; and
extracting a flow of the flushing gas and the residua

gas BREFETAPLY e¥SETsrhe oPTERBUFes Pduaressiial egent inn the

cbheasaat-ai PeAchSs F AoVt - efelidRly theukotalhe flow of
pressure of gases within the container i s nonitored

fdNghd Bt 1919 eds PiBiBEABEY 2nfhj ShEt yI2% Hiressagieduah the
IRs aphesenh-+-8,L8e container is extracted.

In a second aspect the present invention provides a
method of removing a vresidual gas from inside a
conventional shipping. container, the method comprising the
steps of:

- accessing the container;

- providing a flow of a flushing gas into the
container to flush the residual gas from the container; and

- extracting a flow of the flushing gas and the

residual gas until at least some of the residual
gas present in the container is removed.

Preferably the total pressure of gases within the
container is monitored and controlled.

Preferably a majority of the residual gas present in
the container is extracted.

Preferably the method further comprises the step of
absorbing/adsorbing at least part of the residual gas
extracted Erom the container into/onto an
absorption/adsorption means. Most preferably substantially
all of the extracted residual gas is absorbed/adsorbed
into/onto the absorbing/adsorbing means.

Preferably the method further comprises the step of
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Preferably the nethod further conprises the step of
absor bi ng/ adsorbi ng at | east part of the residual gas

wezdosasd4esl from the container into/onto an absPeCPAU005/001650

adsorption neans . Most preferably substantially all
of the extracted residual gas +s absorbed/ adsor bed

intqo/onto. the absorbing/ adsorbing neans. Preferably
YEFELR8t h58Sf P ﬁ@FpEbﬂ‘%f?gﬁgrPWeO%t e asE? ngrefeve the

abbsebptl/ankad5648 PiéoNdiERNgad O renove the

absor beg/ adsorbed residual gas . Preferably the step

of atEESSFAYlY hetBBnt &4 | Avol fESeESingpemhey cUPminer
iakotithesgont ai ner; and operatively coupling a gas inlet
nmeans and a gas extraction neans to the container at

t he opedPPedbtRg so ddnr ethdhomaritenmers @@&ﬂlfed gluri n%

the extracti.on d flushing of gases Prefera t he

(1 ook ipoeat e, FolRleld i R Satebn el @ gas
Pref er abkyraetsidrs mxanactedtieacbheagasrentr atld Hpen door

means . Preferably_ the flushing gas is atpospheric
air. Pr%‘?ergﬁf’lg t% CcorfiH RS ptovi 888LGFt hygaRg the

for nonétoradg anhedMIGIHIMY dfhgaiessure of gas in
hird aspect the present invention

the container. In a /
pr ov%% eﬁ% hoe oFiP%]%W ngad i8sidtsrdygedt Nag ithe gas
ipresemntahs. an encl osure, the nethod conprising the

steps of: accessing the enclosure to operatively

coupPECEEHARLY nF8F nbAn&X&F@ch SGasVext rtdist | sASneyraction
mbhgEeto; extracting a flow of the residual gas via the

gas extraction means until at |east sone of the

r esi Boaf ekl pridie ftlyshimsmepsd 1sam¢mesphiediicgaart | ow

of apiifsPAWy, 98fel Mdhtdi®ler is provided with means for
monitoring and controlling the pressure of gas in the
container.

In a third aspect the present invention provides a-

method of removing a residual gas that is present in an

enclosure, the method comprising the steps of:

- accessing the enclosure to operatively couple a gas
inlet means and a gas extraction means thereto;

- extracting a flow of the residual gas via the gas
extraction means until at least some of the
residual gas present is removed; and

- providing a flow ‘of a flushing gas into the
enclosure via the gas inlet means to flush the
residual gas from the enclosure.

Preferably the step of extracting the residual gas
reduces gas pressure in the enclosure below ambient
atmospheric pressure outside the enclosure.

Preferably when the pressure of residual gas in the
enclosure reaches a pre-determined wvalue, the flow of
flushing gas is initiated and the gas pressure in the

enclosure increases.
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encl osure via the gas inlet neans to flush the
residual gas fromthe enclosure. Preferably the step

woRoosxnsqatt i ng the residual gas reduces gas prECGFAD2008/01650

t he encl osure bel ow anbi ent at nospheric pressure
out si de the encl osure. Prefebably when the pressure of
resi dual g%s in the encl o%gere reaches .a pre-determ ned

val ué? thelPPEW ofPEGEhi T gRESPEDF nilfivanEdornPidiedes a

n@ahddl 655 Uremblihe £Ned HEAiAL | gaEeaset | s aphkaubhl in an
aspect the present invention, provides a nmethod of
V5§ ra tREsMEEPdgSSTPRAE LIRS BResERePs rrfhn

enClQSUE@ceEB§n§EFHQdeﬁ8ﬂBéﬁ§éngotB§?§5€9§eﬁé:co%géf a gas

accessing the enclosure to operatively coup a

i nl et mdaAstangansgand extyaet ¢PFraeaien tiesret Ghereto;

provi di a.flow of a_.flushipg gas_into,the enclosure
B90v1 tﬁ%u§

via the*gas et freaht“¥o Ptus Bing 925 asi From the

t he enckasliveurandriext taet i gigs a ifdlew ofhebhs fddisEingh the
gas and_t he refi dual %]?as via th as extraction neans

until afSPEIUerlsoAe GFOR NPT oSt Ulfs Piksent in the

encl osuegci-sctengved. Mk epabl ynén eijder ébh%a%hi La the
or fourth aspects the enclosure is defi n_eci1 y a
convent F6fafushi EpEnyicottisi was SPrafasttdlsiny ndpnsmitod at

of the {BLEd AfodoOUdh agpectsci gi gﬁalvgfﬁsﬁr%%eﬂ%f ipﬁg the

in the first or second aspects . aspect
pr esent SREVeAvrenlprevineesd s esi dual gas renoval

SoERSSLaRBELITAR e O ALVEL RO e cne
eardpsvieeist Hefappdrbyus compentionpl gasipmirgt cearsner.
Lo SERERREADO R L0 s Al il S0CARS Suces
ignotbeuwése as defined in the first or second aspects.

In a £fifth aspect the present invention provides
residual gas removal apparatus arranged to be operatively
coupled to an enclosure for removing residual gas from
inside the enclosure, the apparatus comprising:

- gas inlet means for introducing a flushing gas into

the enclosure;

- gas extraction means for extracting gas from the

enclosure;

- pressure monitoring means for monitoring the total

pressure of gases within the enclosure; and

- controlling means for controlling the flow of gases

through at least one of the gas inlet and gas
extraction means in response to the monitored
pressure within the enclosure.

Such pressure controlling means can permit the
pressure in the enclosure to be elevated or reduced below
ambient atmospheric pressure levels. In either condition,
trapped gas located between goods or packing in the

enclosure can be forced out of small pockets and more
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- pressure nonitoring nmeans for nonitoring the total
pressure of gases within the encl osure; and
w@omvsHd4ks ng means for controlling the fl ow of POEAES003/001650
through at | east one of the gas inlet and gas
extraction nmeans in responseéte the nonitored pressure
Wi t |n th |, osure. Such pressure controllln%-neans .
e@ﬁﬁr b’er?’ﬁ“f ?E%lﬁﬁe%tﬁe et e8n cHodtr Eheo losure with
mehgwatied rokkr educegepebaw awhbenhapt NRERREI S PLESSIY € the
| evel's. In either condition, trapped gas | ocated

CHQF@%QﬁrgQHHsHSr1E§ckﬁﬁﬁr|%n?%%ke%%iosure can be

f or cedegut-aBlysnal fnpockesgpapgdeiBr eeasiil-¥n@fd  comprises
efficiently extracted from ?he encl osure with mnima

abEQKPLE OpEPEEREPHAB MRy TRAEW t 0 46Fess pheorbhRa/a@dgorbing

Iee&auall Las! eket»aeeeacki»a@ £ eE&haD ek he apparatus
further Conprises absorption/adsorption neans for

absoFBEAgraddyr bilty pbspunhiocgisdesrpateed reem t¢emprises
he .ab
aﬁo%k%&%rtloav%fd%ﬁb%%{tlﬁgﬁl gggofig{l ﬁg{gd% ug:' N B to

ri sés an absor
whdehy gted ee@th @anto adhitdte aﬁtxttzeaachecbamsmualhegas attaches

aEXEEQCEEQfE egggg ﬁas%%éﬁggggs at its surface and in

pores. residual gas renoval
appaPaeﬁsrabép ddnprR@egdaa@angasanﬁﬂmgeﬂ.|appaeatusbea1so

. tao t clqsg S aI|n nmanner
C%%#E%S%%anas E%gg?hea gas%egrg%tl% on n% op%?‘a??‘?/de 3 the
e@ﬂ&pbadeodnnwumkedjm@'mbmnﬁanekheIga&afnbdﬂtmﬁﬁnyﬂand the
t he resent |nvent|on |de arr an
95 E%érStF&SFy“Eﬁ- gﬁbl §§%¢ ﬁﬁﬁﬁ% yto the

peesildual gas fron1|n5|de the encl osure, the apparatus
conp#|3|ng unt abl e gnto a surface and
|

| ocat8bl @ a%}%g%ntaﬁg? cl BLGPENEn E¥eRtLNY Jrovides
appaketusDURiretnged heed r atw\/\obbeaadwenprl sblgled to an

enclosure for removing residual gas from inside the
enclosure, the apparatus comprising:

- a framework mountable onto a surface and locatable

adjacent to the enclosure in use; and

- a member mounted to the framework and comprising

gas inlet means for introducing a flushing gas into
the enclosure, gas extraction means for extracting
gas from the enclosure and coupling means for
coupling the member to the enclosure;
wherein the member is moveable between an in use coupled
position in which the coupling means couples the member to
the enclosure and a de-coupled position in which the member
is spaced from the enclosure.

The ready coupling and decoupling of the residual gas
removal apparatus achieved by moving the member in relation
to the enclosure can facilitate its operation in a rapid
manner, consequently minimising the risk of exposure to
persons who operate the apparatus as well as those persons

who need to access the enclosure during its later
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gas inlet nmeans for introducing a flushing gas into
the encl osure, gas extraction neans for extracting gas

wo e@s0sdaes encl osure and coupling neans for coupCT/Ay2G08/001650
menber to the encl osure; wherein the nenber is
noveabl e between an in use-c@upl ed position in which
the caqupling neans couples the nenber to the encl osure
YRS dE--coupl ed position in which the nenber is

spacegefeeablie enel amier The readycsop! iRg A to the
decou Iépg of the residual gas renoval apparatus

TIEme by moving the menber in relation to the

encl ogareradlyf agid | indkiBelt FUORBER! | @ fed @RI banel for
manner, consequently mninm sing the risk of exposure
NPIERSohS RRo OBFBARIe iRhBhapPAFbPTaTas wel | as t hose

per sopgrubapnoedehe ageespaths €HEl ospee during Jf\%@ect ig
| at erunpacking . Preferably the nenber is pivota
Arbertdget 65t Retingdeddr khe PiEEleraspPsct he nenber

further conprises a panel for coupling to an opening

in the enclosure. Preferably the apparatus of the

si xt h aspect Briedt Peswirdintiondefi hbd Pravimgéifth

aspe Brief cription.of the Draw.ngs e
Nobw P EHEFRTNG SPeP P GRS HH), (oA g 1hiwichin
iites sonpe, preferred fforme off t haei nteriritoM i1 D0Wow be
r.i bed, by way of exanple only, with reference
d?%cggéggécgﬁﬁé%%Ynﬁ*dfﬁﬁﬁp & iWwhi cHICE FEEETERSRoWS the
agcomghhyshdedpewspgst inewhi€h: of a shi ppi ng contai ner

fittﬁﬁ exterfalk%)mﬁth a,rg;idua gas renoval i
apparf a8UESi n- abcorFante WPt enbEIPRERE 18R tHew of a

shipethbororfizgiticar 2 sbove axkebhasiige RIS PECHLE AVbEW gas
of the enbodi nent of Figure 1 ; Figure 3 shows an end
rﬁg‘PXﬁicﬁPPQr\?itEﬁ df ta‘%:ordance with one embodiment of the

invention;

Figure 2 shows a left side perspective view of the
embodiment of Figure 1;

Figure 3 shows an end perspective view of the
embodiment of Figure 1 in which the residual gas removal
apparatus is de-coupled from the shipping container;

Figure 4 shows an end view of a shipping container
fitted externally with a residual gas removal apparatus in
accordance with another embodiment of the invention;

Figure 5 is a side view of the residual gas removal
apparatus of Figure 4;

Figure 6 is a plan view of the residual gas removal
apparatus of Figure 4; and

Figure 7 is a plan view of the residual gas removal
apparatus of Figure 4 when the épparatus is decoupled from

the shipping container.

Detailed Description of the Preferred Embodiments
As shown in the Figures, various embodiments of a

residual gas removal apparatus 10 are shown that are
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enbodi nent of Figure 1 in which the residual gas
renoval apparatus is de-coupled fromthe shipping

w@oemsasqaes ; Figure 4 shows an end view of a shP@PADEN03/001650

container fitted externally with a residual gas
renoval apparatus in accordaAce wth another
enbodi nent qf the inventjon; Figure 5 is a side view
BFPHES ¢4 Rl SGREAT LYBUAI CAPRLF bS 6P mmghasure in the
HorgursE 6 | SoAvehBioNa BWsBf phhagr eshdtahedas of eMMAough in
apparatus of Figure 4 ; and Figure 7 is a Ian.V|em15%

& Sééfneﬁag FBROFRP25PPHEF af R BF W‘@Bf%dﬂm\h‘éﬁe to an

dpkeiappanat dsy i ey@ecapl edcibonréhe Fhi RBED1e 2 silo, a
contai ner. Detailed Description of the Preferred .
SEfFodi TRFROUSS sRBAN Tertheofi aresdivgnpsdes. A typical

opebedynents eheachesbAUAL 35 [£ADYEL APRSLAL al%o@%rﬁdow,

shown that arearranged to be operatively coup
3@ CHERAL 4R tPRTE 0PI ¢F  augbpvesed oraktahi g ngccommodate

t@eNbabaeht44. 18l though in other enbodinents the
apparatus can be coupled in use to an opening in any

t ypeRefesnéngsute, fFéguaesnplle &osild, alshedgpparatus - 10
- e_.a _ ' pon. ,A_tvpical .
Copg%?%géiﬁtggFE§9 n%?%s%gépgggggﬁéﬁuéé gkﬁ&%rdﬁ&f’%la size
thefidean &e icrspdeti dn peet tor tdhecustromiised @ taled an end
0 e s.10, Referring to Fig s 1
dgggsqugﬁ%qg%%a?ggﬁgiq%yc%%ppﬁgesegnre eﬁﬁﬁhlarégbogiments
ofh&ped ppaned] 1M hdwehtws sfamdsidehthghtcatzbe qeumedt, 6
N e t he taiper.12 once .an .end door 16 of th
SRS SR T R el RS R SRR S
thé hasveandurdt addard heegdht si 265 (aoﬁeghtliénhimChe&iipping
and_9 _foot, six_ jnches) ich rrespond closely to
Bt Trantar it sb R et ot Bt YCoheroraNal G B e panel
leontsai mevsdavaidcabtieei Riddie pshihd oday.thd usatrbhBer and

nel 14 i ed into the_door opening of the, ,
a@%ﬁ?@?ﬁeﬁltz %t?%%%lt%ﬁ @ﬁeoﬁerqgﬁet%‘?oﬁSOEan-ﬂg y6dng a

gapenliggt uskagla The gas-tight seal is achieved by
actuation of an expandible seal which in one form comprises
a laterally moveable frame 52 located on each of the
opposing elongate sides 50 of the panel 14, the outermost
edge of each frame 52 being fitted with a 100mm width by
100mm length compressible rubber gasket 54. In use the
frames 52 are laterally moveable so as to project outwardly
of the sides 50 of the panel 14 in response to rotation of
a wheel 22 located on the front of the panel 14. Rotation
of the wheel 22 actuates a cam mechanism located on the
rear face of the panel 14 (visible from the interior of the
container 12 only) which moves the frames 52 and their
rubber gaskets 54 laterally outwardly from the sides 50 of
the panel so that the gaskets 54 press firmly against
opposing side edges of the door opening.

To complete the gas tight seal around the panel 14
there is also a 100mm width by 100mm length compressible

rubber gasket 56 positioned on the uppermost and lowermost
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gas-tight seal. The gas-tight seal is achieved by
actuation of an expandi ble seal which in one form

waeompis@es a | aterally noveabl e frane 52 | ocat BCI/Aan2003/001650

each of the opposing el ongate sides 50 of the panel

14, the outernost edge of eaBh-franme 52 being fitted

wth a 100mm w dth by 100pmm | engt h conpressi bl e rubber,
Sgask &t 54 Rk LheVPrgRedTS? Hi%ed dierabry Apdeds dn a

FO RS oh0 £REOKEEL BHEWREEbY¥cOivE h@p}?éﬂeénéol&&ef heide edges
panel 14 in response to rotation of a wheel 22 | ocated

agn thRe PRESRELSY 1BeChablet danty:breH iRPHfORGTE Ntheel 22

act uahesa GAMHEBChaRN:ihReat egnan JdiRT edhf 58 Ofecurea
the panel 14 (visible fromthe interior of the

agaatgitnefha 2 remsppenhPEh FRARS e rialies isregi¢n hefr the

brbhghegasket feads! ajer ah! Y Aituandl hgasides

CSQ of tehesi%c()ya‘@a\neia .sg t hat thérgais\%lbgegﬁ%}rgxg%% %ia%?ﬁgg seal,

whdghnstcapppdsi ngndilggeddgdy ofmadie dodt openiewtemMml air
the gas tight seal around the panel 14 there

c%glgg‘lggggg'loomn wi dth by 100mm | engt h conpressible

r ubb&hegasivetl 56 piosi 2l emedtbacheéd tppéheosiordiadner 12 by

We t.ed h .1 [ re sized to abut
e QIR 00 Rlng PERBABL 48 B ChoAled) 689 ort Plingate
slidee5Osiodfe téeggaratl tiHe pladatetel d@wd ldwkioontaéswiblies
.openi n In_a_further epbodj e t he .panel can be
SRPE188°0 BBt Mdabtl HERRCTEREL IR ARl o b bkt
6af thhe dentataeheliyereansablyavoi tiid apabde 141bderpositions
which ¢

asket seal, n_be .inflated by neans of an,
Wg;}f: ¥ n %eé]i rt}%eon%?%ﬁﬁml. Tive cb%‘f'@re‘ﬁf‘i’sggﬁs&oé}tla&%d 12,
cbgréb@oﬂdgt@imﬂéfﬁ?ﬂammdﬂt(&%F@%Ot@?Khﬂgl@&@@?ﬁ%;%kmners
ocat ed on onge_el ongate sjde of the_panel, 14. _
O%at* eof:oflﬁgéﬁefoiﬁ'rnggggs}éﬂ&:?e@) c%%r?ﬁjedgble in relation
tepadieitcatashbsdiaprd Behdkdd BRUBNEY Gheh bFIREKBEnE? 14 is
that is attached externally to the panel 14 at

YL EPokS clFONReRSChd Zparfdle RGeS Ve ddht tihfe oval-
stapbal N1k, 6§ 0R hesNdebendhe caut eFB0Sty UPPest&4 aRd the

| ower 66 corners

outermost upper 64 and lower 66 corners of the container
12. When the bolts 60 are moved into receipt into the
oval-shaped holes 68, these bolts 60 can then be partially
rotated about their‘elongate axis whereupon at least some
of the outer surface of the bolt 60 comes into Ffrictional
engagement with an interior edge of the oval-shaped holes
68 and the panel 14 is further secured to the container 12
to hold the panel 14 thereat.

Furthermore the panel 14 is also attached to the
container 12 by two side locking assemblies 72 arranged on
the opposing elongate side 50a of the panel 14 to the one
side 50. Each of these locking assembles 58 comprise a
bolt 74 that is slidably mounted on a bracket 76 that is
attached externally to the panel 14 at spaced apart
positions, one bracket and bolt combination nearer the top
of the panel 14 and the other bracket and bolt combination

nearer the base of the panel 14. The ends of each of these
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of the container 12. The bolts 60 are slidable in
relation to their respective bracket 62 and, when the

w@asloseds i s coupled to the container 12, are PCT/AU2003/001650

recei vable into the oval shaped holes 68 in the corner
casings 70 | ocated on the -outlernost upper 64 and | ower
rs of the container_12. Wen the bolts 60 are

?fg cor
ngtl % PEReF gf’SFﬁFo thet B acoufkaiagThsiqexr eg6a have a

hbbRse7doltst60i garetikari @ lpar t éﬂ%}hg‘abpé atvﬁid:l'ﬁbQUtvertlcal
hei,r eggngate axi s vvhereu]gon at [east sone of the

t
188{6%1393 Fafl oPcehedhont tBD BBHREIPHtOL freFomminer end

deBgagesgntand ttharpdrderior i gdgayaf fh&%h@!alsec%%ae% the
hol es 68 and the panel 14 is further secured to

CEBREAPAEr 1220P olRof d-RhePFRMe| 14 £ hevaadat
Fur t Bey Mefguddie @@n@thlaﬁ‘: %@0 oft t?&é\?éhf&;]t B&ns, cams,

container_12 by two sid ng assenblies
caiPEnGed becliig 0159'65?%@ Wéﬁ&at@@@%c% phet gorners or

sRaBsl o¥4the thecane ssicde 3 JeAd! ecl’:fexI hes eoﬂ yn&)ntalner

assenbl es 58 conprise a bolt 74 t is sli
depint@RERNG Breckatsge wikdtin sthtat aﬁ@@b exxfer bhé| yprasent
ihbenpaggl 14 at spaced apart positions, one bracket
and bolt conbination nearer the top of the panel 14
and The oehsédupt aghet radebe eppambinat iLOn alear émdleles a
t el of. thesebolts
f?ﬁégngrﬂé g 2&2% ftoo% hef a?%er%doorc%é Shave S Asapted
omBot hhe ssrroundlmagrgumlgagHMcse Wi @ hared ViBsddtesd adjacent
ockin I atdonth exteriqr _gf .th
tl@o%hal %gggenggaog% a"8nd tll?g UL f‘%‘ i tn}%glted via a
jbint hetl sebiickd itso 1hse1:bmpa>|slianohfédt ododsbrt hewpareinkage

aﬁWﬁtsQ‘Srgﬁ'Et 8‘f‘%p§%g?lgfiog?l oth r t s of f stenl ng d to

thlepostness aad sirdesgefl the jm&ﬁall%kie&ehlb%uﬁeﬁhmﬂer to
18 of the co a'ger door. openi, ng are also within the
SELBRe B PHE T EBEnE T RTers R MLThEIaS G 1 Che open
deemwagl ofippakatdimti@naksad.nclugdespset r pBBWREK BBat BE the
formaof a post 38 which is screw nounted

‘post 38, about which the sleeve is positioned, is arranged

to be vertically displaced in relation to a lower portion
38b of the post 38 by means of hydraulic pistons 43 in
order that the overall height of the post 38 and thus the
panel 14 can be adjusted. It is also possible to twist the
joint 41 in any number of directions so that the panel 14
can be tilted to a pre-determined angle from a vertical
orientation (pivoted about a horizontal axis J in a
direction of movement as indicated in the drawings by arrow
J-J), and also to tilt the panel 14 to a pre-determined
angle from a vertical axis (eg in a clockwise or
anticlockwise direction in the plane of the panel about
rotation point K, as indicated by arrow K-K). Thus,
regardless of whether or not the container is on a
perfectly square footing on surrounding ground, the panel
14 can be oriented through a number of degrees of freedom

so that it fits squarely into the container door opening
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onto the surroundi ng ground surface 40 and | ocated
adj acent to the container 12 in use. The panel 14 is

wowshsd2via a joint 41 which is itself positipPeEAU2003/001650

between two |inkage arns 42 that are joined to a

sl eeve 44 which is nnunted-tkithe post 38 and arranged
pi vot_the

t.Q.journal thereabout in_o to swi ng or

%ﬁ%¥QU%1E FFFRHB§§P9|%He|Ef t%%eﬁaﬁ05+$%§ 2k he

cont Fisnery ﬁhlﬁA@l:ﬂ‘bﬂaﬂ. m@{rém@ﬂtBﬁ@clgéniﬁﬁ PeBd p°>%me1 14 is
out ch the_sleeve is itioned, is arranged to

ag)ge\/errc\fm]a?il P Sdi€prade d 1?‘éﬁ’at ForRt e aaneuanldes: ilgho a

o384 tabnt mem@shtS&ahybaeaaﬁ pédhydragki eoPLALOBSHEB b 12

order .that the overaII helgHE of the post 38 and thus
UPRE (i CPER TS Ye ORI Rk ddie 1O I gk sdenes thh, and

sbiseuhe 1jy01 dé - ddup Ted@n¥ rBfhete 0bcdikbeakL-0NS, Sgn[ih dhoved
SPEe panel _14 can be tilted to a pre- determ ned angle
SCASPELY @za'PYoifrfeWt Ehﬁoﬁo{lb@%ﬁlﬂédl%lbbgtahlow access and

uBIbbEeRbalo PXEBe J cbAtai Al eebneRnek
|nd|catgd in tH% graMAﬁgs by arrSM/J J) , d%dﬁgﬁso'to Such

TePY (Rmddae anA tdeeoyp bintet @f rﬁ:h@d rmgldexaﬂr @asa removal
a}_b%btrb.%ﬁh g ﬁlageﬂe' ?.a@ﬁ?%u?&ﬁ ux?é O%%%%I . and the

direction int | ane o
TOFERETK Ofasthﬁdlp@@ﬁédlkﬂy aﬁr@\bllé- N)O bghusgde in a rapid

maggakdl %Eﬁs@ég ;ge&llﬁim{]g{n% he, &0 d%& N§t O%%s oe:f%oesure to

perfectly sq ting on surrounding gr
P§§ﬁ9n81¢ﬂ@anO@@r@teeﬁﬂed thpeughua, nubewedl degr ees those

e its uarel into the cont ai .ner
%%g%hgpg’gﬁ@ngl\%l ttdhout cor?r?rsoriﬁ%% ng t %‘el ]H¢_0 uring its
1gasrtmmnaqk¥ng Lsﬂhgtduupkmngnahdnﬁkﬁﬁﬁﬁ@l&agh@M@ﬂﬁdure

e.pa b si | d fl exi bl rot at.ed
céﬂdb% r}’féco? loSha%pg"é]ittq}ouﬁz \?\%é I\{ CERI béeéagfplléxftlﬁlg or
eusettontby a@nkgmnemoiz (it fPaues hﬁ&mmﬁymﬂgyaﬂy(kaéﬂinaa of
ner end ?oors 16, and subsequently de-coupl ed

copt a
b n? he BoRf af Aet94S" and moved sufficiently away from

t he asntabwar ih2the dké@ﬂh@@peﬁﬁeQ@ﬂnéwﬂiﬁﬂﬁiﬁb‘Hndﬂﬁaes a
contagner contents to take place. Such ready coupling

IARATHEEEUPPRHG OF ERe TUT Rl gl Temf goupled to a pipe

26 that is located on the exterior face of the panel 14,
the pipe 26 leading to a circulation fan housing 27 in
which is mounted a circulation fan 29. The housing 27
protrudes from the panel 14, and the circulation fan 29 is
arranged to face inwardly toward the interior of the
container 12 when the panel 14 is coupled in the door
opening of the container 12. Typically the valve 24 has a
tap handle 25 or other opening mechanism to permit
actuation of the valve 24 mechanism and to permit gas to
flow therethrough.

A flushing gas such as atmospheric air is introduced
into the interior of the container 12 via the valve 24 and
the pipe 26, and is then more evenly dispersed throughout
the interior of the container 12 by the action of the fan
29. In other embodiments of the panel, no fan 29 or pipe
26 is required, and the flushing gas can merely be pumped
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apparatus 10 may be facilitated by just one person,
and the novenent of the panel 14 is able to be nmade in

wa@200aps@2smanner, consequently mnim sing the rPGRATL003/001650

gas exposure to persons who operate the apparatus, as

well as to those persons whalheed to access the

ontainer, itself during its lLater unpacking. The _
C@dﬁ?ﬁqlﬁfg P ddie otpFehtPhr ot elifife CORfABESHC O3 sl in
tMd heuie1t he .need for heavy lifting or exertion by an
operator, thus mnimsing any |ikelihood of back

str a3t ghé. 18 Llswhl kiR Wibhi @gsgas hextraction

meanel ik ©lSorbAg! yees z1gaspial g%sge@ﬁ@é St%ifcg{ %an be

of a valve 24 coupled to a pipe that "is locate

FFECEIWerIRFTIHE 1of PP TRtheFO1 24 fuxtheni bel@630 in the
gegdi NG ton@ ebhAMLALEORS an é{%@iﬂg ézm%ng;\hmcas an be
ousi n

mounted a circulation fan 29. The protrudes
ensgnéihel pangdd 1éhatepitEul ari dachbad26ni surrounding

Rduange 0 fRce d dly, t e d | or .t he
conttrr-llgligngcrﬂﬂlZl V\herﬁgc{mgﬁpaaﬁlel gﬁggghgouép{%g{%% tv%ﬁéllgfoSr for
eFpaRileg of[nt fbec embadament 2shofypivathy thewivatse e hole
; i N chanismto
e AR ] AR TR e in uee
igerlriqatgal im thewloWweretdeodogh.ofA fheispanglgag ,swiich is

. ' iL is introduced into the.interior of
SpiBaTtran i St L Berdibe VRS, SHE ERELT s arothpules
ussdt hen mivmigeenby di(§perseﬁampleugheuh%hebjécgﬁﬁc?é)or will

ontainer_ 12 by.the action of. the fan . In
n%ﬁ-‘ l';ceflrgL;eLcle%bg ﬁﬁ%ﬂ%%ag? %ﬁtéh%'éRe?e,c%cqjaant%'lor pi pe 26
is réquifmhaﬁdam&imahbngtlg@sga@wf hmﬁléty &ns can be
ddi.rectly into the interior of the container via
fggﬁ‘%ﬁe Wit h%ygﬁﬁ’elpui%) é# h?é(i:’bﬁ elcafy be mpugtedt Cabpe the
panth algasi®dIHCct icen DBaasedn dhe sﬁﬁrx@u@hﬁ? | §¥bBhE, or

f
h i pe 28 i,ch can be directly operatively Coupl ed
1pgekeRuPEnaR AOPECSBLI ROFHC Pl Qe ¥ commaticaf (o the

valeedC o Ui 3panbl chacan b8 flexible hose pipe 28a to
deliver a flow of a flushing gas, for example, atmospheric
air, into the container 12. In such situations the
circulation fan may not be required as the positive flow of
air through the wvalve 24 and pipe 26 may be propelled
sufficiently deeply into the interior of the container 12
for good flushing of residual gas to occur.

Similarly the gas extraction means can also include a
valve 32 fitted to the hole 30 in the panel 14 and the
valve 32 connected to the flexible hose pipe 28 and suction
pump 31. Having two valves 24, 32 fitted to the panel
permits regulation of the pressure in the interior of the
container 12, as will shortly be described.

The apparatus 10 also includes pressure monitoring
means in the form of a pressure gauge 34 for monitoring the
total pressure of gases within the container 12. Typically
the gauge 34 is mounted to a further hole 36 in the panel

14, with a pressure sensor device connected thereto and
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nounted onto the panel 14 itself, or located on
surroundi ng ground, or |ocated on an adjacent service

wQ edosob@s f or exanple. In the enbodi ment shownPCHAUR®3/001650

draw ngs, the hole 30 via which gases are extracted

fromthe container in use +sldocated in the | ower

regloegrof the panel 14, which is tygl cally where the
"fJI’HﬁLnal Fhe ogrRtgasekolldoul edhgs@Praratus can also

ifidTheRt | o (Eehteyamphg MldiHs browdie) owi | [ nat yi 8kt ¥onic

concentrate without recirculation. In further
EREOHAEREs FHELERs | FPBt RO EMDe thie t ddow t Afa gases

GRS B3 18hkeh Gan e mpnt &lsoah@ekh%ra{nw' 244 and gas
itself, or located on surrounding ground, or |ocat eél1
B RS AP acBIV s 6t/ €8 WERPENnECan® daiareRitewed heressure

WMAMME honcdhies panel 134 viga flexl P%e Eﬂaev%ﬂ&%é%

to deliver a flow of a flushing gas, exanpl e

o fsherindesniandgmitly t mpexsttedl neyo 12thdath stied monitored
ong, t C a nat Jhe I r a

pt?r?teslé%gsel ?‘l ve oééﬁ#%%%@ %ogaﬂa%éﬁe%vla d;%‘% anoadlpll ;%elow

PEOFRY.ed cppopeklied éaﬂﬁhoaenbyyadtse@tyng ntbet fection pump

int of n r for .0 f.l ushi-n
3r1é3|% U%St atsﬁétqo %égc%ﬁig V% arl 54t %e GadSe it O%‘cet% pr rise
alpexes @Hmwmrlmcpmssamal (/eucsli faist t bgt tcc)lddtﬁlgwol:he gas

' 4 and .t he,val ve 3 conne ted e
Azl RAINE S5 S LR Rt S (RS B ARGy gas
fmahwg&sZpum323B|Utadthe the pabet p&lﬁet34regufama£mta1ned

ag: g %sure I n f eri of the gont ai ner b
s \%/l IP FLEYbee escﬁ' Wed. Hfe &FpEPatus@ko %‘F%%Sp eric
preckudes pressure noni tor| ng neans in the formof a

presgur e 34 for |tor|n the to pressure of
gase t %€H§ c (ﬁﬂr’aﬁlﬁ? SGF F{f“? PrESGHEGe 134 the

dosltaaneﬁ:ed:d Oba feméxfbﬁfe&wlabo{%é id¥ th@d@é@@' bt oM ddbient
a pressure sensor device connected t heret o andl ocat ed

APRPASTRE EIMSTHS 1ovelgneupphrht ustaredl s8s located

He&%béﬁe?@oggnbkobbbﬁgngeﬂﬂstﬁéCQn@ﬁo@ﬁr@'@&ﬁrﬁ@'fbrced out
contrqll'ing system for controlling the flow of gases
of small pockets or gaps, and more easily and e

ficiently
extracted from the enclosure with minimal risk to persons
who may need to access the container during later unpacking
of its contents.

When residual gases are extracted from the container,
rather than being vented to air (which may still be very
hazardous to nearby workers, or even illegal, depending on
the gas) , these gases can be passed over an
absorption/adsorption means to physically collect them. 1In
one embodiment this absorption/adsorption means can be in
the form of an absorption/adsorption bed including a
cartridge packed with activated carbon particles to which
at least part of the extracted residual gas attaches, at
the surfaces of the particles and in the pores of the
carbon. Depending on the quantity of carbon and the rate
of absorption/adsorption uptake, the residual gases can be

entirely stripped from the flow of gases. Depending on the
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through at | east one of the gas inlet valve 24 and gas
extraction valve 32 in response to the nonitored

w@e@sssmes Wi t hin the container 12. For exanpl ePCT/AB2003/001650

val ves 24, 32 can be independently operated so that
the nonitored pressure in-tHe container 12 can be

al | owed to.fall bhel ow at nospheri.c pressure (such as by
nREPRR Pitg o "SR HARPD1 Wi SR gis o1l sfsobing
madkveald rempi Be Cb@S&U)y Olsuilte®1@bO¥8r atUMSPhELi-pose (eg

ressure (such as cl osi.ng the gas extraction val ve
Z%?iéﬁﬁsact( ﬁ&?ﬁﬁ&tﬁ%weﬁr%‘ fg Irﬂ%tfﬁl%ga]g%s ¢F®m gas pdinp some

edBodidehBg gashen! etabealy® 124y adsBiplBbAt ai RRd at &y pe
eterm ned val ue, for exanple a? at nospheric

pre-
pﬁFéQg&F@.llféu&’ﬁSB@stttﬁ eT8BAYE ot hearmpsriiad /mdsorbed gases

apHegsgEfetAcbéler§pNt-ah88r t on benel eyat edy HFrdfed carbon
reduced bel ow_anbj ent at nospheric gressure evel s so
g

befa twithahapdhed fassarbeharsidenl goveside funkpagti wan be
whBBegNChAgY € &ansBQUEQBBedcﬂyt_gédﬁﬁﬁlltﬁggéggEP%%%{ to

aps, and nore easily and efficiently extrac
chppigptl ¥sdeeompese ntre nmaethyk koronisdte sund twhoyiehd one or

peed {onagcess 1 c | ngr, durisag | a uppacki ng of ..
"Tts cont.gt%?s . When %g}sc?iduas ggéggggr eﬂgérfur@%t ST 7 gicium
mehByébhiaswkphatat her than being vented to air (which

ma i e s t.o, pearb r.kers, ,or eve
T oth) ElgBRsKCNRBRIREATS o0 AR RIS e pesThuar
gpas st maarechnand s aipdmhed /adbkmmitddoncarais t Of different

B3 cAd ARl pclut A LO:00F, SO0 PNt Lo e e
wabbdnpthenkcagesoryt itde baavémel owli Agrafomigahdggases such
-BSRAAN, PoLLtLe conhen Bl el e k0 AR e o e
exheastieflacesd ofdddwenpardd cl estandchd thesdors hddpine,
carbon. endi ng.on the quantity of, carbon and the
PRAPe8 ABLoPP RIS pePor it aREi o nEoFeidasl of wet
cgaBes canske the gas to be converted to form phosphoric
salts on the outside surface of the carbon; these salts
can be subsequently washed away from the carbon. In the -
case of sulfural fluoride, passing the gas through an
absorption cartridge containing calcium carbonate causes
the gas to be converted to form various sulfur salts which
again can be safely disposed of. If carbon dioxide is
used as a fumigant to suffocate pests etc, it may simply
be removed from the container by bubbling into a vessel or
cartridge containing water to form carbonic acid, and
subsequently discarded.

Any of the absorption/adsorption means described can
be located on a service vehicle which in use is located
adjacent to the container 12 and which receives the flow of
gas from the suction pump 31. Such an arrangement ensures
that at all times the extracted residual gases are quickly
removed from the gas stream, which in turn ensures that a

highly safe operating environment can be maintained with a
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entirely stripped fromthe flow of gases. Dependi ng on
thenature of the residual gases, other absorbing or

wa@dwsnkiszyy nmaterials may be equal ly suitabl e fpeT/ADR®3/001650

purpose (eg zeolites, activated earth materials etc)
In sonme enbodi nents the absdsptd on/ adsor ption bed can
eri_ggi call¥ washed to renove the absorbed/

be
18&’35%& §5EeSt aneC Ry dieF bl rehite . tq PRSFE HOEEM
an avhévapedatasRoss bere Wi ahsprbed/ adspibetbeid ratus

bggm de fum %ant .can be washed with a solution of .

wdodi BRYt RPoSEPPRAPE 1B dRkAttal | YreRcdnpot@ring container
iBetlyk ibeanirdemnpeicktel aldd2neror W kel ansalitr has
such as_sodj um brom de and sodi um net hyl thiosul phate

PreVRORELYheP @b oBWRERESSS EPe FigRten, thi is often
uheskdual wBashext r agked ang akser bed/adsorhed %%g&%ﬁauy
or

different types, depending on the situation.
céganpre, oft Funigami n AHOBcope beirde Fhiepefon 4wt thus

hgant1gase c S Fn f uor i r
w%%?lsg% (%I:i oxi d:alf% %%yg‘efte?ggtegg %na(f%gec%gn%oesﬁeédi Inbg?ﬁe may
a¢g9e hetvepifsssirbes, fressite t feodasinhtbegloantainer during
Lop. cartry f es. th as_t .
“FaEBRrCRPLI o Bt i BARCSL PO ol T Sdibatner
degrfavéthbf cohseguehbnsafdimgerssits s ardiee sedsdppeinidarted

. hed f t.h ..In_the case.of sulfural
RSSO U, LOTADE, SUBRT, 41 £ BB RLro AN Tha e
quantitdgef coasddmhgoaed i ofn cartmhateymasesniteraghs For

copnverted to formvarious sul fur salts which,
< fmBhe t bR ooy B BhRIeR ofuttya b ar @ e, a
tupédahs cantantganiohoofuideecale pestsd edg, grbmBAyer cubic
sinply._be renmoyed from.the,container by bubbling into
mglcggSng‘lSF"c %te'Fnggm&gﬁ'tg’éPﬁi ﬁ?&s\/\é’le@rse@o fig¥mhave fallen
toashonnd 20-d0 andrsulsequentiy déssarded. t8nyoek tiRises,
absorgti on/ adso%igti on, neans descri bed can be | ocat ed

dEHOUPRETF G YR veRFEPEPRAPRh PROusdhSs I btk ed adpiéert the
cbathhgegonbai MRenl 2valtthaiicch resaines dhe Ehopbel, it is

not unusual to have a residual gas concentration of 20-30.
parts per million of methyl bromide, although levels of
1000 parts per million are not unknown. A residual gas
removal method aims to reduce the concentration of such
gases to below 5 parts per million and as close to zero as
possible.

If residual gases are detected, residual gas removal
is required. The operator (dressed in safety ventilation
equipment) opens one of the container doors and very
quickly couples a panel 14 as well as a selection of gas
inlet means and gas extraction means to the container at
the open door so that the container is sealed from
atmospheric leakage during the subsequent extraction and
flushing of residual gases. In one operational condition,
if it is desired to flush the container at a higher
internal pressure than ambient atmospheric pressure in

order to drive out the residual gases, the operator may
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gas fromthe suction punp 31. Such an arrangenent
ensures that at all tines the extracted residual gases

wae@sqsi4ekl y renoved fromthe gas stream, whiBOI/AD2003/001650

turn ensures that a highly safe operating environnment
can be maintained with al owléci dence of occupati onal
health risk to ogperators. The qgperation of the

degdfgudic FRERXEIACTIbIE a%‘baﬁﬁfiué‘%ulaltenéwxbemlet pump 33
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‘catictbegased ovedbetow falpar by (g&ﬁ¥ MArddc@n cando fs acdn%‘i)herlc
ua

to zero aslagofsn ble. If_resi gases are detected

PYEsrUtal Y endv TS RIRIRRA Rl Uerid oreached  (as

mé&éﬁﬁé@dbyntﬁéfQkésﬁﬁﬁélbéﬁg@n3QQHhH”%%EE09§e%§ gﬁﬁquthe
t he contal ner. doors_and ver¥ qui ckly coupl es a panel

certaingp| | sade, waléeti skas g&e 1nternally buckle and
implode. At this point the valve 24 can be opened and the

pressure inside the container can be quickly returned to
ambient atmospheric pressure. A flow of flushing gas which
enters the container 12 via the valve 24 can then flush the
freed residual gases (which are now drawn out of hidden
pockets and dead zones of gas inside the container cargo
contents) wvia hole 30, valve 32, flexible hose pipe 28 and
suction pump 31.

In a further operational condition, it may be
desirable to extract residual gases at a container internal
pressure which is equivalent to the ambient atmospheric
pressure. In such an instance the operator may decide to
keep the inlet valve 24 open at the same time as initiating
a flow of residual gas out of the container via hole 30 by
fully opening valve 32 as well as actuating suction pump

31, which is joined to hole 30 via flexible hose pipe 28.
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inl et means and gas extraction nmeans to the contai ner
at the open door so that the container is sealed from

w@reimsspaes i ¢ | eakage during the subsequent extPE/AU2003/001650

and flushing of residual gases. In one operational
condition, if it is desired i’ {lush the container at
a higher internal pressure than anbi ent atnospheric

ThreAFEng BFERRITEER | 08 &€ (HRFWesi ahalthgasiontame of
tBReLahek 1 FRY-deekdet0ywaReant hendah¥Be 240cRPY: 85t L@ Sressure
air inlet ﬁun'p 3 to deliver atnospheric_air into the
copRralnBetgdy gft hBef PERVBPEShbYe pipErdea amd piprrbient
Bfitalthblsingbrhlie SREECkLETEFShE] & ML) OW OF
ushing gas and residual gas out of the contiainer via
hol eIBO tuythert iexbogdimessbEngty alve k82 ugefvdl [tasrepeat any
t [ ct}j zj;gp [ I S d f,gg e .
oa%duggl \I/%gle% v%ggrtn} e i x;r g]wgb%%%e %‘%’18% .ﬁ%)nl%g)!r e
fireetingr wopkr axtoaaticondft itde hajevety of itedigiual gases
f‘}%fn' reflot o gxdsact nesidual gases at a conl a!s[l].?tng further
internal pressure whi ch s 1°6ss “than 't he ambien
eaboosplatcisc peesseqeeninial deronttolrrtawroubft henyesofuathese

e%a%eﬁ tgeelo elrﬁelt OEOI\?{ﬁX dergi de to g(eeee teae [ eIet d\z%l Ve o
R Ss SPTHTETH | FORATTETF n B atThg "EoPT oW GiERdItg upon
thesi daat i gataputcifcunss soerisal aad vilee haenpd@xdy yf ubfy the

openi n al 32, Il as actuatin ucti on pu 3
Rt st et Rl Bast s Al i deaRs 21 1 ows
t_gﬁgpQEEfSﬁeHi&idafﬂ. t?&s@.@nﬁ.ﬁ'ﬁﬁldé aAak b@ox&ﬂ:ém\@ﬁ_ I to fal Isafely

an raction qf ,at S rc pressure untl a
e 2ahed I arigete Tk nEg (Se AEIG UME8 B haeed to
aRIceSSU B el abge adfhec@Ndusen§ 01 ) s OT a it i hnddrecGant ai ner

side walls s@rt to internally buckle and inplode. At
t hi s P61 nef t fdey aPF24284ATBRIGEed B tiF@Brdsstipwrble

fridsied@rikhe reent aupebredfgberHYi Chhel et UENEEMA® the same
anbi ent at nospheric pressure. A flow of flushi r;]gégas

PANCERDARt P3¢ he COBNERTHT 32 THHPTheOTaldrd amgnédy  placed
shﬁ%@iﬁi'gusgoﬁaﬁilﬁéfgd reshdugle gaggepiwhi Ghhal& NGWses are

drawn out of hidden pockets and dead zones of ga$

- bedgigd e emieereo rfitfitheme gfQ-ainer, another container can be.

placed nearby and be tested and readied for accessing,
extracting and flushing of residual gas. As gas removal
finishes in the first container, the panel can be de-
coupled and moved immediately for coupling with the
adjacent gecond container so that gas removal can commence.
While this is happening, the degassed container can be
removed and another placed in its position and tested and
readied for treatment. Such an operation can provide a
more efficient ‘continuous’ gas removal operation while
minimising the capital cost of the equipment used.
Referring now to Figures 4 to 7, these Figures depict
another embodiment of the residual gas removal apparatus
which is mostly very similar to the embodiment shown in
Figures 1-3. In order to avoid repetition and for ease of
reference similar components and features of this

alternative embodiment of the invention has been designated
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contents) via hole 30, valve 32, flexible hose pipe 28
and suction punp 31. In a further operationa

wa@omdiosd4eh, it nmay be desirable to extract resPdai2003/001650

gases at a container internal pressure which is

equi val ent to the anbi ent -atii®ospheric pressure. In

such an instance_the operator may decide to keep the
wihPefny 3A¢e 2218 hen0ht FHE? b RARAL i¥ Q4 ating a

fl ownely reshalial pgageorbdof dnfipGaRiisneroy¥i achgl e 30 qent
by fully opening valve 32 as_well as actuating suction
1pURBEIPD WFVEN Beeq ofpteriefole 3PME detaikd bik mesdd be

aBbReeR8. The thagki RgiancangameMe Qhrd R pature Q181 gas
contents of the container may not warrant the nore

cEbKpréatedrprEssupe hesntitollanstthdde of ot wine vadantages

o e exanphRs:and ﬁPié%“&f@? container interna
pressure nay be satisfactory. In further enbodi nents

it mdy beTheef HPragataiseatimnyadaptefl t Hese ewsepl with a
BRGEAL:8AgY CQRdLLiQns ' reging a

cext ract igo%hof g?ﬁ%£%§§or%%t 0 r]ggir% ual%agaes r1'?arlolm tchfe aty
epohPEads ofpehe coandi neis | nrelativélyt heronvenient and

uggg&g?ggg%gd Oﬁgg%%g%gal conbi nati on of any of these

erati nditi ons may be used, depending
upon2t he faet epphaatesrLsnsehaciksehy def fecicorl axidemoving
. entrapnment. of residual gases . Any of these
r%%%ﬁggé a %%E t#%ﬁ%%di?%si%ﬁﬁﬁb@% essPﬁg?de ?Hg can  be
confii gimed ttw bepsahety iext aacietbey t BEMd frdrdritskwiPs to
mgen%ons who na% need to access the container during
s Fg?e?aﬁnﬁﬁ ﬁ??ﬁﬁo¥}m§ t he ot her advant ages of
t he Beadi frjiemyshl:etfusameBorfedOir SURRAAIIRG EheepaD@t in

is that th i vor abl | h mber of
chiaf aChkt PYLAPACEN . SHPHDIHy Sorta Tt oo |97 i Rmmled or

cuptlisédgasashar ethehndhd edpedal-bel ONe-S0Rt alBBkplace or
anoiher cont ai ner can be placed nearby and be tested

PERY- FESdi 8WVHHrMEiessi ng, extracting and flushing of

resi gHakegaskil R 928 ret@vakcf i pishesddrddiathi rstar  the
_cont ai ner, the panel can be de
invention described herein is susceptible to variations and
modifications other than those specifically described. For
example, the gas inlet and gas extraction means need not be
located on a single panel but rather may be mounted on a
number of panels or directly mounted onto separafe holes
made into the same wall or different walls of a container
or any other enclosure. In relation to shipping
containers, the gas inlet and gas extraction means do not
need to be fitted to the open door space at the end of the
container. The invention need not be restricted to removal
of residual fumigants such as methyl bromide and the like,
but rather extends to any gaseous substance which is
undesirable or hazardous to human or animal health. The
flushing gas used need not be air, and could be an inert
gas or any das combination. The invention need not be
restricted to the specific constructional features

described, and may for example use a different support



coupl ed and noved i nmedi ately for coupling with the
adj acent second contai ner so that gas renoval can
waeernsesaes VWiile this is happening, the degassedr/AU2003/001650
cont ai ner can be renoved and another placed in its
position and tested and readiced for treatnent. Such an
operation can provide a nore efficient 'continuous'
fyamewerby aPT opstiticdh ®hiPEe Af nigRAN PRI o&pilt afo those
dggéglggdthe equi pment used. Referring now to Figures 4
, _these_ Figures depict another enbodinment of the
re3|6&él gushr effavaptappar agnd mﬁ@@hflgahvgm$y aegy to be
oBhffh L HO it DM MBRLpShOWN L FhguEE: Lidnelion the
er to avol repetltlon and for eaSe of reference
neknirkarotowpdsbnt ss aite fleat dedsrotineh sfadm ethgt | feregoing
dgg%g?F a4, of the invention has been designatedw th an
onal "0", such as the panel 140. Now t hat
preferred enbodi nents of the present invention have
been described in sone detail it would be apparent to
those skilled in the art that the residual gas
extraction apparatus has at |east the follow ng
advant ages over the admtted prior art : 1 . The
apparatus is adapted for use with a conventiona
shi ppi ng container or at a wall of any encl osed space
and is relatively conveni ent and unconplicated to
operate; 2 . The apparatus is relatively effective in
removi ng resi dual gases from an encl osed space, and
can be configured to operate in a nunber of different
ways to maxim se gas extraction; and 3 . The apparatus
is "environnentally friendly" in that any collected
resi dual gases can be safely expelled or captured
rat her than be di scharged into a workpl ace or
popul at ed environnment. Those skilled in the art wll
appreciate that the invention described herein is
susceptible to variations and
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nodi fications other than those specifically described.
For exanple, the gas inlet and gas extracti on neans

woe®d/omaes be | ocated on a single panel but ratP€er/Anenn3/001650

be mounted on a nunber of panels or directly nounted

onto separate hol es nmade i-ntao t-he sane wall or

different walls of a container or any other enclosure.

The cdipdisofefdndngpphaginvarhifaBraretae feklowset and

gas extraction nmeans do not need to be fitted to the

open door space at the end of the container. The
li.nvAntherhekecdhorebeviegt ra ctrediduadenpaal fofom inside a

' . fym - yl ' n ..
T A B SRS LYl AR AL ot e
swlepsh dfs undesi rabl e or hazardous to human or ani nal

heal t h. f.L ushing gas_used.need not be air, and
coul d ggig%%lﬁgrghﬁagggra5ﬁ§9ga5 combi nati on. The

inventi eptpaedingt he reshstctedméo bhe speci fé§idual gas
constructional features described, and may for exanple
use a dPFPEFBAt 1BubPdr EPRERENST k HYanot her type of

eXandaBE8v§8§£%;8ath?ﬁswdeéfriQedflgéﬁiﬁﬁch as into the

vari ations and Ifications are to consi der ed

wi t hi n chatadope bp fheshresehdudhvaas i Hron Heenatanteiner.
of which is to be determ ned fromthe foregoing
description. The clains defining the invention are as

.ol Rowesthibd Asnetlleddiedf iPenoMiaign alr edicdedn galse f =P of
e'xrilija%%i ﬁCO%g nge%géha?hlg?apé ”Qeaﬁﬂéé' He %Q%sﬁ%g Pqn the
conprising e Steps of: = accessrng the contai ner;
cexttracEimgbat o easbisoire aifmddpharcist dpabsgase proegeritde the

ééﬁt%gge&pntainer; and providing a flow of a flushing
g§% i'"Mto 't he container to flush residual gas fromthe
container. 2 . Anethod as clainmed in claim1l wherein

t he st f extracting.the_resi Uﬁb as_reduces. gas

v & SRR FEn G 1EANEST ABr ChEr BusalBFERL at HESpHET | Eressure
oF essaiduaout ghdleihhéhe container reaches a pre-determined
value, the flow of flushing gas is initiated and the gas

pressure in the container increases.

4. A method of removing a residual gas from inside a
conventional shipping container, the method comprising the
steps of:
- accesgsing the container;
- providing a flow of a flushing gas into the
container to flush the residual gas from the container; and
- extracting a flow of the flushing gas and the
residual gas until at least some of the residual

gas present in the container is removed.

5. A method as claimed in any one of the preceding claims
wherein the total pressure of gases within the container is

monitored and controlled.
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container. 3 . A nethod as clainmed in claim2 wherein
when the pressure of residual gas in the container

w0 e@sles2n pre-determ ned val ue, the flow of fPCFAURY3/001650

gas is initiated and the gas pressure in the container
increases. 4 . A nethod of- r2@neving a residual gas
frominside a conventional shipping container, the _
Srethdtetdnthrasi alpimed stepadnyf one adcddig gredrding claims
whertahney ; n@rj%\m@kngo@ fdiw ebsaghbushilg gaeddio the the
container toflush the residual gas fromthe

cophbanger isapytexeka@ting a fl ow of the flushing gas

and the residual gas until at |east sone of the

residual gas present in the container is renoved. 5 .

A Retifddiass a8 afhetined dmyadlie ool e theauuierfisiai ehaims
n : Qt S :

FUBSRErchhpr oL DhEsBULg OF BSSPMAMLALEIng e Leaer

pelrsi nedl ithanyesriduefl t pesprexecheied| dinen whbeei poatainer

o . i th Cai
L R T B LU AR b
the preceding clainms further conprising the step of

absor hi_na/.adsor bin t.least.part pof the residual

Bty Beraar AR ERIReA 1h°BT b ROY WBErL IS LERLE ARy a1

od@dsorlpt | orxneansed8 .rekinktdiod gsscl dimedabsorbead fadsorbed
of. the extracted residua

.Wwherein substantiall I

58 Botan LBEn ar bRk e et o SR TR e

absor bi ng/ adsorbing neans . 9 . A nethod as clained in
clajm7 qor claim@8 further conprjsing the step of

nashi ﬁ'@?t?l?éfaﬁgor%tarjd‘?ﬁ d&Br ptTHH neanttt cFS]raé%vé thigrther
cebpetbedbadses bedepesdiunhsBang. e . abefBbHOEN ASdsorption
claimed in any ope of the g}%égding claips wherein the
mePBS &P ZEEEYS Egetﬁ%sesh% orhRdIRRE dual Fashing a

door of the container; and
10. A method as claimed in any one of the preceding claims
wherein the step of accessing the container involves:
- opening a door of the container; and
- operatively coupling a gas inlet means and a gas
extraction means to the container at the open door
so that the container is sealed during the

extraction and flushing of gases.

11. A method as claimed in claim 10 wherein the flushing

gas is introduced via the gas inlet means.

12. A method as claimed in claim 10 or claim 11 wherein gas

is extracted via the gas extraction means.

13. A method as claimed in any one of the preceding claims

wherein the flushing gas is atmospheric air.

14. A method as claimed in any one of the preceding claims

wherein the container is provided with means for monitoring
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operatively coupling a gas inlet neans and a gas
extraction neans to the container at the open door so

W0 b@s/osdaes cont ai ner is seal ed during the extrapCT/an2@ago1650

flushing of gases. 11. A nethod as clainmed in claim10
wherein the flushing gas i-s2entroduced via the gas

inlet neans, 12. A nethod as clainmed in claim10 or
apfafRNtIohhERS| Hheyaereeswid e tdaf vith thee apadainer.
extraction neans. 13 . A nethod as clained in any one

of the preceding clains wherein the flushing gas is '
18t rBspRéERPE aifr rergvipdnst Fe§igslad| gowedhiat d4ify BIRSSHt in

2hN&nli 8566L NI 6 3 dBh I ESidY 116 AHLRIIREd $er ovi ded

wi th means for nonitoringand controlling the pressure

of gas aocédmimpnile rcldfired netdmakradfivednp\vdaugple a gas
resi dual s fhat is present in an e@plosure,tkhe fo

net hod ¢t irgefa%s tHE & 5 72 é-‘clcélsgﬁeﬁélst feStetes

encl OSUsLL+AcOnReS ah i ¥eby FURIR: ardafdudll e§aseans and gas
a gas extraction neans thereto; extracting a flow of

the resPHtFACERR viTBedHRe gaBCEktrakti dR2RBansOmst | Ofat the

| east spaB;@ial had gsiciale Gas RRSRRL; Leigr enoved; and
- providing a flow of a flushing gas into the

encl esupeovidinde gastiow etofheans flughimgh tdes into the
resi dua .he I €. od _as
én@ﬂ%ﬂeo gla @H& ?ﬁ%}%elgigg ?Fé%%] @o flu.?li;]e the

claimed in claim wher éi extracting

resi duategaduakdypesfgas fhresulosurd.he encl osure

bel ow anbi ent at nospheric pressure outside the

enclosure . 17. A nmethod as clained in claim16

leherzei mevieh bhe qindeedr eiof ctesmdusdl wWasrdim ttiee step of

eEcIo ure reaches a.pr deterniﬂed val ue, the flow of th

S¥rGehi ﬁﬁgga@ei STERTETAL e F38nd" THEYas IpPe SARINT t AR The

efftbearee baleweaswisiedB. aAmariphediel poMire autside the
i dual gas that is present in an enclosure, the

re
eﬁﬁiﬂﬁﬂr@onprising the steps of:

17. A method as claimed in claim 16 wherein when the
pressure of residual gas in the enclosure reaches a .pre-
determined value, the flow of flushing gas is initiated and

the gas pressure in the enclosure increases.

18. A method of removing a residual gas that is present in
an enclosure, the method comprising the steps of:

- accessing the enclosure to operatively couple a gas
inlet means and a gas extraction means thereto;

- providing a flow of a flushing gas into the
enclosure via the gas inlet means to flush the
regsidual gas from the enclosure; and

- extracting a flow of the £flushing gas and the
regidual gas via the gas extraction means until at
least some of the residual gas present in the

enclosure is removed.
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accessing the enclosure to operatively couple a gas
i nl et nmeans and a gas extraction neans thereto;

w@e@sioski4zgy a flow of a flushing gas into the ePCl/ap08/001650

via the gas inlet nmeans to flush the residual gas from
the enclosure; and extractimp a flow of the flushing

as and the residual gas via the gas extracti on neans
1g?nt i} Fethedstasoppasdmedhelt ednudnNgya8fpradsdms i K5t e 18

u | og,a n
) SOTTRIEE, 1, pbeTmilog 8 ChALTRG: b ihiopir

ceaEftiei@grby a conventional shipping container . 20. A

nmet hod as clained in any one of clains 15 to 19

wherein the method is otherwi se as defined in any one

26f. chaimethedt si4clanedResi dany g refovdlaimspatat g 19

&%ﬂ%ﬁ%ﬂe &5E<ﬁfr§él¥ﬁk¥r%g§@ (%tééfgh$fckﬁsg hf%k of

renDV|ng resid gas frominside the enclosure

cdppa=sattusocdApri sing: gas inlet neans for introducing

a flushing gas into the encl osure; gas extraction

means for extracting gas fromthe enclosure; pressure

2Moni tRJass?'Itg.laﬂeangafsor nmtdvtadri ngppdeaid al apraesgade afo be
ase ﬁh n th osure; d control | ing neans

BB EE ey S e o G asseIPRRatgon TRt gher gFidual

dale fgam uﬁbédeaﬁﬂegaﬁcbﬁéﬂﬁﬁtIDnenﬁﬁﬁéraﬁu5Eﬁﬁmyﬁﬂsﬂﬂy.
the nonitored_pressure within the enclosure. 22.

Apparat §8Sasnérhi MRaRPnierail AP P20Re Rk EbwpRing nges into
absor pt tpa/ adspspti&n neans for absorbi ng/ adsor bi ng

resi dual gas extracted fromthe container. 23 .

Apparat gssasxtirsiaeen mernzd miR2 whensiatitlee gas from the

absorptgﬁgiggﬁgéption means conpri ses an
- pressure monitoring means for monitoring the total
pressure of gases within the enclosure; and |
- controlling means for controlling the flow of gases
through at least one of the gas inlet and gas
extraction means in response to the monitored

pressure within the enclosure.

22. Apparatus as claimed in claim 21 further comprising
absorption/adsorption means for absorbing/adsorbing

regsidual gas extracted from the container.

23. Apparatus as claimed in claim 22 wherein the
absorption/adsorption means comprises an
absorption/adsorption bed including activated carbon to
which at least part of the extracted residual gas attaches

at its surface and in its pores.

24 . Apparatus as claimed in any one of claim 21 to claim 23
wherein the residual gas removal apparatus also comprises a

panel arranged in use to be coupled to the enclosure in a
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absor ption/ adsorption bed including activated carbon
to which at |east part of the extracted residual gas

w@raoaohass at its surface and in its pores. 24.PCT/AU2003/001650

Apparatus as clained in any one of claim2l1 to claim
23 wherein the residual gas a4&noval apparatus al so
conprises a panel arranged in use to be coupled to the

- sepdlisgumanngras &dls SRsheiHat nerngyyand ntlee geansxhraction

g 196k i,0 hv&h Ve & ol
e SR e anal B o A R T s be
operatively coupled to an enclosure for renoving

resi fr inside.th n e rat u

2 B | PR Ol The TERESUE vl 7 RARH A (S0 an

engdaisaree  ddjrac ersmavinche wascldasdr e gas usyorandimside the
u d r .and conprisin as

S et%h%ggnghgo?bgﬁ%?\gg%c?ﬁgﬁgiglrxgghi ngngas [ n?ogt he

encl esuge frgaswexkr aciingablearshticora exirfdd ngndasocatable
fromthe encl osure %d coupl i ng nmeans for coupling the

member P8I BRERENEP oLTF eSRGHRTE R Yhé SRmfdd i s

noveabl § RRIMREN ABuhPedS§oCouR ¢ -BRslbLRN iy W{,J&sﬁ rising
the coupling nmeans coupl es the nenber to the enclosure
and a deagoipletl peansei bari hnhkpducing aehfbeshing gas into

spaced Eflgmehggog{l %('Jrsrérr?’%. e%ﬁ:rd%&g_%atr*é;ar%s £l Al E%grégting

claim25 whereint er 1s pivotal nount ed
t he fragedorkron7. thpparticsure claadregoipldngi nm@sner for

cl ai m 280ubes gncphenamsber.  ugber,oomprl ses o pane

for coup an openrng in e enclosuré€. 28.
wiepaiat Usheasmehbénedsi mearpabdre lodtwden nen25nt Y coupled

p}lc\%‘,li%g.olns i ! Q\ﬁ'{i\@hs T cgoﬁﬂlniendg ik Y é)cpuep]?efs Cil,l"rflé e 1er to
the enclosure and a de-coupled position in which the member

is spaced from the enclosure.

26. Apparatus as claimed in claim 25 wherein the member is

pivotally mounted to the framework.

27. Apparatus as claimed in claim 25 or claim 26 wherein
the member further comprises a panel for coupling to an

opening in the enclosure.

28. Apparatus as claimed in any one of claims 25 to 27
which is otherwise as defined in any one of claims 21 to

24.



