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- 1 Residual Gas Removal Method Field of the Invention The present
invention relates generally to a method 5 for removing a residual gas from
an enclosure. The invention will primarily be described with reference to
its use in removing a residual gas or gases from cargo shipping
containers, but the invention can have broader application to other
enclosures used for bulk materials stor?stg% or for 10 transportation where

residual amounts of gasReatjbedIese RimBaskgrmErbl® the Invention
Many types of goods and produce are shipped all over 15 the world in

conventional shipping containers. Often the goods being held in the
container are fumigated prié ol ¢hginmdhicbyl paesitig @ifumigant gas of

some typg jnto ainer inat S, ' Insects
other vgﬁhn% fr%?r%s@é%?c{)#we?%cﬁrﬂ?&%ﬂr?%zﬁééxaﬁ%@gﬁgg quélic%{, method
tickeIfledtPIetRttesaSuERTbAtERer0aSo oftePM coftain GRHYSUre. The

dmﬁ\?&%ﬂﬂwC’Wﬂ PUW&QFHV%QG&@&W%W%B?@%nce to its
shipped, Althorﬁ%{%_the contalner(ilrlc@ n be substantlal!é/ vented by known

métrfodafter Ao, fiferd AT QHUEAIS SN SOt R EIRignt PPINg
witiohteid relsspedutitotthe gbndenrboiuceand ipacking maigerisapplication

located j iner.. The t sl o) '
o e SR S TTRA S6P LS RV HEbAe or for
fulNGaIRRAIStARItADaIRtEs Fasieml paoirusbenadertas agaleder present
pagking 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 deBtioiiiprouCul raiat rohthobisvefir&i ventilation of an

OpenEd(ﬁgﬁ§n%§gggh8%08%®8gtg%azproduce are shipped all over
the world in conventional shipping containers. Often the
goods being held in the container are fumigated prior to
shipment by passing a fumigant gas of some type into the
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 TfTumigant which are adsorbed into the goods,
produce and packing materials located i1n 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 TfTull of cargo.
Such gases can pose an environmental exposure risk for
persons who may access the container upon its arrival and
unpacking at 1ts destination. Current methods of
ventilation of an opened container, such as opening the
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container end doors for a period of time, are ineffective at fully eliminating
trapped or desorbed gases, and highly dangerous from an occupational
health standpoint, since the gases used for effective fumigation are
extremely toxic. 5 In other situations, a container can be used to transport
painted, enamelled or laquered items such as furniture or vehicles or
other articles which can emit noxious Sm@lIS or fumes over time which

caropacoine rcongantsaiedsn Fercanfiped-godtater siaes,. Adseif arddfFfective
chemical gr a sqlvent being transported,leaks during, movement of the ;
ey, Elitinating Jerapped, 6f " dedrbed” gaces” diid highly

gotrRggEdsnd ranspov it curpidanad nhaddflor slieardphitiden sidoce the
regalbds s EENPEHINFFERPTVES aRGS R RSl HrBeeRE1fEARIYS %éi*li%-

gases or vapours genera_ted in the container can pase an environmenta

exposurel fisk 8E8ossAFHaIHINRr 0r2pocBRtsNE6Es W maleicddsgd to
andrenispdrer coptaiindiedon efsaaksil hbandainpabkingeatits desenadiosuch  as
In g spegficaip whichfeljus. when e dprm, 2prugeidual sl Wl onit
it refers t0 any measurable quantity of gases, fumes or vapours remaining

inneXxdénistatesine l ks erloseboiesnbaryeie cHameer NdGlhbe@an become
searitin - PE590 PhURRRCWVBBAFIRRIMCSARYGRIEINALPRILRING Also if a

container" is used it refers to the commaonly used 25 containers of varying )
leGER LRI heifhts (For SAMNSBHO0- R 8ngthrd Rk e gleaks “during
candaiomes)t Veefl isvricion tizd nesgotshigpiograncred teansppagidoal gas in
inqustries ontainers normall m f | with: carrygat

sig:z%va sO Qﬁg%aﬁl%cﬁjtwar?j%/r cfg%ﬁaﬁheg ﬁ%blggég%lgé‘?alf%dvé '§§ one eﬁ%_ported
ofand cheaniee foreictdys Plerdbteumntiysf ganinadswnnasultt in the

aspert et GseHNveOKRPAUNO\iER . methpd el meringessiddguations

gas from inside a 35 conventional shipping container after a period of

tirtd&, 93ses or vapours generated” in the container can pose an
environmental exposure risk and possibly overpower or
poison persons who may access and enter the container upon
iIts arrival and unpacking at i1ts destination.

In the specification which follows, when the term
“residual gas” is used i1t refers to any measurable quantity
of gases, fumes or vapours remaining in, or generated in,
an enclosed chamber, the chamber having been sealed for a
period of time. When the term “conventional shipping
container” 1s wused i1t vrefers to the commonly wused
containers of varying lengths and heights (for example 40-
foot length or 20-foot length containers), well known 1in
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 iInvention provides a
method of vremoving a vresidual gas from iInside a
conventional shipping container after a period of time in
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which goods were located in the container, the method comprising the
steps of: - accessing the container via an end door opening of the
container; 5 - extracting at least some of the residual gas present in the
container via the end door opening; and - providing a flow of a flushing
gas into the container via the end door opening to flush 10 residual gas
from the container. Such a method allows’trapped residual gases inside

thehdoraingiddde gefely eldvastiedyvithi mingnhal rigiototaineans whiee method
m% rﬂeed Sto QCCeRS, thsq:coréta(i)r:i@_r during its later unpacking. 15

Pré er%BI'y the%tep of ex?rgcting the residual gas reduces gas pressure in

the containex¢e4Ss Hngbidine aeEihbneIpradsur@ousii tdeebnepaning of

Prefrrabhnwhgndie pressure of gas in the container reaches a
pre-determined value, the flow of flushing gas is 20 initiated and the gas

pressuretin tREE6AEfBOiIncRtasederst ses@ asedct tHdpresepgidual  gas

invention pr?yi%%ﬁﬁnewowﬁé reAtRprReesidil gas freRuingigsr opening;
conventional shipping container after a period of time in which goods
were locatedii%he container, the method 25 comprising the steps of: -

accessing thgeepniadipagVviazan dldgooodpering i UbReytaiges anfinto  the
delivering a flow of a flushin\?i%gs i%o the caontainer via the end door

opening to AGENH edidua gas farometﬂg cog%?{er, RRAMHSW oFfFle Tlush

flushing gas eeg kdoadsidasl daobeitereponieifiem.the container via

the end gigep ogeragnBEL eI CIAN Y/ Rl PAASYHE 85 937G de the

within the container is monitored and controlled. 35 _ o )
container to be safely extracted with minimal risk to
persons who may need to access the container during Iits
later unpacking.

Preferably the step of extracting the residual gas
reduces gas pressure 1In the container below ambient
atmospheric pressure outside the container.

Preferably when the pressure of gas iIn the container
reaches a pre-determined value, the flow of flushing gas is
initiated and the gas pressure iIn the container increases.

In a second aspect the present invention provides a
method of vremoving a vresidual gas from iInside a
conventional shipping container after a period of time iIn
which goods were Qlocated in the container, the method
comprising the steps of:

- accessing the container via an end door opening of
the container; and

- delivering a flow of a Tflushing gas iInto the
container via the end door opening to flush the residual
gas from the container, with a flow of the flushing gas and
the residual gas being removed from the container via the
end door opening.

Preferably the flow and/or total pressure of gases
within the container is monitored and controlled.
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- 4 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 5 extracted from the
container into/onto an absorption/adsorption means. Most preferably
substantially all of the extracted residual gas is absorbed/adsorbed
into/onto the absorption/adsorption means. Preferably the method further

comprisgar@fcitap by 10 ongjoniashirgrtherabsegtipglrdsogionpresent in
m%ﬁrés,cdoecgrri%oestinq Sthg {%ngg%' gason the absorption/adsorption

means and discarding the aEsorp%oﬁ/adsorption means. Preferably the

step of akcedsinglody cobitginereithvotleFuisthepentanan epeisdothef tsdep of

CORRIPPL A/ a0RIATTRY CuplingenBanelja e coptaipheatl Feepdfdal gas

door opening, and operatively coupling a gas inlet means and a gas

exersEtiBr HREhns to HOBanel sBRat the EORERISE sealed BERAGHO an
2Gtssoeyrat diiradgsitipgigas anhine_resiiostoga-dfendbd gog@bstrantial ly
Prefrebhne flishing gas s dpiroguesd visyihe 4as plet MEAS. o radsorbed
Preferably gas'is extracted via the gas EXIraCtion: 25 maans. Prefara ly

tha Rjieg/oaitetithenedss Ipddendadsorpiglied diealoder region of the

panel relapyugdq-Hi1 Jocgien aidRRERS RIFERERNOMBPESEBLOEHBEN tep OF
the panel itself can comprise a 30 plurality of panels. Preferably the )
flL%'ﬂﬁmgOJaé"’@,%iM&pﬁgﬁc QPS%@HQB%@%&H& [2658vided&GaNPOSINg

mehaes feesiouiringasd contrafieg thbsueptirerofagisongeéon means and
Co&'i@ggf‘ding the absorption/adsorption means.
Preferably the step of accessing the container
involves:

- opening an end door of the container; and

- operatively coupling a panel to the container at
the end door opening, and operatively coupling a
gas inlet means and a gas extraction means to the
panel so that the container is sealed during the
removal of the flushing gas and the residual gas
from the container.

Preferably the flushing gas is introduced via the gas
inlet means.

Preferably gas 1s extracted via the gas extraction
means.

Preferably the gas extraction means 1is operatively
coupled at a lower region of the panel relative to the
location of the gas inlet means.

In one embodiment the panel itself can comprise a
plurality of panels.

Preferably the flushing gas is atmospheric air.

Preferably the container 1s provided with means for
monitoring and controlling the pressure of gas 1in the
container.
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35 -5 Preferably the method further comprises the step of monitoring the
concentration of residual gas in the container. In a third aspect the

present invention provides a 5 method of removing a residual gas that is

present in an enclosure after a period of time in which goods were

located in the container, the method comprising the steps of: - accessing

the enclosure via an opening to the 10 eRclosure; - operatively coupling a

panel, a prefeleapBanthad megamextrigivhaicaosipiisesenits step of
W*rh%rr‘?'%?e.[ a”e{ﬁsa””g%%téﬁ%hr%%%trﬁ‘e Ppning %{}%h%en gajqérélet in the
means and gas extraction'means are 15 operativély coupled®tothe
pae@itadneicting a flow of the residual gas via the gas extraction means

until at lepst spmery foe Epided 9p e epPRSEIRMGYRAETLNP PFEPEdes a

a flow of a flushing gas into the 20 enclosure via the gas inlet meansto  _
flURREREd e SludI RSN i erfeihdie IpreRsanlyde stép siresent in an
exsraclioguire resifitekgaa reskiceodasafieseinein the entidsive belods were
argBient AIMesPhEc Pressus uisid e snejgsiie. 85 Ieferably When sreps
the pressure Of resi uaFgas fthe enclosure reachies a P 2 d8hined

vadfe, the flow of flushing gas is initiated and the gas pressure in the

enclosure i”%[@é‘é%%:i'ﬁ‘ga "4 a%%?ﬁEﬁPéeSWA”V%[Hiorbﬂ%ﬁfgato the

30 method of removing™a residual gas that Is presentinan e after
a period of tifCIHABHIER goods were located in the container, the method

comprising @sepgi OE1y coupling a panel, a gas inlet means and
a gas extraction means to the opening, whereby the
panel sealingly attaches at the opening and the gas
inlet means and the gas extraction means are
operatively coupled to the panel;

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

- providing a flow of a flushing gas into the
enclosure via the gas 1iInlet means to fTlush the
residual gas from the enclosure.

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

Preferably when the pressure of residual gas in the
enclosure reaches a pre-determined value, the flow of
flushing gas 1is initiated and the gas pressure iIn the
enclosure increases.

In a fourth aspect the present invention provides a
method of removing a residual gas that is present in an
enclosure after a period of time iIn which goods were
located in the container, the method comprising the steps
of:
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- 6 accessing the enclosure via an opening to the enclosure; operatively
coupling a panel having a gas inlet and a gas outlet to the opening,
whereby the panel 5 sealingly attaches at the opening; delivering a flow
of a flushing gas into the enclosure via the gas inlet to flush the residual
gas from the enclosure, with a flow of the flushing gas and residual gas
being removed from the 10 enclosure Vidthe gas outlet. Preferably in

either the thigkepisiyasRerts the Ernsierwe is fafings bygbening to  the

conventional shi ping container. Preferably the method of the third or
fourth aspec?snﬁ REAfise as defined in the first or second aspects. 15 In

a fifth aspecioiperiesoelipvedipl Rryidepiesidudgangnovghs inlet and
apparatus arranged to be %ep-%rati ely %)upled to an enclosure f

r
removing redldu F‘Sas?t% insi Otheteﬁclo%‘a%],'tﬂg ’apﬁfv gﬁ%lgy the panel
comprising: saahnepdyaagitadhespartititbeoaphnd t@the 20 enclosure

in a sealing er: - injet for pperati ling to the p

for introducirr%ggilM%ﬁiﬁgg;agginm%y enélﬁs_urée; ﬁgla%%gﬁﬁgtio grgeaaiﬁlﬂo_ the
for operativeefttibliay ke thel patéigoddaratilgfadaofikbshentlosureesidual

25 -.pressur@a@nﬁpﬂmgmﬁa@q@[dsg@n@!mitﬁﬁ tataf m@s%feﬂf@aﬂésh ing
within the enclosure; and - con#;ﬂjllé:f means for controlling the flow of

gases throufASit 183 ond BF s ifASnd R Sxir A GRVERand oM the
response to theclhositoeed/ B9 lessygeeswabiblidse enclosure. Such

g[gjgfgméqugggge?ﬂs %%”BHSF“”tW& iepPy P tﬁ%ﬁ?@@?#}%gt (%fs the

l:IC el_ow ambient atmosp e_I’IC pressur_e eye C
copmkpsurepdsd g6 ineded¥caveonyeoti rahcrimipptAg container.

Preferably the method of the third or fourth aspects
Is otherwise as defined iIn the first or second aspects.

In a Tifth 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:

- a panel arranged for operative coupling to the

enclosure 1In a sealing manner;

- gas inlet means for operative coupling to the panel

for introducing a flushing gas into the enclosure;

- gas extraction means for operative coupling to the

panel 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 iInlet and gas
extraction means 1iIn 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
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- 7 enclosure can be forced out of small pockets and more easily and
efficiently extracted from the enclosure with minimal risk to persons who
may need to access the container during its later unpacking. 5 Preferably
the apparatus further comprises absorption/adsorption means for
absorbing/adsorbing residual gas extracted from the container. Preferably
the absorption/adsorption means comp‘riges‘ an absorption/adsorption bed

ingndingsantyatedsarben tfokeedicoat least paimal the psttRetes and more
fe%'d“ﬂgasaar%“%‘%%f"éitén%’fyc%%%%é&oﬁe%nﬁ’ re{%@b'éﬁ% osure with
residual gas rerpoval apparatus’also comprises a panel arranged In use

toedoigded M gle ehelosped Boasealiiy marmer, theashs itilet ngegess the

anchifieatners aF AN e RRerasabcpygled or mounted to the

panel. In_a sixth aspect the present invention provides apparatus )
arranged fPHE KRR ively (.%lfbled tPRN A, re forf lEht\RRg resi@@aPrises
gasbisonpedide/hdsaveoitasure, theaapparatuggaomprisibgorbing/adsorbing

raraeyalia ] paLehlc ARig gy rigse A locaialie sadipeent to the
enciosure In use, ané- a memoer moun_e%l to the ram_evY/ork and )
comprisiftd eferiaynethe foahsichan{adsarpitdenintbeapshecomprises

ENGPSHR APEAREIPE RIS MO S 2§ HaT YRR R APFon  to

couplii)%% means for coupling the member to the enclosure; wherein the
m¥beh iShol&ast vealdePIn HhEseediekeHodis HidhiclaRe attaches
cauplingsneansfaoeplandhd martbeptorad the enclosure and a

de-couplgd Aosiiany viieh emembey 1S SRACGAL GO SRRSRIRS  also
The ready coupling and ecoupf?ng of fhe reXidual gas remova ppara"t'us
ackps\ciBemodngareherabsanoeshtidn tas® ehelofifre canpdsiitatéo the

itSPRAFBLUAREN AR sealing manner, the gas inlet means and the
gas extraction means operatively coupled or mounted to the
panel.

In a sixth aspect the present invention provides
apparatus arranged to be operatively coupled to an
enclosure for removing vresidual gas from iInside 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 i1s moveable between an in use coupled
position iIn 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
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35 manner, consequently minimising the risk of exposure to - 8 persons

who operate the apparatus as well as those persons who need to access

the enclosure during its later unpacking. Preferably the member is

pivotally mounted to the 5 framework. Preferably the member further

comprises a panel for coupling to an opening in the enclosure. Preferably

the apparatus of the sixth aspect is othefiSe as defined in the fifth
agpeesdrisBrigidDegssipties otitiee Bppaingsulowdthstantingsarphoer persons
forrpls which may (iall within_its scogﬁepreferreid gorms of &ne anentloq:gwll later

now Be dnqesec%be ,Qoy v@acf %?gxamp e on?yr,‘%w% feference 1o the 15

aqmnﬁsd(mg}(jrawings _in wh_ich: Figure 1 sho_ws a rig_ht side perspective
view of & shiROae Fntane fitRehsxierngly Wi ied9y2 gRudeBWVato the

apparatus in accordance with one embodiment of the invention; 20 Figure

2 TXEREWAEK side perspective view of the embodiment of Figure 1;

Figure 3phefsraibépd nerspentivberewrolrtbkeemiorimeites Figurpaniel  for
wrél n étiel I sg%al _gas remav: I %qu:rﬁéuse }?Cq%-r:g‘at%gl_ed from_ the s_hlpplng
container, Igure 4'shows an end view Of a shipping container fitted
externallf vakezabdidualtdngs reampaiiapparatod in Ekeordahsthwittaspect is

anoth@irameediBe e thedn\isntigne HGFer isspatde view of the

residual gas removal apparatus of Figure 4; 30 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 gasefnmwat iviipeiaiisef FitiereDf svhipigse

appmauﬁéiﬂf%R%@gH ?HB any other forms which may fall within
Its scope, preferred forms of the invention will now be
described, by way of example only, with reference to the
accompanying drawings in which:

Figure 1 shows a right side perspective view of a
shipping container TfTitted externally with a residual gas
removal apparatus iIn accordance 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 1in
accordance with another embodiment of the invention;

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

Figure 6 i1s 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 apparatus is decoupled from

the shipping container.
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the shipping container. 35 - 9 Detailed Description of the Preferred
Embodiments As shown in the Figures, various embodiments of a
residual gas removal apparatus 10 are shown that are arranged to be
operatively coupled to an enclosure in the 5 form of a conventional
shipping container 12, although in other embodiments the apparatus can
be coupled in use to an opening in any t)?pe‘of enclosure, for example a

silo, a shpetapiedousssand pscmlas\s Qfﬁrmﬁwra@m&wmnﬂio@nmnms
into the enclos re can 1nc|u%% a a window, 10 an |nQBe$ctlon £ort

or a cus ﬁns§ Pttaltl a %ﬁe apfH ARIS 0 SERRIARGRES  of a
Figeesduad 3, thesappaaased0 apppna—:lma ret@ngale-stsipadparidiat are

1 fasi toghe cont e:

aﬁagrl?ﬁéégo?fgﬁ E(zbcgo?natgnerl has%gﬂopéaegﬂagﬁ@g#n%ﬁ% oIn the
th&QERerla PaveAeRA g} FGHRRARY (850Dt Rl Nfihed 2Zaned Hhugh  in
swm@ﬁs}awb@&ﬁ@m@mvecla@wmmhg sardayd dmmwm use to an

conventional shlpplng ntainer avagfle in the world today. In use the.I
patet24"h id hofe Fheea% r 5pENIRgG o tite Contairk %ttdchal 0. @
ateshecpSenmveneem&maheBMbr openmisg ofingpaygadiighnséanThe A typical

4% i 2 PR LR )RREURONGHAT AXIBBAIDLE SR M 'rhoﬂﬁ ndow,

comprlses a laterally moveable frame 52 located on each of the
o@bsuh@%ﬁd@%ud@@'ﬁb Rhedharbrtomhaed itdrrictaledde oﬁ@&&ﬁandate
frarpe %pg{@gdmth a 100mm width by 100mm length compressible
rubber gasket 54. In us the games 52 a e la {ierall mov ble so as to

project o aerEE/'%gth Qde 5@%'??]?ep nel'14 inTéspo %to?gﬁ?igﬁ%fs 10
Smangees lcarestangs fantshapedapainel Fistatini o tksnindela size

chassh B%mdBEEh%HS'i‘HO‘E@Ed £8 pdeabiacaintiPe PAN6hed an end
(VISIb|e from the interior of the
door 16 of the container 12 has been opened. Embodiments

of the panel 14 have two standard height sizes (8 foot, 6
inches, and 9 foot, six inches) which correspond closely to
the standard door height of conventional shipping
containers available in the world today. In use the panel
14 i1s moved iInto the door opening of the container and
attached at the perimeter 18 of the door opening using a
gas-tight seal. The gas-tight seal 1is achieved by
actuation of an expandible seal which in one form comprises
a Hlaterally moveable frame 52 Jlocated 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 iIn 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 TfTirmly against
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container 12 only) which moves the frames 52 and their rubber gaskets

54 laterally outwardly from the sides 50 of 35 the panel so that the gaskets

54 press firmly against - 10 - 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 5 edge of the %Qnél 14 which are sized to abut
ansppe#1i agfricide ficdgdsthefresheciisouppperrichipwer side edges at

the perimgter 48,9/ coniainer door ppenina.in.g flher smbodimenty ey 14
the panel canbe Securéd again e passage of gases from the interior

of there0 dehtaad@obyamddiinar anlidthtably rdfsnyadiesoddal, eanighressible

Can R EFIatRLRE 11656'S hSMEPIRER! Bih CORRPTESRRIrMOSPPAA8H14 Bvermost

also attached to the container 12 by two corner_lockin% assemblies 58

1084188 oAfontNGomiie 115 6iawBb 1R BarihZzed ekeh BPHesaMstipy In a
aspeittibsrcofitriseiaispeaeheadgbehdped bphé&p modntkdweraside edges
brack 2 that.is attached externally to the panel 14 at positions which,

o TS R A E5 BT T SR RE A HoBl BRCRTe
outermoskiupper dakHeFveLBBRDINGI0 thethe paneinelcen Theboigcured

6Q:geeilciable i relaieBatpatheiiregpactive rpgket RRANG WS of the

panel 14 is coufgled to the container 12, are receivable into the oval-

sHaPRLAHSIEY 6PM teEBmedasigs AT Thatal bR e BRtmeaskster seal .
64vaidtowerit chyeersioffthatentaingr 2méand/heofhe holts 6QBsenal air
mg%%??lpﬁg 18 eipt into the oval-shaped holes 68, these bolts 60 can then
be partially rotated about their elongate axis whereupon at least some of
the outerdigfapans helBoli60 adpes afibdcb@shat@ntbgementaknern 12 by

INEHor A erne QURIREAPLENBT PES8Md i AvaE! 1drS bk longate

secured to the container 12 to hold the panel 14 thereat. 3 }
side 50 of the panel 14. Each of these locking assemblies

comprise a spear-headed shaped bolt 60 mounted on a bracket
62 that is attached externally to the panel 14 at positions
which, when the panel 14 is coupled to the container 12,
correspond to the outermost upper 64 and lower 66 corners
of the container 12. The bolts 60 are slidable i1In relation
to their respective bracket 62 and, when the panel 14 is
coupled to the container 12, are receivable into the oval-
shaped holes 68 iIn the corner casings 70 located on the
outermost upper 64 and lower 66 corners of the container
12. When the bolts 60 are moved into receipt iInto 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 frictional
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 1is 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
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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 35 side 50. Each of these locking assembles 58
comprise a - 11 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

arsbifalt Gemhthattonis nedritdtd Yaseohtbedaor! . hhacisis of@aathat is
of these ,bolts that are closest to the gpntainer dopr have a hook 7

AR hal s AT itk v ey KRR be'bo Ract G, apart
eXpesdrtdians coatendirackeboanda, kimbtihegeimbnat isthusgander the top

SESHIEEhE 1handd contaiqd 1eHe Notthile RARRIKEENSIRRL YN EBRSE nation
of other types of fastening pins, cams, _clips or locking devices which can

st e LhRchasE estb‘ﬁh@%!el 4 10 tﬁé‘%eﬁﬁ%%erolfs gpgl of these
cantdiger dhamopeningalesdstwitton ttieescopatdimepredentr 156a have a
inyentjon.-the residual gas gemoyval ratus 10 alsp include -

e e AR o SRR B CAUEBIEL WiRF 2 vertical
sulasthtingy §rRundGutzeatadant |ddge@xtipckar tothdbenwakamer end

in 456 ThBRANGIH iRHBOWHAE ¥iara 2G iRt WIRGP iR dpelbResieaeGo the
between two linkage arms 42 that are joined to a sleeve 44 which is

m&aREaBehe godi31ald abHm gRans bodfhattisieabout in order to

swing orAnyot thembarel b inotpesitiotypesthedpefageeniagoflies, cams,
CONAPS' e AfdtpELOTan R oG G Posh3% Aol which NS rners or
sleeve R positioned, Isarrange %0 be vertica y displaced in relation 10 a

lowéelgsrtioh $8e opairedostBstsy heanperhyeteric bdterfs 4heé container
orggbinatdperisiall Aphtfdbe RASERPANGHYS RipRanel#4 ¢/ PSresent

adjusted. It is also possible to twist the 30 joint 41 in any number of
ditiYiBRE ¥ 8hat the panel 14

The residual gas removal apparatus 10 also includes a
framework in the form of a post 38 which is screw mounted
onto the surrounding ground surface 40 and located adjacent
to the container 12 in use. The panel 14 i1s mounted via a
joint 41 which is itself positioned between two linkage
arms 42 that are joined to a sleeve 44 which is mounted to
the post 38 and arranged to journal thereabout in order to
swing or pivot the panel 14 into position into the open
doorway of the container 12. An upper portion 38a of the
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 1In 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 iIn a clockwise or
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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

35 angle from a vertical axis (eg in a clockwise or - 12 anticlockwise

direction in the plane of the panel about rotation point K, as indicated by

arrow K-K). Thus, regardless of whetfierl8r fot the container is on a

pedfecily Foiid &eotind pectiisninding giesing KEhagansf 5 tdecapdrel  about
oriented through a numher of degrees, of freeqom_so that it fits squarely

R T et v KT orb M R0 Thus,
gaeggidkesUsiad thishtdiarmooemenohectb@isngantakmer 141 on  a

alhe ibe ERpsaNa AexiFydPirigd 8Rd RulGhine fndO BPeitiAl WhefRit panel

can be coupled in use to the container 12 upon the opening of one of the
cotfaifé@ erldfdddrd 4B8LaHd Wimadghedtly 4R6 18] iR RSSO Nfindireedom
1Zandumared suffitiestsguaydiom hetcontdiserdehitedliyy actess aogening
unig3ding ! e, Soieig coyRals e akg plage puchyl [Raceqypling

and decoupling the Tasiadal gas removal appa% us H)qnay e
facilitatetd ¥ gsttdrsp@tvatald tavenerdmeacbibmnisiancthe ipapel 14 is

to is1@aq® ingeragick MINSRCOPFBXUPNYY PHRESRP HRdISHRI P88 into a
exposure to persons who operate the apparatus, as well as to those 20

piSSALAMR WORI R ddeeseindeoritttat ekl O 1dBp container 12
unpaokinghe hegenphigg effd deecooiplingerassattsd rean led doors 16, and
ac ish ithout th for vy lifting or_exertio

o el P 0 SEERPRY d %5900 moved
stevifirchendehwiyynhd paneltheacontadnes algadmiedhednagcess and

thekaERQi Ag/alyp 2¢OUBISREARMBIPE coh 1S 0EIeEARENHEREET  such

face of the panel 14, the gtlpe 26 leading to a circulation fan housing 27 in
wiiEAYY mbaHRMAQir@ngiecaurd ik iplisiHge7residual gas removal

apparatus 10 may be facilitated by just one person, and the
movement of the panel 14 is able to be made in a rapid
manner, consequently minimising the risk of gas exposure to
persons who operate the apparatus, as well as to those
persons who need to access the container itself during its
later unpacking. The coupling and de-coupling procedure
can be accomplished without the need for heavy lifting or
exertion by an operator, thus minimising any likelihood of
back strain or fatigue.

As shown in the drawings, the panel 14 also includes a
gas inlet means in the form of a valve 24 coupled to a pipe
26 that i1s located on the exterior face of the panel 14,
the pipe 26 leading to a circulation fan housing 27 1in
which 1s mounted a circulation fan 29. The housing 27
protrudes from the panel 14, and the circulation fan 29 is
arranged to TfTace 1inwardly toward the interior of the
container 12 when the panel 14 1is coupled iIn 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
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30 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 35 actuation
of the valve 24 mechanism and to permit gas to - 13 - flow therethrough. A
flushing gas such as atmospheric air iS irtfoduced into the interior of the

coplawethé mahevake 24 and the pipe 26, and is then more evenly
disperse thﬁ hout 5 the mtenohof the ¢ ntaln [ 12_t():y the action of

fan 29. In other emggdlr%ents ot the pane‘ril 55 or p|p'er2(§S lnq?roduced
reqoited, &l thetiishing gds mmarywmmpad wigectipentvallwe 24 and

intgrer pfithe coptaingiyiaa heledn WS@”@\/%?‘TIJSP E*i%BéP%b%l“ 'ErﬂJ'%‘Blghout

fittable Wlth a gas extraction means in the form of & flexible hase pip
wities cARHRY HﬂEctRif otV LadReE td2 fihetfRIss !r?ﬂweoﬁaﬁé]e fan
149nd camegttio asbaitbimpuwny BdﬁNI*nhb Cpadnel avotefhontaSher pipe

panel 14 itself. or located on suyr orIc
a Jacen?serv evéﬁ%lea@? eﬁ%&npﬁq Qhe odlmen a}éow‘%i}x 3 pump(_ad
dreliest liye AOEO3ERR WHIER IGERES afe dXieaceanfakngie COh@anﬁ’erh@le in

usgnds losatad Huthe lower region of the panel 14, which is typically
where the heavier than air toxic gas molecules 20 used in fumigation (for

example M&hPGhidts wis n&lrgy Eskahtsie WH uBredRRIIdRERaction
Inrfiediner ambadimefitarthegfsanfleeibicandse fipdpavitid gasiphmpan be

33w C n be nto | itself Lor d i .
surro%éngdlr@ groﬂgggﬁ%? é E}iﬁgﬂ%%aﬁé\c%ntggrv%eg VEthC eeangO in the
copmeetedld trandawermesitese faneh15Viitd gBxibdivse bipddghteccan be

defiyahedlevonitd leping 4981 for £xprRde RmasPisEs @ B B8rrounding

Cﬂgﬁgﬂﬁélz g}sufgéggggongﬁhean adjacent service vehicle, for
example. In the embodiment shown in the drawings, the hole
30 via which gases are extracted from the container In use
iIs located in the lower region of the panel 14, which is
typically where the heavier than ailr toxic gas molecules
used i1n Tfumigation (for example methyl bromide) will
naturally concentrate without recirculation.

In further embodiments the gas inlet means can be
fitted with a gas pump 33 which can be mounted onto the
panel 14 1itself, or Ilocated on surrounding ground, or
located on an adjacent service vehicle and connected to the
valve 24 on the panel 14 via a flexible hose pipe 28a to
deliver a flow of a flushing gas, for example, atmospheric
air, 1i1nto the container 12. In such situations the
circulation fan may not be required as the positive flow of
air through the valve 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
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circulation fan may not be required as the positive flow of 30 air through
the valve 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 35 valve 32 connected to the flexible
hose pipe 28 and suction - 14 pump 31.1I4a\ﬂng two valves 24, 32 fitted to

thpwanel3permitseagiigtionss thealressuredn thentefiari@dheto  the panel
contalne_rt12, as wil hoorHy %%‘d%ﬁcnbed. Thepé)pzirnat%%o &I1|S includes

ermits_'requlati €, pressu ior of the
prBssure momﬁ%lng means in efcprm o’rSa pressure gauge fﬂ)r

monindieadneie 1@al preswild oshasdd withén tieseurthig@r 12. Typically
the gauged iSa’ﬂ(i‘ﬁHPEﬂ:@ aferthgyBele 3641 ReBaNgld4sWd 2monitoring

pressure sensor device connected thereto and located within the

cdie@ner 158, Hhe af pEPGT can BISSEY IR GV SR oittolfiRg Meaiderdng the
astatakqypessepstroffingsystenuifoh Eanttbling dreclldwenf gedes Typically

Fh-rt%“@*;g‘aa{d astone ol he aas inietyalve 24 and gas h%ﬁéa‘:%%” YAVERE panel
in responseto the monitored pressure within the container 12. For
exbinpley id vavep PEASSRITS cafnNRonddRintieitycopsneadedo thaefqto and

MYBERFEEdPRFRHEAN HReCAbHPgE Adcan De allowrd dphPSEYS can also

atmosEheric pressure (such as by actuating the suction pump 31, whilst i
thdaLUARE vdlve SPIERQMLKNSEedf'6RASe aBHEE atnfbsph&it electronic
pressitredblighags byygesing thégas 2dekrettiamyalvers? afd astuadifig gases

floghpEAdHSHIE Gas.Jpmosas PUPPEER ViR Me GsBEt VNG 898" ang gas
maintain _a a pre-ae ermlne_d value, or ample ata mosgherlc
prexdiectien puesthiee Santrbl cdieppanBehctoredhifte lipmiteeed pressure

CapjdRThiodfelRGHed e e PP redugRi DRIQUHTBIENREMQBINREE 24, 32

pressure levels so that trapped gas located between goods or packing in _
thg%rp,dolggre Clé]ﬂgg@&%gapw operated so hat the onitored

pressure In the container 12 can be allowed to fall below
atmospheric pressure (such as by actuating the suction pump
31, whilst the gas inlet valve 24 remains closed) or rise
above atmospheric pressure (such as by closing the gas
extraction valve 32 and actuating flow of a flushing gas
from gas pump 33 via the gas inlet valve 24), or maintained
at a pre-determined value, for example at atmospheric
pressure.

Such pressure control can permit the pressure iIn the
container to be elevated above or reduced below ambient
atmospheric pressure levels so that trapped gas located
between goods or packing in the enclosure can be forced out
of small pockets or gaps, and more easily and efficiently
extracted from the enclosure with minimal risk to persons
who may need to access the container during later unpacking
of i1ts 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
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of small pockets or gaps, and more easily and efficiently extracted from
the enclosure with minimal risk to persons 30 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
35 the gas), these gases can be passéd-over an - 15

atm@smmadsmmgnmﬁmtm\elamcatb qofigetitamyncoldect them. In
em bodlmeﬁt S ab%or%on/adsaorgtl neans dcsanrb{e_m the forrr]r‘l5 ofCa L be in
absorptlon orptlon bed mcld ng Y car[1 aage pa With setivated

catben p&aies @ivhigh 5 @tbeesma@eia@emmed resieidal gaxcluding a

atiachepi A dnpRiRae S Wi #if PRGOS el '%H}%Bﬁreéé’nt{*i% I8P which

Depending on the quantity of carbon and the rate of

al3brpleARksBRKibN ﬂﬁtaEQethQWBG%s&%hﬂL&' chf Iy AARES »
framehesflmfatgeseefDemedlp@ﬂn ibedd nahde dfrthenmldp@wesyf the

oth I %sorbln% orbln% matt rlara b%eq ysw bIe foﬁéh %he rate
purpose €g 280 es actvatad earth aerlasgtci5 In some

erﬁffoc&be@rsamauﬁﬂeqm/euserpﬁeﬁaj@ cakhee rsibdually gasesdcan be
odREPvEIYe SheplrHaqsIRetiasei dw ¥ ratel oIty n the

one form an activated carbon bed with absorbed/adsorbed methyl
brBARYE furffatfeantiss WWae e SRR S s R ordeRIR 'cﬂ%s%héfésorb'”g
tomeltemically demynpbee theuadthy! bganiitsbdied tFyielduniesor puepse  (eg

bepiay Fs. sUCh ap Rogim Dromid endadiy, 20 metpulosube. oo

her embodiments e invention, the residua gas Extracted and

algopesdmesdded cithe ofahiserept I@pé@dﬁ@p’mﬂh@@on thedituatiean  be
Fepaerigali IS WIAEhEE SeePrerghibodnVeREOTLINS S E@sSPBed gases

such 25 as phosphine, sulfural fluoride or carbon dioxide to be extracted
arﬁtpﬂied’cﬁﬂg "}ﬁ‘?hé:e&sé’%\"ﬁﬁosprﬁﬂeone form an activated carbon

bed with absorbed/adsorbed methyl bromide fumigant can be
washed with a solution of sodium thiosulphate, to
chemically decompose the methyl bromide and to yield one or
more benign salts, such as sodium bromide and sodium
methylthiosulphate.

In further embodiments of the invention, the residual
gas extracted and absorbed/adsorbed can be of different
types, depending on the situation. For example, 1t 1is
within the scope of the iInvention for fumigant gases such
as phosphine, sulfural fluoride or carbon dioxide to be
extracted and decomposed. In the case of phosphine,
passing the gas through an absorption cartridge of wet
carbon causes 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 fTluoride, 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. IT carbon dioxide is
used as a fumigant to suffocate pests etc, 1t may simply
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passing the gas through an absorption cartridge of wet carbon causes the
gas to be converted to form phosphoric salts on the outside surface of the
carbon; these salts 30 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

ofpké caehanvdidxifiedm 3thised@sta ieigabitdsiiiobigpdsiseta ivesggel or
sim Ily - 16, be remO\‘:ed from the cq:ntaine{ by bblinq:int%a vessel or.

C trl%g](:f\. contagning  water .o’ Form: carbonic acid, and
cartridge containing water to form carbonic acid, and subsequently
disstrgequant ditheigsrpitsh/adsorption means described can 5 be

located ofyg sf¥icg NENIElB Wk idHPE IS BSIGH RIIRERAL10dB. cribed can

container 12 and which receives the flow of gas from the_suction pump

3PS UdRGALGFaNGBMBNt IREYUREE el S SmEE 1RE extfhctiRfredigud ocated
gasgpaatertniakdy thenavedttamdire p2s sticawh bdhclréctivenstures flow of

that a 1@ highl fe_operating envirorynent gan be maintained with a_ low
GG d L B o T R U bper et TG CReraep g “Yhsures
re$ioaitl gds elklactivphemppbhaus dinastede tesidved ingdsas. \whenguickly

ShHRRBYSONBHR @H@Cﬁbﬁ%d PP GIHPERI G VPG therkRfleiBethat a
reviously been subjected to fumigation, it is often unclear

has_15 0 ] I _ ,
wl‘?le'tﬂ@i) YeXHRaiRBPKRaL BR8N SOMLEPRARN 1 &RRd 'B?fd%bﬁﬁ?ﬁﬁ‘&dtow' th a
beloy shimpidenod tbifs obeibat itgre bracul/tiesidisk gasespeasardrs .
Gases also have-desa rom the. in_the coptainer-duri
ranspori e SRRt bty bl R kBRI B b ratus
conbblueavsdietydeser aigdbd BadeksinbertedNatd @ salalikeg ogontainer

hojg indbeRiaN iRl aREEhe raupstt Pbiesidnat pasahel «@tainer has

types monitored. For example, during methyl bromide fumigation in a_
cdMEEKaPUSIY tyﬂ?&ﬂrbonﬁlém%af gdQis HYUKEHAGms B&r clsic often

unclear whether the container has been substantially
cleared of fumigant prior to being shipped, and thus
whether there are any residual gases present. Gases may
also have desorbed from the goods in the container during
transportation. Rather than immediately open the container
doors with consequent safety risks, a probe can be inserted
into a small portal or hole in the container wall and the
quantity of residual gases of certain types monitored. For
example, during methyl bromide fumigation In a container, a
typical concentration of gas is around 48 grams per cubic
metre, which, after fumigation has ceased, may have fallen
to around 20-30 grams per cubic metre due to some losses,
decomposition, adsorption and the like. After the
container has been evacuated, resealed and shipped, 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.
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metre, which, after fumigation has ceased, may have fallen to around

20-30 grams per cubic metre due to some losses, decomposition,

adsorption and the like. After the container has been evacuated, resealed

and shipped, it is 30 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 Temoval method aims to

reduce theFcarsehtiatidn ghsech gpeesdethived, partssielualliogaandremoval

as.close to Zerg as 3%.Hossible. -17 Ifr &idual ses are dlgt%cted , .
1S I red. & Jopgrator Ffer?ss(gél in, ~arety Ventilation
residual'gas removal is required. The operator (dressed in safety

vegtjlakigneatdipropenspeap@ncad thEhwntainotadosrandloens quandy very

cRickdyaceiulfias Wall pafelecion sl g ¥ Inie! MEalSRA®h of gas
extraction’'means to the container at the_open door so that the container

is LBARE RS MBSPheIRTe RAEARI AR thBRABSe iR NG raERBTARger at
flushing ofpesidugbgasessdn otlezaperatienal condidibnenf it issdesieetlied  from
flush th ntainer higher 10 internal pressurg than ambient .
S A A L R B RREN E hgraction and
opéla_w‘rl ey @Eciﬁgsémh tgasese .24Iahcpa}au@@ea1aﬁ@lr@]mpged ition,
to gelivggatrpgspgig pikdntoghe qaniaiver dieviadBadigrile hese pipe higher
28a and pipe 26, whilst at the same time_15 restricting the flow of flushing }
g TEtl uATERSHIE of HPEon @RS hoREBE BRI SIy ABERRUre 1N
valweld? asovedlisbvactusiing shetiongsinjudl, Waiskss joited topeiador may
angd valye 32 vi flexjble h ips 28, In,a further.operation

cgﬁ%ﬁ?o&n%, h%\(/)vea\(/)grlgﬂ it%f(sHJ éZngge]zg/irgegflzg 9?(%?{110#%{5:? u% gé?grgs) ai?}atI et pl_Jmp 33
cok@airtie ikieehal atieespRewhich & lesd tem thbempakatmespteticvia the

PreFeN pUROTRRSE ¢ g&éo%ﬁeé;ﬁﬂd #heasss, thih PReralet Mayededde time

to keep the inlet valve 24 closed _initially whilst initiating a flow of residual

gdS rkcting the flow of flushing gas and residual gas out
of the container via hole 30 by partially closing valve 32
as well as actuating suction pump 31, which s joined to
hole 30 and valve 32 via the flexible hose pipe 28.

In a further operational condition, however, If it 1is
desired to extract residual gases at a container internal
pressure which 1is 1less than the ambient atmospheric
pressure in order to draw out the residual gases, the
operator may decide to keep the 1inlet valve 24 closed
initially whilst 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 fTlexible hose pipe 28. The pressure in the container
can be allowed to fall by any fraction of atmospheric
pressure until a pre-determined value 1is reached (as
measured by the pressure gauge 34 and sensor) or until the
container side walls start to internally 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
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25 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. The
pressure in the container can be allowed to fall by any fraction of
atmospheric pressure until a pre-determined value is reached (as 30
measured by the pressure gauge 34 and sensor) or until the container
side walls start to internally buckle and iinlche. At this point the valve 24

cafireedpanssiachihegarsssuréindidh thereoniginer daave quicklyof hidden
returned to ambjent atmospheric pressure. A.flow of flushing gas, which

PO AN R SRR O o e B e SR ARy caroo
re€iaNEEHasds Wwikkichakend drawmh it 32hidfidaxibdiethane dedge 28 and
ZogesS(f SRSJsised e container cargo contents) via hole 30, valve 32,

flexible hose pipe 28 and suction pump_31. 5 In a further operational

condition & m&) bef ' Heahle ORXEAL R dual GR5EH kiR ontaler May  be
ingeedlr atss ut® Wiichrisc unaidollia khg aselsienttatmaspheséner internal
pressure. In such an instance the operator degide 1o keep.the iplet -

s T R BRI Y L A cliEpheric
of pessHizEner vENhaGo BN fullpSbanae) ENe Spakalsirasnastugigeide to

suctigp PHRP Hadtichipeined ighiale 2P hEe¥hiRhestBiIPeLGni§ating
packing arrangement or the nature of the contents of the container ma

ndt witiht @fe Kivd AedthigaR dapttsle Y SR ARREY BRiHRO Ve 30 by
prévibly twpexanmplegsheeargankisntwedrltaiasr iatetoaltinegsisactdyn pump

orhesd IS L ) Sond e (i n i HABG iece e 2.

extiretiaackieomgbhgnganeitiacdastbe0 naky ite ehfitdéeofepatents of

copiRingbrt2ihér ety eMBedilaeHant SEAECRGHEORRIBYIRpEaNYPEsSUre
these example operating conditions may be used, depending upon the }
pé?ﬁE\ﬁﬁPEirglﬁﬁﬁé%eQ n&'iﬁe%ﬁ}b'lékiﬁ/ Jipecxamples and an ambient

container internal pressure may be satisfactory.

In further embodiments 1t may be useful to repeat any
one of these example operational conditions for maximum
freeing and extraction of the majority of residual gases
from the confines of the container. In still further
embodiments, a sequential combination of any of these
example operating conditions may be used, depending upon
the particular circumstances and the complexity of the
entrapment of residual gases. Any of these methods allows
trapped residual gases inside the container to be safely
extracted with minimal risk to persons who may need to
access the container during 1ts later unpacking.

One of the other advantages of the readily movable
framework for supporting the panel is that the same
pivotable panel can reach a number of adjacently placed
shipping containers. In one example, whilst gases are
being removed from one container, another container can be
placed nearby and be tested and readied for accessing,
extracting and flushing of residual gas. As gas removal
finishes iIn the Tfirst container, the panel can be de-
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entrapment of residual gases. Any of these methods allows 25 trapped

residual gases inside the container to be safely extracted with minimal

risk to persons who may need to access the container during its later

unpacking. One of the other advantages of the readily movable

framework for supporting the panel is that the same 30 pivotable panel

can reach a number of adjacently plac‘edlgnir)ping containers. In one

exeoup eedhilsigasemavedeirgnreddvas fipm diea-codalneliagotherith  the

conianeran be piased nepry and be ieaied andreadied y aceessidnence
ex?ra!:%ng andTiushing GPRSHUR gaS."Asgas rdmovalas YiRishedin e i

firdhddreairidri the panehapperidy, 19tkeuptiapassetbvedmimiitelran  be
fORERIRINY UHYNENBHIREPN I IREOSE CPRIAFES SRARFHGh Y ae¥ted and
commence. While this is happening, the degassed container can be

reRRAREEShd EMOthEF BRERENE its poitidh Y (QRE RS reGARd REOVide a
treaimente$fdle boraperagonthmypasite gamoreaficradt ‘coptira@isn  while

gas.remaval operation whil INimisin pital cost of the ipment
TR S T IR B A TR g
embodinfeifer rHagsival §as rdiguvasappatatud .100haRS i§ hapstgs depict

VERK AT (HISoBMREAENeRF Sha iR &dG8s IL-3ydRs OrFeniRaY0idpparatus

repetition and for ease of reference similar components and features o

| I € S € f _
thi BEBrn A e A ¥R tRAMLLAGontias Ben %@%‘f‘.h‘f@i‘%itﬁwn m
adeiitpna$0 sBch as theopaee! 0. AodNelv ipgréteisd embodiorerdase of

Tl R ose LA TR e TR 87 enis

applkeiiRakvet leabotEnendwial sthantpeentienthdasirhged mipsignated

ary Pl ah @ 48pFsHa IS adanted fenuas Wika pepveniiapal shipping

container or at a wall of any enclosed space and Is relatively convenient

and Now that preferred ‘embodiments o the present
invention have been described iIn some detail 1t would be
apparent to those skilled in the art that the residual gas
extraction apparatus has at least the following advantages
over the admitted prior art:

1. The apparatus 1is adapted for use with a
conventional shipping container or at a wall of any
enclosed space and is relatively convenient and
uncomplicated to operate;

2. The apparatus is relatively effective iIn removing
residual gases from an enclosed space, and can be
configured to operate in a number of different ways to
maximise gas extraction; and

3. The apparatus is “environmentally friendly” 1in
that any collected residual gases can be safely expelled or
captured rather than be discharged into a workplace or
populated environment.

Those skilled in the art will appreciate that the
invention described herein is susceptible to variations and
modifications other than those specifically described. For

example, the gas i1nlet and gas extraction means need not be
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uncomplicated to operate; 2. The apparatus is relatively effective in

removing 25 residual gases from an enclosed space, and can be

configured to operate in a number of different ways to maximise gas

extraction; and 3. The apparatus is "environmentally friendly” in that any
collected residual gases can be safely expelled or 30 captured rather

than be discharged into a workplace or g[épmated environment. Those
skillscbingtie art vl afpigéiatephag thebinvertamdesanied bereivinted on a
susGrpible iovariauas and. medilicalipys aiher {han thoss seeclficalle nojes
descnbed. For 38 example, the gas’inle Y%nd gas extraction maans haed

ndtade- A0ntecatée osangngie bhnelirud idtherenty erhbain@ll gn container
nuspber g panels gk Aireciydpauies onto separate Hplesi siadedBlo taRipping

same wall or different walls of a container or any other enclosure. In

reRRIBRAS SN Shind B ofhet8 KR ¢B8GhI8Rsh LI estdQbnTRaARs do not
daneed need e b fitteddo tiae epen dpensprearaigpacmndadf tibe end of the
container. The invention. need pot he restricted.to,remov residual

fu %égﬁn%% %%'fh as%rﬁgthw\t{;%onrrﬁ'd%ﬁanndg E%I I{I](%,t bbu$ raﬁ%lr:'g( e%n% S t%oanl)'/emoval
gazBoniesigvahcdwinigaitso gugbsiesleneithydarboosislaumad ckhe like,

aniiig! healthelhe divgbingsoagysedmped ARG QI AHELUINAE aithich s

inert gas or any gas caombination. The invention need not be restricted to
thelleetitadtRrQtioRaAREHRES dRRcABEA NG Mmagtdmelarisalide-a  The
diffdnesit BugpayhdS fissewoeskedr anathdrdypd of, expandable keab® an inert
th described. All_suc jati d modjficatia re to be

cﬁgs%:lergg?d W‘Qllﬁlﬁln fég %c&é%gf%&%r%é@{éng in(il/@'n ior%rptﬁ/e% nntaltl_??'e o] (\?v(?ﬁlchmt be
is IeptIkedetinedtitom tkbeoregen®s Phigescrippioatragtional  features

described, and may for example use a different support
framework or another type of expandable seal to those
described.

All such variations and modifications are to be
considered within the scope of the present invention the
nature of which i1s to be determined from the foregoing
description.
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The claims defining the invention are as follows: 1. A method of removing
a residual gas from inside a conventional shipping container after a
period of time in 5 which goods were located in the container, the method
comprising the steps of: accessing the container via an end door opening
of the container; extracting at least some of the residual gas 10 present
in the container via the end door openTng’:laﬁd providing a flow of a

flushing-gad mxo ded icainigineniaihecend daoaeeerisgfe fllshsresidual

gas from the container. 15 2. A method as claimed in claim 1 wherein the

step of extracting the residual gas reduces gas pressure in the container

belaw @#mbiettaichosphericgmessng oatsidesiamhtapas. 26B0A Inside a
MetiakaR §8iRTd GBI ARy hER thediessue LGRRINGE time i
container reaches a pre-a(hggtﬁﬁvnvineg va\ﬁje, the flow ofl%ughing gas(lss me n

intB & an8REFasrESsukoRatifd codfhindiNpcrepekabaer A niétBogmethod

of comev I AdetHeakgapiop¥inside a conventional shipping container
after a period of time.in which goo{o}li were located in the cfﬁngainer, the
- e

method ComfpriSiRrtHeSidBEof YL ARILE ¥ a3 & Bobihet O aPRRATNY OF

door openingtok tie®otatan®dr; and - delivering a flow of a flushing gas

into the container via the end doo ing to flush the residual gas fro
the contéineﬁ)\(/% hagilf)%oft g%‘éﬁs%?tng 8§§£ %nd?ﬁ r(fsﬁlgual @%ass'é{el{ﬁmg 9as
removed frofpresent In the container via the end door opening;

and

- providing a flow of a flushing gas 1iInto the
container via the end door opening to Tlush
residual gas from the container.

2. A method as claimed in claim 1 wherein the step of
extracting the residual gas reduces gas pressure in the
container below ambient atmospheric pressure outside the
container.

3. A method as claimed in claim 2 wherein when the pressure
of gas iIn the container reaches a pre-determined value, the
flow of flushing gas is iInitiated and the gas pressure in
the container increases.

4. A method of removing a residual gas from 1iInside a
conventional shipping container after a period of time in
which goods were Hlocated in the container, the method
comprising the steps of:
- accessing the container via an end door opening of
the container; and
- delivering a flow of a flushing gas into the
container via the end door opening to Tlush the
residual gas from the container, with a flow of the
flushing gas and the residual gas being removed from
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the container via the end door opening. 5. A method as claimed in any
one of the preceding claims wherein the flow and/or total pressure of
gases within the 5 container is monitored and controlled. 6. A method as
claimed in any one of the preceding claims wherein a majority of the
residual gas present in the container is extracted. 10 7. A method as
claimed in any one of the preceding crairfé further comprising the step of

absorbingfasisodrina bhéaasy ipartioé thentesidioat gaseedragied from the
container into/onto an absorption/adsorption means. 15 8. A method as

claimed in claim 7 wherein substantially all of the extracted residual gasis
afsorifedneiuptedsntebmio@te divsoapsondagsopftiobheeprecadng claims

MEROAGHCI RO IEhA A €& TR SCUPRNYHY JiseeP i thin the
one of washing the absorption/adsorption means, decomposing the

reSRILEREAE Tord Thd"Qbddratis A/ RRE st RLN&%ind discarding the

absorption/adsorption means. 25 10. A method as claimed in any one of

the preceding dame, whpIghANe ieP-alACaResInNEEONIANEL 4ing clains
involves: - opening an er_laadoor of the 80 tainer; and - operatively ]
covpiing Bpapel tegherdditairef attBe theestdedr opesingye@gent in  the

ORSHAEINEPURENG 2t pas tlgt means and a gas extraction means to the

panel so that the container is sealed during the removal of the flushing
gas and the residual gas from the container. 35 - 23 11. A method as
claimed imelghod Caghey ki tiedflubhingngasiseinsddudes irdvedasng claims

'”%Pﬁ?&‘?- comprising the step of absorbing/adsorbing at least
part of the residual gas extracted from the container
into/onto an absorption/adsorption means.

8. A method as claimed In claim 7 wherein substantially all
of the extracted residual gas is absorbed/adsorbed
into/onto the absorption/adsorption means.

9. A method as claimed iIn claim 7 or claim 8 further
comprising the step of one of washing the
absorption/adsorption means, decomposing the residual gas
on the absorption/adsorption means and discarding the
absorption/adsorption means.

10. A method as claimed in any one of the preceding claims
wherein the step of accessing the container involves:
- opening an end door of the container; and
- operatively coupling a panel to the container at
the end door opening, and operatively coupling a
gas inlet means and a gas extraction means to the
panel so that the container 1i1s sealed during the
removal of the flushing gas and the residual gas
from the container.
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12. A method as claimed in claim 10 or claim 11 wherein gas 5 is

extracted via the gas extraction means. 13. A method as claimed in any

one of claims 10 to 12 wherein the gas extraction means is operatively

coupled at a lower region of the panel relative to the location of the 10

gas inlet means. 14. A method as claimed in any one of claims 10 to 13

wherein the panel itself comprises a pTur%ﬁty‘of panels. 15 15. A method
asidlaimednme enydnasf bkiresddiig clalai mwhigeinibedishinggasBushing
almospheris alr-48 Admelnod g5 daimed i foy qpe.plthe preceding

cl@ME WhelBin tRe tontaineris prov%aed with medns Por'monitoring 20

and controlling the pressure of gas in the container. 17. A method as

clainedinaiphere aEtheIRFRed eI AUl RO Ro e fiserin gas
manitoring the concentration of residual gas_n the container. 25 18. A

maRPIRARhY baeliifiaPggs BdapLh§ T enclosure after a

period of time in which goods were located in the enclosure, the method

coraprising hegiens ok 3%ia6‘fﬁ§85‘%th%$§‘c'%%‘ér_e YR ANEBRIN98 o 12
theé “énclosure; - operatively coupling a panel;’a gas’inlet means and a
gadeeddiothtegastoand opetiky) wheaslsy the paeslaktvadly coupled at

atRchsRef hegReRngAnehibeawedd IRLRPoRS #90€he IRSEFRSHOBF the

means are - 24 - operatively coupled to the panel; extracting a flow of the
reifBal QASLid"#’& Gas extraction means until at least some of the
residual gas present is removed; and 5 - providing a flow of a flushing gas

intpghe Enclogisiedte e lemGans AU SRl "8 to 13
wherein the panel itself comprises a plurality of panels.

15. A method as claimed in any one of the preceding claims
wherein the flushing gas i1s atmospheric air.

16. A method as claimed in any one of the preceding claims
wherein the container is provided with means for monitoring
and controlling the pressure of gas iIn the container.

17. A method as claimed in any one of the preceding claims
further comprising the step of monitoring the concentration
of residual gas in the container.

18. A method of removing a residual gas that is present in
an enclosure after a period of time iIn which goods were
located in the enclosure, the method comprising the steps
of:
- accessing the enclosure via an opening to the
enclosure;
- operatively coupling a panel, a gas inlet means and
a gas extraction means to the opening, whereby the
panel sealingly attaches at the opening and the gas
inlet means and the gas extraction means are
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19. A method as claimed in claim 18 wherein the step of 10 extracting the
residual gas reduces gas pressure in the enclosure below ambient
atmospheric pressure outside the enclosure. 20. A method as claimed in
claim 19 wherein when the 15 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 increadés.21. A method of removing a
residual gas dipairia piesdyt icod koceratostiie gitenelperiod of time in
which goods were located in tO% enclosure, the method comprising_the
Steps of: - B e ot v btk HR! eRdSs Az the
operatively cexpinag tijzanel haang a gastinket aatl a haastitlesonthe of the
opening, wh Sﬁﬁﬁ}!i t opening; - delivering

a flow of a fll?s’%’r%lg %%s‘,) iarr‘% the eﬁgl‘é(gjglﬁétm%%’inéwg flush the

residual -30 gae¥rodi g erclodikewwith® flew ofthestusigng gas aniinto  the
residual gas higing rerpaved fromdhe egglosuge yiatheganoutie 2%ish  the

method as claimed in any one of claims 18 to 21 - 25 wherein the

enclosure is BeEREYBY DasnfditibnEnshRpRFPdhexiner. 23. A method

as claimed in any one of claims 18 to 22 5 wherein the method is

olgrwise a5 elinpd 1n.anyoae of cmep 10,4 7,24 Gesiial 038e orep of
removal appdratus arrangéd to be operatively coupledto an enclosure for
remiAiaEiagiguakn® gnssinakideahe eecosae, thasppareasire in the
COMRIIRIA% R RANRLATANASFLIRE ORRABLP RAFRINT fo 4B RRCIosHRIWe  the

a sealing manner; - gas inlet means for operative coupling to the panel
enclosure.

as

«Q

20. A method as claimed in claim 19 wherein when the
pressure of residual gas iIn the enclosure reaches a pre-
determined value, the flow of flushing gas is initiated and
the gas pressure in the enclosure increases.

21. A method of removing a residual gas that is present in
an enclosure after a period of time In which goods were
located in the enclosure, the method comprising the steps
of:

- accessing the enclosure via an opening to the
enclosure;

- operatively coupling a panel having a gas inlet and
a gas outlet to the opening, whereby the panel
sealingly attaches at the opening;

- delivering a fTlow of a flushing gas into the
enclosure via the gas inlet to flush the residual
gas from the enclosure, with a flow of the flushing
gas and vresidual gas being removed from the
enclosure via the gas outlet.

22. A method as claimed in any one of claims 18 to 21
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for introducing a flushing gas into the enclosure; 15 - gas extraction

means for operative coupling to the panel 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 20 through at least one of the gas inlet and gas extraction

means in response to the monitored ﬁre%@ur‘e within the enclosure. 25.
Apparpinasthblaireed loslaite 2isfudb€i neanpbging 2bnventional shipping
absorption/adsorption means for absorbing/adsorbing residual gas

ex(t"roa%%éao' HSM the container. 26. Apparatus as claimed in claim 25

wherein the absorption/adsorption means comprises an 30

absgrptign/asarpioneed diclyfing aghvalgl caghpn BhichAeasiBarko 22
of the extracted residual gas attaches at its surface and in its pores. 27.

AP ERN astiSinTBe Rty bhe SERREMESEI0ATHSIF 98 Wieréithone of

resibaiingas raamoyal_apparatus also comprises a panel arranged in use

to be coupled to the enclosure in a sealing manner, the gas inlet means

and the gas extraction means operatively coupled or mounted to the

pagtel. 5 Reswshiadtus gaangdemoy@bperampeyabupled aranged to  be

engiRa e Y RM AP IRV 93T URIIRISE Hee #OFIOS R0y residual

apparatus comprising: - a framework mountable onto a surface and

lo8&aLEr A ddjSackt thhRe YMchSRE Gy LEBCaRPPANALHD T BHEANI -

to the framegyorlpahe FONHising <3RS st MepapddivEotsiildang to the
flushing gas into . the enclqsure, gggzlextraction means for extracting gas

from the encﬁf%%FQ%HﬁecoUBIiﬁg H@%rm?@'&%ﬁbling the member to

the enclosurgaghgrele thenewneoefds nupepdia betwaipdi iyu® the panel

coupled for introducing a flushing gas into the enclosure;

- gas extraction means for operative coupling to the
panel 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 iInlet and gas
extraction means 1In response to the monitored
pressure within the enclosure.

25. Apparatus as claimed in claim 24 further comprising
absorption/adsorption means for absorbing/adsorbing
residual gas extracted from the container.

26. Apparatus as claimed i1n claim 25 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 1ts surface and In i1ts pores.

27. Apparatus as claimed in any one of claim 24 to claim 26
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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. 20 29. Apparatus as claimed in claim 28 wherein the

member is pivotally mounted to the framework. 30. Apparatus as claimed

in claim 28 or claim 29 wherein 25 the member further comprises a panel

for coupling to an opening in the enclosé@. 31. Apparatus as claimed in

awheire dhclaias P84 dila Vhietsisrashenise asptafinedsn ahyeneodfprises a

claims 24to 3027. . . .
panel arranged in use to be coupled to the enclosure iIn a
sealing manner, the gas inlet means and the gas extraction

means operatively coupled or mounted to the panel.

28. Apparatus arranged to be operatively coupled to an
enclosure for removing vresidual gas from iInside 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 i1s moveable between an in use coupled
position iIn which the coupling means couples the member to
the enclosure and a de-coupled position in which the member
IS spaced from the enclosure.

29. Apparatus as claimed in claim 28 wherein the member is
pivotally mounted to the framework.

30. Apparatus as claimed iIn claim 28 or claim 29 wherein
the member further comprises a panel for coupling to an
opening in the enclosure.

31. Apparatus as claimed i1In any one of claims 28 to 30
which is otherwise as defined in any one of claims 24 to
27.



