A Portal Apparatus and Method for its use Field of the Invention The
present invention relates generally to fum gation apparatus. The invention
can be uswd 200v/mb@sf um gati on of any type of bul k mat er ipali/aanog@roockset whi ch
may contain pests, insects or other vermn and which therefore requires
fum gation. Background to the Invention Many bul k material products such as
grains or other agricultural products cofit-ain pests, parasites, insects or
ot her vermin, such a® Pertatahpperbsusr end Meshod flog, iftlseaseor ternmtes.

It is convenient to fum gate such bulk materials in situ so that multiple
handling in a further treatnent process is not required and before the
goods | eave their geographic reipd of thHé gidvémtisevent the spread of
insects and vermn. Fum gation devices for bulk materials are known in the

art that invol ve THPal&RST o W HEARR FHpRtST od8nBrankt tor TyrHertde¥er i ng
art i cl e PvebppheaRer albs. Lohlamor Dl suhseaysss SAILELORANGLONLS 43S

fl ow under the blanket to fumgate the covered goods. In sone~applications
a funi gati oAnyhatiee cdn belkewetepadlusong meddwti bivbichnapyy orcdutariket

supported b frame structure . rent _nethods of .fum gation,und
bl anket's ar ée%}:ﬁ’de, Jianc’eefoL{-‘eSctic\)/Jé aoé{jﬁﬂ y V& hat Y i}%ggﬁl irrrih§§teg°|rc?n
since no m xepgieksgEuas gattibnbul K materials can occur, and highly

dangerous from an occupational health standpoint since the gases used for
effective funigation are exBe&HIrPURskite. tBgprLaygBAECBt nospheri ¢ di schar ges

of fumgant gasefgnlOrmeXaRhEePELY b VREde: @8 Bk Mhins or other

agricultural products contain pests, parasites, insects or

other wvermin, such as for example borers, lice, ticks,

fleas or termites. It is convenient to fumigate such bulk

materials in situ so that multiple handling in a further

15 treatment process is not required and before the goods

leave their geographic region of origin to prevent the
spread of insects and vermin.

Fumigation devices for bulk materials are known in

the art that involve placement of a heavy, impervious

20 blanket or other covering article over the materials

followed by subsequent addition of toxic gas flow under

the blanket to fumigate the covered goods. In some

applications a fumigation chamber can be developed using a

flexible canopy or blanket supported by a frame structure.

25 Current methods of fumigation under blankets are crude,

ineffective at fully eliminating insect infestation since

no mixing of gases with bulk materials can occur, and

highly dangerous from an occupational health standpoint

since the gases used for effective fumigation are

30 extremely toxic. Subsequent atmospheric discharges of

fumigant gases, for example methyl bromide, are highly

undesirable also because this gas is an ozone depleting

substance.



undesi rabl e al so because this gas is an ozone depl eti ng substance . Summary
of the Invention In a first aspect the present invention provides a portal
appar at uswbanoamweoosi t h a fum gati on chanber which at | e®€T/AU200Ba000259
incorporates a flexible canopy, the portal apparatus adapted to be seated
on an underlying structure and arranged to be positioned between the canopy
and the underlying structure, the apparatus conprising: a barrier having an
enl arged central portion suchSwhmary hef bdre iTarverdtipges i n hei ght novi ng
fromthe central rtiop, one_of . opposite ed portiqQns; at_least one of
. fum gant gas i nPat “or BT B CHESHoSRE | HEERE ban el L Cie FRPEEOES & | ow
a flow of apbughlanipgaraardderdunmugat ivirtlehaniemiapa itdie ehdheért @hakhow
the renoval of a flow of fumi gant fromthe fum gation_chanber; and a

seal i ng surfhcel®*FbndiRg RABhg HFVRIFRERT | pheyl BFihlife K800OP8 bébfeen

sai d opppsi beredye HWI+oNss Hwprerdl i pg M f aceradarbgd 410 Hﬁdﬁgﬂ;/%%g?bl e

with the flexible canopy to provide a gas-tight seal between sal at us
and sai d cafbpyctPreviesidopmyfargegad-a izghtpaeht ioredcestvhenr thk thabpyoxi c
gases fromth m gation process in the fumgation chanber w |l pose any
occupat i ona nﬁeéﬁ?h% FSETV ngpsgg{lggélr&' H':lg %B%aﬁﬁfzfl n “8PPar-8t0s ‘duri ng
processi ng, whil eat heyrriesr bastiandi 9 JmMrgsicde t8AtPALt GhoBPRsd akugh | N
one form the sealing surface can have quter margins arranged to join_the
under | yi ng §PRctlife PegHEEMBEIASS Ht Rkt JROYEBF oRrpEt RBen Cceaaal

seal i ng surhaee:8adebhenknder bypBg: L BaLYr fotkeidhkqw formation of a gas
at least one of a fumigant gas inlet or outlet
disposed in the barrier, the inlet to allow a flow of a
fumigant into the fumigation chamber and the outlet to
allow the removal of a flow of fumigant £rom the
15 fumigation chamber; and

a sealing surface extending along an outer periphery
of the barrier between said opposite edge portions, the
sealing surface adapted to Dbe contactable with the
flexible canopy to provide a gas-tight seal between said

20 apparatus and said canopy.

Provision of a gas-tight seal reduces the risk that
toxic gases from the fumigation process in the fumigation
chamber will ©pose any occupational health risk to
operators of the fumigation apparatus during processing,

25 while they may be standing alongside the portal apparatus.

In one form, the sealing surface can have outer
margins arranged to join the underlying structure to form
a smooth transition region between said sealing surface
and the underlying structure to allow formation of a gas

30 tight seal by the flexible canopy at said transition
region(s) .
The sealing surface can be generally arch-shaped. In

some embodiments, the outer margins of the arch-shaped



tight seal by the flexible canopy at said transition region (s) . The
sealing surface can be generally arch- shaped. In sone enbodi nents, the
out er maryonsoM2GBe ar ch- shapedsurface are tapered or eumaado@pmsdot i C

with the underlying surface at the snooth transition region.

The sealing

surface can be arranged to accommobdate one or nore weights thereon to
retain the flexible canopy in contact w-8h the sealing surface. The sealing
surface mayshefgemer &dey ptaparedTherseatungedur bayepcatite aritimgetheo
acconmodat e oae Er.nnre el.on atg %gexible %Sgghts.t.ln sone enbodi nent s,
the barrier "PERTHEBY §UEEGTENE Cs iFe SRER Y FERBETACE EFSEC8n. I n some
enmbodi ments, the ppet &leAPRRS abUSTE38 i NBE GeIRMRE afo Oukebmpotkiten

havi ng an outer surface that_ incorporates, or supports, the sealing surface
and an i nnePN§urFadTrante ekt RhereoBate éietcoiprilestaexibast C8REPYanel

t hat deQ§nd§nf%%£§éH%iﬁHEH §Héf§8319£gt%%fﬁ£§¥.pofﬁéogfai?ﬁg?%urface

enbodi nent, the rrier can conprise a plurality of panels

are

spaced- apar magl obg tdenermbly suyrfaawer .of tfilbeousealpogt ismrfdde arareabk

panel can have a grojection arrap ed to support the pqpel n't@ under | yi ng
o g B s e 14 Balae

surface . | AFBAEIERDOEPERTCOTHRIPETt &P Ap it M Tarr

di sposed ungerghle.barrier, the base being formed froma defornable
material and arranged to assist with the provisjon of a gas-tight seal
between the barri &8 geaet pnhasd@anfsng the feaserier rcypebenBddPmEFOTSRL: he

portal APPaLALUS, HAG viewed in elevation.

In some embodiments, the portal apparatus can further

15

20

25

30

comprise an outer portion having an outer surface that
incorporates, or supports, the sealing surface and an
inner surface, and wherein the barrier comprises at least
one panel that depends from the inner surface of the outer
portion.

In one embodiment, the barrier can comprise a
plurality of panels that are spaced-apart along the inner
surface of the outer portion.

The or each panel can have a projection arranged to
support the panel on the underlying surface.

In one embodiment, the portal apparatus can comprise
a base disposed under the barrier, the base being formed
from a deformable material and arranged to assist with the
provision of a gas-tight seal between the barrier and the
underlying surface.

In one embodiment of the portal apparatus, the
sealing surface can be deformable to assist with the
provision of a gas-tight seal between the portal apparatus
and the flexible canopy.

In another embodiment of the portal apparatus, a

sheet of deformable material can be disposed on the outer



sealing surface can be deformable to assist with the provision of a
gas-tight seal between the portal apparatus and the flexible canopy. In
anot her ewbadismmmtosof the portal apparatus, a sheet of eeftonuredsiosozsat eri al
can be di sposed on the outer-Aportion, and an exposed surface of said sheet
can formthe sealing surface of the apparatus. In these enbodinents
menti oned above, the defornmable materi al4-used can be a conpressible | ayer
?Ln}‘ ggm | go&?tibmnmicﬂ rentexpodd baurface cafi Eatfugbesihe Con hFE ] her
inlets or outlets. In.sone for the fumgant inlet (s) or outlet
(s) conpri §§a(]sl)n_9as|bll %ioétﬁ’fsfggagrﬁr‘t’?ursél y through t he barri(ez to all ow
ILg'SrgggEFn:ﬁstq%WﬂHﬁé&*%TF&&Iﬁ%nﬁédmeﬂtibhedbabDWen.thezﬁeﬁaxm&bk%pect
ention provides a fum gation assenbly including t
appar at us ofatgrial rstedhsiat i G&“fﬂ%?ﬁ%faﬁtk?]@nslﬁaﬁ%é?gi ‘pgr a[]ieng at

| east ip part a flexi Sope e iadimsnt t haciuat 2elto)
assenbl y can be é[In T(AF%L&;/ %@??ﬁ% © gsé ﬁﬁeexi bl e lcanO%—illr,1 vﬁggeglsagiﬂrl\q ot hrer
enbodi nment spordefasskabl Furdgananpirilss s of| outdiedd . wafBhewse ofO¥™Me | i ke

which has a wall_partion whiich at | east t o] ' exi bl.es

. In a thi rfd'l%s;fé&l%{’é: prl_é’éL&IF_t(S’l nvEMft i Sﬁgéﬁggﬁge?é ﬁg?ﬁgéggf élns‘?la{f in(rjlgya
fum gant gag, A tphBsasl WHtdald1an ehestish whicbatrieastoi mljamt £luid

i ncorporates a flexible canopy, the method conprisi t he steps of:

di sposi ng aceunul calpien dervere or HIRRE tHL IR | TR n}g%”fféi:?rbet ween the

flexiblg canopy and éhgeggﬂaﬂégﬂgﬁénﬁﬁ@tHf@éeﬁ@dinvention provides a
fumigation assembly including the apparatus of the first
aspect and a fumigation chamber incorporating at least in
part a flexible canopy. In some embodiments, the
fumigation assembly can be entirely defined by a flexible

15 canopy, whereas in other embodiments, the assembly can
comprise a silo, shed, warehouse oI the like which has a
wall portion which at least partly comprises a flexible
canopy .

In a third aspect the present invention provides a

20 method of installing a fumigant gas port in a fumigation
chamber which at least in part incorporates a flexible
canopy, the method comprising the steps of:

disposing a portal apparatus according to the first
aspect between the flexible canopy and the underlying

25 structure; and

retaining a lower edge margin of the flexible canopy
in éontact with the sealing surface of the portal
apparatus to form a gas tight-seal therebetween.

In one form, the method can further comprise the step

30 of locating weights on the lower edge margin of the canopy
to retain that edge margin in contact with the sealing

surface. As an alternative to weights, adhesives, clips,



retaining a lower edge margin of the flexible canopy in contact with the
sealing surface of the portal apparatus to forma gas tight -sea

t her ebet vwwonoodia2amee form the nmethod can further conpriPse/Atheocginess of

| ocating weights on the | ower edge nargin of the canopy to retain that edge
margin in contact with the sealing surface. As an alternative to weights,
adhesi ves, clips,ties or other types of fSasteners may be used for this
purpose . |BigRot®ler otévem thpesetdibd festehemshemayomy | seethef st eprdricf
provi ding a gggﬁgg transition region between opposite sides of the portal
appar at us ah € underlying structure; and retaining the | ower edge nargin
of the canopy in Cantactheirt dre tutanshdtiinsd reghofutbheausempraas- thght
seal across Ehat transition region. In that form the nmethod can further
conpri se th8§PEpSTSf: |ocating weights on the |ower edge margin of the

canopy t® retain HhatihO%E" aCd8BoRR! Yi-AnkR t38A! ek 1 Wit Bt %B%iotsii%%

region. As an alternative to weights, adhesives, clips, ties or her types
of fastener§iAg¢ bectisedheor porsapur pepdrdtus f endt h Especunteelyiesent

i nvention I . od of fumgating a product |ocated in a fum gation
chanber, tﬁ%eﬁlfqﬁgagi’ggkgdi ng the steps of: providing an inlet and outl et
port in the funigattatinghgniogie Witiedi Nedfel arstgnne oFf AL RHIS, i Sn
installed using a method according to the third aspect ; operatively

coupl i ng fuﬁpa AELi WYGHuEPBoL Eafeeition region to cause a gas-tlght

10 seal across that transition region.
In that form, the method can further comprise the
steps of:
locating weights on the lower edge margin of the
canopy to retain that lower edge margin in contact with
15 the transition region. As an alternative to weights,
adhesives, clips, ties or other types of fasteners may be
used for this purpose.
In a fourth aspect the present invention provides a
method of fumigating a product located in a fumigation
20 chamber, the method including the steps of:
providing an inlet and outlet port in the fumigation
chamber, wherein at least one of said ports is installed
using a method according to the third aspect;
operatively coupling fumigant introduction and
25 extraction apparatus to the portal apparatus;
fumigating the product by providing a flow of a
fumigant to the fumigation chamber via the inlet port; and
extracting a flow of the fumigant from the fumigation
chamber via the outlet port.
30 “ In one embodiment, the method further comprises the
steps of:
providing control apparatus for at least one of the

fumigant introduction and extraction apparatus; and



extraction apparatus to the portal apparatus; fum gating the product by
providing a flow of a fum gant to the fum gation chanber via the inlet
port; andwvexbecameiong a fl ow of the fum gant fromthe fumrCgattizeos/obEaber via
the outlet port. In one enbodi nent, the nmethod further conprises the steps
of : providing control apparatus for at |east one of the fum gant

i ntroduction and extraction apparatus; amdcontrolling at |east one of the
flow of fum gant tantodltddgi o, leaséxt onet exf f tbm fhewpad ( $hmigdetc
operation of_the.caontrol paratus. In one.formof this nethaod, the .control
appar at us u%EﬁrSQHCSQ a19§$Ve‘%Eséﬁﬁfﬁcqﬁgcwéy%%moéi nP?IFﬁg)nePﬁgﬁrcan
further conppezattibe Sfepcld sopPLYILNGppaida®i=0f f oAl gart fAdiwli 6€Cthis
association with _a heating source, the latter used to convert the fum gant
into a gaseBa&hrgrm the orfPHGI% t RRPREAEVAg H68Fce A7dkd R@n Be MaddEed

i nside the fuaigayi,on chanber in use. The heat energy transferred to the
fum gant assists It to beconme nore buoyant than anbient air. In sone

enbodi ments of thénnetrieodembbéiment ¢ce tireednéthod heafl afwwihdétimcgaptrise a

bi | f the fum gant such t hicle, i ch a f.uni gant
Vessel 15 nodt B oPn Ghe GHBBIVHER: . > hELRB nod cahTEdRFier BonfreE he

step of di speeschgtibe fwitHand heddied UsbaatieQn ehantEictdh and ok the
fum gant can be dispersed in the fum gation chanber by a di spersion pipe
system i n uSenveght ddiar BuRdgerRE gdQuct P8serreul ErEn £ unilfan®nandorm,

10 the heating source used can be located inside the
fumigation chamber in use. The heat energy transferred to
the fumigant assists it to become more buoyant than
ambient air.

In some embodiments of the method, the source used

15 for the flow of fumigant is a mobile source of the
fumigant such as a motor vehicle on which a fumigant
vessel is mounted.

In one embodiment, the method can further comprise
the step of dispersing the fumigant in the fumigation

20 chamber. 1In one form the fumigant can be dispersed in the
fumigation chamber by a dispersion pipe system in wuse
located around the product to circulate fumigant and
gases. Such an arrangement allows more even and thorough
dispersion of the fumigant and gases as they enter and are

25 dispersed in the fumigation chamber.

In one embodiment, the step of extracting the flow of
fumigant can be accomplished by use of a contra-rotating
fan.

In one embodiment of the method of fumigating a

30 product, the step of extracting the flow of fumigant can
be followed by the step of producing a stripped gas by
absorbing the fumigant wusing an absorption apparatus

operatively coupled to the extraction apparatus, the



gases. Such an arrangenent allows nore even and thorough dispersion of the
fum gant and gases as they enter and are dispersed in the fum gation
chanber. Wwo 20060920980di ment, the step of extracting the Pcowwhosiooomsgant can
be acconplished by use of a contra-rotating fan. In one enbodi nent of the
met hod of fum gating a product, the step of extracting the flow of fum gant
can be followed by the step of producing7a stripped gas by absorbing the

f unmi gant usPROHRTABBOr pt fBR2BADEEat usbeiey at | Vi sigrmp| ed o t hebsorb

extraction ea r pti-on par.at us_bein esi gned t.o absorb
subst anti al ?gggﬁﬁhg?#%g ft%ringga%tf eX rgacffélaulgfjlg% t%%{glrﬁlﬁlg§§ti %ﬁoglhaﬁ%‘?r. In
one form tfiemabgabiphi chaapear.at th cate COoRt] SEh@NaBbsepplbaNabed raseisudi ng
activated carbon to which at | east part_of the extracted fum gant attaches

Advant age&88! yOSRH S 13 §RAPTRBEBRpERGh IRE B erEbiYakeGamBThen

f um gants by tpr Qﬂﬂ_@hsai:oléa%pt%a% 8MeaRNeLe rackBAORENSBLA g%ggch%@% .
nmet hod of fum gating a product can further conprise the step of providing a

fl ow of the strippddagasgeauslyhe sfumh gadi ofuligeér . dlsonet tom angeepnt |
the strippe n gl into the fumgation chanber via the portal
appar at us, gﬁg ﬁ%ﬁ%% i%urgg%ée?ig arc?ranéfél%ﬁ%?ttt hgysPF‘lgngESga Ocaﬁ?'pqqp&v "Rt o

t he chanber avmasahbese | ocat ed under another portion of the flexible

canopy, for exanple. In one enbodi nent, the nmethod of fum gating a product
can further conpriBe°tfiecBPepiBentonthsl MPhiod PEokBLIakingl at Pyasucs

sel ect eth paehs QEﬁHH%JLEEﬁE§i§@ EH@”%%%pIéfoﬁfo$9&ﬂﬁ8fat@f%wtgf L plet
gas nmay be either the fum gant
stripped gas into the fumigation chamber. In one
arrangement, the stripped gas can flow into the fumigation
chamber wvia the portal apparatus, although in other
arrangements the stripped gas can flow into the chamber
15 via a hose located under another portion of the flexible
canopy, for example.

In one embodiment, the method of fumigating a product
can further comprise the step of controlling a flow of an
inlet gas to selected parts of the fumigation chamber. 1In

20 one form of this, the inlet gas may be either the fumigant
or a displacement gas. The displacement gas can be
stripped gas.

In one form, the step of controlling the flow is by
the operation of a flow control apparatus comprising a

25 manifold and a wvalve assembly. In one arrangement, the
manifold can have a plurality of outlets and the valve
assembly may be arranged to control the flow through at
least one of the outlets. In other arrangements, each
outlet may have a respective wvalve assembly fitted

30 thereto.

In one embodiment, the method can further comprise
the step of using a monitoring apparatus to monitor the

concentration of fumigant in the fumigation chamber. In



or a displacenent gas. The displacenent gas can be stripped gas . In one
form the step of controlling the flowis by the operation of a flow
control amppararescosonpri sing a mani fold and a val ve asseniiau2odemomse
arrangenent, the manifold can have a plurality of outlets and the valve
assenbly may be arranged to control the flow through at | east one of the
outlets. In other arrangenents, each out-Bet may have a respective val ve
assenbly fipnediphes etdbe merdriemmmdipranatushecamt boprapef ar fhmigestpri se

the step of i jtoring. apparatus to ni.taor _the ncen p op of
f um gant insgﬁg?gﬂﬁiga%%oﬁe% g%%%ﬁ.nFﬁgﬁé %ﬁrn O%%gakﬁﬁﬁ %%f%ﬁh%%%%rg us
can conpri senaohulegant shspporgaanedpgeiraetizon neter unit operatively

coupled to an outlet of_ the portal aggaratus . In a fifth aspect _the

present inventiontPr BvifdddEarsReerbF{er BreFerctiRER NPT | BRP6185 g3, t he

assenbl y 0pgEERNB1YN fod | BIkee@RhIUERL | GO SECR VEad, T 1oV Ohs8eaBIyvi a a
first inlet and to direct the retdrn of that flow of "gas via a first

outlet, andopmerabisecdmd xohirghr sondiguratdoai Vo arétewwef aa Hlasw i afoat he
first inlet__to ss_that flowvyvia a_second tlet t,0 a s _trea t
B wRichhat i TEts TRERCT POTE Back it The B8 cmbiy ™ ioF 2 th8kond

appar at us f98n1mh|ch t WS Y Vi

inlet, the gaswthed bejaiy reiarngd ¥iasthe dutilst outdrel, iMer i nskhlenti rst
and second inlets and first and second outlets are arranged in fluid
comuni cat i 6APEAIRTEEAGRe &R rEREBEES Pn BHY f 8Em3f I8fie 1SSty Liastne

first oapfiguigtiond heablowpasses iy op4he fesbninGicidt B fd ' $hs
outlet via a single flowrestriction device, and in
treatment apparatus from which the gas then flows back to
the assembly via a second inlet, the gas then being
returned wvia the first outlet, wherein the first and
second inlets and first and second outlets are arranged in
15 fluid communication in a single structure. |
In one form of the assembly, in the first
configuration the flow passes from the first inlet to the
first outlet wvia a single flow restriction device, and in
the second configuration the flow passes from the first
20 inlet to the first outlet via two flow restriction
devices, each flow restriction device being part of the
assembly.
In a sixth aspect, the present invention provides an
assembly arranged to operatively couple each of a gas
25 extraction, treatment and recirculation apparatus in
selective fluid communication, the assembly comprising:
in a first configuration, a first inlet arranged for
receiving a flow of gas from a gas source via gas
extraction apparatus; and
30 a first outlet arranged for recirculating the flow of
extracted gas from the first inlet to the gas source via

gas recirculation apparatus; and



t he second configuration the flow passes fromthe first inlet to the first
outlet via two flow restriction devices, each flow restriction device being
part of twe as@wadBy. In a sixth aspect, the present inpemaAwmemoashdes an
assenbly arranged to operatively couple each of a gas extraction, treatnent
and recircul ati on apparatus in selective fluid comunication, the assenbly
conprising: in a first configuration, a-Pirrst inlet arranged for receiving
a flow of gas frohitadg®&eavid ceonfiaggnst éxnr aet issraphavatlet amdaagkdr st
outl et arrapged ir atd the flow of extr ed-.gas fr.omthe first
inlet to thggga§$§%%¥§g Vi a gé?mgécfﬁkuﬁg?io%rg%pég%%ug?ggﬁﬂi%ngkgécgﬁb
confi gur at i bneaamertoagpauatat; anndnged for passing the flow of gas from
the first inlet to treat apparatus; .and a second inlet arranged for

nt

receiving the fl oW BP°ga 7 tﬁEr?PgaﬁnéﬁF appar4t s 5he foPvpREsPARS t he
flow of gasrigmt ke i Exdataidhiet apphehelB e 88t phBkehgand,d her speerd
outlet, the second inlet and the first outlet, and the frrst inlet and the
first outlegadrborebpe€irdbl guséparated by a second, third and first flow
restriction devic . in-in.th irst__configuration where there is
only gas extractigggg%ﬁﬂ¢§%ﬁrc%+5?%o§?ﬁ?%eE%E%o%%gaﬁﬁqﬂﬁaxpﬁﬁi%F’ the
restricti onsdeghdesnbethanhdmaihe oiesad antldihe dnd sthél ovwwrgesinleti and

devi ce al one, remmi ns ggeq[ and in the second configuration where there is
gas extract FBR, L eind aFeciTRRed el wnPyPeketesdc did angecRidd f

restrictd oncHey¥5CeaaPet sty AL riction device and wherein in the

first configuration where there is only gas extraction and

ow

recirculation, the second and third flow restriction
devices both remain closed and the first flow restriction
device alone remains open, and in the second configuration

15 where there is gas extraction, treatment and
recirculation, only the second and third flow restriction
devices both remain open.

In one form, the assembly is a valve assembly
comprising two T-junction sectioné of pipe joined by the

© 20 first flow restriction device at a stem portion of each T-
junction section, and wherein one side arm of each T-
junction section is joined to either the second or third
flow restriction devices.

In some embodiments, the flow restriction devices are

25 each butterfly valves.

In a seventh aspect the present invention provides a
method of fumigating a product in a fumigation chamber,
the method comprising the steps of:

operatively coupling fumigant introduction,

30 extraction and recirculation apparatus to the fumigation

chamber;



In one form the assenbly is a valve assenbly conprising two T-junction
sections of pipe joined by the first flowrestriction device at a stem
portion olVoeaen9ioos junction section, and wherein one sipde/Aanmombosach T -
junction section is joined to either the second or third flow restriction
devices. In sonme enbodi nents, the flow restriction devices are each

butterfly val ves., nth aspect A% present invention provides a
net hod o¥ funigagphgogﬁgﬁgiwtain Y Gfi gatt on®ch 3§q$e ﬁﬁ?ﬁpdé%e
conpri si ng fud gettdipm of chapbeat | vakyngoupthag fRimgpMe | NtidEdi@ton
extraction _and recircul ation apparatus to the fum gation chanber;

i nt roduci ngPR3EEMEE of a fumigant into the funigation charmber using the
fum gant 1ntr odugkioBcRRRSY Al ¥loy B kAR IMGadllOW, 00 T THHL0RN; dif om
the fum gation chanber via an outlet using t um gant extraction - _
appar at¥s Cchaaberculvdd n@saieutlew oistrgr athed Fumigant t @xtheduirbgat i on
chamber vi g %r% b%p using the recirculation apparatus / and at the

concl usi on 8% a ?unfgation interval : preventing further introduction of
fum gant into t hEefclim‘bgahitQﬁlgc rsaﬁtaelrfldcm Qv ﬂéﬁ?r@gﬁ@d‘t @ah]%igantab%%r RtHeON

appar at us ich is operatively coupled to the fum gant extraction

aBBar at us; \%hwgéitilﬁ&pac??m?’ﬁf i@ 8Bntitrm HEANBUNf R nresimcadEtdon
apparat us tpphherim galg on absorption apparatus ; and

10 at the conclusion of a fumigation interval:
preventing further introduction of fumigant into the
fumigation chamber;

providing a fumigation absorption apparatus which is
operatively coupled to the fumigant extraction apparatus;

15 directing a flow of fumigant £from the Ffumigant
extraction apparatus to the fumigation ‘absorption
apparatus; and

recirculating a flow of gas from the fumigant
absorption apparatus to the fumigation chamber using the

20 recirculation apparatus until a predetermined amount of
fumigant has been absorbed from the fumigation chamber.

In one form of the method, the fumigant is introduced
continuously into the fumigation chamber during the
fumigation interval. |

25 In some embodiments of the method of the seventh
aspect, at least one of the inlet and outlet can be
installed in the fumigation chamber using a method as
claimed in the third aspect.

Some embodiments of the method of the seventh aspect

30 utilise the assembly as defined in any one of the fifth or
sixth aspects.

In either the fourth or the seventh aspects, the

method can further comprise washing at least part of the



recirculating a flow of gas fromthe fum gant absorption apparatus to the
fum gation chanmber using the recirculation apparatus until a predeterm ned
anount ofwobunmiqmatishas been absorbed from the fum gati orCthanheroooisn one
formof the nmethod, the fum gant is introduced continuously into the

fum gation chanber during the fum gati oglsi nterval. In sone enbodi nents of

t he net hod .Seve ect, at | t one of the,inlet and outl et can
be install ggfslo%g?ﬁégfu% aailsaptécﬁlscha%l er%ﬁ Pﬁlgog‘eneta}{b‘g/% cFai"iEa | rifhte_ne_
third aspeebsocBbee enhodigmni.s of the wRihodeimphe, sevpat hagspRegk ik | i se
t he assenbl égas defined in any one of the fifth or sixth aspects . In

ei ther the®PBAFERYSr Gofe RevE ?hﬁe‘és}ﬂéié?s 2 tHEYRR s sahutier herchomsri se
washi ng at sbeasi P8hLo8h1HpHERRSOT PLI OP; &PRArG LS 40 Wp%ﬁt@d/ Q. enove

the absorbed fum gant. In one exanpl €, the absorption appa us ’ca_n e
washed i t AnEtsECEb TR uendn sadiuras retsbylrhtbisodphphat, e, ftomyitdlked one

or nore sa r.:Lastance b L de_and .sodi um net hyl thiosul phate, from
t he deconpg%?ﬂ“%g)sékg?r%t %%I mﬁr{:gglhdgropﬁdgn ei ght h aspect, the present

i nvention provi des anneibhdhOEsﬁ)ﬁ&'tgath@gp?eééﬁduihysﬁ%@bﬁdp&@lvétd@émggati on
chanber, the thod_conprising the steps of: - providing an inlet and
out | et por‘i“ef:E‘ﬂ‘%fihe‘ﬁ\E urhgaEe8H Heh afb SEOFURE gdoica§eChelpr luéumbgapion di ng

a flow of anhusbganthEonkiRolUBLARLEAInENANBL LA L 1Nl et port ;-
controlling a flow of a displacenent gas to

10 - providing an inlet and outlet port in the
fumigation chamber;

- fumigating the product by providing a flow of a
fumigant to the fumigation chamber via the inlet
port;

15 - controlling a flow of a displacement gas to
selected parts of the fumigation chamber to
displace the fumigant; and

- extracting the fumigant from the fumigation
chamber via the outlet port.

20 Some embodiments of the ﬁethod of the eighth aspect
can also have the step of controlling the flow of
displacement gas as defined in the fourth aspect.

In some embodiments of the method of the eighth
aspect, at least one of said ports is installed using a

25 method according to the method of the third aspect.

Brief Description of the Drawings
Notwithstanding any other forms which may fall within
its scope, preferred forms of the invention will now be
30 described, by way of example only, with reference to the
accompanying drawings in which:
Figure 1 shows a left, top, perspective view of a

portal apparatus in accordance with one embodiment of the



selected parts of the fum gation chanber to displace the fum gant; and
extracting the fumgant fromthe fum gation chanber via the outlet port.
Sone enbosiomeew®2m8 t he nmet hod of the ei ghth aspect canparsanzheweotshe step
of controlling the flow of displacenent gas as defined in the fourth
aspect. In sone enbodi nents of the nethod of the eighth aspect, at |east
one of said ports is installed using a rBthod according to the nethod of
the. third REpEEnt BLR¥ENDESEsi pthen péridke Bmv'rlrﬁgms'f\lo;shqmstfweisﬁ@eany
ot her formns i.C ) I Lihin_Lts ope referred.for.ns of _the
Cventi on witE noit e s etthbache) TR st PGty CRARR 1 ETer 87%e to
t he acconpanjiergwdic&awi Nngs in which: Figure 1 shows a |eft, top, perspective
vi ew of a portal 8';&115 aratus in accordance with one enbodi nent of thepresent

i nvention, the p FeagharLoys showPilogetMer RPTAPGEFi¥asVaaHi Pfokde

val ve angl pppethit tabgggafcgg dgertBarewht.h; Figure I'A shows a right, top,
perspective view of 'the portal apparatus of Figure 1 ; Figure 2 shows a

further perspect Figueew? ofshdws appafarsbeshoparsnefiguee tiewt ek apbar at us
fitted with rn I Iy . a_def or le material ._.Figure 3 shows a
furt her perggggﬁé%gsv?@v?@%trhgﬁl par a UrsT% om%ﬁ%%%r%lﬁg rWﬁEjﬁu&E t he

appar at us eegagetlailn layerwothaadklfeximbbeecanepyiafi.gure 4 shows a

per spective schepmatic view of a valve assenbly in accordance with one
enbodi ment of t h&lPH¥ent Porshows a further perspective view of the

10 apparatus shown in Figure 1 during use, the apparatus
engaged in use with a flexible canopy.

Figure 4 shows a perspective schematic view of a
valve assembly in accordance with one embodiment of the
invention.

15 Figure 5 shows a schematic flow diagram of an
apparatus for fumigating a product using a fumigant when
in a first configuration, and for absorbing the fumigant
when in a second configuration, the apparatus shown in the
first configuration only in accordance with one embodiment

20 of the present invention; .

Figure 6 shows a schematic flow diagram of an
apparatus for fumigating a product using a fumigant when
in a first configuration, and for absorbing the when
fumigant in a second configuration, the apparatus shown in

25 the second configuration only in accordance with one
embodiment of the present invention;

Figure 7 shows the apparatus of Figure 6 when used to
control a flow of a displacement gas to selected parts of
a fumigation chamber using a manifold and valve assembly.

30 Figure 8 shows a top, perspective view of the a
manifold and a valve assembly of Figure 7 in accordance
with one embodiment of the present invention, the manifold

and valve assembly also shown attached to a portal



Figure 5 shows a schematic flow diagram of an apparatus for fumgating a
product using a fum gant when in a first configuration, and for absorbing
the funm gaotosdmeosn a second configuration, the apparatus/ahownoozsot he
first configuration only in accordance with one enbodi nent of the present
invention; Figure 6 shows a schematic flow di agram of an apparatus for

fum gating a product using a funigant wh&r in a first confi guration, and

f or absor bi ﬁ@PPH@t%ﬁeﬁmﬂ% gaft it acserdaaceortitgur aneoremhddirempar afus
shown in th‘éhé%?@@eﬁ%”ﬁh@%h@&%ﬂ” only in accordance with one enbodi nent of

the present invention; Figure shows the apparatus of Figure 6 when used

to control a flow of a displacenent gas to selected parts of a fum gation

chanber using a nmani f ol nd val ve assenbly. Figure 8 shows a top,
per spective vi ew of theﬂ%&l%%n%/?’f)l il \féﬁ/et SERAFIOR Figure 7 in

accordarge with orefesbedynerd ehd harhwesest iavesmom g mariiol dgand
val ve assenbly also shown attached to a portal apparatus which is in .
accor dance WrPWRoAE EABYEENEntnst Risaing ddenthe n)%)@nm oh. anbdeshf-ghagedr yi ng

out the Inv Lon [ t dr.aw ; aryal _apparatus _is$ shown in
Figure 1 angﬂ%%egu]r?ge{'%ﬁ%hgﬂ? o?”r#o anlaéglr &%%ls aoglee pioﬁle fltt}lﬁé_efgyﬂxﬁ%h (IS
posi ti oned suréacender kthend osur fefic eHen diherdwuidief dheusdir 1pundivhgngriaund

T4 of & unkGar L7 GHERDCFLERAREN 100 4helChugRsieh® ShoRHEFST® CRBORE m of
a flexiiy e sanepy 4 est 46 Atkiigtional SambacedyuBRchhe S U oUBLHRE; fegund 12
The use of_ flexible canopy tents for fum gation of goods is useful
shown is in the form of a flexible canopy tent 16 which is
also placed on the surrounding ground 12. The use of
flexible canopy tents for fumigation of goods is useful
for enclosing goods of an unusual shape or size, for

15 example goods on pallets, and even whole shipping
containers with openable end doors. To form a gas-tight
fumigation chamber, the sides 14 of the flexible canopy
tent 16 are each normally engaged with the surrounding
ground 12 by the placement of weights in the form of so-

20 called *“sand snakes” 18 located along the lowermost
perimeter region 20 of the flexible canopy sides 14. The
sand snakes 18 are tubes filled with a relatively heavy
material such as beach sand, and which are elongate and
deformable.

25 The pipe fitting 10 has a planar portion 21 which is
curved upwardly (convexly) from the surrounding ground 12
into an arch shape and which has a surface face 22. In
use, this surface face 22 is sealingly contacted with the
flexible canopy side 14 by the placement of a number of

30 sand snakes 18 along the lowermost perimeter region 20 of
the flexible canopy side 14, which can be lapped over a

few times and the sand snakes 18 rested thereontop. The

sand snakes are able to be bent to mimic the shape of the



for encl osing goods of an unusual shape or size, for exanple goods on

pall ets, and even whol e shi pping containers with openable end doors. To
form a gawetnghm2doan gati on chanber, the sides 14 of theclarbiswosanopy
tent 16 are each normally engaged with the surroundi ng ground 12 by the

pl acement of weights in the formof socalled "sand snakes"” 18 | ocated al ong
the | owermost perineter region 20 of thel%lexible canopy sides 14. The sand

snakes 18 afBrVEBeBlPPPredSfitrt Tl @t i Ve yPARSY Y IrdtdS a0 suchrabPh&ach
sand, and whhgh ane elnoatepiuh dehor rabken: e Thanpihe didd i7g dQahasea

pl anar portion 21 which is curved upwardly (convexly) fromthe surrounding
ground 12 | pppeamoatcisusifase abdcehi2éh dfasthesmifmcelfibeena2 10 |gpmsee this
surface face_22._is,seal ingly .contacted wiih th | ex| bl e .canop i,de.14 by
t he pl aceneﬁ?goFlghﬁur%%rgco atsaﬁ(?sser?ak‘é'\éwc%}gnal %krll% tﬁ“\en%l %fonn%s%eeglé:ri r]fét er
regi on 2) otahhetf legtidiee waGAPYhel deiddd, fubtahgcaro bes| anpeddovet ahkew
tinmes and the sand _snakes 18 rested thereontop. The sand snakes are able to
be bent to FPRFEURHENEHhaBECBRAL hbturded pPIIRE por tiBER1 %99S hetpi p&e
fitting 10. shpy tRis Wayoplhgigeahsbehwgen the flexible canopy side 14 and

t he uppernost surface face 22 of the pipe fitting 10 can be gas-tight so

t hat gases wit hi ihehe thenitgzum ohgeent igbtlanimt uesdape Wen tortekpeof
fitting 10 Ls.placed. t he surroundi round, 12 and. under a_l ower .edge of
the 11 oxi bl Bt Enar catds =ha o 1Reint (ARt T HECPePm et e PEoael”
the cont@xt a@kahbemespethbicC P dds iHHd uttesent 1 Nnoft Shecepdsaaseakilng
arrangenent that provides the retention of the substantial quantity_of

funi gant Wi ﬂﬁﬁﬁtﬂgg fRffi daieR ChatibeRinpfhe fumigation chamber, ~ but

with an understanding that the sealing arrangement may

allow egress of some minimal amounts of fumigant gas, the

egress of small amounts of fumigant being typically below

15 the occupational health and/or environmental discharge

limits of the particular country in which the invention is
being practiced.

The pipe fitting 10 shown in the drawings is

generally of an arch-shaped profile when viewed from the

20 front, as shown in the direction of arrow 1-1. The curved

planar portion 21 and the uppermost surface face 22 extend

to opposite edge regions 24, 26 of the pipe fitting 10

where these edge regions 24, 26 are shaped to form a

smooth transition between the surface face 22 and the

25 surrounding ground 12. In the embodiment shown, the edge

regions 24, 26 of the curved planar portion 21 are tapered

so that the smooth transition region has the general

appearance of being contiguous with the surrounding ground

12. The tapering can be of a curved shape that is

30 asymptotic with the surrounding ground 12. Such a smooth

transition further facilitates the formation of a gas

tight seal between the flexible canopy side 14 and the



wi th an understanding that the sealing arrangenent may all ow egress of sone
m ni mal anounts of fum gant gas, the egress of snmall anpbunts of fum gant
bei ng typvoabdesoobmsow t he occupati onal health and/ or eneCTouTR0GI@H259

di scharge limts of the particular country in which the invention is being
practiced. The pipe fitting 10 shown in the drawings is generally of an
arch-shaped profile when viewed fromthel¥+ont, as shown in the direction
of arrow 1-pip¥he Tilrtdaed pl dfar wbeti orea2id andnekesuppés nosirsur Pdesetace

22 extend tghgggg%irt esedge regions 24, 26 of the pipe fitting 10 where
t hese edge regions 9201, "26 are shaped to forma snooth transition between

the surface face 2Reardrivee Plareindbdgt pseupd dZ. dHe thepenbodt imgt 19hown,
the edge regions 24, 26 of the curved planar portion 21 are tapered so that

the smooth £farf¥f t RodFEFiFdn hEINEheTgenerdltthpietrandé ofublel wtERbntPguous
with the SUEEQBQ?‘h%ﬁ&‘@dOﬂg orl Nol@P R0 £R808 afs g%fﬂéde@h_%%a% that

is asynptotic w thé surrounding ground 12. Such a snooth transition
further facpvetratée shefboendicdaen 2, agashewmhin seddubet deenTphoel] &xi bl e

canopy si dealllé_ra g th@g}iaé)e iéti 10 whendsan? sQakesol& ar eq,ﬂlaced
t her eacr oss *HCTh@RTP pl P FoKT i SR %1 PLRBYPI pROFF I nd 10 4% & a
general trabavefise Widreniti Lh theSUdti 60t at oresttailda/l ISHPELIEnOBE @hdor e

sand snakes 18 PLi | ed thereat over the_ surface face 22, as shown in Figure 3
Joi ned t oPaRELd&Setdtifd: fivnPeReraLtVedhpPafarsHct t FoEment | {thapadsier

el ement; 4 n Lhe Lopm %oﬁn&@&ti§?l ly ol &Ry edy,end t@?@e'a&?cg WH cly | %urvg
general ly shaped as a segnent hat is, an area bounde y a chord and the
arc of a cupubtended by the chord) and located at an outermost facing
(front) side of the pipe fitting. The end panel 28 has
two holes 30, 32 positioned therein, and into each hole
30, 32 is positioned a pipe 36, 34 respectively. When the
15 pipe fitting 10 is sealed between the lower perimeter
region 20 of the flexible canopy side 14 and the
surrounding ground 12, these pipes 34, 36 provide fluid
communication access into the fumigation tent through the
end panel 28. A first pipe 34 is used as a fumigant gas
20 inlet to allow a flow of a mixture of fumigant and other
gases into the fumigation tent and the second pipe 36 is
used as a fumigant gas outlet to allow the removal of a
flow of fumigant and other gases from the fumigation tent.
In the particular embodiment shown in the drawings,
25 the pipe fitting 10 actually has a barrier element which
includes a second vertically oriented panel (a back panel
38) which also is generally shaped as a segment, and is
alike in appearance with the end panel 28. The second
(back) panel 38 is spaced-apart from the first end (front)
30 panel 28 and is located in use facing the interior of the
fumigation tent. The back panel 38 also functions to
support the generally horizontal orientation of the pipes

34, 36 that are housed by the pipe fitting 10.



subt ended by the chord) and | ocated at an outernost facing (front) side of
the pipe fitting. The end panel 28 has two holes 30, 32 positioned therein,
and i nt o wachodmbk@s30, 32 is positioned a pipe 36, 34 respaatiosag2soWen
the pipe fitting 10 is seal ed between the | ower perineter region 20 of the
fl exi bl e canopy side 14 and the surroundi ng ground 12, these pipes 34, 36
provide fluid conpuni cati on access i ntol%he fumigatjon tent through the end

panel 28. A firsthfi pdPsa fiLthiney B ERREnPgEne I £OF® HPEGH 45 1 ow

of a m xtugerghehum gandnAnd elherngasas-ydd ophhekunpgatign tenf and the
second pipe 36 is used as a fumigant gas outlét to alTow the renoval of a
fl ow of fufiigsnt add anthesegasds BBormndie Phmsilgat Aod tidm . surnoy@ding

parti cul ar odi t: S i i , d:he .pi itt] 10 actual |y
has a barr grg%g%e%gtl?/%‘%ign%i%gegﬁgm%g%%nfl&gﬁglgg;qy oirzlgglﬁt g)g %gllnéel (a
back pagel <38 )pateld aBso 3s generalldy bbapedirasl atsegebbttand plata | ke
i n appearance wi th the end panel 28. The secon(g ébaclf% Banel 38 is

spaced- apaMifforkst REDE iR FURRAES HamePr9gPaRal Fs2PocdfedrCh e

facing the iRl 951 Hhat Nech¥Tegat PN gt he ThRIRRRIPIRE! gB8uARES A and
functions to support the generally horizontal orientation of the pipes 34,
36 that aréhususedchysihg pilpe fhimd ndit0inge pPpelntieriony BRtimesas a
hol | ow core ich.is.defined in _shape t he_curved. p ar _portio t he
first 28 aﬁ&\ggl&lzlg%ld 38 eorF eprang s‘%ﬁ e%?’su??%ur?g}dngkégggﬁd ﬁ%ﬁl glc?é’géed

bel ow 1the gFiepe foit aN®pakdl Bathgef whiehenskppanels 28te381Tan talede feon oi ned
to a bottomplate which is_arranged to support the_end, panels 28, 38 and

the curvedt aREPVEELt | 8habildkYt hEOEur FBENdPHEE gr bt ¥Andt ¢ huld? erfdtsi ng
t he pipe fup&ii@%tlgdgltt%nw entirely) ,

As shown in Figure 2, in one arrangement for use, a
layer of a deformable material in the form of a
15 compressible foam 40 is attached (for example by gluing)
on the lowermost edges of the end panels 28, 38 to assist
with the provision of a gas-tight seal between'the pipe
fitting 10 and the surrounding ground 12. The weight of
the pipe fitting 10 compresses the foam layer 40, which
20 can thus accommodate much of any unevenness in the surface
of the surrounding ground 12, which may otherwise provide
an escape point for fumigaﬁt underneath the pipe fitting
10 in wuse, for example 1f the pipe £fitting 10 1is
positioned in use on pebbled or rocky ground rather than a
25 smooth concrete or asphalt pad.

A further layer of a deformable material in the form
of compressible foam 42 is attached (again, for example,
by gluing) onto the uppermost surface face 22 of the pipe
fitting 10 to assist with the provision of a gas-tight

30 seal between the between the pipe fitting 10 and the
flexible canopy side 14. The weight of the sand snakes 18
can compress this foam 42, which can thus seat the sand

snakes 18 more sgecurely and further enhance the stability



al t hough in other enbodi nents, the end panels can have feet or a basal

W ngs which projects laterally therefromto provide stability for the pipe
fitting IWOi2noeideeoosapri ght position. A s shown in Fi gureP2T/AU20060006259
arrangenment for use, a |layer of a deformable material in the formof a
conpressi ble foam 40 is attached (for exanple by gluing) on the | owernost
edges of the end panels 28, 38 to assis#’with the provision of a gas-tight

seal betwe®f tHee pppe-tighinge® and IthetBifr dnfdiaRgSyr otRe 28~ thgdtwei ght
of the pipe _fLhttinhg o] t amslayery I £ReC ﬁé}:lﬁ%t
accommodat %er?&chi%fb%gr?\?&u e\(/)g%?%?s LF&E {:ﬁe gur aceezl‘%?eetﬁﬂe sﬁr r%%undi ngS ground
12 , whi chfmmy athesii skeprowvpdesanbdecdoanmpcihtafdr thanifdartiblederiteat h
the pipe fitting 10 in use, for exanple if the pipe fitting 10 is
positioned~i*n use on pebbled or rocky ground rather than a snooth concrete

or asphalt p a din Ardrfhder ehdyeimehra, defies nBbheingt eimtada bhe tier m of
conpressi ble foam 42 is attached (again, for exanple, by gluing) onto_ the

upper most  P@rtade fRRATRLG? t Ralpi g fi ofi ng 100t F st #haRret hend
provision of, & ;925 4I:gh t%eaéh@reé:y@?,” ﬁgfogﬁ%ﬁgf&t § Bi Reslt id19 <k and

t he fl exi bl'e canopy side 14 he wel ght sand snakes 18 can conpress
t his foam 42d wpatkeleanbeing seah-tlHensandlsnakessi@@vre skturfpintlaw

furth h the stabilityof th -tiLght |..ln this_. t th
gas- (1 ght SERPHIETg BBy T BRI Phi it OB The DRREP RS, Tke 43

of the;gomrRssi Bke Joam 421 @nd Lheddien big drigd4. ahd fehéhedealing
enbodi ments, the sealing surface of the forEaI appar atus can be ofd‘a
di fferent sha@cedmay comprise two flat-plane surfaces extending
away from an apex so that the portal apparatus has the
general appearance of a triangular prism.
In still further embodiments, the sealing surface can
15 be a layer affixed onto an outer portion of the portal
apparatus, which is curved or planar etc, as described.
In such an embodiment, the sealing surface layer and the
outer portion which supports such a layer can be made of
different materials, for example if it is desired that the
20 sealing surface be made of an adhesive material, or a
Velcro™ strip sufficient to contact and secure the
flexible canopy at the outer portion of the portal
apparatus. In instances where sand snakes are not used to
retain the flexible canopy at the portal apparatus, such
25 fastening techniques are suitable alternatives, and can be
arranged to extend right up to the edge regions (for
example, in the pipe fitting 10 of the drawings, extending
out to regions 24, 26).
In still further embodiments, the entire sealing
30 surface of the portal apparatus can be made of a flexible,
resilient material which can deform sufficiently to
securely seat and support the sand snakes or any other

types of weights which may be used instead. For example,
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non-i denti c

surface may
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af fi xed ont
pl anar etc,
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on to the arch, for exanple, as a result of the end panels being
al in shape. In further enbodinents, the end walls of the portal
appar at usworyoswenwsbe generally triangular in shape, ane&Crha28@ai00259
conprise two flat -plane surfaces extending away from an apex

portal apparatus has the general appearance of a triangul ar
till further enbodi nents, thel%ealing surface can be a |ayer
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suf f.i ¢ci ent o securely seat and support the sand snakes or
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Edrhedmatenotha oukker pERtebhabr MBRIShg BuseHReAr rangenents,
el s can be made of mnog, plastic or netal and joined to such

ing sutffacdilily further embodiments.ittherenneedgemilyhabet he
single gas pipe (of a type similar to pipes 34 or 36)

provided through the end panel (for example the end panel

28 of the pipe fitting 10), in the circumstance where at

least two such portal apparatus are used in conjunction
with one another, and located under the flexible canopy
side(s) of a fumigation tent 16. In such an arrangement,

one portal apparatus can be used to allow a flow of

fumigant into the fumigation tent via its single gas

(entry) pipe, and the other, discrete portal apparatus can
be used to allow a flow of fumigant from the fumigation
tent 16 wvia its single gas (exit) pipe. In such an
arrangement, the two discrete portal apparatus can be

spaced apart and, for example, located on opposite sides

of the fumigation tent.

The pipe fitting 10 shown in the drawings can have
further inlet and outlet pipes in addition to the first 34
and second 36 pipes. In the embodiment shown, a third
pipe 44 can be positioned through the pipe fitting 10 to
allow the passage of a concentrated flow of fumigant from
a fumigant source directly into the fumigation tent 16.
In such an arrangement, the fumigant can be delivered from

a fumigant source, such as a gas or liquid cylinder or a

any
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entire sealing surface and end panel wall(s) can be made of a sem-rigid
and yet resilient rubber material, perhaps even as an entirely integral 1y-
formed arwocb@/o9%wsany of these enbodi ments the end panelCs/aaamecneoasel ded,
gl ued or otherwi se attached, or even integrally formed with the outer
portion or sealing surface. In still further enbodi nents, there need only
be a single gas pipe (of a type simlar-19e pipes 34 or 36) provided through
t he end parme:lbj(lfeordekjivrqarg tdhestend Paoel ﬁ&u;fnc{ekleapirqm:dl'rtVEhQ?Cle) onijn

t he circunstan re.at t t h t t
conj uncti or¥’ -cfrh ?dn uﬁ‘ﬁ@?ﬁlgreag%qﬁcmgogggﬁﬁ Sﬁtfgrm?‘%g (?EE?DB%;G(]:O;L gg“iz ﬂsq,riLde(s)

of a funm gajdidranitel 6hekbl i HYChE 861 B f B6geibitiread)e POrAlaepaiwdlys, can
be used to aIIow a flow of fumgant into the fumgation tent via its si ngle

gas (ent ry)tr;ﬁ pﬁuma&?i@lnf—hé:aé{ hee, 1@1@&%%0‘{%% P RS B he R t
al I ow acflqw Jﬂ%%g@# fr%ﬂbhh% WY 9atd o8 t £0he 18, Vi 5ib3eSiRgl € fas

(exit) p| pe- ? afrangement the two discrete portal appar at us can
be spaced aparhHemnihstamcexenel Eumigeat edndatopposi tersiestigftadevith

fum gation tent. Th ipe fit 'Ln 105 n the dra havef rther
inlet and GHYeaPYs n“34R Hl ?ﬁggﬁfllggt t24 S if#]seg?&r‘}_g{%%e pip ekg In
the embodi r@%em%o@ré@érgfpfﬁméén@agabe ROSH! ia@nathd hi=pigind heopé pe
fitting 10 to allow the passage of a concentrated flow of fum gant froma

funi gant sofiFtelelng reeawty attBehmet§uni gation tent 16. In such an
g I e R e e
vehi cl e on fNidere: f uni gart isdletcegaessebwi S(impurtedfipsssipbilbg i4)h is
in direct association with a heating source which is used
to heat and convert the fumigant (such as heavier than air
gas molecules of methyl bromide, for example) into a
15 gaseous form, or to maintain the fumigant in a gaseous
form in a cold operating environment. The heating source
is typically a heater 48 which, when in use, is located
inside the fumigation tent 16 and connected to a
distribution pipe 68. As many heaters are not gas-tight
20 during operation, this arrangement has the advantage that,
if any leakage of fumigant occurs from the heater 48, it
will only escape into the fumigation tent 16, rather than
into the environment outside of the fumigation tent 16.
In other embodiments, if a gas-tight heater is available,
25 it may be placed in-line in the fumigant inlet gas flow
outside of the fumigation tent.

The pipe fitting 10 can have a further outlet pipes
in addition to the second pipe 36. In the embodiment
shown in the drawings, a fourth pipe 50 can be positioned

30 through the pipe £fitting 10 to allow the passage of a
sample of the mixture of fumigant and other gases from the
fumigation tent 16 using a monitoring apparatus to monitor

the concentration of fumigant in the fumigation tent. In



appropriate heating facilities thereat) . Alternatively, the fum gant can
be introduced via an access point into the first pipe, such as an access
line or TWpunatioeoes | n either instance the fum gant i nl @eCTpRe0c0@mRShe
fitted wth suitable hose couplings or fittings to enable Iinkage with
external sources of fum gant gas, such as the tap and hose fitting shown at
item 46. In the enbodi nent shown in the-¥-awi ngs, the flow of fumgant in
the inlet gaschl ew (instelmed, rghe pnpeiBdying eppdirastls @sFoctAPOhISH &h a

heat | which | d to h d he funi h
neavi or tnapodiotgbe HEmEEEee BT mAThIC e B8t For CrkpPer FEaCaY

exanp
gaseous forsvupledio tanitiai fitbendgnmeganiodatedl gaseets friuBiide aetdl df

operating environnment. The heating:sourpe is typically a_ heater 48 which,
when in usetBestPyEhbeBiPRsiPe AtheRURIRE ibh-t R 18- anBlEGHRBELEELY0 a

di stribuyliopnpi R L&nAS BRNVLACARIS BhE NAlnUAscidIhtediyri 19 QRET abeon,
this arrangenent has the advantage€ that, if any | eakage of fum gant occurs
fromthe heatwpldg, via ail bcorlsp esdate imtthe heedomd gaipen3 6 ensudB, asat her

than into the e virongent %gtsidg.of thg;f%gugatign tent.16. In otheg
embodi nent s& PFO8 BR&%t Phhtt HER s avAiThit 6327 ¢ SHEY HRI pPYEEEE™ HoF ne
in the funm gaaw igh£ll gamdun@®W OVESI lee Olgalh@udincgatieanst esit B phpe
fitting 10 can have a further outl et pipes in addition to the second pipe
36. In the EWBbERFEAR $56WN 15 #AE GLAWVAFs, @ ar$RUHEE PRp&iBD Sam béow

Fosl SREC hEE eyl @Dt 0 L4000 bt ss e S ol

moni tori ng appatning tio nomt fpmigation tent 16. This monitoring is

carried out both to ensure that specific concentrations of

fumigant gas have been reached and also to establish when

the pipe fitting 10 may be safely disengaged from the

15 fumigation tent 16 for the purposes of removing the

fumigated product (s) without occupational health risk
exposure to operators or other persons located nearby.

The operation of the pipe fitting 10 in conjunction

with the fumigation tent 16 will now be described in more

20 detail with reference to Figures 5, 6 and 7. The pipe

fitting 10 is placed on the surrounding ground 12 upon

which the fumigation tent 16 is also positioned, and the

tent 16 1is 1located around the or each item to be

fumigated. Non-limiting examples of such items to be

25 fumigated include a row of pallets carrying a bulk cargo

(shown generally as item 70 in Figures 5 and 6) or a

shipping container loaded with produce and with the doors

open (shown generally as item 100 in Figure 7) etc. The

pipe fitting 10 is then contacted with and sealed to the

30 flexible canopy side 14 of the fumigation tent 16 by the

use of sufficient sand snakes 18 to retain the lowermost

perimeter region 20 of the flexible canopy side 14 at the

uppermost surface face 22 of the pipe £fitting 10. The



t he concentration of fumgant in the fumgation tent. Insuch an instance,
the nonitoring apparatus can conprise a fum gant sanpling and detection
met er uniwoaepevm@riogel y coupled to the fittings 52 | ocat edTauU20deenoasvsi de
end of the fourth pipe 50 of the pipe fitting 10. Alternatively, the
contents of the gas the fum gation tent 16 can be sanpled via an access
point in the second pipe 36, such as a s?lde port or T-junction. Such a gas
sanpl i ng syseeapramidicaw$mabl deoubasped pWergasseousbesvnodntisinmes, ol ft he

fumgation tent 16 _and deliver _a readi the g | o i it as
to the conc%ﬁ??gf’?ﬁﬁ'of ?iﬁ?n' é:eaa‘rﬂOPQ}’asS:rL %alol% nﬁgpnaél geoftéltran'mg}ta?|"’\“olr{?%%en%J 16.
Thi s nonit ogang bBRaRakl paditibned hdresensdbe Hdpdrapesdde creghonat pat i ons
of fum gant?{gas have been reached and al so to establjsh when the i;g
fitting 10 ARy3bet8gf O JBFGAgEd Ff Fha RIBSING Hat 3% %%n?olﬁhﬁgr gﬁe

pur poses; of -LERBY BYgEhG 4f U galeRd UG «Sdn WhEOBL-P66HARME0B2buARAl th
ri sk exposure to operators or other persons |ocated nearby. Thé Operation

of the pipelRitini aggaé-tagbbnpanttion with the fumigation tent 16 will now
be described in re detail w.th reference to Figures 5 6 and 7 The
pipe fitting 10 |8 GPIREA SN e SH Tt MPHroata 12 688 Whrnof gt
fum gation tanetledriAwltsosppsahbonedfunidahbe ex@itactdors dpsatecuar aund
the or each itemto be fum gated. Non- |imting exarzﬁl es of such itens to
be funi gat eBbendoEde f v SRt bak | e08dAEr pANFA A% &Qrgh eshorrtion

generally agahl ap. 70,40 Ehdir ehdaAnd ) S5ugladi pRtRg want siee bogded

wi th produce and with the doo open (es own denerally as 1tem 100 in"Figure
7 ) etc. Tha4pepd Puttlietg pipe S& hersmaritiactled. wi The asdtseatadnt anhéé
flexible Ca(r:lggy bsei doef 1§n§9f s{lggaIJEQ %%e?n J‘:Ioernt i%gthcéh%ontra-rotating
or centrifugal. The extraction fan 56 is then linked by a
further conduit 58 to a valve assembly shown generally as
15 ditem 60, which is arranged to couple the gas extraction
apparatus 54/56 and the inlet conduit 52 with fumigant
treatment and recirculation circuits. The valve assembly
60 functions as a control apparatus to control at least
one of the flow of fumigant introduced into, or extracted
20 from, the pipe fitting 10. The conduits 52, 54, 58 can be
of any type which can convey gases, such as metal or
plastic pipes of a fixed shape, or £flexible plastic or
rubber hoses. Such an arrangement ensures that at all
times the availability of fumigation gases is able to be
25 manually controlled which ensures that Thighly safe
operating procedures can be maintained.
In a first operating configuration, as shown in
Figure 5, a first inlet 62 of the valve assembly 60 is
coupled to the further conduit 58 and a first outlet 64 of
30 the wvalve assembly 60 is coupled to the inlet conduit 52.
When a first wvalve 66, which separates the first inlet 62
and outlet 64 of the valve assembly 60, is open and the

extraction fan 56 is activated, a flow of gas including



use of sufficient sand snakes 18 to retain the | owernost perineter region
20 of the flexible canopy side 14 at the uppernost surface face 22 of the
pi pe fittwogodddo20bRecanopy side 14 may be | apped over aprommiRnoeaborspmes, if
necessary. The canopy side 14 can al so be retai ned by sand snakes
positioned across the tapered edge regions 24, 26 at the outer nmargins of
the pipe fitting 10 so that the canopy <2de 14 is al so engaged with the
surroundi ngfwgniggartk 12can abgas-navgit sEadm Athen damtigatticodudtdron 16

apparatus in the formof an jnlet nduit 52, and fum gant extraction
appar at us i#???ﬁ??%ﬁéﬂ¥ﬁvéﬁ gﬂ?|BPEESHdBFPe536C06%ﬁ€&&i6ggﬁi qir%.t?%% fan
56, are thexopesaidvel yagoupleed aMd h iheoi ntBe pivieev4 anshamilet eope 36
respectively. The extraction fan 56 can be of any suitable type, for

i nstance corterewRemt ithe of lesht PEf ugar. AR Be 1 secioRATEG Fe tHen
chnked By ety ShelofoPdHE! 188 10 Gl ¥4 80 SEBRLN S ENBUN RN | yn@Se ] L em

60, which is artanged to couple e gas extraction apparatus 54/ 56 and the
inlet condwip&d2ZBa tdspertaalytreat nent and recirculation circuits. The
val ve assenbly 60 _functions as a contro us to.control at Ieasg one

|
of the f1ow ol fulfbRntiFit: GREEBHPR GOPon SRFEFAC e P Btn Lt Ho Bihe

fitting 10.jdheonddids aZraddemedtrCarobe Mimativpe omhi eheCapreaivey
gases, such as netal or plastic pipes of a fixed shape, or flexible plastic

or rubber HeReosSichnafher famaRiicreisiesl € hat PatSATCe | pesfuRegant
ooy S e U SRASBARES IS S04 0 ey chO ok e
operati ng cafbrgueationedashshdwpipr EBuguriE Ppreserft,r sir iviataB2aoteshe
valve assquéXngoikgo the first (inlet) pipe 34. The fumigation tent
16 thus becomes filled with a predetermined amount of
fumigant which is continually extracted and recirculated.
15 Additional “make up” fresh fumigant can be added on a
continuous or discrete basis. The recirculating flow of
fumigant is also able to be heated on a continuous oxr
intermittent basis by the heater 48 which is positioned in
line with the inlet pipe 34 on a distribution pipe 68
20 located inside the fumigation tent 16.

As shown in the drawings, the distribution pipe 68
located in the fumigation tent 16 is arranged to disperse
the fumigant in the fumigation tent 16 by being located
generally around the product 70. In further embodiments,

25 depending on the product (s) being fumigated, a
distribution pipe system can be provided to circulate
fumigant and gases, and this pipe system can be of any
suitable configuration and arrangement to sufficiently
disperse fumigant around the product(s) and to reduce the

30 incidence of the heavier than air fumigant gases from only
locating in the lower portion of the fumigation tent. 1In

still further embodiments, various types of recirculation

fans can be positioned inside the fumigation tent 16 as an



coupled to the further conduit 58 and a first outlet 64 of the valve
assenbly 60 is coupled to the inlet conduit 52. When a first val ve 66,

whi ch sepaioab@woedee first inlet 62 and outlet 64 of thePralaRI@I®EH| y 60,
is open and the extraction fan 56 is activated, a flow of gas

i ncl udi ngf um gant can be noved fromthe fum gation tent 16 respectively via
the outlet pipe 36, outlet conduit 54 and3extraction fan 56 and into the
val ve assenfSiif 680 Wesiagpdmtiien f pbwtdfe ghsmiganbe areti gesl attewbstphdhe

fum gation tent; 516 vyied g ;4 et conduit 52 and the inlet pipe 34
respectively. This first operating configuration shown in Figure 5 is the

fl ow arrangement Aor fhei gadhohusiohheopr adugirenidasas idy t FRudiyEgald on
be intrqoduced into this flow arrangenent

tent 16. A sgll,rérgce f fti}m' ga‘_gé cag _

via the aforh tPoned i T ERi BE FFLTPACtAngsdhie Blowi af afundgens psemt
into thesfipst €bniewrapi 3he The bgat L 81 At 1 u C i]led
with a predeterm ned armu?? of.efun‘i %t whi ch ?gﬁg%ﬁt ?%%%I %&@g@tfgg and
recircul at e@PEE@EEVEdNal CotEdelng” &neshblseripgdon caaphersdded e athe

cont i nuous I et e I.S.. e recir.cul ating ow_of ,fum gant is al so
able to be %é{g%gggﬁhaa g)%tli%r?ﬁl-c%'t}}s o]%‘itnlfjesf W?‘¥En{:£ﬁa§P§‘189‘tP%E kERCer 648
whi ch i s posini ohed safélye angtiddie dfl etmpyRaL34988 el St I iyt ho%&n@'hpe
68 | ocated inside the fum gation tent 16. A s shown in the draw ngs, the
di stri but i ol SFEFESES Wo ORTR G % -he FURTRRFTIFE t chie 18bperRELQRgRd the

di sper seo t heufighaanbrieReihte fiwd aaldqn tants anli’@%;%ghé%at %ﬁégﬁner al ly

around the product 70. In further enbodi nents, depen oni t hé prodaét (s)
bei ng fum g&fEdroamgnsadlyutingaspirpbleyst em can be provided to circul ate

A second operating configuration of the valve
assembly is shown in Figure 6 (where in order to avoid
repetition, and for ease of reference, similar components

15 and features of this alternative embodiment of the
invention have been designated with the same item numbers
as shown in Figure 5). A second outlet 72 of the assembly
60 is connected via a third conduit 74 to a gas absorption
apparatus in the form of two sealed filter beds 76, 178

20 that are connected in series by a fourth conduit 80. In
one embodiment, the two filter beds contain activated
carbon to which the extracted fumigant (in one example
being methyl bromide) attaches, and the filter beds 76, 78
are designed to have the capacity to absorb substantially

25 all of the fumigant gas extracted from the fumigation
chamber. The filter beds can be present in a removable
cartridge form and the use of a plurality of in-line
absorption <cartridges is within the scope of the
invention.

30 The second filter bed 78 is connected via a fifth
conduit 82 to a second inlet 84 of the valve assembly 60.
A second 86 and a third 88 wvalve are respectively

positioned at the second outlet 72 and the second inlet 84



fum gant and gases, and this pipe systemcan be of any suitable
configuration and arrangenent to sufficiently disperse fum gant around the
product (WP 00uhoe@sr educe the incidence of the heavier wrhamweoe/obeashgant
gases fromonly locating in the |lower portion of the fum gation tent. In
still further enbodi ments, various types of recirculation fans can be
positioned inside the fum gation tent 1624as anaid to recircul ation of the
funmi gant andf gsbeatirdsigheresemislyie6Phe tldnt ig6noaedt Fdhadondiess onadred

pre-determ ped f gat] .interyal, -the of r agt:i th .
f um gant ca%gbe ;gcﬁ I O\t/I\jé? llf?thgxg %8 ofdlg%%g?bi ntg%gt hqufLLullJr%ngangp%{igmﬂél

oper ati vel ycenpbungt Aonabglosps i ofunaippaitat s 0 relod rextlaadiaron capgar asus:.
In this way, the fum gation tent 16 can be safely enptied of fum gant gas
prior to bePrgUattBdsed by operators. Furthernore, the absorption of the

fum gants prevent sphig; £8CaPEnENEGuEBE 8 MBSPhRER. ruhighntsS (eBYI eqampntal |y
undesirable. A second operating configuration of the valve assenbly is

shown in Fighae the( wiieiedi pipeded4 )t olaveitepngset frewn flowd nborintzethe

reference, simlar.,.cqQnpo ts d featur f i r i |.ment
of the inveRt¥on 151—‘3-‘& egjﬁ&des?ﬂ;nna%%% \l%’met% %nt%heéés]%%%@%rﬁimgﬁhﬁi\gg}lgggggéhom
in Figure 5Swhen Ahsecomgtowhliete 65 @ff tdtee asskerd| ys&OmbBy conngst etloged a
third conduit 74 to a gas _absorption apparatus iﬂ\}t he form of two seal ed

filter be_dsa17@, the t ﬁﬁ?ogﬁe fonrect bt s&f e¥abyea A t hfcditfii PP8B. I n
one enbogi nepL.+iBA, tWRd I{HEr cRedaEPBhaIMACEE Vaked GarRARd,0 Mhighyt he

extracted fumgant (in one exanple being nethyl brom de) attaches, and the
filter bedsof6ga®s iamcdudésiogferhigartavian e capeed t jrow bbsofbmigation
substantiangnt 16 respectively wvia the outlet pipe 36, outlet
conduit 54 and extraction fan 56 and into the wvalve
assembly 60, whereupon the flow of fumigant gas can be
15 treated by flowing respectively via the second valve 86,
the third conduit 74, the first filter bed 76, the fourth
conduit 80, the second filter bed 78, the fifth conduit 82
and the third valve 88 to return to the assembly 60. At
this point, the gas flow, which is now depleted of
20 fumigant, is recirculated back to the fumigation tent 16
via the inlet conduit 52 and the 1inlet pipe 34
respectively.
This second operating configuration is the flow
arrangement for fumigant gas absorption treatment, and the
25 operating flow is maintained until samples of the mixture
of fumigant and other gases from the fumigation tent 16,
when taken using a monitoring apparatus, indicate that the
fumigant gas concentration has fallen to a pre-determined
safe level so that the interior of the fumigation tent 16
30 can be accessed by workers, and the pipe fitting 10
removed.
A further operating configuration of the apparatus is

shown in Figure 7 (where in order to avoid repetition, and



all of the fum gant gas extracted fromthe fum gation chanber. The filter

beds can be present in a renovable cartridge formand the use of a

pl ur al i t ywof2o0eam9kiosne absorption cartridges is within thecsaapesmborshe

i nvention. The second filter bed 78 is connected via a fifth conduit 82 to
a second inlet 84 of the valve assenbly_60. A second 86 and a third 88

val ve are €3 ective&/ @0§i ttiegged %tin;[iqé 'seccgjnd out | et 75 gnd t he second

i nl et 84of ~tie SIS e ass%r’r%f:y B’ P ot ST R WA e hedBv F\?je:grgg,

remai n cl osed sdusiBgrhheifer sémopeiméhtg ONtheur ahirent WBAr endwdr ¢ain gas
recirculation only is occurring . Initially the source of any new fum gant

(for exanpPesiaatse thitr bhpe S2MP i X0 oBBBREFRORT | DPWY LRt §HRHESI pe

fitting 10yln t S 1 £NG- 160N fe gl t fd e 66
of the val \% ‘asse If/&%%di %Q%Ith%sed and the é':%ﬁtct()l(rzlJcﬂlliI 8‘é’e§gd ?ﬁi rééf%g%gilsyles

are in % hetbpere pssippbng awhtdicend r dehbwn feend6ally aetsi vated, 10| ow of

gas i ncl udi unmi gant _can .be ed.from.t fum gation tent. 16
respecti vel"‘@ﬁ}‘q\?ﬁqa ?’ﬁ% 6t etlﬁﬁ%‘eﬁ/:%}géuﬁr& Y&6Tdui %ag% a?fg g(l?r adcquc;he fan
56 and i nt endh@oslsva cassaiie @ spsherienp @oridie fdew 1afo fard gagdn gas can

be treated by flow ng respectively via the second valve 86, the_third
conduit 74, the fitr st tRipt ercof Ferat iR £ outti® coRrBEFRLEOD t hef seddRd

filter bed . jft it an A val-ve to nt4o the
assenbl y 6671%&9’3[&%&;& po ﬁ%getg e g%%rf I ggvl\%nﬁ%m c &Ps %gw dgig?et e%ﬁg%ﬂﬂué
fum gaht, icontedimend atledwihadk ttthd heehtmilgat isnncerdififenent t he itfladt

condui t 52a"_iLr]r(jea{[cﬂre | elseériqci)éjf 3f401[esgl'el(e:tig1e3|e¥'ating configuration of

Figure 5. Also, the operation of the process for

extraction/absorption of the fumigant from the tent 16 is

no different to that already described for the operating

15 configuration of Figure 6. However the manner by which
gases are returned to the tent 16 does differ.

Referring to Figure 7, a return gas flow which has
been stripped (or depleted) of fumigant by being passed
through the filter beds 76 and 78, 1is shown being

20 recirculated back to the tent 16 via the inlet pipe 34 of
the arch-shaped pipe £fitting 10. In other embodiments,
the stripped gas can flow back into the fumigation tent 16
via a return hose extending from the assembly 60 and under
another side region of the flexible canopy tent 16, for

25 example.

The return flow of the gas which has been stripped of
fumigant can advantageously be controlled to selected
parts of the fumigation chamber. Referring to Figure 7,
the return flow of gas passes via the inlet pipe 34 into a

30 manifold in the form of a manifold pipe 102 having three
outlet pipes 104, 106 and 108. Each of the outlet pipes
104, 106 and 108 is fitted with a respective ball wvalve

120, 118, 116 to enable selective manual control of the



This second operating configuration is the flow arrangenent for fum gant
gas absorption treatnent, and the operating flow is naintained until

sanpl es olotzb@/avoo8ur e of fum gant and ot her gases frompComath2mw0getspon t ent
16, when taken using a nonitoring apparatus, indicate that the fum gant gas
concentration has fallen to a pre- determ ned safe | evel so that the
interior of the fumgation tent 16 can t#-accessed by workers, and the pipe
fitting 10 feowvedf . gAsf uwrhdmeetlmpeught i ng Eonfiuxirler oembodimengSpasuchs is

shown in Figure 7. (where in order to avoid _re ifi o] :
reference, SYHTRt %%ngﬁeﬁtu LR efieé’ts&?lgs aofcpﬁtji}sé;ﬂ%%%%%i %/leggéng%ﬁllérzrent
of the invepslwss have. been designated with the sanme item nunbers as shown

in Figure 6 ) . In this exanple the fumgation_tent 16 surrounds thyee
shi ppi ng cont ai neF8 PERowPYget@rar Pyl 0 | £Bf FIOY V@ ch oS é’f}HFIPo d&d

W th praduc eellf_-acgti){p%@@ dopibl e foors 01 R 1 L@  gspest | ¥ the
containers 100 are opeh. In this configuration, the operation of the
fum gati on pumtgssidnr temtgatlidon ofnt hepehbppirng ceent aerempkignn thet he

tent 16 is no different to that .already described for e eratin
confi gurati ﬁsgiaﬁelaﬁ?{é §Of. g‘&,gaflﬁe %]fnoer? atron “of t%léégr c?%gass ﬁgrg?ghat

extraction/ mgbsoapirifarudtfl ddeaddgganbothomuttiagt efimidht omoantd f bacent to
t hat al ready described for the operating configuration of Figure_ 6 .

However t hethainfemigiptifeme il efersesaar 51 éngieted ¢ BYt & SR&RITE6 *odS7EFFf er .
e LPrrEale iRGen, oo | L e o heBete (e,
shown bei ngtheeér cultidtetd migeks t D04 he 10ént 1B vi she hélioml eif pr p§leghihg
gas can be directed into the interior of a respective
shipping container 100 so as to more effectively displace
some fumigant which may remain unrecirculated therein. 1In
15 other arrangements, different devices, such as nozzles,
spargers or perforated pipes can be used to control the
flow of gas to any selected part of the interior of the
fumigation tent 16 to accomplish a desired outcome. The
control of gas flow in such arrangements can be achieved
20 using any type of manual or automated apparatus.

In still further embodiments, the manifold pipe 102
shown can be replaced by another a manifold of any
particular shape and configuration, for example with any
number and shape of outlet pipes. The flow of gas out of

25 each of the outlet pipes need not be individually
selectively controllable.

In still further embodiments, it should also be
understood that the source of displacement gas can also
comprise at least some ambient air intake to assist with

30 flushing the fumigation tent.

The valve assembly 60 that has been shown in the

Figures and described has first 62 and second 84 inlets

and first 64 and second 72 outlets that are arranged in



the arch-shaped pipe fitting 10. In other enbodiments, the stripped gas can
flow back into the fum gation tent 16 via a return hose extending fromthe
assenbl y WO 2a0sboemvder anot her side region of the flexi blpeTeanomwyoozsnat 16,
for exanple. The return flow o f the gas which has been stripped of

fum gant can advantageously be controlled to selected parts o f the

fum gation %Hanber. Referring to Figure-%/; the return flow of gas passes
via the inl & Uchecmintepiomninolal FAnghe forriafure manifol dopi f@rt02

havi ng thre t 'Hﬁeesc:lc%p . anel 1 ck he outl et pipes 0 4
, 1069and lgél(éysétﬁutdt%ed W th a{:lgsceé%pectlvgﬁﬁ%:;? Qgﬁ{;gigﬁo?eﬂg?n%lgﬁt ij
enabl e sel e®iipge jrined bynttle Girsheftadwef 6gasatt her@damol I ‘ug@rtai@?f u{ft her
enbodi ment s h |. may_be_automated using a controller and electronic
val ves etc. e%%%usig—%%&clooﬁ% r 8FFFAG™ hE€™A oRv- Ut & GaLnnPRAR NS Ihdet ion

stri ppeds of skeniigant betihg sgbeeked part shal theohdn gald orplient 16120
operator can acconplish the displacenent of fumgant fromregions that are
somewhat noFESBRFELVELY -t o T e85l vastypriupe ngut bar§ayi valaed edchotlgh

fum gation | v ' . [ a length of flexible hose 110,
112, gll4 tobghr%gsgéét’iévgg}gﬁg gf%t %%Etaﬁr‘h'éggce)utlet pi pes 104, 106, 108, the

flow of .a flushi Ay dasrtdwmr bemdodénertsi ntuhet hstjént'e?i:@r oFf @h? e@gg%i ve
shi pping co in 100 _so as. to re effective i spl ace some fum gan
whi EE mgay rggrrgleﬁgé?i'r & g’ﬁ aftoéﬁ“etraieq%’irfﬂ T ot hefe afPahyenent §¥1ddpf5g€lrent
devi cesl0 suahyas ¢POZ3laningPakBEES WedteldY atbgd PhOCS RN beogﬁsqﬁﬁ%é Og4

control the flow of gas to any selected part of the interior
fumi gati on EEAVS1§ -HENgEdempldadt s prdedubryomitsThand bolts passed

through holes located in opposing flanges, although this

is only one method of joining such sections, others

including screw threaded fittings, friction fit components

15 etc. Indeed the valve assembly can be cast as a single

.component in some embodiments. The valve assembly can be

configured into other shapes and there is no requirement

for the general “H” shape shown in the embodiment of

Figure 4.

20 A fumigant gas, such as methyl bromide, attaches to

the activated carbon of the absorption bed cartridge, and

the carbon can be periodically removed and washed with a

scrubbing solution, such as sodium thiosulphate to degrade

the fumigant. For instance, scrubbing of contents of the

25 absorption bed cartridge with sodium thiosulphate yields

bromide and sodium methylthiosulphate which are non-toxic
salts which can be discharged safely to the environment.

In further embodiments of the invention, the fumigant

gas used can be of different types, depending on the

30 fumigation situation. For example, it is within the scope

of the invention for gases such as other alkyl halides

(besides methyl bromide), phosphine, sulfural fluoride or

carbon dioxide to be used in the fumigation method. In



control of gas flow in such arrangenents can be achi eved using any type of
manual or automated apparatus. In still further enbodinents, the manifold
pi pe 102 wbaws/mmawsbe repl aced by another a manifol d of pamazersitoeasb ar
shape and configuration, for exanple with any nunber and shape of outl et
pi pes . The flow of gas out of each of the outlet pipes n eed not be

i ndividual ly selectively controllable. -28-still further enbodiments, it
shoul d al scze undeest ofd tphatsphlimesounsesoingli sphacegest dagravah al o
conprise at | east some anpient air_intake to assist _w.th.flushingt

fum gati on FRFREPEARP vERYETAE9EMSTy W)@gt ﬁftr%?é’s %%‘Eé%eghé:\}\lﬁ i AT hgoFihgeur es
and descri heshhascdd e 83ranehreRedRditd sailies soandhbi it Hidlancustsoad 72
outlets that are arranged influid conmunication_ in a single structure. In

one form t Ief sthecearoronphesessehss| FRE P9 Lﬁﬂﬁﬁeﬁﬁle‘é@@t}f df?s’sw oAV pe
oined BY TG ! idle VIS0 Al g5 eALPOEhLAN OF eaehedrplincil adeagelion,

one sidée arm of eac -junction section being joined to the second and
third val vesagehppctheebys Theovghvesn edrsdmthrt erddtyridde esonitahmingh

ot her val ve types are gccegtabl e. In further enbodi nents Ehﬁ sctru ture of
the val ve & WY E3RPBRAFGr MEFSRS NP hoR28 % RecPPBNSTTERd '& her Hays

of joining $0es8use6lilens CHNL DS UsRdh RAGM L 4806 Edfwlst i @hspesédons
joined by nuts and bolts passed through holes |ocated in opposi ng fl anges,
al t hough™ t 8. | s I8nloprbes WEirdefis oppeAgasueh BEHgasHs, tot feFSOoFakPudi ng

e el s L T A

assenbly cathéeber by bubbling into a vessel or cartridge containing

water to form carbonic acid, and subsequently discarded.
The present invention teaches the use and then the
subsequent removal of the fumigant gases by extraction
15 from the fumigation chamber followed Dby chemical
absorption of that fumigant so that substantially no
fumigant (or fumigant by-product) is expelled to the
atmosphere. There are significant environmental and
occupational health reasons for this further gas
20 processing so that a fumigation process such as the one
described may be operated safely in the vicinity of people
or animals or generally in urban areas. The secure
attachment of the flexible canopy side 14 to the pipe
fitting 10 means that toxic gases from the fumigation tent
25 16 will not pose any occupational health risk to operators
of the fumigation apparatus during processing, while they
may be standing alongside the area where the pipe fitting

10 accesses the fumigation tent 16.

The absorption process described in the present
30 application represents an advancement over the exhaust gas
incineration or dilution processes. Fumigation systems

which can use fumigation reagents, such as methyl bromide,



configured into other shapes and there is no requirenent for the general
"H' shape shown in the enbodi nent of Figure 4 . A fum gant gas, such as
met hyl brwoi2de/ovato8aches to the activated carbon of thepPabsanrpicsoooshed

cartridge, and the carbon can be periodically renoved and washed with a
scrubbi ng sol ution, such as sodiumthiosul phate to degrade the fum gant.

For instance,_scrubbing of contents of “the . a sor,ption _bed cartridge wth
sodi um t hi G&fiSiat 3 el Fd b7 onVAE anb ng‘ilﬁ% méLtshyIn‘to'rﬁ_g_‘épﬁﬁlﬁhatte(3 WHh are

non- toxXi ¢ SalibSiMHh Lo dre i pehanfied-oaf elortdrddee. environment. In

further enbodi ments of the invention, the fum gant gas used can be of
di fferent typesNategdmti nmeeoeraheprareyaeformbradaenss. ofortha ettt is

wi thin the scope .of t Ln iQ . es_s a r Kk iges
(besi des rrejtrh‘ifionecblroonm Q%Yé , 35%%%5 p@%%%l%ﬂ@f f ﬁrr’iamllé%?’leu?réuJS L iqé a%’lﬁéﬂﬁdi %i de
to be used dgpddentf usbgahoer ntildded | ihheheaserof thabs en ef unksst on t he

gas through an absorption cartridge of t. .carbon causes the gas to_be
converted taPRFFHPholpRofitc teAT Bﬁet %1&&"@1% @%Y?‘%E‘Eg%? L arbon:

these salt sy.call- he-subsequently washed away fromthe carbon. In the case of
sul fural fluoride, passing the gas through an absorption cartridge
cont ai ni ng cal cilum car fheat Ewsiesdsiathe appaRarF e déhvedarfed fo? mRQri ous

sul fur salts ich agai e i sposed _0of.- | fCca n gi oxi is
used as a f%oﬁ%aln?n? sugﬂce %Qa e %gégég%gc,%igm“%lsll rr%lfy §9r e%o%g%riom
t he funmbgatdégicehanfethiy hidbbléhgrivweby acvassealieat card rumcenebitaieadng
water to formcarbonic acid, and subsequently discarded. The present

i nvention teacHdriF-eise and then the subsequent renoval of the fum gant

gases by extractjon The  fumigation  apparatus is  relatively
effective in fumigating products; and

3. The fumigation apparatus is “environmentally

15 friendly” and operationally safe in its fumigation and
absorption of the fumigant.

Effective fumigation of products by skilled operators
using this apparatus and method can provide for the safe
treatment of material in situ at a wharf or factory site,

20 and may eliminate the possibility of insects or vermin
escaping into the enviromment, or being transported across
the country in contaminated produce, along with enhanced
health, safety and environmental benefits.

Those skilled in the art will appreciate that the

25 invention described herein 1is susceptible to variations
and modifications other than those specifically described.
For example, the invention need not be restricted to
methyl bromide as the fumigant but rather extends to any
substance which is suitable in fumigating produce and thus

30 killing pests, parasites, insects, or vermin. The portal
apparatus may need not be restricted to the specific shape

or constructional features described.



fromthe fum gati on chanber followed by chem cal absorption of that

fum gant so that substantially no fumgant (or fum gant by-product) is
expel | ed wo 2ds9aiososphere. There are significant envir eomizede/@monto
occupational health reasons for this further gas processing so that a

fum gati on process such as the one descri bed may be operated safely in the
vicinity of people or animals or general3Py in urban areas. The secure
attachnment of thef| exidil e waniepyisisde at t gnadief itgdeldna t iaKe 10-red?® t hat

toxi c gases fromthe fumggati tent 16 wil I _.not n i

heal th ri slgotr’c?’g%é?eﬁ o‘?’g?:gjrnt ?_rg‘ef PTYRT i BF aifglpear%?%gég%%r ?Lrﬁlg%%lr&g%tgs%,

whi | e they fmuke sFangdiivh aliengss deet heeteeainbér ende phpe foregaind o
accesses the fum gation tent 16. The absorption process described in the
present applexHIIRLIepr esents an advancenent over the exhaust gas

I ncinergtion or dilutd on praeesSeseFANBAR! I QihSYStES Wy Chofadr Usert

fum gation reagents, such as nethyl bromde,safely and in a way in which is
non-t oxi ¢ timfidwmamin ohseneéfareedf tonperein esesh waiatidnge t Rk

several preferred enbodinents of th resent iLn Lon _ha e i bed
in some detca‘?rfSi?“tt%%lﬁnbgggﬁﬁﬁﬁ‘gﬁt %t}gaii hose 3 ¥$?Itélae?ﬁﬁt ‘ﬁ%xﬁ%%%ﬁf? he
fum gati on @ppanat konkan adehedst khewfebbewing sityantragesiroveRusthelpai or
art : 1 . The fum gation apparatus is adapted to be positioned under a

fl exi bl e si®e J@y |orergOEneTHBsed space and thus is relatively convenient
and unconplicated to fabricate; 2 . The fum gation apparatus is relatively
effective in fum gating products; and



3 . The fum gation apparatus is "environnmentally friendly" and
operationally safe in its fum gati on and absorption of the fum gant

Ef f ect i vewbumegariodn of products by skilled operators ucmizbicgoagspar at us
and nethod can provide for the safe treatnent of material in situ at a
wharf or factory site, and may elimnate the possibility of insects or
vermn escaping into the environnent, oeBlbeing transported across the
country in cont dfienatledingg cthiering drie inverdrighcae Rl fnllatd ety and
envi ronmental benefits. Those skilled in the art will appreciate that the
i nvention described herein is susceptible to variations and nodifications
ot her than those ispeci fid cgblyatesgppahedus-ofoexarel eyitieal nitemtdaonisreed
not be restricted to_nethyl brom de as the fum gant but rather ext,e}?nﬂs to
any subst arffeRRRThvRd chui 2ablleast f iR gRThg ICHROFaLSE « Aust 31y

pests, par aééﬁcﬁﬁz, | pREc 1 V%gwatlge RRIJAld appatRt UsegByanead dwt be
the s r

restricted to peci fi cr shape constructional features described. All
such vari aturodesclgncharosit fucatrensndr errengedc Gos inge b it idngd thrtwedpe of

the present_.i nvention the _.nature of ich is to be deterpined

foregoi ng deieriSFRBY. PPY) stE9 b@%ﬁ%@’rﬂ%o& £ Héj?‘ " r|%f’ a%epr?%é%%@g

i nformati oncdmpraiBiged to herein, such reference does not constitute an
adm ssion that the information forns a part of .the common general know edge

in the art, in ARstParFadesr BAYIBIhER cBBARFFeRhE AN HHs BOFAPHg THED
chanber Ouh S e M eaR T T A Bar CUREEr for Ao Mot & o FratEadr "
appar at us aslaipt Boh t oo bens eaf edpposipe edge portions;
at least one of a fumigant gas inlet or outlet
disposed in the barrier, the inlet to allow a flow of a
fumigant into the fumigation chamber and the outlet to
15 allow the removal of a flow of fumigant £from the
fumigation chamber; and
a sealing surface extending along an outer periphery
of the barrier between said opposite edge portions, the
sealing surface adapted to be contactable with the

20 flexible canopy to provide a gas-tight seal between said

apparatus and said canopy.

2. A portal apparatus as claimed in claim 1 wherein the
sealing surface has outer margins arranged to join the
25 underlying structure to form a smoothi transition region
between said sealing surface and the underlying structure
to allow formation of a gas tight seal by the flexible

canopy at said transition region(s).

30 3. A portal apparatus as claimed in claim 1 or claim 2

wherein the sealing surface is generally arch-shaped.



under|lying structure and arranged to be positioned between the canopy and
the underlying structure, the apparatus conprising: a barrier having an

enl ar ged wenoci2z@erti on such that the barrier reduces PoThai2gistoomsyi ng
fromthe central portion to one of opposite edge portions; at |east one of
a fum gant gas inlet or outlet disposed in the barrier, the inlet to allow
a flow of a fumigant into the fum gation3chanber and the outlet to allow

the renoval %of a P BRF6P1f GRPGEIEUST G (HeiMAd gkt | ebPtRakbEherahl ghe
seal i ng surfaerexiARtg akoral@naeluh%haseap@w%?te %teba%éegs@fe@%\éeen

sai d opposite edge portions, the sealing surface a 0 contactabl e
with the fl exicbed casypptobiprovwiitth athes- tihghtrlyéab beumEeresaiadt ajpper at us
and said ca 2 rtal _apparatus as claimed in claim1l wherein the
seal i ng sur?%@étﬁagrgufgglﬁﬁrﬁﬁﬁgogrranged to join the underlying structure
to formm snooth transition region between said sealing surface and the
underlying structure to allow formation of a gas_tight seal by the flexible
canopy at saird trandeTioht r eFEGTAY . 23 cloprd alimppavatese aPicl &hged in

claiml or ghabahnhlielihd NERsealhnGRIILAEPIhS QRRILRAI Vs 8T aliaahaned.
. A portal apparatus as clainmed 1n claim3 wherefn the outer margins of the
ar ch- shapetos @cicammogied e apre edromane Viedigslysptbeireon tdo t hetamdethg ng

surface at e_spooth_transi.tion region. A portal apparatus as clained
in any one %?e§ﬁ§95r8888PX918ISPH% eWéFﬁ Ehs g@ﬁﬁ?ﬁ@ ggF?&G@'is ar r anged
to accamodate one or nore weights thereon to retain the

6. A portal apparatus as claimed in claim 5 wherein the

sealing surface is generally planar.

7. A portal apparatus as claimed in claim 5 or claim 6
15 wherein the sealing surface is arranged to accommodate one

or more elongate flexible weights.

8. A portal apparatus as claimed in any one of the
preceding claims wherein the barrier is of a segment shape

20 when viewed in elevation.

9. A portal apparatus as claimed in any one of the
preceding claims further comprising an outer portion
having an outer surface that incorporates, or supports,
25 the sealing surface and an inner surface, and wherein the
barrier comprises at least one panel that depends from the

inner surface of the outer portion.

10. A portal apparatus as claimed in claim 9 wherein the
30 Dbarrier comprises a plurality of panels that are spaced-

apart along the inner surface of the outer portion.



fl exi bl e canopy in contact wwth the sealing surface. 6 . A portal apparatus
as clainmed in claim5 wherein the sealing surface is generally planar. 7 .
A portal wppascavem®sas clainmed in claim5 or claim6 wherermizhws/mexsbi ng
surface is arranged to accommpdate one or nore elongate flexible weights .
8 . A portal apparatus as clainmed in any one of the preceding clains
wherein the barrier is of a segnent shapé&when viewed in elevation. 9 . A
portal appafdtus &sPeFr&iede@pnrratsoms oflateedr bt edlagmebabms cflarihero

conpri sing er i ving. an outer surface that incorporates, or
supports, t%@egggllﬁ%%%rgggg a#&ganﬁlﬁﬁﬁjgﬁﬁ%%%eéﬁﬁﬁT r&Pn SRR ri er

conpri ses atheepsnednenpahel unldetrlgapendsirffaem.t he i nner surface of the
outer portion. 10. A portal apparatus as clained in claim9 wherein the
barrier conprises a plurality of panels that are spacedapart along the

inner susfage.of hhepOrt&l RYHdMtul. 28 POLLBhegPPA aLYS, ag gl ?{g@gi?gport

claim9 or claim10 wherein each panel has a projection arrange
the panel oRTERedingerdlAdims stinthleer ¢omprAspogt @ lepar diEpoasdchaideed in

any one of p Lhg clai further. conprisin base di sposed under
the barri eri,tht%hef)ggggégéi n{éﬁ g'rsbrrae%ef rq%erﬁrég déoﬁ% I 3% efd a%e ﬁ’éf“‘é'hlénged
to assi st wnahertielprand sapnanged gas-abghbtsealtibetmeenddha hayT i 6 and
t he underlying ?urhgce. 1@ .. A portal apparatus as claifnmed in any one of
the precedi A§~cFaPRE WABRLI nPEhECSRal tiR RATHR | fnsbf dheablades lydsiost

w th thep previrgkes.of a gas-tight seal between the portal apparatus ,and
the fl exi bl e canopy.

13. A portal apparatus as claimed in any one of the
preceding claims wherein the sealing surface is deformable
to assist with the provision of a gas-tight seal between

15 the portal apparatus and the flexible canopy.

14. A portal apparatus according to «claim 13 when
dependeqt on claim 9, wherein a sheet of deformable
material is disposed on the outer portion, and wherein an
20 exposed surface of said sheet forms the sealing surface of

the apparatus.

15. A portal apparatus as claimed in claim 12 or claim 14
wherein the deformable material is a compressible layer of

25 foam.

16. A portal apparatus as claimed in any one of the
preceding claims wherein the barrier includes one or more
further fumigant inlets or outlets.

30
17. A portal apparatus as claimed in any one of the
breceding claims wherein the Ffumigant inlet (s) or

outlet (s) comprise(s) a pipe which passes entirely through



14 . A portal apparatus according to claim 13 when dependent on claim9 ,
wherein a sheet of defornmable material is disposed on the outer portion,
and wher ewo 2006/0x@8sed surface of said sheet fornms the seaiAumrgieaworsace of
the apparatus. 15 . A portal apparatus as clainmed in claim12 or claim 14
wherein the deformable material is a conpressible |ayer of foam 16. A

portal apparatus as.clained in any one."df "t he precedi ng, cl ai n8 wher.ein the
barrier i ndfdeB38RaSEr trﬁ)réaflﬁf”t h@ujf%mcé’gmur{plrﬂ Tor PGEYPEEs.© etfe]féx

portal appygidasHd ddmd 40 any one of the preceding clains wherein the
fumgant inlet (s) or outlet (s) conprise (s) a pipe which passes entirely

t hrought he barrier to allow fluid communi cati on between either side of the

barrier. 18., A fuym i e NGl udj ar, of
clains 1 t§L81’7 alrjll‘d igﬂéltﬁoé]: g%?flfo"gn@éc%néﬁ ryﬂgggcri%gga? P%g a%?lél%ggfgtsai@r? part a

fl exi bl g canapy. of9. Aairishodliof donstry | i agda faim gantiggads.opor tchamer

fum gati on chanber which at |east jn part incorparates a flexible canopy,
the net hod EHRFRYHG IS St RS o Fajod %fgﬁ%f? SFAIEPPAr at us accor di ng
to any one of clainms 1 to 17 between the flexible canopy and the underlying
structure ; and retaining a | ower edge margin of the flexible canopy in
contact w t¥P t he seaethgdsuef acerssfalegport afuapganat U o POGTTM algad

conpr i o1 ng TRESTEr b COPBRRFT MU GH o L8R ona oREFCedsE AR ot The
10 flexible canopy, the method comprising the steps of:
disposing a portal apparatus according to any one of
claims 1 to 17 between the flexible canopy and the
underlying structure; and
retaining a lower edge margin of the flexible canopy

15 in contact with the sealing surface of the portal

apparatus to form a gas tight-seal therebetween.

20. A method according to claim 19, further comprising
the step of:

20 locating weights on the lower edge margin of the
canopy to retain that edge margin in contact with the

sealing surface.

21. A method according to claim 19 or claim 20 further
25 comprising the steps of:
providing a smooth transition region between opposite
sides of the portal apparatus and the underlying
structure; and
retaining the lower edge margin of the canopy in
30 contact with the transition region to cause a gas-tight

seal acrosgs that transition region.



canopy to retain that edge margin in contact with the sealing surface. 21.
A nmet hod according to claim19 or claim20 further conprising the steps of:
provi di ngwve 2emooedest r ansi ti on regi on between opposite sipdesswbocidoa2sport al
apparatus and the underlying structure ; and retaining the | ower edge
margin of the canopy in contact with t;gtransition region to cause a

gas; L gh, sepl 25 sttt duanaiy on (oo 22 AL d aceor g Lo

claim 21 fdrther “conmpri-si
edge mar gi stefpd ke :canopy to retain that | ower edge nmargin in contact with
the transition region., 23 . A nethod of fum gating a product |located in a
funi gati on chanbeéPCaAEIerRbeERFfcI M et hdC¥eEpSe pesdiiai ngfarkhal et

and out! et pidey Ned heckulh0alhon GBGbCTeaybChakl Rl d2asbaph Oty a d

ports is install'ed using a nethod according to any one of clarns

oper at i ¥el ycheoyainsg tfugm gamegidmt r oducti on and extraction apparatus to with
the portal apparatus; fumgating the product by providing a flow of a

fum gant to the fum gation chanber via the inlet port; and extracting a

flow of thex.um gannethed t & f WingafdtdmLhanbgrodued ha idert part 5 24.
A nmet hod of fum gating a product as clained in claim23 further conprising
the steps dfam W roeEBIR ot hep atdiass imsrlugdineddie itenst afive funi gant

i ntroduction and exfhagti0n APRA AL Usnag 300: £OPTHBLLT 19 dhd GaRlia & the

fl ow of fum gant
10 chamber, wherein at least one of said ports is installed

using a method according to any oﬁe of claims 19 to 22;
operatively coupling fumigant:  introduction and
extraction apparatus to with the portal apparatus;
fumigating the product by providing a flow of a
15 fumigant to the fumigation chamber via the inlet port; and
extracting a flow of the fumigant from the fumigation

chamber via the outlet port.

24. A method of fumigating a product as claimed in claim
20 23 further comprising the steps of:
providing control apparatus for at least one of the
fumigant introduction and extraction apparatus; and
controlling at least one of the flow of fumigant
introduced into, or extracted from, the port(s) under

25 operation of the control apparatus.

25. A method of fumigating a product as claimed in claim

24 wherein the control apparatus used is a valve assembly.

30 26. A method of fumigating a product as claimed in any
one of claims 23 to 25 further comprising the step of

supplying a flow of fumigant in direct association with a



i ntroduced into, or extracted from the port(s) under operation of the
control apparatus. 25. A nethod of fum gating a product as clained in claim
24 wher eiwotzh@/mov8r ol apparatus used i s a val ve assenblpgT/A1R006A00050 hod of
fum gating a product as clainmed in any one of clains 23 to 25 further
conprising the step of supplying a flow,of fum gant in direct association
w th aheatin source. theI ter.u d tQ _convert f t

gaseous fo:kﬁ%%tﬁ‘fl AR R o?nef umég usae%grgéuc%oq%s C a}gﬁéd Jéldr;ll[]i(czqal m 26
wherei n t hedteatd rgouisceEdisad i s | ocated inside the funigation chamber in
use. 28. A nmethod of fumgating a product as clained in claim26 or claim
27 wherein the source used for the flow of fumgant is a nobile source of
the fum gant;. 29, Ad@IJeOdOf el D3t hd0a 2pPEQUUET a8S calbaim@ed i anyimwne of
claims 23 to 28 further conprising the step of dispersing the fumgant in

t he funﬁgat%om]@@amier thg0 heatmarchotiowfce uhtﬁgdt iy Boprbddcingdde died in
claim 29 rel n he fLrllmn%ant |s %spersed in the fum gati on chanber by a
di sper si on Use Yocated around the product to circul ate

fum gant and gases . 31 A met hod of fumi gating a product as clainms in any
one of clains 23 to 30 wherein the step of extracting hhe flow of fum gant
is acconpl iZ8hred By WS of bAiIetiRY afi ROFHAT 35, ¢

fum gating & p5pdudls i@s @'b akiRd-dif atf'ﬂeo'%%u%ed@éé@ 231 Ol ‘ﬁﬁl%%e%‘ft he
step of extracting tahe flowof fumgant is followed by the step of

producifg &wtiigepped gas nppidlss adirge tdfe ther amitganrti ng an absor pti on
appar atus operatively coupled to the extraction appar at us,

29. A method of fumigating a product as claimed in any
one of claims 23 to 28 further comprising the step of

dispersing the fumigant in the fumigation chamber.

15
30. A method of fumigating a product as claimed in claim
29 wherein the fumigant is dispersed in the fumigation
chamber by a dispersion pipe system in use located around
the product to circulate fumigant and gases.

20
31. A method of fumigating a product as claims in any one
of claims 23 to 30 wherein the step of extracting the flow
of fumigant is accomplished by use of a contra-rotating
fan.

25
32. A method of fumigating a product as claimed in any

one of claims 23 to 31 wherein the step of extracting the
flow of fumigant is followed by the step of producing a
stripped gas by absorbing the fumigant using an absorption
30 apparatus operatively coupled to the extraction apparatus,
the absorption apparatus being designed to absorb
substantially all of the fumigant extracted f£from the

fumigation chamber.



t he absorption apparatus being designed to absorb substantially all of the
fum gant extracted fromthe fum gation chanber.33 . A nethod of fum gating
a productweowlmeesd i n claim 32 wherein the absor pti onPappaRede®OTSONPr i Ses
an absorption bed including activated carbon to which at |east part of the
extracted fum gant attaches . 34 . A nethod of fum gating a product as
claimed in claim32 or claim33 further ~ébnprising the step of providing a
flow of the stripped gas into the fum gation chanber. 35. A nethod of

fumi gating a3produChedhioll B iyA BN B4 W08LEE Nk hela&&gapﬁﬁhgg%iﬁd ows
into the fum gati on chanber via the portal ‘apparatus . 36. A nethod of
fumi gating &2prodbereis clbheed dpserytbor ofappatian3 taonls istess ei @it he

met hod further rise he. of controlling a fl.ow of an inl et s to
sel ect ed pargﬁgcgg)%{iﬁ&el fg%&ga%ﬁégggﬁ%%be?gtﬁwt% e %%%D%f t-f%rri""éla"ﬁ'(?'hg%%
product ®s Gkasmegairth offatie3exthertedpEndesbnen atlaiche®? wherein the inl et

gas is either the fumgant or a displacenent gas . 38. A nethod of
fum gating a product as clained in claim37 wherein the displacenent gas is

t he Stripp?§4gas-A3%etﬁoﬁebﬁpguﬁﬁggﬂqhgagiBgoaugﬁoggcklaﬁm% al; ged 10 Any
one of clainms 36 to 38 wherein thé step of "controlling the OWISaby t he
oper at i on oB2aofl ewadonBRofuspberacespedspnosithg &tenicfolodcaridliagval ve

assenbly. 4 t hod f.um gating.a, product. as clainmed.in, claim39
wherein’ t hegrjfgﬁi ?%I g% ag'E%lSP&gaﬁFFy lgft%o?lgﬁehméﬁg\mgfjeicﬁlafr\l??]ﬂ/al ve
assenblyis arranged to control the flow through at | east one of the
outlets - 41._ A nethod of fum gating a product as clainmed in any one of
clains 23 t3°40 ffr PREFCEORBY ifgmﬁgagﬁégsﬁeﬁréfiu‘:t as claimed in claim

34 wherein the stripped gas flows into the fumigation

chamber via the portal apparatus.

15 36. A method of fumigating a product as claimed in any
one of claims 23 to 35 wherein the method further
comprises the step of controlling a flow of an inlet gas

to selected parts of the fumigation chamber.

20 37. A method of fumigating a product as claimed in claim
36 when dependent on claim 32 wherein the inlet gas is

either the fumigant or a displacement gas.

38. A method of fumigating a product as claimed in claim

25 37 wherein the displacement gas is the stripped gas.

39. A method of fumigating a product as claimed in any
one of claims 36 to 38 wherein the step of controlling the
flow is by the operation of a flow control apparatus

30 comprising a manifold and a valve assembly.

40. A method of fumigating a product as claimed in claim

39 wherein the manifold has a plurality of outlets and



using a nonitoring apparatus to nonitor the concentration of fumgant in
the fumgation chanber. 42 . A nmethod of fumgating a product as clainmed in
cl ai m 41 wbep@/a22608e noni tori ng apparatus conpri ses a f eoirganvosaaomsbi ng and
detection neter unit operatively coupled to an outlet of the portal
apparatus . 43. An assenbly for directing the flow of a gas, the assenbly
operable in a first configuration to red®ive a flow of a gas via a first

inl et and whedieriect-hehealetunssefmbillyat sf lrowasiega$ovicord daly shepftiast | and
in a second_configuration to recei a flqw of a gas into the first inlet,
to pass th&OUGR ita 1§35&6RE éfr:lt ?ég‘te tobltcaleé:gs' treatment apparatus from

whi ch the gas then flows back to the assenbly via a second inlet, the gas
then being returned via the first outlet, wherein the first and,second

inl ets and 4fli.r st Rareetsbnaf ofdoatdng & r BR§EUCEn a8 (R EBuARc & on in

a single SILUCtURe.cfhng AJaSSEMly R8-Ehal Ml Cdahin Eheathgegpn dm the
first configuration %1 6w passes fromthe first inlet to the first
outl et viawgisiggh embhbvoreayr ieppasatdeyine, mandten the swywmhtration

configuration the flow passes fromthe first . inlet to the first outlet via
two flow r &k FEHBR eVt &€ é’é‘&’?aquﬁﬁ (BE¥%17 on devi ce being part of
the assenbly. 45. An assenbly arranged to operatively couple each of a gas
extraction, treatnment and recirculation apparatus in selective flujd,
communi cat 48, t e eeidwh| 9f cEwpieatheg AnPEOERFEt aSorstidgiest iidh, SR ¥T r st

inlet ranged for recekvi ; f QI A SOUL CQ Vidn By RS
ext rac?:(’)on z‘glpngSFﬁél;% gr%l(? a ?ﬁ%és‘%’g%\%i% g%%%rf;aa%g@ed %gérreci rcul at i?}% t he
fl ow of sampling and detection meter unit operatively coupled to

an outlet of the portal apparatus.

43. An assembly for directing the flow of a gas, the
15 assembly operable in a first configuration to receive a
flow of a gas via a first inlet and to direct the return
of that flow of gas via a first outlet, and in a second
configuration to receive a flow of a gas into the first
inlet, to pass that flow via a second outlet to a gas
20 treatment apparatus from}which the gas then flows back to
the assembly via a second inlet, the gas then being
returned via the first outlet, wherein the first and
second inlets and first and second outlets are arranged in
fluid communication in a single structure.
25
44 . An assembly as claimed in claim 43 wherein in the
first configuration the flow passes from the first inlet
to the first outlet via a single flow restriction device,
and in the second configuration the flow passes £from the
30 first inlet to the first outlet via two £flow restriction
devices, each flow restriction device being part of the

assembly.



extracted gas fromthe first inlet to the gas source via gas recirculation
apparatus; and in a second configuration, a second outlet arranged for
passi ng twe 2hdenm@B gas fromthe first nlet to treatnmentcapao@iooszsoand a
second inlet arranged for receiving the flow of gas fromthe treatnent
apparatus and for passing the flow of gas to the first outlet; wherein the
first inlet and the secogg outlet, the sétond inlet and the first outlet,

and the firéP-inl el ZRGSMREYT FrdeTERd di° HReFsHERY vePypheparahedtby a

second, thi gdsandedidddidd OWei-egtikati Uhdeviees rand Jhehei Db -4 figg fisnst
configuration where there is only gas extraction and recircul ation, the

second and ERlegtivewfleddr commonidetions bbehassemblyclosediandat:he first
flow restriction vice . ne, remains .open, angd.in the.second confiquration
where there is gagﬁeétgég%%oﬁoéﬁggﬂﬁaglO%ﬂl reet FEut Rt Fon2 6APYEh& Fecond
and thirsl flrewededhyi c4i dilalevicresghst hfrefmia) epen. s4brcdn assenb! yags
claimed in claim45% which is a valve assenbly conprising two T-junction

sections of SPrpacFoPReaPByreRESHi ABE flow restriction device at a stem

portion of each Taj d#RgkioBugeeti QrradBdaWRELeR9REuTLES r?F%ffgg%hof .
T-junction section is joined to either the second or thir ow restriction

devi ces. 47. eAsrassedbidpsastedmi hbd ifiinsltai ink&t otocltdiemgkes wheneca the flow
ot et TGS PR AL AR BULASLLLY abes 15, A method of fumgati o
operatimel y couplingaf waegand tohEfOduestt®8n, a second outlet arranged
for passing the flow of gas from the first inlet to
treatment apparatus; and
a second inlet arranged for receiving the flow of gas
from the treatment apparatus and for passing the flow of
15 gas to the first outlet;
wherein the first inlet and the second outlet, the
second inlet and the first outlet, and the first inlet and
the first outlet are respectively separated by a second,
third and first flow restriction device and wherein in the
20 first configuration where there is only gas extraction and
recirculation, the second and third flow restriction
devices both remain closed and the first flow restriction
device alone remains open, and in the second configuration
where there is gas extraction, treatment and
25 recirculation, only the second and third flow restriction

devices both remain open.

46. An assembly as claimed in claim 45 which is a valve
assembly comprising two T-junction sections of pipe joined
30 Dby the first flow restriction device at a stem portion of
each T-junction section, and wherein one side arm of each
T-junction section is joined to either the second or third

flow restriction devices.



extraction and recircul ation apparatus to the fum gati on chanber;
introducing a source of a fumgant into the fum gati on chanber using the
fum gant wotwedwedson apparatus ; extracting a flow of Prhe/Azneyamsofrom
the fum gation chanber using the fum gant extracti on apparat us;
recirculating said flow of extracted fum gant to the fum gati on chanber
using the recircul ati on apparatus; and a#04he conclusion of a fum gation
interval : preventing further introduction of fum gant into the fum gation

chanber; providing_a fum gation absarpti appar ich_js gperatiyely
coupled to gﬁe fu ga%?s%rgﬁ’%ct?%nc Ara us%;Pl dF?égﬁi \rll\%éa Nhl ov%cio1 ur%}égant
fromthe fughgasinexiliaCirilon appataiusitn tdesrifass gakreornesdis obpiticerfly
apparatus; and recirculating a flow of gas fromthe fum gant absorption
appar at us t 82{N&Sfuni gati on chamber using the recircul ati on apparatus until
a predeterm ned amount of fum gant has been absorbed fromthe fum gation
chanber. 49. A nethod of fum gating a product as clainmed in claim48
wher ei n t he4Buni gantmétthddt mddufedigehthgucuspyradmcs t he fanifyatioet ickwanber
i m ng a product as

duri the f ti i nt .. 50. A.neth f f t
CF;: Prgd iﬁ EF‘%%EZBO PI‘EQF%?:#%QQC\SBH‘QFégﬁngf%P%a§F%8ﬁg%§= the inlet and

outlet is installegeratifelium gaid@liakpnber fusiggnd net hod rasiudtdiongd in
any one of claims 19 to 22. 51. A nethod of fumi gating a product as clained
in any one SKLERECAPTAPRG FTECOWHCEH AN sRRPRFREES séfbl {has fferigfdd amh any

one of fé ai ra;la%egfg 45,

introducing a source of a fumigant into the
fumigation chamber using the fumigant introduction
apparatus;
extracting a flow of the fumigant from the fumigation
15 chamber using the fumigant extraction apparatus;
recirculating saild flow of extracted fumigant to the
fumigation chamber using the recirculation apparatus; and
at the conclusion of a fumigation interval:
preventing further introduction of fumigant into the
20 fumigation chamber;
providing a fumigation absorption apparatus which is
operatively coupled to the fumigant extraction apparatus;
directing a flow of fumigant from the fumigant
extraction apparatus to the fumigation absorption
25 apparatus; and
recirculating a flow of gas from the fumigant
absorption apparatus to the fumigation chamber using the
recirculation apparatus until a predetermined amount of
fumigant has been absorbed from the fumigation chamber.
30
49. A method of fumigating a product as claimed in claim
48 wherein the fumigant is introduced continuously into

the fumigation chamber during the fumigation interval.



52 . A nmethod of fum gating a product |ocated in a fum gation chanber, the

nmet hod conprising the steps of: - providing an inlet and outlet port in the
fum gat i owmochemsers fum gating the product by providi ngpPaTiAlwem02E9
fum gant to the fum gation chanber via the inlet port ; - controlling a

flow of a displacement gas to selected parts of the fumi gation chamber to
di spl ace the fum gant; and - extracting -4he fum gant fromthe fum gation
chamber via tthe out Ifatlput tof HAmigdt ey hadpobdiien gat iolg iamdar aducéldngat ed

i ' | a d | ai.m 52 wherein_the step_of
I gn?rgrm %St ttﬁe %I g‘\E/Jv?%Fmglssggl aé%eﬁ?ﬁlflngagtsallfaf cPEFmeRE i FhE afLﬁ11§§ ARL| aj m

40. 54. A netdidcetof ifsunigatabyed pileluﬂie I @@&h@daftu%rﬁdf:ﬂ%t%&: :H?%Jg?”}ofe d
claimed in c 2 or 53 vvherel n at |east one of said ports
using a net H'Qf‘:g:hé’ég TGy GHy smeciefi msladgng gl xo 22.

5 b51. A method of fumigating a product as claimed in any

one of claims 48 to 50 which utilises the assembly as

defined in any one of claims 41 to 45.

52. A method of fumigating a product located in a
fumigation chamber, the method comprising the steps of:

10 - providing an inlet and outlet port in the
fumigation chamber:

- fumigating the product by providing a flow of a
fumigant to the fumigation chamber via the inlet
port;

15 - controlling a flow of a displacement gas to
selected parts of the fumigation chamber to
displace the fumigant; and

- extracting the fumigant from the fumigation

chamber via the outlet port.

20
53. A method of fumigating a product located in a
fumigation chamber as claimed in claim 52 wherein the step
of controlling the flow of displacement gas is as claimed
in claim 39 or claim 40.

25

54. A method of fumigating a product located in a
fumigation chamber as claimed in claim 52 or 53 wherein at
least one of said ports is installed using a method
according to any one of claims 19 to 22.

30



