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Fum gation Apparatus Field of the Invention The pr esent I nvention
rel ates general ly to ab fum gati on apparat us. The invention
will primgdbisislae described with reference to its use tmCpsoosO0Rs

fum gation of tinber dunnage and ot her waste shipping cargo packagi ng
material, but it should be realised that the invention can have broader
applications to any other bulk materials, 10 goods or produce which may
contain pests or insects or ohhRlya¥¢ebH Rpsdekd ch therefore require

fum gation. Background to the Inventlon arge quantities of tinber and
packing materials are carried all over the world in ships and such goods

remain 15 largely usel ess giaitdhespehBt rRbesfidyal of the ship due to the
| 'i kel i hood of it containing pests, parasites, insects or other vermn from

anot her count ryTheuclprasenbr ePYRPEECBor &edatPBce, IqNeERI1YT | 88 oF
termtes. lfhmh.ga@fé{ Tagggrw@stlnbﬁﬁed%%gelaﬂd witiher pbithde 18t epkal s do

not have t% 20 | eave the confines of the wharf \port Vi Ci n|ty to travel
escribed with reference to its use to pro ide fumigatidon
of timber dunnage and other waste shipping cargo packaging
material, but it should be realised that the invention can
have broader applications to any other bulk materials,
10 goods or produce which may contair pests or insects or
other vermin and which therefore regquire fumigation.
Background to the Invention
Large quantities of timber and packing materials are
carried all over the world in ships and such goods remain
15 largely useless at the point of arrival of the ship due to
the likelihood of it containing pests, parasites, insects
or other vermin from another country, such as for example
borers, lice, ticks, fleas or termites. It is best that the
timber dunnage and other bulk materials do not have to
20 leave the confines of the wharf or port vicinizy to travel
to a distant site for effective treatment, since this would
pose an environmental exposure risk.
Fumigation devices for bulk materials are known in the
art that involve placement of a heavy, impervious blanket
25 or other covering article over the materials followed by
subsequent addition of toxic gas flow under the blanket to
fumigate the covered goocds. Current methods of fumigation
under blankets are crude, ineffective at £fully eliminating
ingect infestation since no mixing of gases with dunnage
30 can occur, and highly dangerous frcm an occupational health
standpoint since the gases used for effective fumigation
are extremely toxic.
US patent No. 5,318,789 relates generally to a method
for fumigating produce and in particular fruit. Us
35 5,318,789 describes the specific constructicn of a ventecd

container in which the fruit 1s packed in preparation for



to a distant site for effective treatment, since this would pose an

envi ronnent al exposure risk. Fum gation devices for bulk materials are
known i n t ke glsbsgyhat i nvol ve pl acenent of a heavy, i nperdarouzendzanket 25
or other covering article over the mateyials foll owed by subsequent
addition of toxic gas flow under the bl'anket to fum gate the covered goods.
Current net iQAsyefidwn gahé onetmnster £ hliankeirsadnerer ade, scaeké@ctiive at

fully elimnating insect pnfestation,sihnce nqg m xing af .gas -t:h dunnage
30 can oc@t‘ffr?ogﬁbb‘?ﬁﬁhl u é:éPSUSChfaF%r%rar?‘orcgcqua |g%r$§?>%h2%c;&nﬁ‘2¥andpoi nt
since the gasésthsefirditr Bifigetedew]itin gyadsmougr Evexgarthel WhcoXirglitus
patent No. 531 relat espggnenally £ 0.8 netihodsf ofne f uing@faicngn produce
and in parqO?’E%fégzgs f %ui t. 1(?US 3§ls¥)05, %18, 789 descri etz)es t h?aspegi fic
construck i crfagflatyeat e otr at ne?ld nsh#nage tareaf qfi ©© iRdFaddRedorse

preDaratior'Jf)EirecEf§ to shipment vehicles.
Summary of the Invention
According to one aspect of the present invention there
is provided a fumigation apparatus comprising:

10 a conventional shipping container which at least in
part defines a fumigation chamber being adapted to contain
produce to be fumigated;

fumigant inlet means operatively coupied to the
container to allow a flow of a fumigant into the fumigation

15 chamber; and

extraction means also being operatively coupled to the
container to remove a majority of the fumigant £rem the
fumigation chamber.

Preferably the fumigation apparatus further comprises

20 control means operatively coupled to the shipping container
and arranged to control the flow of fumigant into said
container.

Typically the fumigation apparatus also comprises
another conventional shipping container positioned

25 alongside the shipping container ancd providing a control
room in which the control means s located. Alternatively
the fumigation apparatus further comprises a partition wall
dividing the shipping container intc the fumigation chamber
and a contrcl room in which the contrscl means is located.

30 Preferablv the partition wall and/cr the shipping
container :itself 1is secure against the passage c¢f the
fumigant. This means that toxic gases Irom the process :in
the fumigation chamber will not pose any occupational
health risk tc operators of the fumigation apparatus during

35 processing, while they may be standing in the control room.

It also provides an all weather secure location for
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fum gati on. The vented fruit containers are stacked in a purpose-built
fum gation chanber of a fumgation facility and the fruit fumgated with a
gaseous fum gandoszébhe fruit contai ners are then transport edecatuodhoishe
fumgation 5 facility either to a cold gtorage area of a packing house or
directly to shipnent vehicles. Summary of the Invention According to one
aspect of theaseestated nuentrodnetghépwens. provi ded a fum gati on appar at us

neluding: 10 oy B COINENALONAL, SIIRRENG, 6Q0LA) DO YDAEN All 20N, |

part defines afumgalon g adap 0 con npro ceto be
fum gat ed, andbsobption f meiegst | operapiarsly opevptedelte ¢bepl edtragtiamhe

convent i onal %@aﬂe' NQ.¢QNLaLRSE: 1 b emaRRE ! %ewgr Q@Eh?ﬁe&Sto BARSL at

i ncludi ng: fumgant infet nmeans operatively co o the container to
all ow a flow dfea§tf pargat it fyeigant g%?fq@r-?t@ﬁarﬁ?‘é“r‘“ &1 r BerigRt 2®Bans

al so bei ng opeiahb¥el Y eeuBl @dekerbBBy 20aid COPESHHEI orf Omd SB Vo TRieRr i Ty
of the fum gant fromthe
an absorption bed including activated carbon to which at
least part of the extracted fumigant attaches.

Typically the fumigation apparatus also comprises a

10 gliding bed or floor on which the produce resides, said bed
or floor being configured to sl.{de into and out of the
fumigation chamber wherein loading and unloading of the
produce to be fumigated can be performed externally of said
chamber.

5 Preferably the control room incorporates a source of
the fumigant which is preferably directly associated with a
heating source, the latter used to convert the fumigant
into a gaseous form. The heat energy transferred to the
fumigant should be such that it becomes more buoyant than

20 ambient air. In another variant the fumigation apparatus
has a source of the fumigant and a heating scuxce which are
contained in an appropriate storage box which is secure
against the passage of gases. Al:zernatively the fumigant
inlet means is adapted to detachably couple to a mokile

25 source of the fumigant such as a motor vehicle on which a
fumigant vessel is mounted.

Preferably the ccntrol zroom incorpcrates a system
control box and a system of fumigant delivery pipes and
valves adapted in use to supply fumigant from che supply

30 source to the fumigation chamber.

Preferably the fumigation chamber has openable docrs
in the container, the end doors when closed being secure
against the passage of fumigant and further being fitted
with external locking cam devices adapted to be secured

35 with a latch and pin arrangement. More preferably the

sliding bed or floor of the fumigation apparatus
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fum gati on chanber; and absorption neans being operatively coupled to the
extraction neans, the absorption neans being designed to absorb

subst ant i al WO @lepsodf t he fum gant extracted fromthe 25 roumugetizan
chanmber. Preferably the nobile fum gatign-neans is defined by a shipping
cont ai ner . Typically the fum gation chanber is a pair of shipping

cont ai ners pésril bradtce sl byaginge ante xamovikdr dadrasiyeratfiorel fpmigasied to t he
mobi |l e fum gatLon,3QLnag RARS.. Alternatively the nobile fumgation

means is defined by a partition wall in the shipping container, the wall
separating the Webie@bunitddi ociimigeaks 1zAEt t AE3PEM §aFiBRASEhafber .
Preferably tResherd st | pp@pBeaseénis 1bostder ihnehedagppd> pfantsol tABaNS
operatively couEI ed to }fg‘e ni)l’élrppl ng Sgﬂt aél[lleragpgﬁaagn{e%rgge%ﬁgwgontt_r_;gl t he
flow of funmi JEREIR MY ¢ Hgramoer.3 8 g

fumigant, which is generally heavier than air, tc fall in a

dispersed fashion downward over the top of the produce such

as the timber and dunnage charge which has been loaded intc

the fumigation chamber.

10 Preferably the fumigation chamber is provided with a
pluralicty of mixing fans adapted to circulate fumigant and
gases within the chamber. Such an arrangement allows more
even and thorough dispersion of the fumigan:t and gases as
they enter and are dispersed in the fumigation chamber.

i5 Preferably the extraction means includes a pipe
attached to an orifice located in a lower region of a
partition or a container wall, the pipe being connected in
turn to an actuated butterfly wvalve further connected in
turn to a contra-rotating fan adapted to provide suction

20 for the extraction of the fumigant. More preferably the
extraction means includes an exhaust stack positioned
vertically above the fumigation container, the uppermost
terminal of the exhaust stack beinc fitted with a gas
diffuser and appropriate rain guard, and the exhaust stack

25 being arranged to receive the stripped fumigant stream.

Preferably the fumigation chamker contains a plurality
of small diameter floor and wall-mounted pipes
independently connected via an approrriate system of taps
and connectors to a fumigant sampling and detecticn meter

30 unit Jlocated in the control room. More rpreferably the
floor and wall-mounted pipes may be further adapted to be
located in recessed grooves which may fcrm part of the
construction cof the walls or floor of the container.

Preferably the control room ncludes a system control

35 box which contains the fumigant sampling and detection

meter unit and power supply switches for mixing fans,
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cont ai ner. Typically the nobile fum gation neans is a control roomin

whi ch the control neans is |ocated. Preferably the partition wall and/or

t he shi ppi ngvacgantedr ner fum gation chanber itself is secured@gaionssis he 5
passage of the fumi gant. This neans thatgtoxic gases fromthe process in
the fum gation chanber will not pose any occupational health risk to
oper at ors of exheustufdmgatiigheppgeat beattkirs rgpdprveéessengpatdnd € t hey nay be

standing in the adhaceil GOMILOLoE0Uod;lnedl S0P AUideS 38k by Weglher 10
secure | ocation for associat ed control equipment. Preferably  the
absorption fwpagstiogoppPfkatus af GPBeFPI¢iE bebthir| adragvertianaled

carbon to whigfiatnkeasheRehtr Of blignext ragtadnbimigant, altaches,ecbyi cally
the fum gation .apgar atus also conprises a 15 | sliding bed or floor on
whi ch t hed pr ciceriesi 85, RAREE8E ofRE| e bdithg *6nf PBaFEd ¢ 99%Fe into

and out of thgdiurtgati gn chawben rwhaekehanl #ade pge andvaint @aatd oaf drhe
produce to be fum gat ed can be perfo y of said chanber.. 20

r red _ext er nal
Preferably tIFBTO88Er 6P rHdh i‘?'ltboFB%ré'ggyabé’mﬁr]’tleu(ﬁd operators would

allow for the safe treatment and remcval of this material
for re-use as firewocd or for building purposes, would

10 eliminate the possibility of insects or vermin escaping
into the environment, would speed up the fumigation
processing rate and would provide some enhanced health and
safety benefits.

According to another aspect of the invention there is

i5 provided a wmethod of fumigating produce, said method
comprising the steps of:

providing a fumigation apparatus including a
conventional shipping container which at 1least in part
defines a fumigation chamber;

20 locating the produce to be fumigated in the fumigation
chamber;

providing a flow of a fumigant to the fumigation
chamber; and

extracting at least some of the fumigation from said

25 chamber.

Preferably the method of fumigating produce also
comprises the step o¢f absorbing at least partc of the
fumigant extracted Zrom the fumigaticn chambker. More
preferakly said £fumigant extracted £frocm the chamber is

30 absorbed on an absorption bed.

Typically the method of fumigating produce further
comprises washing at least part of the absorpticn bed to
remove the absorbed fumigant. More typically the
absorption bed is washed with a scrubbing sclution, such as

35 sodium thiosulphate, to yield cne or more salts, such as

bromide and sodium methylthiosulghate.
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the fum gant which is preferably directly associated wth a heating source,
the latter used to convert the fumgant into a gaseous form The heat
energy transfvertssdst o the fum gant should be such that it hegei®RwmeisRr e
buoyant than 25 anbient air. In another variant the fum gation apparatus
has a source of the fum gant and a heating source which are contained in an
appropri ate storageehexaWy cthé SfeeipHr® agailndest ke pakysageadfidgasesh
Al ternatively _the } gant_.inl et ans i s adapted_tp detachably couple to a
Tobi 1630 2ad Bt PR oo aFE et e SR HEGR B ERE RS Vi ch s
fum gant vessel is nounteddriRrieDesabiytide «conheobrawbrgs ncorporates a

system cont r ol b“m%@%w?n%ﬁa%‘ of %“”?S:gﬁe”ll er'rr{s"%gyczﬁ’irﬁ)a Aand yalues
adapted in use to suppf‘y um gaﬁt FronT the suppl’y 35 sourceto the
f um gat i ors chardserscd@reef arrdifleyrefie foums gatfi orhec hambett Jeas vopdnabde deor s
4 - described, by way of example only, with reference to the
accompanying drawings in which:
Figure 1 shows a perspective schematic view of a
shipping containex fitted internally in accordance with one
10 embodiment of the invention with a fumigation chawber and a
control room;
Figure 2 is a similar view to Figure 1 showing the
flow direction of gas between process units; and
Figure 3 1is a perspective schematic view o©f another
15 embodiment of the fumigation apparatus.
Detailed Description of the Preferred Embodiments
As shown in Figures 1 and 2 there is cne embodiment of
a fumigation apparatus comprising a conventional shipping
container 10, a partition wall 14 dividing the container 10
20 into a control room 12 and a fumigation chamber 16. The
control room 12 contains a heating scurce 18 and a source
of a liguified fumigation reagent 20 both items contained
in a storage box 22 secure against the passage of gases.
The control room also has a vented door 23 to provide
25 external access. Piping means 24 exist for the supply and
distribution of heated fumigant or in this example toxic
cases directly to the fumigation chamber 16. Such an
arrangement ensures firstly that the heavy toxic gas
molecules, for example methyl bromide, are appropriately
30 gasified and dispersed in air for transfer into the
fumigation chamber 16. The gas-tight storage box 22
ensures that the toxic gases being fed to the fumigation
process will not pose any occupational health risk to
operatoré of the fumigation apparatus while those operatcrs
35 may be standing in the contrxol room 12 during that peried

when the gas undergoes heating during processing.



in the container, the end doors when cl osed being secure against the
passage of fum gant and further being fitted with external |ocking cam

devi ces ada be secured with a latch and pin arranggnent. re
preferably t %§&§5&7S| ding bed or floor_ of the fum gati onﬂgapﬁgérvbt

facilitates loading and removal of produéé for fumigation via the end

doors. Preferablyrhhecbypigantobn! ?i 8&@{@11{&0& UGS & b SRR AP e
system located in the upper part of the 10 furrgatlon chanber . Such

an arr angengft-cRafrBREI O het P ufiPHERfRY Wﬁ % TFeneEid EaeaiAt tan air,

to fall in aminspetssd dasiiean 160WNarH Y efridigyehRpcObnklicePreiicastsuch as

the tinber and_dunnage charge \(\,h cf has been | oaded into the fum gation
chanber, 15 @ll CimpEofBp pveiraRl | OIS 935Sy GV Wi%h a

pl uralitysof gd xinagud BNs mpted“ o) G¢H1G5lh| aeashtws gaatandigases swftehi n t he
chanmber. Such an _arran ene trea Qus, or e, even gnd t hor ough di spersion of
the fum gant z?ﬁ&a@é%%s FIHE seﬁf"er net 4 e "(ﬁlespersed in the fum gation
chanber. 20 A ﬁoxei@ahtrhynbarhef exkxmtﬁm meanbisi ngsedes fanspi pe

28 and 30, circulate gases within the fumigation chamber 18

when operating. Mixing fans such as 28 and 3C located by
10 appropriate wall-mountings on the paxtition wall 14

dividing the container 10 into a fumigation chamber 16 and

a contrel room 12 would provide sufficient circulation to

prevent the toxic gases, which are heavier than air, from

only locating in the 1lower portion of the fumigation
i5 chamber 16.

Gas-tight end doors 32 provide access to the
fumigation chamber 16 when it is not operating. A sliding
bed or floor 34 is included in the container 10 to slide in
and out of gas-tight end doors 32. Such an arrangement

20 means that bulk quantities of large individual or odd-
shaped pieces of timber and dunnage may be ccnveniently
loaded into the fumigation chamber 16 because cf the =ize
of the doors 32 and the access provicded ky the sliding ked
or flocxr 34. Conventional shipping containers such as 10

25 have gas-tight end doors 322 which makes them very suitatle
pieces of equipment in this regard.

Extraction means fcr evacuaticn of the fumigation
chamber gases includes a pipe 36 attached tc an orifice 38
located in the lower region of <he partition 14, the pipe

30 36 in turn connecrted to an actuated but:terily wvalve 40 and
a contra-rotating fan 42 and thence tc a pipe exhaust stack
44, The uppermost terminal of the stack 44 is fitted with
a2 gas diffuser and appropriate rain guard 46. Contrcl of
the actuated butterfly valve 40 and contra-rotating fan 42

35 are by means of system control box 26. Such an arrangement

allows the toxic, heavier than air gases to be removed by



attached to an orifice located in a |ower region of a partition or a
container wall, the pipe being connected in turn to an actuated butterfly
val ve furthegogofneected in turn to a contra-rotating fan agam®deéas provi de
suction 25 for the extraction of the fymgant. Mre preferably the
extraction neans includes an exhaust stack positioned vertically above the
fum gati on copimi pedycddesuypemnnxiont erhad NAlmiekhttibe ekhabst skback et ng

fitted with a_gas diffus nd nopriate rajn. guard, exh t
Ctack 20 boPPErotr Rrdo gl RERMANT | BELd LD 8UBRE: BLadIBat A
Preferably theatfurdldat i oonetegeater wothains racpronbdtion.of foldpueéd by

diameter  flgpf erﬁ%ﬁoftov@hg'gyﬁ@frﬁﬂ atmoggﬁewds englept 1 % copnpedad via

an appropriate ste f taps and connectorS to a fum gant sanpling and
det ecti on3net &8 85 sufifi¢iqricdiad@htn tohaldomt (tdle [SFEM Contpmte mfeftgr%bl y

the floor ands¥@ldsdtomnt edaivhes 7BY ke fwd hesyadapt egbdiade withpeat ed

I n recessed grooves which ma forn1gart of the
occupational health risk exposure to operators or others

located nearby the fumigation apparatus.
A plurality of gas sampling lines 48 are mounted on
10 both the walls and floor of the fumigation chamber 1§ and
connected via an appropriate system of pipes and connectors
to a gas flow meter test unit located within system control
box 26. Such an arrangement provides a gas sampling system
which 1s connected in use to a gas flow meter test unit
15 which draws small amounts of the gaseous contents of the
fumigation chamber 16 and delivers a reading as to the
concentration of toxic gas remaining in the fumigation
chamber 16 during the venting procedure. This monitoring
is carried out to ensure that the main fumigation chamber
20 doors 32 may be safely opened for the purposes of removing
the charged timber and dunnage material without
occupational health risk expcsure tc operators or others
located nearby the fumigation apparatus.
System control box 26 also includes power supply
25 switches and circuits for operating heating source 18,
mixing fans 28 and 30 and, as stated earlier, actuated
butterfly valve 40 and contra-rotating Zfan 42. Interior
lights 50 would also be controlled from the system ccntrol
box 2s. Such an arrangemen:t provides a central and
30 securable location for all electrically operated devices,
which is important when seguential operational steps are
reqguired.
During use, dunnage and timber material for fumigation
is lcaded onto the sliding floor 34 and then insertZed into
35 the fumigation chamber 16 using gas-tight end doors 32 to

provide access for the load. The end doors 32 are then



construction of the walls or floor of the container. Preferably the control
room i ncludes a systemcontrol box which contains the fum gant sanpling and
detection 5 wometmo? unit and power supply switches for wCxiamgeostmns,
exhaust fan, lights, gas heaters and valvg_actuators. In the preferred
enbodimrent of the invention the fum gation apparatus 1is constructed
using at |easeadnd candennéared sivbEe ngasest ai penerat&ychby cwanmdEinger i s

in 10 all TasBeet segURLARLE Jof aBdhiNgoany HEEriNok NEANAL] .t
vicinity. In fact, 1f avaiTable, effective fumgation of dunrnage on site
at the wharf B sldiresdlypeardisr sthouf uriyatolp T ofNaMeeBale (VidathidtifJand

renoval of thiga Bt ol al shateherdferss Hbk exoguRde fois b | idigaurpeses,
woul d 15 elimnate the possibility of insects or vermn escaping into

the envirohmedto"w&ifl F¥p&edddn 1M 1 Uhf gAENOAR pr I eSRARREY at eAEnPERSUI d
provi de sone anhaseeg:&ealih andugafety banef idikinAccoafAsngzd 0 aagot Ber
aspect of the i.nvgﬂt lon _there i ' a t hod

.S, 20 ded . Il gati
produce, the“*E 8‘8‘?cgﬁﬁ?fs?”hghfrﬁetggre%\é#nbg‘?:mn ERAMSS: 26 WhEA 931119

use to provide good mixing of toxic gases with the charged
matexrial. When the fumigation interval is complete, the

10 recirculation fans 28 and 30 are switched ofZ, the flow of
toxic gas into the chamber 16 is stopped and gas is
evacuated from the fumigation chamber 16, flowing
consecutively through orifice 38, pipe 36, actuated
butterfly wvalve 40 and contra-rotating fan 42 before

15 exiting the apparatus via pipe exhaust stack 44. As a
safety check of the concentration of toxic gases remaining
in the fumigation chamber 16, gas samples are drawn via a
plurality of the gas sampling lines 48 to a gas flow meter
test wunit located within system control box 26 and a

20 readout is obtained so that the cperator may ascertain when
it is safe to reopen end doors 32 and remove the dunnage
and timber material from the sliding £floor 34 after
fumigation. At this point the apparatus is ready for a new
load of waterial for fumigation and a repeat procedure.

25 FPigure 3 depicts another embodiment of the fumigation
apparatus including a pair of conventional forty (40) foot
shipping containers 100A and 100B loca:ted alongside one
another. 1In this particular construction of the invention
the control room 120 is formed from a twenty (20) foot

30 shipping container 130 located alongside adjacent ends of
the forty (40) foot shipping containers 10CA/B. In order
to avoid repetition and for ease of reference similar
components and features of this altermative embodiment of
the invention has been designated with an additional “07,

35 such as the control rcom 120.

In this other embodiment of Figure 3 the fumigation



provi di ng a fumagation appar at us I ncl udi ng a conventi onal
shi pping container which at least in part defines a fum gation chanber

and a nobi | ewbusget i on nmeans 25 operatively coupl ed to ddigagoantakner;

| ocating the produce to be fumgated in i(pe fum gati on chanber; providing
a flowof a fumigant to the fumgation chanber; 30 extracting at
| east sone of apperddus gakheDmds oab*sBEpt:i'tﬂnbexéanandLrabstaébimgnmt clfeash part

of the fum gag%?extract d fro t he _flggngatlo Cparrbe_ Preie I,he
|

fum gant ext r BRFRF F5%m eﬁlesgﬁan%er e N e aEsor ptTon bed.

Typi cal | y the4poet hothef absermgzitdrndpesr ddlce rfadrther act ivargy | sesbarastd ng at

\ cast f;g}cg{ Vhbghabé&r PtdQRghRd, O henDYEs  thEmARSOMReHy 1 F UBLEAN.,
5 attaches or is absorbed and is thus stripped from the

gas/fumigant extracted from the fumigaticon chamber such as
160, Otherwise the extraction means 1is similar in
construction to the preceding example of the fumigation
apparatus.

10 The control room 120 of the twenty (20) foot container
130 is provided with the heating source or heat exchanger
180 and the source of fumigant, in this embodiment
ligquified methyl bromide. The piping weans (not shown)
which is located in a ceiling of each of the fumigation

i5 chambers such as 160 is operatively coupled to the heating
source 180 and liguified fumigation reagent source 200.

The methyl bromide attaches to the activated carbon of
the absorption bed 150 prior to discharge of the
fumigant/gas mixture from the fumication apparatus. The

20 absorption bed 150 is periodically washed with a scrubbing
solution, such as sodium thiosulphate. In this embodiment
scrubbing of the absorption bed 150 with  sodzum
thiosulphate yields bromide and sodium methylthiosulphate
which are non-toxic salts which can be discharged safely to

25 the environment. Thus, the methyl brcwmide gas is decraded
following its fumigation and then extractiorr from the
fumigation apparatus.

Now that several preferred embodiments cf the present
invention have been described in some detail it would be

30 apparent to those skilled in the art that tnhe fumigation
apparatus has at least the following &advantages over the
admitted pricr art;

1. The fumigation apparatus is adapted Zfrom a
conventional shipping container and thus is relatively

35 convenient and uncomplicated to fabricate;

2. The fumigation apparatus is xrelatively effective



i absorption bed is washed with a scrubbing solution, such as sodi um

{1 t hi osul phate, to yield one or nore salts, such as brom de and sodi um

met hyl t hi osuivhakRe7 -6- Cenerally the fum gant i ncl udes ramsabdgdsschal i de
such as nethyl brom de. The produce is usyally tinber. Brief Description of
the Draw ngs Notw thstanding any other forns which may fall within 5 Its
| scope, preferinedutdgasimgf frecucrveatdon will now be described, by way of

| exanmpl e only, withref e{“ﬁﬁcefﬁrf?léiﬁc%“%?f%%wﬁl dg gwl “Qﬁvwomé&&hn@ gure

1 shows a perspectlve ematic vie pi ng contai ner fitted
internal ly |r1ﬁgceodhmhc%nvmqa1f@mégéglone%ﬁﬁxﬁlﬁﬁﬁ?raﬁ ?ﬁetm?nﬁﬂﬂ%QEﬁtmnth a

fum gation chamber gaseas%m&éel #POPhe Fiaghl 6y 1 SappSediddd YhW theFi gure
1 showing the flow direction of gas between process units; and
5 invention described herein is susceptible to variations and

modifications other than those specifically described. Foxr
example, the source of fumigant need nct be located in the
fumigation apparatus but rather may be mounted on a mobile
vehicle such as a utility truck. The invention need not be
10 restricted to methyl bromide as the fumigant but rather
extends to any substance which is suitable in fumigating
produce and thus killing pests, parasites, insects, or
vermin. The invention need not Dbe restricted to the
specific constructional features described and may for
15 example not include the sliding bed or floor.

All such variations and modifications are to be
considered within the scope of the presernt invention the
nature of which is to be determined from the foregoing
description.

20



Figure 3 is a perspective schematic view of another 15  enbodi nent of the
fum gati on apparatus. Detailed Description of the Preferred Enbodi nents As
shown in Fi guoems2dsrand 2 there is one enbodi ment of a fumsgatAwneappar at us
conprising a conventional shipping contajfper 10, a partition wall 14

di viding the container 10 20 into a control room 12 and a fum gation
chanber 16. Thbecranid @lefiadiy l€he drivenrion featdngoddowee 18 and a source
of aliquified fum gation reagent 20 both itens contained in a storage box
22 secure agai nst the passage of gases. The control room al so has a vented
door 23 to pravi deda Zumigextennappactess compPr psitgy:neans 24 exist for the

suppl y and di tri byt g, ol GG B 0AN o Al AL N s BRAMR € 4 ¢ gases
directly to the fumgatron chanbe ) §uc_ﬁ an arrangenent ensures
firstly tHat whsthéafinesd Cupdisatbpeconanher dreiagamsleptrat Ryl chhbminle, are

appropriately . 3Qq,c0a8] HeCPymashedli spersed in air for transfer into
the fumgation chanber 1.6. The gas-tight storage _box 22 ensures

that the toxic gas%‘émj_fﬂfl%'fi@ée?o PRGNS urPREHAGYCPY 0c ESEPHEE| Ot PRRe any
occupational Reatiindd o BQlow a flow of a fumigant into the fumigation

chamber; and
10 extraction means also being operatively coupled to the
container to remove a majority of the fumigant £from the

fumigation chamber.

2. A fumigation apparatus as defined in claim 1 further
15 comprising control means operatively «coupled tc the
shipping container and arranged to control the flow of

fumigant into said container.

3. A fumigation apparatus as defined in claim 1 or 2 also
20 comprising another conventional shipping container
positioned alongside the shipping container and providing a

control room in which the control means is located.

4, A fumigation apparatus as defined in claim 1 or 2
25 further comprising a partitien wall dividing the shipping
container into the fumigation chamber and a control room in

which the control means is located.

5. A fumigation apparatus as defined in any one of the
30 preceding claims further comprising abscrption means
operatively <coupled to the extraction means, said
absorpticn means being designed to absorb at least part cf

the fumigant extracted from the fumigation chamber.

35 6. A fumication apparatus as defined in claim 5 wherein

said absorption means comprises an absorption bed including

7”’?1’///’7//7”/&/[1[/ RN s
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operators of the fum gation apparatus while those operators 35 may be
standing in the control room 12 during that period when the gas undergoes

heati ng dur {,pQeRisgressi ng. -7- The control room 12 contpahrnsiesomsyst em
control box 26 which functions to controi the flow of toxic gas into the

fum gation chanmber 16. Such an arrangerren% ensures that at all tines the
availability égtlf@%gatdambaga&ebs wiSicble tDedst pbert nafiuahky excoatred! ed

whi ch ensures that h saf e operating procedures can be maintai ned.
A nomi nal nunbBEHGHE maxr% f"%/%m inthis case two fans 28 and 30, circul ate

gases within the fum gatlon chamber 16 when operating. Mxing fans such as

28 and 30 oot o0 A il gar 38R ABELILEus VALL ERUDLENGS ) e opathelion

wal | 14 di vi nt arner a fum gati on chanber 16 and a
control reom fgReawiilng pﬂ@uMe adgbf comppises r@uFé@ﬁe@Bt%e%r‘é%‘/eﬁio?ﬁeoflom C

gases, which w.1CQEQMk§r;kQQﬂ~@'rreéi&%@, said rked or floor being

configured to slide into and out of the fumigation chamber
wherein loading and unloading cf the produce tc be
fumigated can be performed externally of said chamber.
10

8. A fumigation apparatus as defined in any one of the
preceding claims wherein the control room incorporates a
source of the fumigant which is directly associated with a
heating source, the latter used to convert the fumigant

15 into & gaseous form.

9. A fumigation apparatus as defined in any one of claims
1 to 7 wherein the fumigant inlet means is adapted to
detachably couple to a mobile source of the fumigant.
20

10. A fumigation apparatus as defined in claim 3 or 4
wherein the contrcl room incorporates a system control Dbox
and a system of fumigant delivery pipes and valves adapted
in use to supply fumigant from a supply source to the

25 fumigation chamber.

11. A fumigation apparatus as defined in claim 7 wherein
the fumigation chamber has openakle doors in the container,
the end doors when closed being secure against the passage
30 of fumigant and further being fitted with external locking
cam devices adapted to be secured with a latch and pin

arrangement.

12. A fumigation apparatus as defined in claim 11 wherein
35 the sliding bed or floor of the fumigation apparatus

facilitates loading and removal of produce for fumigation

m}fﬁ”l““l””“d IO s s e
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only locating in the | ower portion of the fumgation 15 chanber 16.
Gas-tight end doors 32 provide access to the fum gation chanber 16
when it is YRIWWPE7ating. A sliding bed or floor 34 is i RET#ABEOG3P6 t he
container 10 to slide in and out of gas=i14ght end doors 32. Such an
arrangenent 20 neans that bul k quantities of large individual or odd-
shaped pi ecesVé® Ehertssld dr@r8unnage may be conveniently | oaded into the
fum gati on chanber 16 because of the size of the doors 32 and the access
provi ded by the sliding bed or floor 34. Conventional shipping containers
such as 10 2513 hdvel YHeaGigh: 3®RATAbYT s282 ARAFERI naRe& W héevétly Shftabl e
pi eces of equipsEsdind) didismsl @pardin B¢ aplrhifantedns et omeayacatlofeof the
funigatio% chamher _gases includesta pbge 36dattached o .an gréfi e §8
located im th8 PORRFETEY SHEST WETHEr ¢PEPbRC 127 The e 3P~ i 7S urn
connected to dnmagduiirecthbubeerfly valve 40 and a contra-rotating fan 42
and thence to a pi pe exhaust stack 44. The uppernost term nal of the stack

44 is fitted with a gas diffuser and appropriate rain guard 46. Control of
14. A fumigation apparatus as defined in any one of the

preceding claims wherein the fumigation chamber is provided
10 with a plurality of mixing fans adapted to circulate

fumigant and gases within the chamber.

15. A fumigation apparatus as defined in any one of the
preceding claims wherein the extraction means includes a
15 pipe attached to an orifice located in a lower region of a
partition or a container wall, the pipe being connected in
turn to an actuated butterfly valve further connected in
turn to a contra-rotating fan adapted to provide suction
for the extraction of the fumigant.
20
16. fumigation apparatus as defined in claim 16 wherein
the extraction means includes an exhaust stack positioned
vertically above the fumigation contairer, the uppermost
terminal of the exhaust stack being £itted with a gas
25 diffuser and appropriate rain guard, and the exhaust stack

being arranged to receive the stripped IZumigant stream.

17. A fumigation apparatus as defined in any one of the
preceding claims wherein the fumigation chamber contains a
30 plurality of sma.l diameter floor and wall-mounted pipes
independently connected via arn appropriate system of taps
and connectors to a fumigant sampling and detection meter

unit located in the contrel room.

35 18. A fumigation apparatus as defined in claim 3 or 4

wherein the control room includes a system control box
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the actuated butterfly valve 40 and contra-rotating fan 42 35 are by
nmeans of system control box 26. Such an arrangenent allows the toxic,

heavi er tha i ses to be renoved by -8- fan induce ' romt he
fum gation 9@%&%@%16 at an appropriate | ower height, V\he(r;g%}égag%g}%é

nmol ecul es will naturally congregate w thbut recircul ation, followed by

di spersi on t o406, @xeL0al At ERRANGHS kB dng! ALK AdUsEh RetekSulic

sufficient hengJht‘ to allow the gdas contents of the fumgation chanber 16
to be safelsndveaved swpphpusvésehpat ifoFalmirdaist hfansk expysth efeb-

operators or oihgrs Lacahedeoeardia thevbuntgaitons apparatus. A plurality of
gas sanpling limes 48 are nounted on 10 both the walls and floor of the

fum gati on chanber 16 and connected via an appropriate system of pipes and
connectorsg t o018, gas rehawanst efuhefdt ity rbacaé pdsadd Mdatsyisicempeantingl box

26. Such an a{;l[lgnsq:%r{%n%fgrovi des a gas sanpling system
providing a fumigation apparatus including a
conventicnal shipping container which at least in part
defines a fumigation chamber;
i0 locating the produce to be fumicated in the fumigation
chamber;
providing a flow of a fumigant to the fumigation
chamber; and
extracting at least some of the fumigation from said

15 chamber.

20. A method of fumigating produce as defined in claim 18
also comprising the step of absorbing at least part of the
fumigant extracted from the fumigation chamber.

20
21. A method cf fumigating produce as defined in claim 19
wherein said fumigant extracted from the chamber is

absorbed on an absorption bed.

25 22. A method of fumigating produce as defined in claim 19
or 20 further comprising washing at least par:z of the

absorption bed to remove the absorbed fumigant.

30
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which is connected in use to a gas flow neter test unit 15 which draws
smal | anmobunts of the gaseous contents of the fum gation chanber 16 and
delivers a kapghisagp7as to the concentration of toxic gas resRiBddA@zdsn t he
fum gation chanber 16 during the venting procedure. This nmonitoring is
carried out to ensure that the main fa#Bgati on chanber 20 doors 32 may be
safely opened for the purposes of renoving the char ged ti nber and
dunnage mat eri al wi t hout occupational health risk exposure to operators
or others | ocated nearb the f ioation apparatus. System control box 26

al so i ncl udes power rr?-*‘“ - itches and circuits for operating
heating source 18, Xi ng fans/\s and 30 and, as stated earlier,
actuated butterfly ve 40 and,::“\r rotating fan 42. Interior lights
50 woul d al so be cory oIIed fro {r\‘ syst em control box  26. Such an

ar r angenent pro«lo “”——“““'ﬁw Wd 30 securabl e location for all
electrically opggat e V|ces f\\s | nportant when sequenti al
operational stefs aifjg _-qU|red\; W\ use, dunnage and tinber material for
fum gation ' ;
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I's loaded onto the sliding floor 34 and then inserted into 35 t he

fum gati on chanber 16 using gas-tight end doors 32 to provide access for
it he | oad. wb@osxsoy doors 32 are then seal ed and heat ed p®ivGo/6BSES .,
fgenerated by warming liquified fum gati on reagent 20 by neans of heating
jsource 18, directly enter the funigati & 3chanber 16 via piping means 24.
iSystem control box 26 functions to control the 5 flow of toxic gas into

the fum gati on chanber. As best illustrated in Figure 2, the m xing fans
28 and 30 circulate gases within the fum gation chanber 16 when in use to
“provi de good m xing of toxic gases wth the charged materi al . When t he

switched off, the flow toxi c gas fi\t o A he chamber 16 is stopped and gas
{is evacuated from_ “chanber 16, f1 ow ng

We\n%, actuated butterfly val ve
N\
\

ifum gation interval is E\?rrpl"ete, 1 hePlO \pecirculation fans 28 and 30 are
i
fum gat i q'>$g(

140 and contra-rotatThg

\ X

he
iconsecutively thrdlsugh"\[' Ari fice 38
‘ \ s |
M : // .
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15 exiting the apparatus via pipe exhaust stack 44. As a safety check
of the concentration of toxic gases remaining in the fum gati on chanber 16,
gas sanpl es via a plurality of the gas sanpling gd 0 a gas
flow nmeter t"gEs)?W%?)tml ocated within system control box 26 lJffljngl ao’g%3é
readout is obtained so that the cperatér’3may ascertain when it is safe to
reopen end doors 32 and renove the dunnage and tinber nmaterial fromthe
sliding floor 34 after fum gation. At this point the apparatus is ready for
a new |l oad of material for fum gation and a repeat procedure. 25

Figure 3 depicts another enbod; e fum gation apparatus including a
pair of conventional forty (4 foot shyppi ng containers | 00A and 100B

| ocat ed al ongsi de one anot her nthis !) ticular construction of the

i nvention the control room 12 -1 or ned oma twenty (20) foot 30

shi ppi ng contai ner 130 | ocat ngsi | acentgends of the forty (40)
foot shipping containers 100AtBpA=-+a=orden\to axQi d repetition and for
ease of reference simlar coipo ts aipd fetures ofthis alternative

enbodi nent of the invention G}&si gnaf\ed,wi t hgan addi tional "0",
g\ d N
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' PCT/ALI004003
35 'such as the control.oom 120. In this other enbodl.nt ﬁ?f g@égfégﬁ
fum gation -10- apparatus includes absorption neans %20
an absorption bed such as 150 | ocated downstream of the valve 400. The

absorpti on_bed chaGobRebHdes el iyt GAPAN dhethils Wie fuigantsy (0

this exanple nethyl brom de, attac or 1s abs
stri pped fronPPﬁéogasbﬂmhtgéﬁmleﬁtnant@mameM1Kﬁb duﬁugagabnonhﬁabeﬂlsych

as 160. =~ OLheny efe kDEsr CXRAGLION WIBAMS odboull Fuflank? CRRR! EYELLON

to the precedi ng exanple um ga on apparatus
room 120 of t h@onwémnyr(szoqré odIhamnttalanspoj:Bedl soqmr owvfdedhs t iulhgabgehi ng

anbod: mont 11 Qo e EhyToBr £ B CoLOE g . { nBECkHBAnPORAR ch
is located in @rceilllrenglyfteasﬂm;miiertthe;éhjmlgest i on
Summary of the Invention
According to one aspect of the present invention there
is provided a fumigation apparatus including:
10 a conventional shipping container which at least in
. part defines a fumigation chamber being adapted to contain
produce to be fumigated, and
. mobile fumigation means operatively coupled to the
conventional shipping container, the mobile fumigation
15 means including:
fumigant inlet means operatively coupled to the
container to allow a flow of a fumigant into the fumigation
chamber;
extraction means also being operatively coupled to the
20 container to remove a majority of the fumigant from the
fumigation chamber; and
absorption means being operatively coupled to the
" extraction means, the absorption means being designed to
absorb substantially all of the fumigant extracted from the
. 25 fumigation chamber.
Preferably the mobile fumigation means is defined by a
shipping container. Typically the fumigation chamber is a
pair of shipping containers positioned alongside one
another each operatively coupled to the mobile fumigation
30 means. Alternatively the mobile fumigation means is
defined by a partition wall in the shipping container, the
wall separating the mobile fumigation means and the
fumigation chamber.
Preferably the fumigation apparatus further includes
35 control means operatively coupled to the shipping container

and arranged to control the flow of fumigant into the

| AMENDED SHEET
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15 chanber's such as 160 is operatively coupled to the heati ngpggg’\'@mfg%ﬁ
and liquified fum gati on reagent source 200. The net hyl br Baretred 3P daupry <
the activated carbon of the absorption bed 150 prior to discharge of the
fum gant/gas m xture fromthe fum gati on apparatus. The 20 absorption bed
150 is periodically washed with a scrubbinmg3sol ution, such as sodium

t hi osul phat e. .S . enmbody r i .4 Of . ahs Lon . bed
150 with sodi%&mﬁ‘{%no%srul pha %“éf s!dgro?n'%gé’lgndf@g%ﬁﬁﬁgﬁ HeBhsOhe O
met hyl t hi osul phatentattilc roame inowhiax ithes gbnsrathimshngahs bkoatitedhar ged safel y

to 25 the envi ronn%efer%%ﬂ?h {e ?IS&:E').'J::.&{ orgqde %ﬁ/c& dege aded pping

following its fum gation and then extraction fromt, uni gati on agparat us.
Now t hat sever al cpnietigere futigadinenehamber hibsldsdmt s9memt iagFiRE0e theen

descri bed i ngsong,detai lod ttﬁ@%?&@@ TP HBRAE tRat NOSe: Skiddedd FirBmt he
art that the funigati©on apparatus has at |east the foll ow ng advantages
over the admittetl®rpspcgss; in, theTHamigahigat FBRPeH pht Bt uBCt | BOS§d&PYed

from a conventi gaghpSdRINh&HAl PRIk apd bhdsatSrd ebat ittRl Yeumigation
apparatus during processing, while they may be standing in
the adjacent control room. It also provides an all weather
10 gecure location for associated control equipment.
Preferably the sbsorption wmeans comprises an
absorption bed including activated carbon to which at least
part of the extracted fumigant attaches.
Typically the fumigation apparatus also comprises a
15 sliding bed or floor on which the produce resides, said bed
or floor being configured to slide into and out of the
fumigation chamber whersin loading and unloading of the
produce to be fumigated can be performed externally of said
chamber.
20 Preferably the control room incorporates a source of
- the fumigant which is preferably directly associated with a
heating source, the latter used to convert the fumigant
into a gaseous form. The heat energy transferred to the
fumigant should be such that it becomes more buoyant than
25 anbient air. In another variant the fumigation apparatus
has a gsource of the fumigant and a heating source which are
contained in an appropriate storage box which is secure
against the passage of gases. Alternatively the fumigant
inlet means iz adapted to detachably couple to a mobile
30 gource of the fumigant such as a motor vehicle on which a
fumigant vessel is mounted.
Preferably the control room Iincorporates a system
control box and a system of fumigant delivery pipes and

valves adapted in use to supply fumigant from the supply
35 source to the fumigation chamber.

Preferably the fumigation chamber has openable doors .
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35
apparatus is relati

fum gati on apparat

di scharge- of the fum gant.

the 5 i nvention d
nodi fi cati ons oi@e&
source of fum gant

na
rather may be neseimst obhe Bopesge vehi Eneisanh aa%daf‘&ﬂ%}%

invention need {9ty
rather extends to a
thus killing pe¥ish
not be

may for 15

exanpl
faci

via

disp

; : : : - CT/AUQG0/00336
conveni ent and unconplicated to fabricate; 2. The fyum gggy
vely effective in fum gating producé£ﬁ€% .ﬁ;“¥ﬁ3001

us is "environnentally friendly" inits fum gation and

Those skilled in the art will appreciate that
escribed herein is sustéﬁtible to variations and

héthnEQQ &x SPER T Lsal &M#@S@&ézbe@losé@rb@@m@umhe

nee not e1ocate In t efumgatl ar at us. Qut
e Lichi
b@ytQrnat €3bekehedchh MREAREs bagaboed agot e femmgadt but

ny substance which is suitable in fum gatin roqyce and
Par B e sand 1 PPt SIGNSFERRTn,  MoT e&‘?érﬁ}%ﬁ? ?’oﬁﬂlﬁeed :

regtrigieding0o pkBe wecifidoconst rueheéondumigatimes dppzrathed and

e. not include thecflidin

. or. f.l gor
Litates loading and rem

1b%% produce for fumigation

the and doors.

Preferably the fumigant inlet means includes a

ersion pipe system located in the upper part of the

13

20

25

30

chambex. the

fumigant, which is generally heavier than ailr, to f2l1l in a

fumilgation Such an arrangement allows
dispersed fashion downward over the top of the produce such
as the tinber and dunnage charge which has been loaded into
the |[fumigation chamber.

Preferably the fumigstion chember is provided with a
plurality of mixing fans adapted to circulate fumigant and

gases within the chamber.

Such an arrangement allows more
eve

the

and thorough dispersion of the fumigant and gases as
enter and are dispersed in the fumigation chamber.

the a 'pipe
attached to an orifice located in a lower region of a

Preferably extraction means

includes

partition or a container wall, the pipe being connected in
turn to an actuated butterfly wvalve further connected in

turh to a contra-rotating fan adapted to provide suction

for| the extraction of the fumigant. More preferably the

extraction means includes an exhaust stack positioned

verrically above the fumigation container, the uppermost
terminal of the exhaust stack being fitted with a gas
diffuser and appropriate rain guard, and the exhaust stack

be

e

ng arranged to receive the stripped fumigant stream.

Prefexrably the fumigaticn chamber contains a plurality

of small diameter floor and wall-mounted

pipes
independently connected via an appropriate system of taps
and

connectors to a fumigant sampling and detection meter
unit located in the control xoom. More preferably the

flocor and wall-mounted pipes may be further adapted to be
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Al'l such variations and nodifications are to be considered mﬁth?ETgﬂgxgﬁgé%
of the present invention the nature of which is to be det RS 3P TR

f oregoi ng description. 20 The clains defining the invention are as

foll ows: 1. A fum gation apparatus includjng: 5 a conventi onal

shi ppi ng container which at least in part "defines a fum gation chanber

bei ng adapted tQq@Rka N ProdueSdd Heodwil oMRst mdfl FBbhl pakumdgat tion
means operatively coupled to the conyentional shlgpln ég”“ Lner, the
mobi | e funi gati GiPnEsrUCkiansof e ¥ ?{nﬁkﬁﬁﬁc’l?ﬁgt ’ﬁ%@ﬁ@ operatively
coupled to the contpgiefierably athdVechtircaWrebnaiheladganta isyistetnheontrol
fum gation chamer;  gx{1action,7eans,al Sp.DELR OBSHAS! dng OWBkede ign the
5 meter unit and power supply switches for mixing fans,
exhaust fan, lights, gas heaters and valve actuators.

Iin the preferred embodiment of the invention the
fumigation apparatus is constructed using at least one
conventional shipping container. Such a2 container is in

10 all respects suitable for handling and use in the wharf or
port vicinity. In fact, if availsble, effective fumigation
of dunnage on site at the wharf by skilled operators would
aliow for the gafe treatment and removal of this material

for re-use as firewood or for building purposes, would

[
in

eliminate the possibility of insects or vermin escaping
into the environment, would sgpeed up the fumigation
processing rate and would provide some enhanced health and
safety benefits.

According to another aspect of the invention there is
20 provided a methoed of fumigating proeduce, the wmethod

comprising the steps of:

providing a fumigation apparatus including a

conventional shipping container which at least in part

defines a fumigation chamber and a mobile fumigation wmeans
25 operatively coupled to the container;

locating the produce to be fumigated in the fumigation

chamber;
providing a flow of a fumigant to the fumigation

chamber;
30 extracting at least some of the fumigation ZLrom the

chamber; and

absorbing at least part of the fumigant extracted from
the fumigation chamber.

Preferably the fumigant extracted from the chamber is
35 absorbed on an sbsorption bed.

Typlcally the method of fumigating produce fLurther
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15 container to renove a majority of the fum gant from the f unPGELATINN/00336
chanber; and absorption neans being operatively coupled to RaeivedB0 dhing2001
nmeans, the absorption nmeans being designed to absorb substantially all of
the fum gant extracted fromthe 20 f um gaBhen chanber. 2. A fum gation
apparatus as defined in claim1 wherein the nobile fumgation neans is
defined by a shi ti apR def.i ned
inclaiml or %ﬁ vgas?ﬁ??f!gé?i gj‘r?acsﬁa %g éz%%al r oﬁkggn Béd €

cont ai ners posi tr@m}ce al oimgsi dbsmdanofmugaaach opékmeu véi}»;p:@@&é?ed the t he
nobile fumgatio %f@aéf'ts, o] efln NGl aim
1 wherein the m)%b nglnsg;te?loﬁsnﬁ%én%gal S S’gflgn ﬁtélgzgré???lé% \%Caéﬁh F’% t he
shi ppi ng cont ai né@dllﬂfhetb\mﬁu@ﬁ&ﬁat tag igddnobe| orf owrgatsedhsnesushand t he

fumgation 383 promiddaHRe’sodium methylthiosulphste.
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-13 - 5 -Afumigation %par atus as defined in any onef)f the BCIZAHIOARO336
claims wherein t he apsorption nmeans conprises an absoRpeaicd (2day 2001
i ncludi ng activated car bon to vvhi ch at least part of the extracted

fum gant 5 ation. a parat us def .ined in-any
one of the precded nggc ai %?fé &89 %? %n%m &%’ 3°*F oor on whi ch
t he produce resides, the bed or floor belng 10 configured to slide
into and out of the fum gation chanber wherein | oadi ng and unl oadi ng of
the produce to be fum gated can be perforned externally of the chanber. 15

7. A funmgatian appafahiga8sofiedppethtus agmtlmr@f t he precedl ng C' ai s
wherein the nobile fum gati on neans | ncorporates source
f um gant ich s adi FRRYERC LK ci shERP Y hcanﬁéé&‘?ﬁgwlééﬁpcé‘t t%@a%lt a8r

part defines a fumigation chamber being adapted to contain
produce to be fumigated, and
mobile fumigation means operatively coupled to the
conventional shipping container, the mobile fumigation
10 means including: |
'. fumigant inlet  means operatively coupled to the
container to allow a flow of a fumigant into the fumigation
. chamber;
extraction means also being operatively coupled to the
15 container to remove a majority of the fumigant from the
fumigation chamber; and
absorption means being operatively coupled to the
extraction means, the absorption means being designed to
absorb substantially all of the fumigant extracted from the

20 fumigation chamber.

2. A fumigation apparatus as defined in claim 1 wherein
" the mobile fumigation means is defined by a shipping
container.
" 25
3. A fumigation apparatus as defined in claim 1 or 2

wherein the fumigation chamber is a pair of shipping
containers positioned alongside one another each

operatively coupled to the mobile fumigation means.

30
4, A fumigation apparatus as defined in claim 1 wherein
the mobile fumigation means is defined by a partition
wall in the shipping container, the wall separating
the mobile fumigation means and the fumigation
35 chamber.
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used to convert the fum g. into a gaseous form 20 8. , fu%%‘gc /00386
apparatus as defined in any one of clains 1 to 6 wherein UThe Tt 5‘??!”?"‘?%?8? 1
means 'Ls adapted to detachably couple to a nobile source of the fum gant.

25 9. A fum gation apparatus as defined in any one of the preceding
clainms wherein the nobile fum gati on neansgj-ncorporates a system control

box and a system of fum gant delivery pipes and val ves adapted in use to
suppl y fumi gant5froh £WhGHt)o80@PPaTEEUSE hast GREHRRE 0AR3GTY one oy .

20. A fum gation appaeatu$ngs defdiRed | Phadyimnechl t hergd8RaenNg fidahdTs
wherein the fum gant inlet nmeans includes a dispersjion pipe system]| ocated
in the upper 35 COMPRARES oIl HRSYHRHLGH PBR RGeS actiyated caybon

fum gation apparat ugcasygeéhned i Neady @aetOfot h@he extracted fumigant
5 attaches.

6. A fumigation apparatus as defined in any one of the
preceding claimsg algo including a sliding bed or floor
on which the produce resides, the bed or flooxr being

. 10 cenfigured to slide into and out of the fumigation

chamber wherein loading and unleoading of the produce

@ to be fumigated can be performed externally of the
chamber.

15 7. A fumigation apparatus as defined in any one of the

rreceding claims wherein the mobile fumigation means
incorporates a source of the fumigant which is
directly associated with a heating source, the latter
used to convert the fumigant into a gaseous form.
20
8. A fumigation apparatus as defined in any one of claims
. 1 to 6 wherein the fumigant inlet means is adapted to
detachably couple to a wobile source of the fumigant.

25 S. A fumigation apparatus as defined in any one of the
preceding claimg wherein the mobile fumigation means
incorporates a system control box and a system of
fumigant delivery pipes and valves adapted in use to
supply fumigant from a supply source to the fumigation

30 chamber.

10. A fumigation apparatus as defined in any one of the
preceding claims wherein the fumigant inlet means
- includes a dispersion pipe system located in the upper

35 part of the fumigation chamber.
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o PL1/AUVUOVS S0
preced| ng clains V\/nere' the funigation chanber c’ ai BSved 3 Wbl D¥0;

of small diameter floor and wall- mounted pi pes | ndependent Iy
connest ed via an 5 appropriate system of taps and
connéctors to a fum gant sanpling and detection nmeter unit located in the
control room 12. A fum gation apparatusms defined in clains 9 to 11 10
wherein the _system_contro| box contains 1%tht?%ant sanplin

¥

d
det ecti on met et -untt THRESREIRS éEW%FUs‘E\M?%h mxi iy P4 s02 &Haust
fan, lights, gas hgaéessimnd dﬁél\h% achnets. ke ﬁxﬁnlg‘hmocbnﬁmer

f uni gating produce t he nmet ho risi S s, of rovi di a

fum gation appar SPHs3ing | LY @ Eoﬁ(}‘%ﬁt é} teghﬁg ‘?’*ﬁgamggﬁll&i"ner

which at |east nBuf@ed dqa‘mﬁ%s alﬁ@a@@ﬁémwhaabﬁﬁe@ﬁwa el | e an

fum gati on_neans 20 %Fg)er atlvel coup;:}g o_the container: |ocating_the
n

produce to° be funi GBPEPT I %he & r‘heE)‘at ABRFbe?2S prSVPRTTS 8 f I"Sw &f a

fum gant to the fufughfamn sampling and detection meter unit located in

the control room.

12. 2 fumigation apparatus as defined in claims 9 to 11

‘ 10 wherein the system control box contains a fumigant
sampling and detection meter unit and power supply

. switches for mixing fans, exhaust fan, lights, gas

heaters and valve actuators.

b 13. A method of fumigating produce, the method comprising
the steps of:
providing a fumigation  apparatus including a
conventional shipping container which at least in part
defines a fumigation chamber and z mobile fumigation means
20 operstively coupled to the container;
Jocating the produce to be fumigated in the fumigation
. ~ chamber;
providing a flow of a fumigant to the fumigation
. : chambex;
25 extracting at least some of the fumigation £rom the
chamber; and
absorbing at least part of the fumigant extracted from
the fumigation chamber.

30 14. A method of fumigating produce as defined in claim 13
wherein the fumigant extracted from the chamber is

absorbed on an absorption hed.

35
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chanmbér; 25 extra@m ng at | east sonme of the fum ion fﬂﬁﬁﬁ%ﬂ&mﬂx336
chamber; and absorbing at™ | east part of the fum gant ex dtcoeived Fhddanhaty 2001
fum gation chanber. 30 14. A method of fum gating produce as defined in
claim13 wherein the fum gant extracted fromthe chanber is absorbed on
an absorption bed. 35 15. A nethod of_.fdim gating produce as def ined in
claim13 or 14 further conprising washing at |east part of the absorption
bed to renove Xthe absethed bfnfgaigating produce as defined in claim 13

or lé further comprising washing at least part of the
absorption bed to remove the absorbed fumigant.
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{§7) Abstract
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A fumigation apparatus including: (2) a conventional shipping container (i0); (b) a partition (14) dividing the container into a
fumigation chamber (16) and a control room (12); (c) means (24) arranged to supply gas into the fumigation chamber (16); (d) control
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