WO 02/ 100741 PCT/ SG2/ 00119 1 CONTAI NERI SED HANDLI NG OF BULK MATERI ALS AND
APPARATUS THEREFOR FIELD OF THE INVENTION 5 This invention relates to
cont ai nerwead/1hnd| i ng of bulk materials, for instance rarRCTisGob/dding
materials. It also relates to stockpiling and batching of such materials
using containers in general. 1o BACKGROUND OF THE | NVENTI ON Cont ai ners can
be used to carry bulk materials, for i nst ance raw bui l di ng materi al s.
However, one problemw th this is that such naterials are not always easy
to unl oad. TEONDAINERISED HANDID GOFBPhEMANERIALSANDARPARATUSat t he
materials fall out of the 15 other. iiﬁﬁaﬁiﬁﬁthis is not just a sinple
matter of tipping by a few degrees. erials require a tipping angle
of over 45 to be fully unloaded. This requires tipping equipnment and space
and noreover can cause a |lot of dust and ness. An alternative to using a
nor mal box ERATAONEFHE NVENI3EONa tank or silo container (wwth 20 the tank
in a coq;ainer frame). The materials there are enptied through val ves at
the base. Wiilst this may work for dry materials, it tends not to work for
dalrrlp ones; | Tlfne ndlvainm&ekate@goumnta"fﬂwiséd hasdigt éft bk @teRialk, kfdreihﬁaﬂml Bw S

wel | exenpljfied by concrete ncrete is .a 25 conmmon _co truct

material s apkildiRg giatesigsol ale Eﬁ%‘ﬁ%%ﬁPCkpéléﬂgdan‘bP%@@Pg Qﬁd“&b?’é?erla STYSING
strength of £ e depends on the proportions of each conponent.

Addi tives nayﬂtﬁgs d%%&g% i nprove the fluid properties of the concrete
during mxing and/or casting; others nmay be added to inprove the hardness
of the conc ri.ng:. ignments can al so be added to give

t he coanetéggﬁﬁﬁébﬁig%E%Gvggpﬂ§g¥ﬁgbb§0 specific application, such as to

differentiate the floor areas at a factory. WO 02/100741 PCT/ S&2/ 00119 2

Containers can be used to 'carry bulk materials, for instance raw building materials.
However, one problem with this is that such materials are not always easy to unload.
The containers tend to be tipped up from one end, so that the materials fall out of the
15  other. However, this is not just a simple matter of tipping by a few degrees. Some
materials require a tipping angle of over 45° to be fully unloaded. This requires tipping

equipment and space and moreover can cause a lot of dust and mess.

An alternative to using a normal box container is to use a tank or silo container (with
20 the tank in a container frame). The materials there are emptied through valves at the
base. Whilst this may work for dry materials, it tends not to work for damp ones; the

valves clog up.

The transportation of bulk materials is well exemplified by concrete. Concrete is a
25 common construction materials and is a composite of cement, sand, gravel and water.
The strength of cured concrete depends on the proportions of each component.
Additives may be added to improve the fluid properties of the concrete during mixing
and/or casting; others may be added to improve the hardness of the concrete after
curing; colour pigments can also be added to give the concrete a distinct colour for a

30  specific application, such as to differentiate the floor areas at a factory.



These raw materials are normally supplied in bulk by separate suppliers.

For exanple, cenent is manufactured only at a specialised plant, where

| i mest oneward/ibemge el ectric power are readily avail abl e pambGonbyr1at t he

| ocations approved by the environnental authorities. Simlarly, gravels
are produced at the quarries and the industry is also 5 controlled by the
environnental authorities. Sand may be &edged out fromthe sea or river
bed. These raw materials are then transported to a batching plant. This may
be at a coTixdse g intuterild e nowhallynsuppliyd abelR bytsbpareteisappliers. &od eraapleabl e
for an on site concrete batching plant or ther be ot her reasons wh

it is not feasnblsemanHagiied whsais eRlise i anp BFeIIRSTE e ST

renot e bat ching a9+ ?&‘dil?%@aﬂeﬁﬁ@ﬁﬁd)'bﬁfgfdatttﬁe %cfaﬁoﬁ%y apyl @%eﬁ}ﬁtﬁleoedc\]/irpgﬁﬁntal-rhi S

renot e bat ching plant hay have to oCcupy a | arge 'piece of |an
st ockpi | e tashorttiesnfiingitarhl, graviets hrenplodwead ¢ the ypbiriee sandsthe Hndistriynis also

Si , efficient .of | [ . : I ..all th
bui 'dl g meoarelrE By e FrviBpmeat pisfordlid Sy Banar es BpEGP RS e a0e "
nmay cone frgrereeg THeas AvMinhlkriaRnee MBAl trtafipBRbd fPATbAtehihg gmla%is%apbé hed ent

pl aces. Typically, gravel and sand are transported b arges, while cenent

by speci al ¢opeiauctigingsiteAbuttin andnyrefisesg thsed istno lané swaitablesfor insonagite epnerski | ed
and then transferre he batchin r. ¢ tracti i 0
These bat criRg i BiRRC oL et Sanh SHBrBeRbly BT R 1T A 88 o g

t he transf efawohatetiblg arebanhed it @remstt daiching pln anditragsparttdio sife Wusihcierd 0 t he
air. Abatenent of dust pollution is therefore inportant. Tipping of a
cont ai n&t niKxered T remete batching plant gnayahave 2o jogeunyr a dage . pigges ot dagping of

a 25 cont a%@cg{pi@ Qprﬁgtefi@g.ainqﬁrﬁﬂﬁ: bR cBQﬁtri@s,%ﬁél?aﬁhaﬁﬁ%a‘f)&{)er, Emc%'t ng of

wet sand an avels in si or tank contal ners does no These

probl ens neefdssd tsateeneeraear ch for sinpler and econonical nmeans of shipping
and transfer of bulk materials and yet reducing pollution fromthe present
| evel s. 30 WD 02/ 100741 PCT/ SG02/ 00119 3 SUWVARY OF THE | NVENTI ON

In many places, all the raw building materials are imported from the surrounding
15 regions; gravel may come from one place with sand and cement coming from again
different places. Typically, gravel and sand are transported by barges, while cement by
specialised ship. At the landing point, these materials are stockpiled and then

transferred to the batching plants or construction sites.

20  These batching plants and landing points are normally open facilities and the transfer of
huge amounts of materials generates a lot of dust into the air.- Abatement of dust

pollution is therefore important.

Tipping of a container mounted on a truck tends to cause a lot of dust. Also tipping of a
25  container suspended on a crane is not a safe practice. Shipping of wet sand and gravels

in silo or tank containers does not work.

These problems necessitate a search for simpler and economical means of shipping and
transfer of bulk materials and yet reducing pollution from the present levels. .

30



This invention provides novel containers and, inter alia, an apparatus and
systemfor containerised handling of raw building materials. These

cont ai nerwoanaodtandl ed at a 5 container port and are stoekpgidcedoatot he
stacking yard. Sand and gravel (aggregate) can also be batched into m xer
containers for stockpiling. According to a first aspect of the present
invention, there is provided a container’ for transferring bulk materials,
bei ng shaped, dinensioned in length and width and 10 operable as a
standard frYUVgMARYNORITHE INVENREONNg a base, at |east a portion of which
is openable for discharging contents of the container therethrough. The
base or a portion thereof can be slidable, pivotable, hinged, sw ngabl e,

di spl aced mgE ihvedtiby préides nbvel 6k fhabladd, ke BN bpRkathi@anPbyst@RThr One
conpartnent, the or each conpartnment having at |east one |ower” section of

reduci ng crostisgised baadlingr efarave huildihg awitergals. ol hese spetaingty, arehaddigd dtasur e
assenbly for the or at .| east .one.opening,.for easi ng or. retaini t he
conpar t r'?entC'oélk"(lfbe_r‘itlf’8ﬁta'§l.d aﬂﬁ)?@%‘??_éﬁ? a?ﬁlg SE)%kH’Lg xa@c&ﬁangﬁgd %ragg {aggrggg Sﬂg i's
preferably al@Pbdbatced dato AEREN GhntiindrOfcr stoeRpililig.aspect of the present
invention, there is provided slewing apparatus for turning a container

conprising: a supporting portion; 25 a rotatable, container holding
portion: angediFaRg «f Qb CABbLNG: BR'pfesEAhoLRRh @%kéisgqoméa b Wn@het 3o
supporting portion, erern sai ont ai ner hol ding portion conpriseées: a
base porti arankferisg bpik thaeriAs) dbdiagtshapely dimehdienddowerlenpah tandf wadth omidai ner ;
and 30 arm neans extensicg{:re, 'En a first ?}i rection and havi n(% tenj ng

c1g

f
means wi% h CRsTabis@sehttandgr eantainar apd Ravipe arbase. ot IeAB Gaeaton of WRIC 1Y r st
direction, Jﬁgaﬂlgﬁr%cﬂ&gh% dREnt RS chdiherQferdthffifghal ner; WO 02/100741

PCT/ SG02/ 00
The base or a portion thereof can be slidable, pivotable, hinged, swingable, displaced
vertically, etc.
15
Preferably, the container has at least one compartment, the or each compartment having
at least one lower section of reducing cross-sectional area, each leading to an opening,
and a closure assembly for the or at least one opening, for releasing or retaining the
compartment's contents. Moreover, the or at least one closure assembly is preferably

20  pivoted.

According to a second aspect of the present invention, there is provided slewing
apparatus for turning a container comprising;:
a supporting portion;
25 a rotatable, container holding portion; and
means for rotating said container holding portion on said supporting portion;
wherein
said container holding portion comprises:
a base portion for supporting and fastening to the lower part of a container; and
30 arm means extensible in a first direction and having fastening means with an
extent in at least a second plane, orthogonal to said first direction, for fastening to the

upper part of a container;



wherein said fastening neans is rotatable between a first position where it
cannot fasten said container, whilst the container is supported and

f ast ened wo maid4base portion, and a second position, wheca/San2/ea@n9fasten
said container, whilst the container is supported and fastened to said
base portion. 5 Preferably, when said fastening nmeans is in said first
position, a container can be placed for4fastening to said base portion or
renoved therefrom and, when said fastening neans is in said second

posi tion, the fawheminngpidefasteniogsheanstis ratatabiet between far Gimt wisitign whaeedd f or
fastening to said base portjon aor. renoved.therefrom,6 10 Advant ageoysly, the
base porti offfg} agen a?lfiéﬁ@@awf,m&bgwpn@%m%&pa@?edr B eHER Mo B o
fasteni ng nB&aRSH amb ANEE&shdiRdsHiBAL Hherk & @n FRMAREEontdiAT) FRIMShe Enefifdrad! v
two such apparatus are used together, one for each end of a container.

A pol | ut i onsuppnttedandefnstensiin saiddasep@tiont h t he sl ewi ng apparatus is al so
provi ded According to anot her aspect of the invention, there is provided
a systerrﬁfor producing a mxture of components, conprising: 20 at |east

one st ocki NPreS@ &1y, 00hdhdidEistening @edeh 1 if BaTRSt podition, £LEUHRARGhn baPhcéd
scaling section for determining and delivering a scal ed anount of each

conponent ; @idagprina e saihbiset prition of samayese thepefjomeand, Jvhasdsaih feggnieg sai d
fSt ocking segtlang Eﬁ)gaid rs&%kﬁ@bﬁ'abﬂgth? ?Asgen?wgﬁ}%rgbsﬁnﬁg & Brtafier E%hfbeﬁé{ tem
or producing a mxture o onporient S, nma urther conprrse a sectioft for
hol di ng or plhesddbntastchihgto shid basopgprineot ismbeédtheredionchar gi ng t he m xture.
This could be by using a container as above or the slew ng apparatus as

above. 180 WD 02/100741 PCT/ S&02/ 00119 5

Advantageously, the base portion may be arranged to support a container from below

and said fastening means arranged to fasten to a container from above.

Preferably two such apparatus are used together, one for each end of a container.
15

A pollution control enclosure for use with the slewing apparatus is also provided.

According to another aspect of the invention, there is provided a system for producing a
mixture of components, comprising:

20 at least one stocking section having a stocking chamber for a component; and

a scaling section for determining and delivering a scaled amount of each

component;
and operable such that a container may be stacked on top of said stocking section for
replenishing said component therein.

25
This system for producing a mixture of components, may further comprise a section for

holding or blending the scaled components before discharging the mixture.

This could be by using a container as above or the slewing apparatus as above.

30



Preferably the systemincludes a pollution control section for use between
at least said container and said stocking section for abating particul ate
pol l uti orwav2meit7eri al is discharged into the stocking se®Cir®eo2B801The
stocki ng section, scaling section, mxing section and the one or nore
pollution control sections ideally ar enfhaped, di mensi oned, transportable
and stackable as a standard freight container. This systemis advantageous
for producing concrete. 10 BRI EF DESCRI PTI ON OF THE DRAW NGS The present

i nvent i on Wieferibhdy ther dystem selmdes b edllitionvwamtrof section Kirmise ibebveer atfrastssawd t h

reference to the acco nyi drawi ngs, jn.which: 15 Figs. la- | c show
cont ai ner s $PRARR %{lds%‘gisﬁljﬂg’&s?cﬁf’%ggr iahatH‘rgepﬂ?lc‘tﬂ@\B E)%E"?’é’,n asa@@tfflafhb to
one aspect @fcHaPRdIiMY M dtQkindddfon.2@ - 2 show containers having a hinged
base plate in one or two parts, according to enbodinents of the invention;

20 Figs. 3a - 3b show a conmpartnental i sed contai ner, being another

enbodi nent .of tthek' i nv‘%nti on;. Fi gs n4a -. 4b sEow a (ﬁ%ngaej ner W t hubot h a
base and top™t RSt tan® ‘é’noB“@HBE;S = g§I.nX?>1§ echen gﬂ%w AT PT Lo%% PROREH ner s
accordi ng t@nirl s&tions T8y BB Shaped;i diendidned, Gfansivetabletad saickdble aptai ner s
according to yet nore enbodinents; 25 Figs. 7a - 7c show a sl ew ng

appar at us f#ndard:igeight geataingtcor di ng to anot her aspect of the invention;
Figs. 8a - 8g show a system for containerised handling of raw buil ding
materials at a concrete production plant, according to yet another aspect
of the i nvEisswiem hdvagsgeoda for Pedwwipeoaceal. | uti on control encl osure for
a slewi ng apparatus; Fig. 10 shows another system for containerised

handl i nf of raw materials at a concrete production plant;

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be further described by way of non-limitive examples with
reference to the accompanying drawings, in which:-
15

Figs. la- 1c show containers having a sliding base plate in one or two parts,
according to one aspect of the invention;

Figs.2a-2e show containers having a hinged base plate in one or two parts,
according to embodiments of the invention;

20 Figs.3a-3b show a compartmentalised container, being another embodiment of the
invention;

Figs. 4a - 4b show a container with both a base and top that can be opened;

Figs. 5a- Se show details of containers according to further embodiments;

Figs. 6a - 6f show details of containers according to yet more embodiments;

25 Figs. 7a-7c show a slewing apparatus for a container according to another aspect of
the invention;

Figs. 8a - 8g show a system for containerised handling of raw building materials at a
concrete production plant, according to yet another aspect of the
invention;

30 Figs.9a-9c show a pollution control enclosure for a slewing apparatus;
Fig. 10 shows another system for containerised handling of raw materials at a

concrete production plant;



WD 02/ 100741 PCT/ S&2/00119 6 Figs. | | a - 11 d show interfacial seals
bet ween st acked-up contai ners, according to again another aspect of the

i nvent i orwomegen7412a - 12c show covers for preventing wasPeTEGOR/6W19
materials according to yet again another aspect of the invention; and 5
Fig. 13 shows a systemfor containerised handling of raw building materials
at a port. DESCRIPTION OF THE EVBODI MENTS OF THE | NVENTION 10 Fi g. 1
shows a container 10 with a single sliding base plate 20. This container 10
has the saFigs.diasihd shaw iatcrfaciabdealseregidenastatked-dp bomthimerss acnslisgtd agaimer
castings as a regular freight conptainer already in use, such as that of an
| SO-type or SeaLand-t@;“ﬁéhe%%%’??ta‘?fﬁg‘?l.nv?*ﬁg’nhei ght can be non-standard,

al though stppdasd. hel gllscoRys k& ﬁregéorﬁfn@egasté-%f HawematerialshRcHASE t6 yet

different, al'low ng the base plate to slide open. In this manner
materials wthin the agaimaiotter aggnt ¢fth¢ inyentiant anche bottom The base frane

of the contaiper has,support bars 30 .su ti t he base.pl ate when cl osed
and keep5| n ]igtpfi gid Shﬁﬁ’gé’rsyftﬁ@ f ?m%[%%&?? ncﬁ%\%#ﬁ%"é?’?ﬁ?@g nﬁaﬁglsaés %[Lf’pport
bars 30 are preferablpyorpointed or curved at the top to prevent material
settling on themwhen it falls. .20 Additionally, around the edges of the
base plate 20, there are seals 15 to prevent nmaterial in the container
getting around the ends and sides of the base plate 20 and escaping or
clogging up the sliding action. 25 The base plate 20 need not be a single
pi ece. |t CBASGRIPHEION OF THI© EMBOBIMENTS QD' THBINSBENBIONN Figs. | b and 1c,
preferably with an overl apping edge 21. This has the advantage that the
openi ng!bf the base can be carried out fromeither or both sides, if and

when space Flg.n ¥ tsfl@\!v;f”éi Lohtafet 1€ with a ngfe %ﬁhﬁxg%@é BlaRes0.CAEs BGMSnt M REs NOT e
i ndependently novable or 1mobile basé platées along its length and/or its

wi dt h. Therthe @fenmysitndlac extermiah dengthnhed evidthedighsivns andhobrnee wastiags andy or
where one Sliegglaj‘ %reigmgriltlligér already in use, such as that of an ISO-type or SealLand-type
container. The height can be non-standard, although standard heights may be preferred.

15  However, the base is different, allowing the base plate 20 to slide open. In this manner
materials within the container can fall out of the bottom. The base frame of the
container has support bars 30 supporting the base plate when closed and keeping it rigid
under the weight of the raw materials. These support bars 30 are preferably pointed or
curved at the top to prevent material settling on them when it falls.

.20
Additionally, around the edges of the base plate 20, there are seals 15 to prevent

material in the container getting around the ends and sides of the base plate 20 and

escaping or clogging up the sliding action.

25  The base plate 20 need not be a single piece. It can be made of two pieces 20', 20" as
shown in Figs. 1b and lc, preferably with an overlapping edge 21. This has the
advantage that the opening of the base can be carried out from either or both sides, if
and when space constraints require it. A single container can have two or more
independently movablé or immobile base plates along its length and/or its width. There

30  may be containers where the split is not central and/or where one side is immobile.



WO 02/ 100741 PCT/ S&2/00119 7 In another enbodi ment of this invention, Fig
2a shows a hinged base plate 22 instead of a sliding one. Preferably, this
hi nged bawe ophat7elr conpri ses two pieces 22, 22" as shown PATRGY2/0@B9 with

t he pivot axes along the base struts of the container frane and the

over | appi ng edges substantially md-way in between. For a | ong container,
such as a 5 twenty-footer, it is possible to have the hinged base pl ates
across the container in several sections 24 so as to ensure rigidity of

t he base (Slaenbihgr erdbddimeent ofshilime@npas HipPeshowsat hiagesittrasd platb ZQeinﬁtez{d/Mded

al ong the ce I,e(s f the base fr s). of the, contai.ner her the

| ong or the rie ?fq f&ably} %l%lnp&ea@‘%e PlatfeComRFisAY IEHRIEES 3R » ?%e %@@vnm at es
nmay abut thg ngn% Ewith the pibt %ﬁéseé’lbﬁ@ tH@Bé’se%%%&r@f 12 dohRehe? HEhniE hkP &N
mechani sms 1 o-and gr eat eP strength hi nges may be |ocated at struts 31

i nst ead of avedappine eégaSLmlbstamnallwhm%wmy al helwe(elFl Kprsa Raig anodtainey,. sush fagrat her

but 1 il g el BRI o POSahls 01 FRe e Jihesd baeh PSS ey s Sotlhéty s,
exanpl e, sapderallfecAbil Bf s@haMEnshRIBIGGAbEIe WAL e Pal QbEdt istilg sbstibrr ent

conpartnments of a container. Wth this provision, it 1s possible to supply

a cont ai nerthaifa sard 1 decprayided glong thecentrets) e dierhgse framet of gheprapiiss, in
concrete W tﬁeﬂhe 1‘85& at tl? £h%?{ Wefbn, Sﬁlr %\79 e{]ﬁ)\é)'vﬂ%\ﬁ?fgég SF 8ty e plates

conpositions 0 grega cerren prescall g of each

batch of maheabalthe Icéntrést&ltsin @mamgbﬂneret secoe lavlelig \ahd helbdsngsaethangngt at i on
at a typical cenent 20 batching plant. Three conpartne%{s are_shown but
there t?@deﬁﬁ?tﬁtsﬁé}agthumm%st’ﬂay bolepaied Abshiuts Hepalf efthe pdgrstiuteol engt h
and/or w dttla Qbnthiher ) e)A further enbodinent is shown in F| gs. 4a
and 4b, V\/mc %s a @?% él%at c n'be simlarly opened. This feature allows
easy | oadi ng whil st afterwards covering its 25 contents especially sand,

and ensures,t |st re content |nt duri |n or

st ockpi | i ng* 15I]’ﬁtbe"s Fiﬂ&gﬁl&lea tCPBWa‘ES’Pe‘Etﬁ]éSCBa dlt? 1 é’@gfﬂ(‘i ¥V can
be achi eve%&wlﬂgeﬁaﬁmafs at A kdmd ﬂniey(qtﬁ%@al ﬁldcyﬂ I H{jﬁﬁ§wa?df0@ ckABPR tgand
hydraulic power unit. This method referred for the Iarge power that

it can el iandfor gravel Kaa%r@ganﬁ)mrl@ w‘éleéoma@ffe@nbgghpartments of a container.

With this provision, it is possible to supply a container of sand and aggregate to a
blending station to produce concrete with different structural strengths (having different
compositions of sand, aggregate, cement and water). With prescaling of each batch of
material, it is also possible to do away with the scaling station at a typical cement
20  batching plant. Three compartments are shown but there may be any other number with

compartments separated along the length and/or width of the container.

A further embodiment is shown in Figs. 4a and 4b, which has a top that can be
similarly opened. This feature allows easy loading whilst afterwards covering its
25  contents, especially sand, and ensures that the moisture content is maintained during

shipping or stockpiling.

The sliding action of the base plate (or sections of it) can be achieved by means of
built-in hydraulic cylinders and a (remote) hydraulic power unit. This method is
30 preferred for the large power that it can deliver, yet the cylinders are compact enough
for installation below the base plate. With some compact control units, installed at an

edge of the container for example, an operator can easily operate the cylinders to slide



for installation below the base plate. Wth sone conpact control units,
installed at an edge of the container for exanple, an operator can easily
oper at e twe oegbi7mders to slide WO 02/100741 PCT/ SG02/ 00119CT8GOp@ni1e he base
plate. By operating different control units, different sections of the base
pl ate can be opened. The cylinders and control units may be connected at

| east in sonme parts by flexible hoses that are in common use. The flexible
hoses all ow rel ative novenent between the cylinders and control units

t her eby nakopen thhbasegdate nBy opernting dBfeban coptoslsinits ediffEteat swhivnodf thaibaseray be
integrated with the power _unit. In the same manner, hydraulic cylinders,
For *oxanpl ePialrgh 56 REU. THE FHindsBentnentgrEnas e TEeEL e S

hi nged basepdsabe fRkibkE BbiedNhatOfirel fn- cddiMbAU sk C TROVIRKIHIS hoRdsedIRfw dlativliie to
its huge power, ‘conpact cylinders and control units, and flexible 1o power

| i nes. Addi mpeeragnt thgtivegn|the cinderscamdscontryl baitspthexebyl aapking ba gipeeing lobdheng of
the hinged base pliate. This is particularl ful when. access to cl ose

t he hi nged agggo?sgo len‘(t;lﬁle CB%%sli%llltéR?yo"Iﬁé lélg éatt'f/&lwggg%e qwefr(l)lglt'exanpl e. The
novabl e base plates are al so provided with handles, which allow themto be
pulled 15 from outside, for exanple by a hook on a chain, a forklift.

Ot her neansln €pmicampynery Bydrpyligygglinderss fen, exampleay bec Byedetor sdeass the
reduction (pVA : 1.0 : ' :

abl e mochanries O (I hackE o e Rl PacchiBle ) PRGN i BhaBulL BERFRE i
| i near and prefeateyt) dhoto apdnge ipogvetheonyzse cplimdees a@d coutrol serits) amd flekibleof

contai ner 10, 1Q" ar unted i n.the.structure on which container 10, 10"
sits. |H t Ve %S-ﬁ&%ﬂ@ﬁﬁyé uli¢ cy eﬁ%max&eéﬁawﬁ?& f%sn%@% Jatipe Oiﬁbeages
with a cat CfinsQbdsdplatcd WRIs i§ patfc@brlP asullhRintacéls tOElose b d®8se i9%of 1) -
The advantage of this feature is that only one set of operable nmechani sm

i s requir edpasiblafohsafety eedsans, forsxhmplge point. 25 Figs. 5a and 5b show yet
anot her enbodi nent of a container for discharging its content through an
openabl e base, the details of which are shown in Fig. 5c. The contai ner

10" is il Thshbadiiébave phatédHre alsh provededpoith haiilies, WhichSallooVBEMREbE puléd ch
are seal ed by operable pivoting base plates 32. Pulling a pivoting base

plate 3B toffoneoulside far prample hy arhoelk phla chain.tyEorkbit Qthemaaps.fepecidin
through t hero?zﬂg II?JanE,hs%Cfl 4d Qie}n'otdrr}:owéc?ecﬁ HP Q%cﬂﬁ:‘%n gteglesett rHn‘?ﬁhg a rack and

pinion assembly; or a winch and cable mechanism may be used.

It is also possible that the actuators (both linear and rotary) for operating the base plate
20  (or sections of) of container 10, 10" are mounted in the structure on which container 10,
10" sits. In this case a projection at the moving end of the actuator engages with a catch
on the lower side of base plate 20 (or sections 20" of it). The advantage of this feature

is that only one set of operable mechanism is required at each material discharge point.

25  Figs. 5a and 5b show yet another embodiment of a container for discharging its content
through an openable base, the details of which are shown in Fig. 5c. The container 10"
is illustrated with three funnel portions in its lower part, which are sealed by operable
pivoting base plates 32. Pulling a pivoting base plate 32 to one side allows the material
in the container to fall out through the end of the funnel. In this embodiment, the three

30  pivoting base plates 32 are interconnected, such that pulling one aside, pulls all three.

However, in some other embodiments, especially where the container is



30 pivoting base plates 32 are interconnected, such that pulling one aside,
pulls all three. However, in sone other enbodi nents, especially where the
cont ai nerwp92M@702/ 100741 PCT/ SG2/ 00119 9 conpart nent al iPs&®Go2/Mi139 woul d
not be so. O course there do not have to be three of these funnels and
openi ng portions. There could be any nun;ger, fromone upwards. As can be
seen fromFigs. 5a to 5c, each pivoting base plate 32, is nade up mainly of
5 two vertical end hinge plates 32a, one at each end, and an

i Nt er connectdngrioeatalisat, tthisrwould het base Pdrcviuca theas doawt hbee toppethrgmof , an
arcuate clo urgqlg%e?ted;?)Zb..The cent a_ﬁ of t cl osure EI ate 32b ig its

| owest par t He§s #hrdsoneaing Rortionsy Jste coBidhsrany SPmbe: drom easupw of the
api ces of the support structure 32c are common to the ends of the arcuate
closure plate 32b. The third apex is below the centre of the closure plate
32b, this A®chebnseentfeon Gigssba pofnteachTpizotieg hassalate R, istieads| upsmaislypdhit e

32b closes off the,base of fhe funnel .portiaon 3 . t hereby. preventin

mat eri al® f r'SYA Yféitécsall ﬁ‘&f@&ﬁ‘? P8 3gﬁu%neoaft %?Cﬁleengr %nsdﬁa}nem% r%(fnél?gtf{%v%a\%wmo xt end
beyond t he eglggse pbrtfonchak Wtne) ugper pats Wheraamptleiee plaesinte. TiReanke S i each
15 side prevent naterials_ slipping between the end of the funnel and the

cl osure pl aglesurpiste, 820 iic b lowest pRAgBelomathiss 1s3p friangrlapisyppast sty B S26ut si de
of the Tunngl 38 il didhe LSIH Qruithd'$2d GreFohlifiin & HE cnlifoPihHERM NG
the interconnecting closure pl'ate also sw ngs to one su?e, t her eby openi ng
t he funnel .cldhiee placiale dhephirdfapthés bélowuhe cphtad of 2 closwrenplate 32bnthihe

pi vot axis of the end hinge plates 32a to allow it to swng past the edges
of the tUnnRAingity RBGEt PAMtowi ng any material to get between them However,
this is not essential. The end plates are shown as solid, but could mainly

consi st of bars around its edges 25 instead. They are shown as hinged to
t he funnel B mbint pabdof thebelohiragdate 33 tchnses offt the rhase ofithiel Binoel parhen 331 r ut s.

F s 33 h .OWj in.t h di recti but d t
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plates to pivot outside them
15  side prevent materials slipping between the end of the funnel and the closure plate.

The vertical end hinge plates 32a are pivoted to the outside of the funnel 33, allowing
them to swing to either side. In so swinging, the interconnecting closure plate also
swings to one side, thereby opening the funnel. The arcuate shape of the closure plate
20 s centred on the pivot axis of the end hinge plates 32a to allow it to swing past the
edges of the funnel without allowing any material to get between them. However, this

is not essential.

The end plates are shown as solid, but could mainly consist of bars around its edges
25  instead. They are shown as hinged to the funnel 33, but could be hinged to the container
walls or other struts. Funnels 33 are shown as narrowing in two orthogonal directions,
but do not need to. They need only narrow in the direction of swing of the closure
plate. In the other orthogonal direction they only need to allow the end plates to pivot
outside them.
30
The closure plates are shown as being perforated. Perforations 32d allow water

collected in container 10™ to drain out and maintain the moisture of the material. Below



30 The closure plates are shown as being perforated. Perforations 32d all ow
water collected in container 10"' to drain out and maintain the noisture
of the mawerozaba74Bel ow WO 02/ 100741 PCT/ SG02/ 00119 10 thecpscGhoraied
closure plate 32b is a filter material 32e, such as a sponge, for exanple.
The filter material 32e allows water to Bass t hrough but keeps the materi al
inside the container. Inside support structure 32c is a sloping plate 37.
Plate 37 keeps filter material 32e in place and directs water to port 32f.
Fi g 5b showthetparfostedpiloaprplatec3?b3¥ a fHteB Matdrial 30| \sucl as a spargp) for ehmpleonl y

A hose or be c necte ort 32f
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the upper coptahdtehssidd LifpoRTsthithe t3|2€ IE Qi"@[opﬁx%nﬁlﬁtenﬁ SPlaEEhW Q@@ﬁy ﬁger
mechani smw I'l' now be described. A hook 34 is pivoted on support
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36a. The pivot gm nts 36a and 34a may wel|l be comon, if required. In

addi tion, spatengem3kyupmEssontainersirppingaetoribs loswen conaineiinnel s and hooks 34
15 and/or link bars 36 to return the pi voting base plates 32 to their

cl osed positions. A renote activation bar 35 bel ow the container 10" nmay
be used to Elmgagamligmiec%lsmmn wontbai deserited. ' Al Bodkodweie@ivoeedi 615 sdpgehar ge
position. Its hei is set to push the hoglupwards dur] | owerjn to
pul | th& ba%‘@CBF%lg%“sa@ZV‘ﬁﬁéﬁ PF‘E‘ES(@W béwf hiherHEotng b?é%efa@r%%&h%eﬁ 10"
and al | owi ng, ta?l tﬁ?@&ﬁg&?ﬁ&lt.@: &t Lon®iher l-ﬁh%tlﬂﬁs'sﬁme tthe, EIﬁﬂ('b‘é?sI%)ﬂe V1d§f3 i's
adj ust abl e. or easy control on the opening of bases 32. Once
the contai IMWeaD'the indivedial ipcbtiagcbast plasen B2 n"éhese srh pietadowghe bagest 32
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di scharged in a controll ed manner and within a reasonable rate. This al so

means t hat andéordinkdagBosthgeinm the pofotiag basedatehtLtostheie clesgsl positions.

A remote activation bar 35 below the container 10" may be used to engage hook 34
when container 10™ is lowered to its discharge position. Its height is set to push the
hook upwards during lowering, to pull the base plates 32 open, thereby opening the
20 Dbase of container 10™ and allowing its content to fall out. The height of activation bar
35 is adjustable. This allows for easy control on the opening of bases 32. Once the
container 10" is emptied and the container is hoisted up, bases 32 return to their closed

position by gravity (and springs or other biasing means).

25  In order to reduce the load on the base 32, the area of the openable base should be kept
low, whilst allowing the contents to be discharged in a controlled manner and within a
reasonable rate. This also means that the base 32 should be of a reasonable size and

mass.

30  An alternative mechanism for opening the pivoted base plate 32 is to replace the remote
activation bar 35 with an actuator 35a, such as a pneumatic or hydraulic cylinder as

shown in Fig. 5d. Once the replenishing container 10" is placed at the material



mass. 30 An alternative nmechanismfor opening the pivoted base plate 32 is
to replace the renbte activation bar 35 with an actuator 35a, such as a
pneumat i cworozhyatraul i ¢ cyli nder as shown in Fig. 5d. Oncectssoe/e@heni shi ng
container 10" is placed at the material WO 02/100741 PCT/ SG02/00119 11

di scharge point (which can be a container), actuator 35a is extended and
engaged with the catch fixedly nounted 16n base pl ate 32, thereby turning
it about its pivot and opening the base of the conpartnent of container
10". Link bdischadfe paimy(whichusdbetaocontdinde), taomatoasSéa [id evttersled 2ndfengaged ovithor e
conpartments. 5 A yarjation of the opgeni chanismis to mpunt, the

act uat or 35'2\le ‘iﬁ‘f"‘thet\éi‘? Y [RPUNtesn oy bass B@ﬁ’ ggs&gﬁgwgfi‘tg?‘b%’é.‘tsﬂ’ﬁ’%t e pe
usef ul  such,Qsindh@e vhiiof thktdoRthatiifehd bf dontdlA& 10" MLIRDbLE36" AN He 1edtd: S 62

and 6b show yet "anot her enbodi ment of a container 10" for discharging its
cont ent s t hiuthk base pggendbbEtvivagranordsomphmmentsat ed i n t hese figures, the
base of the <container conprises a plurality of paired inclined plates 25
extendi mg across the base of the container and spaced apart from each

other. Thesg pirakiof @AStel opidl ndRha{ighes0b mdehtvERN acdtlatdnds§0dietiyhe

vertical. They are joined at the upper edges, forming 15 triangul ar shaped
sections 26containgsslOf g shaven i Big. $dhiomeay baasciulrsichas shes thetlifiagrfacitiich

pair of th secti form di scharge chutes 27 through which the
contents are%a%lﬁ‘?‘geé‘hhgrg‘g%’ﬁg' At each end of the container is another inclined

pl ate 25 whose upper edge is joined to the end wall and the | ower edge
joined to the base. These inclined plates 25, together wth the pearest

i ncl i netf pl Beedamnd¢h shashpesaraties rinbagimend Of poramaana chiar 98 disspargng: ¥s 27,
The di schar gt iftduch’ a el bsc0 SRIRKATERT ilse! 4RI UhATaRNBP T,

covers 28 extendi ng acros w dth of the contalner. These covers 28 are
subst ant i al ¢ontaisgrreoeprisesad platadityt off pagred enclinediplate¥ 26 sxppndinglasroen therbase vhat
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between 20 and 60° to the vertical. They are joined at the upper edges, forming
15  triangular shaped sections 26 across the width of the container. The spaces between
each pair of these sections 26 form discharge chutes 27 through which the contents are
discharged. At each end of the container is another inclined plate 25 whose upper edge
is joined to the end wall and the lower edge joined to the base. These inclined plates 25,
together with the nearest inclined plates of adjacent sections 26 also form discharge

20  chutes 27.

The discharge chutes 27 are kept closed by means of triangular-shaped covers 28
extending across the width of the container. These covers 28 are substantially
symmetrical about the vertical. This profile ensures that the flow of the content creates
25  equal opposing dynamic lateral forces on both sides of a cover, and this ensures that
each cover 28 is located at the centre of the discharge space 27. The symmetrical sides
of covers 28 also ensure that the lateral components of the weight of the content on the

cover are balanced whilst the vertical component induces self-closing of the covers.

30  Fig. 6a shows actuator means 29 installed vertically in the space directly below covers
28 and part of the container. These actuators are operable to extend vertically for

pushing or lifting the covers from their closed position and allowing the contents to



each cover 28 is located at the centre of the discharge space 27. The
symmetrical sides of covers 28 also ensure that the | ateral conponents of
t he wei ghwoaR/1bdre1 cont ent on the cover are bal anced whi | PCTISGR20@n i cal
conponent induces self-closing of the covers. 30 Fig. 6a shows actuator
means 29 installed vertically in the space directly bel ow covers 28 and
part of the container. These actuators dfe operable to extend vertically
for pushing or lifting the covers fromtheir closed position and all ow ng
t he cont ent dis¢harddQhibich Ghe 4facBBEHVEESN2hO @b ddds 282and i the iviuliged phutesuth These space
bet ween the covers 28 andﬁé he inclined plates 25. These  actuators are
connect ed t TIPS ALG HRNEY F%ﬁlr@‘ﬁézpoégn%@l ‘ﬁs‘ﬁésbymecypﬁa/%@eéem@#é&ded
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figure) ar gﬁﬁlggﬁveni edr?lg?lgﬁf %?ﬁa}ﬁfféedé&i rﬁ?ﬁ%’fgﬁgé s(gAé[csel{()ggll gﬁvh?\rg\gglkrr@? taairrllg'lgul ar
sections 26commenientty fnstatledsiai theevdid mpace below dfe trimpgelantsedtivas .260ind atg se, a

plurality of the actuators be . .|inked together .and_.are rable as a
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To prevent wear and tear on the actuators 29 due to the flow of the

material s @ingrehapkyeshgnayr benprovadesi gle opprosith esides mafatha eqontaingsr for g epse of
provi ded a (ip%%{tlnfi cial cover 29a around each actuator. This sacrificial
n

on. .
cover 29a ¢ eh be replaced at regular intervals as and when necessary.

15 Fig. 6b illustrates the opening of covers 28 in another enbodi ment when
the container is |lowered on top of a pollution control container 120

(shown 1% FIq . prexent wegp)andgtear gnstheapciiatersi $% dugnicetie flawy at theompterialy, t hi s
enbodi nent, g4; 0, ot : [ : e
ocated as GSPRrEE HORPIE 1% P U orl et TR e bel RGBT bR tord 10,
at a mat eri2fla draml parhoactutiterc Ahisysacsifical c&iari A9ar day, thed e aepltced| at 26gular
mechani sims,. such as th neumatic or hydraulic lines and direction flow
control val W@al%?seangl"gﬁglnc‘?ﬁ?ﬁg%' with the pollution control container 120.
This hel ps to reduce the hardware cost of a container of this enbodi nment.

Each actuator in Fig.s 6a or 6b need not be controlled by a separate
cont r ol 15meclFignés Hustrates the opening of covers 28 in another embodiment when the container

is lowered on top of a pollution control container 120 (shown in Fig. 8a or 8b) for
discharging its content therethrough. In this embodiment, the actuators 29 do not form
part of the container but are located as part of or in addition to the pollution control
container 120, at a material landing or discharge site. Similarly, the control
20  mechanisms, such as the pneumatic or hydraulic lines and direction flow control valves
are also located with the pollution control container 120. This helps to reduce the

hardware cost of a container of this embodiment.

Each actuator in Fig.s 6a or 6b need not be controlled by a separate control mechanism.
25  They can be linked up in parallel, or even in series depending on the actuators used. Of

course, the number of actuators or control mechanisms is not a limitation.

Fig 6c¢ illustrates another embodiment and the opening of covers 28 with the use of
fixed activation bars 29b installed on the pollution control container 120, instead of an
30  extensible piston means. Thus the act of lowering the container causes the discharge

chutes to be opened.



25 They can be linked up in parallel, or even in series depending on the
actuators used. O course, the nunber of actuators or control nechanisns
is not a Wwopmetet7kon. Fig 6¢c illustrates another enbodi mentcarsdor/b@ivpeni ng
of covers 28 with the use of fixed activation bars 29b installed on the
pol lution control container 120, insteaq of an 30 extensible piston nmeans.
Thus the act of |owering the container causes the di scharge chutes to be
opened. WO 02/100741 PCT/S(02/00119 13 It is noted that installation of
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ol lution conirol  container 120. coul e simlarly.installed
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each material handling facility. 5 FIP. s 6d and 6e illustrate yet another
or

met hod of obeteperiegporths apparatss adepsodhtor sagh materiglchandhieg fagitedge of cover 28
has tvvoospoi nts spaced apart from each other, to each of which is attached
an end of a rope 28a. The other end of each rope is attached to a cross

bar 28b noveigh!6d arséd ilRsese 361 afshdrigethahbhbpiingdedkers 2& ADghowkhid Eigds of
the cross 10 bar 28b have hooks for engaging the top edge of the caontainer.
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t her eby opening t es to t contents "of the contal ner.
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sui t abl e nmean r | owi_ng the repositioni of each cross har 28 15
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rope 28c. At the base of pipe 28c is attached a V-shaped plate 28d. This
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15  after they have been lifted, may be provided instead of hooks.

To prevent wear and tear on the ropes, a sacrificial pipe 28c is provided around each
rope 28c. At the base of pipe 28c is attached a V-shaped plate 28d. This V-shaped plate
28d fits onto the upper edge of cover 28 and provides additional support for the pipe or

20  rope.

The cross bars 28b are linked to each other by means of a pair of lengthwise bars 28e so
that hoisting the lengthwise bars 28e at either two or four points is sufficient to pull all
the covers 28 up and open the discharge chutes 27. Alternatively, a single bar 28e is
25  provided at the centre of 28b linking all the cross bars 28b together and two hook
engaging points on 28¢ may then be used for opening all of the covers 28

simultaneously.

Variations of this embodiment are also possible. A variation is to provide covers with
30  other cross-sections, for example, a partial cylindrical section. Another variation, as
shown in Fig. 6f, is to provide a slanting rope with each end attached to each of the two

attachment points on cover 28 with the centre part of the rope going over a single cross



the covers 28 up and open the discharge chutes 27. Alternatively, a single
bar 28e is 25 provided at the centre of 28b linking all the cross bars 28b
t oget her wod2t004hook engagi ng points on 28e may then bePassdod/00119peni ng
all of the covers 28 sinultaneously. Variations of this enbodinent are

al so possible. A variation is to provide covers with 30 other
cross-sections, for exanple, a partial clf}l i ndrical section. Another
variation, as shown in Fig. 6f, is to provide a slanting rope with each
end at t achebart28ecinadrdarfto thalp lovaie cakss batilferdt tipocentrs of thecowmerine? Satuedshtwdie

centre part of the_rope going, over a single.cross WO Q2/10Q741
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two ends of the container. Sacrificial pipeS nmay be provided here too

around the indpeslyf e maintgoineg cdstr daothee aariativa is dadogfwayheith dpewpa bt to
indirect]y the, mai nt.enance cost. Another.variation iis to .do away.wi th the
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cable or chaiwersdgor lifting the covers 28. Another aspect of the invention
is showmn in Figs. 7a - 7c. In this aspect, open top or opened top
containers are discharged by turning them upsi de down using a slewing 10

apparatus 4 r Jr e. t.atabl y_ nmount : i ure
32 lei g arups”HPREdp Rt LRGP RO ALTETE, Yo TR OR e 3R b B
mount ed on bfeded tepcogaintrsuazé Wisehdded Ay tuinime thefi npsidd dowh ushg slslewitig ng 41
is mounted on the support structure. A notor, 15 gearbox and pinion

assenbl {0 48aRP8ra®s Al ed on support structure 47 for turning slew ring 4la.
Dependi ng on the turning torque required, additional drive assenbly nay be
provi ded. Slew ng structure 42 has a base portion wth tw stlocks 45 for
supporti ng Anmhppért isttictgre 470rotasabilipendumisea skewmingestrusaine iddgssiog aslest angdidd

freight container..It also has t verti.call er,abl e .hydraul i c,.act uators
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15  gearbox and pinion assembly 48 is mounted on support structure 47 for turning slew
ring 41a. Depending on the turning torque required, additional drive assembly may be

provided.

Slewing structure 42 has a base portion with twistlocks 45 for supporting and affixing
20 to the lower corner castings of a standard freight container. It also has two vertically
operable hydraulic actuators 43 at its sides for adjusting the heights of two vertically
movable clamping supports 44. The tops of these supports 44 have twistlocks 46 for
affixing to the upper corner castings of a standard freight container, for clamping it
against the base portion. The upper twistlocks 46 are on arms which can rotate about
25  vertical axes in the vertical portions of the clamping supports 44. They can be turned
through 90° to become clear of the container to be handled. This allows the container
to be loaded vertically onto the slewing structure 42. The angle of rotation could be
slightly less or could be more, even allowing 360°. The axis could even be horizontal
to allow the arms to pivot in a vertical plane.
30
The clamping supports 44 and upper twist locks 46 can also or alternatively pivot about

a horizontal axis between first and second positions. In the first position support 44 is in



affixing to the upper corner castings of a standard freight container, for

clanping it against the base portion. The upper tw stlocks 46 are on arns
whi ch carwoaeraeww4nbout 25 vertical axes in the vertical pecrisGogoaf9the

cl anpi ng supports 44. They can be turned through 90 to becone clear of the
container to be handl ed. This allows the_container to be |oaded vertically
onto the slewing structure 42. The angl >of rotation could be slightly

| ess or could be nore, even allow ng 360. The axis could even be horizontal
to al | ow t hehedizomtdl pogitiviotvithriwistloek 46 daécted dovenwads. Tuppott ddpamglsssppg t s 44
and upper tw st |locks 46 can.also or alternativel i vot gbout . a
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twistlock 46 directed downwards. Support 44 can also swing upward to its
second posi tasumgsarfdthd sowaimer; Itcasuppbrts Ad and yppartwist degkp14p asomoarddack to be
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by retracting actuators 43 before engaging wth the upper corner castings.

These oper a@thein¥a¥san al so be sinul taneous or ordered in other ways. Wen a
container is |locked onto the slewing structure 42, the slewring 41 is
rotated to 10 turn the slewing structure 42 and contai ner through

subst ant i al Whet @@ohmairen lyckedtontd the stewvihg piinscturk t42c thie stdvering @1 iy rotdted id S
upright position back through the 180 it cane or throu?h t he remai ni ng

180. Supbor s the lewipg suyetg ¢ 2rnd Ronteingg ﬂHﬁug}h@b@%ﬁﬁb’, YK ta empLy Pt on a
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. content 1t .
cont ai ners caﬁ e very nheavy, e enbodi has two such Sl ew ng

appar at usesthfihgh@herehdinif@tsocend. A preferred arrangenent is shown in Fig.
7c, where two slew ng assenblies 40 are nounted on a guide rail 49 to
allow for variations in 20 lengths of containers. Although both are shown
as being at Sl?p%o'fjtssttr%%{u?e H?Scla}l Ibcemr%(’)un?gci $n the ground, on a trailer, on a forklift or on

15  other suitable structures or vehicles.

As full containers can be very heavy, the preferred embodiment has two such slewing
apparatuses 40, one for each end. A preferred arrangement is shown in Fig. 7c, where
two slewing assemblies 40 are mounted on a guide rail 49 to allow for variations in
20 lengths of containers. Although both are shown as being at adjustable positions, only

one needs to be adjustable or on the rail.

Fig. 8a illustrates a containerised batching plant where various components are batched
together in bulk, for instance for concrete. Each type of raw material used has its own
25 feeding stack 100, which comprises an assembly of containers stacked on top of each
other. The bottom, discharge container 102 has an outlet chute 50 through which the
material is transferred by a feeder, for example a conveyor, to a scaling station 60
before it is blended with other components in a station 70. From there it may be loaded
into a mobile mixer or other container. Station 70 may be a mixing device and/or a

30  stock holding device.



one needs to be adjustable or on the rail. Fig. 8a illustrates a
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the upper Iimt of the material stock. Fig. 8b shows a container 10 full of

rel evant materials on the top of the stack 100 It ~enpties downwards into
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any shown earl ase or by tipping tﬁhe co twal ner up5| de
down, usi ngsahtiés wbtemtdnglsrrbﬁhah ifemit thelsegin tmddll@grgiramy orli‘b sdhiatigpethe antoanner
102 is exe ified by the different egqt():odl nt s S. 8c - 8e. Each

dr awi ng showisV4 S%?‘H@“W‘BWB‘FWHBS‘ O %Ppé’ Wew. In each case
the 20 contents of the container are noved to a discharge point by at

| east one screw. The pollution control container 120 is shown in nore
detai | 150 FThg o@ing me¢hmnish mey batapy shown earlier, e.g. a movable base or by tipping

the container upside down, using the slewing mechanism described earlier.

Discharge container 102 is exemplified by the different embodiments of Figs. 8c - 8e.
Each drawing shows a side view of the container and an end view. In each case the

20  contents of the container are moved to a discharge point by at least one screw.

The pollution control container 120 is shown in more detail in Fig. 8f. It is illustrated
with two funnels 126. These collect and direct the material falling into this container
from above. Below and to the sides of the funnels 126 are a plurality of exhaust fans
25  122. Separating each fan from the inner chamber of the container is a filter 124 for
catching fine dust particles in the exhaust air when the raw material is released into the
feed stack from container 10. The undersides of the funnels 126, above the exhaust fans
and filters act as diverting shrouds for creating venting spaces for the fans and filters.
Below each filter section is an enclosure 128 to trap dust particles that accumulate and
30  fall off the filter. On the bottom of each enclosure is a valve 129 for periodic removal
of the accumulated dust. This aspect of the invention provides for an abatement of dust

pollution inherent in this industry.
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The funnels in the pollution control container may divert the flow of
materials to different storage points when a conpartnentalised container
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t hroughiichut e 50. Above the filter

Above the stations 60 and 70 is another pollution control container 80, as shown in Fig.
8a. As with the pollution control container 120 described earlier, there is a plurality of
exhaust fans 84 with a filter 86 separating the fans from the other chamber of the
container into which the raw materials are conveyed through chute 50. Above the filter
20 and near the top centre of the container, there is a plurality of anti-choke cylinders 82.
These cylinders are operable to shake off the dirt on the filter to prevent the filters from

being clogged up and become non-functional.

Depending on the reachable height of the handling facilities at the batching plant, the
25  feed stack 100 (comprising at least one stock container, a pollution control container
and the material supply container) may be mounted directly above the stations 60 and

70. This is illustrated in Fig. 8b.

A pollution control container 120' for use with the container slewing apparatus 40
30  described earlier is illustrated from the side in Fig. 9a and from the top in Fig. 9b. This

container 120’ is larger than standard containers. However it is balanced such that it can



20 and near the top centre of the container, there is a plurality of
anti-choke cylinders 82. These cylinders are operable to shake off the
dirt on tweokitbaver to prevent the filters from being cl oggedGopoaned becone
non-functional. Depending on the reachabl e hei ght of the handling
facilities at the batching plant, the 3 feed stack 100 (conprising at

| east one stock container, a pollution ntrol container and the materi al
supply container) may be nounted directly above the stations 60 and 70.
This is il Islazﬂcramemb ofi theing .an@thas Awisolldaks i soitatdp josvioned Midrathat purpdee. It as use
wi th the container ééevm ng PpErg us 40 30 described earlier is

i 11 ust rat edSePEtacked 8 P 9fistaekd%09a and fromthe top in Fig. 9b. This
container 120" is larger than standard contai ners. However it is bal anced
such that it can WO 02/ 100741 PCT/ S&2/ 00119 18 stack on top of them and
has twi st | Agksthsuithesipolluipors cdritoh echtiver ddsamqumaplmethetetls iagplurshiyvef fansicked

car or > ¢ R el g8 1) e TveR e Bl REbls oo R 6B B8 o5

to divert tdihfadkid siecki@indihed! 194101 lothet BntaidBEsah RRIck 160.OThis psSi@tbnacontioE
stock container 104 or other containers in stack 100, This poI | ution

control  cosnnidingsrl200kms alaegeframe 422, whiphbisisBownyipifighh in Eigs Aevaadieaclosgsia j n
Fig. 9 4 d
Tl a0 TriuCOIERES aBnc Bl G0 dha SHEOTO (BRPRIPY TSty RO el 5

| ocks. 120' 13l sffriras IBEﬂ:)Iyaﬁé@bloé toizy krcks. 1120 aitso hhsarehacﬂablﬁ co%leslélaatehesl osed
when a supply cont ain i.s |oaded onto the s apparat us for it _to be

overt ur Hed RRdIRese ary %eﬁtvg o PRI ROAtAINGS i aee HélPe sleWmg apRerapisdar ed i s
cont ai ned H?%CL% &%Qm&adanhhmefaohieﬁ{sschg elahfn qﬁ§tmam&t ithd %ﬁstfér%ﬂ:d is

polluting t envi ronnent . ot | ution control containers,
t he fans' rm’nwncm imsde H@0' raad/ethseﬁlltqyertramnlmfalduyt pertclesafromhgolutsng the

partlclesfromclo i.n the, fil Addi.ti b,ra .0n _nNea

Piee. b usciigtman? it e e ndiida epfifaniroRiers, 16 bhavtil iRabrer
enbodi nent  RlededBdriidically ft6 eRhNthe FuRGharticdes fr@A TGN upl B fili¥ey addaiomap a
set of rails and | oads/unl oads the material supply containers 10 onto/from

on top bF syibekios oirans mey 8lse b usedrtiimpravgils Bltereffliderryhas a finite working

Fig. 10 shows yet another embodiment of a material feeding stack. A transtainer 150
moves along a set of rails and loads/unloads the material supply containers 10
onto/from on top of stock containers 104'. This transtainer 150 has a finite working
20  height. In this case, the pollution control features of 120 are integrated into the upper
part of stock container 104'. Below container 104' is a scaling conveyor 152 for feeding
the right amounts of the different material components to a link conveyor(s) 153 for

discharge into station(s) 70.

25  Each station 70 is enclosed in a pollution control enclosure 120". As with the other
pollution control features, there may be a plurality of fans and filters for reducing dust

pollution. Additional vibration means may also be provided.

In accordance with the requirements of standard freight containers, they are stacked on
30  top of each other with only the corner castings of one container in contact with those of
the other container. This means that the interface between containers is open and dust

pollution can emanate from or enter into the interfacial gaps. Therefore portable seals
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adj acent | engt h3h, i§id6s Dhis WP TcofRAGRSs tdddtiet RYorial B¢RNdgaY Wik &hkalovkal | 1 ng
bet ween them A different cover 142 is used to cover adj acent edges and

corner 1tas¢qvegag e pdipgans lengths, sidgsariosher pegest werebiyrpr@mmég meterighfpllinge it
difficult thtlvggA( tﬁetﬂ%”A different cover 142 is used to cover adjacent edges and corner

castings. Otherwise the material may fall in there too and make it difficult to lock them
properly. Between them covers 140,142 can be used for every adjacent edge. For
instance, along the top, several of cover 140 can be used along an adjacent length,

20  depending on the lengths of the containers.

Fig. 13 illustrates a system for a container port for containerised handling of raw
building materials. From a barge or container ship 300, the containers are unloaded by
means of a crane or other means (not shown), and unloaded onto prime movers 350 for
25  transfer to the stacking yard by another crane, typically a rubber-tyre gantry crane 400.
Within the crane operating area, is a concrete production area 500, for instance the
batching plant described earlier. Each component of concrete is loaded into the scaling
station 60 to détermine the amount before it is loaded into the station 70. This may
include the relevant amount of water if it is required wet immediately. However, a
30  customer may order only the raw building materials. In this case, a container with the
required type of raw materials is retrieved by the crane, loaded onto a container truck

for dispatch to the customer, without going through the concrete production area.
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While only a few embodiments of the apparatus and system have been described and
illustrated, it is to be understood that many changes, modifications and variations could

be made to the present invention without departing from the scope of the invention.



VWhile only a few enbodi nents of the apparatus and system have been
described and illustrated, it is to be understood that nmany changes,

nodi fi catworg/ieevdi vari ati ons could be made to the presentrdrrsGanvoian

wi t hout departing fromthe scope of the invention. WO 02/ 100741

PCT/ S&02/ 00119 21 CLAIMS 1. A container for transferring bulk materials,
bei ng shaped and di nensioned in at | eadt |l ength and width to be handl ed as
a standard freight container and having a base, 5 at |east a portion of

whi ch i s openable for dischargi ng conCEAIMS®f the container therethrough.
2. The container according to claim1l, wherein said at |east a portion of
said base is slidably openable. 10 3. The contai ner according to claiml

or 2, wherejn SaAQoﬁ{aiﬂg??o?ttreﬁ‘lsﬁﬁjiﬁé mkg;ate?ﬁinsq beii@SBaped 4Rl EARYorRREN P! €.

4. The contai ner according to any one e preceding clains, wherein the
15 openabl elepi¢rigtnamf widile tdbes bamiberbas 3 standerd lfreeght confeinpraand Iufvirtgwobase,

cooperating halves, with _.one cooperatjng e havi n n,overl a ver the
ot her when Yaicastadartiol ef 8@%@1 lssf’pﬁ*}‘?%iecg(ﬁt g’i%ﬁ?é’{glﬁ%c%f‘ﬁeflﬁgoféhecg%’ﬁ?ﬁlﬁf
wher ei n bot{eRal¥gmh of the or each pair are openable. 20 6. The contai ner

according to claim1l1, having at |east one conmpartnent, the or each
conpartnent having at | east one | ower section of reducing cross-sectional

area, each,leadijng to.an openin n r : r.at
| east one openi ggk,‘eq?oélgamerrealcg(g (i gb(??m?’e ’é’lﬁl ne?‘%}éll s%ﬁ?i%rrg%% ?ljrtrlghtoﬁcgggg)ﬁfegnt S.
25 7. The Ci@@ﬁ@d]_-ﬂlﬁbp@@ﬁl@r ding to claim6, wherein said at | east a portion
of said base conprises an arcuate portion, operable to swing away from

sai d op¥hing. 8. The container according to claim6 or 7, wherein the or at
| east one ¢} 0SUrfne container according to claim 1 or 2, wherein said at least a portion of said

base is hingably openable.

4. The container according to any one of the preceding claims, wherein the
15  openable portion of the base comprises at least one pair of two cooperating halves, with

one cooperating edge having an overlap over the other when said base is closed.

5. The container according to claim 4, wherein both halves of the or each pair are
openable.

20
6. The container according to claim 1, having at least one compartment, the or
each compartment having at least one lower section of reducing cross-sectional area,
each leading to an opening, and a closure assembly for the or at least one opening, for
releasing or retaining the compartment's contents.

25 -
7. The container according to claim 6, wherein said at least a portion of said base

comprises an arcuate portion, operable to swing away from said opening.

8. The container according to claim 6 or 7, wherein the or at least one closure

30  assembly is pivoted.



30 assenbly is pivoted. WO 02/100741 PCT/ S&X2/00119 22 9. The contai ner
according to claim®6, 7 or 8, further conprising hook neans for noving the
cl osure aweanhby4t o an open position to all ow the cont ent CafSGOR/80119
conpartment to discharge. 5 10. The container according to any one of
claims 6 to 9, having a plurality of said closure assenblies pivotably

| i nked by |inkage nmeans so that openi ng?dne opens them all. 11. The
cont ai ner according any one of clainms 6 to 10, wherein the or at |east one
10 cl osur e @ssenfleycdmbiing apesriipgab ethigl Quses, Fuah@ doafpraingdwioRgnédnyifek t o
drain through. 12. The container according to claim 11 further conprising a
filter nearBoWngpbeeelosuse|assemly ©r 2Rt OREBaRPSIHNE 19 eFBY éb%ocoere@%gg iH at e
for allow i Ln_through but keeping material inside the
container.Q%gh%ghg?ﬁ@(g%ﬁkgfher according to claim1l or 12, wherein the or
at | east one closure plate is arcuate and is arranged to have a

substantially caonstant gap between it and_ifs peni ng,. as it j.s gpened. 20
14 The Scortlhi neHies ottt AGCarging) Q ahy f,newﬁelfamgé%i oPBag Aarpl e
plurality Qfjoesd Qs}aelﬁbﬁ&rﬁiv&amym{e@@qugge TR AR PehRlp WMetdpehdetiPaces
bet ween portions which 'slope down towards each other form ng di scharge
chutes. 15.allThe contai ner according to claim 14, wherein said base further
conprises 25 sloping portions along both ends of the container to
facilitate the discharge of the contents and prevent nmaterials from

accunul ating at TiecoiiiferGdtdrdhetingChir Eeolaidh-6 (e, Ghededi heror a€ t@kdomyg t o
claim14 or 15, further conprising a plurality of noveable covers on said

di schari§e cHesuessassprablythiasaperferatedecloper Ripledon Hlowing Bnidrtg drainthrepght es. WO
02/ 100741 PCT/ SQX02/00119 23
12.  The container according to claim 11 further comprising a filter means disposed

below the or at least one perforated closure plate for allowing fluid to drain through but

keeping material inside the container.

15
13.  The container according to claim 11 or 12, wherein the or at least one closure
plate is arcuate and is arranged to have a substantially constant gap between it and its
opening, as it is opened.

20 14.  The container according to claim 1, wherein said base comprises a plurality of

sloped portions spaced apart from each other with the spaces between portions which

slope down towards each other forming discharge chutes.

15.  The container according to claim 14, wherein said base further comprises
25  sloping portions along both ends of the container to facilitate the discharge of the

contents and prevent materials from accumulating at the ends during discharge.

16. The container according to claim 14 or 15, further comprising a plurality of
moveable covers on said discharge chutes operable to close and open the discharge

30 chutes.



17. The contai ner according to claim 16, wherein said covers can be lifted
to open the discharge chutes for discharge. 18. The contai ner according to
cl ai m 17, wbuwettbwgs1 conpri sing piston neans for lifting 5 ®ardcopvans. 19.
The container according to claim17, further conprising access neans to
allow actuators to access and |ift saiq covers from bel ow t he cont ai ner.
10 20. The container according to claim 17, further conprising lifting
nmeans attached to the upper sides of the covers to lift them from above
21. The contaAi nefhacutainémegcording taiakid0l 6, wheran said ajoders icfin be difted &mepen
conprise flexible ans chgsen fromthe group conprising: cable, rope and
chain. 15 2 _e)élwéarggﬁlpg?sréf ’eig%gedi ng to any one of the preceding clains,
being conpartnentalised, the base of each conpartnent bei ng openabl e and
cl osabl e independently of each other. 20 23. The contai ner according to
any one of the pFheeninperacedrding tarkeonidi fgthensamipising migen oreans fos lifting
gener al far%(i)dcév%?sl uding, but not limted to, any one or nore of. goods on
pal l ets;” material’s’ in druns or cartons; and nmachi nery. 24. The contai ner
according to any one of the preceding clains, further conprising 25 one or
nore doors at one or nore of the ends and/or sides. 25. The contai ner
accordi ng t b-anylmeongingripgcordmedaickimel 7aifurghagsempriping acqesngeans oglowy on of

the top 1S sl fg0kyaRElIAYRPLY ARERARLE bedd BB colifccont ai ner according to

any one of the preceding clains, turther conprising ocki ng and securing
means for securing the openable base portions in a closed position. WO

02/ 100741 PCT/ SQ2/00119 24 27. The .co i ner accaor di .to any aqpe of the
precedi Hy cthi sl DG eATEHRST 4G _Fqgstf’rfzalmp{]}s ‘i‘i\é’%‘?“ﬁ‘é‘gqgﬂ%fnﬁ S{ﬂg‘c f%si ng
the at | easf, Oep R SRARDPOEHP ST 18T thRAl fo@aB6ve S 28. The contai ner
according to any one of the preceding clains, further conprising

21.  The container according to claim 20, wherein said lifting means comprise

flexible means chosen from the group comprising: cable, rope and chain.

15
22.  The container according to any one of the preceding claims, being
compartmentalised, the base of each compartment being openable and closable
independently of each other.

20 23.  The container according to any one of the preceding claims, also being suitable

for transferring general cargo, including, but not limited to, any one or more of: goods

on pallets; materials in drums or cartons; and machinery.

24.  The container according to any one of the preceding claims, further comprising

25  one or more doors at one or more of the ends and/or sides.

25.  The container according to any one of the preceding claims wherein at least a

portion of the top is slidably or hingably openable.

30 26.  The container according to any one of the preceding claims, further comprising
locking and securing means for securing the openable base portions in a closed

position.



seal nmeans around the at |east one openable portion of said base, to
prevent contam nation of the novenent nmechanismand to m nim se wastage of
mat er i al swo29/108kewi ng apparatus for turning a contai ner ®OF®GIFDIIG? 10 a
supporting portion; a rotatable, container holding portion; and nmeans for
rotating said container holding portion_on said supporting portion;
wherein said contai ner hol ding portion ggnprises: 15 a base portion for
supporting and fastening to the |ower part of a container; and arm neans
extensible in a first direction and having fastening neans with an extent
in at |east second pl.ane, orthogonal to.said first direction, for.

f ast eni ng t%ﬂt hefg%f)‘ﬁg?mﬁaﬁcforg’fngégéﬂﬁtoﬁ? REfhe ngﬁgr{:l@g}sdﬁpégrt RIS ans
i's rotatabl §isRANRRS 6 dpbfifif aRPEblih® e &1ast dre opeRatidpitbn besHiEPaseai d
container, whilst the contarner is supported and fastened to said base

portion, and a second position, where it can fasten said container, whil st

the contain I sw.supported and fa sal d . base .pnarii s
Apparatus a (forlelrllegC?Doalg?raﬁcﬁ%)r ge tﬁ%é?@lg%?%\a@?éjﬁecggfng %{sgeﬁ?‘ﬁgr ?r%%anésull in
said 25 figeal hemktarotnd ah€ it Rhdleond apeidldIppash obrsaidiHasd)i @y prevesai d
base portion or renoved therefrom and, when said fastening nmeans is in
sai d secondcqsEaminaen of the moyementimeshantag gad ghaumpasesvastags of Biafeilst r om bei ng
pl aced for fastening to said base portion or renoved therefrom 30 31.
Apparatus according to claim?29 or 30, wherein fastening neans is rotatable
about at | e2&t aSkeving apphratsifor turifing) 2 LAQAIRdlcHAPIsBEI2/ 00119 25 32.

Appar atus according to.claim?29 or 30, wherein fastening neans is rotatable
about at®|east a? FRAPPHHRPAMOKi s. 33. Apparatus according to any one of

claims 29 to 32, , YiREBkNedaln? ASRIMPdHi ahd 5 arranged to support a
contai ner frombelow and said fastening neans are arranged to
means for rotating said container holding portion on said supporting portion;
wherein
said container holding portion comprises:
15 a base portion for supporting and fastening to the lower part of a container; and
arm means extensible in a first direction and having fastening means with an
extent in at least a second plane, orthogonal to said first direction, for fastening to the
upper part of a container;
wherein said fastening means is rotatable between a first position where it
20  cannot fasten said container, whilst the container is supported and fastened to said base

portion, and a second position, where it can fasten said container, whilst the container is

supported and fastened to said base portion.

30.  Apparatus according to claim 29, wherein, when said fastening means is in said
25  first position, a container can be placed for fastening to said base portion or removed
therefrom, and, when said fastening means is in said second position, the fastening
means obstructs a container from being placed for fastening to said base portion or

removed therefrom.

30  31.  Apparatus according to claim 29 or 30, wherein fastening means is rotatable

about at least a vertical axis.



fasten to a container from above. 34. Apparatus according to any one of
clains 29 to 33, wherein said base portion includes a pair of tw stl ocks
for fastewDrg/100041 ower corner 1o castings of a contai ner pCarsgozei1d9
fasteni ng neans includes a pair of tw stlocks for fastening to upper corner
castings of a container. 35. Turning apggrat us for turning a standard
freight container over, conprising two 5 sl ewi ng apparatus facing each

ot her, each as defined in any one of clains 29 to 34. 36. Turning apparatus
accor di ng t3.cl aAppB&ps hceardieg te abpmi 29 ny 3Pavherwdafisteomg mhamshs adtatablest one

of said slewn ratus i s novable nmounted for adjusting the relative
di st ance beﬁ%ﬂﬁﬂgﬁgagmﬁ%taﬁ@?ﬂshol ding portions of the two clew ng
apparatus. 20 37. A systemfor producing a m xture of conponents,
conprising: at |east one stocking section having a stocking chanber for a
conponent ; ¥nd aABRasitinacoveding emaryoenedudtcdaimis 20rg 3@dnwhersin the basegpaitier & ed
anount of e anent.: 25 .wher e| i i SHG at a
cont ai neS]; rr%;l;/a%%& g({ngl%ﬁg(e)g aoﬁorg%lﬁerof}oégeg& g?%é%lﬁggggtés@%@%%‘q?%g rep ee&np)s hi ng

sai d conponfagten td@editainerdBom hb6vesyst em according to claim 37, further
conprising a section for holding or blending said scal ed conponents before
di scharging the m xture. 30 39. The system according to claim 37 or 38,

operabl e sugh th %?atﬁ?géd:%mﬁ%%%8%E%ke@i$w3€%%%%nCl ainms 1 to 28 may

be stacked on top sald sto section PCT/ S@2/ 00119 26
for repl eni shi ngsaghbakecporpiomeéndluddser pain ol ytwigpleoksn fprsfastenibg ge lawer corner

di scharg}i ng said _material tgeret hrough. 40. The system according to claim
37 or 3B @i efRspRIerAids| ewi ng apparatus 5 according to any one of

claims 29 to 34 Qfd fadeRinddnSRRFMAMS adfafiasftiWigdiobRs for Fasiendsy @ upper corner

castings of a container.

35.  Turning apparatus for turning a standard freight container over, comprising two

15 slewing apparatus facing each other, each as defined in any one of claims 29 to 34.

36. Turning apparatus according to claim 35, further comprising rail means on
which at least one of said slewing apparatus is movable mounted for adjusting the
relative distance between the container holding portions of the two slewing apparatus.
20
37. A system for producing a mixture of components, comprising:
at least one stocking section having a stocking chamber for a component; and
a scaliﬁg section for determining and delivering a scaled amount of each
component;
25  wherein said system is arranged such that a container may be stacked on top of said

stocking section for replenishing said component therein.

38.  The system according to claim 37, further comprising a section for holding or
blending said scaled components before discharging the mixture.

30
39. The system according to claim 37 or 38, operable such that a container

according to any one of claims 1 to 28 may be stacked on top of said stocking section



36 on top of said stocking section, for turning a container over to

repl eni sh said conponent therein. 41. The system according to any one of
claims 3 W0D@2AM7havi ng a plurality of said 10 stocking secmiswoz004®. The
system according to any one of claim37 to 41, wherein a material transfer
means is provided to nove said corrponen; fromthe bottomof the or each
stocking section to the top of said sc Pi ng section. 15 43. The system
according to any one of claim37 to 42, wherein the or each stocking

secti on i ncfondesemisiiog |saili commmantr tierese dyi apenfngr said datpeank dischagidg cant ai ner
and said stocki ntg ctf]gnb r for abating particulate pollution as material is
di schar ged PaeHal thefst ?"@E‘ki ng secti.on. 20 44. The system according to claim
43, wherein the stocking section is shaped, dinensioned in at |east |ength
and wi dth and operable as a standard fright container and includes said
pol | uti on c#ht r oThessystenpaccortingl B ciFine 33 ys 38mfurtheo cainptysing skkMynoarpasftiuc| ai ns
37 to 43, further conprisi a Ll yt,ion control section.di.sp n top
of said scal Ry &L nonFé)?%Mf ?2&0 'S’gr" it%lafn&aeopa%‘ i alﬂ:clg)r('c;lhn% t%&?a%%ﬂ%g)gﬂlst em
accor di ng t3% ghaiop) d3saidt4toekingSsecbig! Bk Mumting @agintad @@k | totfieplenisBGsagdnt r ol
section conprises at | east one exhaust fan separated froman 1 nner portion
of the saiPmpoBeRtgReTBIA.fi|ter neans. WO 02/ 100741 PCT/ S@2/ 00119 27 47.
The system according to claim46, wherein at | east one pollution control
section further conprises a plurality of diverting elenments for creating
venting spatles fThe saieth aabrdirgst amnencexdhdaisnis 3 At 4htafing agriunbins taad
operate. 5 48. The system according to claim46 or 47, wherein the at | east
one exhHustStecking ctigffer abl e in one direction as an exhaust fan for abating
particulate pollution, or in the

42.  The system according to any one of claim 37 to 41, wherein a material transfer
means is provided to move said component from the bottom of the or each stocking
section to the top of said scaling section.

15
43.  The system according to any one of claim 37 to 42, wherein the or each
stocking section includes a pollution control section for use between said container and
said stocking chamber for abating particulate pollution as material is discharged into
the stocking section.

20
44,  The system according to claim 43, wherein the stocking section is shaped,
dimensioned in at least length and width and operable as a standard fright container and

includes said pollution control section.

25 45.  The system according to any one of claims 37 to 43, further comprising a
pollution control section disposed on top of said scaling section for abating particulate

pollution.

46. The system according to claim 43, 44 or 45, wherein at least one pollution
30 control section comprises at least one exhaust fan separated from an inner portion of the

said section by filter means.



reverse direction as a blower to clear particulates fromclogging up the
filter means. 49. The system according to claima48, wherein the at |east
one exhawsD okam7es 10 operable in the reverse direction 2CTse02/0dile
intervals to clear dust particles from clogging up the filter nmeans. 50.
The system according to claim48 or 49 f%th her conprising vibration neans
connected to the filter neans to irrprov@T efficiency. 15 51. The system
according to any one of clainms 37 to 50, further conprising interfacial
seal neans 4%r iTiexsybteoeacgagisngietolemm s aihdretoatt laashene poltht®aicdntsdloekticrg

section and/or between sajid pollution control means.and said stockin
Soot i om A DGugher CARPTERS § BIHTBT S A Yo HE S BRGS B PRt GALng PG £ Sather ei

at | east ong okt §fA&xhQNE LAY andH1fer HeEdtotPedgCt i ON, scaling section, mxing
section, holding station and the one or nore pollution control sections is

shaped, dinensioned in at |least length and w dth, transportable and

st ackabl e as a andard frei ght, contajhner,, 25 53. .The .system gccording to
any one %ot B ai niiyy e adsSidlEs toeSEEIAREAT. Sehereln T ECHRRERAN &S The
nmet hod of piREbEd Mok diteetibh Qs WhieRBadsh EanSos aBafirpf paHidul 48 §ollliticd, dir 1B tk/ t o
53, conprising the steps of: 30 dropping conponents into stocking sections;

t ransf erri rigvessg direstinp one hlogver toplearaagticaiasesdrom claggingdipsthe filter wegns- scal i ng
section; WD 02/100741 PCT/ SG2/ 00119 28 scaling said conponents and
enptying said scal ed conponents into said mxing section; and bl endi ng

sai d conpon#nt s.THe btenCavedsrdingatesclaim @8 whesdih abhablleast onadkbasnfaredges of
adj acent freight containers _to prevent, terials falling therebetween. 56.
Cover miansoPgEably f Ale reyerseadissation 4t RarigdicnJiterydle rtopdeari dwd R 8P or ner

clogging up the filter means.

50. The system according to claim 48 or 49 further comprising vibration means
connected to the filter means to improve efficiency.

15
51. The system according to any one of claims 37 to 50, further comprising
interfacial seal means for interface gaps between said container and said stocking

section and/or between said pollution control means and said stocking section.

20 52. The system according to any one of claims 37 to 51, wherein at least one of the
one or more stocking section, scaling section, mixing section, holding station and the
one or more pollution control sections is shaped, dimensioned in at least length and

width, transportable and stackable as a standard freight container.

25 53. The system according to any one of claims 37 to 52, being a system for

producing concrete.

54. The method of producing a mixture using the system of any one of claims 37 to
53, comprising the steps of:
30 dropping components into stocking sections;
transferring said components from said stocking sections into said scaling

section;



castings. 10 57. Interfacial seal neans for sealing interfacial gaps
bet ween contai ners stacked on top of the other. 58. A container,

appar at uswosgaeEm or met hod substantially as herei nbef or e PCIBGIZ8@n? bed
with reference to and as illustrated in the acconpanying draw ngs.

28

scaling said components and emptying said scaled components into said mixing
section; and

blending said components.

5 55.  Cover means clipably attachable to adjacent edges of adjacent freight containers

to prevent materials falling therebetween.

56.  Cover means according to claim 55, including cover portions to cover corner
castings.

10
57.  Interfacial seal means for sealing interfacial gaps between containers stacked on

top of the other.

58. A container, apparatus, system or method substantially as hereinbefore

15 described with reference to and as illustrated in the accompanying drawings.



