WO 02/ 100741 PCT/ S002/ 00119 CONTAI NERI SED HANDLI NG OF BULK MATERI ALS AND
APPARATUS THEREFOR FI ELD OF THE INVENTION 5 This invention relates to
cont ai neri sed handling of bulk materials, for instance raw building
materi al s. Wwooaheosr el ates to stockpiling and hatching of mugdgosmsgsi al s
using containers in general. to BACKGROUND OF THE | NVENTI ON Cont ai ners can
be used to carry bulk materials, for instance raw building materi al s.
However, one problemw th this is that suth materials are not al ways easy to
unl oad. The containers tend to be tipped up fromone end, so that the
materials fall CONTAINERISER HANMBEINGORRIEEK MATERIAL SHYAND APPARALTISP| e
matter of tipping by a few degrees. erials require a tipping angle
of over 45 to be fully unl oaded. Thigigggggﬁgs ti pping equipnment and space
and noreover can cause a |lot of dust and ness. An alternative to using a
normal box co in ' tank or silo container (wth 20 the tank
in a containegﬁikﬁﬁéﬁ&ﬁ%ﬁﬁvﬁif als there are enptied through valves at the
base. Wiilst this nmay work for dry materials, it tends not to work for danp
ones; the wvalves clqQg up. The transportatjon qof hulk nmaterials is well
exenpl i fi ed byh%dﬁﬁWB&%F ehiG egrgaip S‘imﬂgheédﬁﬂﬁmﬁﬂﬁﬁ?ﬁ ¢ PSRl s and
i's a conposi tg,iRfingCRARNRALS. 1B ARE reldled & btoaiplingedr@r batchidpCorSiukR Mekddialf ustdsr €d
concrete depends on the proportions of each conponent. Additives nay be
added to i nprepmainaseinigepsral. properties of the concrete during mxing and/or
casting; others may be added to inprove the hardness of the concrete after
curing; colour pignents can al so be added to give the concrete a distinct
col our fono a BACKSGROUNDORBPHE INMENIONsuch as to differentiate the fl oor
areas at a factory. WD 02/100741 PCT/ SG02/ 00119 2 These raw materials are
normal Iy supplied in bulk by separate suppliers. For exanple,

Containers can be used to carry bulk materials, for instance raw building materials.
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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.



cenent is manufactured only at a specialised plant, where |inestone and
| arge electric power are readily available and only at the | ocations
approved by the environnental authorities. Simlarly, gravels are produced

at the quarwpesadnsk the industry is also 5 controlled by tgg/sevhdignment al
authorities. Sand may be dredged out fromthe sea or river bed. These raw

materials are then transported to a batching plant. This nmay be at a
construction site, but in many cases, thére is no land availiable for an on
“site concrete hatching plant or there may be other reasons why it is not

f easi bl e. | n Bushrasaseterials laee narmallymtpplid:chihlsbuikby kmhlateeﬂilppliera Hoe exdmeplgat chi ng

pl ant and trans orted t concre . This r te batching

b ant my naveiEy bebmpe ofpadot o SEREliRd Pk w5 Lmgah i T gl

materi al s. | npowaRdreSeadibeavildblt fah@%nlysdﬂctﬂib Rsatlvhs appoaEDbe theeddvirohi@italuse  of
| and is a concern, In many pl aces, all raw bui | dlgr%orraterl als are

i npor t ed f r orAvhosities rHimiladyngrav %a‘ieelgp‘éiﬁg ap the, garrigpyandoths ipdustry daalssl ace

Wi th sand andGeamRal by R RBrdiRMap dhdlities $ah e bePhra@Ra oul HBnCHE Eéﬁ ordr avel
and sand are transported by barges, while cenent by specialised ship. At

t he | andi ng pivenbed. Theseaawamaterialg ase ther transperial th edatehingpiroh Thismasbeatiaed t o
the batching Bl.aplgo@kitd Fl?fnrﬁ{&ﬁﬁ} ?agcsr rhtefesls 64 y‘@%ﬂ lﬁ?%{ﬁﬁ%ﬂn&l B{‘e%hére%nd

| andi ng poi nt's are nor nal I es an

anount s of rreliamlnrgl;ﬂmgemehemﬁmya)elodieroefascdmsmh)nmtmdttfeasa:ler InAhxmt:mmnmeof dust
poIIutlonlsther fore i t Ti.ppi t ai ner .mount.ed on a truck
tends to caus@vdld ?ﬂal%‘fw 58@{1 da%lasf tgﬁﬂ%g BIIan%an%g?nr%’ﬁth ih¥le W OB Eed on a
crane is pot mixeaRf Thiy ftﬁidt@%atcﬁh%@ﬂﬂnm%ﬁf haVet toSadRtpR Adiagieapigdes of 1dhdSiol O Of
tank contai ners_does not work ese probl ens necessitate a search for

sinpl er and eteskBis therawmaiialss Indandssearce comtiries; sugh s Hy Sipgansts. kificienbyseal s and
yet reduci ng g9ldqyt h @bhkfom the present |evels. 30 WO 02/100741

PCT/ SQ02/ 00119 3 SUMVARY OF THE | NVENTI ON Thi s invention provi des novel
containers and, inter alia, an apparatus and systemfor

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



contai nerised handling of raw building materials. These containers are
handled at a 5 container port and are stockpiled at the stacking yard. Sand
and gravel (aggregate) can also be batched into m xer containers for
stockpi |l i ngwoeaiosding to a first aspect of the present invens¢@morbhere is
provi ded a container for transferring bulk materials, being shaped,
dinensioned in length and width and to operable as a standard freight
contai ner and having a base, at |east a portion of which is openable for
di scharging contents of the container therethrough. The base or a portion

t her eof can b8UMMARD @F THEADNVENEOMI nged, swi ngabl e, di spl aced
vertically, etc. 15 Preferably, the contai ner has at | east one conpartnent,
the or each conmpartnent having at |east one | ower section of reducing

Cr 0ss- sect i on®his dnweatiore proltidee adval gohtainers angeinten@lia, angpparatisamd rsgstaadonbl y

‘for the or at |least,. o openi ng, f.or .releasi r retai.ning the
conpart nent " scm?eé'ﬁ?cg.ﬁa'l\‘}@@gld{}gf“f" yilding, m ﬂqilga’@?s%ﬁ%‘l%%?%g%?%nﬁkd@nﬂw is
preferablys 2gbnplingtpoft-andafOstelikpled & the SQKBF0yaaE BARd aff glabédl (RIgRSRARY can

invention, there is provided slewing apparatus for turning a container
conpri sing: adlsubgbatehed intp Brixqr santaimers forsickpiling-e.  cont ai ner hol di ng porti on;
and neans for rotating said container holding portion on said supporting
portion; wherein said container holding portion conprises: a base portion
for supporti ngcemding & a dirstragpecy of ithe presset inpentionpther is gmevadades gordaicer 80 ar m

means extensiplecin a.fi i regLion hayi st en| ns ,w ¢t h, an
extent in at %ngg & sbtladé{)r?#c? te%a&h&ein r%@@%“dn@fﬁeﬁ%"&s"gi {51 ?ﬁing% gﬁ?rvggﬁ{: 8?1(1 for
fasteni ngi6 o bfeeableyrestandard freifhtaontaintednd dayink\@base 4106a¢ 4 poiEdn SCRRICAGKLLO 4

wher ei n idf ni.ng.. ns isr | n fir ition where i
ere said ol%%gﬁe for%lsc a%gi%g cgntegtgg t(f'}le3 cgntglgér\%ﬁe?ethr%ugh. St positio ere it

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;



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. 5 Woabkaewhl y, when said fastening nmeans is in saimfsgespeposition,
a container can be placed for fastening to said base portion or renoved
therefrom and, when said fastening neans is in said second position, the
fasteni ng neans obstructs a container frombeing placed for fastening to
said base portion or renoved therefrom 10 Advantageously, the base portion
may be arranged tovkagipoeid festcoiiganems is refpiablel kpiweamnd fusl positivst whiredt neans
arranged to f . al ners.: P : ar at us
are used toge%ﬁ}a%%e&ff)?&tet%}é%’ é:e‘l}rllllij&' g{&gﬁ@%ﬁ gis{ﬁéxro?{e&%cyﬁggg?ﬂé%& gﬁu%geo nt r ol
encl osur e f or partien,and hs¢ched pbsitiumgherp itevan fastenissid @bstainpr, ewhilsettle contaivnidi ng t o
anot her aspect of the.i.nyention, . there.is provided a systemfor producing a
m xture of COWB%%?‘?f%%%ﬂ"sﬁ%‘?as‘iﬁorg?n'l east one stocking section having a
st ocki ng chanber for a conponent; and a scaling section for determ ning and
delivering a scal ed anount, of each copponent; and, operable such that a

cont ai ner mayPlsErabha #¥0eR syA Tastspmgrmenas 1§ 18 fHE Hrshpossin: p GANIRIGET cap B PBRFS hi ng
sai d conponenfy thesidto dad Hass psiish &M ERbveRr QEUELRY afd Wil Efd Fhstenin
conponents, may further conprise a section for holding or blending tgne

scal ed conpon@gans ihifssidesedonscprgitighntye f4stening meane obsphicts acepntainep &opybeing ng a

cont ai ner as ngg | 30 WD 02/100741
PCT/ S&X2/ 0011@9&?‘% re té‘pg%ﬁ;yﬁrah% %@?@m@@?@e@‘g}gﬁ%& | ution control section

for use between at | east said

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



contai ner and said stocking section for abating particulate pollution as
material is discharged into the stocking section. 5 The stocking section,
scal ing section, mxing section and the one or nore pollution control

secti ons i oealt/ywoarie shaped, di nensi oned, transportabl e amdTsGagbal e as a
standard freight container. This systemis advantageous for producing
concrete. 10 BRI EF DESCRI PTI ON OF THE W NGS The present invention wll
be further described by way of non-limti've exanples with reference to the
acconpanyi ng drawi ngs, in which: 15 Figs. la- |c show containers having a
slidi ng base ng%taély the ayfieny inclugles p apiuiion captedd segtiog ferousshstviesp at leagsaidhe

i nvention; Fi S n one
o 't par t o, Sk an SEiGC RN LT T o KL A ua PERRR RuRhR " O5F
show a conpanhwbmgaimgeﬁeebQMagmmnqnbelng anot her enbodi ment of the
invention; Figs. 4a - 4b show a container with both a base and top that can
be opened; Figs. 5a - 5e show details of containers according to further
egogi mentss; Thei gsckingasectid, ssdlmﬁl sderion| hixiag sewiohaind ahes ofﬁ@@ﬂhdjmgomlnmnet nmor e
enbodi nments; 25 Figs, 7a - .7c shqw a, sl.ewi n p aratu or . a cont ai ner
according to Cﬁﬂ‘ﬁ?lh%f’t‘%&sp@ﬁl Yofire iclﬁée rd?@ﬁ'%sf‘g‘ﬁg E"“ le andygtag 8 8ystem
for contai nergangskd Fengh cotdaindr. raw buil ding 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 slew ng apparat us;

o Sconcrets. oY SROERFG RSP GRMBRITMER S0 oot o e e

i0

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 embodirents 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~5¢ show details of containers according to further embodiments;

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

25  Figs. 7a- 7¢ 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.%a-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;



6 Figs.1lla - 11 d show interfacial seals between stacked-up containers,
according to again another aspect of the invention; Figs. 12a - 12c show
covers for preventing waste of raw materials according to yet again another
aspect of tiwweoawention; and 5 Fig. 13 shows a system for amdboané sed
handling of raw building materials at a port. DESCRI PTI ON OF THE

EVMBODI MENTS OF THE | NVENTION 10 Fig. ({:ows a container 10 with a single
sliding base plate 20. This contai ner 10 the sane or simlar external
length and wi dth di mensions and corner castings as a regular freight

cont ai ner al r@a&lylafﬂll@bowslu@lﬁﬁ% sealchetwienstackedenn goptainnrs, Seevrdingita again

contai ner. The hei ght al t hough standard hei ghts may be
preferred. 15 Hovvever,%? %@Pé&%%g)ght al l owi ng the base plate 20 to
sl ide open. |Figs.hls mﬂ:hew coma's efot pfesenmghwastet b rovo maérindy acardifiggkd yewut of
the bottom The base frane of, t ai ner. has support bars 30 supporting
the base plate when cl ﬁ@ﬂaﬁﬂberﬁé%eﬁf?ﬁhﬂm?l}“ﬁ o™dunder the weight of the raw
mat eri al s. s ThEge13S UPPOTshoRad Systih ﬁ&eomilﬁérﬁédibéddhﬁ%bﬂfa%@lﬂm gGhdrreds Aty t he
top to prevent material settling on themwhen it falls 20 Additionally,
around the edges of thd%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 pl ate
20 need not be a single piece It can be nade of two pieces 20", 20" as

shown in Figsp Rf};ﬁ mfﬁrg@ e[E]l‘géﬂpf pgy edge 21. This has
t he advantage #ﬁ ﬁe open| ng obt € base can be carried out fromeither

or both siaes, if and vvhen space constraints require it. A si ngI e cont ai ner

can have two Qr re in ovabl.e ot i mmbi,.l ase pl at al ong

"te l'engt " ankfEol SRS HRHRRET THOVE! 3 O0RRIBaE LA AT Ps THRGPRBRHL LpAS

not central ajpg/sehe W eimilR &tdhdl dedghh aRADRdth &limYMidhd/ ahd Ocofider %@ﬁ@m;/aomw
regular freight container already in use, such as that of an ISO-type or SeaLand-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.



7 In anot her enbodi ment of this invention, Fig 2a shows a hinged base plate
22 instead of a sliding one. Preferably, this hinged base plate conprises
two pieces 22', 22" as shown in Fig. 2b, with the pivot axes al ong the base
struts of tikeogrowtval ner frane and the overl appi ng edges yhgicanioial | y
md-way in between. For a long container, such as a 5 twenty-footer, it is
possi bl e to have the hinged base pl ates across the container in several
sections 24 so as to ensure rigidity of t'he base (see Fig. 2c). It is also
possible that a strut 31 be provided along the centre(s) of the base
frame(s) of tlhenghertegibediment of thisiigveetion, lfig Jashgwea hinged wa@plates?éonst@d of | nthis
way, the novi N abut .t he. cenl, .str

of fering nore sgigc ?’gélfgg }a%? g‘ndl%f1 dg)ég‘?%a{mxm sﬁf’s‘ﬁ%p]ff)esand #‘

strengt h. Then FHiggbs mmythbqﬂomamdomg ﬂﬁtﬁa&t stnad of fisd emthind ftdﬁﬁe adotest rut s
of the contai s 2d and A further e ment conpartnentalises
t he cont ai neroviﬁappgn(g %ﬁﬁ%?‘g”%??lédé‘d"ﬁw I%Qﬁtvﬁﬁﬂnggfnﬁh%&gl coptaingt, WAk a%dne tine
(Fig. 3a and t%b.it -fodtert hi & djéﬁ;h‘lblef R he% AP hihged DAL plaRes AR theOEAYRber in
(aggregate) can e bat che nto different conpartnments of a container. Wth
this provisi ¢averglisestions 34 sp gs fo ensusgigidity of the)basai(see Fig 2ok dhig algecpossigeegat e
toa Dbl end gy Sl o bl Brodid Uik ARIGHELS) th@b%’eff;aﬁ{e tofﬁ{er&bﬁ{aﬂ{e?'m

strengths (havi ng conp S|t|ons san ga e, cenent and
water). Wth epihe‘sthaﬂonggordhe ebarh sdstions Hn dhis wau; &nmaiv,mg edges oﬁthl;d)ape)shtebl eto

do away with the.scalin n a typi Q shatchi ng pl ant.

Thr o6 Sompar e B g aftin Y ofirs g Sk SRERE e et
conpart nent s aaé gkt etebngﬂpfrge hinges m;gid“loeumﬂam strotk 81 hsehd bhibe edgdi shuef. A
further enbodj nent n Figs. 4a and 4b, which has a top that can be
simlarly opéh@ﬁm“WﬁF 3rd 28k |.ons easy | oadi ng whilst afterwards
covering its 25 contents espeC|aIIy sand, and ensures that the noisture
content is maintained durln Shlppln% or stockpllln The sliding action of

t he base pl atfe fpder saehadinent gompaymetalisse thee perdaiaey ﬁeleméleovanosww in
hydraulic cyly A0 Lo dhe Wat, Vet [ di s
preferred forlu%qﬁﬁ&%n lsa%tvxt/gg t1§%m£ (ﬁcgan ggﬁi?%\?ﬁ tﬁi é?g%ﬁ?l ers are
conpact eroughdbo gralvds(taggrleg&te)ownﬂml mtehed éntb aiféergit a:t)mpatwmelhs shawonteimpact

control unit Wi tf1 Qh%ls %I‘OV?SIOIlatIt ik 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



edge of the container for exanple, an operator can easily operate the
cylinders to slide WO 02/ 100741 PCT/ S&2/00119 8 open the base plate. By
operating different control units, different sections of the base plate can
be opened. Wwhexwgtsinders and control units may be connect edratol@magt in sone
parts by flexible hoses that are in conmmon use. The flexi ble hoses all ow

rel ative novenent between the cylinders _and control units thereby making

t he opening of the 5 base possible. The“control unit nmay be integrated with
the power unit. In the same nmanner draulic cylinders, for exanple, nmay be
used to rel egpen thedaseplatenBy Qvﬁl‘atlmadlf%&@%ﬂprl whits, Hiffetpnti ststiges of the baser

sections of i

conpact cyli rPgaer S an%éﬂcléﬁdt ?gf%{’}‘dd rssaﬂﬁ% exﬁb@%ﬁ%‘?ﬁg\%\%’?dﬁ ?%és{s)ﬁvgﬁglal tional
hydraul i c cylpartsiéxysﬂml;le l:lmsqzsr et aheoﬁnt@numrbhﬁ Cﬂlms:ﬂle:@ale)ﬂloséseallolw mjﬂdrebase
plate. This is part usef ul cess,to cIo t ehln ase is
not possi bl é"%'6 Fnegfal?g\fv tﬁﬁ%lﬁﬁdersf cgﬁtgﬁﬂ'}“g @‘ PReY %P% s are
al so provisdedasd ﬁdaslbarrdlhea@mrmxﬁthn@i Hedmegﬂaemv\m thepwrhmii. 15 from out si de,

for exanple by a hook on a chain, a forklift. O her neans, especially
rotary neans, such as a notor connected to a reduction gear set driving a

rack and pinhQRe 3sHE Finder, @ ?rdx@um'! BAthdaRd fdr adxhRip e GRS AP RRastsad. It is
al so possible that the actuators (both |1 near and rofary) for operating the

base pl ate zatctl@r ofsdetlpdusonthe hifigedobasaiptaés on scctions' ofite nliegower ishe
structure on 4 Qtt 1{&66uﬁ%gmwe}0'bnﬁa%tsc li H' E%& cSﬁé &u@rgﬂfgéi&f’% at the
e ac th a e | ower

novi ng end off es’'w
pl ate 20 1por pmet liness Aﬂﬂitlondl hytljauhd’ bﬂnﬂdmammpmﬁldbdh ites efiablet tloging ofthe hat

R o

di schargl ng |ﬁ0551m@rdr%mﬁetyk5wﬁgweﬁanpleenabl e base, the details of which are
shown in Fig. 5c. The container 10"" is illustrated with three funnel
portions in its |ower part, which are seal ed by operable pivoting base

plates 32. Puj 'nﬁlﬁza@le%béé%lét@ﬁar@ﬁﬁ@ vaﬁfe@w%&Haﬁde@%vlﬁdlﬂﬂlo@l thém”fo Eé‘]iﬁ.gﬁﬁt erial

in the container to fall out throu hthe end of the funnel

enbodi nents, tftes phiside, B0 epsamblmhyga eakeorpp shais, 8 Jorkhg. cheemmma@smesia,ll)fsuch
that pulling r%% &1%5[%,6 Sudﬂuelsl ém%ltér ctoﬁﬁe%f‘ed to a reduction gear set driving a rack and

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

1t 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. 5¢. 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



However, in sonme other enbodi nents, especially where the container is WO

02/ 100741 PCT/ S&2/00119 9 conpartnentalised, this would not be so. O
course there do not have to be three of these funnels and opening portions.
Ther e coul davbexswwinunber, from one upwards. As can be seegrfscomdrigs. 5a to
5c, each pivoting base plate 32, is nade up mainly of 5 two vertical end

hi nge pl ates 32a, one at each end, and an interconnecting base portion. The
base portion has, as its upper part, an arcuate closure plate 32b. The
centre of the «closure plate 32b is its |owest part. Belowthis is a

triangul ar swepwerEtmentalifgd.ihis woud notrigosoef Of erursgpihers slogfot thiee toulspidirae of
t t 32 . | 32b. Th
Thi rd apex | dist AR obdudd YorkSIE) Thirp bR BE Al ol bl bR 220 T

| owest point. The main part of the closure plate 32b closes off the base of
t he funnel poytion 33 her.eb reventi ng naterial. f.Lom passing .out.. The

ends of the é{so%aﬁg’g S ?%?é'?%’i%ﬁhé%g? ,gc’ c%%(htpéﬁﬂc}mﬁebﬂ%e atteﬁrg, gdﬁ%‘% ué)f‘%?lﬂfé ¥unnel

t 0 ensur e scorpbetrical epd lirge phral Ratheancaehehd,iaad an iirerporeieettly biBé Sortian. s

sl i ppi ng bet\gﬁ%g the end of the funnel and the closure_plate. The éerti cal

end hi nge pl asePOrtionshas; IHEBEPPCHPATH AN BITHAF GlSWE Plate 370 kit centse obfheowi ng

them to sw NgjdsBrepliBS2bSE U8 - lowest At SHEIG I tHF is bRBagalR sGAsIE Shichle 8bQsur e
plate al so swi ngs to one side, thereby o§en| ng the funnel. The arcuate

shape of the Tvwsiihe apices ef the spppodatiuetae e arheomyngwto Higiesdoel hherceald hi nge
| ates 32a t it i -t f f i
prates a Q:Icﬁlnleoﬂ'l’a 3t2g).0 g’§r¥¥ t@g%l\%géz is- Defow ﬂ%&aﬁh@ o,f ttf[[lf clobid ?haté’\‘f‘vﬁlp Qi

all owi ng any nateria en them wever 'S I's nof ésseéntial.
The end ploat deingriss lewestpoiats sol i d, 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

narrow ng i R"lthgﬁnﬁﬁtphﬂgﬂﬁ?é- cmisllireqila}toaﬁb' clolbdstofﬂmcnbbfse RE &k f@nﬁTﬁw&oGﬂEEd only
narrow in the direction of sw of the closure . plate. In the other
or t hogonal ditPgeR mﬁvemg%rr@m'vf ReBpeisheao ?ﬁ@saﬁhep#a%%lﬂm PR

out si de t hemex@Qd beyond the edges of the funnel to ensure complete closure. Seals 38 on each

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 platé
20 is 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



The cl osure plates are shown as being perforated. Perforations 32d all ow
water collected in container 10"' to drain out and maintain the noisture of
the material. Bel ow WO 02/100741 PCT/ S@&2/00119 10 the perforated cl osure
pl at e 32b iwoazfdotsser material 32e, such as a sponge, for pexacpi/@iie The
filter material 32e allows water to pass through but keeps the material
inside the container. Inside support'stFucture 32c is a sloping plate 37.
Plate 37 keeps filter material 32e in place and directs water to port 32f.
Fig 5b shows two sloping plates 37, 5 37" but may, for exanple, have only
one sl opi ng ithe parforalipd elesure plater32has @ ffer Ipaimpealraay, sugh a8 o prsge o examude.t  32f
e tupeot vafie MY Mkl S ARA D8k B YO Blotph bl RecBt BeERG sl B 17 O™
t he upper containers dr I'nto Sweroeontar n Ne openi ng
mechani sm w |dontaimer, liesxdesmppohestrucmrdnd@k i84 slepimg phiteed7.oRlaguppdedps filter

t t 32 lI t he h t he t b | at
32, T or dor BErd BE gt heR o L P B ACE o b b AROTE) SpgToP R PIFRRS Lo

time, |ink ba7s bdbmay,FoéQuiptts Havel el k16 inMtdhie\dirdetidn. Al MR bingip af pl ates
32. These are plvoted on the support structure 32c at pivot points 36a. The

pi vot poi nt s DsEannested maorﬁa%fm/éfrpctb’@teééwﬁ the qontwabwr@ary thﬁs BigHentingn,
springs 36b, 360 i fheRt ﬁéf'cgﬁgm@ﬁtd %ﬂgﬁﬂ?@thﬂa%wlﬁmﬁﬁgrsh()()ks 34 15 and/ or
link bars 36 to return e pivoting badSe plates 32 to their closed
positions. A renote activation bar 35 below the container 10"' may be used
to engage ho i.nar 'y e h sition.
Its height i gﬁsee(&e{u\éggﬁ%cﬁ%%g "U‘ﬁ (%QBC v(\i/gr é@&é\ﬁﬁ ﬁa&{) EPQVOEE i g&pﬁg

base pl at s 3ﬂructpxer3,zchhpwat3ﬁaoﬁemnggwmbek 2alisihs pivofing-leasé p]anﬁ? lth')'r'delaad

|1 t tent to fall . Th ' f t
2 ust bl ¢, bl e siordreugtl conbiter SF ke R ot 8P Hsaroyided once

the contai n@etwden 'thé &Wﬁdlqﬂvo@lﬂg Habeepm@tnl neheyeSarwlﬁit@ﬁmume eq 32
return to their closed _position gravity ( springs or other Dbiasing

means). 25 | rFirEetEEe32¢ 8t pizefroints $fa. hf'awfefrp%%i*@ﬁlé 34y may W\éelldae@ammont ﬁ e
openabl e bas q‘ecgh‘a&llﬂ aggitlgﬁ‘ ringsO¥Eb, Y6t Ll%tpr@\llﬂéavﬂemeehhﬁe ﬁ.ﬁ’lﬂ&l?gﬁ@h&o@

di scharged in ontr ol nher and within a reasonable rate |s al so
means t hats t edlonkiek B2s %tmbmnb@e pivoting kase plate B2 tastheis closet] pasitions.

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 fhe
hook upwards during lowering, to pull the base plates 32 open, thereby opening the
20  base 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

INass.

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



30 An alternative mechani smfor opening the pivoted base plate 32 is to

repl ace the renote activation bar 35 wth an actuator 35a, such as a
pneumatic or hydraulic cylinder as shown in Fig. 5d. Once the repl enishing
cont ai ner 99 o/mop1aced at the material WO 02/ 100741 PCT/ $cpRGoddld 11

di scharge point (which can be a container), actuator 35a is extended and
engaged with the catch fixedly nounted on base plate 32, thereby turning it
about its pivot and opening the base of 'k he conpartnment of container 10".
Link bars 36' may be used to Ilink the base plates 32 of two or nore

conpar t nent s.dissh#ge peinbfwhich cain hetaecontainer)ngetuaartitaiis axtemletl andronguiged With

actuator 35a', direc to. container " shown in Fi.g., 5e. Thi y be
useful such e{ge \%ﬂgl?]tfl?%delylr??% gm? §8ﬁel llgi gtf/ ﬁ?lé%eﬂf%lym etf ﬁte%lb(?ﬂlggﬁmplﬁ *’gﬁg. s 6a
and 6b show ypeniag tHelee efrtietiompaiimedt of conainar 1@t Lidk' bdroB6'dhgchangidng its
contents thrjggghqgﬁo enagée base. As illustrated in these figures, the base
of the cont ai"fié¥® fe8 &4 50 QfmAre EYMRFIMELIS: od i ncli ned pl ates 25

ext endi ng sacross the base of the container and spaced apart from each
other. These plates 25 slope at an angle_of between 20 and 60 to the
vertical . Théey varetiqnophé gpeninge meghpapsme ity de maupt then getasgor Spandjracly t8haped

sections 26 ' - Of: t | . -each pair
of these sec?ﬁ%ﬁ@éﬁg&ﬁgm |gg lg'rg%T@ﬁﬁ%@s&%ﬁ{?@&aﬁ%lﬁéﬁﬁlﬁg%ﬁ@gms are
di scharged. Aas bmgbd berdroom.t he contai ner is another inclined plate 25 whose
upper edge is joined to the end wall and the | ower edge joined to the base.
These inclined plates 25, together with the nearest inclined plates of

gdj acen'f( mectHling?izﬁd ﬁb&bmfz@enmdjtf 'mhmb?ﬁmeﬁﬁo&ﬁgémanaﬁoi‘g%e dﬁbl&@@igggte chut es
7 are ept Cl 0ose ans o r'ang al.- Shape overs ext end] ng acr oss
the width of Wﬁ‘&%&%&éﬁ.é{l.OP???é’iﬁ‘eL%SSvgﬁéﬁ’%a'ﬁﬁéns‘EWt &%a1the, Dass R BE  § cal
about the verdphtakr colipriess putaligy ﬁ%ﬂécﬁiﬁcl‘iﬂ}ﬁtplétéy%féx@ﬂd%@ akfoSs the BARYE

creates 25 equal opposing dynanm'c l'ateral forces on both sides of a cover,
and this ensubeeontainar and spaced gpat fiom ¢ash oghent Ehgseplaten @5 sonerat apfangleof

di schar ge Sp%%ﬁve%ZQOTgﬁi Pl Flicat) ?ﬁe%r 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 dischargé 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



of covers 28 also ensure that the | ateral conponents of the weight of the
content on the cover are bal anced whilst the vertical conponent induces
self-closing of the covers. 30 Fig. 6a shows actuator neans 29 installed
verti cal | y waoi/lversapace directly bel ow covers 28 and par ecofscohmimont ai ner.
These actuators are operable to extend vertically for pushing or lifting
the covers fromtheir closed position ang allow ng the contents to WO

02/ 100741 PCT/ S@02/00119 12 discharge tHrough the space between the covers
28 and the inclined plates 25. These actuators are connected to direction
control val vdischareptheughdbe vpare ihgtvider theosnyewssieand the dnddined plates 25pHkaserat i ¢ or
hydraulic. T Q e i igur. .CO i I

st all ed i n PREOFAREHisBebd & ciaifedrbol Wivce g BplcrifOl St .
accessi bl e f iflnid, &ithérdpnanfnatit eor doudiamlineThes€fcontoals Seot shopinuinathiet fgued) drbe

actuators may be .ljnke get her and ar erable as a group.froma control
val ve. Addi ti"B?lvéPleg@f ("és()?algg inc 5 Yok S%?F%E‘P"Yré@e faangp is%cé’ﬂngl% Afte

si des of the agqpdiak HRn & Side lofeheCambuimt. OPRRksR! h Pluralik of ehelcBMAN mapde and
tear on the actuators 29 due to the flow of the materials _ di sch%&gl ng from

the base of tiRkediggethsrand are pesrebleas a BEOUpTrm asantelsrkye; Addingnal sei(gof 293
around each t ' j: dqCi €L e el p at
regular int gﬁ%@sﬁggsﬁdf\?\i?gédﬁ(ieégeég?ap}pgg&lgéd%igf.ﬁlggalii lrj:é'??ra?%sét gﬁlopeni ng
of covers 28 operatirot her enbodi nent 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 enbodinent, the actuators 29 do not form
part of tioe qenpmivenerwdmtandr at 0aathe chcamtopnld dife or thenfladdoft thenmhterislbe

pol lution control . contajner 12 at _a.material landing or discharge site.

57 a1y, ©t Riscisping dfondHhe Hase, 3 rontinke iae S piatifed b soion) BikGei | ¢
lines and di nogtLifAd heWa@@tbr ThisvabNfsal @%er 29aSeun BERLE Feplhckd af RGuRe! | Ution
control container 120. This helps to reduce the hardware cost of a

cont ai ner of imtpgvals anpnsivhasiecessdi¥h actuator in Fig.s 6a or 6b fieed not be
controll ed by a separate control nmechanism 25 They can be |inked up in

parallel, or even in series depending on the actuators used. O
15 Fig. 6b illustrates 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 conirol 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 6¢ 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.



course, the nunber of actuators or control nechanisns is not a limtation.
Fig 6¢c illustrates another enbodi nent and the opening of covers 28 with the
use of fixed activation bars 29b installed on the pollution control

cont ai ner ¥@¢vionstiead of an 30 extensibl e piston neans. pénseod/daeivact of

| owering the container causes the discharge chutes to be opened. WO

02/ 100741 PCT/ SGX02/00119 13 It is not edBt hat installation of these
actuators 29 or activation bars 29b are ot confined to the pollution

control contai ner 120. _The?/'coul d be simlarly installed el sewhere, such as
on a stock cdhisawtedthatdnstallation of these AW I B Retyation bas 29p g5 npsseniingdd | at er

in Fig.s 8) | : | dling
facility. 5 &Qgﬁ?aggﬁ%nﬁﬂggﬁﬁ@%ﬁ%gﬁ eQet g]ﬁﬂég&%?ﬁ?é@&g@?ﬁf %%Hcovers
28. As shown as nnRistpck ceatpinehi)4 610 enidjecharze comtainer2B)2Has desaibgddatet in gaced
apart frome ot her 0. each of i | s _attached,.an.end of a rope 28a.
The ot her en%sg?p egglgﬁ bp%lﬁeapp%ra%l? £ %Oénh@cfs {]eowgmc?geg §§1él?g %gltl)ﬁjynnveabl y
posi ti oned across the container near the top. The ends of the cross to bar
28b have hooks foqr engaging the top ed f .the container. Engagi,ng,the
ross bar oSS 04 g B At e 5RO RLIOPHIGK CORFDRE- AR LE i

equi pent, ad, {heitsp bdit JMRMRr 280hA oo FoRE §abdd dpart! fiein CAMESBer & EWRh drher eby

openi ng the chutes to discharge the contents of the container. A pair of
sl i di ng gui dahidup adashed amend ph sappecifgellsrothgs énd ehepch roners atiachest taarcressi t abl e

means for al lfb%\%mnnlgg%géﬁ%%&ioké@ g&ﬂ& e c&ﬁﬁﬂerq{egitzl'e 9% BiR%ndd or Aelcedsst NEY

have been I|i ovi ded instead of hoo prevent wear and tear
on the ropes bae28dwve hodisdbr pigaging 8e thsedee of itadntainon dbgegingthecopeb@8c. At

t he base of piLpe.28c is attac ay V- .ate 28d. Thi s, V-.shaped pl ate
28d fits ont %ls Har ﬁ’f?ﬁrfie %Sdﬁ%ac{cg)il‘etgc’@%lvléor&gﬁ'gglﬂag%ﬁglgieﬂgg mﬁﬂdf‘?‘f AsedigiBor t f or
tpe pi pe orf ulnga ﬂﬁﬁﬁce 'ﬁhlgs tHeOS i3l u]?,S&helaEﬁ obérﬁk@dheth Ghlftébcfb ﬂi&.‘dﬁlﬁfgeb&ie nmeans
of a pair o engt hwi se bars 28e so _that hoisti t he | engt hwj se rs 28e
at either _t\/\ﬁo’th‘%F rtﬁ?)(‘if"?ff‘@e‘i‘ &> ol quﬁ_lil‘gwg ﬁ%geﬁ&%acﬁ‘i'tl the e’c%&ﬂ@r@bt%S up and
open the di sehanhRier, oPbiheSsudtibic Mdal PR IINNY thPrePodinnddGH ead® BrokSbar 28b

15  after they have been lifted, may be provided instead of hooks,

To prevent wear and tear on the ropes, a sacrificial pipe 28¢ 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 cach 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



25 provided at the centre of 28b linking all the cross bars 28b together and
two hook engaging points on 28e may then be used for opening all of the
covers 28 sinultaneously. Variations of this enbodi nent are al so possi bl e.
A vari ati orwo®2/t00741r ovi de covers with 30 ot her cross-sectricangnzénty exanpl e,
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
attachnment points on cover 28 with the cé‘ﬁtre part of the rope going over a
single cross WD 02/100741 PCT/ SG02/00119 14 bar 28e. In order to help

| ocat e cross WsaR8ade order tothelplonate erosy barR8e glothe geniverof the canéadeer, at gast two
cross-bars 28 I L : of Lk -al.ner. . Lificial
pi pes may be &%Sr%é)\% s?egg\éh%&gwtﬁ g‘gﬁ%# gﬁ'rﬂg\?ﬁ%ﬁ%eeém@%nﬁgﬁ @él:l%j;l%ﬁsrﬁza&bemear
and tear of tprevidablse &wdaroumidihe eapek Yortradncirg diteenweareand dsdr .of Areadohes and

variation is tq d way with the rqgpe.but ta 5 use the sacrificia i pe or
sonme ot her Iilﬁ%ecﬁ?ﬁhee%ﬁ%n@ce oéta%ggthSrr Vﬂ?ﬁl’ Is o $¥q% VI thefape &38&& s 28.
Anot her aspecise e abi@fidisl\pestt draBmie iR tnk forexaigfe, a éable of Ghaid, Fod Iiftifg rpect ,
open top or opened top containers are discharged by turning them upside
down using a %V%T\%/izﬁg 10 apparatus 40. A support structure 47 rotatably
nmounts a slewing structure 42, using a slewring 41. An outer ring 4la of
slewring 41 is fixedly nounted on the slew ng structure 42. An inner ring
41b of The s|Awpthdragpest of the imigntierdisshowmén Eigpplar+ 7ost ntbisiaspect, Apamtapror i s
gear box and pinj S e St et 4 I
turning slew 6‘)? #%togl&gm%{ﬁpégcﬁl%gﬁg%w%ﬁgm?ﬁgﬁyﬁg%%g%Sg%eué{dlﬁr%%lfmg

addi ti onal¢ drdapparatesd@nbly may be provided. Slewi ng structure 42 has a base
portion with twi stlocks 45 for supporting and affixing 20 to the |ower
corner castings of a standard freight container. It also has two vertically
oper abl e hydrayhpgertodtiudftod B rotdally mdusits 6sink Qfru@elc U, L8 hRRWBhGHL S Of

two verticall novabl e cl anpi ng suppﬁrts 44. The tops of these supports 44
have twi st | och®owgr yipg 41aeksiQy gedd 13 Hedly ponrnied pAdie Heping sguctwe 42 doandar d

freight contahngrringd #1b 6F APEBE fidg 41 is mounted on the support structure. A motor,

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 cormner 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



agai nst the base portion. The upper tw stlocks 46 are on arnms whi ch can
rotate about 25 vertical axes in the vertical portions of the cl anping
supports 44. They can be turned through 90 to becone clear of the container
t o be handlweoloz/ibpiss al l ows the container to be | oaded veptirgghlgoi@nto the
slewing structure 42. The angle of rotation could be slightly less or could
be nore, even allow ng 360. The axis cou|ld even be horizontal to allowthe
arms to pivot in a vertical plane. 30 The cl anpi ng supports 44 and upper

twi st locks 46 can also or alternatively pivot about a horizontal axis

bet ween fi r sta lmnidoalquesitiop sathttivistiack 46dirested idowawandssuppor 44 ogpase swidgi s i n
i1 WO 02/100 /. LiZont-al sitiqn w W St hock 46
directed domﬁﬁé’rmg@g 1@%‘%{5’??’ %s;lﬁo%éﬁi b%fés}géglé\na%r?g%eu‘g%%{;oa ats‘éppﬁ% é&st}‘élﬁ%ﬁ%lbf)osi tion
and becone cllesgredbertibedlynwOycd the lewvaupizk Yockoas haveasnghgedbeith thedewectormner

ertically. Once the,l Ltw st | 45 h dwith th
bastimgs of GBS AL S FERaineh RO T DR TR QTR b FORRLbA Gy o

noved back t @hdir fiREpdsitionk SThep@$é the MswerddBY reta&tidpRRuatd?¥83 BefoRYengagingct i ng
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oper ati ons catithshe BPRSE Canes gaptingsolsSerPertigny e alse begimuliangeis or ordged iny
container isupekads onto the slew ng structure 42, the slewring 41 is
rotated to 10 turh the slewi ng structure 42 and contai ner through
substantially 180 to enpty out its contents. It can then return to its

upri ght posi tyon b -t he t j or hr h the. r i,ni ng 180.
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forklift or ain tAbslewingrstractifeal? d Sonthinetthemgl subseitiglye BB0° As efaplyl out @it ai ners
can be very heavy, the preferred enbodi rent,  has two such_sl evg' ng
appar at uses 4ontegife If gan ther Fetepdo ita uprightgiositign dacks hseughrthe i180°sk6ame ion Fi g.

7c, where t ew oo €S 40 are nounted on a guide.rail 49 to all ow
for variati o%\ﬁs)ml %h%?ﬁq%aﬁigﬁggmof cont ai ners. Although both are shown as being

at adjustabl e positions, only
Support structure 47 can be mounted on 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. 7¢, 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 sca.ling. 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

cont ai neri sed hat ching plant where various conponents are batched together
in bulk, for instance for concrete. Each type of raw material used has its
own 25 feawdogiestsaack 100, which conprises an assenbly of pcogtGad/merns stacked
on top of each other. The bottom discharge contai ner 102 has an outl et
chute 50 through which the naterial is transferred by a feeder, for exanple
a conveyor, to a scaling station 60 bef8re it is blended with other
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contai ners 5 haRl FsteckSdfdeckreRbart Rfitdiil. Siéanthe Wl iteNtock NBRGInERS, & ARndérid he
stock cont ai ner{s), is a material |evel sensor 105 for detecting the upper

limt of the lowgteanpa 108 desdetectmgihe yppes mitof sheguatedal soek-10 ful | of rel evant
materials on the top of the stack 100. It enpties dowwards into a

pol lution control container 120 which itself enpties into the 10 top-nost
st ock cont ai iég. 8bGhowAarcettainet Hbfidl of leatrgmaterialben therto of de stask t1B@. Ibut si de

of the supply container 10.. Thi§, .S s.and en.npnecessar for,exanple
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oL to mi Iniom' 36p-inlast seotR Bhtainef 104 A remmhbteeﬁnnh iatdr Ay be gbﬂﬁﬁcﬂeﬂﬂhﬂe ofidldea€es of
the su container. 15 T eni ng nechani sm nma e any shown earlier,
e.g. aplromzablﬂéﬁﬂﬁ’g Wtwrhﬁp%ds “g‘f‘ileasc Wihehec de’%%‘\?ﬂl,’leu@i‘ fhe

sl ewi ng nechamidigweessd i RedfRak Fdraf to t@%iﬁQ@Pdl]gﬁr SNty rie iidiBdseltBe SX&uRR! | f i ed
by the different enbodinents of Figs. 8c - 8e. Each drawi ng shows a side
view of the @6ﬁpbsanérel%m@nannﬂwanﬁ<?eewfaqeﬁ0@6}6@%@%@!‘- 20 contents of the
container are noved to a discharge point by at |east one screw. The

pol lution control container 120 is shown in nore detail in Fig. 8f. It is
i | lustratigd The opening mechanism may be any 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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i nprove tite feohrteeted &f the filtency alsdive uSadrio @hproventht idtepeffitiehéyon cont r ol
container may divert the flow of materials to different storage points when
a conpartnental i sed container 10", 10"' is used to supply different
conmponents. The Abmiels inthesSpcilution Sokitbl apftaitier mtayadioérb@lic Aowl oft maRriglons r ol
container 80, as shown in Fig 8a. As with the polluti i)(?",cont ol contai ner
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filter 86 segﬁﬁg&h@gmkaﬁm&ans fromthe other chanber of the container into

which the raw materials are conveyed through chute 50. Above the filter
15

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
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Addi ti ona 15 vi bration ns y so be used to inprove the filter

ef ficiency. EPYrommenk W’I@F %H%tmﬁvﬁ%%apmalwa gﬁ‘?&[‘%ﬁ?‘éﬁ“"? BRYiPRg
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Thi s trani$t aivitsationsoeansmay alsp i peedip ippraye the filter efficiency.

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 comer 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



20 height. In this case, the pollution control features of 120 are
integrated into the upper part of stock container 104'. Bel ow contai ner
104" is a scaling conveyor 152 for feeding the right anounts of the
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210, these nmust be placed on a | ower container before an upper container is
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cover adjacent edges and coner casti ngs. erwmse the material may fall in
t her e t oolsancomering tivo adjaent danths; sides ot kthetheslges, thereby preventing material falling

between them. A different cover 14? is used to cover adjacent edges and corner
castings. Otherwise the material may f;a;ll'fin'there too and make it difficult to lock them
properly. Between them covers 140,;1423 can be used for every adjacent edge. For
instance, along the top, several of cover 140 car_l' be used along an adjacent length,

20  depending on the lengths of _tlie cpntaiﬁérs.

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 cdncret_e production area 500, for instance the
batching plant described earlier. Each corjnponent of concrete is loaded into the scaling
station 60 to détermine the amount bpfo}c 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 retriéved 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.



Wiile only a few enbodi nents of the apparatus and system have been descri bed
and illustrated, it is to be understo t hat many changes, nodifications
and variations could be nade to the présent invention w thout departing
fromthe scope of the invention. 21 CLAIMS 1. A containerized systemfor
transferring bulk material, and producing g m xture, being shaped and

di nensioned in at |least |length and be handl ed as a standard

freight container conprising: a base, at |east a portion of which is

openabl e for di s&ba{tgfnegz LR agnstfé}ﬁn gﬁﬁtrﬁ%tgﬁﬁl, Mbg@%h&&ﬂgg?nixewre' n
sai d base conprises a plurality of ownvvag y sl oped rirons spaced apart
from each otcey shiapedamigdicicasihardyia at lastdengtiatnd wiakh tobehardiguloastanagartdardt he
conpartment_ havi ng,  at | east. .one | ower section of reducing cross-sectional
area, each ﬁrgglathq tainst SPMBH¥AL TG, and a closure assembly for the opening,
for releasing ory ¥t ak Mabith P80k BIRAICh TEHPenablE Y K8Hay iﬁé‘&’orﬁ‘eﬁté bi@E means
di sposed bel ow the closure assenbly for allowing fluid to drain through but
keepi ng nateeniaier thegéthirwughevhaeinsaiddrase odreprisen a phealdy of dowewacibnglopskes a
plurality of r.mveablﬁ colg?rs on s%iked di schar e cé}g‘ﬁe.s operable to close and
open t he diROCHES§RA%A pa Trom capgh other foroying, ]isg??ﬂges %®m according to claim 1,
wherein the or aj|dag@sie cOfRafhRAL IR coblpattehShairgatl@stbk loSveRidcAbges to
have a substantially constant gap between it and its opening, as it is
opened. 3. iadusong erosresectionil g1es: eashfendingriaes operingiang @l dtosye ass¢mbly, forthd
produci ng m.xt u in h d.an L ITensi_on in_at least |length and
width to bzb fan 1%)gr%%a%§ﬂgs(%§nt8§r?% th? r g‘lng%ﬁ%%%‘%ﬁtcgﬁﬁg ’%lcglrrpri sing; a base, at
| east a portion filisrheaBs HBpeded baletht elostieseientdy fer LloniwNileidad dfdne

cont ai ner therethrough, wherein said base conprises a plurality of
downwar dl y tBroggk gut ksspingapaerg] deside g spRtaMEG M each ot her forning di scharge

chutes; at |eas twl?e'?%ip(ﬂ? kdiE Momphidgs agélyfagﬁg?ﬁgsq)e%{)fe%@%rsl Aul i?cthallgaaSt

one | ower section educl Ng Cross-s area, each’l'eading to-an
openi ng, antutsopaabieao abseaid ypdnahe tildeharge chutes.
2. The containerized system according to claim 1, 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.

3. A containerized system for transferring bulk materials, and producing a mixture,
being shaped and dimensioned in at least length and width to be handled as a standard
freight container comprising;

a base, at least a portion of which is openable for discharging contents of the
container therethrough, wherein said base comprises a plurality of downwardly sloped
portions spaced apart from each other forming discharge chutes;

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;

lifting means attached to the upper sides of the covers to lift them from above;

wherein the container comprises a plurality of moveable covers on said discharge

chutes operable to close and open the discharge chutes.

4. The containerized system according to claim 3, wherein said lifting means comprise

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



or at |east one opening, for releasing or retaining the conpartnent's
contents; lifting neans attached to the,ypper sides of the covers to lift
t hem from above; wherein the container“Conprises a plurality of noveabl e
covers on said discharge chutes operable to close and open the discharge
chutes. 4. The contai nerized system according to claim3, wherein said
lifting means conprise flexible neans chosen fromthe group conpri sing:

cabl e, rope and ARk I fRe ok bul k
mat eri al sf,’)' and p%@&%lﬁﬁ%gdﬁiﬁggﬁ g?ﬁ‘éﬂ%‘ﬁg@ﬁ‘%nge ,Bﬁ%{%ﬂgﬁgg@%ﬂ% | east
| engt h and Whegishapsdiaed dimelisézhed sn at lsashrigthdandfwidihgtbedendlad nea swodgrdi si ng:
a base, at Iea%% a gorti on of which is openable for discharging contents of
the contai MEreH (AENET MRS er ei n sai d base conprises a plurality of

downwar dl y sl oped bafQhi le@ 8 poRAGAS AR 15 dpeRIPIERR diehdi8ingf RanRG réhes Char ge
chutes; at |east one conpartnent, the or each conpartnent having at |east

one | ower seenthigar thefethreaghs whgrein said basscompniass aplewlitealtdrvnvatilyglapsdan

openi ng, an . cl osur ssenbl y f or e .or..at | east, one opening, for

rel easi ng ogoﬁg? PR m%ﬁéﬁggﬁ%%?6%%%%“@“%%%%&W@§?ﬁﬂﬁ%rein t he contai ner

i ncl udes a pl ur ahi leyst ohe borhparghtm) the bagRd cabipeARket ILOURY & 1€Rt orkdbileflictaihiar ge
chutes operable to close and open the discharge chutes, the

tri angul ar - Shegdeeing smseaeationalires sady leedingtp avpnening: apd a elpsurp asssmbly foathsr i al
on the covergs,i L f - i g Vi i nerized
system acc or gl?llnl 8%? ggi?éeﬁhré & ?&\(}ﬁfgrg%l%% ‘ﬁ*ea!‘]@‘ﬁ% ﬁlaefb Oglp Sgurl}el-ﬂ{c: ncog]?é){tﬁe base
conpri ses at | easthemirethpaontatnfer inttudes o phrrality 0@ trivdkvias-shapell movegble ooty & | ng

edge having .an.overlap over the other en said base is closed. 7. The
cont ai neri zé%}3 issharge s@gefr %n%oqw dossi 9?6%31@&@%3%@6&%&@6 &ipggular-shaped

conpar t ment ,, helig c&%‘?@@x@él‘ge{?%da %%FL?@ tﬁ% bﬂl?gﬁri’ztﬁﬂ%ﬁ Bl the SfveRPRluQLREE 1S The

contai neri zed systemaccording to claim r conprising one or nor
doors at ooéthercomase of the ends and/or sides. 9. The containerized system
according to claim5, wherein at |least a portion of the top is slidable or
hi ngabl y openabl e.

6. The containerized system according to claim 5, wherein the 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.

7. The containerized system according to claim 5, being the base of each compartment

being openable and closable independently of each other.

8. The containerized system according to claim 5, further comprising one or more doors

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

9. The containerized system according to claim 5, wherein at least a portion of the top

is slidable or hingably openable.

10. The containerized system according to claim 5, further comprising self locking

means for securing the openable base portions in a closed position.

11. The containerized system according to claim 5, further comprising piston means for

opening and closing the at least one openable portion of said base.



10. The containerized systemaccording to claim5, further conprising self

| ocking neans for securing the openab12§ base portions in a closed position.
it. The containerized systemaccording™fo claimb5, further conprising piston
nmeans for opening and closing the at |east one openable portion of said

base. 23 _.12. T contalne zed s accor.di to claimb5, rther

conpri si hg seal SARAHCHACRSYSITE %"tc c@?ﬁs Cg &@‘ﬁ%IC@m@B‘FF‘P’@ﬁa df€88%i d base,
to prevent £opidan: RAEALBnObpdaBle ﬂﬁvﬁmaldm%@@%bﬁe%ﬁtrt%nﬁa%uﬁatmnmf%ﬁe wast age
of materials. 13. The contalnerlze system according to claimb5, wherein

sai d base fmevement meaaniseend )l wigimige yostago nfmalesialy. bot h ends of the
container to facilitate the discharge of the contents and prevent naterials
fromaccurnul ating at the ends during discharge. 14. The containerized system

accordi ng3to cl ahANcontaiMeeiz&d skl SecofiRd ® dath Nevhepdihissidibaye fulthbt @hgrReppen
t he di scharge chutes for discharge. 15. The cont ai neri zed syst em accor di ng

to cl ai m 14loring porEpncaleng bethsgdsef the eendeiner togdenilitaledhe dispkareqwobthe omenig ai d
covers for lhitlngd falfal Rt §CCuﬁ1§11at;rglg§I§]§1%{%la§ gﬁ%&gc Y5t em according to

cl aim 14, furtp%er conprising tors to access and
[ift sald covers from bel owthe cont ai ner.

14. The containerized system according to claim 5, wherein said covers can be vertically

lifted to open the discharge chutes for discharge.

15. The containerized system according to claim 14, further comprising an actuator

positioned below each of said covers for lifting said covers.

16. The containerized system according to claim 14, further comprising access means to

allow actuators to access and lift said covers from below the container.




