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FLEXI BLE VESSELS FOR TRANSPORTI NG FLUENT CARGOES

The present invention relates to flexible vessels for 5 transporting
fluent cargoes through Iiquid. Vessel s of this nature are known and
can take the vwoonwéo closed flexible tubular or envel opepgrichetnicss -
general ly of a synthetic rubberised fabric. Such vessels are used to
10 transport fluent cargoes having a speci fli ¢c_gravity less than t hat
of the liquid in which they are being transported. Odinarily, the

fluent cargo has a specific gravity reggrBhgnvessgtfat of seawater. When
| aden, the vessel is virtual bmer ged _and buoyancy is

supplied by the cargo. 15 TOA%M%%% sC%}GI‘?@f are towed from
one end by for exanpl e a tug boat. One such vessel is known from

GB- A~ O 883 813 piher ghridski® inveé@essh | SelBfesi Ncd tbel hapgs 4
streanl i ned bow. Th?rgg_ ve%iel I S towedebg V\ZX of _a ropgﬁqf%at |s§%%%a?r1°erd
to the bow 2 WRNSROTFIDg.fFluent cazgogs) ThrRUFBsLdANIGave intrinsic
stabflity problens, particularly where the vessel is used in anything
ot her than 25 e tars conditi.gn . e I n t_up
undesirabl e osﬁsgl%o??iﬁ{%%eﬂgfﬁgﬁt ﬁggr éég‘%g’?h)éq{c;&;rcg%nwV\@%?é %%ei %EW of
regard have a (3OFE fArEdbescFuRBlay PF eBvateRe shructures ; rgenerplly af
\Aﬁve fr_e:q:Jeng_:y,a mtmﬁf’d orubbepased. fhtric. rsatht ivgskséisy_liéiééah%@a Yo
the oscillatyo C .clear 0 avoi ded .ot herw se
damage and rup'lt% lf‘r% és%’%%tt hgiﬁghfzvgéggfégaﬁggégérg +%e%hﬁf$i%ﬂ?‘wt s8%r
profile of thethat @Ss&hecabigaidi dnorvleich r Sheyt sarwsbedngedimtananbrted.
dr ag- fr ee oxAinagingl,i eReSHTiehbatakdl® HERS aCbpeed ¥itesravityCi&ss Ahan
tow ng force -t tnig! n(%fl ! nseSéQ«r%“:l:%r.SS When laden, the vessel is virtually
completely submerged and buoyancy is supplied by the cargo.
15 To move such laden vessels, they are towed from one end by for

example a tug boat.

One such vessel is known from GB-A-0 883 813 wherein the
vessel is made in a tubular shape with a streamlined bow. The’

20 vessel is towed by way of a rope that is attached to the bow
of the vessel.

Such laden vessels have intrinsic stability problenms,
particularly where the vessel is used in anything other than

25 calm seawater conditions. For exanmple, waves can set up
undesirable oscillations in the fluent cargo. The cargo will
in this regard have a natural frequency which if coincidental
with an applied wave fregquency, can lead to resonance. The
resulting magnification of the oscillation of the fluent cargo

30 1is clearly to be avoided otherwise damage and rupture of the
vessel can occur. In addition, the exterior profile of the
vessel can be distorted from its most streamlined and drag-
free configuration such that the vessel requires an increased
towing- force to maintain speed.

35
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-2- In this connectron nmeasur es have been proposed for reducing

the effects of resonance within the vessel itself, f or exanple by
providing internal stabilisers in the formof fabric di aphragns within
t he vessel q? ﬁ% such di aphragns having 5 holes or perfseBEassnteiso
control the flow of cargo. Also, a vi bration absorber within the vessel
has been proposed conprising an inner_tyhe of fabric so filled as to
resonate at the forcing frequency of the waves. However, such neasures

have only a |in:'ht ﬁﬂzgfé&ﬁeé\tﬁ%ﬂ,ﬂtﬂmsohheé peehl pAbpodfd for Areddieing
probl em ari ses e ? t tsuc I adg %X %ﬁt%l%xghg Jeé’ 1tse1-£h' $okSa r
oI ETRE B pre o i rec

t he vessel erre ctron 1n anf uncon

f ashi on so thabyt Hexrardsdalg chpternape idiepEfeldp dEPR ciﬂlfmtefcoﬁﬂbro‘qe

15 Int hl Sd(iaﬁnesgm@mmnlmamebeeesebmmro&ct isteht diaphpagfis having

stabiliser é@i LOEPRQ/ 4 efle e?ﬁowsgfr%ar o. orAfig gye
at the rear f esse o re uce e t endency the vesse to
yaw undesi rabl yibratierp-ahsprhes BWchﬂ-ﬁr sesffle, bag obkgen terepgResle

tst ablt L I tyi :heceaﬁkatsmﬁ@Saﬂf 1hﬁé§ tube@ﬁuﬂiﬁEuﬁrﬁ) Pf DV1 éke oa i %a f@éd&?aéét ns
O attenp 0 reven wever e In rac ce do no
whol Iy sol ve Bt t the Wﬁ%ﬂf’éﬁqyﬁwzﬁn%ﬁ aﬁ?V%%Se?f trr ﬁuﬁt‘afbe%%‘iﬁeéd

t her eby si gni f hesrt bply nar bimiised hef feavii rnd dnderodueguiotbert pr2blemsve t he

vessel . 1Rgeed, such forces can be doubled. Cearly this has a

di sadvant ageous effect on fuel efficjen of the tow ng nea and t hus
overal | umni nAnBEEEE Probi SaraegR. 11 Cath Fuch caden YR SF ke BRBAbERerav-
maxi mum pr act i Faliscakgjowvhened tth@t vessehnmbwebr mfFpothed priefErxald ytmmxtd"re
range of 1, 000at19eét999 ot am ﬁﬁ&Lntréﬂé&Dfésﬁoﬁ rSOSEHRLL | Eife N OLEL: |

have fail ed marises In that such | aden vessels ex |t
instability i nhF\?PE‘F eﬂﬁ’é‘*’ﬁ%l}éh‘e%ﬁf?ﬁ'pc%st%r‘e’é’t%&lby br eaki ng vvaves,

whi ch | eadgst o capsize in bow and quarter seas in 35 particular.

- 3- In this connection, it has been common practice to mount a:
' stabiliser in the form of a specially configured end, skirt
or drogue at the rear end of the vessel to reduce the tendency
- of the vessel to yaw undesirably. From GB-2-0 846 359, for
20 example, in order to improve stability, the containers of this
document are provided with large fins to attempt to prevent
yaw and roll. However, these in practice do not wholly solve
the .problem of yaw and in any case the extra drag caused
thereby significantly increases the towing forces required to
25 move the vessel. Indeed, such forces can be doubled. Clearly
this has a disadvantageous effect on fuel efficiency of the
towing means and thus overall running costs. In addition,
this has proved é cap on the maximum practicall cargo load that
can be transported, typically in the range of 1,000 to 3,000

30 m’. Attempts at transporting higher loads have failed.

Another problem arises in that such laden vessels exhibit

instability in twist, due to shear forces created by breaking

.waves, which leads to capsize in bow and gquarter seas in
35 particular.



It is thus an object of the present apparatus for transporting fluent
cargoes which has an I nproved stability wthout significant
sacrifices to stream ining efficiency or vessel size.. 5 = According to
t he present invention, there is provided use of apparatus for
transporting {ggemaesear go through liquid, the appar at us CaRAVGBYSREs3PNE
or nore units arranged substantially in linear alignnent, at |east one
said unit conprises two or 10 nore flexible £qntainers close coupled side
by side; wherein said cargo | aden containers are substantially submerged
in said liquid $& thipd ntOPjset focerrd BoadeRONArdtidr 6o Fprovidd an
liquid s surface. }he provisi ontof t\é\&su h %ont%i ners, i ge gg si de
creates 15 a hi QR ¥M4h1 &%% r SREBRERT EWRT c = Y¥PPar G3F %S pFBYFleshas an
enhanced bi | at etmprovabi | stabadAdti r etitthowd ssignifigant sagwrdddcgsnagiang
osciklati on ands£rhaRCHS et Salenthyali heksel sikWs, internal or external
stabilisers are not required. This reduces drag and therefore the
required tomPng forces which-20 enables | arger cargoes to be transported

t han%hi thert o khewerdingtoathermaisard inseablion therellct pvavidetihepparatus
thickness of {Neor cAREEdAlICPPISHCditfy LEdRle LAMA NEngeildd hd N
reduced vessel construction ~costs. . n a tiqQn, _ the i
arrangement ass?%t BFR 4RSS RETINFeT r aePEFartiatbes 1Bpiine@ 2 sa Honpant,
appar at us, nanailyerdirs@atapplaistdohy saidngnitaunmpriises twooornyoradflexible

environnent gh fQLCESiners close 'dbidldd @i'd%reﬂ Bijlasts it has been found
that if the apparatus of the présent invention i1s pulled in the
di rection of said linear alignment, the apparatus follows the pulling 30

di rection vviltg m;@spw&iﬁdry GO HhaV s?mshh sk PESsEdiferts €ide by ?ﬂ%'@re?tes >
structure. Indeg n tank .tests wt W ng.wat et L. een_fou
Shat vhen t he. SSRhiY St ingtment WAPRLCEh  mattidiialvireriden,
rel-eased such témhanded | bielaterailt | atabibikes and adgirectdonnd détability of
flow, the 3psappad@tss aBRUES nlCod®KE1 dton HRA SMAMLES thesiBRah! obant gyt
-4- over shoog . . éccor mgl%),E t he: apparatus of thte prgsg%t .

i nvention foll oW8*The™-5h"Ag 8Fr .*E?’tha]tﬁ% 1ERESeRFR AL FFEIUITE o TS
environnent al iréducerelrag and théefonerthe i vrqbibtek crrwing vEorces wiictes
resulting froménapiés Wi ddiyced ¥ e kirdHsHofRUgMERAR R{EhEPES Ot

roverrents 1, M 8E SR Ty A0 8 Sliear el cal cbas s Lk N REDEYL P10

20 material comprising the flexible container resulting in
reduced vessel construction costs. In addition, the
arrangement assists in distributing structural forces applied
to the apparatus, namely those applied by towing, control,
mooring and environmental forces.

25 '
In particular, in tests it has been found that if the
apparatus of the present invention is pulled in the direction
of said linear alignment, the apparatus follows the pulling
direction with substantially no yaw and presents a very

30 stabile structure. Indeed, in tank tests with flowing water,
it has been found that when the apparatus is connected to a
line in the flowing water, and released such that the 1line
initially makes an angle to the direction of flow, the
apparatus moves to make the line parallel to the flow-without

35 overshoot. Accordingly, the apparatus of +the present
invention follows the towing direction despite the effects of
external environmental influences. '

This Sheet Has Been Replaced
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10 In preferred enbodi nents, in use of the apparatus, adjacent facing

sides of respective containers of said at |east one unit are
substantially parallel along at |east part of their length. In this
manner, the stability of .the apparatus can be enhanced. 15

Preferably, f%?’ﬂb o COnsecutive linearly aligned units pcrisEsgones 2
single flexib contarner In this way, the stabilising effect of
the flexible container arrangenent is not, prej udi ced by destabilising
effects that may be caused by single f1'exi bl e container units adj acently

linearly aligneghe 2:‘91teréd’cld}f %fe%{i:ééﬂ tﬁ@m{wa %o:&@c besﬁmaiagngfomheﬁe

| ed, fer apl
The " cont i nciewing i SbermeioTimutE ne Y ns e iR, Shageqgyements

hexagonal . In tis sh.ﬁ@hnlgerc,:ommhe*rmd arﬂaewtm shasim o sthe behaviour
consecutive unigs ¢gag ?&H@Ciwe,geﬁr ge yeelped %é‘éﬁ' esthBUSLHEA- at the

The containers are sub ntirally su I n use. contalners are
conveni ent | y5 cRFRERRE Bi™eheir broadest extent. Th| S assists towards
provi di ng an enhanced stabl e 30 arrangenent. In preferred enbodi nents,

cont ai ners. Conve pardt us” conprises

cont ai ner and t%’zimtg des eﬁ m@pesﬁwenepgtamers of sajd @ty

ECT / GB9S/ 0163;1 unit ar@eéﬁwéﬁﬁmmm&amﬁﬂt E\ao&@esenneaweﬁarﬁnaﬁ thepW
e esc Xa nd renc

acconpanyi n{; d(ra;g?m %' n’% ne% ?‘Tzg%h"’%bllﬁréa ot ttg‘ ?8 ?Fg% 388

of a flexible \@Mced- appar at us of a first errbodl rrent of the present

i nvention; Figure 2 is a cross-sectional view taken through the |ine
A- A

the apparatus néfé??r@é(% eéﬂgééﬁgents Se:.q-yeﬂ'éé acjz U'E'ﬁ% hrg%aﬁér;lﬁf@nd?axgcent
Oberst one

Of Fi g%reg‘érgbfiy, no two consecut:.ve linearly allgned units comprise

a single flexible container. In this way, the stabilising

15 effect of the flexible container arrangement is not prejudiced

by destabilising effects that may be caused by single flexible
container units adjacently linearly aligned.

In preferred embodiments, each container has angled,
20 preferably épexed, front and rear end sections. The
containers may be paraliel sided and may be diamond-shaped or
hexagonal. In this manner, the front and rear end sections
of consecutive units can be compactly and securely joined

together.

25 _
The containers are substantially or completely submerged in
use. The containers are conveniently connected at their
broadest extent. This assists towards providing an enhanced
stable arrangement.

30

In preferred embodiments, the apparatus comprises alternating
sequential units of one and two containers. Conveniently, the
apparatus comprises three units of one container and two units
of two containers.

35
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10 Figures 3 to 6 show plan views from above of alternative

enbodi nents of the present invention. Figure 1 shows in plan view
from above a flexible vessel 15 apparatus 1, used for transporting fluent
cargo, for exanple, vegetable oil, fruit juice or fresh water, through
l'i quid. T mbseoat us i ncludes a nunber of units a, b, c pRYfeBsnIess
connected in sequential linear alignnment. Each unit conprises either a
single container or pod 2 or two such cont-aisners or 20 pods. In the units
having two containers, they are connected so that they are positioned
si de by side orc%rtﬁaeléen@mW@imentStn& rtHeonpresemnhalinaeasipar a¥ikd . now be

As shown in Fi giﬁstza,bé&ebyorkwyn%fs @Bcﬁm heseaﬁ&umiﬁﬂz IEQ&rZﬁcgﬂyté)e the
connected at their broadest .ext % Rg spring l ashings 3. In.
this way, the top Strracsy 3Faﬁﬁggfdn B H can be fixed rigidly or

elasjically so that they are close- rlgged toget her by tangential.

springs. O ose ﬂoaﬁaéwglrggwa eﬁlan vtﬂ&t Adm aQbéGﬁgtoff agl Ggeﬁﬁﬂia Qi s*lﬁ

contai ners are 30 conne gartlcu ure
contdi ners may 3RP3T Qﬁ%ﬁﬁbﬁeélFﬁtnégpPﬁ@mF Engfi Bhe, PFﬂ?S“Be%ﬁ@F%§%¢%led
by each cont ai ner being of a symmetrical conflguratlon In plan V|em1 35

By nesting the y3Quhal BES, al SEESASSLLSiq ] '@é\%%é;?gzg@gb&&ﬁ %ne A 4-a

with increased ca&gg transportation.

PCT/ GB96/ 01634 °f Figure 1; and . -6- In this regard,
whil st any Muitable shape of cont ai ner nay be used, each is preferably
paral | el -si ded ections_4 nt ai ners
may be dianond s ape or é%%%%ngFa géggéagﬁgﬂ%wﬂb?ﬁ 8 é@%? %¥i

Par al | el - si ded mﬂ§t§ ﬁﬁytb@ Prggéntlnnuﬁahbnd-fornatlon as shown
in Figure 4 or in two or nore parallel Iines as shown in Figure 3.

Di annnd-shaped&and hexago al cqntainers are r|%>ed di anond formation to
achi eve the advartddes of "eVBsdM Pr3Yygrhgy from above a flexible vessel

15 apparatus 1, used for transporting fluent cargo, for example,
vegetable oil, fruit juice or fresh water, through liguid.
The apparatus includes a number of units a, b, ¢ etc.
connected in seguential linear alignment. Each unit comprises
either a single container or pod 2 or two such containérs or

20 pods. In the units having two containers, they are connected
so that they are positioned side by side or adjacent with
their longitudinal axes parallel.

As shown in Figure 2, the containers are close coupled. They

25 may be connected at their broadest extents by rolling spring

lashings 3. In this way, the top surfaces of the containers

can be fixed rigidly or elastically so that they are close-

rigged together by tangential springs. Close rigging requires

- that all adjacent facing edges of the containers are
30 connected.

As shown particularly in Figure 4, the containers may be
connected in nesting formations, this being assisted by each
container being of a symmetrical configuration in plan view.

35 By nesting the containers, increased stability may be achieved
along with increased cargo transportation.



The exterior opposing or facing sides of adjacent respective cont ai ners
run generally parallel along their length. In this manner, parall el

si ded channel s are set up between adjacent 15 contai ners through which,
during use, liquid, nanely seawater can flow. . Each container is

made as a cl I bl e envel ope from panel s of fabri %c‘f%

together to %Fe&%ééﬁs(t abl e under 20 hydrostatic conditions. ﬂg?@gg?i C
has a thickness in the range of 1.5 tg 3.2 mmand the circunference of
t he cont ai ner is preferably in the range 60 to 180 m In use, the

coEt ai ner % thlikefegarappmiishanly shitable /dHaaRIC E:by&taahélﬁ_oﬂﬂg be
ot her capaci ti-es | t vi de t
pi ped orifices uﬁﬁo ! se%%\?\lm?'% %§%g?r$§% [ ﬁégg%ggg/l gg‘g%?gg{%ﬁ?é es’gégaiﬁ‘gw afig
bridl es (not sishern segtionsed pf oviThal dantaioensg nayd bsodiangndhshapedetr
apparatus and neyadBnS ERhBEAAks kb Nen SEidietdirsl design of the vessel.
30 Fl exi bl e tubés of fabric (air sponsons) can be provi ded which are
inflatable o increase the torsional stabil ity of the vessel apparatus
shoul d thi s bePazglileddsided ventainemy nry be priggededn diamonfufoitmation
fliexible tubessObnokADL Criduidl & oB5LS RIS S hotdl SR ALY hithle@adl Lhown

fluent cargo or, reat e st'#lffe ed structures which assist to

{
reinforce the lns;mxva}aéa[%. aggﬁlﬁ NV §PBPaTn AR RRREaTAds con FH%x*bte

WO 97/ 02980 rigged diamond formation to achieveCEhERedvaitages of close

-7- confri Regeikgve stiffened flexible anchorage points at the bow
and stern and at."intérnedi ate positions for the purposes of
i nt er-connecti on. 5 For tow ng purposes, the containers are rigged

directly to a The estedediockavpgposingnor tagimd didesawcyaddacentvbespective
t owed by a dj £ | . | l gu s

where the appar a?’ %gagl%%r#ggsé%%%rlg? Prggﬁ? &%%?l%ﬁfggg%é&ﬁbr&%o?%m
cont ai ners, sufRPESHvaPREPd18tcSiBRAcERRANELFcRFRPYSEE UP BeEVBARBN2RIAFRDE
poi nt. Thi 25ar congeineirsi 8hpoagh MELdEcausdng usef Iimuisel hameabi seavager

nature of the AR EILYS - '

Each container is made as a closed flexible envelope from
panels of fabric welded together to be form stable under

20 hydrostatic conditions. The fabric has a thickness in the
range cf 1.5 to 3.5 mm and the circumference of the container
is preferably in the range 60 to 180 m. In use, the container
is filled to approximately 50% to 70% capacity, although other
capacities can be used. '

25
The bow and stern are provided with piped orifices (not shown)
for loading and discharge purposes and bridles (not shown) may
be provided for towing and mooring the vessel apparatus and
can be integral with the structural design of the vessel.

30

Flexible tubes of fabric (air sponsons) can be provided which
are inflatable to increase the torsional stability of the
vessel apparatus should this be required. The vessel may be
provided with further flexible tubes of fabric (water—-—-
35 sponsons) which when filled with fluent cargo or sea water
create stiffened structures which assist to reinforce the
apparatus against hydro-dynamic pressures. The flexible



The contai ners may be provided Wi th buoyancy neans to provide support

when the container is enpty or partially enpty. 15 It will be
understood that the enbodinments illustrated show an application of the
i nvention in one formonly for the purposes of illustration. In _
practice the wyéinbgen may be applied to many different cpefabmEioNs.
the detailed 20 enbodi nents being straightforward for those skilled In the
art to inplenent. Wi | st the pregeat_invention has been descri bed
wi th reference to transporting cargoes through sea water, it will be

?ppa[] ent 25 El_ﬂebn‘lthﬁnéfa rived std Tt ehedatib@k Bsh & %nkﬂi‘w bo&ﬁﬁ:@oﬁﬁ tEfHH Bglﬁh
resh water. e nt gi resen nve refera
has a general | ygl@é S?’%gée gl rggu ﬁ'i'.egmgégag ?%?1 jons EgﬁagBewR“SWﬁss or’
determ ned by th@tﬁ’;dﬁ%ltl%&ff—-'empf essures. 30 It will be apparent that
whil'st multiple arrangenents of units are shown in the drawi ngs t he
appar at us of thle_o take the form,of

f1 exi bl e confai ne?rgoggé%%%ﬁ%%]%%%qﬁm PHALEES FT& CiGT 915'&'@%13'5 F&ea

or . allj acent wenderhbarge agianudintebralebuppanty etevice ol clatiso toweldc by
as 35 1:2, 13 ﬁugeﬁécoﬁélnéhﬁﬂﬂnoi:ﬁal FbﬂHé@lcés Or as PERBLASThY Figure 3

conbi nati ons of w%é%éli;ﬁ tc_or % !
-8- CLAI MB: > {ERabT ‘éﬁpﬁ?’&?ﬁﬁs?ﬁratf'%%ﬁoﬁ'?ﬂﬁ RpdEnhayingotwo
t hr ough | i quPd, moe camiadimers,( $hchoopntaingronerecomierta Hir%ctly to

arranged subst agt &éhhn "Ebvl'irﬂfaﬂoﬁlﬂ gn';ﬁﬂts @rah?@%%fﬁngssﬁogszbllén }:g&agfae

(a, b, c) conprlse mn or ] exi bl e cont al ner ose"cou

by side; wherei ﬁ T“ﬁ %%ﬂ'go ‘F%Rl’e}ﬂﬂn%d?ﬁtd%%r%f &he apParatusl |y subner ged
in said liquid so that a top surface of each conta| ner lies at the
liquid s surfac Use ot pay according to,claim1l

wher ei n adj acent ?rzla%a}lr{‘ FI Eegz 5F PE g?gv%l #ﬁﬂ Y N5 to,pgoyide
| east one uni't f'&PB@)'téﬂte%l}b’SQ mn'@iryﬁmmldnmtyaloangamlalﬂyemmrt of
their lengths 15 3. Use of apparatus accord| ng to claim1l1 or 2,

1 exh ol 8 ARLPCEY iEet LE8E ¥ndl! BRE%eRBLA Pnlded $1182MRELSS Zhow

single flexible contalne
an application of the invention in one form only for the

purposes of illustration. In practice the invention may be
applied to many different configurations, the detailed

20 embodiments being straightforward for those skilled in the art
to implement.

Whilst the present invention has been described with reference
to transporting cargoes through sea water, it will be apparent
25 that the invention can be adapted to transport cargoes through
fresh water. The flexible container of the present invention
preferably has a generally compressed circular cross-sectional
shape which is determined by the hydrostatic pressures.

30 It will be apparent that whilst multiple arrangements of units
are shown in the drawings, the apparatus of the present
invention may take the form of just two flexible containers
connected so that they are positioned side by side or adjacent
with their longitudinal axes parallel in combinations such as

35 1:2, 1:2:3 etc as shown in Figure 6 or progresslve
combinations of 1:2:1:2 etc or 1:2:3:2:1 units.



20 4. Use of apparatus according to any preceding claim

wher ei n each contai ner (2)This&be |Beeh Replaidit and rear end sections
(4,5). 5. Use ccording to any preceding claim
25 wherein each container ( si ded. 6. Use of

apparat us acqghg 0 any preceding clarm wher ei n the cop¢pcBsRfotésd) | S
di anond- shaped or hexagonal . 30 . 7. Use of apparatus according to
any preceding claim wherein the contakners (2) are connected at their
br oadest extent. 8. Use of apparatus to any preceding
claim wherein 35 the apparatus (1) conprises alternating sequenti al

-9- units @ExaEMs)y of one and two containers (2). 9. Use of
apparatus according to any preceding claim wherein the apparatus (1)
conprises three units (a,c...) of 5 one container (2) and two units (b...)
of two containers (&y. Apparatus for PFﬁ%?HGEtbPQtFﬁﬁﬁﬁﬁt?#ﬁFQIEBHPugh
cargo thr oug,h |2iicpuiich com-'gﬁiilsgﬁgi bhe Eohriotienahits2Arrbnged muibstamgibody in)
conprises the _, steps,of: aJ)_ arrangi one _Qr. tre units (a, b, c
compr 1 51 ng. t vo HpeaE hPunmeRe, wherin 3 FEELELAT 500 GRIE ciptei a6t By
| i near al i gmremore flexible gpnghipersogppsagcoaprted |side|ky cdfteai ners
(2) of each said unit (a,b,c) side by side; 15 c) transporting
said cargo | aden containers__in said Jquid, said cqontainers, (2) being
substantial |y subma?ged S‘ﬁ’para@&?d a}q"cﬂﬁ‘i}rﬁ%n 'if%ec%l?hg't' é”rﬁﬁfsjéhr#réclésﬁf
each cont ai¥ter addpcent| ifmiatg t Sbdées qoid respectise. corfRiners ofllsaid at
met hod accor di Ngas® 6hd! Ghif a¥b e dtAHi349Y parallel along at least part

of their length.

3. Apparatus according to claim 1 or 2, wherein no two
15 consecutive linearly aligned units comprise a single flexible
container.

4. Apparatus according to any preceding claim, wherein
each container has angled, front and rear end sections.
20 _ '
5. Apparatus according to any preceding claim, wherein
each container is parallel sided.

6. Apparatus according to any preceding claim, wherein
25 the container is diamond-shaped or hexagonal.

7. ‘Apparatus according to any preceding claim, wherein
the containers are connected at their broadest extent.

30 8. Apparatus according to any preceding claim, wherein
the apparatus comprises alternating sequential units of one
and two containers.

9. Apparatus according to any preceding claim, wherein

35 the apparatus comprises three units of one container and two
units of two containers.

e
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facing sides of respective containers (2) of said at |east one uni t
(a,b,c) are substantially parallel along at |east part of their |ength.
25 12. A method according to claim10 or 11, wherein no two
consecutive linearly aligned units (a,b,c) conprise a single flexible
cont ai ner (2) wo 97/02980 13. A method according to any of cpgi 12,
wherein 30 each container (2) has angled, front and rear end se@??%ﬁgﬁp
(4,5). 14. A method according te @ny of clains 10 to 13, wherein
each container (2) is parallel sided. :

- 10 - 15. A rét-hodPRE3tuEngubstangiailly| asnbet@inbefdrendeseiribed
the container (Wth refiexemed tbaphRd QbcBA¥ANPIRY  drawings. 16 A net hod
according to any of clainms 10 to 15, wherein ﬁgé t he JE:ognstai ners (2) are

connected at their broadest extent. 17. A nmethod according to any
of ,ctainms 10 to 16, wherein t he apparatus conprises alternating
sequential units (a,b,c) of one and two containers (2). 10 18. A
met hpd according to any of ‘clains 10 to 17, wherein the appar at us
conprises three units (ac...) of one container (2) and two units

(b...) of two containers (2).
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