2237264 | MPROVEMENTS RELATI NG TO BULK CONTAI NERS This invention relates to
flexi bl e bul k containers such as are &sed in the storage and-transport of,
materials in granular, powder and other particulate forns. Such containé?b
are generally in the formof |arge bags or sacks which are often required
to carry |loads of up to one tonne or nore wth consi depaplg ~safatyamargi n
above this working | oad. The containers are conmonly made from woven :
fabric, particularly woven pol ypropyl ene or other suitable synthetic
materi al . There hdAWPROVEMENTDIASREDATRONGaDQ BULKOSANTAMINERShe manuf acture of
such containers, and also nany proposals Tor proviarng tne containers with
lifting | oops at the upper part of the container. |In the nost comonly
used construcThds tmyenifiomgrebapesate Foepibde budk sondadmrensebbi ng
whi ch argughi hehadel Addif i denuektsrafet Qﬁdceﬁ%g%ryt &9s infadld ¥ 51 © hat
there is , reinforcenent in the area where stitching aoccurs. For exanple.
the sidelfaBFapsdAire RRWIRF (2 catBebnparsiquiptes feLM&ndi ng from the top
towards the bSuchmcdhntditherslcamsl geirabdyy ¢acbhlbodprims oft illadizyd to a
pluralithgg t hi cknesses .of, mat er I n anothgrﬁknomn arrangfneqt each
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fabric iteebhei $onpienfoor amxke withi considesabihesafetyhmaggin mdkdwve
sufficiepil 0 Ir ' o] ChihE | fting
oops. andt B PaRinE JUad.0 YT Cofa haLe RRE LRy e o The
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regions ghibhgleSEvdthadAC aiita#iQD. and despite reinforcenent the areas
sukgroundi ng tﬂgse connectj o areas for these.

are_the comonest failur
contai ners. ThPETEs lﬁi%ﬁJEh?yp?ﬁg RegR WABY PFRROEBAFAIIRE: Hhe
m shandl eanuf artaexenplfe dudh ezorvtainers, and also many proposals for
providing the containers with lifting loops at the upper
part of the comtainer. In the most commonly used
construction the lifting loops are loops of high strength
‘webbing which are stitched to the side walle of the
container, desirably.so that there is reinforcement in the
area where stitching occurs. For example, the side wall
fabric may be folded along fold lines extending from the
top towards the bottom of the side wall so that each loop
is stitched to a plurality of thicknesses of material. In
anether known arrangement each loop may be stitched to the
side wall in a region where the side wall fabric itself is

:(.:'i. .

reinforced. In either case the stitching is made
sufficiently dense so .as to ensure a firm connection
between the lifting loeps and the fabric of the side wall
over a reasonably wide area. _

The points of attachment of the lifting loops to the
side walls are generally regions of high stress
concentration, and despite reinforcement the areas
surrounding these connections are the commonest failure
areas for these containers. This is particularly the case
where the container is mishandled, for example lifted or
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2 pulled.with only a single | oop of the container engaged by the lifting or
pw ling meéans. Thé obj ect of the invention is to provide a container with
|ﬁprdved,$tress distribution into the side wall structure, and to sinplify
the manufacture and reduce the cost of such containers. According to the
present invention a flexible bulk container conprises a side wall structure
of flexible circular woven fabric, a base closing a | ower open end of the -
side wall structure and a pIurallty of lifting | oops at the upper end of ,
the side wall structure, each |oop having a bight and two spaced | egs, each
| eg being affixed by stitching to the sidg wall structure; characterised in
that a nmulti-layer band fornmed by folding the top of the side wall extends
curcunferepmlbéaywathuodlgtale&nglbhacmmp@m|the cﬂnﬂdmnen(hnguééd by the
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conpri ses providet at mntabmnmmh inprovede istmess (ﬁimwisidn cimmg the
passi ng Wf&ar@i%r%g*g&éﬁ% tQﬁd”Hbﬁ%ﬁégi/fﬁ%b?IE%eﬁéﬂh £3460FE NInd  reduce

curcunferenti a r pa structure, the
stit chi ng ?hﬁeﬁﬁsEePﬁgsBthSPn E §eFﬁan 4000 denier. It has been found that
a structure according to the invention provides a remarkably strong
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structure extending fromt towar ds t fie bott tom

e si
ensures t hh®98he % elﬁﬁerpqi'é}g oREfp¥ed o P ssﬁ@'ﬁﬂ‘m e %rt‘aﬁcé?v%e ayall
|nproves bgtpuébaragndehagtacterised in that a multi-layer band formed by

folding'the top of the side wall extends curcumferentlally'around
--at 1east the upper part of the side wall structure, and in that
" each leg is stitched to the multi-layer band, and the layers of
multiélayer band are stitched together, by stitching that
comprlses at least two substantlally parallel rows of chain
'stitching pas51ng through all layers of the multi-layer band and
extending curcumferentlally around the upper part of the side
wall structure, the stitching thread being of not less than 4000
W, denier. -

"It has been found that a structure aceording to the invention
_ prcv1des a remarkably strong container having advantages in use
 and manufacture. .-stress transference from the lifting loops
into the fabric of the side wall structure is extremely good, and
the connection between the loops and fabric is surprlsingly
. strong in view of the small amount of stitching between the two.
_This_stitching'is very significantly less than the stitching used
in the conventional technique of a dense lock stitch arrangement
~ for seCuting'the.loops to the fabric. The avoidance of any fold
lines in the'side wall structure extending from the top towards
the bottom of the side wall ensures that the whole open top of
the bag is availeble for access, and improves both the handlihg '
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3 characteristics and the apperance of the finished container. Use of-the
chain stitching extending circunferentially around the upper--part of. the _
s{de wal|l structure allows the container to be manufactured easi-ly auod,. JE
rapidly. Desirably "the woven fabric conprises a base fabric: )

rei nforcing bands woven integrally into the base fabric, each relnforC|ng-
band extending fromthe upper end to the | ower end of the si de wal | .
structure, and each leg of each lifting | oop being stitched to the
multi-layer band in the region of a reinforcing band. In one preferred
enbodi nent the nul ti-layer vand and eaéh | eg of each lifting | oop extend
partlal t he .si de wa tructure b stapti al ual di stance.

Do & 7 chayadberiBslaR AR tBb ABREFanRY: e iR, FiniehparpAtalnarn
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A two Iayer band may be used in containers designed for lighter |oads, for
exanpl e |l ogds of up.to 5 toonne. en a thrfe 'ayer band is used then each
| eg of Pﬁﬁinﬁhfltlﬁ ndﬂﬁ)oﬁ‘ﬁ%@nc FH@nt FOUBELSEEe| Beod PBERNeSAREAS adntent
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wth a
' reinforcing band.

In one preferred embodiment ‘the multi-layer vand and each 1eg of
 each lifting loop extend partially down the side wall structure

by a substantially equal distance. This is a very effective

relationship both from a strength and a materials usage
i.standp01nt.

The multi-layer band desirably comprises three layers of side
wall fabric formed by folding the fabric into a substantially S=-
| shaped formation around the upper part of the side ‘wall
structure. It will usually be unnecessary to use more ‘than
three layers. A two layer band may be used in containers
designed for lighter loads, for example loads of up to 0.5 tonne._

"

When a three 1ayer band is used then each 1eg of each lifting
-'loop may conveniently be received between two adjacent layers of
the folded fabric. Again, this improves the,appearance of the
bag, and it also has advantages during the,manufacture of the
container. | : '

In another preferred embodiment the fabric of the side wall
structure is folded at the lower part of the side wall structure
! so that the whole of the structure is formed as a double-layer
band. Effectively, a container with a double-skin ‘wall is



4 forned giving additional strength and al so all ow ng advant ageous
arrangenants for -closing the top of the container. The side wall structure
i® a,cqntinuous tube formed fromcircular woven fabric. Use of circular
woven f¥bric further inproves the stress distribution into the side wal
structure. The nunber of rows of chain stitching will be chosen according
to the required strength. For containers rated up to 0.5 tonne | oad then .
two rows may be sufficient. For containers rated up to 1 tonne and
designed for single trip use then four roys of stitching will be preferred.
For multiple trip containers rated up to 1 tonne six rows of stitching may

be desi rabferméta,ocjlfv taiddxiﬁldzlyaprstfr@h@e:dxt ahaaamnlddiexgs havtahtaQeas&gl
conprise a_firs air ar e S in rned by a twin needle
machi ne anf gagg ﬁa‘tﬁaf 3&5&5&‘% ggser%\ﬁ? (?{ftgﬁ g?ﬂ'ﬁ:g?’:ﬂefd formed by a
tw n needl e machi ne, the tmo pairs of rows being spaced one above the
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advant agesgt¥egsd@isriution GnteA¢nes addedwallle strcthira W 11 again
general ly depend on the rated | oad of the container and may al so depend on

the nunbers of romﬁeohuﬁbbtrclalrngo%eéf Ah&fﬁa' lsqri tRNTRGT wafl 1T @S cm(sed:enand
a heavier thread make possible t
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60Q0 ,deni er | I.e AN I the desir n e .from
500 to 6000&?‘1@% %xgpsﬂég%teﬁ'r g‘%d usgdtr‘?)g %é‘d:q eﬁelrs y?rjr?’%a%%ﬁ‘gql 1 g tepr in -
wei ght than u$e thUIéoyarnpwanofnﬁylﬁohlesampud e fprefierded--40F®rdenier,
or e preferaphyeiprd 809B- 4882248 @rs’ rated up to 1 tonne six rows of

stitching may be desirable. In one particularly preferred

arrangement the stitching may comprise a first pair of
parallel roﬁs,of stitching formed by a twin needle machine
and a second pair of parallel rows of stitching also formed
by a twin needle machine, the two pairs of rows being
spaced one above the other. Obviously, additional pairs of
two parallel rows'may be used as necessary. The stitching
is desirably continuous from one pair of rows to the other
in order to expedite manufacture and to gain maximum
strength advantages. | o

The denier of the thread used for the stitching will
‘again generélly depend on the rated load of the container
and may also depend on the numbers of rows of stitching
used. A smaller number of rows may demand a heavier thread
while a larger number of rows may make possible the
utilisation of a lighter thread. The minimum weight for
the needle yarn is 4000 denier, but a minimum of 5000
denier is more preferred. Needle yarn of 6000 denier has
5iven_excellent results, and the desired range may be from
5000 to 6000 denier. The thread used for the looper yérn
may be lighter in.weight than the needle yarn, and may for
example be from 2000-4000 denier, more preferably from
3000-4000 denier.



The upper end of the container may open or, nore preferably, may be
closed by a top either stitched to the upper end of the Si-de-wall structure
(either by the same stitching used for connection of the lifting |oq ar ¢
in a separate stitching operation after the | oops have been attached or
conti nuous wihe uppespsed ofd tdie entainenamay fe wper @r Thetteop may be

formed P’i-&i*ef‘ﬁﬁ U1 mahl eeORAVLH HY/eDrt opKid it HAT mecrmmd g gde bottom
may be Torned o any suitabl e dlscharge arrangenent . required, the
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to the aﬂyeshﬁeam@ dYsRkhdrige AtrAHgam@Ht .vi Q¥ Qfe:fﬁrrtecpf gl contai ner of
Figure 1, Eﬁgure IS a ectlo an.the Line I'M1-1] of Figure 2; .and Figure

4 is a SCREALPPE BR¥sbes S th an danednn JMReaY s & ner
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a side wa ructure, or ned om.a Ien t f ,circul ar woven
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into'th se fabric an ach ex endlng romth
the fabric of the side wall structure

In order that the invention may be better understood,
specific embodiments thereof will now be described in more
detail. by way of example_only..with reference to the
accompanying drawings in which;- | :

Figure 1 is a perspective view of a first embodiment
of container according to the invention;

" Figure 2 is an enlarged view of part of the container
of Figure 1; . | _ _

Flgure 3 is a section on the 11ne III-III of Flgure 2;
and :

Figure 4 is a schematic cross-section of a.secohd
embodiment of container according to the invention.

Figure 1 shows a flexible bulk container having a side
wall structure 1 that is formed from a length of circular:
woven fabric. with warp threads extending longitudinally of
the wall structure and weft threads extending
cicumferentially of the'wall,stucture. The fabric
comprises a base fabric having reinforcing bands 2 woven
integrally into the base fabric and each extending from the
upper to the lower end of the-side_wail structure. The
fabric is desirably-plain'wéven. preferably using



upper to-the Iower end of the side wall structure. The fabric is desirably
pl ai n woven, preferably using - polyprdpyl ene warp tapes of about 3rmin
wi dth. —yeft tape widths can vary to give strength and appearance as _
required.™t will be understood, however, that other weave patterns such as
twill, baskgiolypaopiyl ensawea:prehapees usedbantd 3nim viid Iwiadtdn bavemdeysgeood
that materi g;s [ : lan& S tion of woven
fabric havi ?d%tt%g%ea&u%&p?rﬁ;%;ﬁ rei n@%‘c%ﬁ‘gdjba}ﬂ’(fsﬁga'{r% eaa%i ly be
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achi eved by reswiaed-oddl Widdy ndanftped. hoveves nithal mthsmaoeansy be
pr ovi ded by,pgfthax‘i‘z?éafEﬂcﬁy o aﬁmm Q:faéﬂ?h;’@ drit 8905 Weadie n{d%giw‘_uﬂ}eé he
rei nforcing band, ie in e nupber, o rps r c¢m.n the reinforcing
band regi on&n§r ddr & ﬂﬁzﬂ‘f‘%né’%d’rﬂgr%tfm?ﬂa\rlwtpé& ials ipdhefsdatbric.
Al t er nat i velpy lylperopgiliefn@r aiayg Beandsedmy i ncorporate warp yarns of higher
tensile strength it rns. Qf the base fabric,  either, replacing
entirely the war gog‘g'rar?s&%s\éx? B‘d‘?‘%%:f%arslec 1(3'aat)vr'1nc,8 0 eoé.ie’rﬂj“tfsee‘ﬁ ’1"ht aﬁfcﬁclti on
to those vargipdiors.inghdandsyyivan steastigih bearawh imved sl adnpenteyorizd made
fr o any. SUkeddi@e Aedil Uy Fnd YT WUUR nfosPoeP o el et 1 ©
pol ymer, such as polyester, polyaqldeképolyo efin or polyacrylic.

Al ternativeby, Kiogh@xamplengioramning Rfadanmtneassod noftheoinagigmy xfne.

possi bl y of taehir@ialf ot lg Ml  Ne thieads e timbeas o ff alirigs PerOfend
thread siml,ar .to the hase thread jhat has been .treated, b
fibrillatiod® itReor@dmiessing i"t%‘t%iﬂ“&’sﬁ%’e%ﬁﬂ thb Hmesaf | oned
suggest i ons wa@ipsl pe R riei rther Gawe Habisi clo it erarettiiveltye the exhaustive
strustare i LoarsoRR R BERAE hed” RIS Wip RIRLY Budnly o' O
structure tkensiile sdmeagtd rhbat -they sratmmernsxafetdiendpase fabric, _

'~ either replacing entirely the warp yarns used for the base
fabric or being used in addition to those warp yarns. When
higher strength yarns are used they may be made from-any
suitable natural fibre or from either synthetic or semi-
synthetic polymer, such as polyester, polyamide, polyolefin
or polyacrylic. Alternatively, Bigher strength warp theads

" may also be of poiypropylene. possibly of a higher count
than the threads of the base fabric or of a thread similar
to the base thread that has been treated, eg by

| fibrillation, in order to increase its tensile strength.

\_ The aforementioned suggestions for forming reinforcing
bands do not constitute an exhaustive list, and other
approaches can be used.

_ The lower open end of the side wall structure is

. closed by a base 3. At the upper end of the side wall
structure there is formed a multi-layer band 4 extending
circumferentially around the side wall structure. As seen
in Figure 3 the band comprises three layers of the circular
woven fabric, formed by folding that fabric into a
sustantiaily S~shaped formation.

The container has four lifting loops 5 to 8, all of
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circunferentially around the side wall structure. As seen in Figure-3 the
band conprises three | ayers of theycircul ar woven fabric,- f-ornmed by {0l di ng
that fabric into a sustantially S-shaped formation. The contai ner h@é‘foure
lifting loops 5 to 8, all of 7 which are similar, and all of whith are

connect,ed .t o the_ ¢ ne n_si N }a n. op 8
conprlggcﬁiif%ﬁﬁlﬁpigtte% #nﬁ§%3%#aghg%$n§£e ?5§ﬁgg§§§Pg§n5bgand two-
spacecdnsindr in stmhlaecnaruero tFRerfepanplei ihepsBdeommrisesructure in

the regipfgd &, r@*@épaphggo@apd zcbynérSLftEﬂ@chQEQ?ﬁEbOQnd Eash loop i's
twisted so as_ to i nprove stress distribution. ach leg has a wdth

subst &FR3eAd yl 2@®ial tollh%aﬁdeﬁCBFeﬂhE°rEhﬁfS?Erhﬁ ﬁﬁthPosﬁﬂFch it is
stitchad1 aderext@resiflovnet Regsbiconahl retho6kbifgl Bana di Byaace

bst [l | the d f the band 4, .th d of .t | b
f202|3£ﬁfa %%gﬂugﬁﬁcgﬂ?ﬁge ?QFQ g?gpofs g‘?ﬁ?ﬂeﬁgfgngg prﬁﬁggganglnghe

stltcﬂuﬂbemmntnstmhbusleﬁfecEadhbyeg hassa padthokupatahkéhligws 12a, 12b
of S“écﬁmi‘gté‘r@hé‘ é?&?ﬂ%?aﬂéieoﬁei’ 8‘1-&?{.5 8&%1@8‘ E&?Ehoﬁtsﬁktcm ng, the
ac

two pal r ows bein aced one ove air of rows is
formuStA¢Qthurﬁm@eﬂ#kenéehdﬂﬁnahuetﬁedStWQéhlﬁgrvstuaﬁtfnnoas from one

- pair ofj $04Red %&Q&Qﬁb%uﬁse&hu ’96 éﬁsndé em Erguﬁs Bana’ha stitching is-

sinple chain- stitching, usin e nee arn of not |ess
than 4000 enshit th%rEeérg?éPgbr?cﬁbbﬁddEﬁFE?enaﬁU°u§§J¥F?“5f about 6000
denieua§¥$s¢5£wwﬁenﬁolaé@aﬂabfisoeﬂ theiBandas been found particularly
sui tabl e, thoug g# nager als can gF g g The hre d fo; t?e | ooper.
yarn may be bbeR% 4566 a% P3P, *Hof 5? f 35I§ 3856 t 84000 U
deni erparsadl @l nydws iﬁaeaﬂbe086§ﬂ1ﬂeh133 and besacbodnpdlpapflcularly
Su'tE“H§¥allel rows 13a, 13b of st1tch1n3. the two pairs of rows"

being spaced one above the other. Each palr_of_rows is

formed by a twin needle machine and the stitching is

continuous from one pair of rows to the other, as will be

seen from Figure 2. The stitching is simple chain-

stitching, using a thread.for the needle yarn of not Iess_

than 4000 denier, more preferably 5000 denier, and usually

of about 6000 denier. Polyprbpylene thread of 6000 denier’

has been found particularly suitable, although other

materials can be used. The thread for the lodper yarn may

be of 2000 to 4000 denier, more preferably from 3000 to

4000 denier, and a nylon thread of 3600 denier has been ' W

formed particularly suitable. _ |

It will be seen from Figure 2 that the stitching can

be effected by a simple run in of the chain-stitch to the

folded band at the upper part of the side wall, and a

simple run out of the chain-stitch when both pairs of

parallel rows have been completed

In a particular example of a container according to

the invention the side wall structure is fbrﬁed from plain

woven polypropylene fabric, having reinforcing bands formed

by a double density of warp threads, all ﬁahps and wefts of



It will be seen fromFigure 2 that the étltchlng can be effected by a
sinple run in of the chain-stitch to the fol ded band at the upper part of
the si-de wall, and a sinple run out of the chain-stitch when both pairs of
paral l el rows have been conpleted. In a particular exanple of a container
accor di ng tthe htabnienbébngt b€ theesameé| pelypcopytene tapeedff aboupl 3i n
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density of varp reads and
the sane pcslﬂmr opwh bele vabb be a%esnssm by these. skhéladenagéhneagmt of

the fabric d¢ BoPNE A9§a{~eiehm§h1m£ béxéﬁﬁoﬂQbF?Q byrhlaoas akilled in
the art as being a yl ar | 3ht wei fabric. The upper edge of the

side struct¥A&e it f hﬁeﬂ‘?ﬂtﬁtﬁufﬁ Ee Fﬁyg? ldedqintospokhren RRY8Fe 3, the
depth of t heardindgls behégn abRUFiglréens, Lf.ﬁélneptnoas oheabahtd BE@@ngmin wi dth

are attached at, each end {o [ el forC|n b nd ng a.w dt f _about 90
T8 mn S 10 8 o FREFLAELTo0RE ' B F850s b andi R, BA8e: aBBY cni ng
as shown i mttachiedvwetgsachisend polqprepyfenexnseﬂhedyhan:03 80@0ddbni er
and nyl on | 2 80 %% o 3880 fen copt S e da.ef 1
tonne, but éﬁﬁ?ﬁ ? c%%d§$|%ﬂs ??E cﬂbﬁ%eggfgﬁﬂgégggagﬁeié gg??glng a

| oad of SE?QRﬁkﬂanneES of stibchingedstshoenynin| thapdpawingssupsérsing a

1 tonne | 0gh OFp %ylénélaaéméo Brnadfl 6bowi &Qﬁiédeﬁa hwoah%ls E@rce
when two Ioops wer : KIift 5 g
hown i n

e % e tines of &or rui g
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Figure 1, lxﬁnwulrbﬁhreﬁdéaltésafcoﬁdatiehsrbwshaé Béehchbngdaeaphbnesald

rassLound cgpa .9l RPPLANE 5! 85005 Bomphg,  1E"MSRGOL8UG Bl vre
be well capable of supporting a | tonne load on only a
single loop, and of withstanding the shock force when two
loops were slipped off the tines of a forklift truck with a
1 tonne load present in the cdgtainer.

A container similar to that shown in Figure 1, but
with three pairs of parallel rows of stitching as aforesaid
was found capable of supportlng a load of 6.5 to 7 tonnes
before failure. '

Referring to Figure 4 this shows a container having a
side wall structure 21 formed from a double thickness of
circular woven fabric, the fabric having been folded back

' K/ on itself along a fold line 22 at the lower end of the side
wall structure. This avoids the necessity for hemming of
the side wall fabric along the lower end of the container.
A base 23 is stitched to the side wall structure in the
region of the fold line. Effectively, the whole of the
side wall struétdre is thus formed as a double-~layer band.
The fabric of the inner layer is folded over inwardly as
shown at 24 at the top of the structure to form a three-
layer thickness of fabric extending around the upper part
of the side wall structureée. The lodp 25, 26 of lifting
loop are received between the two outer layers of fabric,



side wall structure 21 forned from @ doubl e thickness of circular woven
fabric, the fabric having been folded back-on itself alohg a-fold Ilﬁ& 22
at the lower end of the side wall structure. This avoids the necessi{y'far 7
henm ng of the side val| fabrlc:tiizEﬂ ng .the | ower end of the cont ai ner ~¥A

base 233P§ are Shddonsd e &lde thiae davensuhy St it indgiash of the fold
l'i ne. EﬁﬁeehuyeHﬁsc&htewhole of the side wall structure is thus formed as a

doubl e- | d. The,fab f .th f ol d
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9 and are stltche ers b titching as alrea escri bed.
Fi gure Be8§Kksé8shows the side wall fabric extended fromthe region of

three-1layer I«he%r&assl&vemtm% e 1618 iC WAl RY SHROWPTIR FiQRrskirt 27
gathereﬁ nto a filling neck A container with a doubl e-skin wall as

shown ifi EBgRAEtAcudary, goad :fr"sf SRy iesr 1eesmiem8 ®ldd;- 2dUMmes 5 t onnes
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at differen atings ensi ons and mat et T4l s given in the
fore90|hgsﬂecfpﬁthéﬁaGFQQSI&kﬂ@%ﬂlve only. Thus, higher |oad capacity. can

be att aj nedRywiinqr 8@s undelriat sRPithaaf a”&d”ﬂdxtde'ﬂ WRorkAME to - U

the invention may readily be made to carry a variety of
different loads at different safety ratings. Spec1f1c
dimensions and materials given in the forego:ng decr1pt1on_
are illustrative only. Thus, higher load capacxty can be
attained by_:ncreas1n5 the debth of the multi-layeﬁ_band.
by increasing the width of the webbing from which the
lifting loops are formed and of the reinforcing:banﬁs to
which those loops are attached, by increasing the numbers
of rows of stitching, by increasing the weight and strength
of the thread used in those rows, and by increasing the
average weight of the fabric used for the side wall
structure. Lower rated contalners will have a single sk1n-
wall and can generally use shallower multi-layer bands,
narrower lifting loops, less rows of stitching_and'lighter
thread. Indeed, in lower rated containers the-réinfor;ihs
band may be a two—layér_band rather than a three-layer
band, although .this may need to be deeper than in a three-
layer band construction. Lover rated containers can also
be made using lighter side wall fabric, significantly
lighter than 1955/m may be used for a half tonne
contalner

As illustrated, the coniaiher df_Figure 1 is shown
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by i nc_r.qasi ng the width.of the wlébbi ng fgomwhich the lifting | oops are
formed atd of the:rei'nforcing bands to which those | oops are attached, by
i mcreasipg the nunbers of rows of stitching, by increasing the weight and
strength of .the threaq used in those yows, and i.ncreasi ng the average
wei ght of MIERr SFPOLIaNPUR, Aty ANk VmI9PaR AR (i FoRondt §9R od
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lighter thread. In eeé‘, Py [Power” rated cont al ners the relnforcithg band may
be a two-| &pher 1i4itd ngatlieops Hen the Hride Iwaldr stavetuna.houglin s nay need

to be deepglplhaitd Bperdtith dfAE HIANA SANSHAVS iH¥En dePWRicdrdEd

cont ai ners _.can ,al. so be nade using _lighter side wall fabric, significantly 2

lighter thd% ¥ddd/ ber yndepgtand fidre Pase end P &iugtiges may

i1l ustrat egakleh@n§Odedited dform JUHe kdntahRMs il lktHdded @x@ti nuous
base, and is open at .the top. Atﬁgﬁqpanel of. structure nay be .stitched into
ke gt

such a conPiPNdAed MHdb &, SapPayfe  ag%n 89 dE i& ]E?'ecuri_ng of
the |iftingquases siee tiilm Sicde thed |caattraliotesr,e amt witha foeparlitfe ioger ati on
after the I have en ecured. It wll_ be 1.51,00d .t the base
and top st |’l %%& %r &8 em'a“'y‘it‘-aa dzl%ézyoq'}ers%aé: fc\(%aner‘?'he%ég%%rﬁe%stl}_ | ustrated
are provi degntistimer sqemessetd oo afiectequald ya fpasditdid y angldrte isection
for the cogigdFossditl eMid) didyidd Idiifbd QUL U1 el (UR  each
corner. However, other container cross-sections are equally feasible, and
it is alsolpdsding daoPsprovide either |ess or nore than four lifting I oops.
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CLAI MS 1. A flTexi ..buLk .cont.ai.ner. couprising a side.wall structure of -

fkexi u ep.fabric, a base closing a | ower _open.end of the:side -
>“ ’I'“Wﬂm”ﬂm”nrpl urality of Tiffing I oops at the Upper end of the\: o
S|de Wal’l StrbWctuire; each | oop having a bight and two spaced | egs, eaéﬁrlegﬁ~t

bei ng *affixed by stitching to the side wall structure; characterised in
that a_qulti-layer band formed by folding the top of the side wall
ext endg: bl rcunferentially around at |east the upper part of t he "si de- wal |
structure, and in that each leg is stitched to the nulti:layer band, and-

the | ayers of the nmulti-layer band are sldtched together, by stitc_hi ng that

conprises at |east two substantially parallel rows of chain stitching
passi ng through all layers of the nul CLAIM&r band and extendi ng .
circunferentially around the upper pgart ortmeside wall structure, the
stitching thread being of not |ess than 4000'deni_-er. 2. Aflexible bulk
contai ner according to claiml characterised in that the woven:fabric

conprised.a baseiabibXe ALK eboh 04 LHhEP Eamﬂswmenal 8§86’ @hhY b@i’@c&h?e

base fabri |fcf ac ei n orci ? band e)étagy; fromthe, upper en

| ower en®forfd ?’?éﬂ%j; Pt Wevere ce'ac?1 'P%'EFO‘F é@ﬁl?fi?ﬂ@fleﬁﬂn

gel ng\ fslt ienchext ttthe hadmlvtall agerudture | and he pegram%ef dfrnni:gﬁgl meopgnd

: | DT L REC characterised, I n

each Ieg@i:'f eac%&{%&%ﬁ %sgi&lé d?%f ggt'g}ﬁﬁfsl'lﬁa‘éﬁ éf"’?ohf‘ﬁé“ﬁn Bt h

of the r&ighdr and tmndsmcaﬁ. degshaeacly Jeg shéingeaf fiixed bp Skéxching

bul k con I o] C

in that ttﬁie%el ?ﬁw wa&qb?i%é ané Ehtal%‘l?o%rze%%cgfgqqn k:ﬁfa eacﬂﬁiégt- g§F00p

ext end dimd[méogméym&w Spdddng et'—he top of the Side "wall  extends \J
' c:.rcumferentlally around at least the upper part of the side wall

structure, and in that each leg is stitched to the multi-layer
band, and the layers of the multi-layer band are stitched
together, by stitching  that comprises at least two substant'iall'y
parallel rows of chain stitching passing through all layers of
the multi-layer band and extending circumferentially around the
upper part of the side wall structure, the stitching thread belng
of not less than 4000 denier.

2. A flexlble bulk container according to claim 1 charactetlsed
in that the woven fabric comprises a base fabr:.c and reinforcing
bands woven int_:egrally into the base fabr:_.c_, each reinforcing
band extendipg from the upper end to the lower end of the side
wall structure, and each leg of each lifting loop being stitched
to the multi-layer band in the region of a reinforcing band.

3. A flexible bulk contamer according to claim 2 chatacterised
in that each leg of each llftmg 'loop has a width substantially .

equal to the width of the relnfor01ng band to wh1ch that leg is
stitched. '

N

4. A flexible bulk container according to any one of the:
preceding claims characterised in that the multi-layer band and

¢
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nt ai ner accordi ng

by~@a§~Q§Lant£”lly equal dlstance 5. "Aflexible bul k co
t oyamy—one- iy llB-characterised in that
band gonﬁ?’ses three | ayers of side wall fabric formed by

fabric into a substantially S-shaped formation around the

side wal Iv structure. 6. A- flexible bulk container ac
5 charactgrysed in that each leg of each lifting loop is r
two "adj acant* | ayers of the folded fabric. 7. A flexible
according to any one of clains 1 to 3 characterised in tha
the side wall structure is folded at the | ower part of the
structure so that the whole of ‘that structure is forned as.
band. 8. A flexible bulk container according to any one

claims characterised in that the stitching égnprlses afir
parallel rows of stitching formed by a twin needl e nachi ne
pair of .parallel rows of stitching also forned by a twin n
the two pairs of rows being spaced one above the other. 9.

he nmulti-I|ayer

VRN LR

cordfngt th &laifm -
ecei ved ‘bet ween
bul k cont ai ner
t the fabric of
si de wal |

a doubl e-1 ayer
of the preceding
st pair of

and a second
eedl e machi ne,

A flexible

bul k cont ai neachcteg bfh@ach dlifiting lLoophextendedsin tthie lsgdeswadﬂtshnnukure

fromone pa'ByOE £8ﬂ§t£8t3Q919t286a1 distance.

5. A flexible bulk container according to any

one of the

preceding claims characterised in that the multi-layer band
comprises three layers of side wall fabric formed by
folding the fabric into a substantially S-shaped formation
aroﬁnd the upper part of the side wall structure.

6. A- flexible bulk container according to claim 5
characterised in that each leg of each lifting loop is
received between two adjacent layers of the folded fabric.

7. A flexible bulk container according to any one of

claims 1 to 3 characterised in that the fabric of the side

wall structure is folded at the lower part of the side wall
- structure so that the whole of that structure is formed as..

a double-layer band.

8. A flexible bulk container according to any one of the
preceding cléims_ characterised in that the stitching.
comprises a first pair of parallel rows of stitching formed
by a twin needle machine and a second pair of parallel rows
of stitching also formed by a twin needle machine, the two
pairs of rows being spaced one above the other.

9, A flexible bulk container according to claim 9 in
which the stitching is continuous from one pair of rows to
the other. '




