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WD 2007/ 133094 PCT/ NZ2007/ 000096 CUFFED CONNECTI ON
SYSTEM FOR DUCTS AND TUBULAR MEMBERS Thi s invention
WO 200at18®94 0 apparatus suitabl e for transferri nBCT/NZ2007/000096

CortgobEHp cANECTRAN T SaB FoRafor S ARIL FRPLL R bk

connectlon as a duct, passageway or the like ("duct")
can be p vi ded and be. r i ned bet ween

c onp SHE AIER a5t e 4ieS £ Frepepes st T e B o8 it Moge particulrly
thelifRALONRILQTB RBRPIn@its 4G RIHBAEs wiB¥ iy 1RIbIELHARR B0 as a duct,

conmponent to conponent transfer can involve transfer
pasgAgew et the likea( ‘dugiatiee] @ah de preridedpné s gteined prgwegen components for a
trar'\:s@eg W W if %r m:?n[:r%\ﬁ fdm AL ¢ ?6&%‘?& B}é offgyvity, froma

er or t e storage ot accunul ation vessel via
a f I Eywvb;} ef camplef mrq)cmemtvte)compomrm cessemgn igppanatifer of

o) a cont ai B of f.urther.
pacfipiRt PRfecRls e hrSePp et tec oy R FATIE: SRR APy ity from a
hofRVB€the iGE ABHEE S5 adlunlilaBod¥esll b h REBI-QANEY Blal @ASIyok PRocessing
be noved froma collection or the |like vessel or
apm@gﬁar PlAng ogtofd @@tmeé Bpraeet fugtheq sxpmplegthe anyien af patfisulate
SRy, G
a0 RUEES o Bowddl Bhoik, SfLALUREIER L) Bul|REGLYHom o
collkoion arnb¢ Breoessehod Hoppcnas:ea flexaisle odrdmertiqnoiwite ros vmheutttbe sistance of

transferred froma ho er to a downstr ar at us
BT 7% P EPE Prig SO SviRonsp PRE' Hropllie: 1t dyre idusuy for
instafceY hllk hbedlor dtherSptiRied a8d foURtthABfed8d DR f Aoppedlot dbkGltream
as a coupler |l eads to allows a reduction in the

apparaisTRere B tEAY8APBREET O tTerherPeiesubisshisoraton: dnisgh a situation
the %!ﬁgfe duImssa c%ﬁPlep@adsr{p AU re @684 9{ g’ie %Hﬁgreof aﬁ{r (rﬂ%a%on from one
i n wei ghi ng, I's currently known to hose cl anp
corhpmeant thebthem Elus:tanfbeempbttmtd@ atad dzrm:gehfwsnes injvkeaghing, etc.
:;r?g)r(]l%r %lgr%ﬂé){ OQVnS C S%rPn ArPg%‘g gt%%?\ésl%lcltl foelblg §uct§ in a hose like
maflide hBs @ ﬁtdlsfﬁiitgé hrﬁi /od&laﬁﬁdtuﬁg S\&htﬂ&ﬁxbfetﬂihetslo@ ﬁoiela eh R of many
to serve. can prlnarllggor 20 solely be of a
PR %fsdeﬁf%gntrﬁftt%ﬁlﬁl depeadigg op e Rastan theyaee egjester JThgy can primarily or
solé@é—ﬂ }?Esrn]c;- MateRitl & éj ?ollyés@ Tﬂ-lhl_%Neﬁ NKROTARTH AR Clike. They can be
(synthetic or natura They can be some conbi nation
a fabtic (syrethfor emgwicyrg)). ﬁnfefqare ht bgmsemhbinatpnof dresfogsgeingol el y
'CI)'L r%éﬂe%ld%séucﬁnrhdaﬁlgfe%stha?% ?eofleflye %rt patct)tflallﬁ %er%es?qg tcg E}e%awtg o1 the like.
Thas d:lonSe zrmmpmajftwbrmbn&e rzresxss disciatdeaind / orftth@rethenl rinbemg aﬁuatmns
or air entrainment. can even be sone gravit

thee fan bF 83 ‘Rfr"étteln&ﬁ‘élf"e?% §ﬁ LPERHEP e RFly eRd a%rﬁnbé%uonal

- assigﬁﬁce%taﬁ?Emﬁtor%){ss&ﬁanmmegy@tehﬁ however a difficulty

with traditional zstens that use an encircling hose
cl anpheraisdowerern difiqulyi wighurdieonst systeme idvit ngs mﬁaemélgg hose clamp

uE %gdecésqgar e o? {egel g? Iglg%. h?&hll rlgz}%g t(L ¥rev1§&(ohfgtl}ga% ?mttnselves to

rapprn e case an In
the&upp]ngsuf hhe:nfaboth tha dasstof yn (relugry dhah aythe iférel md\esd)z (og dalry

uticals such capture can gl rs
mcﬁlpffJE) (o€ BPAPREeYSigt s ?‘EBIC&H‘W PR EWB{3E slsaff]@sé%ﬁpam@aﬂy if not
cleaHeg ré};%ﬁﬁ 1 9h& RERAUE @Rl 8B kGRe @ hBRSEank) AR RRMER g @M eaning

regular cleanlng cunber sone. The present |nvent|on
GHBMV$¥@§es an alternative to such systens where as one

connggl r%sent invention envisages an alternative to such systems where as one connection
between a flexible coupling tube or duct and a tube of, or for, component from or to which it is a
duct, there is provided a snap lock arrangement reliant upon banding or ferruling at an end

region (e.g. cuff) of the flexible tube or duct and a complementary recessed feature the tube of, or
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between a fl exi ble coupling tube or duct and a tube
of, or for, conponent fromor to which it is a duct,

wo b@rasios4 provi ded a snap | ockparrangenent rel PEMNZ2pON00096
banding or ferruling at an end 35 region (e.g. cuff)

. of the flexible tube or duct and a conpl enentary

tory the estmpehent afugh @ redessetl fidaeure prefanbli\® 2201054/ {8330 Betess 2o locate the

/[ NZ2007/ 00009 for, the conponent. Such a recessed

Pre&%% Oeu%gerbee1al erdgsﬁgffid%e fexibls T“g’& ferrule recess to

| ocalites dnkBagef ed eriapbsyibovit] sicheadEdr 8Ralke GhaptiBéking feature that

flexible tube. It is envisaged that it is paossible
thegg qap be g gerlugtion inrereyices REIng R @ e Jushgektienshipaa the @npersed
pas&%@&z s GRAY c}i’q afe?gﬂaﬂlbggl of ﬁﬁpéféaﬁﬁéo 9 thOsr rﬁ?ﬁt@angement.

fl"'ush relati onship in the cgnnect ed”5 passageways

and/ laranaspacetie envehtidrels] dsquadt of a pagoilate spllidamiansp@nsysgem, an
bbbt G iaPee A G AREEER  pd P sE aBERESRs 4 second cube pardy
nest¢chwixpir thedi¢sttabe, an assenbly of or having an

i nter-engagenent between a first tube and a second

t ubeVRetetn e secaad sibei 1 Heble be pyithan epdiprgiongreplaiinsuprerted by a
barSi&2 QPG tube is a flexible tube with an end region

annul arly supported by a 10 band or cuff, and wherein

t he dndrwhereube fiess tibedhae glendaggion pprvolei cedh anianhulanly profiled set
outannul arly profiled set out, and wherein each of (a)
the band or cuff and (b) the annularly profiled set
out dirbwhérein @als bf @Nthedandibatuff idd ) the aﬁxﬁdartyq)rbﬁled set out has at

ot her, and at | east one of (a) and (b) has two such )
leaﬁt PRG2 aégb %1‘5“? tohtge 8 ﬁén‘lg P{Je'ﬁf oxeﬁ,@f) (@ﬁﬁg&)ﬁﬁp Wo such tibs so as
to Halsr?]{iﬂé% dDbnk kB REl IMBLQLBYEbs RME HAG! €I n the band or

cu

is resilient So as to be deformable inwardly of
i t s angoehergin) the band ercduffi it gasidientsg et td eendebermablypwwdrdigfof its tube

-1 . k I: t ub t- Wi t.h . -
amsst{;}??c{ﬂkt&)e( In’FLr%oIl %P %ﬁi‘{;’?g?gfttpg ﬂ%xll;lglfs: ¥Ouvl\)I§ YR% R]lé firsMtdhe hut )v(rét(l} sufﬁqent

cren retur ras a nore rela

- retu@0 belk td @rtosdh a At rdldxed codlitivet svele that e ribi Hetveded age fiBRhgagement

hol ds .t he tubes agai nst axial separation. 20
hdﬂﬁ'%fé‘i’b&f)f‘%?“?ﬁ”é“ﬂl 3088 are part of said band or cuff.

Pr efmeblby tBe FRSHbd R0pbare B¥f LatIn@@)k chffNg underlies a
profiled ring that provides the ribs of the band or

cuf fPreforablyertasilisat sylmdrienl Hag kndstlies aprefiledoting biatguoadesfthe ribs of -
the b econd tube encloses said profiled ring and
ecydﬁ rical ring. 25 Preferably the set out of the :
fi r Strefetably afakl inelenf 4 GéiblE sleevedf therseéamdatibeyericlogesi saidgtofiled rin
uﬁécﬁﬁgl of the non-set out region of the first tube
ACAA ™8ner surface of the second tube are in

al i gnerAblyaREsabar Sttht 628 tubs WRSEaAtblBddkyed. USh one
with the other. In another aspect the invention is a
sai dPreicrably theisaenyaiaes ofthe aprises eubisaion gbthe first tabe and the inner

su_rﬁgepgfcthe Ldagnd &EQ Rl i i egilg ﬂ%doﬂg‘ a5t su%gtam_%ﬁly ﬁ{?{h one with the other.

apparatus to di schar
In another aspect the invention is a said first tube and/or a said second tube.

In an aspect the invention is, in, as part of, or for apparatus to discharge, ot to
receive a dischargé, of a particulate material, a tube, conduit, duct or the like adapted by a
profiled zone, band or ferrule recessed to the inside to receive a complementary resilient zone,
band or ferrule of a flexible tube, conduit, duct or the like.

Preferably there are two annular grooves, each to locate a ridge of the cuff of the
connector. |

Preferably said tube, conduit, duct ot the like is a first tube as defined above.
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30 receive a discharge, of a particulate material, a

tube, conduit, duct or the |like adapted by a profiled
waoeone/13dand or ferrule recesseg_to the inside POI/NZ2007/000096

receive a conplenentary resilient zone, band or

ferrule of a flexible tube, conduit, duct or the Ilike.

Pr ef Breteipdbyy pméleé zame banwbordpmult &ra gl doved fearareh t o

| oc cuff .of the. connecto

pr o ity gl Forined Bttt ~MBisp BIokgRa JoRE headeg seal G a
cuff bff Ghertell@n@bfidabh s@taaiioye, AMBICAB (kh8BAY o 's%xced annular beads,

PCT/ NZ2007/ 000096 Preferably profiled zone, band or
tibsoathee)i s a rol | formed feature. Preferably said roll

for

eaded caac T inlibPi PR pR00} 8 QS Bl hatge, or o
recoiyt Mhscuhyrgrf, oaa phmcubltentaml,tahmbehamm dspaxrehle like adapted by a

pro%ﬂeﬁ Lﬂ)l §d of errgllse’to d{eI 1gssldeotro rtacelvfe a cgn)p%eggeng%yb]éelslg {{c&ort tlgg:ule of a

RO
flexibls ﬁiba,rcgﬁqu duét@r tllidi‘like i(tdce).di scharge, of a
particulate materia a_tube, conduit, duct or the

| i kePaigEped by a Co‘iﬂ“&f dyck gt thg e 1572 frasrtpln a8 defingdipbove.

| nsiglertdl tﬁ@‘é‘éﬁ{ RAcHATRL RN M

ferrulg ogr §|B g&Pube cogdel%%kﬁﬁﬁmggﬁnﬂ“&%pﬁﬁom
Whléh auquv ¥ts t@nlbﬁelltsaﬁlil apd dalddo threid wbadaiduit, dutbr gre likhen its profiled
lmng %xhﬁ a first tube as defined above. 10 Preferably
conplenentary resilient band requires some inward

di StI&Efetdbly shidatibe, whidult, duict bEGOVRE B atfBstahbend/ defisedfdbbve.
and sai d tube, conduit, duct or the |iKke

on |r§ ﬁP ﬂFPE@dZ%ﬁhﬁ“@ﬁ”#@?ﬂ%ﬁér°&ﬁ§?§ﬁ§ﬁPyesald

t ubepreePMEUbid roll Witne@ Feahd?€islids iﬁ@aﬂt&n@o fdchitha dtoUQ@ béRled seal (i.e. a
defi ned above. Preferably profiled zone, band or

cuff erathreni snaglification suwamdly dfacftesible, tuGthpy ek ewa bpaged ainglar beads,
I nmed feature is its adaption to |ocate a double
ané}%f%ﬁieal (i.e. a cuff or other end nodification
out iaiefdtaplyahera afel texiabh@art gtbevet, kath todscatanoridgeadt @lek cuff of the
annul ar beads, ribs or the like). Preferably there
congeelot wo annul ar grooves, each to locate a ridge of the

cuf finQhothBeas pERANEGLRAE indhtibh B8R @BP &&tind zh@uctmg locus and
B@esent |nvent|on consists in a _tube having a ductin
ptO

¢ gegiamwithip rgfch) agesﬂreégy Brndgfl o fenrulgdi eaH regioreafia ﬂeéﬂpﬂq tybe or duct

region of a flexible tube or
lsug%QGEqm&ﬁ?% eﬁg%ﬁghe { Gbe profiled region having (i)

an gpnul an aohelandiansd et out frémdmdiuttmgduoisj ng | ocus,

(i1),.4 nwardl rec nn Iar et ou han

t he' ®han rf%?’a‘%]iﬁiéte?% m“? IRACE g‘ag ghe < Eﬁ.mef PBbat e

or oliNN&n) arddlar §é0Mtt (RBhteasiNeHaRkely bl frbBathbi fhrkilak In)o feature (i)

bei ng closest to that end of the tube from which the

f1 exi bl e hgingtclgsestgp thag end) ofghe tube from which the flexible duct is or is to be
removeably fixed.

The features (1), (i) and (iii) preferably are consecutive i.e. without any interposed
other profiling features. In alternative forms however there can be some alternative profiling
features. ‘ _

Preferably said tube, conduit, duct or the like is a first tube as defined above.
Preferably profiled zone, band ot ferrule is a roll formed feature.
Preferably said roll formed feature is its adaption to locate a double beaded seal (i.e. a

cuff or other end modification outwardly of a flexible tube that has two spaced annular beads,
ribs or the like).
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renoveably fixed. The features (i), (ii) and (iii)

preferably are consecutive i.e. wthout any interposed
wordenspeofiling features. In_alternative fornBChSAE02D00096

there can be sone alternative profiling 30 features.

Preferably said tube, conduit, duct or the like is a

f i r skreferdbly sasl bé isnelasibdweantialpreidircaptefergiphifbedckample stainless
Steeé’one, band or ferrule is a roll formed feature.

referably said roll forned feature is its adaption.

to | I&Chﬁb&mﬁasﬂ@cttbh@mb&ﬁﬂ)ﬁds &5 3t addptéd tofbe Gsddf asPh MRkIHES coupling

end nodifjcation outwardly of a fp | exi bl e tube that has

tube,fp) dugs paruiaisotteral fregys di Lchgrge pyhisscanputeigch PRE;) or thgike and/or to -
2 20074 A0 au-o.R Fgé&'%%%ﬁﬁ(QOOO% Preferably said

tube®is at |east Stbstantially rigidi.e. preferably

i's fwherewa@miﬁast @Rand Irm ofshewbe lslrnsﬂ&ndy hmdeds»pésctuletdhed has for

el B L0k 2850 9 2EB01 2 BB UMy B PR o
fondlomtaafageed ofesrule® B oY lh,a cdﬁff)lemeﬁﬁl?}t inte@ial pRAIld bioBsaid discharge tube
and/or to 5 a receiving tube, conduit, duct, port or
condyig qridRet: wherein at | east one end region of the tube
i's rIﬂ:@feLa‘b%tajdyﬂe%@c%q ]9{ {.6& S H'SSQ s@c%qd hﬂ)‘% ag Qk ehqm)ve
banded or ‘ferrul ed zoﬁe an external profile adapted
nrat dnahotber zpec the prefenpmyentonsouvitteid a flaxibie duct thet has a cuff or
other ertllg%d%gr{ ?(Iagg dli!o 2:%1&1% gtiéfh%t:.tcr)] él?cthu ggb]e(?:rgun %éasltgxg g%g%fo said channel,
oveiL Ehld%eeimzrrﬁlbhm ssﬂl rébdtd &D(dddltﬁnﬁl(lhﬂ{dehg tu be is a said
sec %E, s. defi ned above. |p another aspect. the
pr ot RIS ebhraywbsisnglly rscherap desgneqd ithrefasepge to
con?po?lb'rfltg aREmbRENBEthe 8L dd8 8 RheAURARELEL LDl SN dr%&ﬂo}it fekdrence to
to such a profiled tube at least in part into said
any g rhajore ofghe peccomipdnydrg drawiingnd i nto sai d rebate or
addi
ubsie Bl Rl ol bR GLEN Y 588 Gl BbsrEeingd bl
confdenesthsr @pse miH inesitionis linds pam of, @it fasSappataus & diecharge, or to

descrj.b w tth or without re nce to ny one or, .
recff5 & dEhorgs oIt BBt A8 Cobso GpBRab P af th like and ()
a flELiBIei thbe (68 WleivBd ab MG IR inferBhAbed QHAML 2 IdURE:, @Snduit, duct or the
_defined above. In anotﬁer aspect the inventionis, in,
likey g part of, or for apparatus to discharge, or to
r ec [ . a
%Xf@mﬂl %é?&%@& nQf regﬁxeeg ﬂ&ﬂl %‘éffgg‘%%ﬁ fQJx F‘f‘g f)%%lgflé)f the

condul t e an
tub¢ ubedl(ite dakt pe deilike cﬂroanwlhlsh] aphaf fetaxedtopor larg aljmdedmiotrblh;nto a

- sai d tube,., condui ar the bly the
conliof A REdn S et Py Bt e e R D A O Rt COqfo, duct o
theBk¢l region of the tube, conduit, duct or the like

from which it has relaxed to, or been allowed to rel ax
to, Pyeferably in the relaxed condition there is substantial alignment of the resilient tube,

S

conduit, duct or the like with a wall region of said tube, conduit, duct or the like.

Preferably (A) is a said first tube as defined above and (B) is a said second tube as
defined above.

Preferably said tube, conduit, duct ot the like is a first tube as defined above.

Preferably profiled zone, band or ferrule is a roll formed feature.

Preferably said roll formed feature is its adaption to locate a double beaded seal i.e. a
cuff or other end modification outwardly of a flexible tube that has two spaced annular beads,
ribs or the like. |

Preferably the roll formed feature defines a tubed profile region having
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condition that holds it engaged by profiled

interference features with said tube, conduit, duct or
w@2o0vhasobi ke. Preferably in the_rel axed condi t PONNEZEI®I/@00096

is substantial alignnent of the resilient tube,

conduit, duct or the like wwth a wall region of said

t ubel) coadasintilar chaoheloet du érohi ikseducnglbewsably (A) is a

said.first tube as . defined above and (B) ,is sai d

Secdiit + R dicin AR RS e S Tn® Bratst sty iy

t ubeii) C OfChdinhlar S 6ht @dbatet® chidfRl) oGt Rohithftanh k& Seatures (iii) being

defi ned above. Preferably profiled zone, band or
closegtitp has epd othe gihe frosp whishiteafierihle dysit isfaisig by remprpaply|fxed.

for | g i i . e

beaggg searqﬁsg%égpk%ﬁf?ggéh%?ﬁggm%g%qﬁgg?¥$@§?%%%nmeandhmd
witlpug prafittd yegadn, and h 8xstible eulteidndutthhating adatded os parode] end region that

agnular bea d ribs ordhge like. 35 Preferably the
complipenpheRIPHELIEEPR °f¥ S a t ubed profile region

havi P}@feiﬁﬂyaﬂgz&ﬂ[a&a%ng% asRGEIINALFQAQAH QD QRRG set ﬁlb)feaatﬂe of the -

annul ar channel set out fromits ducting locus, (ii). ,
flexiblgdircgisychifeptutes Sging sprACaied PY b restieniging wiadsenspigintipge intermeshing
not&pﬁtﬂﬂﬁﬁng 2 %v&a&& Hi)sto%nagplué@fesiﬁgft rﬁg tdu&ﬁ%:pﬁ&lﬁ Qf removal and

channel )” out fromthat annular rib,  feattres Ciitl)
refitpog pgoceddrosest to that end of the tube from which the

eSS Bl B B b Fo! fimbty.

tub€ @ftliafRiille dué febditedeitdiif daid ehbeytHelekibk dutOfavingd resiliently
region, and a flexible tube or duct having a banded or
proyiged endifgatarsdo cages as i mephed a5 et Eng R BpP B ATy dal

disl{)@gg.hgﬂt, AchSAlsHink WP the PEREGR Eﬂﬁeﬁtr}gq\ﬁﬁ}@ RIBH: 188 rthSion of the
as a result of cuff or other set up feature of the

flexfhleechich kred wpadlow its irutiel frsertion dsfobreit aggumegnorholds itsyelaxed condition
resilient ring.which eqsure intinmate intermeshing 10
iR el R BT e PRl Sl
r esilnisglhindtheigspgbdt tha Gra@edtiiiviehtigh @mnsise iy adethddl of fitting and/or

refittin rocedure. 1|.n another aspect fhe present
renjayigt Iorblesthct of eﬁaeﬁ?hl?*}fs EWHQ{S%%“GP desiben ryrespgct of any
apphidRE, @bidhtbh 8X hRERDIJUELcchbRIGRi- A Wt Fty'séht s@lefuddibe,

the flexible duct having a resiliently provided end

f eatlorgother aspesa e iagentipn reashespdaptest tedramssd asmyfigrablle coupling
tub@@ﬁh@& at%%&l){te dedlay &émddis%hﬁgegﬁﬁ,%nduﬁ{f %nctrfg'rtl o0 heAlke and/or to a
ot her such engagenent requi fing a resrlieh
recatgh@rulatdooduin thudthysort &4 thxilikd,e duct end to allow its

initial insertion before it assunes.and holds its

ol SRR P8R HHEER o SR BGUF AT A hoblsEHled and has for
that RS 8deMEInd R elle EAGRYB FRWEnal profiRtatihg e ARARNE hF@SNEEkN from a

the present invention consists in a nethod of fitting

distayier) torm of shrohnder er ferraled Bere withcr caspplempptanitemal profile of a said
A e AT 8t on or agsenbly | 1 accor dance
Wi t Prefamblyrseidavlie, condaing dugnor the like is a first tube as defined above.

Preferably profiled zone, band or ferrule is a roll formed feature.

Preferably said roll formed feature is its adaption to locate a double beaded seal i.e. a
cuff or other end modification outwardly of a flexible tube that has two spaced annular beads,
ribs or the like.

In another aspect the invention is plant having a dischatge tube ot pott ot a receiving

tube or port for the ducted passage of a particulate material,

wherein a flexible tube connects the discharge tube to the receiving tube or port,
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I n anot her aspect the invention is as, or adapted to
be used as, a flexible coupling tube to duct
w@aooriigwbat e material from di sgharge tube, conelm/NzZ2007/000096
duct, port, or the like and/or to a receiving tube,’
conduit, duct, port or the |like, wherein at |east one
end amshwbereof theteas 1tldret org: tnlesiol tukntdnpedymndelghnoon a resilient end _
ferrul e d has for, 2 hat . bor.der. banded or, ‘ :
ceetol el e Da R as e A oBPGst 1 BN freop g ihea sssumption of a
secére n@dre delix@l WbMifidrOdH said edltl Sépdirt iGN @cirtlafy e banded or
ferruled zone with a conplenentary internal profile of
a saiateraplisvitrbe condyd; decsetiedike 52 figsfcenbe prdsfipgdaboye.
sai [ t [ ' first tube
as 3%1{‘6%%23 %gg%g I.Z$nepggf‘aeorrg%rln§/m%raog€# I@% g g%aél?é band or
f er rReeferably saidrroll forfrpd Headurt eatsudeptiodGo Rrcefeardaiobly bsaded seal ie. a

et L LSS 5 LR B A2 TP S e,

ribsoatttalii@dl y of a flexible tube that has two spaced

annul ar beads, ribs or the like. In another aspect

t he InAveRes BRCGSMORESion SOTg 18, i sRartrgate mpterighs)ysmsport
sysim, 3 ASHR! aaat@ga%g} éﬂnﬁng?{ubg gah of gastgngoﬁ#&&gqegaﬁ@gﬁn Riess flexible

a particul ate teria wherein a flexi bl

or ngivhivbe redianten ah aohlar prefileutte apoulphymofiledeteréngggamene or

por t, Y0, 20074133094, 6. PCT/ \72007/ 000096 and
wherern there $ <% €éast one tube to tube connecti on

reli@nt assikent defolh@ivh Emdidr&ediegionto k menfrbiexdddoaditivheo allow its
havi ng been defornmed tqQ allow its insertion and then

assunpt i ghsegtontfo adperg redaxed og Tylly refaxed beldrrandifion 286/ aaj d

end giegi %m&dﬁ@jﬂgn&% rstbfiROo! pRfile FrGIAEMRINMS dhd surfaces of the

tube,” conduit, duct or the like is a first” tube as

defi ned aloovected Bberaed ethetviisg flyslof i | ed zone, band or

ferryle g . a roll.fo d feature. Preferably.-said roll

o e Be ik R R BB e B R AL AT e
engheatdedcaeahplite€a roind edlfxied of raink efpidesachidiaidf ind@taki®Nand “tube
1 ou%rdl of. athfl xi bl e tube that has two spaced
O%n RIS BEUHS MeFBY- or the |ike. In another aspect

t he Awedhiem RORShShS /ol mbihs Zal® dri“et BF Both.

material (s) transport 10 system a flexible

mat eks %Pfi byreig the ey “(liblelpeing 2 groun inghide apmight be eppappriate, the
sin giopgﬁm ' rms%fﬁ#ﬁ flexible or rigid tube reliant

n an annular profile into annular profile '
i nt ek pefgaddnantf thaproem iteatien il mw badesbied withereference to

bot h..(1i resilient. deformatjion of said end.region to a.

o T Ja g e ob TR eGer o S LBREHGS g of ohe lide only
of diRh&gE B PGvifg tubtd dry o RikAXEAbO @li6h EQRREAINOMd BRI connection,

15 (i) notwithstanding the profile to profile

each perecmgslygeatan iptp@aknipfilinged o diptharge dehierad thareeqiieg tube and
o<SARREH 36, LA A HSE 0818 B BB b o
of the banded or ferr_uled region at the end of the flexible tube, both Figures 1a and 1b showing
by reference to the flexible tube proper (i.e. between and into its profiled end features) the
alignment thereof at least substantially with the inner wall surface of the djséharge tube and the
receiving tube respectively, |

Figure 2 is a view of a discharge tube or receiving tube to show the features of the end

profiling thereof by way of a forming outwardly by any appropriate roll forming ot other forming

means to define (i) an annular channel set out from its ducting locus, (i1) inwardly directed an
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engagenent contenplates a round relaxed or round rigid
section and "tube axis" and "tube |ocus" takes its

, W(Drmmhmg% her efrom 20 As used7herein the ter nPCHNA2ZDI/000096

means "and" or "or", or both. As used herein the term
"(s)" followng a noun i ncl udes, as m ght be
annapp ribled sat eyt 1¢sk ehanshanguhadl and (ql)l apraghuliosensutdin thisahse a rebate rather
f the present invention wll

erred form
thaﬁﬁ\ﬁﬁ‘ﬁ’é’%@%é’?‘ﬁé]&“t\ﬂ‘?‘ﬂ“ erence to Figure la and Ib

Whi ChigaRo3\wHaywsloRE @h&@BEL it dhafke B QLR MPREHCFr A Ehd Qs there being
one si de only 25 of di schara’{ear and. receiving tubes

shogp{topthe o8 s ety aygly, rolledy £BIOViSh it 1 BB Fibytc described

0 ctd PRare®ach connection relying on an internal
Wlt%r%?% angurfe the di scharge tube and the receiving tube

- and Fighee £05 rmbcermuitxmvyofem}a@em@ naff tikeeprefilng of thﬂpenmeter of the

out war i as man nm a of, i f
recift Bhbarss g G ooy Bt CERRah (PP b folf hround and
reattdcB¥lefd &F ﬁaktbﬂ ,thé)ﬁgxtbld:p 1% - el BhaSdaNb MBe cvﬁﬁ’ itself over an
reference to the flexible tube proper (i.e, between

undgrlping freentringe-afafseinlesnesl @ ptheppilien anateraljang g gapfoured ring
bes{ H')ecrogﬁirm #) tiuﬁl%ﬁ%p C@g L2 [H:e eﬁh lré’gl(yﬂ (Eih:h& &@cﬁa%%bé’\@ 1Jece1v1ng tube,

surface o rge tube ™and the receiving tube

res p%lgutwfeﬂgows fan g>utsi§1e Xawsofzathy flewble fuba felinge Iaaqug)emtlu thegure 4,

or receiv show he features of .

pro fl? é évrs etg e ga?l(e)?l %Sétloon as 1s ﬁ%%lat aforms part of

mewcmﬁah@i@emehdofﬂﬁgxﬂamg or other formng rreans to
defl ne (|_2 an annul ar channel set out fromits ducting

| ocugiguts 1 shorinvisnilirly (il isee oege arroipng bt ge9 ot other material

resiiént riNE 2RO RG00R64, annul ar ribbed set out |ess than
the cRannel and (iii) an annular set out (in this case

ar eIEﬁguec § mtalperspedtivamiew of| hlaﬁmgmgemlt of Flgmeti‘rmtlt mightbgprovided as
a shortqén tﬂl g) E; w‘?ldecP to 2 %cﬁarge rt oE zép%)r?%ﬁsa?e IGoR'e. % ﬁ ho V\P]per receiving

ecei rom av'srd ere ‘pberng
appéifaﬁlstdﬁehdlﬂcfel) the outwardly rolled features that

pr o e set ins_and ri esc iibed 5 wi.th
r esp]('l.e‘gt“et Sqﬁ*fgﬂaaéa%logﬁvﬁwg‘la}l%g RIRUE Aoy feedt g ing of
Fighle®f 8leRokicfife bf KurP6ahi kilenG St thd)GexRE LB, mh#38al itself as
recei ving or ugscharge end of a said flexible tube,

shopindn Eigufe bed thg afsemhlrds pyoven irdiighresrdandd. and
r eat f X ref e
non- PRSI T 3he 8}t ool sk ik Bl el cPl BBl Koe in accordance
withi fabgirbsghnigvengion lté eliviw its gap(’eplgemeit withan rHegsasfiled el region of 2
{Laher resili er\{ nﬁ%erl al ) and a %Eﬁntoured ring 10 best
28 SR FSFB S RerEth H FPPIHPEHRY 89St he end regi on of
t he BigheAr88w! HleQble/tB6Eingh e Withfrube FrGhEnnSent ROWSort, the
an outside view of the flexible tube feature as shown

flexiible fribgand camplempgyayerefils opest hang quE a¥4yl te showgnare t he
Sﬁﬁ%&?@%h&ﬁ@ﬁa émérﬁoff 9&'5 Fgulefl@t forms part_of

ricated angems Igure 5, Figure 7 shows
si m Figukey13tioa kidg allemn'ﬁn tolﬁ en aﬂmﬂﬂmlvy flexgble tanmtkc@s shis tiwe having similar

encﬁ rbu? galg rof \xnzﬂcﬁ rhlasa 5!1 sing e ann ar rllbesglt)porrieg%y%qg\)/(\glel mnenlfll)equ re

Figure 14 shows the complementary profile spigot to receive either end of a connector
of Figure 13,

Figure 15 is a sectional view of part of the section of the flexible connector at the single
annular rib,

Figure 16 1s an enlargement of the complementary profile of the spigot connector of

Figure 14,



10

15

20 .

25

30

Figure 8 is a perspective view of the arrangenent of
Figure 3 as it mght be provided as a short length to
wheoonabxed to a di scharge portgof appropriate BOPRZADTB00096

e.g. a hopper, receiving apparatus or the |ike,

Figure 9 sonmewhat anal ogously to Figure 5, 6 and 7

sh ovlélgflrfol% it srmlmgrhitgrtrh ¢o thangf Ioigure 20 bEi gﬁn@uble anhelar nbbed
e .cuff of .the flexib

fi 6 d t
et HOR! o BP0 Rl e SEh gl b

: shotvhena&&eﬂsbldya\xaﬁg&h@mslﬁguﬁ myres 4 and 5, Figure 10

shows, the manual deformation of one end of a flexible
t ubeFigHreI8dh? BamplemeRipy HPBRAECIRPedeor thafisriblegienpestor of Figure 17,
al | qwﬁuesm i$ 0 8f3ss- REAGREMrodhd? bmtehﬁmpl% qﬁﬁdlﬁqnbe&%e flexible
region of a discharge or §ECEI ving tube wth a
congeatpl efrfegitral i pr ofile, 25 Figure 11 shovvs the flexible
tub ed W|t hne at a
flexs g}n%a#) 1Ben emenl#.lo?the %@y ?&1 fspllg tconnect rtoftbFé$Lxﬁ§?8
cut Rigase 21thhom il‘tlfrﬁtlvﬂ;%m eoﬂxi?ectos Wmd&m Ifc&rag,@{gwﬁr da>i1b1e rib

part of Flg_ure 11, Figure 13 is a side elevation of
ﬂe)%hht PGP E Fr el ft?r%ﬂse DIV DICZIORI'Q recrifpa Hawhlgigpoular ribbed flexible

AbdTbh Hut hBRESitdWtherRAA Br Rha Wi Vitwd TR L1308
COnrl {%ugfwortedﬁby %\rf §<| bl e rrentrnler 30 I%I %uré&h%sr ow:‘f;(eg by

Welthng) wdepigerencdey ApaRptPpretsercgog argortecei ve either end
VI o g’*lﬂt 01% % {:1%0510 {' Fong&r part o:%‘é_l%e Bt e?nln%cnlg? of'F guerﬁtZH onal

sect'l on ector
at t]hgum 23G45 en expiiled] @dewrdfla, vafi tipard® akPigbScodAector such as shown in

. ment of conpl enent ar ofile of the spjgot

Figg ﬁ%&i s e adgsteg.f@twggﬂgf@enm%g[ﬂp%@w@ne%s at o about an
R NZ%QQ,B 000096 Figure 17 is a simlar diagramto

appt%a Fi gure 13 but of a double annular ribbed

f | exfighe 2dohawe thsrcomporenty ofd igup2? imtertin, y as

pre | 3 cto i

Pr gl 2 HESCTd R3nd Ogéafug fhefgglg,gpp DGELL O?E it 21 and 23,
this Hgnd lsng acleppdl rarstjedary opquigolt tleomdaemhote ffcﬁmi tHeh:ﬁd profiled to receive a
d Hﬁem ogglgcglgr of Figure 17, 5 Figure 19 is a
ouerrgLEt §rerétf FOEPAGEent of the double annular rib

of tHigudel Xt DL ss-SLRRLSIHRE spifoticbBcedr bf Fightedtbe 20 is

an enlargenent of the profile of the splgot connect or

of Fﬁlgewglhsa perRpegiiveevion obhmrst Ripferrd tarmeantithefespleguspigot
Con% ngect or, whet her for a single or double rib

exi bl e connector (Figure 21 actually showi ng a

r egilfigute28rigg plan eiew ctfmlu:bdpgoamsmieauor of Biped 2f) exi bl e 10

connect or.),,. butl havi ng its other e g 'de wi'th an

out WA P TA R T S 9 ey Of Bedes b2 di ng)

or |FpG& 306¢ BieiRelil @NsedtibraR N 0P Pidudd 28 VR viwddGh blevation,

Figure 22 is a cross section of part of the sg dgot ,

conrégurs31dsa FF‘@}%Fr Je connector to that previously descri

Figure 31A shows the ﬂexlblhty of the connector, the connector of Figures 31 and 31A
being adapted for retention by a spigot as in Figures 27 through 30, |

Figure 32 is the detail in section of the resilient ends of the flexible connector of
Figures 31 and 31A,

Figure 33 is a plan view of an over sleeve that can be used and, if desired, be attached
by any appropriate means (e.g. a hose clamp) or none at all to provide resistance to explosions,

Figure 34 shows such a sleeve in plan view,

Figure 35 shows the sleeve of Figures 30 through 35 in elevation, and
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Figure 23 is an expl oded view of a variation of a
spi got connector such as shown in Figure 21 but this

wao pove/13899pt ed for engagenment wpth nul ti pl e conpONNA2E®7/000096
at or about an 15 appropriate opening, Figure 24 shows
the conponents of Figure 23 in section, Figure 25
shovBigust 36eshbuws trih Figuaesi 61, 36B add 3dieapppogoate leanheaidepscings,

. of JFigure 21 and 23, this tj] bei dapted for

Fig i PP G A IR B R D L LR 6pe Figaee 36C
beihifok @beitMg equipdestbl € annul ar ribbed flexible

connector, 20 Figure 26 is a cross-section of the .

spi géttheprshraed Serpef the sy ipmsntiq g flexible tplae i accordance with the
pref¥al 2. ln\{seofvz{ng Wit 1B TS mBte £l @ty d “Iogrgmn%engl? ©rt provides a tube

errule or spigot connector, kFrgure 28 is a plan-view

formmfablehie bg peld tbscamnlbch as tdfulafidgeting @ so #si tgprevidSh w4l hible to be

el evational vjiew qf the.spigot,of Figur 7 and. 28,
sobSafiiaty 1RR%th § Yefle draci P bR ans § WAl of -G toae 5.
Prefditly i@ b¥itenRd tHefleRlbRabé Mare is b & Bdule $ 28d 7 respectively
simlar flexible connector to that previously ]
whigls epeioadaptetiigerndon apdengage Qusarlyantpisi qomplenemtarpprofiled region 8
andPRORCERSy ofhEmeRBRR St AR s0f Figures 31 and 31A being
adapted fTor retention by a spigot as in Figures 27
t hr dtigire 36hovs gnervenll3f aishortt hbed@tasshowmindagtre 6n of t he

resid,i ent. ends pof the fl.exible,connector of. 3 o
Fi outisEin PR B PRyt b Sl BRGELRY of g e g tocs,

such ¢Rdnnsl IRBg8hdkahs TiQAn Bfvadd dir@hd, andfanal@sd MR sebBut less than the
attached by any apFropriate nmeans (e.g. _a _hose cl anp) )
chagpel } b apd agy angpfar o5 ot 5hta oyt dspuldds eehpgned | ays fromothat annular rib
12.Fi gure 34 shows such a sleeve in plan view, Figure 35
shows the sleeve of Figures 30 through 35 in
el eviteieod feagyre 28D oR@OT FIRBOD domPisePHT SRE20H ThOP@88d material of
Bigur e . 36..sha Wit h Fi es, 36A,; 36 ng 36C . .
the B By AR L hafts B AT1enS S PR GR LR 9B RSty e rperviovs s
its slole i$ tonDnsdygiakticuleiinpieRdll sath6 thahed Bpafa@d pafidul@é materials from any air
equi pnent and. Fi gure 36 bei ng for, vibrating
ot gay H?BPP%%‘? mPERng LY ShPbE TP P BHOPAR fg%”%_%re‘fﬂt-
| nVerfd @lcdd € ekdefXd tgla(:%?éi&b €A I PG Rk ﬂﬁa& Be uefohnédﬂiswaélly as in the

~ present invention is of any suitable flexible materia
intef-gpgagemenydoenshogingn Figuyes laangdlpvi des a tube form able

to Lally in jts tubular ting.form

o aelSHReAIPELPTA Blohy ight o S Lo USL IR Rl Bosgens,
hasalsigoed fustdf aaesitint ridg 0f asar ks bhiglr@d thetbeva agitdfilad viad 15. The

4 of recei i tube 5. P rably top and bottom of
assquphly pi tagr By Sphpw PhaR bead fft Bascheedpaprues apie the orial 1 by the
fold B2REAVHA] ¥ thethikigdhel By aakdival apd R stiehin@rf @ m and

engage outwardly into a conplenmentary profiled region

8 Membets 01 prekieaceil pet e heretlenpmtberohes baende if desired.

Such an arrangement shown in Figure 4 is then able to inter-engage in a holding
engagement with the interior profile of regi_oﬁs 8 and 9 of rings 3 or 5 respectively.

A preferred method if inter-engaging is as shown in Figure 10. Here you will see there
is a ring 10 having an end region 6 or 7 of a flexible ring fitted there into reliant upon the
deformability and resilience of the snap ring or band 14. Upon release from the condition as
shown in Figure 10 a firm inter-engagement as showﬁ in Figures 1A and 1B will result. To
remove the flexible ring from the inter-engagement as shown in Figures 1A and 1B there is 2

similar distortion required to enable its ready removal.
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Figure 2 shows one wall of a short tube 10 as shown in
Figure 6. Shown in Figure 2 is respectively an annul ar
webanngdosset out fromthe ductiong | ocus, suchechamz®l/ 000096
bei ng shown as 11, an inwardly directed and annul ar
rib 12 set out less than the channel 11 and an
an nulnegprefseed fuyms pét}atpeeS(eminvqrmion ) uilichbbeplasugsrmumml )caﬁlBe used for
dflg ?fplstﬁrlllglf)’le &0 nu' aigut £ %e retﬂﬁenzt Sp lléavét AP c?rﬁa ! qu the deformatlon

reqﬁl&ﬁf &t theﬁhap’%ﬁd lé&lvhﬁﬁ prdf&eblfr is@>fiaRlieabldiagterilllRigSa suitable steel
is preferapbly at |east substantially, if not

<PrftnfasﬁaB’|rY|sgfml<’ga§te<flmeCP ddsOmE 2PPeRTipg LRMPYSiE ST PBiE praterial

par tm%&%ﬁnpﬁﬁﬁﬁélggﬁ lE 8t hels #ehﬁﬂ bk gse?lefgﬁ{}@tfﬁxlble seal. One choice
particul ate materi al s froma air or gas that may be

for theflaxthle fleeve piaphe is wleetfle™ S@Svamaemlr\duﬁn:eplast@ mategsl having little
res ncebuplgeﬁ‘ erl al 1 extends to a region 1A from
i e deformed inwardly as in the
i nt €Thexhgag eﬁﬁﬂﬁtfofr@d'd‘ft(&h Qiliminfk térial) Ufods fiB@s @pd ofl Hnoneven
cuff region 6 or 7 as shown, which is to act to.the

maigrplqr daVqvRn materiplh0s sommen smRiAwIAD. of thers bathe g p bybri. fiprerexamples

inclAfie ?olF@g%erldy%t KEVIQ R4 APrA n@"@ﬁ thARITRPEONTET £, QHEPP etc.
profiled rlngh15 The " assenbl’y of nenber 15 about 't he

snap\baaetiondd hylwids oé a woapt o edh-wote rtl#tetlairéueeﬁonatd frofpyfibres) can
1 n
be i i HRE B OPERER s VBRI phgn o and
pol}fl&etﬂamm‘be adhered one to the other but can be | f
desi Such an arr ment shown re 4 i '
t he mﬂnémsan.umgépreé a@@ §1Aneg chfmorﬁg* f{leﬁ’fg’éf‘g%‘i%ﬁts to a food grade.
Wi t hAFté}ﬁ‘atin hkdriak moa@f dfltRoseldefLBEP M 1R RAY Phedd ishbRP&d for the
3 or respectlvely A preferred nethod if

- matepglef therflpablatybs © hehostrgapedus, ie; lgemehamlocwpéregm s of dlifferent

pro ?t%gJ (?]%r I%atbﬁe’ ré‘ﬁ% tlbptg éhépls RRYLBR ; 2 p? pﬁcanon or 7

exl here I'n |an upon 't he
d ef Otf&dfmkﬂilhg'l)t ynasuitalsle shdiceasfaraterial bhmasfap of wﬂgum ofxhaehme
pon reesefrom&he condi ti on as&%ﬁ1 | for

matﬁ%‘tﬂ’ ARy (AP U g AR RO RS AR e gl geacture for
exathPletbnibhatioh bf KEVIIAR™]SVEFERRYE whi€ chif@iyh & dfMBe present

fromthe inter-engagenent as shown in Figures 1A and
inveriop pspvades snush gedater PrHosiNesedtarcs ﬁhap@cf@pmglopﬁlyéimé S¥EFLEX™

VEHT%e 7{c1330 0-

ﬂeﬁgléfgﬁ%%g’)gw 0000916S alérégf)%g‘%é!rfr' ed ?‘gcrhr?;a of "the p pr esent

| nv el peoen dalkdiin gislaet xpllappnectste hatveriitathe satitaneal felthefopossible as

d t b
5 B e 230 5P RSB gy v

such @§|fiod@dwadbrst TRess @mﬂmbaa aasﬂfldlw@ag‘eh b@rr@ﬁmrr alRhding ®itkdut Aisassembly
~suitable materjal e.g. a suitable ste (preferabl

. y
in copiPiesEtishegibratigpalagtrreobbe senE ap Brsls smovals of the flexible tube
are 9& QﬁieI'CQS Q6 en@n@ﬁﬁ Kode Eﬁ;n rtb @émovi a%BfeSﬁJgE:f ﬁErﬁHﬁal and replacement is
materials single mul ti ple can e

snnpleem ble seal. One choice for the flexible sleeve

proper is clearfle er TMsIeeve which a

pl asti*@EC PR St i 1 IL L ViR sgme f‘g@ifl?‘?aé ﬂ%tél\gh (R e5iap Afangement
canf if @xdidell e ptbad el teenau@ ant 4f thikr&Bcust isQfliRel§ td Bdcatastrophic. Such

materjal, fromfibres (edg of a non-woven
external tethermg however is not preferre ‘

Whilst there has been description of a particular profiling of the end of each of the

tubes in question, other profiled end forms are within the scope of the invention that provide for

appropriate retention. These may include one or mote annular tib. They may include one or
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material or a woven material), or sone conbination of
them both e.g. a hybrid. Fibre exanples 10 include
w@odoyasioes , nyl on, KEVLARTM _RTEE, pol yur et haneg¢T/NZ2007/000096
TEFLONTM aram d, PP, etc. As nentioned hybrids of a
woven or non-woven material (i.e. formed fromfibres)
mogadhanded ItSeysteferred dng thrgirdfiimg\bie tolfi afi hhimlar @Gairsdier than helical or
exanpl e is a KEVLARTM woven fabric and a pol yurethane
™S Depending on usage preferably the inner surface
of tiRQ Heligwel BhR tisd 1838t inSerltion Prdvald iiglud@ewith 4 Bseful alternative to
Alternative materials to any of those described can be
exiqyigg dppariiey 4ndimethedalesies- for the nmaterial of the

f exlj:i & f}@@m}gﬁs}gg? B%I QAEOY s rgleeannilﬁlr &@?66 !ﬁge\ﬁal end of a flexible

| ocal ¥sed reqi erent properties
conimdter idapted ité e thicéiyed et acdompflenbdnadry psofdke SEachlvibas amlagously made to
particul ar appl,jcation. Accordingly, any suitable
dméﬁ@FgE%BPaﬁﬁggﬂﬁﬁpEgﬁ materials or variation of the
SAMESimBLsef hitd etBl 1 7SRREfN M irlg] HnGRNrP Grt&ts R g@ber affor the double
any appropriate hybridisation of the structure for 20
anngtla A igerangrgpBFH AL verysk fdexEYEARTM SVEFLEX40 when
cuf fad, by Aneslich 0kndPth PLSTEId RUGRLLON Br18% ESBle annular rib
much greater e%pI03|ve resi stance than a :
serieosfcawingnal |y fitted SVEFLEX[err] TM flexible
e bR P B P gl AR pfos end o
dovbRIGHr@s RAYbM ibdih SesbRsikanrt iimiheakushagsSciRe 86w BhEsystem
as shown in Figures 1A and 1B there is little in the
wotksy of collection areas for particul ate materials 25 '
SUChEiafd PO POEEES vadliRAGFO L BEFBARL 1Y 2l 50 BUFELktent that
by regular cleaning w thout disassenbly in conjunction
thewgiig provided v bntatardnedtentiad damgeds at the bottpucadapted itf2dhr to bdivglded to an
renoval s. of .t he fl exible tgbe are easy as there I SN0
PPEVRIRICITAG GEEALIREHEES ¢ RGP e ah TERPAR  FERBVAT Ve
and Fi@ﬁk a8 B a FaSiatiG SPheh a lhiens) De witragruefurd 4dapted to seal with a
resent inventjon sone addiéional out si t et eri%g )
seaboraiRFehAstor easticeionnforords 8y RUconBECtRT fvilgts o eips adapted
to it RvndWihE %ﬂrH%ﬁ‘at& Ph B sdab 19¥elf! K@Jlﬁ’lg t9a BRmber 21. _
catastrophic. Such external tetherlgﬁphomever 'S not
pr ef Bigyred25 Al 36showheme dempldsesaary exstepitichps gfowa in Figure 20 can
. particular.profiling of,t e of e of 1t
ins R0 o B Rl Bt ot e iy SRR i SR B forms. 1n
the $6@ € Fidfurds26 ahd 26 ittevGlRestii@ta sqnhav ind@lak ésrm 200plaped ifértsgtachment to a
retention.  These may include one or nore annular rib. -
SQUESRPIYREFOPHET ude one or WD 2007/ 133094 - 11 -
PCT/ IN¢2077 BRARRG0 sABNEa mdaPietkrred torinSofRRES I BF fd AL It can be
the profiling be of an annul'ar nature rather than .
of hektabteelnr SShplagicwi s eombinatian ¢fehiterald Finforminas pr wsuned region
23 thrl];l\sl %%%M?ﬂﬁ( &%Ihgsﬁdl? MQ&E%H%QAZH Iggg%]rﬂés.ettv%l cog'lp d ﬂﬂltulay % ention
0 exlsting apparatus an t hodol ogi es. I gures
grobis@3ghd 26 abls t6l s ominivelate sbspeetaely ipmyd 27 ardlsl raspectivielyld a flexible

at each end of a_fl exjpl C ector adapted to be
conigetaf SASLPsSHoRn tfg%ﬂ“é h?fﬁﬂn‘g%f ile. Each ribis
anal pgo E’rﬁllpiﬁg@‘dl?e difal part to match the connector does two things - ensures a seal

o

on two lips (27 and 28) and ensutes less gap with the connector exteriotly to collect dust and dirt.
An over sleeve, for example of explosion suppressing Kevlar, can be provided to slip

over the flexible connector and, if desired, extend over the spigot at each end. If desired it can be

clamped for example by any clamping method onto the sutface 29 ot it can be left free but with

sufficient lapping to ensure adequate explosion protection.
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15

the twin rib formalready described. Simlar set outs
etc. 17 exist for the single annular rib
wo ndoenssoghagenent as for the doyhl e annul ar riBCT/NZ2007/000096
i nt erengagenent previously described. 10 Figures 17
through 20 show in a simlar style to Figures 13 to 16
a ddliphre 3dAhRbibver the ifloxibdigrofebe afnndetambuigsen thongspecbhnieted,
of. et her or. nat. the annul ar connector is single
attePPB‘b\AgH’“gfbe id té’?éig‘d‘ﬁs 3@%&’6?‘@51&6&%, or as a hybrid of
both, persons skilled in the art will appreciate how
the system works. 15 Fiqures 21 and 22 show a
varlinﬁé‘? dpmerer eioth ppigRytangcomegiar €3ds1i8 mpd opGoppsugkrsted being in
extelifi. fhat there is provided an outwardly extended
flange 18 at the bottom adapted itself to be welded to
ALan sepppticpsfispigetssmpfrace about an opening or to be
captured §¥5§€ appropriate capture device. Figure 23
CL s h e e LA n such a thene, i.e. with a

H St ridgigdter a3al RAdy Ricwbah piflldledsth $€2 prek&ablphbod 35mm)
bottom end of a connector at 20, the connector of

T Fi glsspigotns ferrde pad lengihe-canmsfeddy abpet 62m=) t down on t he
appropriate annular seal 19 itself seating to a nmenber
21. Figures 25 and 26 show how a conpl enmentary nenber

Suigble ntermalstwmaers forfhg tuland Gistlamf eichsné afl thefconmdcniraisipirefgrably one

h ubul ar form can evolve into other

Of&%g&@ dgF%§W§14r1 the case of Figures 25 and 26 it
evorvﬁﬂennto a square tubular form 22 adapted for
attachnment to a square port or conduit. 25 Figures 27
through 30 (negEeta hsagthdrbr erred form of the spi got
or ferrulgg 0 tal (steel or SS)
plastic or a conbination of materials. This form has
an i ntunddOregi on 280t hus neaning that the inwardly
d|rected—ﬁgdge—24—s§§3Fa%es~{mo conpl ete annul ar
retentiorf gr ooves and 26 able to accommopdat e
respectivgpy parts 2gpand 28 respectively of a
flexi ble__caonnectaor end as shown in Figures 31, 31A
and 32. 300This shapgPhg of the distal part to match

t he connaggor—dﬁes—gﬁg—fhrﬂgs - ensures a seal on two
lips (27 and 28) and énsures |less gap with the

connect orspexteriorl yogo collect dust and dirt. An

over sIee#eT_LoL_exanELe_oi_expI05|on suppr essi ng

Kevl ar, &af be provi*8ed to slip over the flexible
connectd@ggnd——rf—dgggred——extend over the spigot at

each end f desired It can be clanped for exanple by

any cl anpbfig met hod 360t o t he surface 29 or it can be

| ef t free—&a%—Mk%h——ﬁa—SH##+€lent | appi ng to ensure
adequatqu pl osi on ﬁ tection. WO 2007/ 133094 -12- -
PCT/ NZ20Q@4H 000096 HKpgure 3IA shows the flexibility of

t he connector but even though it is connected,

attention should be paid to Figures 36A through 36C.

i nside djianmeter of both s |got and connector ends in
m - q;mdpagp%er% ?;Vlh@a cpR Bﬁ gny those shown in the Table), the distance AL

between the spigots relates to a connector length CL as follows:

o

Spacing AL for in line static equipment as shown in Figure 36A should be the connector
length CL minus 10mm. For the off set equipment of Figure 36B, the spacing AL should be the
connector length CL minus 20mm. For vibrating equipment the spacing AL should be the
connector length CL minus 40mm.

Advantages include:
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Table 1 AL separation of spigots in mm CL connector

length in mmHis spigot or ferrule head/retention
w@eoii1b3®94 ength (e.g. preferablzy about 35mm)  HACT/NZ2007/000096

spigot or ferrule tail length (e.g. preferably about

52mm) 5 Suitable internal dianeters for the tail and
Advansdgelefrom ae ket padicralf eniboeinsanneCthe irsrehisorparef er abl y one

of the following fromthe Table. Table 1 0 (D aneter)

- mOfRRYFIANICCL) 100 150 150 150 200 200 250 200 300

300 _ 3pQr3Q@: 400 300 450 300 500 300 550 300 600
300 650 300 For a dianeter O (e.g. which can be any
of thoSNeghaw in the Table), the distance AL 10
betmpe&g@&d io‘?%k?’dur |l ates to a connector length CL
as fol [ ows: acingﬁ\ for in line static equi pnent as
lessfisoaptilsle ko damag86A shoul d be the connector Ilength CL

m nus 10 For the off set equi pnent of Figure 36B,
t he ‘spﬁe{iﬁ%‘aﬂﬁsgﬁgﬁﬁid be the connector |ength CL

m nus 20781s AQHey! brati ng equi pnent the spacing AL
shoul d be the connector Iength CL m nus 40mm 15
Advant ageamageeds adenseqy®n2e07/ 133094 - 13-

CXPQ%A%QSQ,TMQOOO% Advant ages frpm at |east preferred
enbodi ments of the invention are: nore hygienic -

Per f-ectarf bd proviled witk bett@Sesistances to internal explosions than conventional
flexible couplers

fast simple replacement

effective sealing

- no leaks

In this specification where reference has been made to patent specifications, other
external documents, or other sources of information, this is generally for the purpose of

providing a context for discussing the features of the invention. Unless specifically stated

otherwise, reference to such external documents is not to be construed as an admission that such

documents, or such soutces of information, in any jurisdiction, are prior art, or form part of the

common general knowledge in the art.
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5 - No build up of product |ess susceptible to damage

- no hose clips needed - no tools needed - no danmge
wa@soo/1s3msequence 10 expl osi oy resi stant - caPChuZ2007/000096

provided with better resistances to internal

expl osi ons than conventional flexible couplers fast
CLAIMS:e repl acenent 15 effective sealing - no leaks In

thi s,speci fjcation_where reference has been,nade )
L bt oAt PSREbF B4 PER GO IR R T HEATE DB being of o
havid B in@0Ufiga8Em&ft befe@h Bt Aibe ahBh Sedofid GERgIadyl Nesde@kvithin the first

the purpose of providing a context for discussing the
tubeeat ures of the invention. Unless specifically stated

20 i se, ternal [

ot B e B R AL S S R o QU sdporeed by o
bardlomrennt s, or such sources of information, in any ,

jurisdjction, .ar riar art, . or. form.part. of the

comit GrarL e T tste T rd REnpr o gt riSggproicd se
out; 14- PCT/ NZ2007/ 000096 CLAIMS: 1. An assenbly as part

of a particulate solids transport system the assenbly

bei rRADVhERein b oA diF bt eF SGhesLBNBREnBY Vol set out has at
lea{t lohé %nr}uya@ %bmagw(ll’] B r(l)glerr,l*ﬁgg aPREE be (r)]ie(ﬁ)t & (M Eﬂ't&}% Flg;% ribs so as

irs tube, 5 wherein the second tube is a flexi
to hayh éhewihtt &f cane eagagingtyflaokedpynubsantithe sthgport ed by a  band

or cuf and rein the first tub as Ats.end regi gn

or okt BB 0P (iPhebiR T BEFetb i e e

axisMoeh @lithte @@sefioafor @hotahef thafexkible nbdffforabi fieh)tubdigut with sufficient
annul arly profiled set qut has at, 10 | east one .

retup i &¢ Of ioly2tls pdrera delisdcprdigmaich thef theb heswean ypdibgmgagement

holﬁ@ﬂlems(l@nshgﬁaltsmr ¢h ribs so as to have the rib
of one engagingly flanked by ribs of the other, and

2. wher&n pssthblylpdnlding i whafein ths twvesichiribnarequrtad seid bprd or cuff.
deformable inwardly of its tube axis to facilitate
3. i nsefn poembly of clay dlor @fwheteén the bxiddrecuffiiize afresgient ¢ybindrical ring that

ISt e t wth fficient. eturn-hi as Lo or
andebleSh gLotE UK ot bbaR Sl eding Bt B eRpl e Pl
between two rib engagenent 15 hol ds the tubes agai nst

4. axi aAn sspablgtof olim 3 wherein a fold back of a flexible sleeve of the second tube
encloses said profiled ring and cylindrical ring.

5. An assembly of any one of the preceding claims wherein the set out of the first tube has

been roll formed.

6. An assembly of any one of the preceding claims wherein the inner surface of the non-set
out region of the first tube and the inner surface of the second tube are in alignment and are at

least substantially flush one with the other.

7. An assembly of any one of the preceding claims. wherein the band ot cuff has two
parallel annular ribs and the first tube has two parallel complementary grooves that each conform

to a said annular rib of the band or cuff and which connect via the rib of the first tube.

8. An assembly of any one of the preceding claims substantially as herein desctibed with

reference to any one or more of the accompanying drawings.
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2. An assenbly of claim1 wherein the two such ribs
are part of said band or cuff. 3. An assenbly of claim

wa 2or/1330mher ei n the band or cuf§. has a resili ePtT/NZ2007/000096
cylindrical ring that wunderlies a profiled ring, that
profiled ring providing the ribs of the band or cuff.

9. 4. Am mﬂﬁrﬁﬁby, wihssembletod awhmbke'dna saidf fobtdubaaid 0didsecond tube
LeX|bIe eeveﬁ@ t he seco q Ee 20 encl oses sai d

suitgpls o prayideiangsssmlyRf PR ars ebaims 1o 85 an assenbly of
any one of the preceding clainms wherein the set out of

10.t he Aifir&tubeldstaastallyReBereinQleberfbed R refbrentoanp 8ADLYmore of the
of any one of the preceding clains wherein the inner

accg@prEe BEViBe non-set out region of the first tube
and the inner surface of the second tube are in

11.2l | 9REEMnERbe @'tﬂ%taﬁhalgr@s lh@@:ﬁi dé&mti A Bfelhcd {o%p oB86r more of
with the other. 7. assenbly of any one of th

thepreepiinyigg diawiings.- mhereln the band or cuff has tmo
paral I el annular ribs and the first tube has two

paraj| l.e a nf ar
12,037 o ke SRRSO AOE A Do SA8: GREL ALk Bincec o
fertnied enti eeglldrbof&fﬂetdbd}: tubé st duatiBao fi8.thdubels paifitHdyegibn Baing in
one of the eceding clainms substantially as herein
SCAPFLE ? BE™ ﬁne%% reference to any one or nore of the
acconmpanyi ng drawi ngs. WD 2007/ 133094 - 15-
PCT/ (y2200:4/ i60£A8&ireBted hindQTERAMRL ic@But fdAHRS B6RING oS,
assenbl ed, a said first tube and a said second tube

sui t@bl e PEdhsieaed apndarstnst guidess g thmeapreldand ns 1
to 8 )10 arfaintvh dﬁid&eUQQ AHRS ARhAAE Yer 33 RBLEs ?uﬁ eftom that annular

desc I'bed wth reference to any one or nore o
acconpanyindeatra\@iingsng dostdt. to thag ead nfithe tde from which the flexible duct
substantlall¥t 8 ha&elqﬂdggqflbed with reference to
any one of “hBre bf " The actonpanyi ng drawi ngs. 12. A
13.t ubeA et dfglain dR&hifeth fefars (BN 4pd i) 4re dodseditod i wiwithiolt any
whi ch a reS|I|entIy banded or ferruled end region of
intespesed st profifipgpleaiiciuct is to fit, the tube's profiled
region having in sequence to or towards an end: 10
14.(1) ARubdvirlgh Y2 dheRat RetuARMLAT (i NRNBLleated (iPMd (if) e
its ducting locus, (ii) |nmardly directed annular rib
intespesed profiliag éeatuiesn t he channel, and (iii) an inwardly
directed annul ar channel or set out rebate set out
fro t har i, cl osest to
5tha?kgﬂ%(ggﬁgﬁéggacg1?#%%1 %ﬁ s%h%&%?gﬁ %?e duct is
or is to be renoveably flxed. 15 13. A tube of claim

- 16.12 \M\,groeiadaptgdtt@ bewus¢d 3s, a(ﬂq'x)'blg ndu](lilig’ tubg |t(educt particulate material

Tur es. e of ai m
po&eﬁﬂum&a (i) and (ii) and/or feature (ii1) and U||)

have
: wherein at least one end region of the flexible coupling tube is resiliently banded or

conseeut | out _an nt erposed oth
from a arlgg\% ondedtu gty Potk Qrt flk and Orto 2 fcécem;llé tube condmt duct,

ferruled and has for that banded or ferruled zone an external profile adapted to mate after a
return from a distorted form of the banded or ferruled zone in a complementary internal profile

of a said discharge tube, conduit, or duct.

17. A flexible coupling tube of claim 16 wherein it is a said second tube of any one of claims

1to11.
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i nterposed profiling features. 15. A tube of claim 12,

13 or 14 that is at |east substantially rigid. 20 16.
w@200708300dapt ed to be used as,1@ flexi bl e coupbdémyzrabneoooe

to duct particulate material froma discharge tube,
. conduit, duct, port, or the Iike and/or to a receiving
18.t ubeA flesibdiuduct thatdhs a cyfbot otber dnldaediok ajapwideao edsilieadly fit to the

st .one. e i on f th i. bl e, coupling tub
propGa el D AN Be MBI BA AR KA 1 B P snndlac channe,
oved adid ed i induli kblaad i6 BEd afhul) réJaRbdr a88bhdl @nadaithSthel. O
mate after a 25 return froma distorted form of the
band or ffrruleg1 one in a conglenentary i nt erna
9% pr of & et afclain 48 wyichice eond ke otymeef clgimsd tetl 1-
17. A flexible coupling tube of claim16 wherein it is
20.a Sajd a§8§ﬁ%@| dr¥dCaparAlY tPd8 s €, (ﬁ'tHEeceNeoa]élsc}A%e of, a
2007/ 133094 -16- PCl/ NZ2007/ 000066 18. | exi bl e
paraeeltatet materisghdA) adulbd, copdwit,iuct entherlidi 2cm1 @dapﬂeeieblc tube end
i s i Q upe of any
recénﬁééi 0 fl%ﬂ{d Nt Jﬂe& ﬁrggiglg&hglt}ng S:QII h}b% ceogsgl dQlct t{) ?l?] f o said
annul ar channel, over said set in annular rib and into
21. sai oA ppranarhoof daitb 20 evhoreiradhe irédeying) hag prquirad a shiiemeleformation of an

yet of c I d, second tube of
endggoR b R el soadiopbigonthe Bl bFm SRS BuRGERRC b STl atowed v
rela&@cs a2joRAitiah et helddlit SENBEDBy pofiletOntb@6BhTeRudl SRR M@ Ribe,
a particulate material, (A) a tube, conduit, duct
COW%”HQN@“ﬂﬁk%h%nd (B) a flexible tube end received and
snap fit inter-engaged within said tube, conduit, duct
22.0r tz‘bﬁ)autgseof Falm 2ARRRIA] U Rbax&d é"ynmn%Q t“’t}%rlgugstathﬁl ahgnment of
receiving has required a resilient deformation of
the gestieneigbo wonduit, Hectog e like srlaivrall regien obvaid thbe, Icprkdantf dtmtrpr the
ikeMich it has rel axed to, or been allowed to 10 rel ax
“%to0, a condition that holds it engaged by profiled
interference features with said tube, conduit, duct

- 23.0r tlmecomldeati@Ror dyspmblyt, asulbé awd aiflexible ddtr&rredemedtvhdun said tube,

rel. d condi ti or her e. stantial alignnment, of
the IR B G R Gl GRS oA ShRtEert f G g therwise
engh\%ztﬂ Li8g ey agihl cﬁﬁd)(ﬂgel’débﬁ su(ﬁQﬁ&Hing or et sRh eh@%emkﬂt‘i@qumng a
In combinatjon or assenbly, a tube and
resifigng %F%n@ﬂ%fueﬁ the dexblg dycugng ke Nl%itw%b@serﬁqm@fwe dbasgytmes and

hol&jsbi?streﬂ%ﬁl &gdﬁ’loﬁ %Jh‘ 1?%&%&&\% \gﬁlg svfcﬂ%gs gl& Sthtepenga ement.

engage as if nmeshed or otherw se engage gal nst
axi al di sl odgenen such neshing or other such
24. enga@mmd Pg@ﬂm ang/ ox remewiing @ flexibsf dwnttor erbeothitthis substantially

as eLe%%(h(pslcr r% egentcgtaall l.ow Iotrs o.re OE € acl rllls?mt MY AWINgs
S | assunes and’ “Hol"§S" M8 Pel'aked " dohdig o8>

whi ch is comensuratewith such neshing or other
25. eng s e ndapted t@Be udedrad, hdtéxrbﬂe éd:dpﬂin@guba €& duct pam-mitn haterial

a flexible duct .or, tube whic bstantially
fro o8P BB CBRHS AT HPYL Po Mk A 2RF5 < Gise e Py o, duct,
port B€thaGkg@Mpanyi ng draw ngs.

wherein at least one end region of the tube is resiliently banded or ferruled and has for

that border banded or ferruled zone an external profile adapted to mate after a return from a
distorted form of the banded or ferruled zone with a complementary internal profile of a said
discharge tube, conduit, or duct.
26. Plant having a discharge tube or port and a receiving tube ot port for the ducted

passage of a particulate material there between,
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25. As, or adapted to be used as, a flexible coupling
tube to duct particulate material from discharge
wo pdne/13wendui t, duct, port, arq7the |i ke and/ orP¢DNZ2007/000096
recei ving tube, conduit, duct, port or the |ike, 25
wherein at | east one end region of the tube is
r esiwhernin a/fldxitde ethe oonrfeersithd distharge thtesorfport to tlradeceiving tube or
border banded or ferruled zone an external profile
pOIﬁdapted'to mate after a return froma distorted form

of thRl WREROhere if ANEH &t EBNE tWbd tbnae GRARLIRESAE @kdilient end
internal profile of a said discharge tube, conduit,

regign of thetflexply tupt bavingrheen dgformer oellaw die ipsgriengpd ghsnrassgmption of a
r LYd<Rg 0 r e passage of
e P B e e o e Ol 0 7 133004
-17- PCT/ Nz2007/ 000096 wherein a flexible tube

2O i SRR e R, R BRS04

andl2®. t ube connection reliant on a resilient end region
of the flexible tube having been defornmed to allowits
insertion and then assunption of a 5 secure nopre. .
28.1 el dpetiPGRRlats BatesRIEhiirRg Watmbn feribleratestf) dictipgtube held
at 1da e of Irs efid nO{vithilnd 103 21 Gt thbe AB1HtRRSinAhnular profile into

I ncl udes apparatus of any one of Clains 1 to 24 and

ann@Br p@le ihrer-gngagemésul ate materi al (s) transport system
a flexible material (s) ducting tube held 10 at | east
one 'vgfler}ﬂtnsthggqs £.89i80s, Mtdidge | ess flexible or rigid
tube relrant on an annular profile into annular :
pr of(a) esilindtedefemyagenendaidvied edgivnt tre n mansrebuixedhasndi@@n to allow its

one or both (a) resilient formatjqn of . .said d

i onigHAn ok oGt tsestt Loy FOr bt artdifr fad/er

I NSgb} hORvithOraAdiAP! B! flofitee o Ofrofild! Interle@db@pEnf)ethd surfaces of the
condition, and/or 15 (b) notw thstanding the profile '

t o profpinecied fehes arspabpatisaflush he surfaces of the
connected tubes are otherw se flush.



