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MESH AND METHODS AND APPARATUS FOR FORM NG AND USI NG
MESH FI ELD OF THE | NVENTI ON The present invention

WO edoatiense o met hods and apparatus for form ng PEFNZ2004/000104

utilising nmoulded interlinking Iink elenents. The
invention also relates to mesh fornmed by the nethod of
the invention, products incg&porating the nmesh and
nmet hods of using the nesh. ere the term"nesh" is
MESH AND METHCDPS AND ARPPARATUS FORIBORMIRGNAKID USINGIMESH
interlinking link elenments, such as rings. BACKGROUND
Mesh formed of interlinking link elenents is best
MEDDIOF MHENNVENTIONf chain mail. Chain mail has
traditionally been fornmed by interconnecting closed
metal rings with open netal rings and then closing the
Kmﬁif teséri gﬁ/ehﬁorﬁﬁemté&t@%etﬂdiﬁﬁaMa;ﬂﬁr\]wﬁt@ if(ﬂ'a'br(?ing inesh
ef.ormat | on,. |l al ng_etc. ot.ner .net ho It
58 TR Eing e g smesfe. STFeuBotBE piso TeBbisith armsh
fommtiery b;aihe&ﬁ@chweﬁihaﬂwbhﬁoﬁ rﬁ)ﬁﬁ:rdc’tsﬁkd:d'rgoda'tilﬁ@(thwﬁf&f&dand
orar| e n t 0gl, . suc . pliegs,. .
eReRSEl Gidhe i SLbrs g B, RN i pReaEi Dl peSicatn it
Mmearsd mtesﬁ&ﬁm@e@hmtamqldmylmkfmrnemsfsmmaglrﬁng*s.i cs
material by joining closed rings with open rings and
then nechanically fastening, welding or gluing the
BACKGROUNDCI osed. It has been tinme-consum ng,
| abouri ous and expensive to manufacture chain
mai | / mesh using traditional nmethods. Chain mail/nmesh
MeeH fochhad) ounmlrltmﬁhd lihk elentdrngsTBdest ldawvnanltiye foemeX plasie ehail,

dim,ted, f ef
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met hods V erl
esereaL R odte™ nutiiPa et imerdTReTnafad sbl Bhof Tofa o
ét;)ahiag pf@cbﬁ Sumhe sthénereteﬂueuht:c rﬁkte?hleﬂ@ oted adhel ustblilhhngg ¢éinbave
ee ex, a ar us or (0] n
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mﬂsmasctfoln/rto obrer teahemberss |arn@bee|c timemtsp hae lbeém fUnmeél
chal | catl o
o el et oning evefanes i RPen hos Sagmen
mmntdaﬂmfafsfbnmgoweﬂmgaﬂ ghuib@ et p@npings ersednd
apparatus for the continuous production of nesh. It is

a further object of the present invention to provide
lniessshbdeaminigcsrisuaingy, labourious and expensive to manufacture chain

mail/mesh using traditional methods. Chain mail/mesh including unclosed link
elements can only be exposed to limited forces before link elements fail. Where
the interlinking link elements are closed the joint may detract from the
appearance of the finished mesh. Such methods have also limited the materials
that may be utilised in the manufacturing mesh and have limited the practical size
of link elements.

Whilst there have been complex apparatus for forming mesh by folding sections
of wire, to date there has been no automated process for the continuous and
economic production of chain mail/mesh for mass-market applications.

SUMMARY OF THE INVENTION
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structural integrity and an attractive appearance. It
is a further object of the present invention to

w@e@siltessa nesh that is econom ¢ to produce foOPCENZ20¢@00104

of applications. It is a further object of the

i nvention to provide novel nmesh products and net hods
of using nesh. Each of the above objects is to be read
di sjunctively with the object of at |east providing

tt Feearpoitjédt of et gresent srefentiorctoqirovde A&e aotoftiafgt procéds drid

f . the invention there is provided a nmethod of
%%%ﬁ%ﬁaﬂgtﬁ%gﬂ“@aﬁﬁ?PE@H&P“&E”EPBviding a plurality of
link elements; and b. noulding a plurality of |ink

l e hr Qu the link el.ements.so as to .
LR UE AR e Rre B LB RS y3F mean BB Atenss
steghurefinteptityrandremeattradtive iapgeartbeseent s. According to a
further aspect of the invention there is provided a
met hod conprising: a. positioning a first plurality of
It i fuethenelne st of thegpresersttinvehtisretioi drovidd a nesstthatds etanensic to
j D positioning a second plurality of |ink

'Egﬁ%%gggﬁ?Pé%?ﬂéﬁﬂﬁ?“ﬁpﬁrality of second positions in
the mould; c. moulding a third plurality of Iink

' ird plurality. of iti i h
RCABRNS: odled of e Buftio 5, lobioB o sk gt s o€ gthoss
sfausingdngshural ity of link elenments; d. advancing a
subset of the first plurality of link elenents to

reside in the second plurality of second positions in
E&ch oftiod dboveerabjects isdalbdireap disjlinctively withuthalobleyt offat ldask

@Jlosigﬁ, S btgl?lePV}tliﬁLA ggé;lee th_the subset of the first

urafity §%There is al so provi ded a
mesh formed by the nmethod of the invention. According

t ] ention there | rovi ded
AT IS CRBEE ordfe MIEn oM ETR i Rolidg BBl & TpiRo o
heshheamprsirg:pl urality of sections, at |east sone of
whi l. t .her. . fine cavities to nmould Iink
o7 G hrBueRg 2 @%’%ﬁ&é’t‘cgg‘%’gﬁSPt&a@%"amu| ded Iink
el émenouding laeplnmiity obf limkc élachients:through the link elements so as to

interconnect the link elements to form a continuous mesh of
interconnected link elements.

According to a further aspect of the invention there is provided a method
comprising:
a. positioning a first plurality of link elements in a first plurality of first
positions in a mould;
b. positioning a second plurality of link elements in a second plurality of
second positions in the mould;
¢. moulding a third plurality of link elements in a third plurality of
positions in the mould to interlink with the first plurality and the second
plurality of link elements;
d. advancing a subset of the first plurality of link elements to reside in the
second plurality of second positions in the mould; and
e. moulding a fourth plurality of link elements to interlink with the subset
of the first plurality of link elements.
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a. a plurality of first cavities to retain a plurality
of link elenents at spaced intervals; and b. a

w@basalicsy of second cavities di mensi oned and PCT/aAz®da000104

when the noul d sections are closed to formcavities to
formlink elenents in the second cavities that pass
through link elenments |located within the first
cavities. According to a further aspect of the

Thare i aled ptdvizied ai reegir fovhe@ by themasthodl of thiednvaintibh.nk

el ements wherein interlinking |ink elenments are forned
as continuous unjoi ned | oops by a noul di ng process.
Aoooding togarictheareepde of tredeadntion thdie is proddéd on appatusifer

B o 0D R PR A 3t edd e
dfwrdecneloss togathenesdefiod chvited forkowd dmresiementSRindFseparate to

%&?gg:n%y iR &%nwm%,%éﬁ i.nvention will now be

HAiP&f er ence to t he
ac conpaapluralitydefdinst ngsitiestomvetaia pkirglity ef lihkieteraents at spaced

perspectjve Vi illustrating the relative positions
of ri ng'gleer?lsaaﬁgt hod of producing a row of nesh;
Fi gurle 2piusality éfrsendnd/caitias|dirastgiatddrapdtanmnged athevighe

positio f__rings when further..row.of rin S, .
Joi ned; My seaicl ace dosedi D GFUe WS [rhcsiSmsiis i the
figure $cokd gavities thatgrads Shraugh Brecelempats |odatedwithin the first
secti ongavglfesa sinple mould to illustrate the

operations Tn a nmethod of manufacturing nmesh; Figure
6a is a side view of an apparatus suitable for

SRRl PRRRE G DB B B el B oo o
Istkcaiements Whgnqirein_fmlirihing(aslinkaléthfs gre:)fp_e’rlecaa? c??]tienuous
SRR LA Bl 2. o 0o U et
configuration; Figure 7 is a perspective view show ng
B0 0y R MR A9 e e B vt
appaisitgus shown

a plurality of link elements without joins interlinked to form’ a two-

dimensional mesh of the link elements.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described by way of example with reference to the
accompanying drawings in which:

Figure 1 is a perspective view illustrating the relative positions of rings in a
method of producing a row of mesh;

Figure 2 is a front view illustrating the relative positions of rings when a further

row of rings is joined;

Figure 3 is a side view of the rings shown in figure 2;

Figures 4 and 5 are sectional views of sections of a simple mould to illustrate the
operations in a method of manufacturing mesh;

Figure 6a is a side view of an apparatus suitable for continuously manufacturing
mesh shown in a closed position;
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in figure 6 wwth an array of fingers in front of the
wor ki ng face; Figure 8 shows a front view of a portion

wotooshesedor ki ng face shown in figure 7; Fi gur ePCI/NA208/000104

a front view of a portion of the working face shown in
figure is 7 and 8 with the fingers raised; Figure 10
shows a front view of a portjon of the working face
shown in figures 7 to 9 without the fingers; Figure 11
Bigune 6b isesideosisw oMhewppdratus showa iBfigure Bafin g pagialPopen at
Figure 12 fShgi\ﬁ@ a perspective back view of a finger;

Fi gure TEGHRNE™a back view of a fi nger; Figure 14
Eluswe 66 issa dide wieswofahe apparageshown dufigurd Ba shavaly apkn ont
vi ew of e wor king face of the nould section opposite
to the %%?'@Vf%‘%ace shown in figures 7 to 10; Figure
Eigusd Bviss a peEpestectew shawisgva porttonef tar womingffacss aifhd fne

| d ' h in fi ;. Fi 17 sh

top vi cuiche el Rgtrtife aof HafoChe e hofing gre e swn

and 16; inFigyre @ witB a6lzoney o_afinmggqns B*rfscmtlgf ﬂulea/lforkir_g\iadegr Z ugh
! LQure on I ne A- A _.

e B SnuR Bl MeRan hoyri u B Boksdarbe T Rieue 7

Eigame Btshelva pdsont eind dFiagorteonad tieheerkingffacd sleowrpiasiguie ie 7

link el . TAl LED DESCRI PTI ON OF THE

I II\I(]/El\rerl %ﬁ%“@ﬁ@%@?%ﬁﬁ&& the present invention

Figeire:d@ shawsretfivatiview of empoitiog aitshworkingtiacehstdae ih figlres 7

el ement 8 ﬁﬁhWﬁﬁkenﬁe'f%? .form of unjoined cl osed | oops.

However, ment s may take many forns
Figare dil shows arssctivanal vigw alopigrige &-B refigure d0f her et hr ough,

e 42 sﬁé)vogg FS%%frbZa\ékgﬁo l%’faeg‘ apertures etc.

errrng to frgureé onti nuously
Pigewlei 4 8 shows abatcls videsd mifingelr; Preformed rings 1 to 4

| i i orientation wwth pairs 1, 2
gﬁ’g"%ﬁ&%H%rﬁggﬁggﬁ'éﬂégfigﬁeﬁ’orti ons of their central
Bigere 45 ebowy arfloapvieWwof tHeavorking flageadf itissmpubieseptiavopbedite to

inaro naced j (BY ' . plane of rings 1
to 4 to%p{fs ﬁ%ﬁlgﬁaec%gﬁhﬁ\twgﬁn ﬁ%‘irﬁé Zéé F@’qui red. Aring 5
Figyre néshbes apetspectiveo/idviat the twopkisg Eetdf theugbult Isection

central Ty . rings 1 to 4 as shown. Ring 6
B

. S . .
il lustrates "her rings may sinultaneously be

Figune 47 showsg) atawwiew of the mould section shown in figures of 15 and 16;

Figure 18 shows a cross-sectional view through the mould section shown in
figure 16 along line A-A;

Figures 19A to H show a variety of possible link element shapes; and

Figure 20 show a further possible link element shape.

DETAILED DESCRIPTION OF THE INVENTION

An embodiment of the present invention includes a method of forming mesh in
which the link elements may be in the form of unjoined closed loops. However,
the link elements may take many forms including forms having a single aperture
therethrough, such as rings, forms having multiple apertures etc.

Referring to figure 1 a method for continuously producing mesh is described.
Preformed rings 1 to 4 are arranged in a first orientation with pairs 1, 2 and 3, 4
arranged so that portions of their central apertures overlap. Further such pairs
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Referring now to figures 2 and 3 the production of a
subsequent row of nmesh is described. Ring 3 in figure

wQa2asa18s t he position of ring 4 in figure 2 PCTNZ200g/000104

1in figure 1 assunes the position of ring 2 in figure
2. Rng 5in figure 1 assunes the position of ring 7

in figure 2. Newrings 3 and 1 are introduced to the
positions shown in figure 2°. Anewring 5 is noul ded
triay bePhovidied iBeonedt spacsd ibteeloih thd pigae bf titgsH td Ntd bimb a

MRl R 4 e B Rt e °
tHnasL:?ughe ngmfran lap@surds aﬂlﬂhg% B a8 fhcm'mnéI gsnln? 6al_IL|¢|tré’;JeTshﬁ)tN a
na e cont.i nuou nuf act ur ed. W e

%’%%W%ﬁ@ﬁy ?'H‘%'ﬁta??ﬂ@ﬁ'ﬁétfgg?# %ﬁg,g - ext ended in
either. di rection to obtain the desired w dth pf mesh.
SBEH T By D0 555 B o S BSSiBE e
desfibed.| Ringes ifdigard bassuntestthe positidreoftringf4 infiigure 2 and ring 1
R B gL hont e Pl TR S 900l Betmes
theqiasitios oPriegnd iflfigyra Rt New ningsl darddat e iBtodured 1@?1eand
rom at ces

GeetichsRanh Mfase 2o ARG G8Tee BGian e tonkd°ts
apdraires ofirings2 tard lathisiivay itedivibe yeehlthaisbydserresiialiged t o
tain ri 1. T Ll t [
oo PRy Yo F oy L AL {3 EMRARETY nBR TR g v
rieggpeand 8 ahy oidﬁririg's?ajamféf that @ nfeisrr]\m&y'hgrlgfemn;ifﬁaoﬁy entral
RSBV BEHEEt At e ot sl s By 5 bR

diesctibe to olbtaindhe ddsirenitvaidthhod nrastll d, when cl osed as shown

in figure 5, to formaring 5 in cavity 15. Muld

sections 9 and 10 may then be noved to the left to
Bpfaringeowrtnuiglyes 4 age 6 alctods-Seictohal pidarvitsy afnalbasieimduld for
art to.free. rin

ctions and 10 .noved . 5 moul ded
ol G0 e Pl B8Ree 8 ute i PR Py
dHowrsinrfigued3.t The avuldycohistsaof mewid settjonss9, pl Caareti14 and finger

vity 11 .the. no i | os as sho in figure 5 .
T8 alhontrice PRt Gpadal mROG MR o de' gl o setons
8japd d0ipattéint frager A3 gati fazeS 98 htidhsaral B¥oCt Aomularf caaityrd isd

i ch. be.repeated al 0 th uldtoforma . .
e B BRI RS et SR by TR s P leretain e .
TBe satatap gampbusntfspacinghindicai@dbyies lettprsoBlLC Bhd D ars

b -l qures 6a c show the maj or conponents

%’fej%%{?g rggi)egﬁ\é‘%bk] fi'sgr%?su%f)on nmoul d sections 30, 3 1 and
32. Mould sections 30 and 3 1 can separate from noul d
%?iﬁé%rg{&effgs’e%iﬂ%%%? c}o%sfs'egtvornedsefiggs ﬁ‘é]ld oﬁﬁé ceAntPall %Eglltlﬂrte%f
ring 5 to be formed in cavity 15. Plastics may be introduced into the mould, when
closed as shown in figure 5, to form a ring 5 in cavity 15. Mould sections 9 and
10 may then be moved to the left to open the mould, finger 13 lifted upwards and

mould sections 9 and 10 moved apart to free ring 5 moulded in cavity 15.

To form the next row the ring in cavity 11 is moved to cavity 12, a new ring is
placed in cavity 11, the mould is closed as shown in figure 5 and a new ring is
formed in cavity 15. It will be appreciated that figure 5 shows a section ofa
mould which may be repeated along the mouid to form a continuous row of mesh.
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which is indicated at 37a nove with nould section 30
and are novable vertically with respect thereto. Muld

WGEe@bi1oiwsB0 i s novable with respect to noul d SBCT/NZ2N0Z/000104

1 to allow noulded Iink elenments to be rel eased as
shown in figure 6b. Arm 33 is connected to bar 34
(shown in figure 7 and subsgquently) whi ch rai ses and

| owers the fingers 37a as roller 35 is guided in slot
Réfeaimd roaab ifigore8 @aits 18wnetbpardys fof ooatmaoctis mesB Production is

f ' ' 7 to 11 ' f th

5 a8 shio L ARG Bl Bl e ok,
intledieg winlld segtiberc®d 3teghdedd. aviculd sedtivas I3efanda@1danaebbeite
MRl sF i o b FEIOUA S5 RS Avl el oo o
wihnich ‘csancﬂobte@ﬁm&emuvewtg tn?dma:r s&ﬁ‘?r_\ Baranafﬂagé? so0sila gg:ttiedny
T, t

1) R TR, VRREBo i L et DB Syt R e
31147 atllow3ﬁ®ldgﬁ linkaslemerts sebe nmsajste'dms S\_WbthM figurg Bbe Hrm 33
08T DS B  he d BFie DOE ises an
lapprsrtae fisgdrs Boaigh ralleppb s duidketsin skt3d a0t sebiicrhdGisenoved

i ndlf?og,‘tjﬁ?%lf%%t 3a to 43e. Referring to figures 12 to 14

AT e fingers 37a to 37d is shown. Finger
37a has partial annular cavities 39 and 40 in rear

8o B0 b S0 RaPl BRERL BARE Bons
3oand 3 baresshown. iThefe glgrlda'llgafacémlg\ay smqﬁpd teetheflefd lem@ topthky
43 . . i 1, hj i
005 et B oS Ao i B e g‘ﬂ@ef%éth“qe@s;‘i‘”o@%*ﬂ%%
anhyl37:0tol 37cll aned indidatesd, Rge edamahioshat 34 Wiliac B4 is gemnected $o arm
| hed th [ f Lti dd40. T d
SEREA R gl el MUBYR ST R ST o s S35 0 ek "
Figare® shoms fingals| 37pead 37d irmtheirshisqd pakitiin webilst figures7tahd 8
RS S BBt o ok L0
45a to 45e for accommodating preformed rings and
ities 44 4 f ti '
SR e Bedealetodhs BEPERR LA s Epen soma s
wiieh bre indieatad ab43antoadB. Referiring #o figurest 2 én1 T]Itherk:‘atm bbthe
S TiRe PNy, Jlnd G st i detieg fg anc 40
readiace 38 s Ehésenceitiéd Bt amdMlearatpositiorextsntiatiahen therfpgers
Haub o B nthS ety SodhaT rond o e suePTes St fipey
tibexe43a puide M4d) be lotated within partial annular cavities 39 and 40 of
adjacent fingers. Cavities 39 and 40 include biasing elements 49 which urge
rings retained therein away from cavities 39 and 40. The end 42 of finger 37a is
engaged with bar 34, The distal end 41 is scalloped to assist product exit from
the mould.

Referring now to figures 9 and 10 the working faces of mould sections 30 and 31
include cavities 45a to 45e for accommodating preformed rings and cavities 44a
to 44e for accommodating rings overlapping those in cavities 45a to 45e. Ejector
pins 48a to 48e move in and out in a direction normal to the page to assist in
ejecting rings as will be deséribed later. Ejector pins 48a to 48e include undercut
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can be seen that semcircular cavities 46a to 46e are
provi ded nornmal to the working face of nould section

wW@20058e385Ci rcul ar protrusions 55a to 55e whi chpdENZ2I®4/000104

half the circular core of a ring extend from noul d
section 30 so that when the nould is closed half an
annular ring is defined by cavities 46a to 46e and
protrusions 55a to 55e. Referring to figures 15 to 18
sdotion®d Ka topd Teagitictobcoomrhobate dhgOonitidi caviitssni5aito 45 when
r% éct ity of semcircular recesses 5la to 5 1d form

H g{jher hal f of the annular cavities which formthe
m)ul ded rings. Fi ngers 37a to 37d locate within

R b R VB ene BT 57 ardviaes Belr® 107
caavbe sesth thhhsenutifoiar Icahﬁ%’Maﬁt@ Scfggrar@ drdv%deﬁ mtmulgbms
.tq_55e). |nject t .
obierg Bt aRRealen . SR GuRY bl 3Py SERIG R den o
defin® h]adftlbdncidmm_ c?matsf:]aérﬁ?ﬁmer fram Eﬁgi::]dgtaﬁga@smultlﬁﬁt:mmen
| :

R 5P R R e R B Rlined o RV Hedlb e ebf
rbtrusiensapPpatodses Wi || now be described with reference
to figures 6a to 18. Initially nould sections 30 and 3

1 are separated fromnould section 32 and the fingers
Referring tbligureai1$ead 1p ds2 workingstheawof mould isgmitoesﬁ%‘shoamd M.

T e e
caities ssc3@rratite Aouidéd lneg;spela?gi;&re 3ra grgg?%logﬁiwwfrhg\ cavities
SRR TR T A 2 Y aBen R0 HAED 7R B rdinde Pl P
drimellgpasiities(tbe sthemnalf beihg gmnnﬁd By p&tgslogtg géh gﬁ?)s Slnij@citors
T GREGRE Y MRG0 Bl LA R R el
Wdﬂn'rcrughapfestsms 52840 62d downg mdbulgm\gis,gﬁbme)en?ba?]rhmpd e 1

b b B P B RRL R A B o
50a to 50d (see fi glure Ga%i. rl\i/bu' d Zec:i onngoI [ si SI SO
ShaElaOCihe rPbRRf nOF S Riathet EbubbTRR1g PolyRs sago
Hhdnitidby noulicectiefsi 30earad 3t sre sehar;amﬂ fomrhtopld dactige B2 and
B b8~ 298 | B APl BRI B QA BLOREP. iR Qi
inaupply dsbesr4SadeBaack lnged tmvafdéamgemsaﬁra {ol Irsitandisare setained
LR A E8L SERY B BELGRe P 5838 K YA b e
mould sgdtiansB b 31oaré6nbveéltb\eandamouw gectlcnaeﬁtsoetsaﬁﬂ:e to
ﬂ%g%gs ésosrun‘Pent% rﬂggitigl%rghoWn iF\ HSurg%m éjasciﬁ y! teX‘nenPs 4 |% recesses
39 and 40 urge the rings into recesses 44a to 44e. These rings overlap rings
already positioned within recesses 45a to 45e.

Mould sections 30 and 31 are then closed against mould section 32 so that
fingers 37a to 37d are accommodated within recesses 50a to 50d (see figure 6a).
Mould section 30 is also urged back into mould section 31 as the mould is closed.
When the mould is closed recesses 51a to 51d and 46a to 46d define a disc
shaped cavity. Fingers 37a to 37d in conjunction with projections 55a to 55e
define a circular core so that a series of annular cavities are defined.
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ring) may be commonly fed with nolten material. Muld
section 3 1 is then noved away from noul d section 32

w@ awsaiem in figure 6b) and sinul taneously nORPECTINZ2004/000104

section 30, which is biased wth respect to nould
section 31, noves away fromnould section 3 1
sufficiently to enable ringgs forned in the nould to be
rel eased fromnould section 30. Muld sections 30 and
IfBa _dheanebddireent piastics fsihérhiefectadey, injastornBBat53d into cavities

40 S0 ik BB Red B 3 o e UL, o
Blﬁernailvbm caRiaseralte $1d (@rambthen pam ofthetm&dd whetyeor ¢ach
ARUFED S ol e P raBin el e i ke ™
mapvmi awaypirers ndkBed sectidéB &2 as/shawn ia figLiree@ld)iand siribitapEotdie

RBGE el W9 Pies B P et Bl MR PR away
frarb ainouitisexsion Bé sufiicentoiadnatliecimgs dprmedd e jtiee onidfdo be

3
R IR sSBa TR VYIS Senif oo BRIl
fughemavery, e inaicdsedhin digdresies tioog WBA fingensed7aito 317& e As inrogrd
4
b E BT p LA b B R Rl 3R DB e a
tetidd an siotea® Whl&]p iticatisey lmrSdde sse 5Bat 34 éﬁemtudw uises to the
5’0953 op%'ﬂ%wﬁ(?n @_ﬂe%& a};]ggn close with nmoul d section 32

rs'ready for the next nould cycle.
Al t hough the l'ink el ements are shown to be forned in

AU o Bl Dy 0B G W 2L SLRS B e g it
tingskeiredevithin cavticsetSaftd 46¢. praverempemsumremasses 44ato
%0%@3 fﬁgle%\éﬁth%/ gp&ﬁg%att)egd @’Pﬁ)@%‘f" fetc?c}q \,,c\)orgatL ?%8e Tand bell')]md
ﬂlrtgebae?:]a)’uorﬁéf'e FFmgwsIa?amswpneebembetdﬁaﬂmlawaddeambhidd

%I)cf {:N%S %t %8\%&’%}/\/ Poes H‘l{g'[ﬂ{je ggﬁ%fg&he\%até rr]et%rme ‘Flﬁ¥s°‘ in rﬁcesses 447

OW ng rodu
torddat Mormm&t@%%lme t{Hee rptractes anabfhe ririgagétafedn ng"

GBS B Ya DR FHI5 (b 18218010 SEDOHAL £ 20 anc

source i e SO ni nor
Sutheackse mitbrmadd sectpnaleanddhe eppaxatiis éactady rfcmth@h@{’te nt
M@ﬁld% gbst antially snooth surface. Further, a coating
nay & appl ied to the nesh by el ectropl ating, spray

pai nting or someother coating process. Coatings nmay be

ABRLES She BIUSHLAE PLYRMGAL RSB hF5wE: i BEEbEHARS
that other moulding arrangements may be employed. For example adjacent link
elements may be offset with respect to one another. 1t will also be appreciated
that the apparatus may be adapted to enable two sheets of mesh to be joined. It
will be appreciated that the method of invention may be implemented in many

ways.

Following production the mesh may undergo further treatment processes. In the
process of "flash flaming” the mesh may be exposed to a high-temperature heat
source for a short period of time so that any minor surface imperfections are
melted and each link element has a substantially smooth surface. Further, a
coating may be applied to the mesh by electroplating, spray painting or some
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WO p008/108889 r ed confi gurati on,

Mesh formed by the nethod of invention may be further
processed to form products. A nesh may be nai ntai ned

mesh over a nmould, and then heating it so that the

link el ements fuse together and then cooling it so

that the linking elenents rgmain fixed relative to one
another formng a rigid structure. Alternatively, the
othshcoatiyig beocass. n"Caatimgd nay e algdied edprooidt iphysied!ippepentied or

S B3HUR e SRR gur at  on i s mai ntained until the
settable material sets to forma rigid structure. Link
BaT ERes el B Y bnBuushurdy bR brBLePReHia g lor
lodsdts.c A meshtraas be glahrtsined rsadésiret configuaticrh fwresample by
YRR B P o Ui e e BT o TR PR idindhes ruse
together andthefreobimerit sd thet tetlinkiay eEhemésterairs fixezsretdtive to
o e e F B lecal appear ance. For example.
different patterns may be created using link el enments
Rlorel s P 3Ry AP o e A B S
saiableecompositiom such asreeskin, Sdhen epwisp ked coffictiraimeads | oop
ke N CE VB LS e E U i
Further, link elements may have patterns or indicia
B RRERARR b Bl Bl el MG E A R i Bl
preaseragdahe sataduchyasqllastioe retalssgléss, tabsaiBeptrarviodetbsorbent
oaFiscle Rt Bymelanar: (rogineey sbitgh HipRyFP B i ¥ieEns
fappeeof differdnt haterialswiFdetherathestpficaifchbratkeristiensfiink sheapss
AR RV e T BB Be T @iy ity ampegrance
AorGexkaimple, ellffem_m paiter_y\s (1 F=372 beMaf_sdateﬂ using_tiinlbyleh’_rwtsmm‘tdiffuderur
B0 AR B RN CRERES ' aron: pol 1 ution
control ; signage, flags,displays etc.; conveyors ;
ol s TnERASa ert Vel ol bRl R in g
inash.b&eme Eramdlet bétlosad wop dinipaletrieatsl axe Isiiowh frefigures1 A to
Ui e B s S ot el OB el e I

elements may have patterns or indicia moulded into their surface.

Figure 20 shows another form of link element in the form of a circular disc 66
having a plurality of apertures 67 to 70 provided therethrough. Rings or other
linking elements may be formed through apertures 67 to 70. It will be
appreciated that a wide variety of link element shapes and configurations may be
employed as well as traditional mesh arrangements utilising 1:3; 1:4 or 1:6 link

element layouts.

Mesh formed by the method or apparatus of invention may find use in a wide
variety of applications including: filtration; pollution control; sighage, flags,

for exanpl e by drB@EI/Ng200600104
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formed of absorbent material or including links forned
of an absorbent material in nmay provide additional

w@apaaiieyd for oil collection. The mesh nmay be peD¥Zei®d000104

on a drumor as part of a conveyor system so that

coll ected material may be continuously renoved by a

washi ng system or winger etc.. There is thus provided

a qui ck and econom ¢ net hod and apparatus for the

displaysnetoy sommyporisa bifilee; arfnooe slothisg nfursituvea rsuel ys bBmmocks,
erials.  Mesh i a,range of physical and opti cal

&r;éracgr?g??? 8t§’ ﬁﬁ?eBgacéF%%ﬁ@gd‘. The nmesh may have good

structural strength and a snooth surface appearance.

LS Bt RHu e eS8 iR ot e Lol @ suon

v @bfeorh thensrefrce oha liaid, oeshrasi watestA atest fdaynedhof link elements

FASE PR o OB LT g OBl i

by praviderdddidionalfcaphatyAppoil cdiattiono Ties meslke mayrbel progdgd on

Lt f [,ai t ch
480 pis e SEEREK Bl BOPE TS A B
cardidudyshaepeaed by atwesbimgslystehear wingehetcart . Theref ore,
the invention in its broader aspects is not limted to
the specific details, representative apparatus and
Tedtré gothus pobvided isquickt andes ceramijl resthsth anth apparatiesertheed.

[ V. : [ S ails
G R Fanaa AR P e e Gpacg il S HakA &
rapge iotpmisical greheptiabl propeaties mey bepcahiced dhermesh may have
t f ] I.si.nq; provi di

SRRl el nd b SBHck Hodarafipe, P ¥ b oy
Psaekdw meshhavingkmell itkeslemettsto bglpradueed eodnoatieatignt s
so as to interconnect the link elenents to forma
conti nuous nesh of interconnected link elenents. 2. A
Wibtlé b@ @ssant #iveetibn resdieznriiubtradedbyitine degariptied oftthe of

' el ' r ' Vi .
S8BTt Ral, Padvp R B noiEmS bR bl M Bt say
it isrrot Hledniention tithé Apglicahtiveastsctmoun dedwan imikthe saogh .of the

Sipe A AR Sy R e A ot
leadily appeeatithesalskilted imther ati Theséfpre) thevinderdiohiimks broader

. ' Lded. 4
SR e ol AR SHRIL bl Bl S5ELY hiF
roethionpawhitustiativeé Bxamples shown and described. Accordingly, departures
may be made from such details without departure from the spirit or scope of the

Applicant’s general inventive concept.
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nmoul ded link elenents are forned in an orientation
transverse to the link elenents they interconnect

wWoRes11%59 A met hod as clained in clai m4 wher eP@I/NAZ004/000104

noul ded link elenents are formed substantially nornma
to the link elenents they interconnect with. 6. A

nmet hod as clainmed in any ong of the preceding clains
wherein the link elements are in the formof a closed
Cmimpshaving a central aperture. 7. A nmethod as cl ai ned
in any one of the preceding clains wherein the Iink

el ements are rings. 8. A nethod as clained in any one

pf cl Ainfgihdd éfcroﬁnm@errﬁésh dohprisingk el enents have

mul tiple apertures f Hﬁie v %%lnk el ement s noul ded

t her et hraougl?v'dg'g a?\“haé' N glereMt @8 i n claim 1

wher ei n pa mouﬁtngm pluedlityt of liak ellemelmsethﬁﬂ@ﬂttﬁe ﬁ\’;keelements e
vities w

rovided in rst
o 60, Sl itergnnBe i ok JePatlY in 5 cobrars Rerpof
first pI urmtert;mr@fgteldmnke@mwts are successively fed
hro e first i es qver, er .qf noul dj n
el o8 hagitiee o9 Rl et e e RS of Rl SRefls o
i nter mnm@uedesfsWe@tprb\ﬁ@@i artd/\ﬁreﬁfﬁt;ér‘ddﬁdeétécﬂlbgétlﬁﬁﬁﬁ& o
clai ne

i the ide. . 11., t hod I 10
Oher cpigudly pfovidesioh elEriares nd e S oty e Clgrethrlon.
3ir StAmeﬂnch/?@lbléinﬁw lmldard IZrWJ':elréJB , agarhied i @dl thasedgle8 oMbe

n any one of t recedi ng ¢l ai ns
ol comtie S dng ol HRafing BRf1eRE: i Sah Slerloth pypausty
cI ai nmbvnded any elenendénd foea |w@aﬁemg>£elmwmA mﬁrgmeem
r me ass. 14, e as
| o B ot g Ab Ok B oRs pEkR B sre el TS it ine
I : nk mgel_ﬂem:sk alémeﬁts;arfteﬁorﬁfedﬁmhg!oriedrﬁtlioﬁrm\xﬁ@é t@she link
ai in e 0 e preceding clai ns wherein
gorrema'FWﬁnEqE%%WF connget Wit 'fferent gpti cal
g.har akhesthed & slainiddl in Alaire Whatkrain tied ﬁtiom@lédillﬁk eledightsldre
k. el emen ol ours

wh h ff

whi CHOMBER Bty nST L ns T semers Bekifroatiset vith
&l ai rmdqetlnbdaawclemmmﬁ ahiﬂen@bﬁ’medjré@dﬂ'lg&tlms\mﬁréih thel Ik
nmesh up ecte

Cl ai rmEHSATS "Ciie O PR preenat M3 Ed AcREr AR ey

T.he A method as claimed in any one of the preceding claims wherein the link
elements are rings.

8. A method as claimed in any one of claims 1 to 5 wherein the link elements
have multiple apertures for receiving link elements moulded therethrough.

9. A method as claimed in claim 1 wherein a first plurality of link elements
are provided in a first plurality of cavities within a mould.

10. A method as claimed in claim © wherein the first plurality of link elements
are successively fed through the first cavities over a number of moulding
cycles such that each first link element is interconnected to at least two
moulded link elements on either side.

11. A method as claimed in claimed 10 wherein 2 link elements are contained
within each first cavity during moulding.

12. A method as claimed in any one of the preceding claims wherein link
elements are formed of plastics.

13. A method as claimed in any one of the preceding claims wherein link
elements are formed of glass.
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mesh is maintained in a desired configuration and
heated so that |ink elenments fuse together when cool ed

W@ oooshai6s4 he mesh retains the desired confi gurBCT/NA2004/000104

19. A nethod as clainmed in any one of the preceding
clainms wherein the nmesh is electroplated. 20. A nethod
as clained in any one of thﬁ precedi ng clains wherein
a binding agent is applied to the nmesh which when set

f0r msA endth@l 8k C1QiFERISHh bRy B BLBE pretedingAldiMib Mdérals link

clainmed in claim 20 ereln the binding agent is a
resi nm?le'f‘?” s,@rﬁtqrwgg ofh lising: a. positioning a first

18.ur ah nigthadf ad tlginerlie léﬁylbﬁe bfntha pféde&thdldiﬂh@Ml‘kVel@Eome

fi t d
ol ur ATGeE Prare eteimhoicahcngPaReAEE pl ar al i Ly of

s@conml mEYsdd aHEISiMed ih BRI B wherdin sombllidk Benrentdhdve
link elements lurality of

pl ura ird
Post et tpIuE Wi Tt & PRHEET FIRSHER 't he 11 o
m ur 3A imethatngk ¢lhitnedids anyl o@d;l] of t?blpt‘etedlfngwlelm’fhs @\H’@r@:ﬂtlﬁe’k

d. adyancing a subset of the first plurality of lin
el erre'???gh %rb1?§fe&|3 ?Iﬁsl? {lﬁé“'?gcond plurality of second
p?SI t,:\ amhoonag @emmaluh @hy anél ofthe MeadedingGidimb Quwhith the
pluralit i nk elenents, to
P s et israinimegin BIoEPad 5 TaH PR ARG hERHeR G as gk
Mesh élementd fbse fohetherivhet cadledisty thatitheaheshhetdii<cibie diesiged
cl ai nms. .24. apparatus for formng a nmesh including

a rmu‘f%f%rraﬁﬁ'a as a plurality of sections, at |east

e Ameadcss dhiaRel ihaggbhe bf the piefeding otéim'st\/\}l'eﬁenﬁ the
moul d llnkrﬂ? ? [%i and separate to rel ease noul ded
i nk BFEHSAietrop uldlncludlnga a plurality of

20.r st A etihdd &sclhitngddh ahyofe pf the drédeyingfcldiing kvhetsmant s

t d i nt I b. uralit
Cavi tpagnaPHEAd srdlsedniredre S el freh e e e
sect i cumsparite peddeged to formcavities to form I I nk
secand cayities .t h Link

a ng&%ietl’llcgic%%q @almﬁdtlﬂlcﬁm \éb wherein atbuﬁ’? ing agent g resin.
22. A method comprising:

a. positioning a first plurality of link elements in a first plurality of first
positions in a mould;

b. positioning a second plurality of link elements in a second plurality
of second positions in the mould;

¢. moulding a third plurality of link elements in a third plurality of
positions in the mould to interlink with the first plurality and the
second plurality of link elements;

d. advancing a subset of the first plurality of link elements to reside in
the second plurality of second positions in the mould; and

e. moulding a fourth plurality of link elements to interlink with the
subset of the first plurality of link elements.

23. Mesh formed by the method of any one of the preceding claims.

24,  An apparatus for forming a mesh including a mould formed as a plurality
of sections, at least some of which close together to define cavities to
mould link elements and separate to release moulded link elements, the
mould including:
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the first cavities. 25. An apparatus as clained in
claim24 wherein the first cavities are provided in a

wo owsatsespaced i ntervals and the second cavit i BGT/AZ2004/000104

di mensi oned and arranged to formlink el enents

i nterconnecting with Iink eI ements | ocated within

adj acent first cavities. An apparatus as cl ai ned
in claim25 wherein the fi r?t cavities are dinensioned

and arr gnggdiukality @ftfmtmabntnégtoaie@wabmraw;bsﬁ IRtelerhénts iaf
a first plane @nr? hle second cavities are di nensi oned
and ar r ang¥f 8%’ ARSI A%k el enents formed in the

Sﬁco ][1_d ®aVva blumt;l ofesegemetdlitley dnﬁe@slcfﬂe_@%dtd_rﬁfﬁ@éﬂ hen ttige
t he I rst us IS Cl al ne I N, an one
of el i e D908 SeaioeAe® BRRE fifort eSyiesio Torauk demanis n
accommodat e defdrid @vit“@}i tiedt phdithrelgpmRlefern@éhts Atated within
appar at us s Cl alnE in any one of clains 24 to 26
wher ei n t WS SBVIE&Ri ti es acconmpdate two Ii nk

23 enemh appatdtus A8 ctamaam ﬁtialﬁnw Wha‘ém&ﬁe first eQUIdd areseven
or clained, 28 incl udlnézda uentially

0 v anaeNEe Faci eAzRres Fedrvan ane I8 satnd Feviigy s

cavi tdigenéiooe amd arwmged&ﬂﬁorhﬂlnarélmlérlnsltntém@zilnet%ﬂngz xgnh link
a ar us a one Q Cl al NB (0]

\Mg gr e‘?‘ﬁmﬁﬂﬁéﬁ?ﬂ?ﬁddﬁ?\% P&&B@Mfﬁﬁiﬁv' ¥’ second noul d

ZRct i mapm(ajmh ab @_@ﬁt&é@ g} clﬂafﬂ TEwherein thé fitdh eadgsond t
caviti.es an | r 'S e
C hordingneiedaid s Shdtlta Bk SRt SEATH 4 Sy,
30 whglage and thersacorabtayitiels ge tisnghefonse afd prahgeans®fhatiink
apert reto

e b R i £ T
cl ai no3Re fist pleaém 3 1 where then a portion of each
b S IR 3 B S R
r el easmities ralscmmehaa@mmran@ldf fheidelemeni . 33. An
Do St B et B 0B e 2R Rt BBt

t he reavitiesiaogorpbtiatenwo ik &lBmencond

29. An apparatus as claimed in country seven or claimed 28 including a
mechanism for sequentially advancing link elements retained within the
first cavities from an input end to an output end.

30.  An apparatus as claimed in any one of claims 24 to 29 wherein the mould
includes first and second mould sections which together define part of the
second cavities and a third mould sections which defines the other
portion.

31.  An apparatus as claimed in claimed 30 wherein retractable fingers define
a portion of an aperture to be formed within each link element moulded in
each second cavity.

32.  An apparatus as claimed in claim 30 or claim 31 where then a portion of
each second cavity is defined by the first and second mouid sections
which may be moved relative to each other to release linking elements
moulded therein.

33.  An apparatus as claimed in any one of claims 30 to 32 wherein the third
mould section and the fingers define the remaining portions of the second
mould cavities.
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nmoul d cavities.34. An apparatus as clainmed in any one
of clains 3 1 to 33 wherein the fingers feed link

web@senicsdoto the first cavities. 35. An appar aPCENA3004/000104

clainmed in any one of clainms 24 to 34 including
ejectors for ejecting rings fromthe first cavities.
36. A nmesh forned of |ink el enments wherein
interlinking Iink elements @re formed as continuous

34:.11' oimgdp;bam{as _ab)élagna?w aﬁygtg\e?ﬂ@{aaﬁfm W333 ghamhA th@ﬁingers
Cl al . Ccl al orned. o astl CsS. . nes as
cl ai ﬁgad "'ﬂ( %'Fﬁ‘ierﬁré t%g"efflf?tncf?d't@?' ﬁet al. 39. A nesh as
35, ai MedappareiugiaBrlaified Prangbnefof glaifis 24 49034 MclaMgY gisctors
cl ai r¥ed 1 n. clai m‘f 36hfg.r¥ed of a flexible polyner. 4
1. A RESRCUNY MasiaEytneAre CaYHES 36 for med of an
Fghsorbenishfferaiad of fnk dlenents varsereih anteridking Eﬂnidlemﬁts@‘re

I N el enent s

clairgs 36,to0 4.1 wherei.n ne of the |,

have TITT%PEAINEHPYSUNORTHEEPS Pba Mopdng PRSERS ne

37. ai lrmdufishlaemjeir?wimélaigﬂs?;&fsnﬁ}&i mﬁlébﬁt&miz, ei R somﬁ of
e n e Nnts ,ar .al ren C, ours. . mes as

gcqhai réH‘qSﬁ a8 |CRIMPL B ?iﬂ@lséaieﬁofrﬂ%d Ef‘i)'??t@[ent col our ed

Sg.nﬁ /Ehmtara_ts&lagmednmclmmstaﬁrfomwd grmt i C :Jl_esikgnl. 45.tA
S S C| al I N, Cl,al m erel n g 1 .N el enents

vt & isshandaned N BB G nexise pOMEef o

Al ai nfeehash aslchdimedm oMimseSitrfoinhed bfl arkataoeraanfocanhave

207 AR SBl LB A BAER B B

have aehentslhavapiffictant estidahpropeiesugh. 48. A nesh is
ai med apd 36.0r .4 1 wherein.th rreEisa ol lutjion
BT RieBh SwaiReas o e o Pa Tl vhireh S BB
t he faemeo® ade ditfetanhtaowrs] oop. 50. An appar at us
onprjising a plurality of . link. ele ts . wthout .joins
fiot oo PRl e IR St whrieinag B s Rl W)
el emegiements form a pattern or graphic design.
45. A mesh as claimed in claim 36 wherein the link elements have
substantially identical shape.
46. A mesh as claimed in claim 36 wherein the link elements have
substantially identical cross-section.
47. A mesh as claimed in claim 36 wherein some of the link elements have
multiple apertures therethrough.
48. A mesh is claimed and 36 or 41 wherein the mesh is a poliution collection
mesh.
49. A mesh as claimed in claim 48 in the form of a continuous loop.
50. An apparatus comprising a plurality of link elements without joins
interlinked to form a two-dimensional mesh of the link elements.



