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20059415659 *159159* 104 MESH AND
METHODS AND APPARATUS mﬂ@m ND Usier’:'ﬁ gﬁs'r_lel ot os
I | NVENTI ON i nv ,
Foﬁ%oﬁg&i;kfnd appar at us f ar’'Por ni ng mesh  URGTINZ3pogootos
nmoul ded interlinking link el enments. The invention al so
relates to nesh forned by the nethod of the
i nvention, products incorporhating the mesh and

et IVBRSH AND METHQDS ANDNMRPARANISI FOR FORMNGANDBSING e "8

used in this specification it neans a mesh for

|ink el ements, such as rings. 10
IntCE ﬂg’fv@ﬁ’ﬁ"ﬂ'%d of interlinking link elenents
is best known in the formof chain mail. Chain mail

hasThé aehant ALY BRER LT D LT camecting |
cl Ogtlﬁ'ﬁlag m%’d?ﬂj@tﬁg?”"ﬁd@k gigments r Tedwention also asates to mesh

me c fesmedoay] theleétbodat tHemventival &b&lﬂts@ﬁc@rpo#aﬂn@tﬂ@ RQELanGEt hod
R T VAT b B S AL
:r:ﬁ%éﬁl*"gr;a{ﬂ%ﬁhé‘?'@e@ efripertinkingllipk eproeres] subiasgings. t ool , such
as pllers to enable interconnection to other i nk
menBgERagrbONDECENt times mesh has been fornmed 20 from
plastics mayerl al by joining closed rings with open
rings and then nechanically fastening, welding or

gI uiieh forfed Qﬁﬁt@rllﬁklr@;gﬁk elbmsfsis vkt kG iR ?h%ri] rm of chain mail.
5 expensl ?

rarcher RS da %%B?Pg?” Pﬁ%ﬁ?&%ﬂﬁ@nﬁ?ﬂaa Flpsegrmestal rings
net"l’ﬂb"d’@e“ WRtal tngerand thenesidsingnied apah Figgstby @l peseesh dubils 25
eI an@dnbsics aéfo@féhdh Q@dlﬁ@‘@t@sqg?ﬁo%elr b"g?h%’(??ﬁ({ Orac o?rﬂ%effor €

el n;'éeg s‘gp’ P S°Elec?é“|§a’e? ROt glere! arfepedi e the interiinkingriinkh e
ap ﬁ@%ml?ﬁ"ﬁ:@d@re teimporérilnerehediugingsdtool Siwemasrm’érlaotd Sndpve

al smedcbrmeEtﬁﬁl td &ﬁ‘erWrﬁérhlge]rr]% | g%gﬁt tHY sgw ﬁja%'gg%ffgrg}ehg al

tS| ?@maa?s“fs égrl@? % Ifig closgd npgs ‘l"‘§"t°P?hé"r‘9§ ahdthen been

c onfficEanicaly fastanings wélding brogluthgige BpsTingy cidsebdi ng secti ons
of vvi re to date there has been no autonmated process
for nti nuous and econom ¢ production of chain

mail| /a %s“r{‘o‘F'E? FCORREUNG R PUEIP US| SrRaRsive iednang Bt BEMMARY OF
THE‘Q"N\?E!\W#"@\IFEU&@@DQ%MS 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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WD 2005/ 115659 PCT/ Nz2004/ 000104 It is an object of
the present invention to provide an automated process
and apparatus for the continuous production of nesh.
| t wos208s/f14k6¢ her obj ect of the present invention to
provi de mesh having strong 5 structural int%dfZ2p+ameps
an attractive appearance. It is a further object of :
the present invention to proyide a nesh that is
econom c to Produce for a range of applications. to
i'5'S 3N Phipet pithe piBgastinventiort th erovide emiiteats prideQy Lige
novedppmhfopmedbmhﬁo@r,sﬂ;d[}&kggp,ﬁeshof usi ng nmesh. Each
of the above objects is to be read disjunctively with
the object of at |least providing the public with a
usefltit @ Bberebiectpbthapmsent imentiboto fravide R B&lingQrofid1®
| NV emtict@sl itdypityeank Sn Qﬁrg&lvgg&egrang’:‘et hod of form ng a .
mesh conprising: a. providing a plurality of link
el ements; and b. noulding a plurality of link elements
t hr Gighiuithrs obieetiof bk ereset Svertio® pfdvide 20ndsh RS ig gEHNS;%IC to

t he ptddiide 16 LERI % abfcdighd @ continuous mesh
i nt er connect e Iin%{ﬂng{lerrénts. According to a further

aspect of the invention there is provided a nethod

comfis sfuier obi&ct af thp msérttioodipRidS nbvel Hbshitrdtiats bhdm&hods
I'i nkf @lngREASs in a first plurality of first posrtrons
in a nould; b. positioning a second plurality of link
el enents in a second plurality of second positions in

t heEaghudf the abovervbjebtd isitg bérebi bikidndal i i
el eF@ﬂ&iﬁg ﬂ'hé‘{’éb if= Riek 9 ‘Jtﬂhr ality of éé%@t!‘éﬁﬁy%ﬁ?%ﬁéf aP%aithe
d ' I

!
nou to interlink wthothe first plurality and the
second plurality of link elements; d. advancing a

subkasordog td finet abpacss il iertidntiier®f pldvid to

I eshées cBHpr‘is'i}E;; second pl ural ietryl 8f ng%%h {Eggétisf?rfng}qf in
the mould; and e. nmoulding a fourth plurality of link

el enedt BVEN9 APWFAity eklinkietementsiand ubset 35 of the first

pl ur albi tnpuldifig & plokalig loemr @te&entmrc%gﬁ) ﬁ(eqiljrlg’gérﬁents so as to
PCT/ NZ2pfiddoRdLL R4 Iink3elements 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

€. moulding a fourth plurality of link elements to interlink with the subset
of the first plurality of link elements.
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There is al so provided a nesh fornmed by the nmethod of
the invention. According to another aspect of the
invention there is provided an apparatus for form ng
a Mreddégkgrdi ng a mould formed as a plurality of
sections, at |least sonme 5 of which close todg&tMER0¢ppo1ns
define cavities to nould link elenments and separate to
rel ease nmoul ded |ink elenments, the nould including: a.
a plurality of first caviti es to retain a plurality of
| i nheednalinpsovided 8 psie thrmédyene/mbiBod Hd ilken@orpl Ural ity
of second cavities dinensioned and arranged when the
10 Eg&qréimsectitons are closed to formcavities to form
| i Nk el enBREONS 33Reat of tedoygation dhere is erovidéean ammastus for
t hr &iging lrimeieh iakledingd molio taherhsvd Sltbily &r3gctibhd St east some
caviotuiah it fREALTalie Rayfllt LNSL ARRERLOT L 0E

' ] raed o NeLhnk PMetfs 8hd separats tak

i nvention there IS provi a
el err%?’?ts%”\Rﬂg‘?déi”he'ﬁfﬁ?’é?-Itﬁ‘G\m(P'-ﬂfgimF'ildm: el enents are formed

as cont i nweelsalityofifirei daeitled t6 eS5n Biuaitet] .
Accor di ng jk&vadgidrer aspect orf, ?ﬁe lt?ﬁv@ﬁ%@%ﬁ&%%gsiégelds

provi ded an apparatus conprising: 20 a plurality of
link el g‘r‘r@rﬂ“éﬁ'&i"f $R5A7d Gavitiessdimensiantd arldedratgediwhenta t wo-

DESCR PT1 G i, AN N o5 oA lcom ik Bhments n e,
be descr i beg_g{f/a \}vaytpg)i%% %%??ﬁ%’b"%el%ﬁ'ewéf%?teﬁwm e fitst

acconpanyF#§edr awi ngs in which: Figure 1 is a
perspective view illustrating the relative positions

of £ [ hod .qf .producing a row of nesh; 30
Fi guraagatea fg’”’f‘%éﬁe‘ﬂﬁ"&ﬁ"ﬁ’ﬂ“ﬁ@t‘@éﬁ s AGViEerea mestiibimeg of
pos/k elsREnts frherrin iteriiaing link dlemenkecire fofnastl 23fcofitingls | S

j oi unuihedfdog$!byea ModidinPpréed§ Vi ew of the rings shown in
figure 2; Figures 4 and 5 are sectional views of

sections of a sinple nould to illustrate the _
op€t°aRTRAL anather aspechefdhaifvemtion there isrovivgd BB ShtiaraiGs
Fi gomeriay:i s a side view of an apparatus suitable for

continu facturin mesh shown in a cl osed
posj ti og?E%y%@gf%i’gégy't'%ﬁ‘l"f’mi‘wwwemaM°~Fi gur e
6b qireengioga! mesky pfdhe ligk elementappar at us shown in figure 6a
in a partially open at

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 ringsina
method of producing a row of mesh;

_Figure 2 s 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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configuration; Figure 6¢c is a side view of the
apparatus shown in figure 6a in a fully open
configuration; 5 Figure 7 is a perspective view
s‘oortlon of the working faces of the two
wb”lﬂza"‘g'é?fl ons formng one half of the noul 7O g0104
apparatus shown in figure 6 with an array of fingers
in front of the working face; Figure 8 shows a front
view of a portion of the vvof‘kl ng face shown in figure
7, FigurgBbes DsiG\aaBofdnhe dpparbituy IRNNG fighrdds ik b géhlﬂlfy obdfat
vvorklng f@&gurgg\/\mmflgurels7 10 and wth the
fingers rai s% Pi gure 10 shows a front view of a
porf'9YyR 6gfs 3 Tide \mrcpi thecppparatds shewwin figarefGagia ly Gbent 0 9
w t hout t&@f@uragers Fi gure 11 shows a sectional view

I 1
per afue R Pastheetis s b potr b8 R B RES sl oy
a back vi souldsectorfsiferging one Flif the mModildsti rempearatiichowh ew

Of a f [ ngiﬁrflgurg BSWith 8n gf%y%hmrs% fr&r@@ttthé/\;v&Wné’facé he
i on E osite to the

o DS 8RR Shestier 5 Refigh oLthe WprsiaB fros phoimiataLts Chows
a pdewp8chowsea frintviewbf  fegionof te wgrkmame sffiowintrefigueeLit d

section grggs\m,wﬁbﬁr@e,glrgéége 15 Fl gure 17 shows a top
ures of 15 and

Y- Flotie 4h A BonEe e of S2PBT SLik HoTHEACS B (B0
t he noul dioSadthpathesingessr in  figure 16 along line A-A

FI GG Ee 14%»450& «Jéc&hswéa@ AR n.r%ysqtf.qg%sﬁl bl e 1ink

e nt sh a ure ow a further

es,
JaYE A2 Bhayys aneEspastive E%?éﬁ'éw obfiNge ED DESCRI PTI ON OF
THE.QWEmmmaewmmmgm of the present invention

mq{.b@,gq,‘@hc;mtat% %(qufgq-ququ mesh in 30 which the

el enment e form of unjoined closed
I ocfdg‘"e Illa\ﬁé%ra f’°”i Yirw efithpvasiing fach & "W“fdaﬂ?@mﬁﬁw’sﬁ%ﬁ"ns
i ncl udi ngthk eworking e ishayvnain Sgungyl 7o ager t ur e

th qfl?&lja 18 Qgcnvs Fs?e&ﬁe Libw gfsth $Oki fa?@gfi tr%gmﬁ]ﬂ d§ei‘ctl?cjne

aperfures etc. erring fo 1 I gur
cont i nuou§'1°3‘?’”|éﬂ 996c®hg nesh is described. 35 Preforned
ri nijgurd 17 ehelvsaxrtep dew efigerdoildseatidn shewn @Ifig@rsd Git16@and vé;t h

pal ﬁ&ur@ﬂaghﬁfl% o sséecu@ﬁJl 9@\9?‘? L%R trfgh@t%uﬁ&%t ch@ d?/vn%

heit centr tures ove SUC palrrs WO
2005/ 1156@9&‘“@@@'9@20@‘ﬁﬁ000104

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 continpously 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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5 may be provided in a row at spaced intervals in the
plane of rings 1 to 4 to forma Ilength of mesh as
reqU|red A ring 5 may then be noulded so that it
ough the central apertures of rings 1 to

ﬁém'&q{ 0 6 illustrates how further rﬁﬁ@?”ﬁﬂvm“‘
S|nultaneously be fornmed along row. 5 Referring now to
figures 2 and 3 the production of a subsequent row of
mesh is described. Ring 3 7n figure 1 assumes the

poshéy tipréddet in@rod at fpaf;écghtéﬁalamaﬁhdpléﬂertg nrilgs 10 4kd @R E 1
as %&{E‘ﬁ?if%‘éh Q?l%g& ile A?F% th%n moul%edlr 9 th% |t]§IF% S I :

ure assu on 0
OHgitfae SeriAlpPertuseseof F'Fﬁsﬁdel deaghowp. Ring Silisinaies hqvxons
ShCﬂMthei' Aings iniy lsPhuBaneBudhedd foinag alng owoul ded through the
central apertures of rings 1 to 4. Inthis way it
will be seen that by sequentially introducing a new
r oviReigrring neydo igusesR BdBrick prodictitinrefja aubsequeni mg obmedhriough

neWﬂe”sérfES@ Flm@@ﬁii ﬂ%ur@n CésQJrr%s 'iHerlﬂ&tu% @ﬂﬁb lfj'mtﬂP@'E 2%n5rﬁ|$ﬂ11

o P B BEsuPHS S PR Ao n R 2 e R asmymes
ei tthepositiosofding &dn fiaure 2. dNevbrings Hancheard edrbdueed toitok h of

e SsitibRR B iR ﬂgd?@w AQed i'lrggu‘ilr |§§1oﬂld@cﬂqro§gf§‘the c ntra|
Cross-sect.i.ona | d

f orar%eﬁ'ﬁesaofé'aﬁlﬂ tﬁdo ?&th'ﬁﬁ@h ity bP sf)eé" tb?églﬁ F‘?%“é'a'a“yn t he
corinteoducing a nevwerow of ingg @ S andshauding andwi ring 5ehrBugh Hed
fmo Hrds ¢ enﬁs mlp{\?gg@ dhdls B8C4 ﬁ\Qé?\Sma?/ Jc%r’a\nghs 4 and

n | d sectlons at nould
c’g@“?ﬁw?ﬁd It yl-pe arereqiaied thaldpis P?ftﬁﬁsma@%nw ingither

f r aiineétion gpeobtalrBthatiedirat @iithddmeddb and 14b. Annul ar

cavity 12 is dinensioned to retain ring 2 and annular

cavity 11 is dinmensioned to retain ring

rel %ﬁf%/(}’@ YD BIETTA ¥P IS FRPS-speiigna §F%He"b9f 3 ‘P?é'cl"é’tildé?rs

B, f@méngch dontinueus mesthindibtieatgseribeqie ttel corteyt of the birgngesnt2 t o

4. s%@w:ﬁnfﬁbﬁ}g %r leréngJId SSELE 'of rﬁbﬂlc?éecf?JnQ%Sf osa%tmggd fingex. _

def j nsns hal f central 1per ur e
f or'fedlorld SE%&\?P% %afflsw PRIt 579 asRs P gRd 1%%@19@!9&6%%
t hed andul gart tkbre fingec I Datéatea Sa, 3 bivsval 1i4h. fAngwarealdty 1@ f or m

?h rdwﬂ&wsénécﬂo ?éléﬁh W%Z’Lg"d aﬁ(ﬂ&f&%ﬁtﬁ% 1% en%noﬁ{bgo réf}gn P;gq?/ 113

be noved
| i f-'ihéde ?}mﬁ?fmonampacms irdigater Rydbe PW%BBC D 2w m)ved
apadndicated réspeeively mJighresPtd 4gded in cavity 15. To formthe
next row the ring in cavity 11 is noved to cavity 12,
anewring is placed in cavity 11, the nould is
cl ds&gerS o RiFiTH AT Psgireetion defings balfinéthe cemitgl ansrture of med
I N rigBitd e fbmedlih camty 15. PRstap plag ¢ dtreflicédiato tHd ridll when

S h%ﬁe@aé&mﬁ&/n Q\rhgerfe S?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 of a
mould which may be repeated along the mould to form a continuous row of mesh.
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35 nould which may be repeated along the nould to form
a continuous row of nmesh. WD 2005/ 115659

PCT/ Nz2004/ 000101 6 Referring now to figures 6a to 18
aWoazﬂPZ\ﬁ% tus for continuous nmesh production is
described.’ Figures 6a to 6¢c show the maj or WEORFANEMHPL
of the apparatus including nould sections 30, 31 and
32. Mould sections 30 and 31 can separate from nould
section 32 as seen in figur®s 6b and 6¢c. A plurality

of Refenrgmaw tof@reeBa o WBnCdbpérEtu!; fbdb&ﬂﬁtﬁ)ds %Es@&@dtﬂﬁﬁﬁ%

Wi a ar.e ically wth
Fe SRl Fs ek e et G R0 RS b

r eg}s@em f"@“'ﬁﬁ%ﬂ“@ﬂ%‘i@cﬂ @19 323 Mopld segtipeaBOrand 138 eah $eparate

eI &BRMicidisectidr 30 e ers athigares $haxMsd, pflurgIH\%& fifders, Ah&b33

ar 34
oo R BB R hov? it B Rer%n 0 B el gy ava
as Wt rqséﬁ?cf theretos Moylddeetion 30 il mavaldé witthiesiettb inmald38ctios
D3¢ &b all&@ nRWaYd fnk @B kid lSénreiagsed ngﬁwn iMEGURPAK. LPm 33

figures 1 ortlon aces o0

ot et et be BoBithly 8ite 3a Siborimvertih e P
f amr&fwﬁmns@ﬁd ag rolleri3& isl gufded rstbt Bdartdreectioni3q i maved
r egihy i tRtidro32m @ desired width of mesh. A plurality
of fingers, of which 15 only 37a to 37d are indicated,
are secured to bar 34. Bar 34 is connected to arm 35
an®efegring oew tarfiguies iy 1 4 pamiiparof thd arking f&€sl ofasoulddektitins 35
NMD¥Eand 84 4ré Mnsehese @og&ﬁg%c%s ﬁﬁ erfd' tQEﬁ% é?%ﬁ'lg 37d

in t@elr ral se gur es

fi AGUPS regyipdie, °§€a dPWeF M’é’i”‘r °f|"1%r%a'ur|@w§ Piflneﬁrs ozeyhlch

Pr efilp 8Teetd 37d arg sndated su@gdcuied td mar B4 eBapp &roahrsstel iy fhgh
supphyg lta}slpﬁévd I&l@f‘?f r@fers ) locjzd al F‘o!ll_é{%'n%@% ed trgékffésa to

43e, Ref errln
fi higureS shous § e'é?aa I°g’7§ PRI 'ap?%wrﬂmsv%t'smsgreﬁ drepd &
ansbdvaiingeraBi 4 fo83d B3haimowetéd pasition.ear face 38. These

cavities 39 and 40 are posftioned so that when the

flgg 37a to 37d are in the raised position shown
n 19 E'P%”@Srarer?g’gp'%t?pth? BRP3FASHTTeYRRSHRPIIgbesyBRsee of3a t o
43@hmyrekmdated at 433 tovi3eh i Refeprrigitd Bjure3nREd &4 the fvih bf tBs 39

angn gt 33/fa to 19%(% Flh%@%’?%hﬁmﬁunﬁnﬁar c%v.ﬁ‘é%dag 184 40 in

|nclude bi asi ng el enen retal ned
t hE&aeage afwefer fiﬂ’fﬂ"%saﬁﬂ 348 arpcpogitiened go th?h\@‘eér%f fipgers f

fi Ao 33d areiirsthe exsga gesitionishéwrlia figusdlo ruﬁ%%uﬂdh&d fdm Supgiy4 1
is tLﬁ)Q?héaqg gf’;ie J\% t%ﬁééa%td v&%ﬂggrggl aﬁ@! %Ga eg]39 ah 4 u' d.

erring ure e WOr g f aces
of agiaeAntf "gefét Fovties3pa {tP incjudejbipsing glements #9 W@gh urse t o
45endsoetainedttaemndaty figm pavities BB 400 MES eiud & Angef RSs 44a

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 described later. Ejector pins 48a to 48e include undercut
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713k el S U G0 16 T S g o o

to 44e for acconmodating rings overlapping those in
cavities 45a to 45e. Ejector pins 48a to 48e nove in
and out in a direction normal to the page to assist in
35 €j rings as will be described later. Ejector
QIOJOE@“(’?% 48e include undercut WD 2005/ 11HgAF2004000104
PCT/ NZ2004/ 000104 7 sections 47a to 47e which
accommodate rings within cavities 45a to 45e when
retracted. Referring nowto’figure 11 a view along the
| i MCtBﬂ&Tﬁtoﬁh@mcI{&e@nﬁlb@w&‘mgiﬂﬁhm ¢dvitie4 T2 4REWIRABEN
gy circular cavities 46a to 46e are provided
norna to the working face of nould section 31.
Sem circul ar protrusions 55a to 55e which deflne hal f

t heRetdrirgHodto ﬁ@j’éﬂ 1oa‘ wéw 5lbﬁggh@mte@@| lsfsﬁ&l["ﬂ (}@PM ! SRR ON
n annul ar

pr 8YoFking faeesof BRLId sectigm@l. SemiciRafae protruripns 654 fogpde @bic5 t 0
18 defi HaTitre dieuldrase oPd nrﬁ'&%ﬂéﬂd ?r@(ﬁ o séctio BOWtha cﬁ/
orm

ralulglsk de%}fcwcu ﬁf s 51 a to 51

the ot IYEPTC BY' af gy H’?ﬂ I% petingd, 0y qavities 492408 8F m t he
nmo wrdegions $fgdo 588 ngers 37a to 37d Iocate Wi t hin
cavities 50a to 50d with fingers 37a to 37d defining
haIF{ of th cor 3( or med in the 15 annul ar

cavity wy t?? @H‘é?a tﬁﬁl"’g Baa5g of BRHAEECH) BBt ons
55 @luralityss @gmicitonjaeretesses 518 3a5 tddorbidok ¢ise talf ofghy nli8)

' nJcSﬁﬁes'mJl&e&mW Rbuidel rihgy CFW%@I@B% {03#1:1 fatE Mthih Eﬁleé 1a

d_t.hr apert res - duri ng
I n 58?5& @H%tglflﬁ@fﬁ a4y dﬁﬂ'?"%ﬂ'*l%“ tf‘%“ﬂﬁ@r’ﬁ%@ﬁ%ﬁ‘* "&thel n
an@nhwglar Oawmdihaambr hatf heingratnesdi by lprdtrasionatsah to 858). Injectors

Opepnatd 43 (e f%lﬂ'@ 1 é‘)ﬁ@@% Aoldeh M\Al%rlal IPQ\Q’?Q%T%E?‘ 8JV%UP.§ gy th

reference to %ure

sedt'f G198 GPYvEFS $42 rsédgérﬁ’ﬂr"éﬂ“@tﬂ‘gf Inowre ABbrdEMmend it on 32
andanatériakis therrgepiastica ireariothet érebddined e thepetdribl i®Me@hown i n
figures 6¢c and 9. Rings contained in supply tubes 43a

to 43e are urgﬂd towards fingers 37a to 37d and are
r etRERERN ofiie FhParafus Wil dow be descrbrdl with referenca dpligures\pe to
f i NgeimitiallBasulBskciichs BOem Innare sepaied fram nduldnsattiod 32 and

S e Qﬂé fﬁ?érs 3R lﬁﬂ'g ré’is"ed%%@tlm%g\gn h ‘ﬂ&@ésde% aﬂg 5 ! Qmﬁ? gonka?n%d 32,

ers assune posit
f i dm%’p'g t“bS? 33;1 fﬂ 3e3"e Highe ?WA@S F'Wefsé’c?ééos%@ ang 9rea¢famem
ur géthinecessas §9 ahdU0Df FeapEsiselingdrd aBArB44dRen MEVRE Qo S
oV i I [ Lol it hi esses 45a
£ o RARREARD S0 ol 1SR RAT AN Holidh 3 LEHTREC o
agAN9RES assHIE dhepasitigng shoyy instisupe it Biasinoelpeents 39 in reessssd
ar Soaad a0runge feitlgaihtb icBsges 885 @%e. Shasd thgd BknaS ARys
fi g:h‘éa%y %@gmoned 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 51 a 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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Moul d section 30 is also urged back into nould section
31 as the nould is closed. When the nould is cl osed
recesses 51 a to 51 d and 46a to 46d define a disc
QQP%Q;?%VIty Fingers 37a to 37d in conjunction with
proj ections 55a to 55e 35 define a circul arPC@AZREHO104
that a series of annular cavities are defined. WO
2005/ 115659 PCT/ Nz2004/ 00010; 8 In one enbodi nent
plastics is then injected by injectors 53a to 53d into

cavh driessnbobihent dla@hdislﬁthéﬁmfé&&d by |hj€&5rs 3BLtol 530 efcabvifles

Caw and 46 tlvely
ca&ﬂ% ?oggdg%th%“i g g% gmeSn Cﬁ‘ﬁo o 59? 9 Egldta“%f‘éactﬂ cI’mul d
caviterpativly, cavitigs 51ty (¢f@y°tb@! ped nﬁbﬂ fpulfl eakityvor bachol t en
matriag)i nedy. bewbrblhwdnlﬁﬁewnﬁ) Moigh rhaﬁertah AWouRt JERYERS1 YRY, from

Si mﬂg'te aneg froin mou'c(seft&? ”ggé Si® %W%'G%Wﬁ P@#”F@'“’b‘f‘%{?%‘éﬁ'm th
r eSpaeldisegtign %m@hm@aeé wltt‘grpqum ewugwagtion B, omvavakay

s eermeﬁbuﬁﬂseSﬂd)ﬁfBP @ufﬁé’édtlytoteﬂat%lﬂ@s %n"nbz? @snd @%J@t‘é bk t he
no ease ectlrLon

Seg%I?ag%cgfr ng '°%1?0 @'ﬂ@% %EV@&% ndPt ﬁrértheﬁ\wed as

i ndirat gy, as indicgtedén fRore 6g) along with fihgefs 3gas 37d3 28 noald37d.
As sB&nUhdjeo]éﬁd %¢6Fe' rﬁm/%d %y@ﬁ% rﬁ?@ulcﬁie%tlm\é‘?gleﬁy?%aéh(eg ?

ss\ﬁ ?ogégh | er 3% tronin

36 “HASP & 5% ‘ﬁﬁ%&%‘é?s b8 4 19 7. s%ar 3e§ver@@">ev@mq}a¢| y

ri pesitionshevren figuoed @ciapd9shown in figures 6¢ and 9. At

this poi nt ejector pins 48a to 48e nove in a direction

out age tg eject 15 rings retained within
tc?amgf

calf {g'lsé’g'“ﬁ%% 48a o8R0 in atdl'i%C“?'i oy §f theypggededieds
44 gingsoetaihdewithirecavitiesd Sacal45es Hoveyer, ameenrigeoate@s@sesms Qp of

eJ Qgd Qr@ rEUhiASY a%%?ey afe Ié%?edaoﬂ‘{iogprﬁ g{q B puf|§ Jaé?% qu SYe- ! behin

ers 7a’to parti ovver
ST ER MU IOHRNY L e
r etsedtian 8hie novertfewards mewds=stian 3b4a retdinthd 4ifgs ifrfeeedsd 442l NS

48@0 JA@ £RetoPlifs Jﬁg@?geeat}é @&d %ﬁa&%danhm% ngg Laideqti ! ned

recesses 44 recesses 45a
to r%%%ses ftfir 44 ben fran g“%fecea?ﬂ? 458 o 4% ¢ Mgl sesiong 1orend
no @1 thes elose with ricicsrdtion 32 angipe bedadRus iS rea@pdythé Aéxt t he
nexjoutd d cycle. Although the link elenents are
shown to be formed inrows it will be appreciated 25
t hat ot her noul ding arrangenents may be enpl oyed. For
ex Alttplugh the jirskcatembentsi ank shorh @ BRITormedByroeit @ifos %bpré\élét&i

r e%?&ﬁer%uﬁ]ms aﬁg@gmgﬁts B‘Lnt, bg\érﬁlc@%hsﬁor%%rﬁﬁ rtﬁ I%télﬂléet s

t hat he ara to ena
of elﬁﬁ‘gﬁs gy E%°ffsa1 Wf%‘deSPP‘Et to gelanother- Al ae hetaperecinlad t he
methabitle apparanusaridyi beradamad tb @ndbigive BBt micbh 1BTB Yoineda}s .

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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30 Fol |l owi ng production the nmesh may undergo further
treat ment processes. In the process of "flash
fI am ng" the nmesh nay be exposed to a high-tenperature

_ “ﬁ) sOurce for a short period of tinme so that an
mPor

YPf°%ace i nperfections are nelted ano"CJéttZﬁ""M\{‘Hw*
el ement has a substantially snooth surface. Further, a

35 coating may be applied to the nesh by
el ectroplating, spray paintfng or sone WD 2005/ 115659
PC’B&H‘&ZB&QM SHO€EE9 ACodlngY HB bt Bilel ROprBVidRCPTSical SRAdHidAd?

parath ?nc?nlgpapgga%gcg provi de physical properties or a

ppearance. Mesh formed by the method of

‘invention may be further processed to form5 products.

A nrssh fmayd &anmemwanmnﬁda neayql)smnh@cbr&@sg‘eu %ﬁﬁ i on,

| ErCREEPA e pafhd PRt G A Teniee S el p iambh by
t ogieanfngrthmeshtdwm sy, iandjthet heating iheetthatite link aleinags fuse

el QWaﬁ&H@i d&»olfdg’ft%@ twae{hamhwr@ é’lé?nen@'?é‘mém%ﬁ %natfv@ rom ng
ternatively, the nesh may be

(ﬁ@%lfqr'ﬂ'ngad'g'glsF‘é%“r%onf| guration and a settable

conp05|t|on such as a resin, is then applied and

corfilegutialyi R mb§h mme%ah@.ﬁgd iH2tdkdirel B&qf@&iambénsfenen ‘e

material sets to forma rigid structure.

ey eBEP'E opRSions sugh 952 feél”y's gren ReRiigd pd contigyeationisn exi st
i n reaiftbivedlinfiShepdedtaise matdridizet tesfedm a gaid struatsrepl ast i cs,
netal s, glass, absorbent or non absorbent foans,
flexi bI e polyners etc. A nmesh may contain a m xture of
| i rHOKRPMENE MY 8 formgq efeacaggty af "F?t"éla@ﬁ'i?atﬁ%ﬂ%‘fsf g adluid
Furghber gnditiea setpsuch ab plaktias aedtals, ights, @Ssotidfent darinkn adsememntt s

myogﬁs T@Mle% ﬁ\éfget& h/? mg§1srn é)[ c%n%rn%%lﬁu% F fﬂkﬁ\g Efng'['ts

par ticu pear anc
p atf?réTeﬁ Sf difERrent E’af,ef@ﬁt Bythes s Qp'l'anﬂPar@Fté'i'F@Fﬁ & lipjg elements
d | fri @ tenvariedVetbé maststo areeieq pati¢ra nspaaticelat vidualdppearance.

Wg{aa}?lel‘ﬁ%ﬁ'erﬁl gﬁ@?&t ma cr%he%%sﬁnﬁehﬁhe"f‘e ! o?En)ferQIt

shapes one exanpl es
of Q?l%@éﬂd/Pﬁf?ﬂsﬂﬁr?m""é‘I%ﬁtss are shown in figures 19A
to 19H Oher novelty shapes such as hearts etc may

2! S hay BB ol Dl AR ELERRLT i ReDBE,

patter ns or | | r° sur
20 BEHwS AR BXaTRIesohFieRed foop finlielemestseag shown infiguies A PA 9f a |
Ci r1ou. athed holtoshapdsasucings feaps et &lai biyo bd usapeFiirthee Snko 7

{0 R agl BSHEhRAHE o LIRS ot grher ki ng

el enen med t aper ures o 70. It~
will be 30 appreciated that a W|de variety of link

el emguné 2G4rame ancied forrd Bf ing leiehtamte FERY ob&circular disc 66
having a piurality of apertures 67 to 70 brovided 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 inciuding: filtration; pollution control; signage, flags,
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enpl oyed as well as traditional nesh arrangenents

utilising 1:3; 1:4 or 1:6 link elenent |ayouts. Mesh

for med by the nethod or apparatus of invention nay
na wde 35 variety of applications

|nc 20‘?E‘wflltratlon pol l ution control; sicJAHgU/000104

fl ags, MD 2005/ 115659 PCT/ Nz2004/ 000104 10 di spl ays

etc.; conveyors ; baffles; arm)ur; cl ot hing ;

furniture, such as hannocké deck chairs etc;

ScCrdisplags etc.Uédn@dyds ; Biffles; arbiout a6thiRg eftrrkterd Ndich Maniﬁ‘o%hs I'S

parotebf%ﬁzgétg f-Jeﬁé’tc Yt collecting mterials such 5

romt sUr ace ot a fluid, such as water. A
mesh forned of I|nk el enents for msd of absor bent

matltetfab aberorbuddnﬁdt HsHg péd.éﬂ@ly feﬁércfi@dat edileig ﬁ*&?e%@ Sikh,

de additio capaci
oroF gl Fom e sufiE 0Pl R, S6on et X Rear Bfreciat ik mspisas
par¢rmed Ohabé@hv@y@ter@ ysingwingdinksfatmeg of aremsenuemtmmmah

MaYndYerovidd @Bdl%@ll—bﬁh&ltf @FQM@%C@% aTHUERdL Ry %ﬁ ?to@vmec%n

wWrin

econagu ??E‘laﬁc?é %%&eygbiyggeg\tsaﬁq g‘?”ecft?fgmateq?ﬁ%?ﬁ%us
nawemtme@@memveﬁbxshwa@mnggsyaem arwirgyr ebd.. mat eri al s. Mesh
having a range of physical and optical properties may

rodu% J] E have ood structural

ot TR AG 1o USeE ATk L Rep B mpaan FERSrSiYhtsr et ho
nayconthueissuanaiattow ofpesh Usty iarvgristywetimatdriaink Mesteeing a t o
be rmge%wsf@g.cﬁ srsmmér aJoba/mes .N!g{ de%r&dhé‘edp e Fﬁgémﬁlgy\/l%% Ion

8q?en |IIustrate escrip

el $ifeagtagpd a %{mftwﬁffﬁ%e %Pﬁ%a’@?%oahwﬂt‘%d 2w e
beeﬂsomme%\d@vm@srdﬂthak blemeritd toibs prodticeti l@eoriomicamt i on of
t'he Applicant to restrict or in any way limt the

e of the 20 ag ended clains to such detail.
VRle S ress AR e 8@55 0890 THRIERIS Ry s d5RLPHaN 9f ther eadi | y
ap mpdlments theesef, sid WHile theiembbdimerts have bhar desearibed intdeeail,

i thQQﬁét% u‘ut@ntlbﬁ §f tm%qceaﬁt to ARRRES S 4 V\B fimit fhg]sgo%g o'f fhe

representativ par at us and
rretaﬁﬁ%de%ﬂﬁfmﬁ f9 ’ih‘g'f i’eé‘i"r \f@d@{‘é‘ﬁﬁ’l"%a@hé m%ﬁ'ﬂﬂ’af@é@ ¥l bed.
Ac cerdily anplesr, to thegaskiled ie she ana T hdreforsnthe infvémion BUe brodaérai | s

Wi f p he 25

Aptﬁg%gsﬁgﬁg%%éﬁéggg Sl H&i’"\%e'le@]g%%”gg“"ég‘%%%@@% 115659

pCTIgEes oMl b'efoai't)e gxamples showgjane defcr'fa&drréfq?mgtyf depgftireng

a meylbe oaap frors istidy:details without departure from the spirit or scope of the
Applicant's general inventive concept.
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a. providing a plurality of link elenents; and 5 b.
moul ding a plurality of link elenments through the |ink
elements so as to interconnect the link elements to

f i'nuous nesh of interconnected |ink
e%d%)%/ﬁ%Q% A method as claimed in cl ai m 1PSIAZRA0L
plurality of link elenents in a row are successively
provi ded and are interconnected together and to 10
previously provided |ink el¥nents by link el'ements
nolaies t her et hrough. 3. A nethod as clained in claim
2 wherein, apart fromat the edges of the nesh, the
noul ded link el enents |link on each side to a

pr evi ouéMethog obigimetia Mestikcospésinant and to a |ink

el ement ofa. %rWd@Mﬂr&ﬁPM'hQ@ékm&ts é‘ndTEt hod as Cl ai med
in any on di.n wherein the

moul ded | |%nk Jﬁ”r?e‘*ﬁ?"é’”ﬁ% "8‘0‘1‘?%9&“51 throug tBe | ’E‘rﬂe&FPGﬁO
transverse tas fQ interdonneiet the lirkretemeststthioym b nbreincoe ARek of

with. 5 A mb@%eagd Mk%ie%ﬂtsi n cI aim4 wherein the
supstantial ly nornal

ded,|

[0k e fimisoa s SRR SR 1 BT B o A fomerts 1 A
mat hod Ry a¢ BlicResdivein pramigedoand ace intetvennected exgether anti & s
wher ei nNprelBusly gadvicéd 1Ml é?éﬁf‘éﬂﬁssoyfﬁﬁl@elérﬂerﬁﬂﬁo&l&rd%e%tp{@u
cl qised ko%ﬂmﬁa\sl 'ngg "1? 2 E‘ og
cl ar med i any- SAEB" 1318 ﬁﬁhﬁr@ dPR?g TemaAt H ehprsroéthe the
link emMeshethiesnauided finkreipmen8 linktomesich side s méwdusigd i N
any Onerrﬁfnd&i iRk @Emlnttaﬁdéavmﬁélghgnt%hgnévf IP%V nts

have mul t Q}"g Fertur es recei vin enment s
modt ded” (58PS 2R FRITGH In any gneyef the WH‘B@C’Q@S&%WW&P in
cl ai m | medideddink elaménts s fqpined @lan toylertdtioh tradevebeBid 1Bk ar e

prow deg gngm@thg it ity of cavities within a
0 gIr?dco eld{‘/I;;‘{'leedln claim9 wherein the

f ir St p% UPHPF £5c'amef plaing f dhersindhe mewlded liplegleaenisars f ed
t hr oughforrhes! substarttialyaneimodl esholing elements tHeg intedéonA@dlvih. ng

cy®l es &uebhol E@Elaﬁrﬁﬁ tﬁ dnl BI% ofltﬂe%%cghuﬁga%hw glﬁﬁrem the link

i nter cor]nect ed to at |east .

el enent SEBIMEREHEPe Lyl a cjoped |Rophavifg P cqatral PRAMERd | n

cl & nedA iethat es glaime inl anp kineadf ¢repnécading €laif® WhéreR @ link

Wi thin gagkhd bk ghgscavity during noul ding. 12. A nethod
as clainped in any one of the precedi ng clains wherein
i Bk f BIRERE 8s dpimed Branpanastt clhimsshtp § whergip thegink alementhod
as cl ai md muhiplaapertunss fafredelviaig Ifileslerbdntom Uiddd tersiBighi N

i @k e)\ RHERBY as é‘élﬁ\eé A Eﬁﬁh Q/t\er&ln ASiret plurality of link elements
are provided in a first plurality of cavities within a mould.

10. A method as claimed in claim 9 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.



