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~T~E~VITIVITIEVELL VI IVE LT ~I 1~ *166166* 1 MESH AND
VETHODS AND APPARATUS FOR FORM NG AND USING-MESH

FI ELD OF THE | NVENTI ON 5 The present

i nvention rel ate

to methods and apparatus for forningTﬂgsrnvemwmmmmmmmmwm

noul ded interlinking link elenments

relates to nmesh fornmed by the nethod of the *166166*

invention, products incorponating the mesh and -

AT B A A B

|nterI|nk|ng link elenments, such as rings. 10

R Rl o0, of of L) 1o o et

has traditionally been formed by interconnecting
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rBAQKGROUNChen nechanically fastening, welding or
gluing the open rings closed.. It has been
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It has been time-consuming, 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 'm'anufacturing of 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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2 .It is an object of the present invention to
provi de an aut omat ed process and apparatus for the
conti nuous production of nesh. It is a further object
of the present invention to provide nmesh having strong
5 structural integrity and an attractive appearance.
It is a further obj ect of the present invention to
IS economc to roduce for a
L8 o 4Bie R e B P praviresPraRiied pp e angs
tdn)ealramse‘nrt the sottmupusoprbdiectionvemhesesh products and
met heds of using nmesh. Each of the above objects is
to be read disjunctively with the object of at |east
ri® @ifgrtheg obieet gb thsl fresent inkerdion sepralide mesic Baviddstrong
sty invention there is
ﬁﬁg‘\g/t?%é@%amgdﬁaﬁ ; %‘%:%Hp%gramgnesh conprising: a. -
providing a plurality of I|nk el ements; and b.
oI b elirh@r BbjktbF ﬁ]'e'ﬂré/seﬁf‘ inbdrén & sroRGe E njfellgﬁ G‘Eagg etcgr?o ik
ele ]%ﬂ SO as to i nterconnect the ink el enents
B rérﬁraﬂ?tqfﬁ%'%t'%sh of interconnected Iink
elenents Accordlng to a further aspect of the

jjAvention t rovided a nethod conprising: 25
B BB et o e PP e vl mash kodbris oA Pasthagsa
dfiusitgpésmal ity of first positions in a nould; b.
positioning a second plurality of link el enents in a

second plurality of second positions in the nould; c.
Resth ditiryalove ebjedts ¢ torbel reed disitindtivelly with ettt bnataea‘shl rd

@J‘)Haﬁ[tgltﬁé/pmm;}ﬂh Fqgé | QGel N the mould to interlink -

first p urality &nd the second plurality of
link el ements; d. advancing a subset of the first

Aﬂcafcﬂ"g tb)f'rs@fasﬁécﬂgf t8é RUERIoR thdte fs%b\qged' J]mHPBd o?@?n‘?ﬂg a -
raI|t of second positions in
¢%ﬁl%mﬁﬁ WSt ourth plurality of I|nk elenents to

i ntaepravidingé plordlityeof Snikbsiemhent3marafl the first plurality
of bI 'nmﬁlc%lg gSlﬂrt'a?fy of link elements 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 plurallty of first
positions in a mouild;

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

c. 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. advaricing a subset of the first plurality of link elements to reéide' 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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3~ There is also previded -a nmesh forned by the nethod
of the invention. According to another aspect of the
invention there is provided an apparatus for form ng
a mesh including a nould fornmed as a plurality of
sections, at |east sonme 5 of which close together to
define cavities to nould Iink elenments and separate to
rel ease nmoul ded |ink elenments, the nould including: a.
a plurality of first cavities to retain a plurality of
| Tingre 18 (2Rt ddest 2 Dsitioaned bit e mgthed oiie iBveniopl ural ity
of second cavities dinensioned and arranged when the

0 -noul d se%éions %re closed to formcavities to form

S 3TPEHET e dWERIPTIAS RS vEviFRd AN grRaLatus for
fFrmirgghmeesin kwcmb‘rgganﬁ@ld faﬂ'faé@ﬁthéi\lbmmiﬂ df bECtioinﬁ,Sdt least some
cavities. Accprding.to a. further aspect of the

SFik Bt (SEPET g oA S PRl IR Seele st Seerrie
elegsemaulddudngistermentse tHei imdailchipcluding: el enment s are f or ned
as coqt | 4 o] - [ 0 .
Accor i o T eI E RS S3 RS e W R R el B e
provi dedtereats; @p@ar at us - conprising: 20 a plurality of
| ink gl BRAIE sk Califbd SimbRliGdd 408 %?rab\,?edc WhdR e t WO-
di mensi onal rresh of the |ink elenents. BRI EF _
DESCRI PTP¢i sertionsprersigeps feism saviis tp iFeYink siemants in few
be descddchad caiticsayat phsseXRgh tnkvdiéMente fREREWRNINANd St
acconpanyl.ng drawings in which: Figure 1 is a
persped?&@@‘vieMIiIIustrating the relative positions
of rings in a nethod of producing a row of nesh; 30

ELBH5 e 800 VL2 09,108t o
linsiefeenentsFvbgreis igerligking Eikddemeris\areffonried asicaginushewn i n

J,Jj(g,ggoqogés g:}jagy,gg,gin?, pﬁdggsé are §ecti onal vi ews of
sections of a sinple nould to illustrate the

operations in a nethod of manufacturing nesh; 35

Adcerdirg t6anbiBefaspediarf tHe@iVedfiortfie @D proaides af uppahiue f or
cont.i.nuously manufacturing nesh shown in a closed

ﬁﬁggp?P%n; 4 Figure 6b is a side view of the apparatus
showm pluralfty glling efesndnts withoat jbina lidtgriiged o &trm a two-

dimensional mesh of the fink 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
Vmethod 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 mouid 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
showi ng a portion of the working faces of the two
moul d sections formng one half of the nould of the
apparatus shown in figure 6 with an array of fingers
in front of the working facg; Figure 8 shows a front
view of a portion of the working face shown in figure
7Figurs Qluis @ Wssviemef the Bppanatuy slewndh figurpGatin apasibiit dpen at
wor ki ng chagd %Bgmn in figure is 7 10 and 8 with the
fingers raise ure 10 shows a front view of a
p'aﬂ'f'feoﬁF B St%é"%@ﬂéhmgomes showrin figuré Bgim @ &illy opéro 9
mnthoutcbm%u&magers Figure 11 shows a sectional view
|ine B-Bin figure 10; Figure 12 shows a
a'léwé' B P\PETRRERE Vieu(shewing F pawiRarof theswarkiga fases 8f i by
a back wicew séfctldhsfftbrﬁw ane HalfGefhe MshiSHaMs a@pa?étﬂ?sﬁ’dmﬁﬁw

of a flqgg g gure shows a front view of
wor ki ng FEE SR AR aﬁ%\U‘Pfcf ngere in it Ghihe yortdng faceit he
\iiguee Bgshbas @ fmht)méw biha tmrgcorr @f&hawbmmwace@rﬁ%% Adurshows

f th | d
FIAFe SARBhL Kol Y A < bl ie eaT e rosRa S Edp
vi ew of anch@ wit tHedingers raised; shown i n fi gur es of 15 and

h h h
kfgure frb QH(‘SV?S 4 fork v%‘opof Wﬁrt%?lsoff FEGHd R0 el agr:‘ gﬁévwrlg 1nﬁ'|§ld%_s F¢

he nould section sh Fgure
Fl gur est°I989ﬂth°eltﬁe§mﬂKﬁa variety of possible |ink

el W _ further
R o PP Soctialview ) 'd;ngHég gﬁﬂﬁz’ﬂ%\/\@sml PTI ON OF

iqure AR/RROWSA\PLFPeEHISRACK¥IS &R inger: pr esent i nventi on
Figcxlrew.eshoavsrmtbmmeoﬁoffaqrnabrng mesh in 30 which the

}: u,e ﬂ%o S\?e‘?'dey?‘ﬁgTF the form of unjoined ¢l osed

"M el ements may take many forns
FBGFQJ‘!:E stpwisar fnsit ewiohtheavaskingiage apiee oLk section opposite to

ther et hﬁ@%gmlng‘?’%& h%\%lnrlr{ ﬂ#l?ésf‘; e having ml tiple

apertures etc frerr ure ‘1 a nmethod for

HigHte Hihews\p WG@EW@W&WE wsrkuheésmel di gtk mo@J section

Pr ef or kB in¥gsrel1g 0 4 are arranged in a first
lgrlentatlon with pairs 1, 2 and 3, 4 arranged so that
8YE; Jrbows aitepyipw obie mauldgestion shewndy Bauras of BandHer

Rigurie 13ashbws & 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 formihg mesh in

which the link elements may be in the form of unjoined closed loops. However,
the fink 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

: arxfan_ged so that portions of their central apertures overlap. Further such pairs
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may be provided in a row at spaced intervals in the

~plane of rings 1 to 4 to forma length of nesh as

required. Aring 5 may then be noul ded so that it
passes through the central apertures of rings 1 to 4

- as shown. Ring 6 illustrates how further rings may

si mul taneously be fornmed along row. 5 Referring nowto
figures 2 and 3 the producti on of a subsequent row of
mesh is described. Ring_B in figure 1-assunes the
B3 B8 BRVided iniaTgw.t pprcefl itpneals indhel Planagf ingsirio Hityfore al
%@ﬂtﬂ&ﬁnédﬁ%sﬂ@émﬁe’doﬁ g 5 rh&\Gtheén bé‘n‘fo'ug.l%%o aﬂat BGeg 1N

f u SS the position of rin gure 2.
NBAgh Wag%ffaiﬁaeriur%% o ings § Rbieeshavg. t*%eg idluﬁ@@qaq hawhs
Sitmthen rings thigsin@ltzheolsiy) Béoih8d alengd fowoul ded t hrough t he
central apertures of rings 1 to 4. Inthis way it '
will be seen that by sequentially introducing a new
Refertig mavnigsiglirearitand Jahel pmiud:tﬁ)hlw a aumquérit & Bf rhsgrﬂy gh
- ) t hat S
REUrBLROR G T ete § Xl PO po i 1St 2 an g
iguEC] assednesiiae pasitios opang 2inrfigoesy2. blélng)ﬁtnefgied1 laBsumes

el ion Sl 7 RTRLAS PRI iSO

Referring now to fi

- E?%%%‘S SBewn Brilgrresi. ofs new &g 6f5 raolddey] ibroughithd: deptral

Bdrirdy O AingHNEd NHURUSIs 0B I t he
P%;ﬁse)(t o?gfhe rransengﬁtvmiésoév%ﬁﬂ?ﬁ ?Séﬁ%gm@g The

FNIMEE Y Yiings (| Pad 3 apd MeHkling a ngw %ﬂgd5 thipugh dew
fingsgleand2Dariiold Mg zjamthbp@meeh and b&QoﬁtﬁfubLéﬁ%- OmDul d
ons an art
AR 8ca R hyrbe PorPESr e ik Sat B oavbR s sdRG Lainer
deegtionto bRtairsthe desirinedthméchetio retain ring 2 and

annul ar cavity 11 is dinmensioned to retain ring 1.

The rel ati ve conponent spacings indicated by the
Refeiag sowto igumrt Bt a crasprdpaianaididecdgyectd basiomould for

fbinghg & Sorintibusimestpwifibb 'dQQﬁBeé-l% tﬂé c&ﬁ&t OF th& 4 ak ement

I 0SS- ectlo -defines half of the centra aper ure of
ﬁ?‘PY’f@' iquEe %e HOTREE cPreigtnof ff"}/“'fi5e°t'PP%§.tﬁ0@3’Idrﬂ&3ﬁn§énger
1|3ntMcmﬂﬁJsHEtIoner and hEpdi‘lDéﬂnibéJld/Vé@éb gtférﬁeﬁﬂls aﬁﬁ/b n$c|h md clidhs

a n cavjty . u .
e ol rghDigd Ty & oA ba s it AT ar @MV £ o
dgp@quhé tawetairdring 2 aneannbiGr bavity e d isigimansioneantd ret3f ringy! d
j rin nmoul ded
T AR o By N S ARy he B S PRP AR v Ly
ingicateg "RERpEEVelOndavies ¥ 142, a new ring is placed in

caV|ty 11, the rmould is closed as shown in figure 5
newring is fornmed in cavity 15. It will be

A?{’Eg?re@ ol SR g FrosgeReetion defiaesshalf of dhe ceptralspedue Hf

ringp 8 kalbendorrady :ﬁ&:}éwﬁ&ﬂr eréems&ﬁ?ayadéxﬂﬁoddaed mRsne nidud @haA @
clogergjI as s%%\lljvﬁ lnr gure tg?orm aring 5 in cavity 15. Mould sections 9 and

10 may then be moved to the left to open the mould, fi inger 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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6 Referring nowto figures 6a to 18 an apparatus for
conti nuous nmesh production is described. Figures 6a
to 6¢c show the nmaj or conponents of the apparatus

i ncluding mould sections 30, 31 and 32: Muld sections
30 and 31 can separate from nould section 32 as seen
in figures 6b and 6c. A plurality. of fingers, one of 5
which is indicated at 37a nowe with nould section 30

h t th t

0 B BN S D 2B B

sdesdribad. Bigutes 6altd GN\sl'Imuﬂhd @ﬁjdﬂcﬁffﬁp@ﬂ!éﬁ@@fttﬁe %%pnéﬁicg? ed
. I S .

r %Eﬂﬁﬁ%ﬁafd MM% éﬁd] P gu#éS %H'& sgﬁtffé’éc?géﬁf’ By Fanaeraqate
r gprgégo%gectlp@ﬁé RS sednagn figurge Bls aBd 6c.as pmélityadsf raéerts Sone of
oS ERenbe 8 A0 BRG0P leh i B mo i RiEhpar
pBit [esRegtharpie. Mstiei segticnadfeis muivalie witd respetiito mouid¥@chd
331 ar ailoﬁhﬁkyulued-lﬁhﬁéérﬁéﬁfsl?b BE rd|AL8T %Xo ﬁ(fnefBgret déeb tﬁprgb%
left a 0 the ht as requireq orn1a y
mF&?’Pf‘e&? %Qﬂf 4A(SB<P"m fiope tand sqhvgequ@ntlﬂfwhmm. reised 5nd
onwyrs3fafigers33th £/r6lidr3giis ghigsl in 310836 8h¢ E&Soh 90 f%o m?éé

4 | onpected to arm 35 and rai ses an Wer's
Bé?wa %rom%efg §SS7d as roller 35 noves in track 36.

F| gure 9 shovvs fingers 37a to 37d in tPel rrai geg O
7 ow fi ngers

HOSRHhS Hol fithes 1 B 1o i o SRG resoa o gctiane

- SAFpHiI3d care éhque Téppewam fatesonghextanatb yhd (e esd oAEE

Giht VoGS Y GRNES Wl Brifed Pfawagtly B figers S whigh

orn1o
g’ ér? g\?\ﬁ 37 C#?fﬁg@*caseﬂa afpeiecpredite bir 3nrBdr 84 icennedted toim

aa @&nd Gaisds andWeré ﬁﬁﬁsr@&a t-EI"ﬁ%%s‘?@ﬂé'r Y3 aQ%SQ%%'aéQ ar e

ned e t he ers ! are in
? %zjl’etr a.oﬁ%%s 6‘8&552% o & mher"wafsﬁg aPEtian whilstfigusempinadl
shaynfinaepps3a BS7d ibksir h3@rddpoddienmay be |ocated within
partial annular cavities 39 and 40 of - adj acent
fingers. Cavities 39 and 40 include biasing el enents
Refoimied hings gre supplieg do meta@panewstthen@n SupphyeMbds| QdSPr]e of

Wi Ef&ﬁdléﬁeégﬁﬁ3%4g—#ﬁ é Q%LH%S ﬂg% 134%@% Eﬂrm SHEE t o
ff{?gf%q?e 7adp 3¢ s shawn t FmﬁerrﬁYathae patial ahnuBD cRedfesrag ang 40qm/

reer fatg 88 e$he%ea>adnéso3§ AR HPLKIBGdRAGS @Jt WIBHYS, fincers

ns 30 _a i.ncl ude caV|t|es ato e "5t
LRI AR B T A 5ioed pesHEm ShoWgd Bawe 8 Hogs supsliestiom bepie
thias 48aco 4A® dalyibs gacateagﬁthw;%"rdna?taigmﬂ%eaagg%sgsgl %hcgﬁdlg,fg Iu ;%S
B IrO88, IR M an el piagias slemestdewiioh ras
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 assust 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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35 ejecting rings as will be described later. Ej ector
pins 48a to 48e include undercut 7 sections 47a to
47e whi ch accommpdate rings within cavities 45a to 45e
when retracted. Referring nowto figure 11 a view
along the line B-B is shown (see figure 10). It 5 can
be seen that semicircular cavities 46a to 46e are

~provided normal to the working face of nould section

31. Semicircular protrusions 55a to 55e which define
PrAtipng fEa 101478 whigh aserremedatairingsngjthinceaives fpaim 49ewihen
fatiegn 30 so that when the nmould is closed half an
annular ring is defined by cavities 46a to 46e and
protrusions 55a to 55e. 10 Referring to figures 15 to

Réfetring noartl figgre f1acevienf alomythe li6€BLR BRhewn &REYifure AD).
ses 5la to 51d forn1the

B 5o TG TS 4605 e PRI BRp PRe
waring éaberdf mgsid dectiated 1s S8rmirtWardretrisina56a W Efléi\ﬁhic_:h

G0 e ) 0, M G o BB T

- thamoauldds clpsmhaiftamannhlar rﬁngde idefipetidyroadtidsy46arto #t6eisndons

&5@,_@@1355@?}0 s3dj ectors 53a to 53d (see figure 18)
inject nolten material into semcircular cavities 51 a

to 51d through apertures 52a to 52d during noul di ng.
Refer@R@ tERGaRLd @BHBtﬁehﬁorklﬂﬁt‘fc@o?lﬂob@ s(a&fdh@@h@ﬁﬁ g In

~anot her enhodjnment, the material is
@a’%P{WWU(Zh EECEp58 PAR AP i fom WS\B”!% ha'é%féhq prwlag t h
: caem@sr whicle form trﬁe gonldsd frivst Finadis 3700b BT dlokite WRKK Gavities

SR S ey bt 0 27§ SR Pl R e B Por R T

ahngjatr wities (ttm dther hdRi bedng formedaiyrpestrusions S5t 55e§ Lﬂbﬁ&toflssa :

5%9 t (35@ fi éﬂrﬁ qg) .E%)éﬁﬁcﬂén fnléagg%q g;t szfdnlcx?cu%r cav%e? S?a Fo

retaine In recesses

5d heah ansrkres 523 & $2deduring waldiewin ers %bqﬁ;mrm the

neftsilal RNRerd@pRsEE. 34 ardtSerBRdinicAV i dnal@RAlidmsget i on 32,
so that the fingers assune the positions shown in

figure 8. Biasing el enments 49in recesses 39 and 40

Opegion bithe iapgsatus tvl rfo&ﬂ:%&fé%&nkﬁ@&wﬁﬂef@@ce o RERsFangSsS
recesses- 45a

185 PP mblAdBeiofs SEA0Y 3P 8™ oA csitrimal nechon g ea
thedingerstarerimthelraisedtpositiorBshosm in figitres 6d argied. SRidFcdntirdad
m%@Spl?@t%@ﬁ@gﬁ; ?ﬂ.ﬁl %’b'ﬁgietﬂ t%\/ﬁaqg%ﬁ : 52?7% C;EB g'{'c? grq % %aine? o

figure 6a).
Wik F?Pe§‘@§t~°19cﬁﬁ‘d3@ oh sespeiverfingads. @arca%séen mdmmowm@

mBD lsdctichs @b aneds ae&rﬁ&fe@soﬁérdénkgxdélct%n%@dso‘&ﬁgt th 46d
define a disc s cavit Fi ngers 3 7

REFS TheUEP J9F RTINS SERMELR f19Ha Sb BiFornS egaants 40 recestes

38 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 mouid 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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cavities are defined. 8 1In one enbodi nent plastics is
then injected by i nj ectors- 53a to 53d into cavities

51 ato 51 d so that rings are forned in cavities 51 a
to 51 d and 46a to 46d. Alternatively,. cavities 51 a
to 51 d (or another part of the nould cavity for each

ring) may be commonly fed with nolten material. Mould

section 31 is then 5 noved away from noul d section 32

(Igoné a@awedmrénf blﬁé»tk@ lsﬁthén mRdtesibiljéase 33s ty 53d el davmes
sect | ect t nD

B 31 33 b et iRl Ay Ba
SAlfefnanv@mtdayxtnésas enalE1d (od amgthef parhefthe mouluie:amm,fbdeacb be
%’%lg&%é? ?’ﬁ gﬂmmg\r; ggecd W%heﬁ'\giet?n rggt%nalMRHou?d & %ﬁ&# PR tﬁ’% and
frouedewag froad mogld w¢tbnf3|2m§ses®ws7raf guse Bﬁbland%mwtambwsw, 0

: 35604 903107 Jo APt 1Bt URM @YY oL AESBRMA 51 BBGLS Ay

reaches a section ins

dmmsesuldsectinn Ysufficisatly Reanabia riegeformad inthe megld te et he

RERLLGG NS AWM deBridn BUT fBLIB Sedidfls 90 afl 3% lél‘esthé‘r‘i)fnm/ed

ector pins 48a to 48e nove i'n_a _direction_out- of
ﬁng@rﬁwabj asdndicates! ipifigge Goerlgngw fmqeﬁ% A HQAHi 68 "1?55

t@ctbng 30 HAWRM &Fe mbiAs éwmﬁ:m moma%eamsamﬂertee regbhes ar e

retai ned as_ they . are ca on t f ee

Sard’ asb MRS B akeres 14 o Ses T o8 eyo Sk el dR
tpesiBdrestivwe ik ligirep8c thdBl y | ower ed as rmul d sectl on 30
is noved towards nould section 32 to retain the rings
in recesses 44a to 44e. Ejector pins 48a to 48e are
At éhis pabtrajedtadirsriBattt d8e mogs inraediectiertoutof 1@ page tosajest
100 [y EaklpgRep T iod. 3AGREES e CxSheob s
drie afeyetaiprsasdhersarp doqatadayp terpf %J?f%mr%’i& 48a{g dPe aeQ/Eﬁrhénd
Ahgdresabid S | Finkers etz a6 mes.fyamuy Pwled Rrgd i n

rows it will be a reC| te ther poul din
SPrEn oD e eLed Bya o S2i5 Bl R Bbs e e
o Mde. aéaaremt@:;sap 4lse aeé n‘hs.etetmmeb and shEargstretainadin

- TR et ah oo BT BB EA AL e, Maly dlifons 30 and

B0 thes glasiervéith méuld seutibh 3Bendiherapparatusds tezdy far e next hod

g{u}on% eption may be inplenented in many ways. 30
] ng production the nmesh may undergo further

treatment processes. In the process of "flash
ﬁlltl%'ﬂgﬂghe irfkEeldRals BRYsHBRN BXBORAAd P rBwh it St E@é’ﬂb%c?étéﬂ e

eat = source for a short period of tine so ){
Hahsihesmpyldipg arapRaMets May e gmngloyed. For example adjacent ink

elements may be offset with respect to one another. It 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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mel ted and each link element has a substantially

snmoot h surface. Further, a 35 coating nay be applied
to the mesh by electroplating, spray painting or sone
9 other coating process. .Coatings may be applied to

provi de physical properties or a particular
appearance. Mesh forned by the nethod of invention may
be further processed to form5 products. A mesh nay be

nf| ion, for exanp
o) G oioBedt, RESUIET I ey otis usics RPrtiesor
t‘hﬁ?m? & dpPaRrae¢eenment s fuse together and then cooling

it so that the linking elenments remain fixed relative

A{ﬁ one another formng a rigid structure. 10
B} RIRGARY the method pé smentiap mry bedunthieaproeesset tafodasi r ed

cproducgs. Irﬁgﬁn:aé}lﬂmaﬁ e ﬁnalrﬁﬁﬁédghlggdﬁ féégdc%gt édr&ﬂm f%ygi]amap e gy

Si.n n a
ngg?%?ga hﬁérbesgr?f’Fr J)%H%‘ds%ldtﬂéﬂi] heatipg 669 Hiat hetisk elombuats fuse
rtogpﬂmbrshd treshleoslinglil SUh& tRIRRENg ey

Eaﬁ&%eg‘f mat er. @'? t hat Car?gem setﬁpslerr(?ﬁ%h"lf‘ﬂ;‘(gddélTﬁ eto

ase AR CTHES 3 Jg stuciiie: as plastics, metals, gl ass,
absor bent or non absorbent foans, f1exi bl e pol yners

' m, xt ur,e . of king el ements
Phemathelfe B RS Sl ! H @l oo abon ond 6 o
EpatiectoBIAositipe Sugh a$ & rdsine [sdhemappliedranyd &mfg@ﬁﬁoads over

A taRS UrktiPthe s8R Ao r_vi sual
appear ance. Igor exaﬁ‘pﬁgltsg%ﬂ??ereqié' At c&“ﬁs may be
created using link elenents of di ffer ent 20 col ours

hinkl Elemehts NS Bfted df@l"ﬂlaﬁét? @M&%nalﬁ ki 5{)5{@ A %unanyt h

;
8148 b %ot LS P e s o o

fapms Jlesipte palynidrgetce 2 mehindyocontia kit br ﬁ}ﬂ}ﬁghetrlétfneenrts

t | b d '
R STt AR, e o B L S cetor i ieiomaniae
m?ﬁt e vaiied overithe a@eh tol-‘c;r@je e paflera mmﬁﬁfmtvfsaél dppeatafte.
Fdr @Karﬁél@ et Battdifs Fn%g gL g{; ?edql?[?c gle%gat% o?glﬁerrc]aav n9

lurality of apertur
clol?g'FSe"’l’ﬂfoédaﬂSPaF@rﬁW demenither | nk| ng el enents may be

formed through apertures 67 to 70. It will be 30
wi de variety of link el enent shapes.

Lﬁﬁpreerr():e {d t{g Eﬁjl(

ﬁ Ya¥ TP SIS nRPeB e sharp? whieh ey basixedaith a
naasgzltﬁbnn; readmpies bf mgeaﬂtgipﬂ'ﬁklbrémlﬁhﬁcﬁ dré bﬁlﬂvnln ﬁ% urds 49/5? fo
13116 Okl p eq‘tg Shat QL e |

or apparat %H?& ns\lfg]% %er?'w 'f’%%fs‘bg"é”ﬁ‘i’ f“ﬂh@e“n@S
elegep t"QGYdfaVappﬁeerosmn iodisia imoeldedii@ thefrisbiffscat | on;

pol lution control; signage, flags, 10 :
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; poliution contro; signage, flags,
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di spl ays etc.; conveyors ; baffles; arnour, clothing ;
furniture, such as hamocks, .deck chairs etc;

screens, curtains etc.. It has been found that nesh is
particularly effective at «collecting materials such. 5
‘as oil fromthe surface of a fluid, such as water. A
mesh forned of link elenments forned of absorbent

mat eri al or |nclud|ng I i nkstof or ned of an absor bent

i de addi t i onal aC|t for oil
e e orr s SRR R S T . S fremosis
pEeck cdirseete osoragrss cisiatsein. S0 that col | ect ed mat eri al
may be continuously renoved by a washing system-or.
vvrln er etc. 10 There is thus provided a quick and

B fcmmﬁl@ﬁj mast @pep’amdﬂrlusffé@we bh@lleamg&maﬂm@such

ty of
FWE’S""“J"“"?‘A‘?C&@?”’“ DLl Bl Bolet oMbk Sambiisy
BRIMSH S aeeibe ﬁ'@tQ@EW inelydingdipks fogoediofan ahsbrbeal material in
staygnelide AnstioRasdmRatl f§w.|fc%r@%t.@fpp¢ﬁé HesE mall e v@m

may 15 al so a}lowmes havi n
BETHR GHER B B AR Sysem SV\%TEF @'Fﬁ@dpm%@ahmay heenti on

berstinbewesly idmoved bakekshig bigerdieswiiget ben of the
enbodi nents thereof, and while the enbodi nents have

been described in detall it is not the intention of
There Mptblis pavided @ quiktand etoromid rnetaacy amypﬂarﬂug fd‘ he

f cl ai
GG mprechlte BERERACE N s S ¢ Rei. WP nipaan 1y
#ppe at Physicetandepttd! prapdrties mahbe ardducél'd] eThef rﬁééh méﬂﬁave

© §ODEVRLER sedgPary 28565th s@r?a%@%%?eérgn&o r%]i qum

t he ecific details, representalive a
?ﬂsﬁ? maﬁahavmgmaﬂdmk @l@meéﬁ'mrpda ewdgcmxmoamducauy
descri bed Accordi ngly, departures may be nmade from
ture fromthe spirit or

tail hout de
T BlpnEmBlshing Brs (efiolustasenby fhe denwisibn ofthe oncept
mbod@@tme&aof Andethiie dmem‘mb‘oaﬁrrenfsglaae HESMdERAPL 8 'd@ﬁnl

i,nk. el enmen
e ykn%d?'g ur aie ehca]n |r?ﬁ?'°§f’r RERY Y2y MWBH@F‘CPH%O‘T thak
a@P@?ﬁ?ﬁtC%'@étO such detailn Additonahabantabes bmmﬁno@f@mﬁg willt o

réaiYaBpdeR i iheé@ﬁgﬂlerdq?ﬁ tﬁe‘yrt fhgrteﬁ{rg QHQ %gél%lﬁ{l I"% S brpader o

el epent s,
2P |”P§/""6'fedl tp Fﬂ? sgeglﬁ@ﬁe@tgllsl, fepéesenteweaa@aanm| vely

it ded Ilasﬁtit N l@sr%m t
n‘P \Y, | rlo i nk el%gérg%tcré@%? &&!O[(ﬁ%%é p%&res
nﬁ%ﬁ %15 fﬁogﬁ g{% %@Iﬁ wuthout departure from the spirit or scope of the

Applicant's general lnventlve concept
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3. Anethod as clainmed in claim2 wherein, apart from
at the edges of the nesh, the noulded link el enents
fink on each side to a previously provided |ink

el enent and to a link el enent of a new row provi ded.

4. A method as claimed in any one of the preceding
claims wherein the 15 noul ded |ink el enents are forned
in an orientation transversélto the link elenents

t Rg¥misnt erconnect with. 5. A nethod as clainmed in
claim4 wherein the noulded Iink elenents are forned
substantially normal to the link elenents they

|mtercpn{égﬁ;do\ﬁffgrgmfy a%eéﬁﬁ“&g as clainmed in any one

of the preceding al ms ernithe link 20 el enents
are in the Frf%‘f“i‘rﬁ’g)@ phiralityes dnk ¢lepntszaridng a cent r al

aperturep, Znuﬂq of th
pfecedl ng ‘cl | i &i@&ﬁ@%{g?ﬁ:f%@é%@@ntg @J t E" femg %?15%
8. A net hod® 4% Niareanpae theink ejamratoio foaa n@tlﬂzud)us rBesh of

wher ei n t héntérconeele@mmntismeave nul tiple apertures for
recei W Link el errents npul ded t heret hrough. 25 9. A
rrzteet hod' 'ﬁgthc? &F RBNSSHn Elpig) hvpergine elurality of finksalemenis mid t y

of | i mw atecavecessivaly @rqvided iaf€ drd |ﬁte?cof'1héc§éd n%lbéa’tlhgrr‘e dnh?f% of

caviti as C

cl ai mpge%{/c\)hwg&g hﬂno{%ﬁg}ﬁ#‘ e'?'g?rﬁﬁ Pﬁﬁ% ?'?5‘79"(‘}? MQquigled éhasethiough.

dre sovaiBed setigimedih cliimcugtereinpagarr fedm GBME LIRS PHRI 2

nunbepm ch that. each first link
el errentegi? sfn?ﬁtb gpg%lr'lnnk?é%egﬁsf ﬁh% N ?aggﬂde W8 PrYEURBUI ded -

li nk BPYAesink elementepdto aslilrdt@!enla_nt ofe new hadpasided.ai ned

¢l Areibdl ahAse hed ohd BrELAIRANS AT, oL AT

V\nthlnﬁa‘%ﬁflrst cavi durln
as cl'4f { %’eé‘?rmﬁﬁé" iﬂ@fﬁ@ﬂngtrehwerm tokteriiakn
t he |ermentetreméxsorareetvﬁw med of plastics. 35 13. A

oL e 0 S B R
14. formeckivbstagtialy aprmatitoitie m:@ﬁmt@mey h@er@rﬁrﬁ‘f’é@td/lnfﬁg

I f tal.
&1 ai remuhel &k E!aHb% lh LAKone fgrgéeﬁ‘ eeaa ng Cl?lﬁlé %F@?‘b@gﬁ@l‘a

15. A nethod as cl rredln
cl ai MEMANET ¥R @‘Srﬁ%fm qf piglosed mmasmgla\centcblbb@f@@t

70 pt | @ahetﬂb@éﬁ@lbiﬂfe'dﬁﬁ bl‘r‘ysone&_bf i prébmgtwgmgaagée%ietgg ﬁri:kl :

\A}A%herel n sone |ink el ements “have
urs LR"Hr m a pattern in the mesh.

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 mouid.

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.

coI o
8.

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 precedlng claims wherein the link
elements are formed of plastics.

13. A method as claimed in any one of the preceding claims wherein the link
elements are formed of glass.
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hod as clained in any one of the preceding

(1:I7;ai 'ror\srrev\,itwer ein the mesh is subjected to flash flam ng
after -formation of the nmesh. 18. A nethod as cl ai nmed
in any one of t he preceding claims in which the 10
mesh is maintained in a desired configuration and
heated so that link elenents fuse t oget her when
cool ed so that the rresh retm ns the desired

onf i gk%ttl on met hod S clained in am one of
the ore CEHINGS S 'B‘quﬁ’ AWK ePe Phihe REecering liaings wherein the fink
el ect relphette dreabtmesd df@rrelmu on of the mesh. 15 20. A

Wi o Al 3 G130 o867 B8 piediribe S whkssin abieh
when digk efegrents tave diffecknt @mnnwamataetaaEMUﬁte b?ﬁdl ﬁ
8 NOch Agerbh 3L BRAhdd)p Shitl 1 ﬁﬁergtnef B Feengorans

agent | s a resin
posi t |ddﬁ‘ﬁr?f6°%t°l#fﬁr“§lt0hti®mabatteyn ifthé maalsh el emant sin a

fi7c st Aphethad ki Maﬁt‘edflh {an'V onaeﬁ?mé % ?Q?dlnrﬂ(nd%inrgmﬁ)étﬁ{eén tlhﬁ a

a, secon ur
2 Zi'otn'a?%t ntﬁg%tbteﬂ?d t%ﬂ%@é@m afies farnetion dfithd mestooul d; c.

Ul dlAngetBod b cﬂ@tmah W @yl dré Pthe ;&8&%&4&%2%& % Al Lhi

|
plura ositions in TR S henk

Wit h egp{ 5 rP%“?*aBFEFh? ??Ve%ﬁwfeﬁet'oe aedhepted so thbt link of

l'i nk e‘Eethﬁstfus;e togetiahwinBh coged@sS tHASBE ntshtr Qtﬁmg il Ses; (jed
pl “ra{:dntfé {lnllnk elements to reside in e secon

| ura Second positions in the nould; and e.
ul ot Apthedfasdeimeginuanalons yf e pricakine L:rarmhtﬁerm the

i nt er,{-,égmsgetzgpo&,g{g%ggﬁeql\g}tﬁe ?ﬂh%t he first plurality

lipk el ements the nmet hod of ‘any
% e dt MeHedge slaierchig 20y anerel th@écecédlngiplﬁﬂis&hh&elﬁ ar

f or mongirgy é&ﬁhslarglegq“pgnae \Aﬂ“[”qgn egfas ad&#r ality

f s [ east sone of 1058 er to
gefl %g}n ftﬁr%i“ nmoul d 1ink el enents and separate

o r & matbed rodhited ih tiakn B0 @A8BIShe biGing 3get?h hsin

¥
ncl a plurality of first caV|t|es 0
zrzet a%ﬂhgﬂo? a‘fr%“;%’ link el ements at spaced

i nterva spoﬁmﬁlnb a ﬁistndlunalw oftliyk efen®eRe0R @ fﬁsi‘;ﬁldrélﬁ»’ysof first
di mensi ongeliRRdiAf raRged when the

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 ih 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 ph_Jrality 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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nmoul d sections are closed to formcavities to form
link elements in 5 the second cavities that pass
through Iink el ements located within the first
cavities. 25. An apparatus,as clained in claim24
wherein the first cavities are provided in a row at
spaced intervals and the second cavities are

di mensi oned and arranged toiformlink el enents

i nterconn ctlrug ﬁ/ H} i-nk 10 el ements |ocated within
adj acent. LY, Pl savitieg to petain g phralituef liak eleentsed
inclaim ZSSpmdmtmélﬁeanﬁi rst cavities are

di nensi orbe mjar?r rfan‘%gg %al n link elements

subst ant i al @ KR Caﬁf'easn mghzioned@nd @ganged when the
cavi ti es ar@oddsectonsaeciasd tafora BRGSO fdrahk lafeﬂ'{épts in

el enents f ond aV| |es |ie genera
in a pl aneottrnrgg%sdvngrctgggesstgcttpgs? |J'§'E e'ﬁF‘éﬂ located Wlthm

Appar at us i i5e frshravitigsi n any one of cI ainms 24 to 26

W at J lit f
" nrkeIeAIQ% ﬁgﬁrétw §§. claﬁ@ﬁ'lﬁ &Ig’g} @ Sre|8I ﬁgtcpaelﬁgs;%?l oﬁ eo

of cl ATA¥ %‘nﬁdo‘g@t W?é?‘élntﬁrv&ﬁ%arﬂd wwssecmmvlmsare
acconmdirdatsioriedanl laﬁEnQ@dQHﬁﬂ%ﬁm ﬁts dnﬁgrcggrpe ﬁgﬁ] 'g%

C|IrTEe(ije tlalm or claim?2
for séquents QP ala Adiacrt f’ShRaVéleénent s retained

Va6t hi int dppafatussis dvibd inQﬁalmszQme?%h ’cfﬁ‘?g@t cEVfbstAe AN ¢
out pu s as claimed in any one o
cl alprrg '"g%g °”§g5”@n” JTepRt ga itk SEmertie substastialirine fieshd
secon@2ip gnd theesecommhsvitibs e dimgﬁﬁichge ﬂﬂ@fagﬂﬁoeﬂ%tthéiflmk
i o RTEREAEEAN el BRI et I &l i B e veise
cl ai nifhe firséplanered 30 vvher ein retractable fingers

gdef i nRpparaid®iddiam or e t hi n
each IF%kael emlent e%ﬁ? ggigﬁ&y'eac%?qoecoaare@ ‘8?}&

An apPargt Gecagameqals aplyrality of fink efersentsr cl ai m 31
her ehmappapaté boBaiafed #R6AY ordbfSRHNSY fa%'v&r)éﬁénr? th%?fr' ”ed

%vé Vrt'}ag ?&i/og"r}]?%dségatg’ﬁ ?ffn%g’lﬂ‘g{‘%e(r:é: ggze l'i nki ng
- e Mt appamilisiesiclaitiad iredlaim B3or cfim ap M@hﬁ% Aéctahdimed
Isgc ??grn&gﬁﬁﬂfallfg@)aﬂa eg.f'l%k da?c?m?{gs {eﬁaée I?qiiihtﬁ glrs'rg g@\@t{égg ls ‘
of t AOMsEHAY enddo ﬁ@)@ﬁl’fdut(&aw ties. 14
30. An apparatus as claimed in any one of claims 24 to 29 wherein the mould
includes first and second mould sections which .toget.her define part of the
second cavities and a third mould section 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 mouided in
each second cavity.
32. An apparatus as claimed in claim 30 or claim 31 wherein a portion of each
second cavity is defined by the first and second mould 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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34. An apparatus as clainmed in any one of clains 31 to
33 wherein the fingers feed |link elenments to the first
cavities. 35. An apparatus as clained in any one of
claims 24 to 34 including+ejectors for ejecting rings
fromthe first cavities. 5 36. A nesh forned of |ink
el ements wherein interlinking link elenents are

formed as conti nuous unjoinéﬂ | oops by a noul di ng

ce R ' 6 fornmed of
Sngt gl aﬁgarﬁésgg é‘ﬁe%e{ ﬁ’( Ha"lpﬁ"ﬂs WeeTpig thadingsrs
met al . feeddink elemreatn tCanecﬁrSéPMGBSI n claim 36 for med of
gbass. Aﬂ@p@atu&a%kﬁﬂwe@ﬁn Sthﬁér{éecﬂ claﬂn&%ﬁa Jol43 dn? do 'Eqn%e{gﬁgrfga

aflex#bletﬁ1 as ¢
f or nedbfeY gdwgaﬁaameﬁraaqwmasz A mesh as cl ai rred in

ady one m&h@draﬂeasf 3R eletnehis M@énﬁ'.ﬂerﬁ 191fk e‘iéﬁe i
eIerrenft ve di.fferent optical roper Aaﬁe h
as clar %“a?ﬁqwghﬂw%ﬁemewe [02P$RY smwbimprmseu n sone

037.t heA Iriesk as &ismedemaamssafoanéb off i@y colours. 44. A
ngsh rein the different

col ou?gd%%ﬁglgagm r'rrbﬂ?' r%sém’%geﬁé‘ﬁ@rn or graphic

i grit mash agclaimed lratsialrrimfnmbd of gidsti M 36 vvher ein the

|donk d. shape. - 20
4(? @lﬁgg%aid%ﬁalar'?eé | n c?'tm r%%% (ﬁﬁg'?’eﬂo M&e 1ink
&lemert geHaRRclaigg it caimi 38| forynadchd ph iabsdrbertt &ssn. sect i on.

T P &sighad Wiy o 6 4138 OS UL QIR Jlnd B

i nk gl.ements have apertures
48. ASHEEHS have PQ‘FF?BHOH“ﬁa'd:]F%ﬁ%e% or claim41l wher ein

#Be nAsheshsasalgaed it !
e sl Sas a@rﬁ d idtang |Brrlr$ iﬁcl?ﬁn’xgﬁgg& ?ggll’r}g%ﬂ]somdé bt 18 link

mesh gl% fas are lfflergatcclo u
cont i AUOUS I flesh conprising a plurality-of
ffnk Blmeasbresslahédio hain @8 Wheidit B bifek@tcdiSured GHIN 2
t wo- diiBRBsk S8 2 5@@”‘1 &fgrégp{?c (liF.!SInk el ements. 30
45, A mesh as claimed in claim 36 wherein the Ilnk 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. _
487 A mesh is claimed in claim 36 or claim 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. A mesh comprising a plurality-of link elements without joins interlinked to
form a two-dimensional mesh of the link elements.



