- 1 - Security Mesh Panel Field of the Invention 5 The present invention relates to a security panel, for
example for use in a security barrier, and to a method of forming the security panel. Background 10
Security barriers are conventionally formed from straight sections of elongated metal tape having barbs
formed at spaced intervals along the tape. The metal tape may be traditional barbed wire, which usually
comprises two or more 15 braided wires with regularly spaced intertwined wire barbs. Alternatively, the
metal tape may be razor wire, which usua%\%has. Ceﬂ%’) ire w'ith laterally extending planar barbs. An
example of such razor wire is disclosed in ulf, 9, .V%(?ﬂels known to form metal tape, and
particularly razor wire, into a security mesh panel in order to provide a barrier which is both stronger and
more secure than a barrier formed . purely, with elongate parallel strands of metal tape. One such 25
security mesh iS disclosed in patent document CA 1,190,433, which shows a security mesh panel formed
from straight razor wire that is bent into a saw tooth pattern that interlinks with adjacent saw tooth bent
razor wiress Thamesh isstheir riveted of weldedatdhejunetons. 36 Lther types afsecuriomesh panel
formed from razeoxrc,ivr\rllig_aL grefodiscloseediirq US 4,666 ]izc%, GB 2,259,722 A, WO OaO/GmSelt?hSO%ndo £

T  US secur arrier’, “and

forming the security panel.

Background

10
Security barriers are conventionally formed from straight
sections of elongated metal tape having barbs formed at
spaced intervals along the tape. The metal tape may be
traditional barbed wire, which usually comprises two or more

15 braided wires with regularly spaced intertwined wire barbs.
Alternatively, the metal tape may be razor wire, which
usually has a central wire with laterally extending planar
barbs. An example of such razor wire is disclosed in US
4,509,726.

20
It is known to form metal tape, and particularly razor wire,
into a security mesh panel in order to provide a barrier
which is both stronger and more secure than a barrier formed
purely with elongate parallel strands of metal tape. One such

25 security mesh is disclosed in patent document CA 1,190,433,
which shows a security mesh panel formed from straight razor
wire that is bent into a saw tooth pattern that interlinks
with adjacent saw tooth bent razor wires. The mesh is then
riveted or welded at the junctions.

30
Other types of security mesh panel formed from razor wire are
disclosed in US 4,666,129, GB 2,259,722 A, WO 00/65178 and
2,240,351 A, all of which are similar to CA 1,190,433 in that



2,240,351 A, all of which are similar to CA 1,190,433 in that 2 individual strands of razor wire are joined
together by welding or riveting to form a security mesh panel. A number of problems have been noted
with such security mesh 5 panels. First, a large number of individual strands of razor wire have to be
formed and aligned relative to one another prior to fixihg the strands together. In a production
environment, this requires specially designed machinery both to manipulate and join the stands. Second,

although in 10 princ,iele it is possible to mal%e a weld or rivet as strong as ti&e surrounding material, in
) indi 1du?l .ﬁtrands 0 ﬁazor wire aﬁe OlEF togF%Per bg .
practice each join is a” potential sourcé of weaknéss. For example, a'weld may n ave been formed in

the optimum marrieri Both weldsanddvets area poteatialrsdurcessicarrosion, either from the use of 15
differing types of metals in the same structure, or from damage done to a galvanized protective finish on
the original razor wire. One solution to the latter problem is to form the razor wire 20 from stainless steel,
but this is a profiibititely Expénsivematetial t tsEh mar Spplications partifary périftfetér fencing
formed frora the-seeurity meshk panelsl dtigaamabjeet obthei presentinave nttonatoderovitiera z2% security
mesh panel tha;[v (lzllegls vglgffé thceose 'sesu S, Summargf oflt_@e In\cllentioln @ggce)rd#n(ﬁ tgntge glrgl\(/)ecrgigp, there is

. . B .ftormed an n? rﬁ
pI’OVIde security panel, 30 comprising an expanded metal meshn, the mes aving apertures

therethrough batinided by @ plbtalitp of sides, dtliicasdone of i Apertures havimy aglesst @ne side to
which is affixeda,separate parbedisiructure, the barhed strugtuie hayingialiachinery both

to manipulate and Jjoin the stands. Second, although in
10 principle it is possible to make a weld or rivet as strong as
the surrounding material, in practice each join 1is a
potential source of weakness. For example, a weld may not
have been formed in the optimum manner. Both welds and rivets
are a potential source of corrosion, either from the use of
15 differing types of metals in the same structure, or from
damage done to a galvanized protective finish on the original

razor wire.

One solution to the latter problem is to form the razor wire
20 from stainless steel, but this is a prohibitively expensive
material to use in many applications, particularly perimeter

fencing formed from the security mesh panels.

It 1is an object of the present invention to provide a

25 security mesh panel that deals with these issues.

Summary of the Invention

According to the invention, there is provided security panel,
30 comprising an expanded metal mesh, the mesh having apertures
therethrough bounded by a plurality of sides, at least one of
salid apertures having at least one side to which is affixed a

separate barbed structure, the barbed structure having at



- 3 least one barb extending in a plane of the panel in towards another side of said aperture. Because
the security panel is formed from an expanded mesh, 5 there is no need for welds or rivets at mesh
nodes. The panel therefore has an inherent strength and durability beyond that which may be achieved
with a security panel formed from individual lengths of razor wire. Furthermore, there is no need for there
to be any welds or other joins between the 10 barbed structures and the mesh at the mesh nodes. Such
joins can be mi\de entirelg a]gva%gromtthe dmesh nodes. '[herefor , E%e formatjon an% gerfoorlmance of
these joins canngtaestévec?gely a ectetﬁeesI}relnngQ{h of the mesh at the node8 Because anf/q “Strésses on a
security panel witl ¢ehd 1o hedcondertratédaat<l’S-ome or more of the mesh nodes, the overall strength of
the security panel can readily be improved as compared with a security panel having joins between
individual pieces of razor wire. 20 Preferably, the barbed structures are affixed to all sides of said at
least one apert&eS THIS hERSS t6 frovitethEaximuim TibBer 6fF tHe Barbs Préjetting Ttd each aperture
of the security panek thereby improving-the=security of thetpanel. fthetoore, forrtbesame reason the
barbed structure,may 25 have a pluralit¥}of saicd Q rbs extending in th Iggg ofk;[he anghigttowards

. e ore s an 1irrhere rengt a urap'i, e
another side of sai aperture.aln one preferred em o%llr%ent oPt e invention, the bgr ed structure

includes a pluratiy ehbarb&d peints grogped in'80-threes, sefiist Hnd arsetohd bpesisaitiiearbed points
extending in oppagite direstions-parallel with the, corrgspending side pf said apefture, ard the third one of

need for there to be any welds or other joins between the
10 barbed structures and the mesh at the mesh nodes. Such joins
can be made entirely away from the mesh nodes. Therefore, the
formation and performance of these Jjoins cannot adversely
affect the strength of the mesh at the nodes. Because any
stresses on a security panel will tend to be concentrated at
15 one or more of the mesh nodes, the overall strength of the
security panel can readily be improved as compared with a
security panel having Jjoins between individual pieces of

razor wire.

20 Preferably, the barbed structures are affixed to all sides of
said at least one aperture. This helps to provide the maximum
number of the barbs projecting into each aperture of the
security panel, thereby improving the security of the panel.
Furthermore, for the same reason the barbed structure may

25 have a plurality of said barbs extending in the plane of the

panel in towards another side of said aperture.

In one preferred embodiment of the invention, the Dbarbed
structure includes a plurality of barbed points grouped in
30 threes, a first and a second one of said barbed points
extending in opposite directions parallel with the
corresponding side of said aperture, and the third one of

salid Dbarbed points extending transversely away from the



said barbed points extending transversely away from the - 4 - corresponding side of said aperture. In
general, each side of an aperture is formed from an elongate strip of metal, and each of the strips of
metal is 5 joined integrally to adjacent strips of metal at mesh nodes. In a preferred embodiment, the
barbed structure is then affixed to just one corresponding strip of metal. So that the fixing of the barbed
structure does not adversely affect the strength of the mesh nodes, the barbed structure is 10 preferably
affixed to this one corres ondirég stricp of metal, at one or more points lying between the mesh nodes.

Similarly, the bé}%ﬁﬁ%ﬁ&&ﬁ%@ resféraeblij/ iesen ir%@eﬁ%lfv{/gén mesh nodes. 15 The invention further

provides a security fence, comprising at least two upright fence supports, and a security panel, said

security panel beingaupported by said fepge suppods, whetein fhe security panel is agcording to the
invention. 20 Also according to the invention, there is provided a method of forming a security panel,

comprising the StePsI6f Taking Pa plurdfty f noflifiter8EEtrf citdSn SShest of métak 2éxpanding the cut
sheet to forin an expandedaetald mesh, dhe dmeshrhaving aperttirestherethrough stloundedday a plurality

of 25 sides; forming one or more barbed structures in metal separate from the gxpanded metal mesh, the
or each barbed structure having at least one extending barb; and affixing at least one of said barbed

structures to a Sifléofed |Eastiond oisaid apertiires Sonthiat ar lsast briecharb- extendsan &36 plane of the
panel in towards another-side:of sgid gpertyre: the, methed may, alsocrmpese the step of affixing the or
each strength of the mesh nodes, the Dbarbed structure 1is
10 preferably affixed to this one corresponding strip of metal
at one or more points lying between the mesh nodes.

Similarly, the barbed structure preferably 1lies entirely

between mesh nodes.

15 The invention further provides a security fence, comprising
at least two upright fence supports, and a security panel,
said security panel being supported by said fence supports,

wherein the security panel is according to the invention.

20 Also according to the invention, there is provided a method
of forming a security panel, comprising the steps of: making
a plurality of non-intersecting cuts in a sheet of metal;
expanding the cut sheet to form an expanded metal mesh, the
mesh having apertures therethrough bounded by a plurality of
25 sides; forming one or more Dbarbed structures in metal
separate from the expanded metal mesh, the or each barbed
structure having at least one extending barb; and affixing at
least one of said barbed structures to a side of at least one
of said apertures so that at least one barb extends in a

30 plane of the panel in towards another side of said aperture.

The method may also comprise the step of affixing the or each

barbed structure between a pair of nodes of the metal mesh.



barbed structure between a pair of nodes of the metal mesh. - 5 One way of affixing the barbed structure
to the metal mesh is to form the barbed structure with at least one extending tab, and then wrap the or
each tab around portions of the metal 5 mesh bounding the aperture in order to affix the barbed structure
to said side of said aperture. Additionally or alternatively;the barbed structure may be affixed to the metal
mesh by welding the barbed structure to 10 the metal mesh at one or more points between nodes of the
metal mesh. Brief Description of the Drawings 15 The invention will now be further described, by way of
example only, and with reference to the accompanying drawings, in which: Figure 1 is a plan view of one
side of a securi§rmeshy 20patd] accovdingtotthelinvestionidEigure 2ds Areeniarged pranviesv of part of

the opposite sidg of the, segurity, mesh panel of Figuig 1,23 Figure.3 is a.crosszseetion vigw, through the
security mesh panel, taken along line IlI-1ll of Figure 2; and Figure 4 is a view of a security fence,

comprising upright fence stipietts that Stppsrtthetséeurity paneP 300fFigures 1 t4°3.2% Detailed
DescriptiorsFigukest shaws @iplan view ofpaetside ofia sectitdy mesh panekl. dihe seeubitydgpanel 1 is

formed from a pI%nar expanded mgtal .r‘aeshg to wgich individual elongate metal barbed structures 4
STructur O, 1 s1ide O sal aperture.

. a

have been permanently affixed, for
Additionally or alternatively, the barbed structure may be

affixed to the metal mesh by welding the barbed structure to

10 the metal mesh at one or more points between nodes of the

metal mesh.

Brief Description of the Drawings

15 The invention will now be further described, by way of
example only, and with reference to the accompanying

drawings, in which:

Figure 1 is a plan view of one side of a security mesh

20 panel according to the invention;

Figure 2 1is an enlarged plan view of part of the

opposite side of the security mesh panel of Figure 1;

25 Figure 3 is a cross—-section view through the security

mesh panel, taken along line III-III of Figure 2; and

Figure 4 1is a view of a security fence, comprising
upright fence supports that support the security panel
30 of Figures 1 to 3.



example by spot welding. The expanded mesh 2 is itself formed in a conventional manner from a metal
sheet, for example 3 mm thick mild steel, galvanized steel or even stainless steel, 10 through which a
series of parallel non-overlapping slits have been punched. After the slits have been formed, a pair of
opposite edges of the sheet is pulled apart to expand the” sheet and form the mesh 2. If the expanded
metal sheet requires corrosion protection, then it may be galvanized. 15 Reference is now made also to

Figures 2 and SD which show respectjvely an enlarged plan view of a side of the security mesh 2

. talled Description . . .
opposite to thatﬁglﬁewwrrr%we—lq,—ane@a cross section view through the security mesh. The mesh 2
consists 20 of a series of adjacent strips of metal 6, which in this example are essentially straight

sections. Each strgight sectign 6ds boynded by meshenages 8.atwhigh each straight, segtign merges
integrally with adjacent straight sections 6. Each mesh node 8 is therefore éomed to four adjacent 25

straight section8 §'ffi'an X-pattetn, EXCEptatanedye’10 of e niediGhert™&&h MesH AOTE 8 is joined
to two adjasentestraighe sections16 imasY-pattetn. Theiietal meshi2 therefere psasentsna twmber of
diamond 30 shggleg apert] rggc% each Of4WhL(;1h ies bg}unded bg four adjéafent as%'g%s 1&. Eaggrbarbed

structure 4 lies entlreﬁy between auégﬁ of mesh 7 no eeseg, which are at o posite ends’of a mesh straight

section 6. In theeprasert examplet thereddrethréd suekrbarset BRattutes between 4 éachasesh node 8.
There may, howgver,g eBg: W fOULOF 2y ganvenientRUMberOf SUCRLr example 3 mm

thick mild steel, galvanized steel or even stainless steel,
10 through which a series of parallel non-overlapping slits have
been punched. After the slits have been formed, a pair of
opposite edges of the sheet is pulled apart to expand the
sheet and form the mesh 2. If the expanded metal sheet
requires corrosion protection, then it may be galvanized.
15
Reference 1is now made also to Figures 2 and 3, which show
respectively an enlarged plan view of a side of the security
mesh 2 opposite to that shown in Figure 1, and a cross
section view through the security mesh. The mesh 2 consists
20 of a series of adjacent strips of metal 6, which in this
example are essentially straight sections. Each straight
section 6 is bounded by mesh nodes 8 at which each straight
section merges integrally with adjacent straight sections 6.
Each mesh node 8 is therefore Jjoined to four adjacent
25 straight sections 6 in an X-pattern, except at an edge 10 of
the mesh where each mesh node 8 is joined to two adjacent

straight sections 6 in a V-pattern.
The metal mesh 2 therefore presents a number of diamond
30 shaped apertures 9, each of which is bounded by four adjacent

sides 11.

Each barbed structure 4 lies entirely between a pair of mesh



5 barbed structures 4 between the nodes 8. The barbed structures 4 are all punched from sheet metal,
preferably galvanized steel or stainless steel and then folded along a central axis to form a square
U-shaped channel 10 12 that extends the full length of each barbed structure 4. As can be seen from
Figure 3, each straight section 6 has a square cross-Section. The cross section may, however,
alternatively be rectangular. The cross-section of the straight section has a complementary shape with
the U-shaped 15 copann%l SO trkllat %ach barbegl structure 4 is se%ted s%curely on a corres ohntding straight
section 6. Eachns(%raelaht section’'s Is therefore séjgtbe%slﬁttﬁe charnef12 whehthe ngr'tbrea Structure 4 is
affixed to the coreesponding-straighttsectior 6s20tEaehdavbed strlictuee Aissforprettwitrsatleast one,

and preferably two,or three,barbs. 14 alang ppposite sides,of fhebarbed stsuctuig. Here, the barbs 14
are multi-pointed. The number and spacing of the barbs 14 will depend on the 25 relative sizes of the

barbs 14 and apeHGiEs: THE barss 14 "@achthive 8'pairdf BB PGiRs 155 that ext8Hd parallel with
the length of the i-sbaped channet 2 2andatradistancentraas thee straight section 6. A third intermediate
barbed point 17 extends transversely away from the channel 12 and 30 straight section 6. Each of the
barbed points 15, 16, 17 is triangular in plan view and extends in the plane of the security mesh 2
towards anotheF sitlePElrbfthe Hpetihe®E s 84 Whieh thé barbietrstdctdres afeebéing'assémbled with

the metal mesh, 2. the-gemplingentary, sguare shapes of.each ainless steel and then
folded along a central axis to form a square U-shaped channel
10 12 that extends the full length of each barbed structure 4.
As can be seen from Figure 3, each straight section 6 has a
square cross—-section. The Cross section may, however,
alternatively be rectangular. The cross-section of the
straight section has a complementary shape with the U-shaped
15 channel so that each barbed structure 4 is seated securely on
a corresponding straight section 6. Each straight section 6
is therefore seated in the <channel 12 when the barbed
structure 4 is affixed to the corresponding straight section
6.
20
Each Dbarbed structure 4 1is formed with at least one, and
preferably two or three barbs 14 along opposite sides of the
barbed structure. Here, the barbs 14 are multi-pointed. The
number and spacing of the Dbarbs 14 will depend on the
25 relative sizes of the barbs 14 and aperture 9. The barbs 14
each have a pair of barbed points 15, 16 that extend parallel
with the length of the U-shaped channel 12 and at a distance
from the straight section 6. A third intermediate Dbarbed
point 17 extends transversely away from the channel 12 and
30 straight section 6. Each of the barbed points 15, 16, 17 1is
triangular in plan view and extends in the plane of the

security mesh 2 towards another side 11 of the aperture 9.



straight section 6 and corresponding barbed structure 4 help to align the barbed structure 6 with the
plane of the metal 5 mesh 2. This greatly simplifies the manufacturing process, as it is not necessary to
hold each barbed structure 4 in place prior to permanent affixing of the barbed structure 4 to the
corresponding straight section 6. 10 In order to make &ach barbed point 15, 16, 17 as sharp as possible,
the barbed structure 4 is preferably stamped from relatively thin sheet metal, for example between 0.3
mm and 0.5 mmhthIilck. The gg]rfl%s 54 sQouId, howev%:, be difficult to beggml%)ahck y ha%d, %‘ﬂg in order to

reinforce each tv)qar% 14Uf’§ agalns? such l])félr?(t];ilﬁ]é,e%ac barb 14has’a 88rrespoﬁ iné’ base portion 18 that

extends in the plahe bf the sheslk2 paneh2 |aterallyiaveay from thseiehannekh2prEach darbdachas a central
waist 20 from which, the, three barbed points 15, 16. L7, prajggt and fram which the bage portion 18 flares

outwards 20 towards the channel 12. This arrangement of base portion 18 and waist 20 therefore permits
each barb 14 to"Be §paged at'a Safficisht HiStAREE Fronf tHE-Straight sedtiite 4 priVid&'éranced
security, while atdhe sameiime gdiraiiskingithel distarce between the twaish20 pnddhesharbed points 15,
16,25 17 in ordetr to re%u%e %heecgrsnsoupt 011; (I)e erage éh% m%gr e Oapgtlijgzgciguaneatiemlri)t tigggd back a
barbed point 151, 16, 17" The outwar&lyyflared s%ape of the base portion 18 also makes ‘the pair of parallel
barbed points 15t 16™mbfe Brpsed thus B0lmtrgasiig the deterpent effettivieness of ifesd Barbed points

15, 16. For this sgasen,Lach hasepostign 4 8sisdistinctsfrom base portions of any adjacent barbs 14. - 9
The effectiveness of each barb 14 is also enhanced if there

10 In order to make each barbed point 15, 16, 17 as sharp as
possible, the barbed structure 4 is preferably stamped from
relatively thin sheet metal, for example between 0.3 mm and
0.5 mm thick. The barbs 14 should, however, be difficult to
bend back by hand, and in order to reinforce each barb 14

15 against such bending, each barb 14 has a corresponding base
portion 18 that extends in the plane of the mesh panel 2
laterally away from the channel 12. Each barb 14 has a
central waist 20 from which the three barbed points 15, 16,
17 project and from which the base portion 18 flares outwards

20 towards the channel 12. This arrangement of base portion 18
and waist 20 therefore permits each barb 14 to be spaced at a
sufficient distance from the straight section 6 to provide
enhanced security, while at the same time diminishing the
distance between the waist 20 and the barbed points 15, 16,

25 17 in order to reduce the amount of leverage that may be

applied in an attempt to bend back a barbed point 15, 16, 17.

The outwardly flared shape of the base portion 18 also makes
the pair of parallel barbed points 15, 16 more exposed, thus
30 increasing the deterrent effectiveness of these barbed points
15, 16. For this reason, each base portion 18 is distinct

from base portions of any adjacent barbs 14.



is a longitudinal spacing between adjacent parallel barbed points 15, 16 at least as great as the lateral
spacing of each of these points from the central channel 12. Therefore, 5 it is particularly preferred that
each base portion 18 is separated by a gap 22 from adjacent base portions 18. Furthermore, this
arrangement permits the barbed structure 4 to have ohe or more tabs 24 which wrap around the 10
corresponding straight section 6 to which the barbed structure 4 is affixed. In the illustrated embodiment,

there is a pair of such tabs 24 spaced along the length of the corresponding strip of metal 6 and which
extend from opLSIE SLTES SESBBH1 18 chATiel 5 Tk tabs 25 G heSin 75 BERdEan the
barbed structure € andthe correspondingestraight setction 6, and avay be paapped arduncbdre straight

section 6 prior to,welding i order tg ensurethateach.straight section § isheld securgly, inglace prior to
permanent affixing of the barbed structure 4 to the straight section 6. 20 The tabs 24 may be used to hold
the barbed stru€tirés 2fto " tHe*Eorredpiriding raigitt Sectioh® pAbRIE welding of e SF&rbad structure to
the straightssectien. 18 ap atternative lIsmhadiment Aot dilustrated-in the skawings; the barbed 25
structures 4 have no ta@s b%t are crimpfgl tgrthe cgrreggggd@aqssetraigpé sggtsioq B, the crimping being

ol
sufficient to hold the barbed structute in place %nrllo? id alpermanent fifmg, for example by welding. 30 The

security panel 1 described above may be used in various applications where a panel-type security barrier
is needed. ThersgeuritypRanel 1inay farm onheadartion ohasecunity harden fak example asecurity strip

atop a wall or fence, ,
to have one or more tabs 24 which wrap around the
10 corresponding straight section 6 to which the Dbarbed
structure 4 is affixed. In the illustrated embodiment, there
is a pair of such tabs 24 spaced along the length of the
corresponding strip of metal 6 and which extend from opposite
sides 25, 26 of the channel 12. The tabs 24 enhance the Jjoin
15 Dbetween the barbed structure 4 and the corresponding straight
section 6, and may be wrapped around the straight section 6
prior to welding 1in order to ensure that each straight
section 6 1s held securely in place prior to permanent
affixing of the barbed structure 4 to the straight section 6.

20
The tabs 24 may be used to hold the barbed structures 4 to
the corresponding straight section 6 prior to welding of the
barbed structure to the straight section. In an alternative
embodiment, not illustrated in the drawings, the Dbarbed
25 structures 4 have no tabs, but are crimped to the
corresponding straight section 6, the crimping being
sufficient to hold the barbed structure in place prior to

permanent fixing, for example by welding.

30 The security panel 1 described above may be used in wvarious
applications where a panel-type security barrier is needed.
The security panel 1 may form only a portion of a security

barrier, for example a security strip atop a wall or fence,



- 10 or may form all or substantially all of a security barrier. An example of the latter application is
illustrated in Figure 4, which shows a security fence 30 comprising at least two upright fence supports
32, which may be secured in the ground 5 34, with the security panel 1 being supported by the fence
supports 32. Because of the solid interconnection bethfeen the strips of metal 6 at integral mesh nodes 8,
such a security fence 30 is very strong compared with mesh structures in which initially separate strips

have been subsequently 10 secg[red toget esrtba}/nvtvggdling] or {jjeti g.In summa%/g, t_tgere a number of

r_ ma orm a or 1 Ol & S§CHrl arrier.
advantages to f%rmlngythe security paneFf rom an exp nded métal nésh 2"t which a" nuniber of

separate barbedstrectunes4 afe alffixeldh tRirst ofdiblalf;ahedixing of the barzed dtrusturesdrand the mesh

2 does not adversely, affectthe;strengthuof the-mesh, Corrasion ,of 2 metal mesh 2.isa parfigular problem
at mesh nodes, and because each mesh node% in the expanded metal mesh 2 is not subject to

subsequent weldiig IVetirf 6F tHE kS, Sat’ 20 Meis hobeYs Wil i o He 18s< BhisCeptible to
corrosion. The securitypanehd of she inusntipartberefore«daes natgieed 4a beyforrhed ife@xpensive

materials such as stalnlcess.s.3§t§3e!3 n E%cg%r tooffor% a Sdé%zil le.s curlt?g barrlgg. 25 E.Q@ vpeaerHthJl}gr form of

barbed structure 4 and mesh stralgcht section % escribed above a s%ngr%wé)éls significant agvantages,

both in terms ofstheidssepiblyof tHe Stradtuie teith the OitifTate eterrént @il of theesecurity mesh
structure. 30 Thesinwention therefare provides an ecapamical andicomenientt ructures in
which initially separate strips have been subsequently

10 secured together by welding or riveting.

In summary, there a number of advantages to forming the
security panel 1 from an expanded metal mesh 2 to which a
number of separate barbed structures 4 are affixed. First of
15 all, the fixing of the barbed structures 4 and the mesh 2
does not adversely affect the strength of the mesh. Corrosion
of a metal mesh 2 is a particular problem at mesh nodes, and
because each mesh node 8 in the expanded metal mesh 2 is not
subject to subsequent welding, riveting or the 1like, each
20 mesh node 8 will tend to be less susceptible to corrosion.
The security panel 1 of the invention therefore does not need
to be formed in expensive materials such as stainless steel

in order to form a durable security barrier.

25 The particular form of barbed structure 4 and mesh straight
section 6 described above also provides significant
advantages, both in terms of the assembly of the structure
and the ultimate deterrent value of the security mesh
Structure.

30
The invention therefore provides an economical and convenient
security panel that may be used in a range of different

security applications.



security panel that may be used in a range of different security applications. 1. A security panel (1),
comprising an expanded metal mesh (2), the mesh having apertures (9) therethrough bounded by a 5
plurality of sides (11), at least one of said apertures (9) having at least one side (11) to which is affixed a
separate barbed structure (4), the barbed structure having at least one barb (14) extending in a plane of
the panel (1) in towards another side (11) of said aperture (9). 10 2. A security panel (1) as claimed in
Claim 1, in which said barbed structures (4) are affi gq r%o all sides (11) of said at least one aperture (9).
15 3. A security panel (1) as claimed in Claim 1 or éarmé , In which the barbed structure (4) has a
plurality of said barbs (14) extending in the plane of the panel (1) in towards another side (11) of said
aperture (9). 20,4. A security,panel (1) asclaimed in.apy- praceding claim. inwhich.the barbed structure
(4) includes a plurality of barbed points (15,16,17) grouped in threes, a first (15) and a second one (16)
of said barbed péihts &X@enBfy in"GPpdsite HiettioRs parallet Wit tHer oespordingSide (£1) of said 25
aperture (93, angitheahirdyoner(19) ©f saidibarbedtpairtss extendingrtransverselyaway fronpthe
corresponding side (11) of said aperture (9). 5. curity panel (1) as %I i.me%in any preceding claim,
30 in which sai 3¥fe%%t§%§%afar Q(lﬁslﬁaéladauﬁalﬁ@ 0 %a‘?t?elé %o%sts gjl}ée )? ea%é)ao as%?d barbed
points extendirkptdveards bretierside (11) of saidapdegre {9y uct2re having at least

one barb (14) extending in a plane of the panel (1) in

towards another side (11) of said aperture (9).

10
2. A security panel (1) as claimed in Claim 1, in which
said barbed structures (4) are affixed to all sides (11) of
said at least one aperture (9).

15 3. A security panel (1) as claimed in Claim 1 or Claim 2,
in which the barbed structure (4) has a plurality of said
barbs (14) extending in the plane of the panel (1) in towards
another side (11) of said aperture (9).

20 4, A security panel (1) as claimed in any preceding claim,

in which the barbed structure (4) includes a plurality of
barbed points (15,16,17) grouped in threes, a first (15) and
a second one (16) of said barbed points extending in opposite
directions parallel with the corresponding side (11) of said
25 aperture (9), and the third one (17) of said barbed points
extending transversely away from the corresponding side (11)

of said aperture (9).

5. A security panel (1) as claimed in any preceding claim,
30 in which said at 1least one barb (14) has a plurality of
barbed points (15,16,17), each of said Dbarbed points

extending towards another side (11) of said aperture (9).



6. A security panel (1) as claimed in any preceding claim, in which each side (11) of an aperture (9) is
formed from an elongate strip of metal (6), each of said strips of metal being joined integrally to adjacent
strips of metal (6) at 5 mesh nodes (8), the barbed structure (4) being affixed to just one corresponding
strip of metal (6). 7. A security panel (1) as claimed int€laim 6, in which the barbed structure (4) is affixed
to said one corresponding 10 strip of metal (6) at one or more points lying between said mesh nodes (8).

8. A security pagel (1).as claimed in Claini 6 qr)CIaim 7l in wgich the barbed stgxcture (143 lies entirely
between mesh 15 noéesS ?g)l?]@l.WSé)@ﬁ]nety pénel flf) as claimed in a%ry}yofp(ﬁ%i:news B't0 & i Which the
barbed structurér{4yhasta clarine {12) with)a conaplimenrtary shapé)to the torrespohding stnip of metal

(6) 20 to which the harhed stryctyre(4) is-affixed, dhe strip.of metal (6);beipg seatedkinfhe channel (12)
when the barbed structure (4) is affixed to the corresponding strip of metal (6). 25 10. A security panel
(1) as claimed iRCRIM 90 Ghich'thed bf EaEh B%\rbatjljﬂorﬁ%a EorrEBPortding'Base pbflori(d8) that
extends laterallyeyvayfromssaigsghantiet (12) i e planewafuthe panel (9130 1irAisecurityopanel (1) as

claimed in Claim_10Q, in which _the barbgd structure (4).has one pair of said barbs (14) spaced
one correé onaing s

u rl %) mef&tiiea(sé L. . .
along the Iength—J of the corresponding strip of metal 6f) an extend>|ng in the plane of the panel (1) in - 13
towards another side (11) of the same aperture (9), each one

7. A security panel (1) as claimed in Claim 6, in which the
barbed structure (4) is affixed to said one corresponding
10 strip of metal (6) at one or more points lying between said

mesh nodes (8).

8. A security panel (1) as claimed in Claim 6 or Claim 7,
in which the barbed structure (4) lies entirely between mesh

15 nodes (8).

9. A security panel (1) as claimed in any of Claims 6 to 8§,
in which the barbed structure (4) has a channel (12) with a
complimentary shape to the corresponding strip of metal (6)
20 to which the barbed structure (4) is affixed, the strip of
metal (6) being seated in the channel (12) when the barbed
structure (4) is affixed to the corresponding strip of metal

(6) .

25 10. A security panel (1) as claimed in Claim 9, in which the
or each barb (14) has a corresponding base portion (18) that
extends laterally away from said channel (12) in the plane of

the panel (1).

30 11. A security panel (1) as claimed in Claim 10, in which
the barbed structure (4) has at least one pair of said barbs
(14) spaced along the length of the corresponding strip of
metal (6) and extending in the plane of the panel (1) in



of said pair of barbs (14) having a base portion (18) that is distinct from base portions (18) of any

adjacent barbs (14). 5 12. A security panel (1) as claimed in any of Claims 6 to 11, in which the barbed

structure (4) has one or more tabs (24) which wrap around the corresponding strip of metal (6). 13. A

security panel (1) as claimed in Claim 12, when 10 appendant from Claim 10, in which said tab(s) (24)

is/are provided between base portions (18) of an adjacent pair of barbs (14). 14. A security panel (1) as

claimed in Claim 12 or Claim 13, 15 in whi%iflt eobgrg%g structure (él%pas atg%zst one pair of said barbs
lea

(14) spaced alo%%%%ﬁqanﬁfhog the csolr?eesp nding “strip of etal f‘& and‘at t oné of said tabs (24) is

positioned betweenssdid adiacentipdie ob barist {14z 20115 .3A lseearipofencen cohrigihg at ieast two

upright fence sypports (32),and gsecusity-panek (1); said secyrity Ranel beingsypported by said fence
supports (32), wherein the security panel (1) is as claimed in any preceding claim. 25 16. A method of

forming a security panel (1), comprising the steps of: making a plurality of non-intersecting cuts in a
sheet of metal; expandingdhbecit gsheethtol form)anexpandeatk metal megh (2), thexmeshdaving apertures
(9) therethroug lbounlrglevqhblycg pJC rglitgaorfgégjesélrlgéftourrrneing(gpe or more 30 barbed strgg%usres (4)in

metal separate from the expanded metal mesh (2), the or each bar hed structure &Sl:neavmg at least one

extending barb (£4); antiaffixifigpat kRact bAetdfe sariabeelstructuies (4) ofa Bide{11)%f at least one of
- 14 said apertures (9) so that at least one barb (14) extends in a plane of the panel (1) in towards

another side (11) of said , . . .

3. A security panel (1) as claimed in Claim 12, when

10 appendant from Claim 10, in which said tab(s) (24) is/are

provided between base portions (18) of an adjacent pair of

barbs (14).

14. A security panel (1) as claimed in Claim 12 or Claim 13,
15 in which the barbed structure (4) has at least one pair of
said barbs (14) spaced along the length of the corresponding
strip of metal (6), and at least one of said tabs (24) 1is

positioned between said adjacent pair of barbs (14).

20 15. A security fence, comprising at least two upright fence
supports (32), and a security panel (1), said security panel
being supported by said fence supports (32), wherein the

security panel (1) is as claimed in any preceding claim.

25 16. A method of forming a security panel (1), comprising the
steps of: making a plurality of non-intersecting cuts in a
sheet of metal; expanding the cut sheet to form an expanded
metal mesh (2), the mesh having apertures (9) therethrough
bounded by a plurality of sides (11); forming one or more

30 barbed structures (4) in metal separate from the expanded
metal mesh (2), the or each barbed structure (4) having at
least one extending barb (14); and affixing at least one of

sald barbed structures (4) to a side (11) of at least one of



aperture (9). 5 17. A method of forming a security panel (1) as claimed in Claim 16, in which the method
comprises the step of affixing the or each barbed structure (4) between a pair of nodes (8) of the metal
mesh (2). 10 18. A method of forming a security panel (1) as claimed in Claim 16 or Claim 17, in which
the method comprises the steps of forming the barbeld*structure (4) with at least one extending tab (24),
and then wrapping the or each tab (24) around portions of the metal mesh (2) bounding the aperture 15
(9) in order to affix,tge barbéad strucwge %Ag tghsatid side éll of said a£%tur? 4(9). 19t. A 5nethod of forming
a security panef(af) as claimed'in any o lains 16 to i Zih-which t}ﬁermeti'uod cgr%p?i%eg thé 20 step of
welding the barbed stnctore (4)dotheanetal mesh (@) at enesorotore points betweenfnedes!(8) of the

metal mesh (2,25 +,re (9).

5 17. A method of forming a security panel (1) as claimed in
Claim 16, in which the method comprises the step of affixing
the or each barbed structure (4) between a pair of nodes (8)

of the metal mesh (2).

10 18. A method of forming a security panel (1) as claimed in
Claim 16 or Claim 17, in which the method comprises the steps
of forming the Dbarbed structure (4) with at least one
extending tab (24), and then wrapping the or each tab (24)
around portions of the metal mesh (2) bounding the aperture

15 (9) in order to affix the barbed structure (4) to said side

(11) of said aperture (9).

19. A method of forming a security panel (1) as claimed in
any of Claims 16 to 18, in which the method comprises the
20 step of welding the barbed structure (4) to the metal mesh
(2) at one or more points between nodes (8) of the metal mesh

(2) .

25



