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A, COVPOSI TE ARTI'&;_E AND METHOD OF FORM NG A COWPGSI TE ARTI CLEFFF EED O
| N\VENTI ON This inverition relates to a conposite article and g ﬁé‘t’ﬁhqﬁj—%f P
form ng such a conposite article and particullarl y to a conposjte ar‘"t-‘*i”él"éjfjf_{‘
useful in the building trade. The invention i's particularly ditected ,
towards a security screen arrangenent for donestic and comrercial doors @Tﬂv\w
w ndows. BACKGROUND Oied ' Ok orm
of robust panel whi c%zc abhegt@tﬂg%&%;ﬁwgtgﬁﬁ%rti n?jﬁp‘r"g%e%gnqmmé
adapted to prevent e ﬁ * per haps egress of persons froma particul ar
area. The use of screens is often in doors and w ndows so that while access
t hrough the door or w ' ed light or air or both can enter a
secured region. Ther\glggg\éﬁmj\ﬁﬂ@y however, where while it is desirable
to have a security screen to give a secure region and to allow |ight

through the security Tifg mwention raatedto dedimpdeite afivle hAd al mewNodi of fomiing shoh a

region. In the past : |§ﬁ@m . o] gl 9#
for glass to be sir o%é r?%gg%?#%é%ﬁg\ﬁa e ‘"J@Z%g‘?ﬂﬁp?,&g %’#ﬁ‘ﬁf‘gﬁwﬂlg t@i? ‘H}'g
expensive and can be“@é’ﬁy heavy. To provide the dual. function of security
and restriction of air flowwhile still allowing Iight to pass through,

transl ucent or tranegRedToadE PRy feced ENalrEh B BEEHY ScteBT AlianBgon
an expanded netal. medor domesticcand eeromerciat doeraandovindews.pr ovi ded by a
plastics material panel. It is not adequate, however, to nerely to fasten

because this provi deBARKERERO Hr PREINVRNQNCT el e i cles 1t may

rattle and it would be relatively straightforward for a person to separate

the two articlesiQ Sseurity screens are usually some form of robust panel which can be fastened
into a supporting frame and which are adapted to prevent entry or perhaps
egress of persons from a particular area. The use of screens is often in doors
and windows so that while access through the door or window is prevented
light or air or both can enter a secured ragion. |

ar e

15 There are situations, howaver, where while it is desirable to have a security
screen to give a secure region and to allow light through the security screen it
may be desirable not to allow air into that region. In the past such a dual
requiroment has been fulfilled by glass but for glass to be strong enough to
provide the.security element it is very expensive and can be very heavy.

- 20 To provide the dual function of security and restriction of alr flow while still
allowing light to pass through, therefore, it has been necessary to provide a
- separate security panei and translucent or fransparent panel. '

The security element can be provided by an expanded metal mesh and the
translucent panel can be provided by a plastics material panel. It is not

25 adequate, however, to merely to fasten the plastics sheet material on to one
side of the expanded metal mesh because this provides a product which is not
a single rigid article. It may rattie and it would be relatively straightforward for

a person to separate the two articles. S ///
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21t is the object of this invention to provide a security s

of a conposite article which will provide a security function gsaghts -,as;\; CEN
allowing light but not air into a secured regi on. SUMVARY CF[ HE | NVReNAGEN
In one form therefore, the invention i.s sai®to reside in at s

i er st ces betweon 1h8 8 oBiegb Py a1 Hiales 33 bchad fomppsed o a
pressure fornmed ont o GOMPositaariigle whichwill-providea semuity functiom as wellsas aliowing

mat eri al extends int@ hhbumdte!ilsimolsswﬁreﬁh ioppi al nesh to formthe
i nseparabl e conposite securl ty screen It will be seen that by this
invention that is provided a neta h whi'ch provides the security

function of the arti @WM&%YQFpTHEﬂNVENJIQNt material formed onto the

metal nmesh so that it is inseparable fromthe netal nesh. The plastics

material will forg ar 8 The use o0

pl astics materi al §1 néﬁéﬁg féﬁg}ﬁgéeiwgst@%g é%%?%d’&%@g ilS Rppslte se '%W

i nherent br eakage pr@péﬁﬁﬂ eQnprigieg arafepy ot metal mrstichaving bars mmersﬁmmemeen
type which :ncl udes H@ébawwﬁpléyﬁeé%ﬁéétmatdﬂhwédtﬂﬁnéf) Fb%shl%foﬂ'nbﬂi%nd)&ne
Be formed | nto the i eie anbiaEl edihas i plslipdmatarel Bhus ima e

di anond in cross secintsratices phifw metah mesbitadorm theviesepanblacqmpositacecurity
shapes are such pg t @ctdipl.ude an undercut on the side of the panel so as to
enabl e the softened plastics material sheet to forminto the undercuts to

formthe conposite shape. Preferably the netal nesh panel is an expanded
met al nesh. it will be seen that by this invention that is provided a metal mesh which

provides the security function of the article with a plastics sheet material
formed onto the metal mash so that it is inseparable from the metal mesh, The
plastics matarial will form around the bars of the mesh to grip thereto.

15 The use of plastics material instead of glass is advantageous because glass
has inherent breakage properties.

Preferably the expanded metal mesh Is of a type which includes bars having
undercuts on the side opposite to that on which the plastics material is formed
stch that the plastics materiat can be formed Into the undercuts.

20 The bars may be circular, eliiptical or diamond in cross sectional shape or any
' other convenient shape. These shapes are such as to include an undercut on
the side of the panel so as to enable the softened plastics material sheet to
form into the undercuts to form the composite shape.

Preferably the metal mesh panel is an expanded metal mesh.

25 Byvacuum fonnlng the plastics sheet material onto the metal mesh the sheet
material actually extends against and preferably around the bars which make
up the metal mesh and by doing so grips the bars not just in one or two places
but ali over the sheet thereby providing may points of gripping and hence a
rigid composite security scraen.
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Byi vacadum forming the plastics sheet material onto the netal

materi al actually extends against and preferably around the Rar$SWhich fraké «" §
up the netal mesh and by doing so grips the bﬁrs not just inione ofFEPWMED
pl aces but all over ‘'t he sheet thereby provi dithg may points of~ gripping and

hence a rigid CO”DOS'StﬁthSQIQfdédh'\ﬁﬁlﬁﬁébcun &r@éﬁéaﬁtﬁdrﬂb@'nfdﬁmlr%@ suifable
securlty screen. canthenZgr&)th P"? ui tab frame to provide

or wi ndow as required B PdQQEQF Q;%?%Eﬁﬂ 8. t he advant age that
it is still relatively light iin weight and therefore still convenient to

ent Ty and’ consequent |G SraralfReiny SofbeRTi thp ddlatage it s i plafivdly gt i

al te?/nat e form ?he i ﬁéﬂﬁﬁs‘?ﬂf; ﬁ)&yefﬁﬁa st} eprvgnie, Qgt%‘é%?ﬁﬁﬂ?é‘ﬁ[t@cﬁ mepéﬂﬂﬁ&"ﬁ@a
a conposite securbty mnebmwndnwwhﬂg itsteps aleeatryandroonsaquently insdols ondadt into
panel of a type havi Qﬂe 5,,%@ g, erstices between the bars, laying onto

the nmetal nesh panel et 0 ernopl astics material, heating the

t her nopl astics nmateri aI dr awi ng the plastics material into interstices of
the netal nesh by rrednanc&ltematedamﬂwmlvgnﬂmemayrbe sniwltdadebmoim@mbmodof

plastics materi al to Of@&m@gﬁé B ,t,g gﬁfegg vidin

tion th kY 284
whi oh can beeLiehsfﬁwé'aﬁpaeaﬁq"a% ef%&pe%qv " ”Se e iero et B %t'ﬁtey
an al umi ni um exphOdedaying ahtmmmmeshlhamkarmat of maundmlaaiwmamtau heating
metal mesh 1S a VKRG inififobidsiids FR8nd, ARG HIbikes 1hbteRBM TGO of the

of netal nmesh may be
metal mesh by means of a vacuum or by pressure and allowing the plastics
material to cool,

As discussed above, by this form of the invention there is provided a
15 composite and inseparable article is produced which can be used fora

security screen.

The metal mesh panel Is preferably an alumlhlum expanded metal mesh
panel. An example of such an expanded metal mesh is a "Viking™ security
mesh although many other configurations of metal mesh may be also used.

20 The plastics sheet material may be selected from polycarbonate, polymethyl
methylate, polystyrene or any cother sultable plastics material. '

‘Preferably the plastics material is a polycarbonate sheet material and may
have a thickness of 0.5 - 3 mm. Preferably the thickness is 0.75 mm.
Polycarbonate Is useful because of its high impact strength.

25 In one form of the method of the invention there may be provided a planar
- backing plate behind the expanded metal sheet during the vacuum forming
process so that where the plastics sheet matarial Is drawn through the
- interstices between the bars in the metal mesh panel it extends to the planar
backing plate and is formed into planar portions in those interstices. Hence
30 therels provided In the finished product planar portions in the interstices so
that some degree of visibility through the panels is possible where a
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met hyl ate, polystyrene or any other suitable plastics materi | THIY eferably nEEN
the plastics material is a polycarbonate sheet material and nay hamgpa.\(,;_g
t hi ckness of 0.5 - 3 nm Preferably the thi ckness is 0.75 m*n%hyrc—aﬁag fretgmm——

the i nvent on  ner o TRlisbalsr PASEE Shedt mERiAhls sda e Bbfibdbaddly PRIWEy '
expanded metal sheethaversurfacernatiemiog mmtﬁhﬂ@nphed@gmm'te panehnay Bavee

plastics sheet mat erwéﬁemédgfmpbhbgyghtﬁdﬂmm,gg@sst|ces bet ween the bars
in the netal nesh panel it extends to the planar backing plate and is

formed into planar portions in those interstices. Hence there is prOV|ded
in the finished prodlhe metalmaestppaneis mayi haveistdrsticesriopesings which aspaquars,

degree of visibilsi t yrikh ﬁlﬂﬁ]h:iérh@n@%ﬁébé or &t ﬂ%&tﬂ@r@e &F 6r Fregulaf convenient

have. Sur f ace. pat Eéfﬁﬁ’%@%ﬁé? nafe WiBrsHaFE il B A8 pats of et i W5
patterned pl anar porMMinkng metalofithe metalimesh matesiahmay ba steal gr-akeminiym pr any
have i nterstices Of GiRgNESenidht ABtEN CTIAIMBESE mash el il beioniaa by SHSIon’

of any other regular_qr irre lar conve t sha e e.i nt rstlces
wth sizes in the rat?PgQ 83%3(5 %é“ﬁ%?ﬁﬁa%‘for@ed

material nmay be steel or alum n| um or any ot her convenl ent nmetal. The met aI

mesh panel may R f %’% re?dnﬁ(fdrﬁﬁéf%ehﬁfeﬂﬂ@n h n#aiéﬁn%#
froma netal sheet onté e Stin l..n orm gqntlon
the plastics sheet ? 3‘ "Eh‘?ﬂ’(ﬁ?cgm s(?&?@' (?P’ef’ﬁéee

security scrkeen, hoveaterial trlay he M%GMnsldamMidmﬂWMMMt her
i nsi de or outS|de|nthef|naI instal |l ation.

This then generally describes tha invention but to assist with understanding
referance will be now made to the accompanying drawings which show a
15 preferred embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
Inthe drawingé:

FIG 1 shows a view of a expanded metal mesh panel with a plastics
sheet material formed therson of one embediment of the invention;

20 FIG 2 shows a view of a portion of the cross section of the metal mesh
and plastics sheet material along the fine 2 - 2’ in FIQ 1;

FIG 3 shows an enlarged view of the cross section of ona embodiment
of the composite security screen of the present invention; and

" FIG 4 shows an éenlarged view of the cross section of an altemative
25 embodiment of the composite security screen of the present invention.
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understanding reference will be now nade to the acconpanyi ng:, ﬁ%” n-
=lar 5 3EEN

show a preferred enbodi nent of the invention_ BRI EF DESCRI PT
DRAWNGS In the drawings: FIG 1 shows a vi ew50f a expanded
with a plastics sheet material fornmed thereon of one enbodi nent of the

motal meoh and pl ast PETAMEEBRReRIIPN SR THE RERWNES %' N Fic 1t miG
3 shows an enl arged view of the cross section of one errbodl ment of the

conposite security S%ﬁ%oﬂhgtnh&em bt mavaawnge a@ﬁﬂgﬁhﬁu@}fﬁ@ﬁ t%n be

enl arged view of the cro ction o a te Ive, e
conposite security sE?%ﬁ‘%ihQ RYpaded ﬁ\%{\q cmprises: ppmpe( ofmetal

DESCRI PTI ON OF THE DY diGiftelmis Uemiﬁng@etmem ﬁeqealsgnesofummbm\sﬁmdand I n

‘particular FIG 14 B{? §§%tp \9‘ ?.ognéfl n eﬁé‘bgﬂ&ﬁl@%p?ggﬁ

nunber of netal bars

- di anond shaped i nt er@?rﬁ&e |ﬁ'@"’}9ef§9 and exesringRvey ihe Bé@alsa
bars 2. Into the mtplastm:s:shaéi dmepldem Theshaetnnatenaems)ueemvaammbr oratsoe

he b 2 | |
Vacuum or preseur e rigruSg dyeR R iBkn Thddid ‘%?R%@?ﬁﬁaﬁab’“@ﬁr%g 4 %W‘f i e
regions 4 and into tiRterstiges 3o provide @GObmﬁﬁéh&e%‘Uthrq'ﬂﬂpﬁ, pata hﬂﬁ@'@lﬂlg

clanps onto the ]j®i niegibriscandalto Imtb Heslsars 1 giviethe Rakiposite 8hest dfithe mventlon
conposite sheet of the |nvent|on FIG 2 shows the cross section 2 - 2

FIG 1. The nmetal bars are
F:G 2 shows the cross section2- 2'in FIG 1. The metal bars 2 are of a

substantially circular or elliptical shape and the plastics sheet material 5
particularly when cooling after vacuum forming has shrunk into the undercuts
or racesses 6 at the base of the circular shape of the bar 2 to form a positive
15 grip of the plastics sheet material on fo the bars of the expanded metal mesh
_ 80 as 1o provida a composite product. |

In FIG 3 a detail of the vacuum or prassure forming procass onto a metal bar of
one embodiment of expanded metal mesh is shown. A planar backing plate 7
is placed behind the expanded metal sheet 1 during the vacuum forming

20 process so that a planar surface 9 is formed in the region 8 of the sheet §. The
vacuum forming process Is carriad out by air being drawn through the
apertures 10 in the backing plate 7 while tha shaet 5 is heated to soften the
sheet.

~in FIG 4 a detall of the vacuum or pressure forming process onto the metal
25 bars of another embodiment of expanded metal mesh is shown. In this
‘embodiment the bars 20 of the expanded metal sheet 21 are substantially
rectangular but angled and the plastics material 22 is vacuum or pressure
" formed so that It extends into the undercut 23 to provide a rigid connection of
the two components to form a the composite security screen of the invention.
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substantr aI l'y circular or elliptical shape and the plastics "

5 particularly when cooling after vacuum form ng has shrunk

n’t—rgﬁ $H5ET HAo BEEN
undercuts or recesses 6 at the base of the circul ar shape ofi| t he HEPLACED

forma positive grip of the plastics sheet terial on to the—bars of the
expanded netal mesh so as to provide a conposite product. In FIG 3 a detail

of the vacuumor pr em&f}f %&iﬁaﬁﬁaﬁ aRB%Ae Riaifb iﬂat @iov%n@@émafontext
qike '

enbodi nent of expande ILS 'S apar

pl aced behind the ex is, tha words| sehand, a H‘Fﬁq%&dﬁ{% tigpg, such as
so that a planar sur fcoapriSings aﬁdr‘mﬂdding wilkbe egdarstcﬂad.‘rlb lh’rw tHecietiuSlonTdfea

vacuum form ng proce
apertures 10 in the E%(!:éq 'r?gg% g’%\/\ﬂﬁ%m@teﬁseagtneet u 'gérggg'h}’é nteﬂeror.
the sheet. In FIG 4 Sroupef 96?’% he vacuum or pressure form ng process ont o’

the netal bars of another enbodi nent of expanded netal nes
this enbodi nent the bars 20 of the expanded netal sheet 2% ar

substantially rectangul ar but angled and the plastics nat
or pressure formed so that it extends into the undercut 2
rigid connection of the two conponents to forma the corrpG)sr

screen of the invention. 6 Throughout this specification and the cI ai m;
that follow unless the context requires otherw se, the words 'conprise' and
"include' and variations such as 'conprising’ and "including" wll be

understood to inply the inclusion of a stated integer or group of integers
but not the exclusion of any other integer or group of integers.



7 G.A?R/Egg TUE ;B? g%rrposc?l‘é‘[ss%qc%rl ty screen conprising a shee .
mesh having bars and interstices between the bars and a plas ;
materi al vacuum or pressure forned onto one side of the netal ’Jm EE l’””"l ‘f
that the plastics material extends into thednterstices and g
the bars of the mta&gkﬁ@ﬁé to formthe conposite security screen.
conposite security s as in Caim1 wherein the plastics sheet materl aI
is selected fromthe group of poI ycar bonat e, pol ynmet hyl nethyl ate,
pol ystyrene. 3. 1.A CoNppébinposite: sisaurity scrbeﬁ!nom‘prlshg(a sineatbfvﬂeialemesh he

| astics sheet mater
ltohl ckness in the ran dﬁ}'}# B?& %?%ﬁ‘%a&&wégﬁﬁ{a ngl%‘ﬁbé‘gh@etmateﬁal
screen as in C al m MQMWP&BE@’BIf@@QQ:Qn@MSI%PEm%ﬂ‘e 5Mﬁ of
0. 75I nm ﬁ | d GEBIE hatesiaratehds ints teintersticas@md grips againstithe ﬁhts ?f the
metal nesh incl udes | posite to that from
which the plastics rfﬁ%ﬁ%%% tgq?w&gerdg%ué%%h et%?%l&??éa}gt Ics material can
be formed into the undercuts . 6. A conposite security screen as in
- daim1 wherein the gretal rRebripbsite BBty Btreén as in Cﬁinwrmmemmeptmcssheet

A Comosi te securi %“@%%Ek”%éeﬁﬁ%ﬁ m’gefwé%éﬁﬂ'ﬁ%@%ﬁs Rty e

secti onal shape sel gualystyfenem circul ar, elliptical or dianond.
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10 3. A composite security screen as in Claim 1 wharein the plastics sheet
material is a polycarbonate shast material having a thickness in the range of
from 0.5 to 3 mm.

4. A composite security screen as in Claim 3 whereln the plastics sheet
‘material has a thickness of 0.75 mm,

15 & A composite security screen as in Claim 1 wherein the metal mesh.
includes bars having undercuts on the side opposite to that from which the
plastics material is formed such that the plastics material can be formed into
the undercuts .

6. ~ A composite security screen as In Claim 1 wherein the metal mesh Is
20 . aluminium.

7. A composlte security screen as In Clalm 1 wherein the metal mesh is
an expanded metal mesh.

8. A composite security screen as in Claim 1 wherein the bars have a
cross sectional shape selected from circular, elliptl_ca’l or diamond.
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steps of providing a netal nmesh panel of a type having bars and interstice

between the bars, laying onto the netal mesh_panel a sheet of”llll IMI IM!I'I”II' '

t hernopl astics material, heating the ther rmpsast ics materi al .

plastics material into interstlces of the nmetal mesh by rreans of ‘a vacuum

or pressure and allow ng the Iast s naterial to cool. A net hod

in daim9 further ifcluding B’Qﬁ“c camAgsile 3¢ ¢ SErREN cRMAse
behi nd t he netal shestepdmflpngndnhga\metwmash mmemeyﬁednmnmb@rsmmbmtersﬂces _

between t he bars | PRovesiifp beRd %ﬁﬂﬁé’f’ﬁ‘ fle E}xn?h‘e fHeatiinpl & ST‘E%’S‘?'S“B"‘"%“S““
pl ate and hence proviHden tgnhefm\srthm T'ﬁ'nﬁfa“ﬂﬁg he plastics mate .
t her nopl asti cs mef er intd intorstibes ofrharrnétabmsh bic means%ﬂaavmm:rmer preslirei anda

wherein the pl astlcrsrg{?@ﬁbr@?hﬁs@émaerm %bsp fromthe group of
12.

pol ycar bonate, poly pol'ys yrene A nethod as in
Claim9 wherein the net aI mesh panel is an expanded netal nesh. 13. A

nmet hod as in Cai m9igherei A méthoasdn iGiaim 8 fntrerincleding dnnktepufprovidinged ed
f romcircular, elli pbfaﬁgl' bgékh% piked Behind the metal sheet during the vacuum or pressure
forming process so that where the plastics sheet material is drawn through the
10 interstices between the bars in the metal mesh panel it extends to the planar
backing plate and hence provides in the finished product planar portions of
the thermoplastics material in the interstices.

11. A method as in Claim 9 wherein the plastics sheet material is
selected from the group of polycarbonate, polymethyl methylate, polystyrene.

15 12 A method as in Claim 9 wherein the metal mesh panel is an
expanded metai mesh.

13. A method as In Claim 9 wherein the bars have a cross sectional
shape selected from circular, elfiptical or diamond.
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