repair ard- maint ai n.  For exanple, if it was desired to i nst al | _
bul et resistant part+tionmng within a building (such as a bank or
iacedubst anti al manpower or machi ne woul d be needed

gret al bul | etb.proof or resistant material. In
addition, in ,lre metal materials are used, support structures
have to be by BRI ®¥ort the metal material. These known nmaterials

t herefore present certain difficulties and such m1ﬁ+£ulLLeswanolve bot h
time and expense. It should be appreciated that g”fﬁ?@dltlé$gaiﬁﬁihrlse
with the use of known materials (including netalmaterfi@dg)zin nnblle

Security galided 'QQﬁ?Jﬁﬁ%ﬂ%%éHinﬁﬂﬁghéfﬁ and d tTHe tike-~TFhese iar e

however Ot —exant Oty :**object of this invention to go
at | east some way towards overcon1ng or mnimsing the above problenms and
1o provi g ilshq nRebleiiertd liatdes e MBJL Ko sRidils it MRARIERGHYl choice in

the use of bullet resistant material s. It is a further object of this
invention to provide a straightforward and efficient bullet resistant
nmateri al gp uikBer thhp edhe obclilbus iforaial iod bulliletbeegiBtappamebecia28 t he

have been known and used. For example, many forms of
expensive reinforced glass are available which are used as
bullet proof material. Attempts have been made to aevei@p a
bullet resistant material, which is a combination of glass
sheet and polycacrbonate sheet. However, these attempts have
been unsuccessful in that the two materials are essentially
‘compatible, and no successful way of attaching them, ot
bonding them, one to the other has been achieved. In
addition, various forms of metal bullet proof material are
available and used. Bullet proof materials are used in
buildings and installations where it is desired to provide
safety and security. For example, banks, financial
institutions and certain government offices often utilise
bullet resistant materials in association with certain areas
within installations, or alternatively in the construction of
buildings or installations where security is desired. The use
of such bullet resistant materials if of course commonly used
in banks and financial institutions. Alse however, it is used
in certain defence establishments, police stations, detention
centres, and in association with foreign embassies,
consulates and diplomatic installations.

di pl omatic instal
“to lift andigaass

One of the probleme with known fotms of bullet resistant
materials is cthat they are particularly expensive, difficult
to manufacture, and in some cases (where metal materials are
used), heavy and difficult te transport, manoceuvre, ianstall
and repair. For example, the bullet resistant materials
generally available in the form of glass, are very expensive
and the expense relates to both manufacture, and
installation. The metal bullet resistant materials uvsed ace
very heavy and are thus difficult to transport, install,



foll owi ng description. Brief Summary of the Present Invention Accordi ng
t.@ one aspect of this craking invention there is provided a bullet
resistant material including at |east one integral and conpressed core
“formed of fibrous material, bonded together with resin; said at |east one
core having a coating |ayer applied on @&, |east one face thereof; said .:
coating layer including at least resin and at |east 50% (by volune) filler

particles. : According to a further aspect ‘of this
invention there is provided a bullet resistant material including a core
in the formof an integral conpressed core forned of a plurality of
woven fibreglass mats, bonded and conpressed together with a resin; said

at | east op@ps&DEcahavihadntaiedt Feg kawRpie) 2¥ ir LRaShes?Peliage thereof;
ast 0@6(b§ vol une)

Tt LMRCITICT IR S I (O

Accordi ng bwi Bd3ingt heschspeck bhnkhbs dbplomaobct brseallacion),
substantial manpower or machine would be needed to lift ang
manceuvre cthe metal bullet proof or resistant material. In
addition, in many cases vhere metal materials aze'used,'
support structures have to be built up to support the metal
material. These known materials therefore present certain
difficulcies and such difficulties involve both time and
expense. f{t should be appreciated that difficulties also
arise with the use of known materials (including metal
materials) in mobile security installations, banks,

armoured cars, and the like. These are however by way of

example only.

It is an object of this invention to gc at least some way
towards overcoming or minimising the above problems and te
provide the public and industry with e useful and meaningful
choice in the use of bullet resistant materials.

It is a further object of this invention to provide a
straightforvard and efficient bullet resistant material.

Other @bjécts of this invention will become apparent from the
folliowing description. '

Brief Summary o©f the Present Invention

Accerding te one aspect of this invention there is provided
a bullet resistaunt material including at least one integral
and compressed core formed of fibrous material, bonded
together with resin; said at least one core having a coating
layer applied on at least one face thezeof; said coating
layer including at least resin and at least 50% {by volume)

filler particles.



provirded a bullet resistant material including a plurality of spaced
apart integral and conpressed cores, said cores being formed of a
plurality of woven fibreglass mats, conpressed and bonded together wth
a.resi-n; a coating |ayer being provi ded and being applied to and between
. adj acent faces of at | east two space&Bapart cores; and on an outer face
of at | east one core; said coating layers including resin and at '

| east 50% (by volune) filler particles. According to a further aspect
of this invention there is provi ded a bullet resistant materi al
including a plurality of spaced apart integral and conpressed cores,
sai d cores being formed of a plurality of woven fibreglass mats,

conpressecgc;@@@&@%seg 2@99&&9%#&@ @graﬂg‘ iﬁvw %A&Yéwe' ng
provi ded and bejing ap to and between a Jacent_ tace | east two
spaced apa@@‘&’tﬁ%& ag\!l LIREaRCBHBERNT RS %’t im}r%%ﬁsfl‘i Fheqss din sthe

coating | o oA Wgegesi nc@ag:@ésea é&aastfw Ry ;@'pmmaiﬂdj e
orm.o

particles; wherein said filler are in

P oher o5 ofvatihd riaitess wite, fdbeh At SHPaiabo ol APoRdARI N LS &

t hi ckness.zes $3r; afa il ok im&m afe tdor Ao kPaliay 1@yer onlldts

“invention e d b y. of o exannl I th reference to

t he accorrﬁl\agnaysltngm(ﬁ gfjﬁ%égsﬁg iNa saoid oarg:in% ci%y\ér 1% glué\ﬁﬂng at least
ztesin and at least 5@% (by volume) of a plurality of filler

particles in the form of hollow spheres.

According to a further aspect of this invention there is
provided a bullet resistant material including a plurality of
spaced apart integral and compressed cores, said cores being
formed of a plurality of woven fibreglass mats, compressed
and bonded together with a resin; & coating layer being
provided and being applied to and between adjacent faces of
2t least twe spaced apart cores; and on an ocuter face ¢f at
least one core; said coating layers including resin and at
least 30% (by volume) filler particles.

According tov a further aspect of this invention there is
provided a bullet resistant material including a plurality of
spaced apart {ntegzal and compressed cores, said cores being
formed of a plurality of woven fibreglass mats. compressed
and bonded together with a resin; a coating layez being
provided and being applied to and between adjacant faces of
at least two spaced apart cores; and on an ocuter face of at
least one core; said coating layers iancluding resin and at
least 50% (by volume) filler particles; wherein said Eillet
particles are in the form of holldw spheres of fused alumino
silicate having no less than 10% wall thickness.

Brief Description of the Accompanying Drawings

This invention will be described by way of example only, and
with reference to the accompanying drawings, wherein:



Fig. .1 Is a side diagrammatic view of a bullet resi st ant

mat eri al according to one form of the _ present invention,
“Fig. 2 .1s a side diagrammatic view of a bullet resi st ant
material according to a further form . of the present

i nvention, and. Fig. 3 is a side*i-agrammatic view of a bullet
resistant material according to a further form - of .the preséent
i nventi on. Det ai | ed Description of Preferred Enbodi mnents of the Present

| nventi on This invention will be described by way of exanple only, and it
shoul d be appreciated that nodifications and i nprovenents may be made to
the invention piig. hqut depard i $pad r PLB & HinfelOR wed F i \silliiedn as defined
by the appended cl ai ns. The bul |l et Tesistant terial of the present

i nvention provides substZff 1&F22%ARk cﬁ@r"zt%gmﬁ%ﬁ?%l Ioé?ﬂpr@efsi@(%nt
materi al s avail abl e and presgentp imdddeiidn,s tine. The present invention
provides a bullet resistant material which includes at | east one core
together with a coating material, which can be applied to a single core or
bet ween and t &ig-plur al iksy afsicle adiagrisginatiic yimecdfapabuldae fromt he

ot her. Waether or not a s by p ' 0f uCQr C [.Ng

| ayers are provided, deﬁgiﬁyéﬁﬁﬁpfﬁgﬁéggi%gga?ﬁgégn%gsgo?a%EEQBUFPE?
resistant materi al bei n@g the Présent iﬁventi@ﬂ, and

Fig. 3 is 2 side diagrammatic view ¢f a bullet
resistant material according to a further form

of the present invention.

Detailed Description of Preferred Embodiments of the Present

Inveation

This invention will be described by way of example only, and

it should be appfeéiazed that modifications and improvements

may be made to the invention without departing from the scope
. of the invention as defined by the appended claims.

The bullet resistant material of the present invention
provides substantial advantages over the known bullek
zesiscant materials available and used up vatil this time.

The present invention provides a bullet resistant material
which includes at least one core together with a cocating
materiel, which can be applied to a single core or between
and to a plurality of cores which are spaced apart one from
the other. Whether or not & single core or a plurality of
cores and coating layers are provided, depends upon the
desired thickness of the bullet resistant materfal being
manufactured and of course depending upon the desires of the
user and the purposes for which the bullet resistant material
is to be used. This will be further described and referred to
hetreinafter.



manuf actured and of course dependi ng upon the desires of the user and the
purposes for which the bullet resistant material is to be used. This wll
‘be further described and referred to hereinafter. The

- bul I'et resistant material of the présent invention i ncl udes one or nore
cores. The cores are forned of conpressed fibreglass mats which are
‘bonded together with a first resin, and c&pressed to obtain a core of a
desired t hi ckness. Eack core is formed by providing a plurality of
woven fibreglass mats, for exanple using an 800 gram per njerr] woven
fibrous strand. The woven fibrous glass strand is woven into a mat form
whi ch then g Ha9 6k hashid ind W terial I theepidRlent Q&@@mﬂ‘é@ﬂ

fibregl b h h this i
by iy of SPRRNERRG AR WAy FRe SR S odiaReanEts are used i n

t he forhatmumpzease@ faﬁsegﬂw§snwﬂ§5awéi@ba@@& wenided tpgetheesidthi a t he
formof an IO gy eoPres8eN Lo BbTalANES b8 BRI 8 geb29Blher.
Once 't he pggggﬁé%%?%ed %Lnber ofenats hgve bgen formed and gong d

" toget her WEPACSKRESBrst resin (to obtain a core of a desired thickness),
the woven fibreglass mats are conpressed. Follow ng conpression at a

Predeterm §2d,PLEE8UIS E8tadaPLi BLELTRRR Bo)FEaRley ! GF 4iiGagnel N0 upon
m- woven

fibreglass mats, for example using an 800 gram per
fibrous strand. The woven fibrous glass strard is wovén inte
a mat form which then acts as a base for the core. For
example, each woven fibreglass mat may be approximateliy 1 wm
in thickness, although this is by way of exsmple only. A
plurality oi woven fibreglass mats are used in the formation
' 6f a core. The mats are coated with & first cesin, in the
form of an appropriate polyester resin. This bonds the mats
together., Once the predetermined number ©f mats have been
formed and bonded together with the first resin (to obtain a
core of a desired thilckness), the woven fibreglass mats are
c@mpzeésed@ Following compression at a predetermined pressure
for a predetermined period of time (depending upen the
desired thickness of the core}, the core is allowed to cure.

By way of example ounly., in the formatien of the cores, and in
one form of the invention, the ratio of fibre mat/resin can
‘be calculated on the basis of 10 mm of resin per 12 layets of
800 gm mat of fibre. This is however by way of example only.

The cores are then used in the construction and formation of
bullet resistant material, together with other components, as

will be described hereinafter.

The £irst resin preferably used in the formation of the cores
is a polyester resin. 8y way of example only, an appropriate
l1iguid polyester resin that can be used to advantage is known
vnder the trade mark SYNULITE 40-6519. By way of example,

details of such a resin are:



desired thickness of the core), the core is allowed to cure. By way of
exanple only, in the formation of the cores, and in one formof the
invention, the ratio of fibre mat/resin can be cal cul ated on the basis of
10 mm of resin per 12 |ayers of 800 gmmat of f ibre. This is however by
way of exanple only. The cores are then used in the construction and
formation of bullet resistant nateriié, together with other conponents, as
wi || be described hereinafter. The®irst resin preferably used in the
formation of the cores is a polyester resin. By way of exanple only, an
appropriate liquid polyester resin that can be used to advantage i s known
under the trade mark SYNCLI TE 40-6519. By way of exanple, details of such a

resin are: &maarancea Appear ance@lear/grey ambexr |ear/grey anber
Specific gravi c gravity: Vi scogjde Brookfield RVT
25[err] C 100-12 Vol at'i | e cont ent 9 | JLie/ 1%
MEKP, 25[err] C¥ i%?sti(%ﬁo m ns St oﬂﬁ’é’%ﬁ’f’@%% PPS l%%éltzsgiﬁ)nt hs

Volatile content: 37%

Gel time/it HEKP, 25°C: 50 to 60 mins

Storage Life 20°C: 3 months

Refractive index: i.522

Thesa are by way of example only, and other appropriate
polyester resins can be used to bond the woven £ibreglass mats
together, so that following compression the core member

the present invention are formed.

In forming the bullet resistant material of the present
invention, & coating layer is applied to at least one surface
ef at least one core, although in other forms of the invention
{as will be described hereinafter by way of example), some
forms of bullet resistant material are formed with & plurality
of spaced apart cores with coating layers therebetween and if
desired on one or more outer surfaces of outexrmost cores.

The coating layer is formed from an admixture of a second
rasin filler, particles of calcinated alumim@ silicate s, and
vhere appropriate, one or more catalysts.

In a preferred form of the invention, 2 second resin used in
the coating layer is a low viscosity, low reactivity, high
clarity, acrylic modified polymer resin. By way of example
only, an appropriate resin is one which is for example also
designed and used for decorative coatings and the embedding
of particles therein. One example of an appropriate low
viscosity, low reactivity, high clarity resin which is able
to pe used in the formation of the costing layer, is known
under the trade mark ESCON E X80 (61-286). This is however



Ref r.acti ve i ndex: 1.522. These are by way of exénple_onIyL_and_
- ot her appropriate polyester resins can be used to bond the woven fibregl ass
mats together, so that follow ng conpression the core nenbers of the

“present .invention.are forned. In forping the bullet resistant material of
t he-present invention, a coating layer®is applied to at |east one surface
of at | east one core, although in other forns of the invention (as wll be

descri bed hereinafter by way of exanple), sonme fornms of bullet resistant
material are formed with a plurality of spaced apart cores with coating
| ayers the therebetween and if desired on one or nore outer surfaces of

out er nost cores. The coating layer is forned froman a adm xture of a
second resVRYf Pf| exampiet PBAYs R Bheti raveddal and myainduntwesy aofl. where
appropri at ggafipte Or 805 8182b8 ¥akh 2 rediad freferred formof the invention,
a second resin used in the coating layer is a |low viscosity, |ow
reactivity, high clarity, acrylic nodified polynmer resin. By way of exanple
only, an appropri at€ld®sin is one which is for exgalle gitea® desi gned and

used for decorativ coa%ipgs and t he enbeddi ng of rticles therein. one’
exanmpl e of an apmé%ﬁ%%i%‘IOM/viscosity, | ow react9f&%, high clarity resin

whi‘ch is able to Bsmesliity atc28%Waation of the @iating layer, is known

under the trade magje BN g Fad®ly (A1 -28%0: This IS H8%VE 01

Styrene compatibility: Iinfinite
- Uncatalysed stability at 25°C: 3 months
Gel time at 259%: 40 - 50 mins

These are h@weveg by way of example'only and it should be
appreciated that other appropriate resins may be used in the
formation of the coating layer.

In the formation of the coating layer, a plurality of
particles age mizxed into and with a second resin, these
particles preferably being silicate particles, for example
particles of calcinated alumino silicate. '

hile the invention is described by way of éxdnple dnly., with
reference to first and second resins used in cthe formation of
the core and the coating layer, the same resins can be used
in the formation thereof, If desired. It is however important
that the resins used allow the fibrous mats to be compressed
and bonded together, and that they allow the coating layer
and core(s) to be actached and bonded one to the other.

In one form of the invention, such particles are in the feorm

) of hollow spheres, for example hollow sphezes of fused
alumine silicate having no less than 10% wall thickness.
These have been found to be particularly effective as filler
particles in the outer coating layer of the present
invention. In other forms the spheres may be ceramic
microsphere patticles, for example formed of calcinated
elumine silicate, combining colour, low weight, high



way of exanple only. In that regard and agai n by way of eXaane,-detaiIs

of such a resin are: . Col our: pal e green
darity: cl ear Vi scosity at 25[err]C

H Specific gravity at 25[err] C 1.115 + 0.01

Styrene conpati bility: Infinite %¥- Uncat al ysed stablllty
at 25[err]C. 3 nonths Gel time at 25[err] C ' 40 - 50
m ns These are however by way of exanple only and it shoul d be

appreci ated that other appropriate resins may be used in the formation of
t he coating | ayer. In the formation of the coating layer, a plurality of

particles are mxed into and with a second resin, these _particles
“preferably begg@psegsdameatwevnfi s Jopopbsggpsien pad Felasigelyalevhat ed.

alumno silicghesaxgghl p&d&w&g R theOBalleinatedi Badmivionat 19kateanpl
only,with re erence to st and secong resins used in the formation of
the core and PREt&BAERagPYaYdY OfHEX8RRECre8FRS can be used in the

formation thereof, If desired. It is however inportant that the resins

used all ow t he fibrou%inats to be conpressed aggtbogﬁﬁd ol @ gghger and that -

they allow the coatin Fﬁyer .and ‘core(s) to be tached an onded one to
t he ot her, ~ Celouc: white
. " Relative density: 06.70 g/ce
-Bulk density: 100 kg/ﬁg
Melting point: 1600 - 1800°%

Bardness: g - 7 mohs scale

The chemical properties of calcinated alumino silicate, in
one form of the present invention are:

Silica (Si 02): 558 (by veight)

Alumina (Al O3} . 43.3% (by weight)
o Iron (as Fey 03): 0.5% (by wveight)
c Titanium dioxide (TL 02): 1.1% (by weight)

In a forvher form of the imvention the particles can be in
the form of particles.of .a calcine metal silicate such as
available under the trade mark WOLLASTONITE. These pacrticles

are generally in flake form.

- 1€ desired, a combination of hollow spheres and flakes or
pacticles of a silicate filler cam be used., Further, other
forms of approptrlate silicate fillers can be used.

If desired, the admixture of the eoatingilayez {(vhich will be
discussed further hereinafter) canm alse include one or more
catalysts. One appropriate form of catalyst is methyl ethyl
ketone peroxide which is a2 colourless, mobile liguid,
consisting of peroxide based on methyl echyl ketone. This is
de-sensitised with phthalate plasticiser. The ketone peroxide
is uvsed as an initiater (radical source} in the curing of



In one’formof the invention, such particles are in the form of hollow
spheres, for exanple hollow spheres of fused alumno silicate having no
| ess. than 10% wal | thickness. These have been found to be particularly
effective as filler particles in the ter coating |ayer of the present
invention. In other forns the spheres nay be ceram c mcrosphere.
particles, for exanple formed of calcinated alumino silicate, comnbining

col our, |ow weight, high conpression strength, |ow absorption
and relatively | ow shrinkage. Details of the calcinated alumno silicate
particles, by way of exanple, are: Si ze:

- 300 m ‘iﬂr%’&ufat%a PP ?éé’ﬂé: cesins, By vay of e:ﬂﬁdptl% only, t;y#}?aait lve

density:
kg/ n er r Peopecties \@af (YR poi Fetalyst may be: 1600 - 1800[err]C

Har dness: 5 - 7 nohs scal e The chem cal properties of
calcinated alumno silicate, in one form of thi pr esent |nvent|on are:
Appeaczance: - colourless liguid
Active oxygen: 3.7% w/w mins
De-sensitising agent: phthalate plasticiser
Density at 20°C: ¢a. 1.13 g/@m3
Flash point: above 62°C

This is by way of example only and other catalysts could be
‘used to advantage. '

In the preferred form of the present invention, the filler
pacrticles are added to and mixed with & predetermined ot
desired amount of resin, and are mixed until both properties
are formed into a thick pliable substance. Thereafter, a
predetermined amount of catelyst {s added to the pliable

- - subgstance and mixed thoroughly to ensure that the catalyst is
spread throughout the substance. '

In a preferred fnrm of the invention and in the formation of
the coating layer, the proportion of filier particles to
tesin (prior te the addition of a catalyst) is at least 50%
{by volume) silicate particles to 50% (by volume) resin. In a
more preferred form of the invention, the proportion is at
least 60% (by volume) filler particles to 40% (by volume)
resin. These are however by way of example only.

Further, while the invention is described with reference to
- the use of silicaste particles as a filler in the coating
layer, other fillers such as other ceramic fillers and the
like, in parcicle form, can be used. It is howevez.imporéant
that the coating layer include at least 50% (by volume)
filler particles so that the coating layer blunts, strips and
reduces the velocity of g bullet fired into the coating

N%



Silica (S 02): 55% - (by weight) Alumna (Al ferr]--
Oferr]): 43. 3% (by wei ght) Iron (as Fe[err] O[err]):
0.5% (by weight) Titaniumdioxide (Ti 02): 1.1% (by weight)
In a further formof the invention th&particles can be in the form of
particles of a calcine netal silicate such as avail abl e under the trade
mar Kk WOLLASTONI TE. These particles are generally in flake form | f
desired, a conbination of holl ow spheres and fl akes or particles of a
silicate filler can be used. Further, other forns of appropriate silicate
fillers can be used | f desired, the adm xture of the coating |ayer

(whi ch wi l{ Séééoéé”wéfwﬂét §86) £avo adis® dord wie bene or nore

catal ysts. éno priate formof catalyst [s_nethyl ethyl ketone peroxide
which is eBRﬂ#SﬁR eb®, thebf LBEPPEUFACE CBARREIRhy of peroxi de based on
met hyl et hyl ketone. This is de- sensitised with phthalate plasticiser. The -

ket one peroxide is used a ninitjator (radica so rc i i ng of
P The resulting & mfktuze s then poure co teéqgﬂg%‘ﬂg g

ijeast ene outer side of the core and is screeded to ensuze an
even thickness of coating on at least one side of the cora.
The coating is then allowed to set and adhere to the at least
outer side of the core, and the building material is then
placed in storage for a predetermined period of time to allieow

for curing.

In various forms of the invention, as will be described with
teference to the accompanying drawings, the cocating layez can
be applied to one outer or ‘attack®' side of a core or if &
plurality of cores is to be used, can be provided between
spaced apart cores so iong as a coating layer is provided on
the outermost or attack side of a core, to be exposed to
bullets. 1€ desired, an outer coating layer can be applied to
one or more coges, $5 as to completely extend about and
encapsulate said at least one or more cores.

This invention will now be descyribed by way of reference only
te examples of the bullet resistant material, and in so
descrzibing such examples, reference will be made to the fact
that the resultant bullet resistant panels have been found to
meet the necessary Australian standards for bullet resistant
materials, such as to comply with Australian Standarzd A.S.
2343 Part 2 «~ 1984. This Standard sets certain reguicements
and these are ocutlined below, and will be referred to in the

follewing examples:

s mm handgun

357 Hagnum

44 Magnum

12 gauge shotgun, using an

G 0 - resistant to attack from

G 1l - resistan% to attack from

G 2 -~ resistant to attack from

§ 0 - resistant to attack from
$ G shot projectile

o & o @



unsat urated pol yester resins. By way of exanple only, typical properties of

such a catal yst nmay be: Appear ance: col ourl ess
liquid . Active oxygen: 3. 7% w w m ns

De-sensitising agent: phthal ate pl astj,ci ser Density at

20[err] C . : ca. 1.15 g/cnferr] °° Fl ash point:

above 62[err]C This is by way of exanple only and ot her catal ysts coul d
be used to advant age. In the preferred formof the present invention, the

filler particles are added to and m xed with a predeterm ned or desired
anount of resin, and are m xed until both properties are forned into a

thick pliable gufstanesistaicald QkeatkPEedat 8" PRNgdugaLERbEENGALBENG! al S
added to the pliable suyhstance and _.m x g t horoughly to ensure that the
catal yst is spread tﬁﬁégﬁhﬁngtR§°§ﬁﬁ§g Fice. In a preferred formof the

i nvention and mnit hezkgigRiainan tof atbheckofitomoal 5y86 , mb hkrpabhoet rbilef
filler particlegs,to resi.n riQr. to th dditio C ' t | east
50% (by vqune% gifif&?ésﬁé ti%PeggFacEOggg%yévgfﬁéﬁ rgé@%¥§%% gfﬁg?e
preferred formof the invention, the proportion is at |east 60% (by vol une)

filler partiglgs, 50gd0% (by volune) resin. These are however by way of
exanpl e onl y==——EgriHer

- ~frer— while the invention is described with reference to
the use of silicate particles as a filler in the coating |ayer, other

fillers such @8n@ingE E8EABUCuELLYCESe ARELNd® ddidtrdd WRHdrd Pntid¥dBe £an
be used. It_is howevgr | ngirtant thatgthe coail r@ei avel lncl&_y{zlgh at | east
50% ( by VO|%%§;RQ & fibreglass core of approxima Y. i ,
. coating on an outer or ‘attack' side surface thereof, having
a thickness of approximately 6 mm. Thus, the resultant bullet
resiscant material has a2 total thickness of approximately 16

TR

The bullet resistant material includes one fibzeﬁlass core
formed as referred to hereinbefore, which is placed-in a
horizental snd level position. By way of example,
epproximately 1.69 kg of calcinateé alumino silicate
particles is added to 3.14 kg of second resin, per sguare
metre, and mixed until both properties are formed inteo a
thick pliable subgtence. Thereafter, 31 gm of the catalyst is
added to the pliable substance and mixed thoroughly to ensure
that the catalyst is spread throughout the substance.

The coating is then pouted onto the at least outer surface of
the fibreglass sheet and is screeded to ensure a minimun
even 6 mm layer is provided over at least the cuter surface
of the core, sc as to achieve an overall thickness of

aporoximately 16 mm.

Once the coating has set, the panels are placed in an
apptopriate storage area for approximately 7 days for curing.

it has been Ffound that such a bullet resistant material has 2
tating to meet the requirements:



filler-particles so that the coating |ayer blunts, strrps and reduces the
vel.ocity of a bullet fired into the coating-: - SRS

10 | ayer, and before the bullet passes into the core to be arrested
in the fibrous core material. The rgsultrng adm xture is then poured and
coated onto at | east one outer side the core and is screeded to ensure

an even thickness of coating on at |east one side of the core. The coating
is then allowed to set and adhere to the at |east outer side of the core,
and the building material is then placed in storage for a predeterm ned
period of tinme to allow for curing. In various fornms of the invention, as
w Il be described with reference to the acconpanying draw ngs, the coating
| ayer can be applied to one outed ®r 'attack' side of a core or if a
plurality of cores is to be use can be provi ded between spaced apart
cores so long as a coating layer i"s provided on the outernost or attack
side of a core, to be exposed t@& Hullets, If desired, an outer coating

| ayer can be applied to one or nore cores, so as to conpletely extend about

and encapsul ate said at | east one or nobre cores.
LAMPLE NO. 2

In this example, 2 bullet resistané material is formed from a
core which is constructed to have a thickness of approximately
~ 16 mm. Thereafter, the procedure ouvtlined in Example No. 1 is
folloved, to apply a coating of a thickness of approximately
6§ mm to an outer surface of the core. This then provides the
bullet resistant material with a thickness of approximately
22 mm., This provides a rating as follows:

G 2
§1
EXAMPLE NO. 3
& In this form of the invention, a2 bullet resistant material

is provided which has tvo spaced apart cores with a coating
leyer between the tvo spaced apart cores. In such a form of
the invention, each core has a thickness of for example 13
mm, with the coating layer therebetween having a thickness of
approximately 12 mm. This provides a thickness of
approximately 38 mm, and bearing in mind the ratings cutlined
above, provides s rating for:

R1
In such en example, the bullet resistant material is formed
v from two spaced apart fibreglass cores., each having a

thickness of approximately 13 mm.

In use, two such fibreglass cores are positioned
substantially vertically, such as in 2 frame, and a spacer



This invention wll now be described by way of reference only to exanples

of ‘'the bullet resistant material, and in so describing such exanpl es,
reference will be made to the fact that the resultant bullet resistant
panel s -have been found to neet the nebassary Austral i an standards for

bull et resistant materials, such as to conply with Australian Standard A S
2343 Part 2 -1984. This Standard sets certain requirenents and these are
outlined below, and will be referred to in-the foll ow ng exanpl es: GO
- resistabrt to attack froma 9 mm handgun G1l - resistant to attack from
a 357 Magnum G 2 resistant to attack froma 44 Magnum S O resistant

S 1 restaPante  STETORIN FPoRFAVIS*T.REs BAsrg AonL Hhe PR B U Ay )
sl ug projectdefine ali lenclosesthat sveat batweénombenp. Bt ndeaving| the
E;LkELE M@ﬁ@%z sp&Ss BébedR Bhé2LloT LOME dpk. FhLE Bhéd plddides an
exposed cavity between the two cores and the outer ecating
matecial can be inserted into that cavity uatil the cavity is
full. The coating material is then allowed to set and bond to
the inwardly facing adjacent surfaces of the two spaced apart
cores. Thereafter, the material is allowed to cure for a

) period of .for example 7 days.

EXAMPLE NO. 4

In this form of the invention, a plurality of cores and
layers of coating material are provided.

In this form of the invention, three cores are pzoviéed,_@w@
cores being approximately 16 mm in thickness, and one coze
being approximately 6 mm in thickness. Three layets of
coating material are alsoc provided, one layer being
approximately 12 mm in thickness and two other layers each
-being spproximately 6 mm in thickness.

This results in a nominal thickness of approximately 62 mm,
vhich provides a rating of R 2.

In this example, the two cores of approximately 16 mm
thickness and the one core of approximately 6 mm thickness are
.pesitioned vertically, spaced apart one from the other, in a
frame or suitable support means. A leagth of tape or for
example some enclosing means is then applied between each
sheet, to create an overall thickness of S0 mm, with spacings
between the cores. Amounts of the coating composition arce
then inserted between the cores and are allowed to set such
that the material is then moved into a substantially
horizontal position, with an exposed surface of a core of
appcoximactely 16 mm thickness facing upwardly. A layer of



A panel is formed using the nethod referred to hereinbefore, having a
fibreglass core of approximately 10 mm with a coating an an outer or
"attack' side surface thereof, having a thickness of approximately 6 nm
Thus, the resultant bullet resistant naterial has a total thickness of
approximately 16 mm The bullet resistant material includes one '
fibreglass core forned as referred to hereinbefore, which is placed in a

hori zontal and | evel position. By way of exanple, approximtely 1.69 kg of
calcinated alumno silicate particles is added to 3.14 kg of second resin,

per square netre, and m xed until both properties are forned into a thick
pliable syairime isThaienlapplied €6 seididceent fbybice Sof atdtiedekposhg

pliabl e substance and m xed thoroughly to ensur t hat e lyst. is
Db ead ¢ ARG 4 ni £HF8PsR COE UBPEYel RafERY £2 M p et 0 FEG T Er b e
| east out e suklfamd dfo ¢bee fand egetistn stieetnanne § sesfeumibk e oiensluee a -

m ni mum VI Ey1 3&s_ Provided over at |east the outer surface of
t he core,igo g%l()%m I'eve an overall thickness of approxinmately 16 mm

Once the coating has set, the panels are placed in an appropriate storage

area for apPrefierRled o KEvEL AKE Eeee | Nbch 4 mdtai fRemadsoWdH flnssieh a

bul | et resistant terial has a rati to neef_the requirenents;
' of approx matéﬁy éﬁ TR ¢ wh{] is suéﬁ;éﬁeﬁt or a rtating of R

2.

From the above, it will be appreciated that the important
featuvre of the present invention is thet there is a
combinacion 0f 2 core of compressed fibreglass mats, bonded
together with a resin, ccated on at least one 'asttack' side
thereof with & coating layer. including a2 resin and at least
silicate particles. Various variations of the core and
ccating'material can be arrived at, depending upon the
thicknass of material required and the rating desired.

Referring now to the accompanying drawings, it should be
appreciated that this description is by way of example only.

Referring firstly to Pig. 1 of the accompanying drawings, it
will be seen that there is a core of fibreglass material 1
provided, covered on one side thereof with a layer of coating
material 2, the coating macerial 2 including a resin and at
least 50% (by volume) filler particles, preferably in the
form of hollow spheres; preferably formed of a silicate
material - for example alumine silicate.

In Fig. 1 of the accompanying drawings the arrow A indicates
the direction of travel of a bullet and the coating layer 2
is therefore provided on the leading or attack side of the
material shown in Fig. 1 of the drawings. Thus, on one or
more bullets travelling towards the material in the direction
of A, the bullet or bullets will be caused to pass thcough
the outer coating layer 2 which will result in the bullets



[erc] EXAMPLE NO. 2 In this exanple, a bullet resistant material is
formed froma core which is constructed to have a thickness of
approximately 16 mm Thereafter, the procedure outlined in exanple No. 1 is
follomed to apply a coating of a thickiass of approximately 6 nmto an

. outer surface of the core. This then provides the bullet resistant materi al
with a thickness of approximately 22 mm This provides a rating as foll ows:
[err] EXAMPLE NO. 3 In this formof the invention, a bullet resistant
material is provided which has two spaced apart cores with a coating |ayer
bet ween the two spaced apart cores. In such a formof the invention, each

T has BahPhChRRRR Y, b 1BHAW pha  Inl Ve tbleh NEneRBE D | ayer
substamzially reduced. Thereafter, the blunted/stripped
bullet, having had its velocity reduced, will pass inte the
cote 1 to be emeshed in the fibreglass material where it will
be arrested. It will be appreciated that the thickness of the
coating layer 2 and the core layer 1 will depend upon the

desires of the user.

Referring now to Fig. 2 of the accompanying drawings, this
shews a further form of the invention where for example a
material is to be used where it is required that a fibreglass
material such as a fibreglass core material ] be provided on
each. side of a coating layer 2. For example, in the formation
ef a door panel, where it is desired that fibreglass be
provided for finished purposes. In such a form of the
invention, it will be appreciated that a coating layer 2 is
still provided on the attack or lead face of cne core layer.
In the form shown in Fig. 2 of the accompanying drawings,
arrow A shows the attack ot lead face or direction of the
material. In the first instance therefore, a bullet or
bullets passing intc the material shown in Pig. 2 of the
accompanying drawings will pass through the core layer la,
thereafter pass into and through the cover layer 2, whece the
bullet oz bullets will be blunced, stripped and have the
veleecity thereof reduced. Thereafter the bullet or bullets

. will pass into the further core layer lb to be arrested by

the mesh.

in further forms of the invention any number of coating
layers 2 and core layers 1 can be provided, juxtaposed one
with the other, to form a material of any desired thickness.

R@Eerzing therefore to Fig. 3 of the accompanying drawings,
it will be seen that the attack or lead face of the material
is the coating layer 2 in the direction of artow A which is
the direction of travel of a bullet or bullets. In an



approximately 12 mm This provides a thickness of approximtely 38 nm and
hearing in mnd the ratings outlined above, provides a rating for: [err]
In such an exanple, the bullet resistant material is formed fromtwo spaced
apart fibreglass cores, each having a thitfness of approxinmately 13 mm

In use, two such fibreglass cores are positioned substantially . vertically,
such as in a frame, and a spacer tape or surround is provided
ext endi ng about the panels so as to define and encl ose that area between
them but |eaving the upper space between the two cores open. This then
provi des an exposed cavity between the two cores and the outer coating

material G ézﬂéﬁétgachngg gﬂ@{mcgﬁl FigUnii b£t Bfe CAYadindsS éﬁ’éi’e foe

coating materi then allowed to set and_bond to the inwardly facing

adj acent ﬂﬂ@%ﬁ%@?%fa?hguFﬁﬁ SRALLRgpAVET chr el f Q%HG°%§m;fm&Q§lal
is all ovediexeufeesf 0 fupehepdcobting Pagpepl 2, 7aday@eher core layer 1,

a further coacing layer 2 and yet a further outer core layer
1.

In such a form of the inveation as shown in Pig. 3 of the
accompanying drawings, if for any reason very high velocity
bullets are. unable to be stopped by the fnitial coating layer
2 and core layer 1, the bullets will thezeafter be further
stripped by the innermost coating layer 2 and thereafter
fuzther embedded in the innermost core 1. As indicated
earliecz, Ehe thickness of such materials depends very much
upon the desires of 8 user. Further, in a form of the
invention as shown in Fig. 3 of the accompanying dravings, if
2 bullet or bullets are fired in the direction of arrow B,
they will figstly pass through the outer core 1, of
fibreglass material to thereafter pass through the inner
adjacent cocating layer 2 to be stripped and blunted and to
have the velocity reduced. Therzeafter they will pass into the
innermost cace layer.l {in the direction.of arrow B), %0 be
emeshed in the fibreglass mesh of the core.

It will however be appreciazted that in all forms of the
invention, while any number of layers can be provided, it is
essential that the material ineclude an outermost coating
dayer ocutwardly of (and on the leading or attack side of) one
ot more core layers. It is of course importamt that at some
stage within the material a bullet or bullets firstly pass
through the coating layer to be blunted, stripped and have
the velocity reduced, anéd to thereafter pass through one or
more core layers to be emeshed {n and arrested by the
fibreglass mesh of the one or more core layers.

It should be appreciated that che example gshown in Figures 1,
2 and 3 of the accompanying drawings are by way of esample



EXAMPLE NO. 4 In this formof the invention, a plurality of cores and

| ayers of coating naterial are provided. In this formof the invention,
three cores are provided, two cores being approximately 16 nmin thickness,
and one core being approximtely 6 nnlin% hi ckness. Three | ayers of coating
mat eri dl are al so provided, one |ayer being approximately 12 nmin

t hi ckness and two ot her | ayers each being approximately 6 mmin thickness.
This results in a nom nal thickness of approximtely 62 nmm which provides
a rating of R 2. In this exanple, the two cores of approximately 16 mm -
t hi ckness and the one core of approximately 6 mmthickness are positioned
vertically, spaced apart one frogmthe other, In a_frame or suitable support
means. A PBAFt RNgr thate vaLioys ER5MS 0LsERBSERRFEIPRGUREAASING then appli ed
bet ween eaehsehectnven ilpaicanabeouealedt ReckaependingOupdn vheh spaci ngs
bet ween tsg ﬁores. Anmount s of th% cgating cogggsgtkon re thgn &nserted

bet ween t AEB3EPEsOEnE HPE<ql PERREAESUEEF QhCHPEhat*PReChulBPFRREPE | hen
moved i nt apans sesuzitialktleguiceneatsabfpabet pantywEoh whomxpbeed surface of
a core of s aPRLOX] IRLE! Ys1BeTRy! RhALREESuEES! Rha UOURE Bhy - ody! aver Of

It has been found in experimentation that the coating layer
2, including at leastc 50% (by volume) fillg: particlés acts
to blunt and/or sttip a bullet passing thereinto (as referred
te with reference to the accompanying drawings) and also acts
to ceduce the velocity of the bullet, whereafter the
blunaeé/stgipped bullet of reduced velocity passes thcough
into the ecore where fibreglass matting arrests the bullet. In
preferred forms of the invention, it has been found in
experimentation that it is particularly advantageous for the
coating layers to include at least 50% (by volume) hollow
spheres as fillers in the coating layer.

Having passed through the coating layer, and having been
blunted and stripped and having the velocity thereof reduced,
the bullet or bullets pasgs into the fibreqglass matting of the
core layer or layers. In this regard it is important te
note that the ratio of fibreglass matting/resin is such that
the bullet is in essence stopped and held within the core by

" being emeshed and entangled wichin the fibreglass fibres of
the matting. It should of course be appreciated that if there
is too much resin used in the formation of the core, there

- will be insufficient fibrous matting to act on and emesh the
bullet and in such circumstances (where excess resin is
vsed), the blunted/stripped bullet with a reduced velocity
{having passed through the coeting layer) may wvell merely
‘pop ocut®’ or be °‘punched through® a8 plece of fibreglass
matting ané therefore continue past the fibreglass matting
and out of the core layer. While this is unlikely, it may
happen if excess amounts of resin are used in the formation



coating is then applied to said outer surface of the exposed core to a
t hi ckness of approximately 12 mm after which this is allowed to cure and

set in the manner referred to in the previous exanpl es. As referred to
her ei nbefore, such a material _has a thickness of approximately 62 mm which
Is sufficient for a rating of R 2. From t he above, it will be appr eci at ed

that the inportant feature of the presen% I nvention is that there is a _
conbi nati on of a.core of conpressed fib? gl ass mats, bonded together with a
resin, coated on at |east one 'attack' side thereof with a coat.ing |ayer,
including a resin and at least silicate particles. Various variations of
the core and coating material can be arrived at, dependi ng upon the

t hi ckness of material required and the rating desired. Referring now to

t he acconpanying drawi ngs, it should be appreciated that this description

is by way jg %xamw, ontyis tBﬂEéEbtégzsﬁ% 65t byt t Ohht Othd Sbréhfatain ang
e,seen that there is a core of fibreglass

acconpanyi
nateFPalyl %%%%g@%%VEQ%BQSHeSﬁﬁt§Fﬁe thereof with a |ayer of coating

materi al 2, the coating material 2 including a resin and at |east 50% (by

brefor hbly Thhal UilenPloh hED dod £ deifer 1R By Wiy Bk MG . .
only, with reference to fillers belng An the form of hollow
spheres, it should of course be appreciated (as described
hereinbefore]) that fillers can be in other forms such as for
example flake forms. Alternatively, the filler particles can

be in the form of & combination ¢f hollew spheres and flakes.

The present invention provides a particularly useful bullet
resistant material which can be used for security purposes
and in domestic uses, any comstruction of diplomatic
installations, defence i{nstallations, banks and other areas
zequizing'secuziay and bullet resistant pecotection.

The pgésent iavention therefore provides a particularly
effective bullet resistant material as will be appreciated
from the examples and test results set out above. It must be
appreciated however that these are by way of example only and
that many varjstions of bullet resistant material using

the present invention can be arrived at without departing
from the scope of the invention as defined by the appended
claims.



In Fig. 1 of the acconpanying drawi ngs the arrow A indicates the direction
of* travel of _a bullet and the coating layer 2 is therefore provided on the
| eddi ng or attack side of the—material shown in Fig.1l of the drawi ngs,
Thus, On oner”ﬂ~‘<; 'm@uiravellrng towards the material in the

d|rect|on of er gl bullets wll be caused to pass through t he
outer coating® Ia?er& R result in the; hul&ef “'_;“mwwmw? bei ng
bl unted, stripped and the velocity théreof substantrﬁ_ [ :
Thereafter the blunted/stripped bullet, havrnémbadmtﬁ eﬁocrty reduced
.wW Il pass into the core 1 to be eneshed in the frbreglass Fateri al  wher e
it will be arrested. It will be appreciated that the thickness of the
coating Ia@%@xﬁgand the core layer 1 will depend upon the desires of the
‘user. Referring now to Fig. 2 of the acconpanying drawi ngs, this shows a
further foam of the qum@e RoiBtuel abrerawm enewaseel a& 18a® GReUsSEd
where it | ui red that frggggla s materi al % % #B glass core
mat eri al %%E | @04 SoURIAYsEs & 1hrUELSOERY 20EFE# BEQUR e, i n
t he fornatm@@g@&aa de@@eﬁamabegnherexcn zesdasrsaﬂdtaatléabtegbeseebe
provi ded fqr f.ini shed sych o hg_inv be
appreci ate AP & Eﬁgﬁ%ﬁ§ %%3@;151 §% F% E%BgEv gédggﬁetﬁgé %%b é%%Iead
face of onecetiegl mpeerial including at least resin and at least 50% :
(by volume) of a plurality of filler particles.

2. . & bullet resistant material as claimed in claim 1,
wherein said filler particles are in the form of hollow

spheres.

3. A bullet resistant material as claimed in claim 1 or
claim 2, vherein said filler particles are in the form of
hellow spheres of fused alumino silicate having no less-than
10% wall thickness.

4, A bullet zesiscanc material as claimed in claim 1,
wherein said filler particles are in the form of hollow
microspheres. - '

5. 4 bullet resistant material as claimed in claim 1,
vherein said filler particles are in the form of silicate
flakes.

&. & bullet resistant material as claimed in claim 1,

wherein said filler particles are in the form of a
combination of hollov spheres and silicate flakes.

7. A bullet resistant material as claimed in claim 1,
wherein said fibrous material is in the form of fibreglass

‘matting.

This Sheet Has Bean R:ﬂ
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In thé formshown in Fig. 2 of the acconpanying draw ngs, arrow A shows the
at'tack or-I'ead Tace or dlrectlon of the material. In the first instance
therefore, ajoakd okn @iy s h@s passing into the material . Shown in Pig. 2 of
t he acConpanL il pass through the Eof& fayET”Fa* ~t-her eaf t er
pass into andet he ough % heé cever |ayer é wher e the Bubl'et 865 fRiNet s wi | |
be bl unted, stripped and have the velo Q3/thereniaredUéédwLWheredfter t he
bullet or bullets will pass into the further core layer I'b" To be~drrested -
by the nesh. In further forns of the invention any nunber of coating

| ayers 2 and core | aye can be provided t aposed one with the other,
to forma ndterial d%/ %Esf?ﬁﬁsgﬂ?ﬁ §§ri§i(l%$e$fqlrﬁrﬁe’? e‘ﬁﬁgﬂtjo' Fig.

3 of the acagsrsais r@ﬁmagsislfomu feos ceplidicdl ithe off toedkior | ead
face of the Jgmter] t I t | T ecld ow A,
wnioh 15 tnd e e o 157808 alfs BYfied ddl 'Rl Yoty

arrangenent such as shown in Fig. 3 of the draMAngs there Is therefore an

out er coatl | ayer or Gy Teldt
coating Iayer 2, a Tﬁzurzf"ﬁleiréca?%?ééawﬁée% urther coatr ng aéeﬂré%?and et
a further o@m@weggwgaggﬂgnating 1ayez is provided on a leading ot attack

phase of at least one core.

10. 2 bullet resistant material as claimed in claim 1,
including at least 60% (by volume) f£iller pecrticles.

2. A bullet resistant material including at least one
integral and compressed fibrous core formed from a plurality
of fibreglass mats bonded and compressed together; at least
one coating layer being provided on at least an cutec or
attack face of said core; said ccating layver including resin
and at least 50% (by volume) of a plurality of silicate
filler particles.

12, A bullet resistant material including at least one
integral and compressed fibrous core formed of & plurality of
compressed and bonded fibreglass mats; at least one coating
layer being provided on at least one outer or attack face of
sald core; said coating layer being in the form of a
combination of resin and at least 50% (by volume) of a
plurality of hellow spheres of fused alumino silicate, having
no less. than 10% wall thickness. ‘

13. A bullet resistant material substantially as
herainbefore set forth with reference to, andjor as
iliustrated in, the accompanying drawings.

TMs!wa}hsBmmkiimwd
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1. - kn such a formof the invention as shown in Fig. 3 of the acconpanying
.draw ngs, if for any reason very high velocity bullets are.unable to be
stopped by the initial coating layer 2 and.core layer 1, the bullets wll
thereafter be further stripped by the Innernost coating |ayer 2 and
thereafter further enbedded in the innernost core 1. As indicated earlier,
the thickness of such materials depends very nmuch upon the desires of a
user. Further, in a formof the invention as shown in Fig. 3 of the
acconpanying drawings, if a bullet orghulklets are fired in the direction of
arrow B, they will firstly pass through the outer core 1, of fibreglass
material to thereafter pass through t he i nner adjacent coatlng | ayer 2 to
be stripped and bl unt ed aA8SIRACTY OFt BHEYBISCLOBUREduced. Thereafter they
will pass into the innernost core Iayer I (|n the direction of arrow B), to
be eneshed in the f|breglass,nesh of the core. It will however be
appreC|ateé;J¢@m-';;,; anfk dfakeriabk invention, while any nunber of |ayers
can be provided, it is essential that the material include an outer most

more core faysiaed replebantointaRialci e te wichrineh oS dtni n che

i al f hel, be-
Drunt ed, SCAeE ARy e PACEBPENR RN adnk 4" shaipd Bh Sl o0s
thr ough On?mé‘r%]ﬂn%ft Sed BYEES cbRpbEag S%g;e'tﬁei”%i [ Gith Pyad he

fibreglass nes one or nore-core It s e appre0|ated

that the examie a{@w@oa@lﬁggyaférlfz? agdagpafleah%na%&orm&&% Néhélr aw ngs
are by way of exanple

face of the core, the coating layer including resin and

at least 50% (by velume) filler particles.

Figs 1 and 3



onty and that various fornms of construction utilising the present invention

.can be arrived at, dependi ng upon the desi
the |like, or depending upon security requ

res of a user, manufacturer or
renents of the party for whomthe

installatton is being manufactured and carried out. It has been found in

experinmentation that the coating |ayer 2,

including at |east 50% (by

volune) filler particles acts to blunt and/or strip a bullet passing

thereinto (as referred. to with reference

to. t he acconpanyi ng draw ngs) and

al so. acts to reduce the velocity of the bullet, whereafter the

bl unted/ stripped bullet of reduced vel ocit

y passes through into the core

where fibreglass matting arrests th ullet. In preferred forns of the

invention, it has been found in experinent

ation that it is particularly

advantageous for the coating layers to include at |east 50% (by vol une)

hol | ow spheres as fillers in the coating

ayer. Havi ng passed through the

coating | ayer, and havi ng been qunted and stripped and having the velocity
t her eof reduced, the bullet or 4P Efs into the fibreglass natting of

the core layer or layers. In thi gfalr
ratio of fibreglass matting/res i
[
j

stopped and held within the cor i
fibreglass fibres of the matting,

if there is too nuch resi% “USed
A
FIGURE 1
2
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is inportant to note that the
that the bullet is in essence

gl eunshed and entangled within the
\ﬂd of

ﬁourse be appreciated that
of the core, there
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FIGURE 2



will be insufficient fibrous matting to act on and enmesh the bullet and in
.Ssuch circunstances (where excess resin is used), the blunted/stripped
bullet with a reduced vel ocity (having passed through the coating |ayer)
may well nerely 'pop out' or be 'punched through' a piece of fibreglass
matting and therefore continue past the fibreglass matting and out of the
core layer. Wiile this is unlikely, it may happen if excess anobunts of ‘
resin are used in the formation of a core. It is therefore
important that the core retain and have fibrous characteristics. VWi | e
the invention has been described by way of exanple only, with reference to
fillers being in the formof holl ow spheres, it should of course be

appreci ated (as descri bed hereiabefore) that fillers can be in other forns
such as for exanple flake forns. Alternatively, the filler particles can be
in the formof a conbination of hollow spheres and fl akes. The present

i nvention provides a particularly useful bullet resistant material which
can be used for security purposes
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B . . . . . . oGyl
- and in domestic uses, any construction of diplomatic installations, qgle eniémg5

instal | ations, banks and other areas requiring. security..and.- buIJﬂetwm T
resi stant protection. The present inventioh theEef ‘providdes~a ™ "
particul arl y"erf'm et resistant materiigl:- as’ Wil e apprecicated..
from the exanpisosm ansimp! mmults set out abo¥e. :lt-nust:be: d‘ﬁ)preciaiéfd
however that of exanple only and that many varl at1 ons af |

Wi t hout departl ng fromthe scope of the |nvent|on as defi ned by the
di ngl

appended cl ai ns. 1. A bul | et: resi-stant. Aat-ert akjdmel U
at | easClo#iB8nt egral and conpr essed f |-brous-core, formedy 1B
mat eri al bonded t oget her with resin; said at |east one core having a
coatingjmat ep Hhulder Aesistant hmha@nmémamg hat clehist sehe toiaiprab amder i al
I ncluding at |east resin and at |east 50% (by vol une) of a plurality

of filler pagpholesselihrous coftdthine8oBbR:d Mhdthfial YoRdd bspdtner

spheres.

with resin; said at least one core having a coating material on at
least one face thereof; said coating material including at least resin
and at least 50% (by volume) of a plurality of filler particles, the
particles being in the form of hollow spheres.

2. A bullet resistant material as claimed in claim 1, wherein said filler
particles are in the form of hollow microspheres.

3. A bullet resistant méteﬂa]l as claimed in claim 1 or 2, wherein said
filler particles are in the form of hollow spheres of fused alumino
silicate having no less than 10% wall thickness.

4. A bullet resistant material as claimed in claim 1, wherein said filler
particies are in the form of a combination of hollow spheres and
silicate flakes.

A bullet resistant material as claimed in any preceding claim

ot

wherein said fibrous material is in the form of fibreglass matting.
6. A bullet resistant material as claimed in any preceding claim,
wherein said core is formed from a plurality of resin impregnated

fibrous mats bonded and compressed together.
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T2k A bullet resistant material as clainmed in claim1l, wherein said filler

particles aremow m crospheres. 3. A bull et resistant
material as cl ai ned 2, wherein said filler patcles are
in the form of hig m@ fused al uni no silicate having no

| ess than 10% waiSpiEk! } SIS ¢ A bullet resistant material as clained
in claiml, where€i n sald fi IIer particles are in the formof a
conbi nati on of holl ow spheres and 20 silicate flakes. 5. A bul | et
resistant material as claimed in any preceding claim wherein said
fibrous,_material is in the formof fibreglass nmatting. 6. A bul | et

resi st akt m@erbiﬂ@tageﬁﬁﬁﬂ%mm% ed) i glaim 1, whemisr saidsai d
core is forned from a plurality of resin inpregnated fibrous nmats
bonded and cooptingslayer dggptosided on a leading or attack face of at least one

20 7. A bull et resistant material as claimed in claim 1, wherein said

core.

8. A bullet resistant material as claimed in any preceding claim,
including at least 60% (by volume) filler particles.

9, A bullet resistant material according to any preceding claim, wherein
a layer of said coating material is applied to and between adjacent
faces of at least two spaced apart cores, and on an outer face of at
least one core.

10. A bullet resistant panel comprising a bullet resistant material
according to any one of the preceding claims.

11, A bullet resistant material substantially as hereinbefore set forth
with reference to, and/or as illustrated in, the accompanying
drawings. |

12. A bullet resistant panel substantially as hercinbefore set forth with

reference to, and/or as illustrated in, the accompanying drawings.

This is the replacement shest

DEEH




coating |ayer is provided on a |eading or attack face of at |east on&A%i ges

cote~ 8. . Abullet resistant material as claimed in any preceding claim
including at |east 60% (by volune) filler particles. 9. A bul | et

resi stant, materi al accordlng to any pre&edlng claim mhereln a layer
of said coating material is applied to and between adj q@ﬁ/g fa .Tof
at | east tgﬁmﬁ@@Cf’"waLDWCﬁaﬁﬁklﬂﬂd on an outer face %@ —— e

one core. T I0 TADONTErTTESTStARt panel conprising a {pull re5|s_ant l

mat eri al ~according to any one of the preceding 3 3 DYAHLTT A !
bull et resistant material substantially as hereinbefor t forth !

wi th T ef ergnag {und il otn@Spk bbuak 2hofntion! Ne accompanying
drawi ngs. ——tZ—A-butrte pal obst anti al |y “as- hereJQbeianewset

forth with ' reference to, and/or as illustrated in, the acconpanying
drawi ngs. This invention relates to a bullet resistant material.

Up until this time various forms of bullet resistant materials
have been known and used. For example, many forms of
expensive reinforced glass are available which are vsed as
bullet proof material. Attempts have been made to @evei@p a

s bullet resistant material, which is a combination of glass

 ) - sheet and polycarbonate sheet. However, these attempts have
been unsuccessful in that the two materials are essentially
compatible, and no successful way of attaching them, or
bonding them, one to the other has been achieved. In
#zddition, various forms of metal bullet proof material are
available and used. Bullet proof materials are used in
buildings and installations where it is desired to provide
safety and secarity. For exauple, banks, financial
institucticns and certain government offices cften utilise
bullet resistant materials in association with certain areas
vithin installations, or altermatively in the constzuction of
buildings or installations where security is desired. The use

= of such bullet resistant materials if of course commenly used

'”) in banks and financial inseticutions. Also however, it is used
in certain defence establishments, police stations, detention
centres, and in association with foreign embassies,
consulaces and diplomatic installations.

One of the problems with known forms of bullet resistant
materiale is that they are particularly expensive, difficule
to manufacture, and in some cases (where metal materials are
used), heavy and difficult to transport, manoeuvre, install
and repalr. FPor example, the bullet resistant materials
generally available in the form of glass, are very expensive
and the eipemse relates to both manufacture, and
installation. The metal bullet resistant materials used ace
very heavy and are thus difficult to transpoct, install,



