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Up ~ntil this time various forms of bullet ~esistant materials 

have be~n known and used~ Foe example, many forms of 
expensive reinfo~ced qlass ar~ available which are osed as 
bullet proof mat~rial. Attempts have been m~de to develop a 

b~llcu: r~sistant material, which· is a co~bination of glass 

sheet and polycarbonate sheet~ Sowev@c, these attempts ~~Ye 
been uns~ceessful in that the two ~atetials ac~ essentially 
co~p~tible, and no successful way of attaching them, or 

bonding the~, one to the other has been achieved. In 
addition, v~rious forms of metal bullet p~oof material are 
a~~il~ble and used~ Bullet proof mat~rials ~re used in 

b~ildings ~nd installations where it i~ desired to provide 
saf@ty and security. For example, banks, financial 
institutions and certain govecnment off ices often utilise 
bull~t r~s:ista"'t materials in association with c~u·t1dn iU'CHUj 

within i~stallations, or alternatively in the construction of 
building$ or installations where security is desired~ The use 
of ~uch bullet resistant materials if of course commonly used 
in b~uaks and f inaincial instit.u.tions. Also however, it is used 

in certain defe~ce es~ablishaent.s, police stations, detention 
eent~e~, and in ~ssaciation with foreign embassies, 
eonsul~~~s and diplomatic installationse 

One of ~he problens with known fotms of bull~t resistant 

~at~~i~l~ is that they are particularly e~pensive, difficult 
to man~faeture, and in some eases (vhece metal materials are 
use~), heavy and difficult to tran5port, manoeuvre, install 
and tep~i~& For example, the bullet resis~ant mace~ials 

gen~tally available in the form of 9lass, are very expensive 

and the expense rela~es to both manufacture, and 

in~tallation. Th~ metal bullet resist~nt matecials used are 

very h~~vy ~nd ar~ thu~ difficult -to t!a~spoet, install, 
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rep~ir ~nd maintaine For example, if it was d@sired to 

install some met~l bullet resistant partitioning within a 
building (such as a bank or diplomatic installation), 
s~bst&ntial manpower er m~eh.ine would be ~eeded to lift and 

m~noeuvre cbe metal bulle~ proof or resistant mater!ale In 
additiona in many cases where metal naterials are· used, 
support structures have to be built up to suppot~ the metal 
mater:i@lll .. These knolln materials thQref·ore present. certain 

difficulties and such difficulties involve botb time and 
expen~~o It ~hould be appreciated tha& difficulties also 

ari~e with the use of tno~n materials (including metal 

mate~ials) in mobil~ security installations, banks, 

armoured cars, and the like. These ar~ however by way of 
e~ample only .. 

I~ is ~n object of this inven~ion to go ~t least some way 
towards overcoming or minimising the abov@ problems and to 
pcovide the public and industry vi~h a useful and meaningful 
choice in the use of bullet resist~nt materials .. 

l~ i~ a furthet object of this invention to provide a 
str~ightforward and eff ieient b~llet resistant materiale 

O~e~ objec~s of this invention vill become apparent from the 

follo~ing description. 

According to one aspee~ of this invention there is provided 
~ bull@~ resiscant .. terial incl~ding at least one integral 

and co~pressed core foraed of fibrous ~aterial, bonded 
together with resin: said at least one core h~vin9 a coating 
l~yer ~pplied on at least one face ~hereof; ~aid coacing 

l~yer inclu~ing a~ least ~esin and ~t least sot (by volume) 

tiller p~rtielese 

/ 
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Aeeotd1n9 to a fu~ther aspect of this invention there i~ 
provided a bullet resistant material including ~ core in the . . 
form of an. integral compressed cote fotmed of ~ plurality of 
uoven fibreglass mats, bonded and compressed to9ether witb a 
resin~ said ~t least one co~e having a coatinq layer on at 
le~st one f~ce thereof: said coating lay~r including at least 
resin ~nd at. least 501 (by voluimer cf a plura!llity of filler 
p~rticle~ in the form of hollow spheres~ 

Aeco~ding to a !~rt.her aspect of this invention thore is 
provided ~ bullQt resistan~_material including a plurality of 
spaced apart inceg~al and co~pressed cores, said cores being 
formed of a plurality of woven fibreglass ~ats, compressed 
and bonded together with a resin; a coatinq l~yer being 
provid~d and being applied to and between ~djacent faCO$ of 
at le~s~ two spaced apart cores: and on an outet face of at 
least one core: 5aid eoacin9 layers includinq resin and at 
le~st SOt (by volume) filler particleSe 

Acco~d1ng to a further aspect of this invention there is 
provid@d a bullet resistant material incl"ding a plurality of 
spaced ap~rt integral and compressed cores, said cotes being 
fo~med of ~ plurali~y of woven fibreglass •~ts. compressed 

and bond~d tog,ther with a resini a coating layer being 
provided and being applied to and between adjacent faces of 
at l@a~t two spaced apart cores; and on an outer face of at 
l«mst one ecn:-e1 said coatinq layers includinq res in and at 
lea~t SO' (~y volume) filler particles: wherein S~id filler 
p~rtieles a~e in the form of hollow spheres of f~sed alumino 
~ilieate having no less than lOt wall thic~ness~ 

This invention will be described by way of example o~ly, and 
~ith r~f~r~nce ~o the acco~panying drawings, wherein: 



Fig .. l 

Fig. 3 

is a side diagrammatic view of a b~llet 
resistant materi~l according to one form of the 
present invention, 

is a side dia9.rammatie view of it. bullet 

resistan~ material according to a further fo~m 

of the pte5ent inv~ntion, and 

is a side diagrammatic view of ~ b~llet 
resistant mate~ial accordin9 to a further for• 

of the present invention. 

?-~tailed DuscrietJ~n _of P_~ __ ~ff!rpit_d __!m)!odi:me!lts of the Present 
Invention 

This invention will be described by w~y of exa~ple only, and 
it $hould be appreciated th~t ~odif ications and i~provements 
may b@ ~ade to the invention without departing from the scope 
of the invention as def in@d by the appended claims. 

The bullet resistant material of the present invention 
provid~s sub5t.antial advantages over t~e known bu!le~ · 
~e$iStant materials available and ~sed up until this ti~~. 

The pcesent invention provides a bullet refiistant material 
~bicb includes ~t least one core to9ether with a ceacing 
material, which can be applied to a single core or between 
and to ~ plurality of cores which are spaced apart one from 
the other@ Wbetber or not a single core or a plurality of 
cores and coatinq layers are ptovided, depends upon the 
desir~d thickness of the bullet resi5tant ~aterial being 
mam.11f~ctur'ed a.nd of cou.a·se dependin9 upon the desh:es of the 

~ser ~nd the purposes for which the bullet resistant material 
i~ to be used. This will be further described and roferred to 
h~ rei.naf ter .. 

i 
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The bullet ~e~istant materi~l of the present inv~nticn 

includes one oc mo~e cores. The cores are formftd of 
compl!t'essed f.ibreglass mats which •u·~ bonded togethcu: wit:~ a 

f irl'ilt resin, and compressed to obtain a core of Cil desired 

thickness .. 

Each core is formed by p~oviding a plu~ality of woven 
fibre~l~ss mats, for 9xample using ~n 800 9raM per m2 woven 

fibrous strands The woven f lbrous 9lass s~rand is woven into 

~ aait forDI which than acts as ~ b~se for the core .. For: 

ex~~ple~ each woven fibre9lasu mat ~~Y be approxima~ely l MM 

in thickness, although this is by way of example only. A 

plurality of wov(Ul f ibceglass :mats are used in the f<H'mation 
.. 

·of a eer~. The ~ats are coated with~ first resin, in the 

foli'.'m of ~n appiropr iate polyester res ine This bonds the aats 

.together,,. Once the predetermined number of m~ts hav~ been 

farmed and bonded together wich th@ first resin (to obtarirn a 

core of a desi~ed thickness), the woven fibregl~s~ ~ats a~e 

eomp~e$sed® Following compression at ~ predeter•1ne6 p~esaure 

fo~ a pfedetermined period of time Cd~pending upon the 

desire~ thickness of the core), the c0(9 i~ allow~d to cure@ 

By way of example only, in the fcn~m~ti~m of the co~es, and !:n 

o~e form cf the inv<ention, the ratio of f ib!!:e mat/resin can 

be ealeulated on the basis of 10 mm of resin pet 12 layers of 
8~0 gm mat of fibre. 1'bis i~ however by way of example only. 

1h@ cores are the~ us~d in the ~onstruction and formation of 

bullet resistant •a.~erial, together wh:h other cowaponents, as 

will be described hereinafter. 

'l"he f irtf;t resin preferably used in the for~~tion of the cores 

is a polyester resin. ey way of example onlyw an appropriate 
liquid polyester resin that can be used to advantage is known 

~nd@r the trade m~rk SY~OLITE 40~G5l9. By v~y of example, 

d~t~il~ of such ~ resin ~ce: 

·. 
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Appearance: 
Spec~f ic g-ravity: 
Viscosity:: 
Volatile content: 
Gel time/l' HBP, 2s•c: 
storage Life 2o•c: 
Re.fraetive in4ex: 

clear/grey a3ber 
l. .. 08 

arooktield ltft 2s•c ioo-12scps 

37% 

so to 60 :mins 
l aonths 

1 .. 522 

~ese are by 'flmY of example only, mm other appropriate 

polyester resins can be used to bond the woven fibreglass mats 

tcwether~ s~ that follovinq ccmpressicm the core members of 

the present inventio~ are formed .. 

:In f'o~ing- the bullet resistant naterial of tho present 

invention, a coating layer is applied to at least one surface 

of at least one core, although in other forms of the invention 

.(aa ~ill be described hereimsfter by way of exuple) , some 

toms of bullet resistant material are formed with & plural~ty 

of spaced apart cores with coating layers therebetween and if 

desired on one or more outer surfaces o~ outeraost cores. 

':lhe coating layer is formed :from an admixture of a second 

Rsli · l!iiier~ particie~ of ·calelnated ai~i~~ .sllie~te;. -~ 
ahere appropriate 11 one or more catalysts .. 

In a preferred fom of the invention, a second resin used in 
the coating ~ayer is a lov viscosity, low reactivity, high 

clarity, aczyl.ic :modified polymer resin.. By way of exU1ple 

only; an appropriate reuin is one which is for exallple also 

designed ~nd used for decorative eoatin90 and the embedding 

of particles therein.. One exumple of an appropriate low 

viscosity, low reactivity, high clarity.resin which is able 

to be v.wed in the :formation of the eosatin9 J.ayer, is knmm 

under the trade nark ESCON E XIO (61 ... 266). This is however 
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vay of ex3~ple only. In tha~ regard, and a9&in by way of 
e~~•ple~ details of such ~ resin are: 

Colour:: 

Clarity: 
Viscosity at 2s0c: 
Specific gravity a& 2s0 c: 
Styrene compatibility: 
oncatalysed stability at 2s0c~ 
Gel time at 2s0 c: 

pale green 
clear 
SI 

l .. 11.S + 0" cu 
Infinite 
J months 
40 ... 50 mins 

Thes~ are ~cvever by v~y of exampl@ only ~nd it should be 
appreci~t~d that other appropriate resins may be used in the 
fo~11uu~ion of tbe coating layer .. 

In the formation of the eo~ting layer, a plurality of 
par~ieles ~re mixed into and with a seco~d resin, these 
par~ieles preferably being silicate part.ieles; for example 
particles of ealcinated. alu~ino silicate. 

While th"e inveneion is d~un:tibWd by ,;,~·y '<Sf e·xii'mlSie ci'nly, with 
reference to first and second resins used in th• formation of 
the core and the coating layer, the same resins can be used 
in dlie formation thereof, lf d~sir•do It i~ however importan~ 
that the resins used allow the fibrous Mats to be compressed 
and bonded to9ether, and that they allow the coating layer 
and eore(sD to be attached and bonded one to the other. 

In on~ forn of tbe invention, such particles are in the form 
of hallo~ sphe~~s, for exa~ple hollow spheres of fused 
alunino silieat~ having no less thn~ 10' vall thickness. 
These h~ve been fou~d to be partieul~rly effective as filler 
p~rticl~s in the outer coating layer of the present 
inventione In other forms the spheres ~ay be ceramic 
miero~phere particles~ foe @=ample formed of calcinated 
alumi~c $ilica~~. combiniruJ colour, lov weight, high 
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eo•p~essioc ctzength, low absorption and relatively low 

&hr1ntagee Details of the ealeinated alumino silicate 

Sise: 
Colour: 

Rela~ive.density: 

· B~lk density: 

Mel ting point: 

lardlness: 

are: 

20 .... lOO microns 

vbite 
0 .. 10 9/ee 

100 kg/m3 

1600 .... llOD°C 

5 ..... 7 mobs scale 

The chemical· properties of calein&ted alumino silicate, in . 
one fct• of the present invention are: 

Silica (Si 02): 55, (by weight) 

Alumina U\12 03): 4J.3t (by weight) . 

Iron (as Fe2 o3>: 0 .. 5\ (by weight) 

Titanium dioxide (Ti 02): 1.11 {by weight.) 

In a further form of the invention the particles ean be in 
~h~ form of ear.ticles dof 0A. e.alci·ne metal s'il-ieate ·such as 

aY~ilable under ~be trade mark WOLLASTONXTE. These particles 

are generally in flake form. 

·. If deud.red, a combina:ion of bollow spheres and flates or 

parti.eles of a silicate filler can be used .. rur~htu:, other 

forms c~ appropria~e silicate fillers cnn be used. 

If desired, the ad•ixtu~e of the eoatin9 layer (vhieh will be 

discussed further hereinafter) can also include one or aore 

c~talyst~v One appropriate form of ca~alyst is meebyl ethyl 

. ketone peroxide which is a eolo~rless, mobile liquid, 

consisting of peroxide based on methyl echyl ketone. This is 

de~sensitised with pbthalate plasticiser. The ketone pefoxide 

is used as an initiator (~adie~l source} in the curing of 



un&atQtated polyester resins. By way of exaBple only, typical 

properties of 5uch a catalyst •ay be: 

Appearance: · 

Active oxygen: 
De-sensitising agent: 

Density at 20°c: 

Flash point: 

colourless liquid 
3.7, w/v mins 
phthalate plasticiser 
ea. 1.15 g/cml 

above '2°~ 

This i~ by way of example only and other catalys~s could be 
u~~~ to advanta9e. 

In the pr~ferred form of the present inYention, the filler 
p~rcicles are added to &nd ~ixed with a pr•determimtd or 
desired ~mo~nt of resin, and are mixed until both properties 
arQ termed into a thick pliable substance. Thereaft~r, a 
predatermined amount of catalyst is added to the pli~ble 
auba~ance and mixed thoroughly to ensare that the catalyst is 
spread throughout the substaneee 

In a pe@fe~red fnrm of the invention ~nd in the formation of 

the coating layer6 the proportion of filler particles te 
resin (prier to che addition of a catalyst) is at least 50' 
(by ~olum~) silicate particles to soi (by volume) resin. In a 

more prefer~ed form of the invention, the proportion is at 

l~s~ 60' (by volume) filler particles to 40\ (by volume> 
~e$in~ Th@~e ~r~ how•vor by way of ~x~mple onlye 

Fu~tber, while the invention is described with reference to 

th• U&ft of uilicate ~rticles as a fillet in the coating 
layer, ctbet fillers such as other ceramic fillers &nd the 
lik~u in par~icle for~, can be ~sed. i~ is however. important 

th~t th@ coa~in9 laye~ include at le~st soi (by volume) 

filler particles so that the co~ting layer blunts, strips and 
~, reduce~ the velocity of a bullet fi,~d into the co~tin9 
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l~yerg and before the bullet passes into the core to be 

arreseed in the fibrous core material@ 

The t~~ulting admixture is th~n poured and coated onto at 

least one outer side of the eore a~d is screeded to encu~e ~n 

even thickness of coating on at least one $ide of the core. 

The coatin9 is then allowed to set and adhere to ~he at least 

outer sid~ of the core, and the buildin9 .at~rial is then 

placed in scora9e fot a predetermined period of time to allow 

fore einin9 .. 

In v~rious forms of the invention, as will be described vitb 

:efer~nce to the accompanying drawings, the co~t!ng l~yec can 

be applied to one outer ore •attack' side of a core or. if a 

pl~r~lity of cores is to be used, ean be provided between 

spaced apart cores so lon9 as a coating layer is provided on 

the outermost or attack side cf a core, to be exposed to 

bull~ts. If de~ired, an outer coatin<J layer can be applied to 

one or more cores, s~ as to coapl@tely extend about and 

~neapsul~te said at least one or more cores. 

This invention will now be described by way of reference only 

tc exaMp-les of the bullet resistant mat@tial, and in so 

describing sue~ e~amples, reference will be ~ade to tbe fact 

that the resultant bulle~ resistant panels have bee~ found to 

meet the nec~saary Australian standards for bullet resistant 

~ate~1alsw such as co cogply vith AuSt[alian Standard A.Ss 

2343 P~rt. 2 - 1984. Thia S~andard sets certain ~equiitement.s 

and these are outlined below, and will be referred to in the 

following examples: 

G 0 .... res istarct~ 'to ~ttack from a 9 1n handgun 

G JJ. ~ resist2u1t to a t.t<11ck from a 357 Ma.9num 

G 2 ~ resistant. to attack from a 44 Ma9m1m. 

s 0 ~ resistant to attack from a l2 9.:rn9e shotgun; using an 

S G shot pirojectile 
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s l ... resist.ant to attack from a 12 gauge shocgun, using a 

solid slug p'ojectile 

R l .... resistant to attack f ram a 5.56 mm Acmalit.e rifle 

a 2 ~ ros i8t.ant. to attack from a 1 .. 62 D AE."malite irifle 

EXAMP_LE NO.. 1 

A panel i$ formed using the method referred to he~einbefoce, 

having a f ibre9Iass core of approximatel~ 10 Jinl, witb a 

eo~ting on an outer or ~attack' side &~rface tbeceof, having 

~ tbieknesa of approximately 6 m~. rhus, the resultant bullet 

~esi~tant material has a total thickness of approximately 16 

"?hf} bullet. resistant material includes one f·ib:-eqlass core 

formed as ref~.r_ced to horeinbefor~, which is placed. in a 

bor i~ontal and level position., By way of enuample,, 

app~oxim~tely 1~69 kg of calcinated alumino 5ilicate 

partieles is ~dded to 3~14 kg of second resin, per squ~re 

met~e, and mixed until both properties are formed into ~ 

thic!t pliabl.e subt1.t..•.l.'4ce. 'l'here.~~.t~t:, 3~ '-~ o~ th:e .c&t.~lyst is 

add~d to the pliable substance and mi:ed thoroughly to ensure 

th~c th~ catalyst is spread throughout the substance. 

Tbe coating is then poured onto the at least outer surface of 

t.he f ib~egla~s sheec and is scteeded to ensure a minimum 

~ven 6. mm. layer is provided over a:t least the cnit.er surface 

of the cote, so es to ~chieve an overall thickness of 

approximately 16 ~m. 

Once the coating has .set. the panels cU"i! placed in an 

~pp[opriate st:olf.'age area foe approximately 1 days fen cueing .. 

It has been found that such a bullet resistant material has a 

~ating ~o meet the require~en~s: 
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EXAMPLE NO.. 2 
~·-·-__ . 

G 0 

G l 
s 0 

In thi~ ex~mple, a bullet resistant material is formed from a 
core whieh is constructed to have a thickness of approximately 
16 woe Th~reaftet, the p[oeedure outlined in Example No. l is 
follo~@d, to apply a coa~ing of a thickness of approximately 
6 ~m to ~n ou~er s~rfaee of the core. This then provides the 
bull®t resist~nt ~ecerial ~ith a thickness of app~oxima~ely 
Z2 mmQ This provides a rating as follovs: 

G. 2 

s l 

· .. ~· In this form of the invention,. a b@llet resistant. material 

i~ provided wtdch has tvo spaced apart cores with a eoa-ti-ng 

l~ye[ between the two spaced ap~rt coresw In SYCh a form of 
the invention,. eecb core has a thickness of fen: example 13 

:in, wi~h the· coating layer tberebetween having a thickness of 
approximately 12 mm. This provides a thickness of 
~wroximiltely 38 mm~ and bearinq in l!llind the r~tings outlined 

abovew provides a rating for: 

R l 

In such en ex~mple, the bullet resistant material is formed 
from two spaced apart fibreglass cores. e~ch havin9 a 
~hickne~s of apprcximacely ll ~ .. 

In use, two such f ibreqlass core~ are positioned 
subs~antially veccic~lly, such ~s in @ ftame, ~nd a spacer 
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t~p@ o~ s~rrcund is provided extending about the paneis so as 

to define and enclose that area between them, but leaving the 

uppe·r sp~ce between the two cores open .. Tb.ls then pcovides an 

exposed c~vity bet"1een the two eores and the out:er coating 

•at~rial ean be insert@d into that cavity until the cavity is 

fullQ The coating mat@tial is then allowed to set and bond to 
the inw8rdly faein9 a~jaeent surfac@s of the tvo spaced apart 

cor~$a Thereaftec, the material i~ allowed to cure for a 

pe~iod of .for e~ample 7 days@ 

EXAMPLE NO .. 4 
~ as H ~- O ;;;;o=' 

In this fo~m of the invention, a plu~ality of cores and 

lay~rs of coating material are provided. 

In thi$ form of the invention, three cores ~re provided, two 

co.r@s being approximately 16 mm in thickness, and one eolfe 

bein9 approximately 6 mm in thickness• Three layeru of 

co~ting material are also provided, one layer being 

appl!:'ox:bllat~ly 12 mm in thickness and two other layers eacb 

·being appro1f.im-at.ely 6 mm in th·ickness~ 

Thi~ ~e~u.11lts in a nominal thickness of apprc:ud.ma:tely 62 m,, 

which provides a rating of R 2. 

ln chis @xample, the two core~ of approximately 16 RB 

thlckne$S ~nd the one core of approximately 6 mm thickness are 

pc~itioned vertically. sp•eed apa~t one from the other, in a 
frame or suitable support means. A length of tape or for 

exa~ple $Qme enelosin9 means is then applied between each 

~beet, to ereat~ an overall thickness cf 50 mm, with spacings 

betw~@~ the cores. Amoun~s of the coatinq composition ace 

~hen inserced between the cores and are allowed to set such 

th~t the material is tnen moved into a substantially 
hori~cntal position. with an exposed surface of a core of 
~pp~oxim~~~ly 16 ~m thic~ness facing upwardly. A layer of 



co~ting i~ then applied to s~id ou~er surface ot the exposed 

core to a thickness of approxima~ely 12 m~, ~ftet which this 

i~ allowGd to cure and set in the manner referred to in the 

pre~ious examples~ 

As r@:hu:red to hereinbef·oire"' such e1 material bas a th iekness 

of approximately 62 mm, which is sufficient for a rating of R 
2 .. 

From th~ above, it will be appteei~ted th~t tbe impottant 
featur@ of the pre~ent inv•ntion is that there is a 
combin~tion of a cote of co~pressed fibreglass m~ts, bonded 
togeth~t with ~ resin, coated on a~ least one •attack' side 
ther~of with a coating layer, including ~ resin and at least 

silic~te particles. various variations of the core and 

~eating material can be arrived at, depending upon the 

thiekn~ss of material required and the ~&ting desired. 

Referring now to the accompanying drawinga, it should be 
appt>eci~ted th~t this deseript:ion is by way of example only .. 

Referring firstly ~o Pig. 1 of the accompanyin~ dcawings, it 

will be seen that there· is a core of fibreglass material 1 

provided, co9ered on one side thereof· with a layer of coating 
materi~l 2, the c~ating •aceriAl 2 includin9 a resin and at 
least.SO\ (by volume) fillet particle~, preferably in the 

form of hollow spheres1 p~eferably for~ed of a silicate 
macerial - for example alu•ino silicate. 

In Fiq. l of the accompanying drawinqs the arrow A indicaces 
the direction of travel of a bullet and the coatin~ layer 2 
is the[efore provided on the lcadin9 or ~ttaek side of the 

~ate~ial shown in ri9. 1 of the drawingss Thu~, on one or 

more b~llets travellin9 towards the matetial in the direction 
of A, the bullet or bullets will be caused to pass thc:cmgh 

the oute( coacin9 layer 2 which will result in the bullets 
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being bluntedw stripped and the velocity thereof 

~ubstan~ially reducede The~eafter, the'blunted/stripped 

bullet, h~vin9 had ics veloeity ~educed, will pass into the 

core l to be ameshed in the fib~eglass ~aterial wb~re it will 

be arrested@ It will be appreciated that the thickness of the 

coating layer 2 and the core layer l will depend upon the 

de~i.n~s cf the 1.user .. 

lefer~in9 now ~o Fig. 2 of the accompanying drawin9s~ this 

~how~ ~ further form of the invention where for example a 

~aterial is to b-e used where it is required t.hat a fibre_glass 

~~teri~l such as a fibreglass co~~ naterial 1 be provided on 

~ach. side o-f ~ coating layer 2. For example, in the foirmation 

cf ~ door panel, where it is desired that fibre9lass be 

provided fot finished purposes. In such a for~ of the 

inven~iofi, it will be appreciated ~hat® co~tin9 layer 0 2 1• 

still provided on the attack or lead face of one core laye~. 

In the for~ shown in Fig. 2 of the accompanying drawin~s, 

3tro~ A shows the attack or lead faee or direction of the 

materi~lD In the first instance the~efore, a bullet or 

bull.ets ;.~ssing in.to t.he mmte.rial shown in trig. 2 of the 

accompanying d~awinqs will pass through the eore layer la, 

~bere~ftet pass into and thro~gh the cover layer 2, where the 

bulle·t or bullets will be bluncedl, stripped and nave the 

Yeloeicy thereof reduced. Thereafter cbe b~llet o~ bullecs 

/ ~ill p~ss into the further core layer lb to be arrested by 

In fi.n:ther forms of the 1nventicm any 11\u.Hube r of coating 

l~ye~~ 2 and core layers l can be provided, juxtaposed one 

with th~ other, to folm a material of any desi~ed thickness • 

. 
Referiin9 therefore to Fige l of the accompanying dr~wings, 

it ~ill be seen that the attack or lead face of the material 

is the co~~ing layer 2 in the direction of arrow A which is 

the di~~ceion of travel of a bullet o~ bulletSe In an 
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arrangement s~eh as shown in Fig. l of the drawings there is 
therefo~e an outer coating layer 2, a fibreglass core l, and 
thereaft~r a fur~er coating layer 2, a fu~ther co~e layer 1, 
a further coating layer 2 and yet a further outer core layer 

l .. 

In such a fo~~ of the invention as shown in Pig. J of tbe 
~eco~panyin9 drawings; if for any reason very high velocity 
b.ull~-ta ace. unable to be stopped by the initial coating layer 

2 and co~~ layer 1, the bullets will thereafter be futther 
~tripped by the innermost coating layer 2 and the[eaf te~ 
fur.th~·.r emabeddod in the innermost co~ft l. As in~U.cated 

earlier, the thickness of ~ueb materials depends very ~uch 
upon the desires of a user. Furthe~, in a form of the 
invention as shovn in Fig. l of the accompanyinq dravingsw if 
~ bull~t or bullets are fired in the direction of arrow B, 
they ~111 firstly pass through the outer core l, of 
fibregl~ss-material to thereafter pass through the inner 
adjacent coating layer 2 to be stripped and blunted and to 
b~ve the velocity reduced. Thereafter they will pass into the 
.imu.u:mo.st. care layu .l Un the. diI:ection .o.f. a.r1-ow. -D~, 1iO be 
emeshed in the fibreglass mesh of the cotee 

lt will however .be appreciated that in a~l for~s of the 
in9ention~ while any number of layers can be provided, it is 
e~ential that the material incl~de an o~termost coating 
layet" ou.~w&u:dly of (and on the le~dinq or attack side of) one 

or mer@ cot~ layers .. It. is of course important. that at some 
. . 

stage within· the material a bullet oc bullecs firstly pass 

throu9h the eoatin9 layer to be bluntGd, stripped and have 
the velocity reduced, and co thereafter pass tbrou9h one oc 
more core laye~s to be emeshed in and arrested by the 
fib~e9la8s mesh of the one or more core l~yers. 

It should be appreciated that eh~ example shown in Figures l, 

2 and J of the accompanying drawinqs are by way of e~ample 



only a~d that v~rious forms of construction utilising the 

.pre~ent invention ean be arrived at, depending upon the 

de~ire~ of a user, manufacturer or the li:k·e, or: dependin9 

upon security require~ents of the party for whom the 

i.mu;allati"<m is being !iaanufactute~ .and carried out. 

It b~s been found in experimenta~ion that the eo~ting layer . . 
2s including ~t least 50' (by volum~) f ill~r particles acts 

to blunt and/or strip a bullet passing therei.nto (ills referred. 

to wich reference to the accompanying drawings> ~nd also acts 

to ~ed~ce the velocity of the bullet, whereafter the 

blu.nt~d/stripped bullet of reduced velocity pa$ses thcough 

into the core where fibre9lass mattinq ~rre$ts the bullet$ In 

pteferr~d forms of the invention, it has been found in 

experi~@ntacion ~hat it is particularly advanca9eous for the 

coating layers to include at le~st sot (by volu~e) hollow 

spheres as· fillers in the coating layer. 

Davin~ passed through the coating layer, and having been 

bl~nt~d and stripped and having the velocity thereof redueed~ 

the bullet or bulle~$ p~~'- J.nto t~., .. (~~r;~cz..iass matt i~g of t~e 

eo~ft layer or layers. In this regard it is important to 

not~ ~hat tbe r~tio of fibreglass matting/resin is such that 

the bullet is in essence stopped and held within the core by 

being eme~hed and entan9led .within the fibreglass fibres of 

the matting. It should of eourse be appreciated that if there 

i9 toe much resin used in the for•ation of the core~ there 

will b~ insufficient fibrous matting to ac~ on and e•esh the 

bullet ~nd in such circumstances (where excess resin is 

us~d)g the blunted/stripped bullet with a reduced velocity 

(having passed through the coating layer) •ay well merely 

m pop oan~ @. or oo • punc~ed through' CJ piec~ of fill:u:eglass 

m~tting and therefote continue past the fibreglass matting 

and out of the eore layer. While this is unlikely, it may 
happ~n if excess amounts of resin are used in the focm~tion 



of a coreo It is therefote important that the cote retain and 
have fibrous eharacteris~icse 

While the in9encion has been described by vay of example 

only, ~i th refeten.ce to fillers being in the form of hollow 
5ph@res, it should ot course be ~ppreciatfid (as described 

berQinbefore) thac f illecs ca~ be in other forms such as fo~ 
ex~aple flake.forms. Alternatively, the filler particles can 
be i~ the foem of a combination of hollow spheres and flakes. 

The pr~s@nt inv@nticn ptovides ~ p~rticularly useful bullet 
re~1st~nt ~~terial which c~n be used for security purposes 

and i~ domefitic uses, any ccnstruc~ion of diplomatic 

installations, defence installations, banks ~nd other areas 
~equiring seeuricy and bullet resistant pcoteetion. 

The p~esent invention therefore provides a p&rticularly 
effective .bullet resistant ~ateriel as will be appreciated 
from the examples and test results set out abovee It auat be 

~~reciated however that these are by way of example only and 
that many variations of bullet resistant material uaing 
th~ pr~sen~ invention can be arrived at without departing 

from the scoptt of ·the invention as def iracd by t!\e appended 
Cl.C!liMS., 
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CLAIMS 

lo A bullet resistant mateci~l including at least one 

integral and compressed f ibroua core, formed of fibrous 
mat®.rial· bonded together with ~·s~n·; said at. least one core 

ha9ing a coating material on at least one face thereof; said 

co~ting material including at least re~in and at leaot SO' 
(by volu•e~ of ~ plurality of filler particles. 

2s . A bullet resistant material as claimed in claim l. 
vh~r~in said filler particles are in th• for~ of hollow 
~plnu:es., 

l~ ~ bullet resistant ~aterial au claimed in claim l or 
claim 2m vhetein said filler particles are in the form of 

hollow ~pber~s of fused alumino silicate having no ie&S·than 

lOi wall thickness~ 

4.. A bullet res.ist:ant material as claimed in claim 1. 
wherein said filler particles are in the form of hollow 
microspheres .. · 

S@ A bullet resistant material as claimed in claim 1, 
wherein ~aid filler particles are in the form of 5ilicate 

flak.e.s .. 

6. A bullet :esistant material as claimed in claim 1, 

whe reift $&id fille·c pa.rticles a ire in the form of a 

com.bin~cion of hollow spheres and silicate flakese 

1.. A bullet resistant material as claimed i·n claim 1,, 
' .. 

wh~cein iaid f ibro~s materiel is in the fo[m of f ibre9lass 

· l!WaJ t t i ng ~ 

iliiU 
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I@ A bullet tesistant material as clained in claim l, 

~er@in said core is formed from a plurality of resin 

impregnated fibrous mats bonded and compressed together. 

to A bullet resistant material as claimed in claim l, 
~hetein said coating layer is provided on a leading or attack 

pha~e of at least one core. 

10.. A bullet resistant material ~s claimed in claim l, 

including at le~st 601 (by volwne) filler particl~s. 

U. A bullet rosist~mt. liiaterial including a·t least one 

integ~~l and compressed fibrous core for~ed from a plurality 
of f 1breglass mats bonded 3nd compressed together; at least 
one coat.in9 layer being pcovided on at least an outer or 

attack face of said eoce; said coa~ing laye~ including resin 

and ~t le~st SO' (by volume) of a plurality of silicate 
fill@x p~rticles. 

12e A bull~t resistanc ~aterial including at least one 

int@9.ral and eoaoprestied fibrous eore formed of a plu.rality 9f 

eompre~~ed end bonded fibreglass mats: at least one coating 
layQ~ bein9 provided on at least one outer or attact face of 
said core: said coating laye~ being in the form of a 
combination of resin and at least 50' (by volume) of a 
plu~~lity of hollow spheres of fus~d alumino silicate, having 

no less. than 10\ wall thickness. 

lle A bullet resistant aaterial substantialiy as 

hereinbefore &et forth with reference to, and/or as 
illustrated in. the accompanying drawingss· 

----·----------····-
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