2126859 Security Bars The present invention relates to security bars.which
may be made up into grilles or gratings eg to cover the mﬁndoglﬁfgﬁﬁﬁgﬁﬁg\
in security - buildings for protection against intrusion or escape, for use
as gl azfng-bars or nmullions in security applications, or for use nore
genera(\z;ig the field of security grilles and shutters. 10 An aimof the .
invent\an~i/s to provide a security bar having high resistance to both o
bendi ng d cutting and, in particular, superior resistance to attack with
metal -cutting saws or files than is the case with traditional steel w ndow
\bars. Accordingly the invention proposes a conposite formof 15 bar
yconprising a core of a steel or other material resistant to bending
surrounded by a | ayer which econprises elenments of hard, sawresistant
material bound in a cast polymeric matrix. Most preferably the

bendi ng-resistant core is disposed within and spaced from an outer

finishing skin and 20 the matrix which binds the hard elenents is cast in
situ within the space defined between the core and skin. -2- These and

ot her. features of the present invention will beconme apparent fromthe
ensui ng description of preferred exanples thereof taken in conjunction with
t he acconpanyi ng schematic drawings, in which: 5 Figure 1 illustrates a

wi ndow grating conprising bars in accordance with the invention;

o | | i

Security Bars

The present invention relates to security bars which may be
made up into grilles or gratings eg to cover the window

5 openings in securitj'buildings for protection against
intrusibn or escape, for use as glazing bars or mullions in
security applications, or for use more generally in the £field
of security grilles and shutters.

10 An aim of the invention is to provide a'security bar having
high resistance to both bending and cutting and, in
particular, superior resistance to attack with_metal-cuttingL
saws or files than is the case with traditional steel window
bars. Accordingly the invention proposes a composite form of

15 bar comprising a core of a steel or other material resistant
to bending surrounded by a layer which comprises elements of
hard, saw-resistant material bound in a cast polymeric
matrix. Most preferably the bending-resistant core is
disposed within and spaced from an outer finishing skin and

20 the matrix which binds the hard elements is cast in situ
within the space defined between the core and skin.



Flgure 2 is a horizontal cross-section through an individual 10 bar of the
grating; Figures 3a to 3c and 4a to 4c are half sections through variants
of -the bar of Figure 2; and 15 Figures 5 and 6 are cross-s )ns through
Turther variants of the bar. Referring to the draw ngs, Fi L shows part
of a masonry wall 1 having a w ndow opening _2, and let .in I S openi ng
20.is a grating conprising a plurality of p&rallel bars 3 In a steel
frame 4. The bars 3 are designed to offer high resistance -to intrusion or
escape through the grating either by bending the bars apart or by cutting
them through eg wi th carbide-coated rod- or hack-saws or files, and each
one is of 25 tTKesﬁH&H&ﬂoﬁhﬁrnﬂaaﬁunusybﬁ khiéi preseldt Yhventéber whtd become
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resistance to m,{g;,armh iwhigtaf erably made from steel of a type which can
be given a high elastic limt, it being resistance to plastic (ie
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figures 3a to 3c and 4a to 4¢c are half sections through
variants of the bar of Figure 2; and

15 Pigures 5 and 6 are cross-sections through further variants
of the bar.

‘Referring to the drawings, Pigure 1 shows_pa?t_of_a masonry
. wall 1 having'a window opening 2, and let in to this_opening'
' 20 is a grating comprising a plurality of pafallel bars 3 held
"in a stéel_frame 4. The bars 3 are'designed'to offer high
resistance to intrusion or escape through the grating either
by bending the bars apart or by cutting them through eg with
carbide-coated rod- or hack-saws or files, and each one is of
25 the general form indicated in Flgure 2.

With reference to Figure 2, the bar 3 is seen to be of
~composite construction comprising a central core 5, an outer
finishing skin 6 and a hard layer 7 £filling the space between
30 the core and skin. The core 5 provides most of the bar's
,:esistance to bending and is preferably made from steel of a
type which can be given a high elastic limit, it being
resistance to plastic (ie permanent) deformation which is of



hi gh surface hardness by an induction or flane hardeni ng nethod; and | ow
all oy steels which can be through-hardened to 10 provide a high yield.

strength this treatnment conbi ned, necessary, with a hardenéd surface, -
(the latt y be suitable for surface hardeni ng by carburising or

nitridin ‘eat ments followed by a heat treajnent to inpart high strength . .
to the steel interior).. 15 The filling 7, 1 ch provides nost of the 4

resi stance to cutting, isitself a conposite material, conprising el enents
8 of a very hard material (preferably in excess of 1000kg/mTQ or 7 on the
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space bet wed® m@v(;gpeaahggbkyhelyl\ gg:gngth and this treatment combined, 1\\)
necessary, with a hardened surface, (the latter may be

suitable for surface hardening by carburising or nitriding
treatments followed by a heat treatment to impart high
strength to the steel interior).

15 _ _ :
The £illing 7, which provides most of the resistance to
cutting, is itself a composite material, comprising elements
8 of a very hard material (preferably in excess of
1000kg/mm2, or 7 on the Moh scale) bound in a cast matrix

20 9. The hard material 8 will typically be an oxide, silicate
or carbide whether svnthetlc or natural. More particularly,
alumina or silicon carbide partlcles are pfesently preferred.
These particles should be in the form of dense nuggets of NS
high quality, such as may be made by fusion or sintering

25 processes. The matrix material 9 contains, supports and
bonds the hard elements 8 in a homogeneous mass, and is
formed from a rigidly-setting polymer. It is envisaged that
-in manufacturing the bar 3 the nugéets 8 will be placed into
the space defined between the core 5 and skin 6, suitably

30 mounted in jigs, and then the liquid resin together with a
catalytic hardener will be cast in to £ill the interstices
between the nuggets, core and skin. Alternatiéely the



settlng matrix material is preferred in order to avoid any thernal

di stortion or discolouration of the relatlvely thin 5 skin 6. The materi al
.of -the outer skin 6 should be corrosion resistant and readily formable to
“the requi red section, and in the finished bar shoul d have a snmootl» ext ernal
) surface to 10 aid the detection of damage. preferred materi i/n this
respect is a stainless steel or alun1n|un1all v. Al though bars

accordance with the invention may be nmade in a sinple circular formwth
the outer skin concentric with 15 the core, the elongate cross-sectional

formindicated i e | I der o_r.e ent__a nor :
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mat eri al whi ¢h hslsin 06 be cut through in conparison with a circular bar of

the same width (that is the 25 cross-sectional dinmension of the bar in the
pl ane of the grating). Also, if a hand saw or file is used in an attenpt

to cut a bar, sph® Batarint A% dhe Quben ekimaf ishoyddePsl CPFEABLPRhave to
be wor ked perperndesi&ﬁﬂg/ drid tdeadi N Eciimable g.ba&hagret;hafeaSseatibﬁ, and

fore-and-aft dirggction l,on t elon esen
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I|ght transni sgk9det is- a stainless steel or aluminium alloy. :

‘Although bars in éccordan¢§ with the invention may be made in
a simple circular form with the outer skin concentric with
15 the core, the elongate cross-sectional form indicgted in
Figure 2 is considered to represent a more optimum solution
to the conflicting requirements of méiimum security and
reasonable daYlight transmission between the spaced bars.
The orientation of the bars in the grating is such that from
20 the viewpoint of Figure 2 the upper part of the figure
represents the inside of the building and the lower part
represents the outside. The elongate form of bar increases
;,/" the area of material which has to be cut through in
- comparison with a circular bar of the same width (that is the
25 cross-sectional dimension of the bar in the plane of the
- grating). Also, if a hand saw or file is used irt an attempt
to cut a bar, space considerations dictate that in general it
will have to be worked perpendicularly to the plane of the
grating, that is in the fore-and-aft direction in relation to
30 the elongate bar, which represents the longer line of
required cut to the tool. Tapering the noses of the bars at
the inside face of the grating, as indicated in Figure 2,
further aids daylight transmission.



Al t hough the outer skin 6 may in itself contribute little to the struyctural
strength or resjstive properties of a bar 3 it is of value in shielding the
Layer 7 fro gck by other (non-cutting) fornms .of tool to whi th' t hat

| ayer may bé¢ 5 wvulnerable, and it is inmportant therefore that the
skin. 6 shoul§ be readily detachable fromthe rest of the bar. In order
i _ portion of the skin several cuts through it would be A
necessary and-one way in which such renoval can be nmade very nuch nore
difficult is to configure 10 the skin such that any anticipated |ine of cut
with a-saw or file which would achieve renoval of a sizeable portion.of the
skin nust al adthbaesght theughterpskinof maytie Hegelf iqonygibutegiktke Fp and

3b show vari %ﬁeoe&:eéthbs1Fg99&ﬁg@h0598§e§fﬁiw ¢fbp&c@m§rw@ Ay tHhise
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steel skin must also pass through a portion of the hard filling 7.
‘Figures 3a and 3b show variations of the Figure 2 cross

section in accordance with this ccncept, where portions 10 of:

15 the skin are proflled to'prOJect into the hard filling space.
Figure 3¢ shows an example_with outward projections 11 for
the same purpose, and of course combinations of inward and
outwara projections may also be adopted.

20 Another measure aimed at reslsting separatlon of tﬂe skin 6
from the fllllng 7, and which may be used as an addition or i
an alternative to proflllng the skin as indicated above, is |
to provide the skin with anchor members extending into the '\"
mass of the cast filling 7. PFigure 4a shows an example with

25 L-shaped rod anchors 12 welded to the skin at intervals along
the length of the bar; Figufe 4b shows alternative hoop
anchors 13 welded across internal corners of the skin; and
Figure 42 shows anchors 14 integfal with the skin'élong.the
whole length of the bar, where the skin and anchors are

30 formed together in an_extruded section. |

Figure 5 shows a further variant of the bar where the steel

core 5' in this case is tubular and contains a second hard

£illing 15. This filling may be similar to the composite
35 filling 7, perhaps containing even harder elements such as



core 5" in this case is tubular and contains a second hard filling 15. This
filling may be simlar to the conposite 35 filling 7, perhaps containing
~even harder ‘elfenents such as -6- sintered tungsten carbide. In another
variation the space within a tubular core may contain rotatable bodies such
as rods or balls of hardened steel or ceramics, to frustrate attenpts ¢
saw or file through the core. 5 In certaln-errcunstances it will be
desirable to detect renotely any attenpts to conpromi se a bar 3. For
purpose a wire or other formof detector may be contained within the
.structure of the bar, and the use of a cold 10 castable filling 7 nmakes it

easy to i ncormmb%ea %h@@%eh w:maethe:ﬁpaﬁstﬁ@fw&ﬁa@fo&%ﬁe Sg@dkele Ski n

6 at the tine nmanuf act dr e. ure 6 indicates a si e le with a
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triggered if &hﬂswntebaalseuerhdragned atéelhport cedamics, the Hrustralées
enbedded.in t i .as -i N r d to fracture |f t he
bar is deforwg tg % %ﬁgf o?éigetg%éﬂg ﬁﬁ%gégggmell as cutting. Mre
conpl ex deﬁectlon systens may be enployed with the detector elenents

provi ded wi t hipg %e&%ﬁﬁhﬁ&m?&ﬁﬁs%ﬂﬁbegs 18 wilsiBadadirabl@sedQadde as,

_ mﬁthln t he fl||ln% Al V5
remotely any attempts to compromise a bar 3. For this

purpose a wire or other form of detector may be contained
R within the structure of the bar, and the use of a cold
w 10 castable filling 7 makes it easy to incorporate a detector
| within the space_betWéén the core 5 and skin 6 at the time of
manufacture. Figure 6 indicates'a simple example with a
' single detector wire 16 provided in the filling 7, so that an
alarm is triggered if the wire is severed by an attempt to
15 cut the bar. Wires embedded in the rigid cast matrix can
' also be arranged to. fracture if the bar is deformed and will
therefore detect bending as well as cutting. More complex -
: ' detection systems may be employed with the detector elements
| provided within a tubular core such as 5' instead of, or as
" 20 well as, within the £illing 7.



1. A-security bar conprising a core resistant to bending surrounded by a
| ayer which conprises elenments of hard, sawresistant nmaterial bound in a
cast polymeric matrix. 2. A bar according to claim1l wherein’said corg -

i s di sposed hin and spaced from an outer finishing skin and said |ayer
. fills the sp# oeflned bet ween the core and skin. 3. A bar according to -~
~claim2 whergi %-Id matrix is cast in situ-M<4hin said space. 4. A bar "
according to precedi ng cl ai mwherein said el ements have a hardness in
excess of 1009 -o/an. S. A bar according to any precedi ng clai mwherein
said el enents conpri se nuggets of alumna or silicon carbide. 6. A bar
according to angLpI®sedi ng claimthe cross- sectional profile of which is
el ongate with one end. of said elongation tapering to a narrower w dth than
t he opposite end thereof. 7. - A bar according to claim2 or to any other
precedi ng cl ai mwhen ApPREMEHEY AR IGFURRIIng SaiqPrsk resiisteons tgured to
define a serleSbeﬁdiﬂde@ﬁf&¢&K&bdﬂbgwanrayaﬁﬂwhﬂdh1dameﬁQ%%-§QthHE§|of
profile of the R t her eb ¥ fo reélst nec i ca Quttl PPﬁ skin
encounters wt nEAS: APE TARIRRES LSRR R, g, AmeRiR |
11111111 111111mad2424111111111 - A bar accordlng toclaim2 or -
to any ot her precedi ng clai mwhen appended thereto conprising anchor neans
~fast with

2. A bar accordzng to claim 1 wherein said core is

disposed within and spaced from an outer finishing skin and _

said layer fills the space defined between the core and \\J

skin. o

3. A bar according to_ciaim 2 wherein said matrix is

cast in situ within said space.

4. A bar'according to any preéeding claim wherein said
elements have a hardness in excess of 1000 kg/mm2,.

5. A bar according to.any_preceding claim_wherein said
elements comprise nuggets of alumina or silicon carbide.

6. A bar according to any preceding claim the cross-

sectional profile of which is elongate with one end of sald\\af-

elongation tapering to a narrower width than the opposite end
thereof. '

7. A bar according to claim 2 or to any other preceding
claim when appended thereto wherein said skin is configured
to define a series of indentations or protrusions in the
cross-sectional profile of the bar; thereby to resist
mechanical cutting of said skin by encoﬁnters with the hard
elements in said layer adjacent to the skin.

* C L M § *

»



.said skip and extending therefrominto the mass of said |ayer, thereby to
‘resi st - separatlon of said skin fromsaid |ayer. 9. A bar according to
“any preceding‘claimwherein a wire adapted to formpart of an alarm system
for detection of attenpts to sever or bend the bar is enbedded within said

matri x. 10. A bar according to any precedi ng claimwherein said coj
twbul ar and contains further el enents. of hard8=saw resistant mater

bound in a cast

wherein said core is tubular and contai ns rotatable bodies to resi

cutting through

her ei nbef ore des

matrix. 11. A bar according to any one of clains{1 to

%ald core. A security bar substantially as

ti bed® Rath mﬂév@e tp gy @ or Epgarg Sther preceding

'Figure 3c, Figureldin ﬁhgnuapp@hdda gmmeeéﬁ,cEmﬁﬁiQiﬁ OAnbh&ERefndf £4H€ with

acconpanyi ng dr

plurality of para

rag%%}g ISS]?)ar and a&’we&% g E%lﬁ'g'gc &8£§aﬁ€8 ‘*rklﬁsﬁ n‘gﬁysaid

preceding claim layer, thepehy ¢ &@@&aﬂ ﬁgpﬁ@a@ﬂanno£3sahérskﬁneﬁnanssara

bar is in accor

WMth claim6 or with any one of clainms 7-11 when

appended thereto or with claim 12, wherein each said bar is arranged with
the el ongation of its cross-sectional profile perpendicul-ar to the plane of

the grating.

9. A bar according to any preceding claim wherein a wire
adapted to form part'of an alarm system for detection of
attempts to sever or bend the bar is embedded withzn said
matrix.

10. A bar according to any pfeceding claim wherein said
core is tubular and contains fu:ther elements of hard, saw-
resistant material bound in a cast matrix.

11. A bar according to any one of claims 1 to 9 wherein
said core is tubular and contains rotatable bodies to resist
cutting through said core.

12. A security bar substantially.as hereinbefore described
with reference to Figure 2, Figure 3a, Figﬁre 3b, Figure 3¢,
Figure 4a, Figure 4b, Figure 4c, Figure 5 or Figure 6 of the
accompanying drawings. |

13. A window or like grating comprising a plurality of
parallel bars each of which is in accordance with any

preceding claim.

14. A grating according to claim 13 wherein each said bar

_is in accordance with,claim 6 or with any one of claims 7-11

when appended thereto or with claim 12, wherein each said bar
is arranged with the elongation of its cross-sectional
profile perpendicular to the plane of the grating.
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