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PCT/ | LOSNOO 28139527 STRUCTURAL PROTECTI VE SeHIEM/0OND METHOD
FI ELD AND BACKGROUND OF THE | NVENTI ON ;5 The present invention
relates to a system and nethod for preventing penetration to a

secure area and, nore particularly, to a systemthat automatically and
reactivel y opposes SYRYGPORWIBPROTECTIVE SYSTEM ANBWETIODIS are known
for designing enclosures, such as safes and secure rooms, in a way
that inhibits their penetration by intruders. Generally, these designs 10
rely on p?iéﬂﬁ esentative conponents of

passi vel y ==-Tve >t ude tough internal elenents
such as al |l oyed, hardened or carburlzed steel, or pieces of a ceramc
such a& car bor JRGURTESETL BGBEOR Jelatest tuck system aidi methasl fobupravatisgent s
such as conbi ned netal s, various types of concrete, etc. materi al s

of high tlpemenmltionmdlseddruhttey ,andmbrea;mrﬁ;tulaﬂy;mmacsystemmetrautbmhécmﬂlgdmﬂo
resist 15 thermal break-in by conducting the heat away - for exanple,

al um num Qéacﬁoa?%bp(f,§eg§uchpenetrﬁthﬁ{ conduct the heat to the inner surface of
the wall - and thereby not" allow the tenperature to reach the nelting

i nt: d heat I th
POl L &nd Mect ARG BSEL e TG S 2 RS
P 0 R B S SRR (5 b el B2 alpiner

Patent No. 28 21 281, to Bardehle et al., discloses a safe wall with
expl ogbve rlyl ¢repesspleaiobibitions pf engtrhtion: eRepsesantative momponents cefspassivelan
attenpted break- in. This design has the advantage over the

tradi ti ongroteetpei ereloder @ilks inbRide itbuglSinternal eléraets swch ad 4lldiRa, hdt@ened
di sadvantage, in nost civilian applications, of possibly injuring
or carburized steel, or pieces of a ceramic such as carborundum, intended to obstruct
drilling; bound elements such as combined metals, various types of concrete, etc.:
matenials of high thermal conductivity, such as aluminum or copper, intended to resist
15 thermal break-in by conducting the heat away - for example, aluminum or copper fins
that conduct the heat to the inner surface of the wall - and thereby not allow the
temperature to reach the melting i)oint; and heat-insulating materials. Representative
patents in the field include US Patent Nos. 4,505,208 and 4,765,254, to Goldman; US
Patent No. 4,696,250, to Maxeiner; German Patent No. 25 25 738, to Danzer; and
20 German Patent No. 44 15 986, to Leine et al.
German Patent No. 28 21 281, to Bardehle et al., discloses a safe wall with
explosive pellets placed inside and intended to explode in case of an attempted break-

in. This design has the advantage over the traditional passive designs that it is

reactive. It has the disadvantage, in most civilian applications, of possibly injuring




2 the intruder and damagi ng the. surroundi ng property in the course
of deterrin penetration. There is thus ]

recogni zewoﬁ)égas,”and it would be highly advant ageous P?:(')lwh‘gﬁ@wa
reactive barrier to penetration that does not suffer fromthe di sadvant ages
of 5 presently known systens. 2 SUMVARY OF THE | NVENTI ON
According to the present invention there is provided a barrier resistant to
penetration by a foreign object, conprising: (a) a rigid housing, and (b) a
mechani smthelGntnider andc Hamagiag | the t sumppndiggt prepémy dngtheobyursd of edutérangd

wi thin the housing. According to the present i'nvention there

i s provi dgdnérdatiehhod of inhibiting penetration of a secured space by
a foreign object conprising the step of automatically applying a

| at er al conpr esgi¥e;f : f | ' ' he
for el gn ool s B g ety #EeoizEh 4B s i wobldYnl ARRMARQAT, | o,
is illustrated in Fiqure 1. Arigid housi 0 is penetrated hy a

f or ei gn oﬁ?i‘@fe’ fieafﬁgﬁi’%@eé*%laﬁnp&ﬁtgofttbeﬁ does gkt r%@mt e disadypataggsofy -
mechani sm for exerting a |lateral conpressional force on foreign object 12.
Thi s | at erPigscBdnispesvs pxstemor ce is represented in Figure 1 by arrows 14. The

| at er al conpressive force traps foreign object 12, naking it
difficult for the intruder to either 20 penetrate further into housing
10 or withdraw foreign object 12 from housing 10. For reference in

t he descriguimeraRy owrHOpPVENEEERed arrow 16 defines the |ongitudinal
direction Wwth respect to houstng 10.

According to the present invention there is provided a barrier resistant to
penetration by a foreign object, comprising: (a) a rigid housing; and (b) a mechanism

10 for mechanically trapping the foreign object, enclosed within the housing.

According to the present invention there is provided a method of inhibiting
penetration of a secured space by a foreign object comprising the step of automatically
applying a lateral compressive force to the foreign object, thereby trapping the foreign
object.

15 The principle of the present invention is illusirated in Figure 1. A rigid
housing 10 is penetrated by a foreign object 12 such as a cutting tool. Housing 10
contains a mechanism for exerting a lateral compressional force on foreign object 12.
This lateral compressive force is represented in Figure 1 by arrows 14. The lateral
compressive force traps foreign object 12, making it difficult for the intruder to either

20 penetrate further into housing 10 or withdraw foreign object 12 from housing 10. For
reference in the description below, double headed arrow 16 defines the longitudinal
direction with respect to housing 10.

Typically, housing 10 is a metal tube sealed at Both ends. Devices of the type

illustrated in Figurc 1 may be used as such, for example as bars of prison cells and in



Typi cal | ywo be3982ng 10 is a netal tube sealed at both ends. POBANLIS®0108f t he

type Ll lustrated in Figure 1 nay be used as such, for exanple as bars
of prison cells and in

3 a w de use of various gratlngs - fromgratings for prisons and
strongroons to S|nple and |ight donestic gratings resistant to

break-in by dishdac A §g¥§1gg§t ?romT%‘aﬁn%so ﬁofrI rﬁﬁhﬁ%@kﬁo@?&h?ﬁ) Hﬁ1ptl<9

manuf act ur e grati ngs mensi o gurati ons
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of the type illustrated in igure 1 is included in a wall, along with
sone of thEnciRipeashipHHEMO Irpmﬁﬁc%e &ratings whose diyaprsiont configiratienss aetbscr i bed
above. Because these devices are not used alone in nost applications,

t hey are scefvaniatdl ¢nzrgpeemsure the debessaryarsistangoarehinake them suitable for thedn
i rrportant aspect of the present invention is the optional reliance on the

! s when
10 | nShIDRUBEOLY St SPPIGHOR, HEFEIH i BHkPHE dohDS oPHBSIEIIREAL

ress t hat exceeds their elastic lTmts,

return tOpElel § thalat inlh IBHS005 ] some of BBSveRGUELbAs0YE e

ape rrem)ry proper’t can be res ored riginal
shape by heating. Many of thege aI | oys are characterized by a martensitic
phase t r aPRCHARRR systeihe SptcaibRd ePaYRs ﬁee'ﬂJSPé rdevises. argpahipelsalgne dich
alloys include 15 titaniumnickel, iron-nmnganese,

titani um mostepplipationactheyraregofspred tehereinras fbarriet componentsid
copper-al um num ni ckel . Al'loys of this type, for industrial applications,

ar e pr odAacithpottant xpaopdthePressne tivahtidtiakite Stidnal edliaNeyvohians f or d
BRI EF DESCRI PTI ON OF THE DRAW NGS 20 The invention is
her ei fiy desbhdRidmob)” Yrayerdy ofEER RIGYA! Woshelddtit BlaRLRAC SvHeR subjected to
a stress that exceeds their elastic limits, do not return to their original dimensions and
shape. Some alloys, that exhibit the shape memory property, can be restored to their
original shape by heating. Many of these alloys are characterized by a martensitic
phase transition at a certain transition temperature. Examples of such alloys include
15 titanium-nickel, iron-manganese, titanium-nickel-palladium, copper-aluminum-zinc

and copper-aluminum-nickel. Alloys of this type, for industrial applications, are

produced, for example, by Special Metals Corp. of New Hartford NY.

BRIEF DESCRIPTION OF THE DRAWINGS
20 The invention is herein described, by way of example only, with reference to
the accompanying drawings, wherein:
FIG. 1 illustrates the principle of the present invention;

FIG 2 is a schematic longitudinal cross section of a barrier component;



t he acconpanyi ng draw ngs, wherein: . FIG 1 illustrates the

principle of the present invention; FIG2 is | C

| ongi t udMPA3Bss section of a barrier conmponent ; &ﬁﬁbﬁm&d‘

4 e FIG 3 is a transverse cross section of a variant of the
barri er conponent of FIG 2; 4 FIG 4 is a schematic
transverse cross section of a second enbodi nent of a barrier
conmponent; 5 FIG 5 is a schematic |ongitudinal cross section

t hr ough a doorFIGadoispotrasiverge aross sectionhdfr al vamdnd difithe bagier gotypenend rof
conponent . FIG 6 is a viewof the grating with an
anti-bur gflg ;i nternal spring to be used as a trap in an attenpted
break-in(simlarly to the use shown in Fig.5). 10 DESCRI PTI ON OF THE
PREFERRED EMBGHIQVEINES) schematic transverse Gof¥ §&2664 of rﬁvfe%xgd) @m'b?dﬂ(tm@ oPg@rrier
conponent that reacti Vel y ol nRibBIts penetration by a toreign object.
Specificglly, the present invention can be used to i nhi bit

penet r at wgfc°§5’88?"§d areas by intruders. 15 The principles and
operation of a reactive barrier according to the present I nvention
may bé better XitHérisrsokematicHongifudinah cross sectinn through A goomingonpheating a
acconpanyi ng descri ption. Referring now to the draw ngs,

Figure 2 thirdwembodiengint of 2 baeidr eorapshientnt of a

FIG. 6 is a view of the grating with an anti-burglary internal spring to be used

as a trap in an attempted break-in(similarly to the use shown in Fig.5).

10 .
DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention is of a barrier component that reactively inhibits
penetration by a foreign object. Specifically, the present invention can be used to
inhibit penetration of secured areas by intruders.
15 The principles and operation of a reactive barrier according to the present

invention may be better understood with reference to the drawings and the
accompanying description.
Referring now to the drawings, Figure 2 shows one preferred embodiment of a
barrier component according to the present invention. Housing 10 is a steel tube of
20  substantially circular cross section. Within housing 10 is a helical steel spring 20,
surrounding a strip 22 of a nickel-titanium shape memory alloy.
Spring 20 is compressed in the longitudinal direction within housing 10, with
a force of about 3000 Newtons, before sealing the ends of housing 10. Spring 20 is an

illustrative example of a longitudinally compressed element as the main component of



barrier guayp®sest according to the present invention. Houspapilsg/dow9a st eel
tube of 20- .substantially circular cross section. Wthin housing 10 is a

hel i cal steel spring 20, surrounding a strip 22 of a nickel-titanium
shape nmenory all oy. Spring 20 is conpressed in the
| ongi tudi nal direction within housing 10, with a force of about 3000

Newt ons, hef go alﬁg%écﬂ%lgrﬁeofqﬂéj?mgénth 'nBH 1%e sglgﬁdd %hﬁ%rés%n@fﬁv ntion |

illustrative e | ongl Inally conpres nt as the nmain
conponent .of m_of ent i nventi on.

The scope 'B‘flufl?fes%?%ggem Vm%nfyp(?ﬁpear?&s f’% P%Z?r%?rr ﬁﬁ‘gg "“\llrarsﬁﬁ?fg types,

various secti ons (circul ar, rectangul ar, triangular, etc.),
made of arfji2BRNIAa5IC), FaRds PRANY SWiER w;x%er@ 28 Sybiesehdo ey dands of
treatnment (heat treatnent, hardening, chrone plating, etc.). The trapping
mechani smtre&tmemf(hed’terephm,rhardelﬁmtchmmmp};tihgmdtmaie Thevmppingaaechanismi C -
springs. Strip 22 is bent in a zigzag shape, as shown. Wen

strip 22 isfthe t abk@MEon hiay include Ma;asbaﬂcemnh%?ﬂﬁg@ture (generally
bet ween 80[err] C and 140[errfl strip 22 tries to regain the flat

Shon T el P SRR O o BT i PSRBT

penetration by el gn 'S CO |na¥|on of
spring 20 10..and stri n hou i des ynergy spr.ing 20
P v des  rovition mberatube (Epsahi beiyikes HOTE P’efg %5 Chol> 23 {RF kI remuRting, and
strip 22 provi des additional protection against penetration

acconpani efdathshapgtierhad| piiesatd hging bent.  Thus, striph22 gpsiste avicohibindtionsofig 10
not occupied by spring 20 and strip 22 is |oosely filled with a

powder ed rgenetratidn B faréigh objest 1D end eatpeial eatings AhiglednibingtiolpoNspiRig® 15
heated (the space may be enpty, or as shown in the exanple). Povvdered

E’gbgr 'ngbl 1(2)&1gystnph2e2[vﬁxlgﬂgﬁ\}1lgiglr g (ﬁ{%ﬁ&e‘é.{/ﬁé?gy agHAES bo PRBGHES PrReRin
against penetration without external heating, and strip 22 provides additional
protection against penetration accompanied by external heating.

The space within housing 10 not occupied by spring 20 and strip 22 is loosely

filled with a powdered material 21 that has the property of solidifying upon being

15 heated (the space may be empty, or as shown in the example). Powdered material 21
provides further protection against penetration of housing 10 by a heating device such

as an oxygen torch or cuttiﬂg electrodes. Powdered material 21 fills housing 10
loosely enough not to interfere with the motion of spring 20 and strip.22. Upon being
heated, however, powdered material 21 is transformed to a solid block that resists

20  penetration by further heating. This delays the intruder by forcing him to switch to a
cutting tool such as foreign object 12, which, of course, then is trapped by spring 20.
Preferably, powdered material 21 is transformed to a solid block at a temperature

higher than the transition temperature of strip 22.



as an oxygen torch or cutting el ectrodes. Powdered material 21 fills

housi ng 10 | oosely enough not to interfere wwth the notion of spring
20 and sWOi98/3927 Upon bei ng heat ed, however, powder ETHLPEMME. 21 s
transforned to a solid block that resists 20 penetration by further
heating. This delays the intruder by 6orcing himto swtch to a

cutting tool such as foreign object 12, which, of course, then is trapped
by spring 20. Preferably, powdered material 21 is transforned to a
sol i d bl ock atArmilluetngtareaemple of a suithblgpewdeted matérealis apewdérod materizér at ur e
of strip 22. 6

An i || usthading ife RNeWRgLcoMpaitiont t abl e powdered material is a powdered

mat eri al havi ng the foll owi ng conposition:

mel am ne powder : % - 2% o/ . 70

al um num sul fate melamine powde 0% - 20% 5 1% - 2%

powdered refractory bric . 45% - 65% o o sodi um
silicate powder aif‘irﬁ%“!n ﬁ’gége 10% - 20% copper powder
5% 8% bor ax powder . o 10% -
15% S Preferably, tRowiered refagarydirickhe powdef>Ba®d’l es is bet ween
about 50 microns and 10 about 300 m crons. Al ternatively,

t he space within housi ngodiimsilicate pupderd by spri n{0%: 186 strip 22
may be filled with a viscous material that has the property of turning
rigid upon bei ng %@b@g)ov&d%ri ts viscous stag®.8%he vi scous materi al
allows spring 20 and strip 2 enough freedom of notion to trap

forei gn object 12. Afterb(};g,if;%&éransforned to a 109%-15%

Preferably, the size range of the powder particles is between about 50 microns and
10 about 300 microns.
Altematively, the space within housing 10 not occupied by spring 21 and strip
22 may be filled with a viscous material that has the property of turning rigid upon
being heated. In its viscous state, the viscous material allows spring 20 and strip 22
enough freedom of motion to trap foreign object 12. After being transformed to a
15 rigid state, the formerly viscous material resists penetration by a heating device in the
manner of solidified powdered material 21. A suitable viscous material may be
compounded of graphite grease, 10% to 40% ammonium polyphosphate, and as much
of powdered material 21 as can be added without increasing the viscosity of the
material to the point that it interferes with the motion of spring 20 and strip 22.
20 Housing 10 may be made of any suitable material. Housing 10 also need not
be tubular. Figure 3 shows a transverse cross section of a barrier 30 including a
housing 32 madc of two bent steel sheets 34 sandwiched between the two walls 31 of

barrier 30. As in the embodiment of Figure 2, a helical spring 36 is compressed



15 rigi dyobgkesprthe fornmerly viscous material resists pen®CTaL8RIWy a
heati ng device in the manner of solidified powdered material 21. A
sui tabl e viscous material may be sconpounded of graphite grease, 10%
to 40% anmoni um pol yphosphate, and as much of powdered material 21 as
can be added w t hout increasi ng the viscosity of the material to the

point tha o;{r%tuhgttaﬁ?mf\ﬁ %sttﬁlg BPeay g‘)ﬁtilgﬁtgﬁémﬁ Bf7i g% sHap@ Ry laRoy funs 20

Housing 1 any sui t rial. Housing 10 al so need not
be tubul an, tg rf i‘efh WS a @nsverse cross section of a barrier 30

i ncl udi ng ‘gperudinally fyopg s%’ﬁ“ de of two bent steeI sheets 34 sandwi ched
between the two walls 31 of barrier As e enbodi nent of
Figure 2, a helHawmngs3? pmgnté@ef:lgm@o}wp)égg@(ﬁ a matenal that upon being heated,

7 | ongitudinally within housing 32, and a zigzag strip 37 of a shape
menory al lboyh reéaots endotherrhivally andlierpdridy (tmmmes;bn@r ilfigndftruder attempts to
Housing 32 is enclosed in a layer 38 of a material that, upon being heated,

bot h r gactgnapdebaRier by hedilth EXDBNUMIIEI I HPEIRENERY - 3@ ffoxaexstrﬂ;sletu;e
attenpts to 5 penetrate barrier 30 by heating one of walls 31 opposite

| ayer 38, faor e n t her

roncti on OFHea SRS (G the, endiBhME rEidkbh6F |36 s folds TRIBNIR S, anc
t he expansion of |ayer 38 tends to fill the hgle in |1 31 creat ed
by the heePtXtem?the'mp&ls%d beatianddhe gxpansion of layer 4B tends é&%ﬂﬂbt Bpleyn wall3lex anpl e
t he mat eri al manufactured by the Fiberite Corporation of Wnona M
and sol d umehded bynhthe heet. Metzridlsodthas typelaes available commercially, for Bxaguple the shows
a second preferred enbodi ment of a barrier conponent according to the

present i nygefihlGianufhdiuielity taePRiteCbrpotdtdn! cMWidoad MBI dnd sold undes &g essed
el ements of the trapping rrechanl smare corrpressed bl ocks 24 of an
10 brand name “fiberite”.

Figure 4 shows a second preferred embodiment of a barrier component
according to the present invention. In this embodiment, the longitudinally
compressed elements of the trapping mechanism are compressed blocks 24 of an
elastomeric material. Sandwiched between blocks 24, and between lthe lowermost

15 block 24 and the bottom of housing 10, are rigid steel rods 26. The remainder of the
interior of housing 10 is filled with material 38 of Figure 3.

Figure 5 shows a portion of a hollow door 40 incorporating a third preferred
embodiment 50 of a barrier component according to the present invention. When
closed, door 40 is positioned between a threshold 42 and a lintel 44. Barrier

20 component SO includes a housing 52 within which two helical springs 56 are
compressed longitudinally between two plates 60 and 60’ that are rigidly attached to a

rigid rod 58. Conversely, rod 58 is held under tension by springs 56. Unlike housing

10, housing 52 has holes 54 and 54 in the ends thereof, opposite hole 46 in threshold

42 and hole 46’ in lintel 44, respectively.



el astoneric materi al. Sandw ched.between bl ocks 24, and between the
| owernost 15 block 24 and the bottom of housing 10, are rigi el rods
FoLipgnEr O

26. The WOMEAYMSr of the interior of housing 10 is

material 38 of Figure 3. Figure 5 shows a portion of a hollow
door 40 incorporating a third preferré&d enbodi nent 50 of a barrier
conponent according to the present invention. Wen cl osed, door 40 is

positioned between a threshold 42 and a |lintel 44. Barrier 20 conponent
50 incl udes aAwattémpt B2 aniintmider\thi penetrate baghdrcaimpomentn §8 usimgafoeeign
conpressed longitudinally between two plates 60 and 60" that are rigidly

at t ached gbjecf12 first encdunirsl 1di@el &pre@Al Shtes crefed BP shiingseddl SRsigd tension
by springs 56. Unlike housing 10, housing 52 has holes 54 and 54' in

the ends Aﬂé‘ﬁ(x%%r stu?{:/)eééﬁéi:\ B tfiroiBh ble bREHTHAR'SS and rod 582 theihkrIBlifig 467 ' N

lintel 4 respec

8 An_ attenpt .b L pLruder t epetra arrier copgponent 50
usi ng forgipyshes apartglm %@hai@lsfqﬂgcﬁ gé’rﬂfﬁﬁwgéﬁesgrf%toéjfﬁ‘ls §§ ﬁﬁﬁl‘%‘% g‘?lﬁﬁ forces
created by springs 56. Should t he intruder succeed in cutting through
one of s il A5 amEininolea d65mA 46hdberchls furdisr ifbiting theeppiak e deqraAil t he {wo
hal ves of rod 58, pushing the ends of rod 58 through holes 54 5 and 54
and i nt o higires siowarteroddprings 56 rfebyinfplicithenly. nitiibiptéfagblehie lyyenhmeg oof door
40. Figure 5 shows two springs 56 for sinplicity only. It is

pr ef er ablifork @phimgss 6 dongitesdbd between PRAER 6BRIEBHS 56 conpressed between pl ates
60 and 60'. Also for sinplicity, Figure 5 shows only one

barrier componggl fé@iﬂgﬁlﬁé&n{y‘g F&g?é % ﬁhows oty onéb&ikief @(kl%ﬁforlgqp% wifliC@idal ns an

array of barrier conp : e sane” type as arrier conponent 50
SRR R R R TR —
10  barrier component 50 and also of the types described elsewhere herein. The space

between the barrier components is filled with a passively resistant matrix 70.
Examples of materials suitable for matrix 70 include, among thermally insulating
materials, ordinary B-300 or B-500 Portland cement, and a heat resistant concrete;
and, among thermally conductive materials, a metal, such as aluminum, of high
15 thermal conductivity, high viscosity, and a low enough melting point that it can be
melted and poured into door 40 without causing thermal damage to the barrier
components. Matrix 70 also may include an endothermicall_y reactive, intumescent
material such as those of layer 38 of Figure 3.
An illustrative example of a suitable heat resistant concrete, featuring
20  considerable strength and excellent adhesion to metal, is of the following
composition:
1. Refractory alumina cement with a high alumina content of 72% to 75%
and a calcium oxide content of 22% to 25%. Comminution fineness is 4000 cm%g to

5000 cm’/g. This cement constitutes 25% to 35% of the total concrete mass.



Exanpl eswid9smeszr i al s suitable for matrix 70 include, anonBCTHEBIBP

I nsul ating - materials, ordinary B-300 or B-500 Portland cenent, and a
heat resistant concrete; and, ampng thermally conductive nmaterials, a
nmetal, such as alum num of high 15 thermal conductivity, high viscosity,
and a | ow enough nelting point that it can be melted and poured into
door 40 wi t houty, CauSolfhnk SRcHR! sotlAERdRving 4 bsech@d Biavity of 1.35,cadRoRot S.
Matrix 70 al so may include an endotherm cally reactive, intunescent

material Seehnag, NP:? g; Blewedy ?;aéﬁﬁgj.ﬁ‘égfwggﬁ@ Phis solution constitu%e@"?)etwcen

illustrative ekanp a sul Si stant concrete, teaturing 20

consi derabl e strength and excel |l ent adhesion to netal,. is, of the fallow ng
Comober 1 paad and O R Gl Sseretptas o ppmLthe eSS ighil nsistegon fagr

al um na content of 72%to 75% and a cal ci um oxi de content of 22%to
25% Conmipoutingthefixture énto ideord0 cnferr]/g to 5000 cnferr]/g. This
cenent constitutes 25%to 35% of the total concrete nass.

9 5 3.2. Chahfficligproghiecdtup t6 Al2mmapainaidien T qaayfis S0Wtavi ty of
1.35, and a ratio of Si qgerr] to Na[err] O of between 3 and 3.5 by

wei ght . Tr@s%éﬂhﬂ&@%&% jhhdt es between 10% and 18% of the total
concrete nmass, to obtain the necessary liquid consistency for pouri ng

the m xture intp do 40 5 . 3. . Chanptte aggre of .up to
S orai n st b, - TietERdiany o peptonile gy, constisgEper 12K £ 2% BEHEF ot o
mass. 4. Refractory or bentonite clay, constituting
bet ween 199tgher2getemaghe total concrete nass. | n order
to increase inpact strength, the concrete mx is reinforced with short

In order to increase impact strength, the concrete mix is reinforced with short

10 cuts of high-carbon steel wire, constituting between 2% and 3% of the concrete mass.
The wire cuts are 0.5 mm to 1 mm in diameter and up to 10 mm long.

In Fig. 6 a part of the energy accumulated in the grating is released when the
internal connecting element 60 is cut through. The grating bar ends 61 get released,
and make a hole in a plastic water pipe 62 so that the water begins to flow in the

15 grating and makes it impossible to go on cutting it with a bumer. At the same time,
the spring continues to exert pressure and prevents using saws or disks to ‘cut the
grating. In a similar way, the bar ends can activate a signalling system or make a hole
in an electric cable, so that the grating gets energized, and this makes it impossible to
continue the attempt of break-in,

20 While the invention has been described with respect to a limited number of
embodiments, it will be appreciated that many variations, modifications and other

applications of the invention may be made.




10 cuts of high-carbon steel wire, constituting between 2% and 3% of the

concrete nass. The wire cuts are 0.5 mMmto 1 mmin dianmeter and up to
10 nm | o 98/39527 In Fig. 6 a part of the energy RCRHIBOMLY in the
grating is rel eased when the internal connecting elenment 60 is cut

t hrough. The grating bar ends 61 get ngl eased, and nmake a hole in a

pl astic water pipe 62 so that the water begi ns to-flow.n.the. 15 _.grating
and makes it inpossible to go on cutting it  with a burner. At the sane

T ks FHATIS GAREDISN! | Tues Lo, oxerl pr F;f“wullmﬂmuuﬁmuﬂsﬁ sane

activate a signalling systemor nmake a hole in"an"el’ectri ¢ cable, so
that the grating gets energized, and thi s makes it inpossible to
conti nue the atterrpt of break-in. Wi | e the invention has been

described with respé*tleamsrr&SlFﬁamtpwnmerbmrforelgn object SURPHEASs it will

be appreciated that nmany variations, nodifications and other
appl i cati ons of@)t he airigikkhousing; angd be made. :
10 VWHAT IS CLAI MED | S: 1. A barrier resistant to penetration

by a foreign olfhlect a methanisti fig: mechanically (tfappingathei forelgh @bidct oenctosed
(b) a nechani smfor nmechanically trapping the foreign object, enclosed

wi thin sai d housi ng.yithin said houﬁng The barrier of claim1, wherein said
mechani smtraps the foreign objetct

2. The barrier of claim 1, wherein said mechanism traps the foreign object

by applying a lateral compressive force to the foreign object.

3. The barrier of claim 2, wherein said mechanism includes an element

including a shape memory material.

4, The barrier of claim 3, wherein said shape memory material has a
transition temperature, and wherein said element that includes said shape memory

material is shaped to expand longitudinally when heated above said transition

temperature.

5. The bammer of claim 2, wherein said mechanism includes a

longitudinally compressed element.

6. The barrier of claim S, wherein said longitudinally compressed element

includes an elastomer.



by appl yi \% @é ral conpressive force t'o the foreign obj eglcrnLesn0109 3.
The barrie Oc;lll‘l3 24 m 2, wherein said nechani sm i ncI udes an el enent

i ncluding a shape nenory material . ~The-barrier-of .claim 3,
wherein said shape nmenory naterial has Y tranS|t @ﬂ t enper at ure, and

wherein said el ement that includes said shape ne mnm,mnshaped to
expand | ongi tudi nally when heated above said tran

5. The barrier of claim 2, wherein said mechanl smincl dded a

| ongi tudi nal ly conpressed el enent. The barrier of claimb5,
wherein said | ofgi tudrheabamercnfm«msise‘dleeqlremﬁtlongltﬂiémablﬁ§0mr@smlmt

11 7. The barrier of claim5, wherein said |ongitudinally
conpr essed jgpdigdenispringc| udes a spring. 8. The barrier of claim
5, wherein said nechanism includes two |ongitudinally conpressed el enents
and a rigid elenent |longitudinally between said two conpressed el enents.

8. The barrier of claim 5, wherein said mechanism includes two
longitudinally compressed elements and a rigid element longitudinally between said

two compressed elements.

9. The barrier of claim 5, wherein said mechanism includes an element

held under tension by said longitudinally compressed element.

10.  The Barrier of claim 5, wherein cutting through the said element under
tension causes lateral movement of its parts relative to each other under the action of
the said longitudinally compressed ¢lements, and the said movement is used to

prevent or inhibit penetration of a secured space by a foreign object.

11.  The barrier of claim 1, further comprising:

(© a powdered material that solidifies upon being heated, enclosed within

said housing.

12.  The barrier of claim 1, further comprising:
(©) a viscous material that turns rigid upon being heated, enclosed within

said housing.



9. The barrier of claim5, wherein said nechani smincludes an el enent
hel d under tension by said |ongitudinally conpressed el enent. 10.
The BarriW@9%B9587ai m 5, wherein cutting through the said ePEH U8R er
tensi on causes | ateral novenment of its parts relative to each ot her under
the action of the said |ongitudinally2conpressed el enents, and the said
movenment is used to prevent or inhibit penetration of a secured space by a
foreign object. 11. The barrier of claim1, further . ...
conpri si ng: (c) a powdered material that solidifies upon being

heat ed, enclosed within sai d housi ng. “ﬂu he .
barrier of claip 1, ThebahRr of SaRh i Sfufer comprising: (C) mlmlfullu’m ll“l I
that turns rigid upon being heated, enclosed within * ¢ L M S50
housi ng. o . : N : 512 13.

The barrier of (%,)I ai r%rﬁfg,ld Fntﬁl%mseurbs%agurr%lﬁ ssulrrr?éxpdlng said ho("é‘f]g arigid matrix
substantially surroundi ng said housi ng 14. The barrier of claim
12, wherein said matrix includes a thernmally '

14.  The barrier of claim 12, wherein said matrix includes a thermally

insulating material.

15.  The barmrier of claim 12, wherein said matrix includes a thermally

conductive material.

16.  The barrier of claim 12, wherein said matrix includes a material that

undergoes an endothermic reaction.

17. A method of inhibiting penetration of a secured space by a foreign
object comprising the step of automatically applying a lateral compressive force to the

foreign object, thereby trapping the foreign object.

18.  The method of claim 16, further comprising the step of providing a
barrier including a mechanism for applying said lateral compressive force to the

foreign object. .

19.  The method of claim 17, wherein said mechanism includes a shape

memory material.



i nsul at i ngossss27 al . 15. The barrier of clai m PCRALEANY; n sai d

matrix includes a thermally conductive material. 16. The
barrier of claim12, wherein said matrizx i ncludes a material that
under goes an endot herm c reaction. 17. A met hod of inhibiting

penetration of a secured space by a foreign object conprising the step of
automatically applying a lateral conpressive force to the foreign object,
t hereby trapping the foreign object. 18. The net hod of claim
16, further copprisippg ,ﬁaﬁ%&{@paam lﬁrwﬂéréfnrﬁuﬁme?gd’n'{én?'indlﬁtfek‘é?l'éi@néht

mechani sm f or appl y| ng sal ateral corrpre55| ve rce to the foreign

obj ect. ¢ 11 eré rrﬁ} hcI aim 17, wherein said nechanism
i ncl udes ”sgﬁé{B‘é‘a %%PVS tEFPAR, ng: ousing.
13 The method of claim 17, wheféin Said mechani sm

i ncl udes an el errent | ongi tudi nal Iy conpr essed Wi tmﬂlﬂlﬂjlﬂlmljﬂm ng.



