Security material having a web-like interlaced fabric
The invention relates to a security material having a
web-1ike interlaced fabric and insu- |ated,
+ electrically conductive wires integrated therein.
Material s of such type are known and enpl oyed for
detecting breaking and entering in particular into.
truck or shipping containers. Other possibilities of
application reside, for exanple, in the protection of
val uabl e commodi ties, property, fences, warehouses,
mu- seuns etc. For these purposes the security
material can be produced so thin that an intruder
does not usually becone aware of the presence of the
security material or con- siders it to be a packagi ng
or covering material..In such a case a loud or silent
alarm can be triggered in a nonitoring station or the
|ntru5|on can be recorded in % dat abase. If the
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The o b ject of the invention is to provide a security material with a web-like inter-
laced fabric and wires integrated therein, which can be produced in a cost-saving and
simple way whilst still being capable of reliably detecting damage to the security mate-

rial.

This object is solved by a security material having the features of claim 1. Preferred

embodiments are stated in the dependent claims.

The security material according to the invention is characterized in that a first wire is
arranged in the longitudinal direction of the web-like interlaced fabric and in that a sec-



web-1i ke interlaced fabric along its width so that the
area run through by the wire covers the interl aced
fabric over its total surface. A further wire is
connected at one end of the web-like interlaced
fabric to the other wire and is guided back fromthere
along the length. By nmeasuring the conductivity on
the two remmi ning free ends of the wires a breaking
and entering, whereby a wiré?is severed, can thus be
detected in a sinple way. Such a wire arrangenent can

BRd Wr@%&f‘eﬁgs lnna %aﬁéérﬂ Héﬁﬂe@é&os@qwﬂmrﬁaﬂ theabgke intdflaced
a interlaced fabric. Pterlaced or knitted fabric

@Hﬁﬂ@%’é’”ﬁ't%&ﬁb‘jw"wt ?reBeI t-like arrangenent with
interl aced.dyar ns. In accordance with the invention jt
Adurdagestahidey opthefryprié qan e redredadip fie Wiyrow tge security mate-

ﬁémsﬂma%beréée with e Res, ym@fw.rte h@wsl lﬁlbﬂﬁdpém@;ﬁbdfrﬁdiﬁnbﬂthrdugh the

g(?lé ilfer lp%g%pega %H\égl]qtngﬁtg reCaOrHeihrrou§ﬁtby the wire covers

thenteddded fisbric @ver nmataLmﬂamtA fehhmtvmrem ccmn_e¢ted at one end of the
&gg[ﬁﬁqn e?lgg‘ei%b J‘ﬁ% ﬁl‘é‘?&ﬂ% Qgﬁé' Gnd %%:HI&@% Hek qr%Fh {hBreORGRY the

@dgtanBﬁgteaﬁmlg the wareducliviy SBubp 840 RIS Fek i e wires a

tﬁr‘ﬁ!hl@iﬁ@ gh(ﬂ‘ ek\t@{‘]ﬁb Qﬂi@f& -a Gvﬁé @éjsé%];é‘éi E&erhlJE ibe dé&é&tearm af simple

e side o e in

B BER e e e v padaeT al Y ek S anemisal ranmer

inra iatedaceactabrim dhes péariaeahvi lﬂgtadaam@rcomn%ﬂslfeband -like or belt-like
ﬂéﬁ?@ﬁn@ﬁﬁﬂfﬁ g;g%ggl Rot of the invention is

acterl ze at on at |least one side surface of

I%\ ré%c&rﬂ%ﬁcr lvﬂfﬁe(f"e fn@gritfoﬁ it :E' %sﬁ!@cfaﬁ? o8 tha? 'ir%t fir&tdfrel |§A§ﬁ%nged

tection agalnst
oo peiPheRy of megntarﬂ%caﬁ {ﬁhﬁ'@df‘ thig wasrge w"faé?ge%@tcﬁié\fem%“ Is that
él@&ﬁiﬁl Edhnb&Rng, Q\thﬁfer ﬁ)f:oﬂobﬁ!slcﬁhrﬁchm@da frehsiremeant entrenics or

o0 58 sy chl By SUREE HARRH chAfe phlefienidiine faoric

TEiehawtbe edtasthga ¢t n@tneatmg cabler de netdlave) mka@uidegdn fogg compli-
c%l‘&iméﬁ 1R }:Iﬂfégcehﬁﬁ of hetsiel &tthé)fﬂrtéﬂfacddhﬁb&et@wm‘d‘s Yhe connecting
AU P T3] PE PRoGteaiT A R ARLPRET 1 ﬁ@vm&m?"ms' ac
Aacent sections of the second w.re tﬁ % gt t% ¢ e Seast
nethen éd\caéllt?égmgﬁ erﬂqqdfqmqﬂéto&pg 'nVeﬁt'%‘dF charpgielized inyihg ?‘HT? eas
ohbaidepaehcgofthdinteaing?l fhificoree wirds doma pcbtr2Ge from tsside surface
for ﬂrgteéﬂon' aﬁ;a%nﬁt da]%lc E}' eXse%résn f{hﬁearr\% n angwﬂé Iﬁnreé"mh%n'ner lo-

itu Ina I rectil across
omeatumth@fceﬂheomentana@,eq fnlprmr@e é’dfoﬂh@frf?%’ side;pf H‘&r"i!‘?’&??% fab-

HeNthe ea‘éit/ér%b%o% acH"'&)é’ﬁ‘l\éﬁf is tl@é% ﬁ@&nsﬁt#@wﬁé& arg @rd&edﬂéd‘laghfnst an
the i nt erlaced fa

SRRSO, 2 O T AP S IR %ﬁ%?wg{}rr%%ﬂal

mllinmeters. Consequently it is al nost nIP
Furthermore, in accordance with the invention it is preferred that e spacmg of two ad-

jacent sections of the second wire to each other lies in the range of millimeters, in par-
ticular 2.3 mm. The spacing can range between 1 mm and 20 mm. As a result, it is
achieved that the wire network, which extends in the longitudinal direction and across
the width of the web-like interlaced fabric, in particular in sections or, however, across
the entire width of the interlaced fabric, constitutes a very fine-meshed network with a
maximum spacing lying in the range of millimeters. Consequenfdy, it is almost impossi-



C-a- ble for an intruder to sever the security
material w thout any damage al so being done to the
nmeandering second wire at the same tinme. In
‘conjunction wth this a further especially
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been taken place, if use is made of line pairs such as twin strands or coaxial cables. In
general, the place can be detected if constant characteristic/ impedance is prevailing
along the line. An interlaced fabric is to be considered in particular as a structure con-

sisting partly of a woven fabric and partly of a knitted fabric.

Furthermore, here it is especially preferred that the first wire and the second wire are
electrically connected to each other at their adjacent ends and the two other ends of the
wires are connected to the measurement electronics for measuring the conductivity of



general, the place can be detected if constant
characteristic i npedance is prevailing along the
line. An interlaced fabric is to be considered in
particular as a structure con- sisting partly of a
woven fabric and partly of a knitted fabric.
Furthernore, here it is especially preferred that the
first wire and the second wire are electrically
connected to each other at their adjacent ends and the
two other ends of the wirest-are connected to the
nmeasur enent el ectronics for neasuring the conductivity
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be designed in a flexible or rigid manner.
Another advantageous embodiment of the invention resides in the fact that the mean-
ders of the second wire protrude laterally in the form of loops from the web-like inter-

laced fabric. This form of wire loops is very easy to produce in practice.

In conjunction with this provision is furthermore made according to the invention in that
for protection of the wire loops the lateral interlaced fabric edges and the wire loops are
embedded in a seam tape, in particular having a thickness of 250 pm. Since the loop
shape of the wires that protrudes laterally from the interlaced fabric can easily be dam-



tension relief it is particularly advantageous that
the printed circuit board is also fixed, especially

i nterl ocked nmechanically or bonded onto the interl aced
fabric. Depending on the purpose of application,

here, provision can be nmade for the printed circuit
board to be designed in a flexible or rigid manner.
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resides in the fact that the Rfean- ders of the second
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Finally, according to the invention it is preferred that the interlaced fabric has at regular
intervals in the longitudinal direction, in particular every 25 mm, a marker line in the form
of a missing thread that extends along the width. Since the material is present in web-
like form, it is easily possible to measure and cut off specific lengths of the material. Due
to the fact that the marker line extends in the material in the form of a missing thread the

material can be cut easily at this place, too.



achi evenent is that feed-throughs, such as e.g. lines,
connections and fixing elenents, can be guided
through the security material w thout causing danage.
‘to the tight- nmeshed wire network thereby. Another
possibility of introducing an opening into the se-
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ing thread that extends across the entire width of the interlaced fabric 12. The interlaced
fabric 12 itself can be composed of monofilament or multifilament threads, more particu-
larly of a plastic material. In the longitudinal direction 18 the threads can be arranged
like the first wire 14 as weft threads, while the threads extending in the width direction

and the second wire 16 can be considered as warp threads.

Fig. 2 illustrates the electrical connections 36 of a security material 10 according to the
invention from Fig. 1. After the web-like security material 10 has been cut to length, on
the left and right end of the interlaced fabric 12 a course of the first wire 14 and the sec-
ond wire 16 can develop as depicted in Fig. 2. In the present embodiment the first wire
14 and the second wire 16 are connected to each other in an electrically conductive



direction 18 of the web-like interlaced fabric 12. A
second wire 16 extends in a nmean- dering nmanner across
the entire wwdth B of the web-like interlaced fabric
12 along the longitudinal direction 18 of the
interlaced fabric 12 and thereby crosses the first
wre 14 repeatedly. The adjacent parallel sections of
the second wire 16 each have a spacing D to one
another. In the bends of the ftreandering course of the
second wre 16, wire loops 28 are forned that
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theclisft of the electrical con- nection 36 on the |eft
hand-side of Fig. 2 as well as the sections of the

‘Mgr gsan&/i:‘ig. %Qﬁegé}lbe two embodiments of a security material 10 according to the
invention, in which openings 22, 24 are located in the interlaced fabric 12. Fig. 4 shows
a top view of such a security material 10, in which a hole was cut into the interlaced fab-
ric 12 and the disconnected wire sections were replaced by corresponding conductor
paths 38 of a printed circuit board 26. To this end a printed circuit board 26 which is lar-
ger than the opening 22 located in the interlaced fabric 12 is fixed onto the said opening
22. Through the opening 22 e.g. a bolt 32 can be inserted through the interlaced fabric



cated to the right of the electrical connection 36 on

the right hand-side of Fig. 2. To en- sure a break-in

detection as conprehensive as possible thus it is of.

advantage to fix the electrical connections 36

between the wres 14, 16 at the outer ends of the

interlaced fabric 12. During the installation the

interlaced fabric 12 can be fol ded over on the pe-

‘ri phery so that the nDnltorlng as far as up to the

periphery is provided. Fig. 3%illustrates the

el ectrical contacting of the wires 14, 16 of the
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© REShRLEB QBT SBr wiepPb APRLioA 1 et Moy afigh ool 33 can b
winsedecifndexalplet ri cal connecti ons can be arranged on
one side surface of the interlaced fabric 12. Fig. 4
and Fig. 5 describe two enbodi nents of a security
material 10 acecording to the invention, in which
openi ngs 22, 24 are located in the interlaced fabric
12. Fig, 4 shows a top view of such a security
material 10, in which a hole was cut into the
interlaced fab- ric 12 and the disconnected-wire
sections were replaced by correspondi ng conduct or
paths 38 of a printed circuit board 26. To.this end a
printed circuit board 26 which is lar- ger than the
opening 22 located in the interlaced fabric 12 is
fixed onto the said opening 22. Through the opening
22 e.g. a bolt 32 can be inserted through the
interlaced fabric -5- 12. Around the opening 22
several wire ends 40 are | ocated on top and bel ow

whi ch devel oped when the opening 22 was nade.
Consequently, the conductor paths 38 of the printed
circuit board 26 have to be positioned in such a way
that they nmutually con-



nect the respective wire ends 40, which had previously
been connected to each other by neans of wre

-sections, through a respective electrical connection.

36 whil st by- passing the opening 22. Fig. 5

represents a further possibility of introducing an .
opening into the security material 10. For this

purpose the interlaced fabric 12 is initially

reinforced by a seamtape 34 at the place where the
interlaced fabric 12 is to be cut open and is then cut
open along two parallel wiregsections of the second
wire 16. If the two ends of the cut are noved against
each other, a slot-shaped opening 24 is fornmed through
which a bolt 32 can be inserted for exanple. -9-

CLAIMS 1 Security material having a web-Iike

i BLANMSced fabric and insulated, electrically

conductive wires integrated therein, wherein a first
wire is arranged in the |ongitudinal direction of the
web-|i ke interlaced fabric and a second w re extends

i n. a Seeaityl endiergl hanmes gxlibs Snibfeetvifalib {nB)insfatdéd) @lectrically
web- | Snterk ic in the | ongitudina
direé%b%%mkﬂégéggﬁﬁgéégggﬁ?ity mat eri al according to
clai e eiherein the first wire is arranged on a

per i phstwirefis drk@gédihand RegGEdhalire&ion oBthe RRBEUKd ihdérlaced fabric
materjal according to claim1, wherein on at |east

one side surface of the interfaced fabric the wires do
not Brs§ENGHéref exiands inye meandgring aenralatraeethe gyidth (B) of the web-

pr ot @ied ihleacdd &lbRS n tRAITBERdIn4!-dirSioH tHekdsr. Mat er i al
according to claim1, wherein the spacing (D) of two

agl] aggdlkiySRAEAPAToRinglihBaREFONd Wi re to each ot her

lies in .
wherein

the first wire is arranged on a periphery of the interlaced fabric.

3.  Security material according to claim 1,
wherein
on at least one side surface of the interlaced fabric the wires do not protrude from

the said side surface for protection against damage.

4.  Security material according to claim 1,
wherein
the spacing (D) of two adjacent sections of the second wire to each other lies in

the range of millimeters, in particular 2.3 mm.

5. Security material according to claim 1,
wherein
the wires are enamel-insulated metal wires, in particular copper wires, the diame-
ters of which lie in the range of some 50 micrometers, in particular between 100
and 150 um.

nx—



the range of mllinmeters, in particular 2.3 mm 5.
Security material according to claiml1l, wherein the
wires are enanel -insulated nmetal wires, in particular
_copper wires, the diame- ters of which lie in the
range of sonme 50 micronmeters, in particular between
100 and 150 pm -10- 6. Security material according
to claiml1, wherein each wire has a respective :
connecting el enent for el ectrPcal Iy connecting the
wires to a neasurenent electronics_ 7. Security

E er $eturigeRdidi 48orkAg @ @i 11, wherein the first wre
and thE second wire are electrically connected to each
£

ot her &€ & r adj acent ends and the two ot her ends
of t heachwire basa espativeeaineetting eleentri@adastrieally@emiecting the wires

el ect ng the conductivity of the
b9 d&§ur@ﬂ5nt@%@§%{ ids!

connected W res ecurity material according to
in the el?ctrlcal connecti on of the

W|I7r esrgetcgmi' ngﬁgla?gﬁf’f‘@ﬂ%?‘i’t dctronics is effected

t hrowgheselideri ng, wel ding or by neans of insulation

di Splﬂ?&ﬁ?ﬁﬁﬂ?e &BQH@Q&CQE& wi v\% are%?&:‘t’rrchﬁeyycoﬁﬁéc‘?gd Bloach other at their
accor to clains 6, P
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I s effeateledrobiys fonmyagukingithp cbmduetlitg bl theltdnnbO&d Whirdsi xed
on the interlaced fabric. 10. Security materi al

ag.C OSdbuttly thatefidi akddtdthg to WART €I N the printed circuit
boar d | s, fleX|bIe 11. Security material according to

clalnﬁﬁ
the electncal connection of the wires to the measurement electronics is effected

through soldering, welding or by means of insulation displacement connectors.

9.  Security material according to claims 6,
wherein
the electrical connection of the wires to the measurement electronics is effected by

way of a printed circuit board fixed on the interlaced fabric.

10. Security material according to claim 9,
wherein
the printed circuit board is flexible.

11.  Security material according to claim 1,
wherein
the meanders of the second wire protrude laterally in the form of wire loops from

the web-like interlaced fabric.

12. Security material according to claim 1,
wherein .
for protection of the wire loops the lateral interlaced fabric edges and the wire

loops are embedded in a seam tape, in particular having a thickness of 250 um.



wherein the neanders of the second wire protrude
laterally in the formof wire | oops from the web-1ike
interlaced fabric. 12. Security material according to
claiml, wherein for protection of the wire |oops the
lateral interlaced fabric edges and the wire | oops
are enbedded in a seamtape, in particular having a
thi ckness of 250 m -11- 13;y_.Security materi al
according to claim1, wherein the interlaced fabric
has an opening for passing through |ines,

13 eSecuribt vaigial aceasding tedaimy and fi xi ng el enents or the
|iJ¢@ e MbFpOUt interrupting wire connections at the
pl ace of the opening, whereby on the interlaced fabric
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V\'hhé‘dﬂng &ind MGSEElemBAE of B IMBSWitHa ﬁfé‘i‘ruP‘ W@lf&%@&mg at the

paths connect the respec- tive ends o W re
CO‘H?\‘&?I%OQG@"@ach other. 14. Security materl al
acwiedrelbynen the ittbiecat Iabnc\afwmwdrmrbzhiemaw & fixad @dovchE | |o§en|ng,
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|n‘lverendzpbie@h\w're&onmnettolamboﬂbr.t he pl ace of the
openi ng, whereby the slot extends al ong the sections

14ofsécnﬁ?,$,¢£&{gplaggop@n%a@qﬂat”hq interlaced fabric in the

Vi Ci ni of the sl is reinforced by a seamtape. 15.
Sé%l]lelrtey "materi al according to claim1, wherein the
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REPERarthe D BRI Pt SBie P Rr R4S o igepiacs of he
exipemdg, along the w dth.

whereby the slot extends along the sections of the second wire and the interlaced
fabric in the vicinity of the slot is reinforced by a seam tape.

15. Security material according to claim 1,
whe rein
the interlaced fabric has at regular intervals in the longitudinal direction, in particu-
lar every 25 mm, a marker line in the form of a missing thread that extends along
the width.



