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2195817 -1- FLAME- RESI STANT ELECTRI CAL LINE The invention relates to a
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German Patent Specification 3,044 871)

" The electrical '"lines' referred to herein are
lines along which telecommunication signals can be
transmitted with low loss and free of interference.
They thuS'eomprise high-frequency (HF) lines and
low-frequency (LF) lines. HF lines are used, for
example, in radio-link and antenna systems, and in
VHF, broadcasting and television receiving systems.
LF lines are required, for example, for
electroacoustics and audiometry. With only one
conductor, they are used, for example, as connecting
cords for crystal microphones, magnetic
sound-recording heads and dictating machines.

- In the first place, in deciding upon the
construction of the lines and the materials used for
them, one would tend to take into account only the
electrical properties of these materials, and to seek
to obtain the best possible transmission properties.
However, for many uses, e.g. installation in
buildings or switchgear, it is also necessary to
ensure that, in the event of a fire, the lines
themselves do not burn, and can continue to perform
their function even at very high temperatures, at
least for a certain period of time. 1In this
connection, therefore, the word "flame-resistant"
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connection, therefore, the word "flanme-resistant” -2- is used to refer
to the properties which are to be desired in an electrical line in the »
event of a fire, including a mniml snoke em ssion, inconbustibility, and ¥
freedom from hal ogens. German O f enl egungsschrift 2,800, 688 descri bes an
el ectrical cable with conductors, the~i #sl ation of which consists of a
m ca band and a Iayer of rubber applied around It. An
aIUniniun}anﬂPplas s la mound nd t |nsulated conductors
S n

(wires) of t uggf ko ﬂegngggté: eb3ﬁ8Pe§ FeBFe core
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around this Baﬂefreﬂdbmyéroofheﬂbs#0§ulphonated pol yethyl ene is appliedgas

an outer protecti VeG%Qﬁﬁh“Of’fQﬁl%hﬁ.\ g%séﬁ&x@@%%dw b d Py Pduci ng

such a cabl e are_consi der abl pplies *he conductors, whose

i nsul ation céﬁpPﬂ§§§ré°#ﬂc&abéﬁdW1&PdCPBqH$§QE§ﬂ(?hﬁ;%?ﬁM*ﬁQiowmose sheath
sur roundi ng bhfewmbhecaarscistenwshsme.ﬁ:af bmddlafﬁderﬁmsﬁeweﬁs whi ch cannot.
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Speci fi cati odanifiéte8is wauhﬂomadnﬂbmhe|tnsu1ahdﬂnaunduddqrsm nmpl er
constructionigeg) 8¢ ¥hik cable. A polyester band is wound
round the cable core consisting of the wires, and a .
layer of a thermoplastic elastomer filled with | o
aluminium hydroxide is applied around this polyester
band. A glass-fibre mat, on top of which is a
braided metal cladding, is wound on around this
layer. A layer of chlorosulphonated polyethylene is
applied as an outer protective éheath. The effort
and expense required in producing such a cable are
considerable. This applies both to the conductors,
whose 1néu1ation comprises a mica band, and to the
cable as a whole, whose sheath surrdunding the cable
core consists of five different'layers'which_cannot
be applied in a single operation. It is therefore
scarcely possible for the use of such cable to be U
economical. -
The 1line according to the German Patent
Specification 3,044,871 mentioned above is of
substantially simpler construction. Here, only an
aluminium-coated polyester band and a plastics outer
protective sheath are provided around the core formed
by a plurality of insulated conductors. A polyvinyl
chloride composition with a high filler content is
used for insulating the condiuctors. This is intended
to ensure that the insulation still remains stable
~ even at very high temperatures exceeding 1000°C, so
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al um ni um coat ed .pol yester  band and a plastics outer protective sheath are
provided around the core formed by a plurality of insulated conductors. A
pdl yvinyl chloride conposition with a high filler content is used for

i nsul ating the conductors. This is intended3te ensure that the insulation
still remains stable even at very high tenperatures exceedi ng 1000C, so
that short-circuits are prevented. Because of its choice of insulating
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the at .| east one 'S conpose tics materlal ISing a
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sai d . requirements as to its transmission properties, and
N\, which is non-combustible even at temperatures
' exceeding 1000°C. _ |
According to the present invention, there is
provided a flame-resistant electrical line comprising
. at least one electrical conductor, an insuiation
surrounding the latter, and a glass-fabric band which
is wound round the insulated conductor, with
overlapping edges, and which is provided on one side
with a metal layer, wherein the insulation of the at
least one conductor is composed of a plastics
material comprising a halogen-free polymer, a metal
.screening is laid around the insulation, the said
U band, with the metal layer on the outside, is wound
. . around the screening, the width of the overlap of the
said overlapping edges is between 7% and 35% of the
width of the said band, and a sheath composed of an
insulating material is applied around the band.

A plastics material comprising a halogen-free
polymer, e.g. polyethylene, which guarantees the
favourable transmission properties of the line, is
used to insulate the conductor. This material,

~ although combustible in its&lf, is adopted for the
. sake of good transmission properties. However, the
said band wound on with overlap, consisting of



band, with the netal |ayer on the outsidewawgdﬂound around the screening,
the width of the overlap of the said overl apping edges is between 7% and
35% of the width of the said band, and a sheath conposed of an insulating *¥
material is applied aroundghe band. A plaﬁtics material conprising a

hal ogen-free pol yner, eed” pol yet hyl ene’ Tch guarantees the favourable
transni ssion properties of the line, is used to i-nsulate the conductor.
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such a way tha e nmetal layer Is_on the outside. t therefore acts s .
towards a flanbayerthe eanthésgutgidec| okkdtheraforenecte tevaATds &hat Sehe

overlap is nadg]ggel inetReofane wagUas ahelosbdsmetabetubas spéépei ent gaps
to all ow the gase enerated within,it upder at heat to.escape. This '
prevents the mkﬁp%?%g pFB%iﬁ%ﬁ?tﬁptﬁﬁ ﬂ%ﬁﬁ ??gﬂfbﬁ?g?ghgtﬁpﬁﬂgu e
screeni ng necegsatythbs Ytwbehthasesufiftcbént hgapsneoisllowethee surrounded
o anouter | papelchRiEFRted GLERLE B NAdy Mirear MeRCTREC " 1T PPRCSC 4
whol e, but parescaper| yThbs preveats theowrappingeprevidedhbyithention are
shown in the aggRgPAPYh"Burs EBhEBFEAC dTﬁ&‘ESfeehﬂnéhﬁE@égsary for
the intended use of the line is likewise surrounded
by the band, and is therefore also protected by it. L
The sheathing applied as an outer layer serves to
provide mechanical protection for the line as a
whole, but partiéulatly for the band. _
Two embodiments of the invention are shown in
the accompanying diagrammatic drawings, in which:
Figure 1 is a side view of an electrical line
according to the invention, with its inner layers
removed stepwise, :
Figure 2 is a section through Figure 1 on the
line II - II, on an enlarged scale,
Figure 3 is a side view of a line modified in
comparison with that of Figure 1, and
' Figure 4 is a section through Figure 3 on the
line IV - IV, on an enlarged scale.
Figure 1 shows an HF line with a conductor 1,
an insulation 2 and a screening 3. The conductor 1
can be a bunched conductor, with a plurality of
combined individual wires, or a solid conductor. It
is preferably of copper. The screening 3 laid around
the insulation 2, which in the case of HF lines is
also to be regarded as the *outer conductor", can
consist of braided or stranded individual wires, in

the case of Figure 1. However, in the case of



Figure 1 is a side view of an electrical Iline according to the invention,
wthits inner |ayers renoved stepwi se, Figure 2 is a section through

- Ftgure 1 on the line Il - 11, on an enlarged scale, Figure 3 is a side view
of aline nodified in conparison with that=0% *igure 1, and Figure 4 is a
section through Figure 3 on the line IV - 1V, on an enlarged scale. Figure

1 shows an HF line with a conductor 1, an insulation 2 and a screening 3.
The conductor 1 CEtgﬁmeaBbuﬁthednsbadecins;eadthfaapmetaﬂlbyndfwc@mﬂlned
i ndi vi dual wires, rol [ e The
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st randed |nd|V|dqg$ £€s, in the case of Figure 1. However, in the case

of . ®Pigure 3, it consists. instead of a_metal band,wound round the
insulatlon 2, or fol ded AchbretilrRmaferialnaopprisdagsar balpgens fireey o

preferably of co érpiéts\t;see ast Ehéainaﬁéﬂalsfaﬁ thealiaganation pol yner
is used as the r for t ein u ation ﬁ Ln a,pr ferreqﬁca e, the
insulation 2 is QeﬁhEF% grr i Gafe cF ﬁliH§§1 @dl el ectri cal

properties. It is 6 eﬁylenaost'rhnstahtertal his| oues:audwger the
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- for HF lines. However, the plastics material of
‘insulation 2 can alternatively comprise another
o/ polymer, for example, polypropylene. The materials
referred to are all easily combustible; for many
uses, therefore, the HF line must be so designed that
the insulation 2 cannot burn. _

' For this purpose, a band 4 consisting of a
glass fabrig provided on one side with a metal layer
is wound on around the screening 3, so as to

. overlap. The metal layer covers the band 4 over its
entire length and width. It can consist, for
example, of aluminium or copper. The metal layer is
on the outside. A sheath 5 of insulating material is
provided around the band 4 to protect it. The sheath
5 can consist, for example, of a flame-resistant
copolymer of ethylene.

In the case of Figures 3 and 4, a
semiconducting layer 6, around which the screening 3
is laid, can also be provided around the insulation
2. The layer 6 serves to prevent microphony.

The electrical line of the invention, having
the construction of the illustrated embodiments, is
flame-resistant. It does not burn even under great
heat or in the region of an open flame. In the
region of an open flame, only the sheath 5 melts, so
that the band 4 or the metal layer of the latter is



referred to are all easily conbustible; for many uses, therefore, the HF

| ine nmust be so designed that the insulation 2 cannot burn. For this i
purpose, a band 4 consisting of a glass fabric provided on one side with a +#
nmetal layer is wound on around the screening 3, so as to overlap. The

metal |ayer covers the band 4 over its éntire length and width. It can
consist, for exanple, of alum niumor copper. The netal layer is on the

outside. A shegllloedl. | 1pid! B5ndd 4" Hctlicdls bRty deheAlapiih e band 4 to

protect it. n-consist, t1.0r exanple, SFesi st ant
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embodi nents, i afifledtively tzwectlefd do%i%Otisbltrr%ee‘éQi%ﬂJ@ier great heat or
In the region of an. open f ' regi on of an open flane, only the

sheath 5 nelts! QQBeFﬁéerﬁeeﬁ§ﬁ§ Qﬁ' metal |ayer of the latter is
-6- exposed. The band Béclauses thebbiarice agaiwwndom sid a«n;ea:o It has a
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tube there are sufficiently large gaps to allow gases
generated inside to escape. This is-necessary-at
very high temperatures, at which the material of the o
insulation 2 decomposes.

' Although the overlapping of the individual

turns of the band 4 should not be so great as to
inhibit gas escape, it should &also not be so small
that the closed layer formed by the band 4 might open
when the line is bent. The width "B" of the overlap
‘should therefore be between 7% and 35% of the width
of the band 4. 1t is preferred that the width of the
overlap is approximately 20%.



,Because the band 4 is wound on so as to overlap, it has th
a“cl osed metal tube woul d have agai nst flanmes. However, mg@ Dmﬁu
gre sufficiently large gaps to allom/gases gener at ed |n5|de*

S necessary at very high tenperatures, ﬁplch the material of the

I nsul ati on 2 deconposes. Although the oveﬂ ppi ng of the individual turns
of the band 4 should not be so great as to inhibit gas escape, .it should
al so not be so small that the closed Iayeqnlgﬁﬁpd by the band 4 m ght open
when the line is bent. The width "B" of the—overlap shoul d therefore be
bet ween 7% and 35% of the width of the band 4. It is preferred that the
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whi ch is provided on one, side rein dhe insulation of
the at | east oneqﬁbﬁﬁuggb 4ﬁ§ﬁﬂfﬁﬂf?§hﬁf qu%ﬁﬁ(ﬂ*éh conprising a
hal gggn- :‘jr ee ItO(t)tl ml@pﬁﬁgaledgase,eramg wh;i.dtalts q:rmmcdemem rong sgidm, the
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bet ween 7% and 33®Ast one Wandugiior Hes wanpased) ok l?alpassrfe"a‘tﬁt conposed of

an material comprising a halogen-free polymer, a metal

screening is laid around the insulation, the said
—/ band, with the metal layer on the outside, is wound
around the screening, the width of the overlap of the
said overlapping edges is between 7% and 351'o£ the
width of the said band, and a sheath coﬁposed of an
insulating material is applied around the band.
2. An electrical line according to claim i, wherein
the width of the said overlap is approximately 20% of
the width of the band.
3. An electrical line according to claim 1 or 2,
wherein a layer of semiconducting material is
provided between the insulation and the screening.
4, An electrical line according to claim 1, 2 or 3,
wherein the screening is a screening produced by
braiding or stranding.
5. An electrical line according to claim 1, 2 or 3,
wherein the screening consists of a metal band wound
on to or folded longitudinally around the insulation.
6. An electrical line according to any of claims 1
to 5, wherein the insulation comprises polyethylene.
7. An electrical line according to any of claims 1
to 6, wherein the sheath comprises a flame-resistant
copolymer of ethylene. -
8. An electrical line according to claim 1,
substantially as described with reference to



in i is applied around the band. 2. An el ectrical line
cﬁmnnm lﬂﬁﬂg ml, wherein the width of the said overlap is .

appY ox¥i mat e f-the width of the bgns._s. An el ectrical line
according to claiml1 or 2, wherein a |ayel of sem conducting material is
provi ded between the insulation and the screening. 4. An el ectrical line-

according to c#g*a&és 4 Qﬁd32 m@grpiguggg §caﬁanhng°§s gescreenlng produced

by braiding or randlngp ctrical Tine“according to claiml, 2
or 3, wherein 2¢OTRERY &gd€5W§P8§s of a metal band wound on to or fol ded

|0n9ltudlna||y9afoumﬂ électrtohdt i9fle Accoréin |€6tﬁh§abf|bﬁ%h qrd'”g to

any of clains qa wherein the jpsylation.c pol yet en 7. -
An el ectri cal F?ﬁg'%.%%rﬁ§ﬁ 28 ﬁnblgﬁ gFaFﬂﬂeﬁc ot@Renherein the sheath
conprises a flane-resistant copol yner of ethylene. 8. An el ectrical 1Eﬁe
according to claim1, substantially as described with reference to -8 -
Figures 1 and 2, or Figures 3 and 4, of the acconpanying drawings. 9.- An
el ectrical line according to any of clalns 1 to 8 when used as a

hi gh-fr_equency |i ne.



