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when the wires, or cables containing them arel exposed to fire. Known
exanpl es of such wires are wapped with inorganic fire-resistant materi al
in order to continue to provide electrical insulation surrounding the '
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avai | abl e wi nieltdd forcuend awsy. glthsvanous known inorganic fire-resistant wrappings, mica
"paper" is generally preferred, and for convenience the following description will
therefore refer to mica wrapping while not restricting the present invention to that
material. '

Mica paper reinforced by a backing material of woven glass or of
polyethylene film is produced as tape that can be spirally wrapped onto electrical
conductors to give a degree of fire resistance. The mica wrapped conductor is then
normally coated with a conventional polymer to impart the required
electrical/mechanical properties. In a fire, the polymer is destroyed but the

 electrical integrity of the cable is maintained by the mica layer and the insulating
char from the polymer. It is generally understood that the more mica the better
from a fire performance point of view and tapes are available with different weights
of mica (e.g. 80, 120, 160 g./sq m).

Conventionally mica tapes are applied by spiral wrapping with an overlap of
typically 30% to 50% (of tape width) to maintain protection when the wrapped
conductor is flexed, since the overlaps tend to 'open on flexing. High overlaps are
preferred to achieve the required degree of fire resistance. It is a problem that the
thicker, heavier tapes are harder to wrap successfully, especially on small diameter
conductors, leading to tape damage, wrinkling and a poor wrapped surface making
subsequent processing more difficult and final appearance and/or performance of
the wire less satisfactory. Therefore, if a higher level of fire protection is needed,
the options are normally to increase the weight of the mica tape and suffer a
deterioration in the wrap quality, or to apply 2 layers of tape giving a greater
diameter. It is also a problem that the overlapped tape tends to suffer from
breakage of some of the glass weave reinforcement, causing glass fibre protrusions
from the wrap. This problem gets worse the smailer the conductor diameter and
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tapes. These problems are exacerbated by the fact that the mica tape: is supplied in

discrete lengths requiring splicing every few hundred. metres to allow continuous

longer lengths of wrapped conductor to be produced. - Splicing is normally done .

using a suitable adhesive tape applied to one side of the mica tape, which resuits in ,

increased wrapping thickness where the splices occur. =~ - - _ ‘

These problems may be better: understood from accompanymg schematic
sketches A to G, wherein :

Sketch A indicates an "ideal” 50% overlap wrap on a wire;
| Sketch B indicates a more realistic degree of overlap achieved in-practiée;: :
Sketch C indicates a wire having a single wrap with a typical 33% overlap;

Sketch D indicates a double layer of wraps similar to that shown in Sketch
B;

Sketch E indicates a stranded wire having a double layer of wraps similar to
that shown in Sketch C; :

Sketch F indicates (exéggerate_d) imperfections in known wrappings; and
Sketch G indicates increases in wrap thickness caused by the aforementioned
mica splicing tapes.

' Ideally, as shown in Sketch A, the successive turns of mica wrap M of
perceived width W would have an overlap" of exactly 50%, giving a double
thickness of mica tape over the entire surface of the wire .conductor C from a single
wrap. In practice, this ideal overlap is difficult to achieve, and Sketch B indicates a
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- These imperfections in the mica wraps, and even the aforementioned
increases in thickness due to splices in the mica tape, can be tolerated when a thick
coating (1 millimetre or more) of polymeric insulation is to be applied over the
mica wraps, as shown in Sketch G. The mica tape M of width W is wrapped on
the conductor C as before, but the splicing tape S is present on two or more
adjacent turns, since the splicing tape S usually covers a length of the mica tape
which is greater than that required to complete one turn around the conductor C,
especially on conductors of small diameters. The resulting increase in wrapping
thickness by one or two times the thickness of the splicing tape S (up to four times
the thickness of S if splices of two tapes (Sketches D and E) overlap, so this is

. avoided in practice) can clearly be seen. This, and the roughness and fibre
breakages indicated in Sketch F, tend to be swallowed up when thick coatings of
insulating plastics P, of thickness 1 millimetre or more, are applied by known
methods such as extrusion over the mica wraps, as indicated (not to scale) on the
left-hand side of Sketch G. Such crude over-coating is undesirable, however, for
wiring in situations where the weight and volume of the wire must be minimised.

In high-quality wires having thinner coatings of insulating plastics P', as
indicated on the right-hand side of Sketch G, all the aforementioned problems may
have an increasingly significant effect on the appearénce and/or performance and/or
‘manufacturing efficiency of the mica-wrapped fire-resistant wire. The lumpy splice
areas may even have to be cut out in some places , thus limiting the continuous

_ lengths of wrapped wire which can be produced. '
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Preferably, the under-layer also comprises a tape of inorganic fire-resistant
material spirally wrapped around (preferably in contact with) the conductor. The
overlapping regions of the covering tape will preferably be positioned between the
overlapping regions of the underlayer tape, so as to maintain protection on flexing ‘
of the wire which will tend to open the small overlaps of the covering tape.

It has been found, according to the present invention, that reducing the
covering tape overlap as-above, thus approaching or pbssibly even achieving a true
"butt edge" wrapping with zero overlap, produces a very much smoother outer
surface of the spiral wrap. A single layer of this spiral wrap with a continuous
under-layer may be useful for some purposes, depending on what further materials
are to be applied, but it is preferred to use an under—layer comprising a second tape
of inorganic fire-resistant material spirally wrapped as aforesaid. Preferably,
adjacent turns of the underiayer tape overlap one another by less than 20%, (more
preferably less than 15%), of the second tape width.

For avoidance of doubt, it is to be noted that the term "spiral” is used herein
in the sense of winding continually and advanéing as if along a cylinder, the
cylinder being in fact represented by the conductor in this invention, which is
preferably of substantially circular cross-section although other cross-sections are
not necessarily excluded.

The term "tape" is used herein to refer to any elongate body of material
capable of being spirally wrapped around a wire conductor, without limitation to
any particular format, construction or materials except as specificaily stated herein.

This invention is especially useful for wires having a coating of organic
polymer material of thickness less than 0.8 millimetre, preferably less than 0.6
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the true width of the tape Mowing to the spiral wapping angle of the tape
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The reasons for the clearly superior smoother wrapping of the present
invention are not fully understood, but it appears (without limiting the invention to
this theory) that the preferred. fibrous support of the covering tapes may be able to

~ enhance the smoothness by providing a degree of "play” or looseness which enables
the reduced overlaps to partially amalgamate or settle closely against (or partially
"into") each other, thus relieving some of the overlap tension and unevenness. The
conventional larger overlaps extending nearer to the central portions of the tape are
apparently unable to do this. The preferred fibrous backing appears to produce a
greater smoothing effect than is obtained by similarly reduced overlapping of
polymer-backed mica tapes. The aforementioned breakage of brittle fibres is also
reduced, presumably due to reduction in tension in the overlaps accordmg to the
present invention.

In one preferred kind of tape for wrapping according to the present
invention, the fibrous support of each tape is an open-weave cloth, preferably a
square weave having the weft fibres or filaments substantially normali to the length
of the tape. In such open weaves for the purposes of the present invention adjacent
fibres in the weave are preferably spaced apart by a distance at least equal to the
average fibre thickness, more preferably at least twice the average fibre thickness,
and preferably not more than 20 times (more preferably not more than 10 times) the
average fibre thickness. The preferred fibrous materials are woven glass cloths.

It is especially preferred that polymer-backed tapes of mica paper or other
inorganic fire-resistant material be used as the coverirg tape, since they tend to
produce a surprisingly smooth profile and may be superior to the cloth-backed tapes
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sinple way. The invention provides an electrical wire having a con
carrying at |least one electrically-insulating under-layer of fire-
mat eri al -over Imithe kwo-{ox giarek-layered wrappings according to this' invention, it is

preferred that the overlapping. portions of the covering (outer) tape are positioned
substantially mid-way between the overlapping portions of the underlayer tape.

The benefits of the present invention may be more clearly appreciated on
referring to Figures 1 and 2 of the accompanying drawings, wherein

Figure 1 shows schematically in partial section a two-layered reduced-
overlap construction according to this invention; and |

Figure 2 indicates the smoother appearance of the wrappmg in companson
with the known result indicated in Sketch F

In Figure 1, the wire_ conductor 10 is shown carrying a first.spiral wrap of
glass-cloth-backed mica tape 20, the preferred open square weave of the glass cloth
support of the tape being suggested by one illustrated strip 22. The tape is wrapped
so that successive turns overlap by about 10% of the tape width (not to scale) and,

singly
duct or
resi st ant

as shown schematically, these overl_a;is 24 tend may to flatten slightly as indicated

to provide a somewhat smoother wrapping. Larger overlaps may also be acceptable
in this under-layer. A second covering wrap. of a similar mica tape 30 is shown
having its overlaps of about 2% of tape width positioned in the preferred
arrangement mid-way between those of the underlying tape 20. These minimal
overlaps tend to produce noticeably smoother wrappmg, as aforesaid.

It is a great and unéxpected advantage of the smoother wrapping achieved
by the present invention that heavier tapes can be used to achieve a given degree of
fire resistance with effectively only two layers of the tape material, where four
layers (two tapés at maximum possible overlap) were required before. For
example, two glass—cloth—backed mica tapes of 80 g/m2 weight wrapped as shown
in Sketch D provides a coverage tending towards the theoretical 4-layer maximum
of 320 g/m2. This maximum level of coverage is actually achieved at points where
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thickness-doubling effect illustrated in Sketch G.

As a result, a thin (0.35 mm) coating of polymeric insulation 50 can be
extruded by methods known per se over the wrapped tapes 20 and 30 with only a
relatively smail and acceptable thickening 55 occurring at the splice. A thinner,
smoother wire is thus produced according to this invention, with improved
production efficiency, to meet the same fire-resistance standards which previously
required much higher percentage overlaps of lighter tapes and/or thicker polymer

coatings.

Fire resistance may be measured on fire test samples consisting of 2 of
mica-wrapped wires with no additional polymer insulation twisted together with an
overall copper braid applied. The fire tests are performed according to IEC331
(published by International Electrotechnical Commission, 1 rue de Varembe,
Geneva) with the flame enhanced to 950°C + 50°C. Voltage is applied to the
conductors with the braid connected to earth. - Tests are terminated if the cable
maintains circuit integrity for more than 60 minutes.

The present invention may be practised using any of the known materials
and production methods suitable for the production of insulated electrical wires,
especially ' fire-resistant electrical wires. A preferred example will now be
described by way of further illustration of the invention.

Example

Description of Production of 1.5 mm? fire resistant wire
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and/ or revolution).

L)

3) Wrapping performed on an industrial cable wrapping machine equipped with
2 concentrically mounted tape application heads.

4) Wrapping machine set up to give thé same speed and direction of rotation to ‘
each application head of nominal 9.9 mm pitch and a left hand wrap direction.

5) Adjustment to be made- between the two heads to ensure top tape is formed
with the correct registration to the lower tape.

6) Overa!l diameter of the wrapped assembly is 1.93 mm.

7 Tapes applied to give an approxlmate butt edge to the top tape with a typxcal
10% overlap to the bottom tape.

3 Splices made in the tape to be performed using a suitable thin adhesive
splicing tape applied to the glass side of the tape with care that the sphcmg tape
does not protrude at the sides of the mica tape

9) Splices in each tape to be staggered so as not to coincide.

10) Wrapped conductor so produced can then be insulated using standard wire
insulating lines. ' -
11) A tube extrusion or simil_ar technique (known per se) is used to enable the

slight diameter increase caused by splices in the wrapped product to be accepted.

12)  Using above technique it is possible to insulate the wrapped conductor with
a thermoplastic halogen free insulating compound (known per se).



wei ghts per unit area may be useful for sonme purposes, it is generally

preferred towgd (or possibly nore) tapes which are of si ’Fd'lﬁﬁ Bodlotsh
apd thi ckness, pforé erably substantially identical. Preferably, e outer

covering tape will have-turns overl apping | ess9%han the turns of the
under| ayer tape(s). The reasons for the clearly superior snoother w apping
of the preseni3) nvgautrission doea. nmll fthickgess efe@SGooun b quitet prapticahref susht dout

limting the [RVeRAl bo&: §u@hfa ?élﬁ&fnmlctBﬂat the preferred fibrous support
be”al

of the coverl ng tapes nay e to enhance the snpot hness by providing a
degree of "play" or |ooseness which enables the reduced overlaps to

partiall'y amahgp Wamaxﬁéteﬁﬁicfdaeescdmelmﬁa@qmcesswm pfodi:aé b @icrease imimsujatioRch
other, thus relievi n&/zt(})ma of ? tenSItorf unev nness Il b
conventi onal g‘éﬂf q A3f8° &t a‘?"eap P he ﬁtsP es, Besd B0l O% ¢
the tape are aqumednat yﬁncnad:smantopmpenhssandr Hesyatisie eleettical andumebbanidah g

appears to pr othing effect than is obtained by simlarly
reduced overI ?ﬁlgegg'?éﬁgﬁtlﬁ{r?ea&g%acked m ca tapes. The aforenentioned

br eakage of brlttle fibres is also reduced, presumably due to reduction in
tension in thespverdsansed %4t Honprodtcdd tap’ s @Gﬁsn‘u@téﬁrﬁy Rfowh né&AEds into

preferred kind of tape for pl ng acc to the p sen i nvention he
fibrous suppoﬂ“?t!ﬂm% W%F Qﬂsq f\r/ﬁgg% ?,"i"a’ts’r?ns §)6y§tegl %rﬂl?gfe
weave havi ng wyeruuefequiredxr es or fil amsnts substanti al I y nor mal to the

| engt h

16) Well designed cables so produced will be capable of withstanding fire
resistance (circuit integrity) as defined by IEC331 with flame enhanced to 950°C.
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preferred that pol yner-backed tapes of m|caHSBREEEPHASIHEEN {{nor gani c
fire-resistant material be used as the cayeri nRERARGEDSI ncefithey tend to
produce &. sur pmi eleetjcal wire diakingr o tohductorceamying et - teasrcoriecendet-1dyee of

cl ot h-ba , : L : wrrarmad o . .

PCT/ GBQS}C\i g{igegg?a?lg%alt%n%\f/ag?lgl ng d{eg’fs&:rtagyc%r&g%e(? %y°°?'%’6“ etaBF FORERE | bres. _
The covefirgrtesissane matenial nyith adreeniugnscofrihei wpe oxedapping, ane anothercbyit i nuous
filmof Q5@aHNCION) ﬁf&éxhl@lyrléés&hm%%,frﬁére??&@f@i&y ¥k R4 I 6 0 18 tape| yest er
film Ta@eﬁhhaw ng polynmer coatings or filns applied over the

af oremen™@Hed fibrous (cloth) backings may be advant ageous in conbining
the preferable qualities of the fibre or cloth and the polyneric (film

backi ngsy, A wire according to claim 1, wherein the under-layer comprises a tape of
inorganic fire-resistant material spirally wrapped around: the conductor and the
overlapping regions of the covering tape are positioned between the overlapping
regions of the under-layer tape. '

3. A wire according to claim 2, wherein adjacent turns of the under-layer tape
overlap one another by less than 20%, preferably less than 15% of the under-layer
tape width.

4. A wire according to claim 2 or 3, wherein the two tapes have substai:_:ially
the same width and thickness as each other.

5. A wire according to any of claims 2 to 4, wherein the adjacent turns of the |
covering tape overlap one another less than the adjacent turns of the under-layer
tape overlap one another. '

6. A wire according to any of claims 2 to 5, wherein the overlapping portions
of the covering tape are positioned substantially mid-way between the overlapping
portions of the under-layer tape.

7. A wire according to any preceding claim, whétein the adjacent turns of
covering tape overlap one another by less than 2% of the covering tape width or
have substantially zero overlap. '

8. A wire according to any preceding claim, having a coating of organic
polymer material of thickness less than 0.8 millimetre, preferably less than 0.6
mm, more preferably less than 5 mm, and especially less than 0.4 mm, overlying,
and preferably in contact with, the outermost surface of the covering tape.

This Sheet Has Been Re’placed
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I'n the two- (or nore)-layered wappings according to thls |nvent|on it is
preferred t ovel of the cgwertnag lelpd o5
posi tioned %%é@ﬁ%lal Ilmﬂmmﬂﬂ[lﬂ n t he oveIWﬁmmAé EEE ;
under | ayer tape. The behefitd of the present lilnv ntlonﬂepyAd;y_qJ nor
appreciated on referring to Figures 1 and 2 of the=3 i ngs,
anrel 3 Fi gugfa 1 sheie acdvedingi walahy precedig i dMdims ewherein ahé mzémgertept
reduced- oversrla nst t Figure 2
i et es °t rincBRoFRc BUEHE SRFE EeteaR el Be VB ARerl0 0L,
known result indi cated i n Sketch F. In Figure 1, the wire conductor 10 is
shown carryi a Al ¥ cBm®, Whets B e} P t he
preferred opg sq%a‘?@é\i\ag@\fgﬁgf g? SS c@ ﬁ% B3 ?ﬁ&? ﬁﬁ Paépe%&l ng
suggest ed byclote preferably atssaarstwme vingtheweft HSCSV\?raE ngsos tiall
successi ve tpiritfal &/ elléiptvf gleaape. 10% of the tape width (not to scale) and,
as shown schematically, these overlaps 24 tend may to flatten slightly as
indicated to provide a somewhat snoother w apping. Larger overlaps may also
be accept abl Bl.i n Ahwireuacderdingyeclail. ¥cwheretroudiaceny fikreg i fthen weave aeer ni ca
tape 30 is s | t ned
in the prefe %bré%i%rﬁﬁa adi 93! af ieﬁﬁ%qgil t@%é’ﬁ\{e%agg@seoﬁbr%ﬁ‘@ﬁh‘l@sg e r&hfape
20. These nileastawice\the aw@getfébre th!slﬂpﬁsscmeprﬂ%rabbea@q orehan E‘éﬂmé@mﬁwg, as
aforesai d.  preferably not more than 10 times) the average fibre thickness.

12. A wire according to any preceeding claim, wherein the covering tape has a
backing of organic polymeric material, preferably a substantially continuous film of
organic polymeric material.

13. A wire according to claim 12, wherein the said backing of organic material
has been applied as a coating or film over a fibrous support according to any of
claims 9 to 11.

14. A wire according to any preceding claim, wherein the covering tape has an
elongation to break of less than 5%.
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tt is a great and unexpected advantage of the smpother w apping achi eved by
the present invention that heavier tapes can be used to achi

degree of fWOP6RRPst ance with effectively only two | ayers o?&?'r???g%?
material, where four layers (two tapes I mum possi bl e overl ap) were
required before. For exanple, two gl ass-cloth-backed mca tapes of 80 g/n?
wei ght wrapped as shown in Sketch D provides a coverage tendi ng towards the
t heoretical 4-layer maxi mum of 320 g/ nR. This WHX|nun1IeveI of coverage is
actual ly achi eved at points where WO 96/ 02920

PCT/ GB95/ 01638 -7- four layers of the tape material are superinposed, but

the average coverage over the whole wire will be sonewhat |ess due to the
gaps which occur as heggs d. It has been found that two
gl ass-cl ot h- backed m c s of 120 g/ wei ght wr apped as shown in Figure
1 can advantageouslg%a subst Bt sanme |level of fire
protection with the t endi fig t owal ds e theoretical m ninum of
only 240 [err] (slight e on ayerage @ver hegtvhol e wire, due to the
smal | . '
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over| aps). Furthernore, when .a splicing tape 40 occurs on the mca tapes,

It appears tﬁlggge%g It to sone extent fromthe "amal gamation" effect of the
reduced over % ording to the present invention, as indic Ca{FBo5/01638
schematically at splice overlaps 42 and 44, thus reducing substantially the
probl ematic splice-tape- thickness-doubl %foect Illustrated in Sketch G
As a result, a thin (0.35 nm coating of polyneric insulation,b0 can be
extruded by methods KKEYCHWEY se over the wa Med t apes Z%DESQ.LV\AM only
a relatively small and acceptabpe thickeninggs55 occurring lat the splice. A
thinner, snoother wire is .thus producq grTTo [0 s frrogTton, with

i nproved producti oeffrcirenmcyto—eet Lt hesart E-TEST 3 >

whi ch previously radquired nmuch hi gher percentage overlaps of |ight
and/ or thicker pol yrer coatings. Fire resistance may be neasured
test sanples consisging of 2 of mca-w ed wires with no_additignal

pol ymer insulation tw sted together with an overall copper braid applied.
The fire tests are performed according to | EC331 (published by

I nternational Electrotechnical Conm ssion, 1 rue de Varenbe, Geneva) wth
the flane enhanced t%@({d} Voltage is applied to the conductors with the
braid connected to e : e%ts are tenm nat ed ifGthe cabW nmi nt ai ns
circuit integrity for nore than 60 m nuges. }
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i
The present invention may be practised using any of the known materials and

producti on na,tcirbl(g uitable for the production of insulated e i%ﬁ
witr es, especl a &i%zlﬁre-resistant electrical wires. A preferr%&@g 638
wi Il now be described by way of further '§I,l3tration of the invention.

r

[err] Description of Production of 1.5 [&rr] fire resistant wire WO

96/ 02920 PCT/ GB95/ 01638 - 8-
1) Conductor = 7 strands .qf nm_L | at ed copper conductors
assenbled into a round circu cttor [t a nomiyjal di aneter of 1.50 mm
2) Conduct or wapped with 4N ayers of g¢lilhss cl o backed mca tape with
a mca content of 12 err Tot al tape ckness). 12 mm Botjfp tapes 5 nm
overall wi dth and appl fed.d he sang dir ' i t he same ngm nal pitich
(advance per revol ution). W appi ng pef]t of fdxain an i ndust®i al | cabl ¢
wr appi ng nachi ne equi pped\ W 2 congentri cHl |y ted tape ap@ I cption
heads. &

2




s e

4) - Wappi ng machine set up to give the sane speed
rotation to each appli-cation head of nom nal 9.9 mm pi
wrap direction. 5) Adj ust nent to be nude between thp Ra®:-mreads
top tape is fornag@ predehit ifventicl lktatdsaé aforehémiontdpi urprigifgly6)
Overal |l dianeter of the wapped assenbly is 1.93 mm: 7) Tapes applied to
gi ve an appimplenmaye butt edge to the top tape with a typical 10%overlap to
the bottom tape. 8) Splices made in the tape to be perfornmed using a '
sui tabl e thin adhesive splicing tape applied to the glass side of the tape
with care that thHg mpldtiohMotidBCarlA8G oA lwikd H&vringiﬂcéﬁdﬁchﬂ ahyey ffledsbe mca .
tape. 9) ~Splices in each tape to be staggered so as not t0 coincide. 10)
‘W apped conaeclatricatly prnsmiatingdindemlayéreof fire-resistant anaterial vivay whichnid apotaliy r e

insulating lines. 11) A tube extrusion or sjmlar, technique (known per
se) is usedPBPSRILF ctrlﬁﬂlygnﬁ‘g‘ﬁ@n&iwa'ﬁﬁpsrtanerftfﬂ%%rg@"eé‘ﬁ%-é%fl%ntgémr@éémfm the

e, o 96l el PRI S LS Aot e O

to insul at ucto ree
i nsul.ati ng 399gr0HE dapeksrid) per se).
| Preferably, the under-layer also comprises a tape of inorganic fire-resistant
material spirally wrapped around (preferably in contact with) the conductor. The
overlapping regions of the covering tape will preferably be positioned between the
overlapping regions of the underlayer tape, so as to maintain protection on flexing

of the wire which will tend to open the small overlaps of the covering tape.

It has been found, according to the present invention, that reducing the
covering tape overlép as above, thus approaching or possibly even achieving a true
"butt edge" wrapping with zero overlap, produces a vefy much smoother outer
surface of the spiral wrap. A single layer of this spiral wrap with a continuous
under-layer may be useful for some purposes, depending on what further materials
are 1o be applied, but it is preferred to use an under-layer comprisiﬁg a second tape
of inorganic. fire-resistant material spirally wrapped as aforesaid. Preferably,
a;djacein turns of the underlayer tape overlap one another by less than 20%, (more
preferably less than 15%), of the second tape width.

For avoidance of doubt, it is to be noted that the term "spiral” is used herein
in the sense of winding continually and advancing as if along a cylinder, the
cylinder being in fact represented by the conductor in this invention, which is
preferably of substantially circular cross-section although other cross-sections are
not necessarily excluded.

The term "tape™ is used herein to refer to any elongate body of material
capable of being spirally wrapped around a wire conductor, without limitation to
any particular format, construction or materials except as specifically stated herein.

This invention is. especially useful for wires having a coating of organic
polymer materizl of thickness less than 0.8 millimewe, preferably less than 0.6



. WO 96102920

{ PCT/ 6895/01638 lmmluﬂm ion to a wall thickness of 0.35 nmis
qlflte practi cal u"'”ﬁn”mz over such a (apped z 114)
Di aneter increasés Que‘to"tape*splices will pr odqq;m_mggmmas;esnﬂ
i nsul ation di ameter of the same order asloof the ' ap i
need not beLAmved as fire resistant properties
and nechanical properties are not inpaired. 15) s ti-at-ed—wren :
produced nmay be constructed by known nethods into rrultlcore eI ectri cal

cabl es go nzi |6)st | A eRlctrical tied h@s)ﬁhdi ld%oﬁ&&ct@:n@hrgqﬁcs ableds t%&eéleaﬁemytmkxﬂmo as
r eqU| re

ca Ie SO pr ce be ca abl e, of
Rt e layEt of S IeBE T SRRERY Orer BRER 5, Seieallye PraRiRd g Fleotisellyy (
flame enhaﬂﬂﬂﬁhrtgoccﬁmrfn]g tape ¢IL o mdﬁre-resx%mne|rm&nialcaithvnd1i£eﬁtamlrmgoﬁ the -

conduct or S8 oV dhpfle '0B8SnotllE & Bl thaPsY  praRthdty % than 3%, of the tape

width.

2. A wire according to claim 1, wherein the under-layer comprises a tape of
inorganic fire-resistant material spirally wrapped around the conductor and the
overlapping regions of the covering tape are positioned between the overlapping regions
of the under-layer tape.

-3, A wire according to claim 2, wherein adjacent turns of the under-layer tape .
overlap one another by less than 20%, preferably less than 15% of the under-layer tape
width,

4. A wire according to claim 2 or 3, wherein the two tapes have substantially the-
same width and thickness as each other. ' '

5. A wire according to any of claims 2 to 4, wherein the adjacent turns of the
covering tape overlap one another less than the adjacent turns of the under-layer tape
overlap one another.

6. A wire according to any of claims 2 to 5, wherein the overlapping portions of the
covering tape are positioned substantially mid-way between the overlapping portions of
the under-layer tape.

7. A wire according to any preceding claim, wherein the adjacent turns of covering
tape overlap one another by less than 2% of the covering tape width or have substantially
zero overlap.

8. A wire according to any preceding claim, having a coating of organic polymer
material of thickness less than 0.8 millimetre, preferably less than 0.6 mm, more
preferably less than 0.5 mm, and especially less than 0.4 mm, overlying, and preferably
in contact with, the outermost surface of the covering tape. e



under-layer of f+re=reststant—material over which i EEP T y—v '-~--_g
el ect rically- ins ri t ape, of -i.ner-ganijc |'r‘°!§5"éENESHEET i
“material with ad m ﬂmi ﬂulgnthe t ape overl app rBL one1 3ndANe]gggJy I ess
than 5% . prefera of the tape w dtp AWLr.e.

according to claim 1, wherein the underilayer conpri ses 2

i norganic fire S B, I r and -
" the "overl dppi nd‘ %%I%cﬁgfdlg@'ﬁﬁ h@b (!thlé1 l%mmg%ﬁgtggl |one%th§e::\i MS{%JS -
over | appi ndgibroys suppoutt mﬁerablmﬁzmieépémomqmc material. A wire according to
-~ claim 2, wherein adjacent turns of the under-Ilayer tape overlap one

anot her by less than 20%. preferably |ess than 15% of the under-| ayer t ape
wi dth. 4.10. A Awiee aecertiag @ claim @, Aherein ghe flhrounhsUppPH is 98 opal Weapr slotav e

-.Substanti q:lréﬁératbbea %q&rﬁewvéibé haviglthd GERGRTeAST ARAIRNARISAB antlly nor{haw e

according to an laims 2°to &, wherein the adjacent turn$
covering denghs Emtaep -one anot her | ess than t he adj acent turns of the
under -1 ayer tape overlap one another. 6. A wire according to any of

claims 2 tQ 5, wherein the overl.a orti aas f t he. coveri n t ape ar.e

posi t 1 oned lsubdh AT a?qqydwpofovs&vﬂﬁi{’m%@%%a S5 FRisS: o oF Ve e Gpectle

under - | ayapastdyea distance at least equal to the average fibre thickness, preferably at least twice
the average fibre thickness, and preferably not more than 20 times (more preferably not
"more than 10 times) the average fibre thickness.

12. A wire according to any preceeding claim, wherein the covering tape has a
backing of organic polymeric material, preferably a substantially continuous film of
organic polymeric material.

13. A wire according to. claim 12, wherein the said backing of organic material has
been applied as a coating or film over a fibrous support laccording to any of claims 9 to

14. A wire according to any preceding claim, wherein the covering tape has an
elongation to break of less than 5%.
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(54) Title: FIRE-RESISTANT WIRES
(57) Abstract

Mica-wrapped wires for fire-resistant cables have an unusually low degree of overlap in the mica tape wraps, which unexpectably
produces a smoother external profile while retaining an acceptable degree of fire protection. Two layers of glass-cloth-backed mica tape,
prefembly with a polymier film overlying the cloth, are preferably applied with their respective (low) overlaps staggered This smoother
wrapping is especially effective when ﬂnn (less than 0.8 mm) polymer coatmgs are to be extruded over the wmpped wire. :




nore than 10 tlnes) the average fibre thlckness 12. A wre accordlng to
any preceeding claim wherein the covering tape has a backi ng of organic
polyneric nmaterial, preferably a substantially continuous filmof organic

pol yrmeric material. 13. A wire according to claim12, wherein the said
‘backinhg of ‘organi.c naterlal has been applied. as.a coatlng or. filmover a
fibrous support according to any of clainms. 9 to I1. :14. - A wrTe accordi ng

to any preceding cIa|n1 mhereln t he coverlng tape has an eIongatlon ‘o
break of l'ess than 5% :
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