2249223 Cabl e Jointing This I nvention relates to jointing of electric

cabl es, using the word "jointing" in a broad sense to ingl § ot only the
jointing of one cable length directly te]another (or otﬁé??% “Fut .al so t he
connection of a cable to a separable connector part (such 5 -as a plug or
.socket) or to term nal equipnent of any kind. There are many applications
in which it is desirable to joint cables by neans of noul ded fittings of a
cured el astoneric material, hereinafter for brevity called "rubber"

because such fittings are reSistant to_thermal and mechani cal danage (:
Hitherto 10 it has been assumed tiE&ElﬂLﬂQLEE&ﬂEy pOSSIb|e if the cable(s)
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for either technical or econom c ends. In accordance with one aspect of the
invention, aTedhedané manyt applicabiensi ih whikhatit dis pEdyiEsbTe BbeHbaht

conprises the 25 steps of nmaking an electrical connection to at |east one
conduct svabdfes Hey caehnsand meclladedgfittbpgsvofdanguredodl adtomébie t o
encl ose that connection and engage an adjacent part. of the cable P
material, hereinafter for brevi 4 called "rubber", because such )
fittings are re51stant to thermal and mechanical damage. Hitherto
10 it has been assumed that this is only possible if the cable(s)
used have sheaths of rubber, or. at least of material that resists
softening up to the curing temperature of the rubber. This
restricts the choice of cable to be used, and may'in particular
cases require the use of a cable that is more expensive and/or is
15 inferior in ofher desirable properties (such as fire performance
properties).
| We have now discovered a means by which mculded fittings of (
- rubber can be satisfactorily applied to cables sheathed with at
least some ordinary thermoplastic materials (with softening points
20 below the curing iempefature of the rubber). This allows
additional flexibility in the choice of cable, which can be
applied for either technical or economic ends.
In accordance with one aspect of the invention, a method of
jOlntlng a cable with a sheath of polymerlc material comprises the
25 steps of maklng an electrical connection to at least one conducto:

of the cable and enclosing 1t by moulding a body of rubber to

enclose .that connectlon and engage an adjacent part. of the cable




-2- sheath and curing that body in situ and is characterised in that the
sai d polynerlc mat er i al of the cable sheath is a thernopl astic material
softening at a tenperature bel ow the curing tenperature of the said rubber
and in that a prefornmed sleeve of a cured 5 rubber is applied, before the
said body is noulded, to surround a part of the cable sheath that is to
extend partly inside and partly outside thg_said noul ded body. The
|nvent|on |ncludes the resulting cable joint. Wen the cable joint involves
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. such Iength w | course, need to be provided wth a prefor | eeve as
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cabl e when circunstances permt, which they will usually only do

joint is meiteyifalr suftainide @ oéexapeﬁbtarewbenot:hehéScah:eagetmpebﬁture
rolled onto the cable end or applied by stretching it with a suitable tool
or by useodf thenmadshemblier asd hiavethatind pvedermedhaleevel ofeaf icuried i n
no way necessary, and that satisfactory results can be obtained using a
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to allow 20 the sl eeve to slide freely along the cable Preferably the
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: 10 with such a thermoplastic sheath, each such length will, of -
course, need to. be provided with a preformed sleeve as described.
The preformed sleeve could be a tight fit on the sheath of
the cable when circumstances permit, which they will usually only
- do if the joint is being formed at the end of a cable, when the
15 = ‘sleeve may be rolled onto the cable end of applied by stretching
it with a suitable tool or by use of compressed air. We have
found however that a close fit is in no way necessary, and that
satisfactory results can be obtained using a preformed sleeve
fitting over the cable sheath with a sufficient clearance to allow
20 the sleeve to slide freely along the cable.
Preferably the preformed sleeve and the moulded rubber body
~are -of compatible materials so that they securely bond together in
the moulding process. It may be advantageous for the two
materials to be compatible also with the cable sheath and for the
25  temperature of the preformed sleeve to rise during the moulding
érocess-tq-a temperature af which the thermoplastic material of
fhg cable sheath will adhere to the material of the sleevé, though

.not so high_q temperaturefthat'there is-a risk of s£gnificant



not so high a tenperature that there is-a risk of- sjignificant ' - 3-
distortion of any part of the cable sheath not enclosed in the nould. The
step of moul ding the rubber body may be essentially conventional, except-
that in nost cases it will be necessary to 5 take steps to limt the
tenperature of the part of the nould that engages the - preforned sleeve to
forma seal around it. In nost cases wg.believe it will be sufficient and
convenient to provide the nmould with gripping parts of metal or other --
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body of the mould. Alternatively, or in addition, the gripping parts can
be fithedldith cooling fins and/or nmay be force cooled by passing water or
sui tabl e cool fluid through passages in them (or in a heat exchanger in
good ther meTheoatept ofi mbulding. thef rubber bosly idy e iesdentlinkay he
gripping parts of the mould of 15 a suitable thermally insulating

mat er |<m>nvsutiaoag1a ﬁ‘m;hphabhetengl moeti pgses dti willhdoe memdssaryitd be
further described way of exanple with reference to the acconpanying
dPawi rfeak ‘PnSF\ﬂPEhtFl Yimtt thetempsratiureo ofotie @aralife the mould that
accordance with the inpvention 20 as used in a "harness" for providing an
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conductive material that are thermally insulated from the main N/
10 beody of the mould. -Alternatively, or in-addition, the gripping
. parts can be fitted with cooling fins and/or may be force cooled
by passing water or suitable ¢o§1 fluid through passages in them
(or in a heat exchanger in good thermal contact with them).--A
further possibility is to make-the gripping-parts of the mould of
15 a suitable thermally insulating material, such as a machinable
engineering ceramic. o )

The invention will be further described by way of example

with reference to the accompanying drawings in which Fiqures 1 and

-

2 show two forms of cable joint in accordance with the invention
20 as used in a "harness". for providiné_an electric supply for .
lighting and other purposes on a*major building or civil.
engineering site and Figure 3 is a sketch illustrating how the
-joint of Figure 1 may be moulded.
The harness is made in units of any con#enient length,
25 : typically around 250 metres; at an appropriate number of positions
on the length of each section it is prOVided with a- tapping jOint
of the form shown in Figure 1, and the ends of the sections. are’

.fitted_With-through-couplings of the forms shown in-Fiqure 2;



on the |ength of each section it is: provided.wth a tapping joint of the
formshown in Figure 1, and the ends of the séctions are fitted

wi t h-through couplings of the forns shown in Figure 2. -4- Referring
first to Figure 1, the harness of this particular exanple is fornmed using a
cable 1 having five conductors (three phase conductors, neutral and earth)

i ndividually ipsulated with;:a cured pol ye_'_tp_yl ene (XLPe) conposition but
encloséd in a 5 thernopl astiic sheath 2 based onYamw: &t hyl ene/ vinyl acetate

pol ynB¥ (EVA), LW cyraty ed i b Wak er - eyol ik noLEikkear.
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over one or both the free ends of the cable and slid into position as
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18mm the sleeve may have a radial wall thickness of 3nm and a nom nal

radi @ cl cheamoplbstioyeshddtth chtbhased 6n 2&n tetlybeme/whnyh acetdbquprdymer
allow free sliding over the cable sheath; it may be desirable to use a

pr ef or med (EV¥BY ,wwidfhdwts duxatinged fermukated ovith vatier-evodninge fifderst
is closely circular, as an additional aid to free sliding. For '
conveni enead odhercringredients t@ glyeiflane retapdaneesandqdlew. porke: ABR
usi ng conpression ferrules 5 after the s|legeves 4 have, been slid over,the

cut ends. fuAe propeuides wdex gi%ﬁdﬂ? Hel RSt t EeﬁgﬁlggﬁlF&°PﬁeWhere
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10 the conductors 3. These could remain uncut, in which case sleeves

4 of cured EVA would be passed over one or both the free ends of
the cable and slid into positi§n as requ%red; for example, for a
cable with an external sheath diameter of 18mm, the sleeve may
have a radial wall thickness of 3mm and a nominal radial clearance
15 over the cable of 0.25 to 0.5mm, which is adeqﬁate to allow free
sliding over the cable sheath; it may be desirable to use a -
preformed tube which has been cured on a mandrel in order to
ensure that it is closely circular, as an additional aid to free
sliding. For convenience, however, we prefer £0'cut the
20 conductors and re-join them using compression ferrules 5 after the
sleeves 4 have been slid over the cut ends. The preformed sleeves
4 should be posiéioned'close to the cut-back ends of the cable
sheath 2 such that any distortion of the exposed end part of the
' sheath dufing thé moﬁiding”processﬁis insiénificant,
PY: - The cable conductors 3 are poﬁvconneCted to respective ones .
of sockets 6 on a mopld.insert 7 byfshort lenghts of insulated
conductor 8 soldered to respecfive onés'oﬁ-the'fefrules 5. An EVA

7moﬁided body- 9 isuaﬁgliédf(q?_further déscribéd’below)_to'complete_



sheat h during the noul ding process is insignificant. 25 The- cable
conductors 3 are now connected to respective ones of sockets 6 on a nould
insert 7 by short |enghts of insulated conductor 8 soldéred to respective
ones of the ferrules 5. An EVA noul ded body 9 is applied (as further
descri bed below) to conplete the "fixed" female half of a separable
coupling. The corresponding "nobile" pgrle part 10 in this particular
exanple has only three pins 11 for mating with three of the five sockets: 5

50 35 dife MRKEENNEGHA 00 A PE NS h2bepREhblle2Bduiing, sl ected one of tfe

three phases. It is appropriate to colour code ul ded body. 12 of such
a plug to. iTké ceberadpsidingt fRobilee mHRB! paRRa30S ih WHils g M Dular
connection to. This male part 10 may be ‘a conventional hal f coupler on a
rubberexdmpl dciac adiiky thite@rpinsablly fozs maltlingt withdthired ofiltie bfbes
upon a . 10 thernopl astic-sheathed cable 1 in which case a prefornmed
sl eeveseckat s 5 pamdisigto onaket conneht idbhisx &d" neablrelyi kelarth sy i&d as
descrlbed Figure 2 shows one end.of the main cable 1 ternmnated with a
plPug 1&%@@"-@3@@@@ thenthreer phagemdi ndtsdskeppropriatie Havicnlasr a
nmetal shell 16 and an_  EVA_noul ded bod these are entirely conventional
exceptCedR Ehe ’b?'é%‘é?féeb%ly pt éf Bﬁnﬁ_&cguﬁeﬁ’lEVAtﬂ dpdigate G’bp"é-rl'm? tHRe use
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10 thermoplastiCesheathed'cablg 1 in which case a preformed sleeve 4

corresponding to that on the éfixgd“ cable will be'applied.as
described. _.
Figure 2 shows one end.of the main'cable.l-términated with a
- plug 14 and the other'with a corresponding sqckétvls, each having
15 a metal shell 16 and an EVA moulded body 17; these are entirely
conventional except for the'p;ésence:of preformed curéd EVA
sleeves 4 to permii the use of ﬁhg-thermoplastic-sheathed cable.
Figure 3 is a diagrammatic_front_view showing the formation
of the main moulded body 9 of the tapping-connectich of Figure 1.
ZQ The body 9 is formed in a two part mould 18 which is conventionalz
. except that the two end parts:19, 19 that engage the sleeves 4, 4
are thermally. insulated from.the remainder of'the-mould by inserts
20, 20 of a heat resisting thermally insulating material; One
materla%équ¥%ve found - sultable is that sold under the trademark
25 } bﬁrestoié which we belleve to be based upon major amounts of
mlneral wool and-flller w1th minor amounts of a heat resistant

.resin blnder, but many othexr materlals could be used.

In the partlcular example u51ng the cable and materlals



20, .20 of. a heat resisting thermally insulating material. One material we
have found suitable iss that sold under the:-trademark (R T. M) 25
Durestos(R. T.M, which we believe to be based upon mgjor anounts of mineral
wool and filler with mnor anbunts of a heat resistant resin binder, but
many other materials could be used. In the particular exanple using the
cable and materials . - .- 6- described,. the mould body 9 is about 250mm.
long gand is formed from abotit® 850 grans 6§'burable§EyA (hal f of which is
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assenbled with its main part at a tenper
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rise to a value (probably around [err]) at which it adheres to the

undesl yi nand haboopl 228 pabfiecthefirbm bhe ehd Bfiltld gguleniass, can be -
satisfactorily conpleted w thout the cable sheath being heated to a
tenperature atThpAi Bauideis pssembledi f witht itissimadn partdiatt & tiemper?ture

of about 140°C and held at that temperature in a press for some
minutes, as required to mould and cure the.body 9; the thermally
insulated end parts 19 (which lbse heat to the atmosphere) allow
10 the temperature of at least part of the sleeve 4 to rise to a
-value (probably around 110°C) at which it adheres to the
underlying thermoplastic cable sheath, but the moulding procéSS
can be satisfactorily completed without the cable sheath being
heated to a temperature at which there is a significant risk of

15 distortien.

20



-7- * C L M S * Clains 1. A nethod of -jointing a table
with a sheath of polyneric material conprising the steps of making an

el ectrical connection to at |east one conductor of the cable and encl osi'ng
it by moul ding a body of rubber to enclose thes gage an 5
adj acent part of the cable sheath and curing th

characterised in that the said pol erEI’I c-materi !Ilaim @' heath |s a
thernoplastic material softening at a tenperatu sC

tenperature of the said rubber and |glggi§ a preforned sleeve of a cur
rubber is applied, before the said 1 dy is noul ded, .to surround a

part of, t hencabtRogh8a! ;oihﬁinbsat eadilecid thard |éhé£i§id@f3:9¢g PReEly outside
t he said noul ded body. 2. A nethod as clainmed in claim1 in mhlch t he

pr ef ormetlesi #kveonprisinghthéi stepst b waddiy ein idkectbicaBndohfietelibad
onto the cable end or applied by stretching it with a suitable tool or by
15 teeabfleaspr enecdoaidnctdr ofAthet kadles aridiemslosing aith Byi n - whi ch
the preforned sleeve fits over the cable sheath with a sufficient clearance
to slummnl¢@egyaabodg ofiexvbhbes. to enclosst Hdmtasaingciktion nandyengagef anhe

precedlng clainms in whi ch the preforned sl eeve and the noul ded rubber
Shody aﬁ“éJ%‘FeBErrBaFFbPé #ﬁeepabﬂe §@eemh atﬂﬁ’ef‘b"'e‘ém‘ diia% dpedy obmt dEun t he
nDuIdl roces inclaim4,in which the said
naterl EefoﬁﬁgtFﬁlgmh T&ﬂ%ﬁﬂ?zﬂﬂ?ﬁ?ﬁ?%éﬂ%e?ﬁ?u?é bde t he
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”Htef!€%18& the éh@gﬁs tEﬂBQQQ@BEe of thhs%ld rubber and in that a
preformed sleeve of a cured rubber is applied, before the.said-
10 body is moulded, to surround a part of the cable sheath that is to -
extend partly inside and partly outside the said moulded body.
2. A method as claimed in.claim 1 in which the preformed sleeve
is a tight fit on the sheath of the cable and is rolled onto the
cable end or applied by stretching it with a suitable tool or by _'.
15 use of compressed air. |
3. A method as claimed in claim 1 in which the-preformed sleeve
fits over the cable sheath with a sofficient clearance to slide W
freely along the cable.
4. A method as claimed in any one of the preceding claims in
20 which the preformed sleeve and the.mouided rubber body are of
compatible materials so that they securely bono together.in the
moulding process.
5. A method as c;aimed in claim 4 in which the said‘materials-u
are compatible with the.eable sheath and the-temperature'of the
25 preformed sleeve rises during the mouldlng process ‘to a
temperature at whlch the thermoplastlc materlal of the cable

. sheath adheres to the materlel of the sleeve, thopgh_not;so-hlgh a
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-é- tenperature that thefe is a risk of significant distortionm of—any—pat

of the cable sheath not enclosed in the nould. 6. A IJed in
any one of the preceding clains conprising using a nourﬁlwmnmghgmﬁm
parts of nmetal or other 5 thermal | y conductive materia a s
thermally insulated fromthe main body of the nould. 7. A net hod as
clained in any one of the preceding clai whi ch conprising using a nould

in which the gripping parts=are fitted with cooling.fins and/or force

cool ed”byenpaghtareothat! Whirklia AU dRSSRNREE] Sab ol (0L b NP lany

exchange in good thermal contact wth them. 8. A et as claime

any one part|efnshé cableosheathNaotsidtlbgEa!th iR MehPAl Ny parts of
thermally insulating material. 15 9. A nmethod of jointing a cable

subst antbal | yAametbedr abedlhjmedy inf amyamples of tthe gfseedEngoclBemdr awi ng.
10. A cable joint made by the nethod clainmed in any one of the preceding
cl ai rs. @@mprising using a mould with gripping parts of metal or other
5 thermally conductive material that are thermally insulated from
the main body of the mould.
7. A method as glaimed in any one of the preceding claims which
comprising using a mould in which the gripping parts are fitted
N with cooling fins and/or force cooled by passing cool fluid
10 through éassages in them (or in a heat exchange in good thermal
contact with them).
8. A method as claimed in ahy one of cléims.l - 5 comprising
using a mould with gripping parts of thermally insulating
material.. |
15 9. A method of jointing a cable substantially as described by
way of example'with reference to the drawing.

10. A cable joint made by the method claimed in any one of the

preceding claims.,
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