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(54) IMPROVEME,~S IN OR RELATING TO TELECOMMUNICATION CABLES 

(71) We, BR.ITlSH INSULATED· CALLEN-
DER'S CABLES_ LIMITEP, a British Company' 
of 21 Bloomsbury Street, London, W.C.1, do 
hereby declare the iilvention, for which we 

5 pray that a patenfniay be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the follow­
ing statement:-

The invention relates to telecommunication 
10 cables of the kind comprising a multiplicity of 

plastics insulated conductors. enclosed within 
a water-proof sheath. If such cables, whether 
buried in the ground or drawn· into ducts, 
become locally damaged to an extent to allow 

15 water to enter through the damaged sheath, 
the water will trav¢1 along the cable through 
the interstices betweei1 ·the insulated conduc­
tors and between ihe conductors and the 
sheath and so mayhavean adverse effect upon 

20 the electrical characteristics of the whole cable 
length, espeeially if there are pin holes in the 
plastics insulation: ·of tlw conductors through 
which the water ca:n permeate. 

In the Complete ,Specification of our Patent 
25 No. 995,582 we describe and claim a plastics 

insulated multiple conductor telecommunica­
tion cable which has electrical characteristics 
equivalent or approxil)lating to those of air­
filled teleconimunication cables of known · 

30 construction but which prevents water from 
travelling along the cable away from its point 

. of entry into the cable. According to the 
aforesaid Patent the telecommunication cable 

. comprises a multipli9ity· of conductors each 
35 having a dielectric- of plastics material of 

cellu~ar form, a water~proof sheath enclosing 
~e m~ulating conductors and, filling the 
mterst1ces between these insulated conductors 
and between them and.the cable sheath from 

40 end to end of the cable length, a water-im­
permeable medium whfoh will not drain under 
the· influence ot gravity or such hydrostatic 
pressure as may arise in the event of damage 
t? the .c~ble sheath but which will permit rela-

45 ~1vc shdmg movement. of the cellular plastics 
tnsulated c~nductors over one another during 
such bending of:Jhe cable as occurs during 

{Price 25p] · 

manufacture and installation of the cable. 
By making the conductor insulation of 

cellular plastics material, by which is meant 50 
of a material containing large numbers of 
non-interconnecting. cells, the capacitance 
between the conductors of each pair or that 
between the conductors of each quad can be 
reduced to an extent substantially to· com-· 55 
pensate for. the increase in inter-conductor 
capacitance due to the. presence of water­
impenneable medium in the conductor inter­
stices throughout the cable length. . 

The present invention is an improvement in 60 
or modification of the telecommunication 
cable described and claimed in Patent No. 
995,582 hereinafter referred to as the main 
patent, and has as its object the provision of 
a t~leconununication cable which has all the 65 
advantages of the cable of the main patent 
and which is easier and Cleaner to manipulate 
and/or handle both during manufacture and 
during subsequent installation of the cable. 

In accordance with the invention our im- 70 
proved form of cable comprises two or more 
cabl~ units laid up together and enclosed in a 
water-proof sheath, each cable unit compris-
ing a multiplicity ofconductors each having 
a dielectric of plastics material of cellular form, 75 
one or more layers of insulating tape sur­
rounding the multiplicity of conductors end, 
filling the i_nterstices between these insulated 
conductors a,nd between the insulated con­
ductors and the layer or layers of insulating 80 
tape from end to end of the cable unit length, 
a water-impermeable . medium of the kind 
used in the cable of the main patent, the 
layer of layers of insulating tape being im­
pregmited with the water-impermeable me- 85 
dium and constituting a barrier to the ingress 
ofwater. · 

The layer or layers of insulating tape of each 
cable unii ·serves or serve substantially to 
retain the water-impermeable medium within 90 
the unit during cabling and other himdlhig of 
the unit during manufacture of a cable there-
by substantially reducing the amount of 
water-impermeable medium likely to be in-· 



" .· .. ::: 

' -;; 
.-i 
·. ~ 

' .. ·i 

·: .. :·: .. 

2 1,271.505 2 3 
adverte{ltly dC1posited on the cable-making 
machinery. which might otherwise collect dust 
a;nd other impurities and subsequently con­
taminate the cable and other· cables made ·by 5 the machinery. Substantial retention of the 
water-impermeable medium. in each· cable 
unit by the layer or layers of 'insulating tape 
also eliminates the necessity of applying fur­
ther water-impermable medium to the laid IO tip cable units before the water-proof sheath 
is applied. Jointing and/or terminating of 
the cable is also facilitated because the cable 
units are cleaner and hence easier to handle 
and because, when terminating a cable, for 15 "instance in a terminating frame· for an end of 
the cable in a telephone exchange, after cut­
ting back the cable sheath there is no need to 
provide protective papers to the exposed con­
ductors in order to prevent :dust ·and other 20 impurities contaminating· the exposed con-ductors. · · 

The invention also includes a method of . 
manufacturing a telecommunication cable in 
accordance with the inventfon comprising: 25 forming each of two. or more cable units by 
introd_ucing a water-impermeable medium 
-into the interstices between a multiplicity of 
conductors, each have a dielectric of plastics 
material of cellular form, as each layer of the 30 conductors is being assembled, and applying 
to the assembled conductors one or more 
layers of insulating tape havirig a porosity 
such that it will become impregnated with 
the water-impermable meditim·and will con-

35 stitute a barrier to the ingress of water; lay­
ing up the cable units so formed; and enclos­
ing the laid-up cable units in a water-proof sheath. · 

In assembling a cable unit the insulating 40 tape or tapes, preferably of paper, may be 
lapped helically about the assembled conduc­
tors but, for ease and speed of application and 
removal when required, we prefer to apply the 
or each tape longitudinally to the assembled 45 conductors and to fold it transversely around 
them with an overlap, for instance of 635 mm 
(0.25 ins.). In the latter case the transversely­
folded tape or tapes may be retained in the 
place by means of a binder, for instance a 50 plastics tape, applied helically al;>out the 
cable unit so formed. By way of example a 
paper having the required properties is ex­
tensible Kraft paper having an efongation at 
break in the region of 7 to 8%. Such a paper 55 is sold under the trade naii1e " Clupak ". 
The word " Clupak" is a Registered Trade 
Mark. 

The conductors are preferably of copper or 
of aluminium or an aluminium..:based alloy 

60 of high conductivity, for instance a hard 
drawn aluminium which is at ]east 99.7% 
pure. The conductor insulatioi1 is preferably 
of cellular polythene, cellular polypropylene or cellular polyvinyl chloride .. · · 

65 The water-impermeable medi1,1m used to 

fill the -interstices' \vitbin each cable unit 
should be one whieh,:in addition to having the 
characteristics; preyiotlsly referred to, is com­
patible _with the par~fouJar insulating material 
·used to insulate th~Jhdividual· conductors, 70 with the in.sulating. material of the tape and 
with the matcrial6f·the· sheath; and which 
has ~ high co-efficient of bulk resistivity, a 
high dielectric strength, anct preferably a low 
electrical permittivity; 75 

Examples of compositions suitable for use 
as water impermeable media. in. cables who~ 
conductors are insillated with ceHula,r poly­
thene, cellular polypfopylene or cellular poly-
vinyl chloride are:. :, >.·.·. 80 

(a) Mixtures of whiting and castor oil; 
(b) Microcrystalliiie petroleum waxes; 
(c) Mixtures ofrriforocrystalJine petroleum 

waxes and:oils, ·for instance petro-
leum jelly;< 85 

(d) Low molecuh:j.qveight, }\igh Melt Flow 
Index polyethyleQes of a semi-solid 
or grease-like nature;.: 

(e) Mixtures of: petroleµm jelly, micro­
crystalline petroleum waxes, polyiso- 90 
butylene arid ruuminii11.n stearate; 

(f) Mixtures containing cumerone indene resins; .. · .. · · . 
(g) A blend of two: or more of filling ma-

terials (a) te)' (f). 95 
The water-impetm(!able medium may be 

blended with a flam¢-resistant medium, for 
instance chlorinated 'paraffin awx or halo­
genated diphenyl, to :ren9er the cable flame-

. retardant, in accordaiice with our Patent No. 100 1,175,850. ; . . 
An example of a; telecommunication cable 

in accordance with "the ii:lvention will now be described with. reference to. the accom-
panying drawing, in which:- 105 

Figure I is a cross-sectional view of the 
cable, and Figure 2js a. fragmental cross­
sc;ctional view of the cable drawn on a larger scale. · . . . 

The cable comprises· twelve cable units, 110 four of which units ··J: ~te of substantially 
sector-shaped cros~~s~tion and are laid up 
together to form a g(>re and the remaining 
eight of which units :2 are of .substantially 
segmental cross-section and are laid up about 115 the core of units 1 with a lay opposite to that 
of the units I. 

Each cable unit 1 ~,rid 2:comprises a multi­
plicity of conductors·11· of hard drawn alu­
minium, each having a dielectric 12 of cellular 120 
polythene, the insulatecl: ~.onductors initially 
being arranged in layers.· :The irisulated con­
ductors of each unifa're surrounded by a layer 
14 of tape of extenslbic:rKraft paper, the tape 
having been applied Jorigit~1dinally to the 125 assembled conductors arid.folded transversely 
around them with an>overlap. The layer 14 
of longitudinally app_iied. paper tape is re­
tained in place by an outer tape of polythene 
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The interstices between the insulated con- gra\'ity or such hydrostatic pressure as may 
ductors of the cable unit and between them arise in the. event of damage to the cable 65 

S and the layer 14 of paper tape from end to sheath but ·which will permit relative sliding 
end of the unit, are. filled 'with petroleum jelly movement of the cellular platsics insulated 
15 which impregnates. the layer 14 of paper conductors over one an.otl1er during such 
tape so that it col'l$titutes a barrier to the in- bending ofthe cable as occurs during manu­
gress of moistt1i~. : ·The petroleum jelly is facture a.nd installation of the cable, the layer 70 

IO applied to each layer of insulated conductors or layers of insulating tap;: being impregnated 
as it is being asse·mbled. with the water impermeable medium and con-

The assembled cable units I and 2 are stituting a barrier to the in4ress of water. 
surrounded by a screen 3 formed from a poly- 3. ktelecommunication cable as claimed 
thene/aluminium ;lati:l,iilated . tape applied in Claim 2~ wherein the transversely folded 75 

15 longitudinally with t~e polythene layer outer- tape or tapes is or are retained in p!ace by 
most and \Vith art·ovedap. An extruded.poly- means of a l;>inder applied helically about the 
thene sheath 4 is ponded to the outer poly- cable unit. 
thene layer of the'scteen 3 and encloses the 4. A>telecommunication cable as claimed 

. screened assembly,of cable units. Petroleum in Claim 3, wherein the binder comprises a 80 
20 jeJ1y l6 that has, \\'~th tiine, exuded through plasticsJape. · 

the layer 14 ofpaper tape fills the interstices 5. A telecommunication cable as claimed 
between the units Umd2 and between the units in any cine :or the preceding Claims, wherein 
2 and the sheath 4. · · the insulating tape or tapes is or are of paper. 

\VHAT WE CLAIM. IS:-
25 J. A telecominfmication cable comprising 

two or more cable units la:id up together and 
enclosed in a water-proof sheath, each cable 
unit comprising a. multiplicity of conductors 

. each having a dielectric of plastics material of 
30 . cellular form one or more iayers of insulating 

tape surroundingthe ·niultiplicity of conduc­
tors and, filJing theAnterstices between these 
insulated conductors and between the insu­
lated conductors. arid the layer or layers of 

35 insulating ta~ from ',end to end of the cable 
unit length, a \vater-in1permeable medium 
which will not drain under the influence of 
gra\rity or such.· hydrostatic pressure as may 
arise in the ev~nt of damage to the cable 

40 sheath but whicli>Will permit relative sliding 
movement of the cellular plastics insulated 
conductors over one. another during such 
bending of the cable as occurs during manu­
facture and installation: of the cable, the layer 

45 or layers of insulating tape being impregnated 
with the water i!ilpe,rmeable medium and 
constituting a barrier to ·the ingress of water. 

2. A telec<>J:nmµnication cable comprising 
two or more cab!~ .unitsJaid up together and 

50 enclosed in a water•proof sheath, each cable 
unit comprising a;rriultiplicity of conductors 
each having ad.ielectric, of plastics material of 
cellular form, orie or rtipr~ la,yers of insulating 
tape surrounding the ,mi1ltiplicity of conduc-

55 · tors, the or each laye:(comprising a tape ap­
plied longitudinally to and folded transversely 
around the multiplidty ·of conductors witl\ 
an overlap and; lillingthe interstices between 
these ·insulated .·conductors and between the 

60 insulated conductors 'and the layer or layers 
of insulating tapefr'()m end to end of the cable 

: :/ ·, .. 

6. A telecommunication cable as claimed 85 
in Claim 5,:wherein the paper is an extensible 
Kraft pap~r having an elongation at break in 
the region of 7 to 8 %. 

7. A telecommunication cable as claimed 
in any one of the preceding Claims, wherein 90 
the conductors. are of aluminium or an alu­
minium.;.based alloy of high conductivity. 

8. A telecommunication cable as claimed 
in any.~m:e of the preceding Claims, wherein 
the dielectric of the conductors is of cellular 95 
polythene~ cellular polypropylene or cellular 
polyvirly l chloride. 

9. A telecommunication cable as c1aimed 
in. any one of the preceding Claims, wherein 
the waterimpre1neable medium is that recited 100 
in any one of Examples (a) to (g). 

IO. · • Atelecommunication cable as claimed 
in any·.ori.e of the preceding Claims, wherein 
the \Vater~impremeable medium is blended 
with a flame-resistant medium to render the 105 
cable flame retardant. 

1 I., · .. A ·method of manufacturing a tele­
commuri.ieation cable in accordance with any 
one ()f the preceding Claims, comprising: 
forming each of two or more cable units by 110 

. introduci11g a water-impermeable medium in-
to the foterstices between a multiplicity of 
conductors, each having a dielectric of plastic 
material ·_9f cellular form, each layer of the 
cond.iicto:i's is being assembled, and applying llS 
to the assembled conductors one or more 
layers: 'of': insulating tape having a porosity 
sucl(that'it will become impregnated with the 

· waier~iinpermeable medium and will cons­
stitut.¢ a b.arrier to the ingress of water; laying 120 
up·theC8,ble units so formed;··-and enclosing 
the laid~up cable units in a water-proof 
sheath: 
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>n:·to·havirig the ' unit.· : . . . which will not drain under the infl.uence of 
·red .lo, frfcom~ j• The interstices between the insulated con- gravity or ~·uc~ hydrostatic pressure as may 
:la.tiitg...._ Jerial i ductors ·or the ca:bfo\friit and between them arise in the event of damage to tl1e cable 65: 
al cohtlilt:tors, '70 .,: · 5 and the layer 14.of.paper· tape from end to sheath but:whicl1 will permit relatiVe sliding 
fthe tape and .· .. ·. end of the unit, are fiJled with petroleum jelly movement.of the cellular platsics insulated 
h; and \Vhich · .. · 15 which imptegriates· the layer 14 of paper conductors~ over one another during sucn 
: resistivity, a · ; tape so :that it co.nstitrites a barrier to the in- bending o(the cable as occurs during manu-
eferabfy·aJow f gress of moisture;<. The petroleum jelly is facture arid.:fo.stallation of the cable, the layer 70 

10 applied to each layer; of insulated conductors or layers ofinsula:tingtape being impregnated 
ifable f~t use 
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as it is being assembled. · with the watedmpermeable medium and con-
The assembled icable units 1 and 2 are stituting a barrier to the in4ress of water. 

surrounded by a ~screen 3 formed from a poly- 3. A telecommunication cable as claimed 
· thene/aluminiuni • .. :I~ininated tape applied in Claim· 2, :\vhei."ein : the transversely folded 75 

15 longitudinally wit}1.'the p9lythene layer outer- tape or tapes is or are retained in place by 
moSt and with ari overlap. An extruded 'poly- means of a binder applied helically about the 

· thene sheath 4 i~ bdµded to the outer poly- cable unit; .· . 
thene layer of the screen 3 and encloses the 4. Atelecommunication cable as claimed 

. screened assexn~ly of cable units. Petroleum in·. Claitn 3, :wherein the binder comprises a 80 
20 jelly 16 that has~ W,ith time, exuded through plastics til,pe. . · 

the layer l4 of.pap.et:tape fills the interstices 5. A telecommunication cable as claimed 
bet~een: the Ul)its 1 ~ti<i 2 an:d between the units in any. one of the preceding Claims, wherein 
2 and the sheath 4 .. · · the insulating tape or tapes is or are of paper. 

· · · .. · : .· 6. A.-telecom1nu11i.cation cable as clain1ed 85 
WHAT WE '.CLAIM IS:- in Claim 5~ wherein the paper is an extensible 

25 ·1. A telecommt~rtication cable comprising Kraft-paper having an elongation at break in 
t\VO or more (;a,f:>le.~un_its laid up together and the region:of 7 to 8 %-
en~osed in a water7proof sheath, each cable 7. A telecommunfoation cable as claimed · 
unit comprisinia::multiplicity of conductors in any one .of the preceding Claims, wherein 90 
eacll'having a.di~lectric of.plastics material of the conductors. are of aluminium or an alu-

30 . ceUular fornr one)>r moreiayers of insulating minium.:.based alloy of high conductivity. 
tape surrounding'tht; multiplicity of conduc- 8. A telecommunication cable ·as claimed 
tors arui, fillit1g:the.:interstices between these in any on.e of the preceding Claims, wherein 
i~fa,tcd ·conductQts a.nd between the insu- the dielectric of the conductors is of cellular . . 95 
la~ conductors· ~nd the layer or layers of polyther?.e, cellular polypropylene or cellular 

35 insufating tape. from· erid to end of the cable polyvinyl :·chloride. 
unit length, a ; \Vat¢r-impermeable medium 9. A telecommunication cable as claimed 

. which ·will not: drain. under the influence of in any OI1e of the preceding Claims, wherein . . 
gravity or· such hy4rostatic pressure as may the watefirilpremeable medium is that recited 100 
arise in the ,eyeri.L of. damage to the cable in any <>ile of Examples (a) to {g), . 

40 sh~: but which\vill permit relative sliding . IO. A telecommunication cable as claimed 
movement of the :cellular plastics insulated in any .one· of the preceding Claims, wherein 
c(>n.cbic~ors . over: ·.o~e. a,nother during such the water-itnpremeable medium is blended 
bending:of.the:ca.ble as occurs during manu- with a-flame-resistant medium to render the 105 
f~ and iustallation of the cable, the layer cable flame ·retardant. 

45 o~ layers ofinsµIatlrig tape being impregnated 11. k method of manufacturing a tele-
widi ·the water'. impermeable medium and communication cable in accorda.11ce with any 

· ®llStituting ~ biif,rfor t6 the ingress of water. one of .the pi:eceding Claims, comprising: 
· ·2~ · . .A:t~leoomm~nication cable comprising forming each of two or more cable units by 110 

two or mote c.able: units laid up togeth~r and introdtidng a water-impermeable medium iri.-
50 enclosed in a :\Vat~r~proof sheath, each cable to the il':lterstices between a multiplicity of 

unit coinprisi11g a)iniltiplicity of conductors condubtqrs, each having a dielectric of plastic 
each:havinga.9.ielec:tric of plastics matei:'ial of materiafof cellular form, each layer of the 
eellutarforrri,oneor:morelayersofinsulating conductors is being assembled, and applying 115 
tape surrounding die i:lfoltiplicity of conduc- to the assembled conductors one or more 

55. tors. the or.eachl~yer comprising a tape ap- layers ·of insulating tape having a porosity 
plied kmgitudirially'to and'folded transversely such: thf:tt it win become impregnated with the 
around the jnultiplicity of conductor$ with · water~imperm~able medium and will cons-
an .ov.erlap anQ.,JiUing t,he interstices between· !!titu.te a barriCt to the ingress of water; laying J 20 
.th¢s¢ ill,sul~ted>ci))lduci:ors arid between the· up the· cable units: so formed; and enclosing 

~~' fo:sula.red i::oO:ductOrs. and the layer or layers the laid-up cable units in a water-proof of insulating i_ape 'from end to end of the cable sheath: ·. 

.-__ -----....: __ ----
------.. --......-::------
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1i: '~ t~lecommunication· cable substan· 
tially as ·herein~efore descr:il:?~d ·with reference 
to and as shown in the 3:c¢riinpariyi"Jig draw·_: 
ing. · .. ··: · 

R. F .. TARBOX, 
Agent for the Applicants, 

21. Bloomsbury Street, 
London, W.C.l. 
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