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an We, BRITiSH INSULATED - CALLEN-
DER’S CABLES LiMITED, a British Company,
of 21 Bloomsbury Street, London, W.C.1, do
hereby declare the invention, for which we
pray that a patent may 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 drawninto ducts,
become locally damaged to an extent to allow

15 water to enter through the damaged sheath,

the water will travel along the cable through
the interstices between the insulated conduc-
tors and between the conductors and the
sheath and so may have an adverse effect upon

20 the electrical characteristics of the whole cable

length, especially if there are pin holes in the
plastics insulation of the conductors through
which the water can- pérmeate.

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 approximating to those of air-

filled telecommunication 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 multiplicity of conductors each

35 having a dielectric of plastics material of

cellular form, a watér-proof sheath enclosing
the insulating conductors and, filling the
interstices 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 which will not drain under
the influence of gravity or such hydrostatic
pressure as may arise in the event of damage
to the cable sheath but whiich will permit rela-

- 45 tive sliding movement of the cellular plastics

insulated conductors over one another during
such bending of the cable as occurs during
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TO TELECOMMUNICATION CABLES

manufacture and installation of the cable.

By making the conductor insulation of -

cellular plastics material, by which is meant
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-

pensate for the increase in inter-conductor
capacitance due to the. presence of water~
impermeable medium in the conductor inter-
stices throughout the cable length. -

The present invention is an improvement in
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 telecommunication cable which has all the

. 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-
proved form of cable comprises two or more
cable units laid up together and enclosed in a
water-proof sheath, each cable unit compris-
ing a multiplicity of conductors each having
a dielectric of plastics material of cellular form,
one or more layers of insulating tape sur-
rounding the multiplicity of conductors 2nd,
filling the interstices between these insulated
conductors and between the insulated con-
ductors and the layer or layers of insulating
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-
pregnated with the water-impermeable me-
dium and constituting a barrier to the ingress
of water. : '
The layer or layers of insulating tape of each
cable unit serves or serve substantially to
retain the water-impermeable medium within
the unit during cabling and other handling of
the unit during manufacture of a cable there-
by substantially reducing the amount of

water-impermeable medium likely to be in-’
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tained in place by an outer tape of polythene

2 . 1,277,505 23
advertently deposited on the cable-making £ill the -interstices -within each cable unit (not show
machinery . which might othérwise collect dust should be one which, in addition to having the umti .
and other impurities and subsequently con- characteristics: previously referred to, is com- The m‘
taminate the cable and other cables made by patible with the particular insulating material . d“gm;;s
5 the machinery. Substantial reteation of the -used to insulate th ‘individual- conductors, 70 5 and t fir
water-impermeable medium in each- cable with the insulating ‘material of the tape and . end ?h' 1
unit by the layer or layers of insulating tape  with the material ‘of the sheath; and which 15 w C‘f‘-
~ also eliminates the necessity of applying fur- has a high co-efficient of bulk resistivity, a tape § of
1 ther \grfxter-i?pgr?lablfhmcﬁtﬂm to }heh laz]d ' hl-igl: c_liellectric _stttxjer_ltg't_h,' and preferably a low s 10 _i‘ss‘sie d
Up cable units before the water-proof sheath electrical permittivi y. ' et
is appliled. .]'ointingI and/or terminating of . Examples of compositions suitable for use as ';‘!hl: '
the cable is also facilitated because the cable as water impermeable media in_cables: whose
units are cleaner.and hence ¢asier to handle conductors are insulated with celtular poly- -sgrr%‘;:
iy '_an_c: beca:use,twhep tﬁrmi_.ft_lati._r_l_gfa cablc,dfog‘ t}}enle, ﬁc;llu_liar polypropylene or cellular poly- 20 05 ;ozl;iiu
nstance m a terminating frame for an end of  vinyl chioride are- G
the cable in a telephone excharnge, after cut- (a) Mixtures of whiting and castor oil; “;‘os?‘f
ting back the cable sheath there is no need to (b) Microcrystalline petroleum waxes; ‘he?‘ e
grovide protecc:itive papers to-tltlie. exposed ign— (c) Mixtures of m_ic;:oqrfystalline petroleum tsci eent
uctors in order to prevent dust and other waxes and:oils, for instance petro- :
20 -impurities contaminating the exposed con- leum jelly; -7 . 20 J{ﬁ?’l;‘
du%;rs_. tion &ls includ thod of . @ Lolw Jnolem;lg }\'lgs_(c_leigh't, hji‘gh Melt Flcl)_\g betwe
¢ vention also includes a method of . ndex polvethylenes of a semi-soli :
manufacturing a telecommunication cable in : or grease-like nature;.: 2 and:
accordance with the invention comprising: (¢) Mixtures of: pétroleum- jelly, micro- Wi
25 forming each of two or moré cable units by crystalline petroleum waxes, polyiso- 90 05 1.
introducing a water-impermeable medium butylene and aluminium stearate; o
into the inters’:i}(:els1 between .a multiplicity of () Mixtures containing cumerone indene t;;"glé
conductors, each have a dielectric of. plastics resins; it 0 it
material of cellular form, as each layer of the {2) A blend of two:or more of filling ma- ‘é?g,
30 conductors is beirg assembled, and applying terials (@) to'(f). - . .95 c‘elld
o the assembled conductors one or more The water-impermeable medium may be 30 tape
layers of l_nsulgltlmg tape having a porosity plended with a flame-resistant medium, for tors
:ﬁ:k;v;!::: i::tup‘:;'m ;’l;’]‘éoxl;‘]‘: d;?nlzr:ﬁrclia\t:i(lil z‘g:lh instance chlorinated_-"pa_ljdafﬁnbawxborﬁhalo- insu
o VL S < : ~  genated diphenyl, to render the cable flame- fate
35 ?;lgtlizt; ?hlg‘:‘:};?; ltl‘l’ﬁ"il;es ;“f%‘;_ f;seé’f ‘é"gfiez;m}g" ‘retardant, in acéordai_';'g_e with our Patent No. 100 35 inst
: . Lo, 4 . 1,175,850. Lo ' uni!
ing the laid-up cable units in a water-proof An example of a: télecommunication cable whi
sheath. . — . in accordance with ‘the invention will now gra,
10 1070 o et ey o pape St be Uesrbed i rlrnt o th 2o
lapped helically about the assembled conduc. . panying dxl'a\.mng, In Which:— iew of th 105 40 ff,‘ﬁ
tors but, for ease and speed of applicationand ~_ Figure 1 is a cross- sectlfgnal V‘ewl ol the col
removal when required, we prefer to apply the able, and Figure 2':15-._;-".- ragmenta ;:ross- be
- or each tape longitudinally to'the assembled Sectional view of the cable drawn on a larger fac
45 conductors and to fold it transversely around scale. oo . 5 or
then with an overlap, for instance of 6.35 mm _ The cab}ig lcompl__‘-;s s twelve cable “f"lts’ 110 il
(0.25ins.). In the latter case the transversely- four of which units' 1. ate of substantially o
folded tape or tapes may be retained in the Sector-shaped cross:section and are laid up =
place by means of a binder, for instance a together to! _f(}:'m a core and the remaining t
50 plastics tape, applied helically about the €ight of whic units 2 are of substantially o
. cable unit so formed. By way of example a  Segmental cross-section and are laid up about 115 50 .
paper having the required propertics is ex- the core of units 1 thh::.a; lay opposite to that _ .
© tensible Kraft paper having an elongation at  ©f the units 1. R ) . ¢
break in the region of 7 to 8%.. Such a paper Each cable unit 1'and 2 comprises a multi- t
55 is sold under the trade name * Clupak . plicity of conductors 1'of hard drawn alu- 55t
- The word “ Clupak ” is a Registered Trade minium, each having'a di¢lectric 12 of cellular 120 1
Mark. polythéne, thed ins.;ﬂatcd‘-:c’dnductm;s irzlitially o
The conductors are preferably of copper or  being arranged in layers. ‘The insulated con-
of aluminium or an aluminium-based alloy ductors of ei}ch uni!;'_j%rg_-sm_zr?un_d_ed by ha layer :
60 of high conductivity, for instance a hard 14 of tape of extensible Kraft paper, the tape :
drawn 'I?l"{umini(:'ilmt which list .at Jeast f99¥)‘¥, havin% , bdeen gpptliéd_ géa'%i%dg:?!ly fo tlllc 125 60
pure. 1he€ conductor msulation is preferably assembled conduc ors‘and folded transversely
of cellular polythene, cellular polypropylene around them with an:overlap. The layer 14
or 'lggllulartpol_yvinyl chlglride. d it of longitudinally applied. paper tape is re-
65 € water-impermeable medium used to
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cable unis (hot shown) applxed hehcally about the cable unit leng'h a water-impermeable medium
ohavmg the unit. which will riot drain under the influence of
. log's com- The interstices bctween the msulated con- gravity or such hydrostatic pressure as may
ng ™ “Yerial H ductors of the cable unit and between them arise in the event of damage to the cable 65
contuctors, 79 5 and the layer 14 of paper tape from end to sheath but which will permit relative sliding
€ tape and : end of the unit, are filled with petroleum jelly movemeént of the cellular platsics insulated
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15 which 1mpregnates the layer 14 of paper
tape so that it constitutes a barrier to the in-
gress of moisture..- The petroleum jelly is

10 applied to each layér of insulated conductors
as 1t is being assembled.

The assembled cable units 1 and 2 are
surrounded by a screen 3 formed from a poly-
thenefaluminium  -laminated tape applied

15 longitudinally with the polythene layer outer-
most and with an-overlap. An extruded poly-
thene sheath 4 is bonded to the outer poly-
thene layer of the screen 3 and encloses the
. screened assembly.of cable units. Petroleum
20 jelly 16 that has, with time, exuded through
the layer 14 of paper tape fills the interstices
between the units | and 2and between the units

2 and the sheath 4.°

WHAT WE .CLAIM I8 —

1. A telecommiinication cable comprising
two or more cable units laid 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 -celiular form one:or more layers of insulating

tape surrounding the’ mulnphcnty of conduc-
tors and, filling the interstices between these
insulatcd conductors:and between the insu-
lated conductors:and the layer or layers of

35 insulating tape : from ‘end to end of the cable
unit length, a water-impermeable medium
which will not drain under the influence of
grav:iy or such hydrostatic pressure as may
arise in the event of damage to the cable

40 sheath but which 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 1mpregnated
with the water:impermeable medium and

- constituting a barrier to the ingress of water.

2. A telecommunication cable comprising

two or more cable units laid up together and

50 enclosed in a water-proof‘ sheath, each cable
unit coniprising.a multiplicity of conductors
each having a dielectric of plastics material of
cellular form, one or riore layers of insulating
tape surrounding the’ ultlphclty of conduc-

55 tors, the or each layer comprising a tape ap-
- plied longitudinally to and folded transversely -
around the multiplicity of conductors with
an overlap and; filling the interstices between

25

conductors;-over one another during such
facture and installation of the cable, the layer 70
or layers of insulating tape being impregnated
with the Water mpermeab]e medium and con-
stituting a barrier to the indress of water.

3. A:telécommunication cable as claimed
in Claim 2, wherem the transversely folded 75
tape or tapes is or are retained in place by
means of a binder applied helically about the
cable unit..

4. A'telecommunication cable as claimed
in Claim 3; wherein the bmder comprises a 80
plastlcstgpe

5. A telecommunication cable as claimed
in any one’of the preceding Claims, wherein
the insulating tape or tapes is or are of paper

6. A telecommunication cable as claimed 85
in Clalm 5,-wherein the paper is an extensible
Kraft paper 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 ahs-
miniuim-based alloy of high conductivity.

8. A telecommunication cable as claimed
in any one of the preceding Claims, wherein
the dielecttic of the conductors is of cellular 95
polythe i, cellular polypropylene or cellular
polyvinyl' chloride.

9. A télecommunication cable as claimed
in any one of the preceding Claims, wherein
the water-impremeable medium is that recited 100
in any one of Examples (a) to (g).

10. -~ Astelecommunication cable as claimed
in any ong of the preceding Claim ms, wherein
the water-impremeable medium is blended
with a flame-resistant medium to render the 105
cable flame retardant.

11. - A method of manufacturing a tele-
commiunication cable in accordance with any
one of the preceding Claims, comprising:
forming each of two or more cable units by 110
_introdicing a water-impermeable medium in-
to the ‘interstices between a multiplicity of
conductors, each having a dielectric of plastic
material” of cellular form, each layer of the
conductors is being assembled, and applying 115
to the “assembled conductors one or more

er .insulating tape having a porosity
such that’it will become impregnated with the
watér-impermeable medium and will cons-
stitute a barrier to the ingress of water; laying 120

these msulated conductors and between the up the cable units so formed;-and enclosing

60 insulated condictors and the layer or layers
of insulating tape from end to end of the cable

the laxd—up cable units in a water-proof
sheath :
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" The interstices een the msulated con-
ductors of the cable:unit and between them
and the layer 14 ‘of :papér tape from end to
end of the unit, are filled with petroleum jelly
15 which 1mpregnates the layer 14 of paper
tape so that it constitutés a barrier to the in-
gress of moisture.~ The petroleum jelly is
applied to each layer of insulated conductors
as it is being assembled.

The assembled-cable units 1 and 2 are
surrounded by a screen 3 formed from a poly-

-thenefalummxum aminated tape applied

longitudinally with'the polythene layer outer-
most and with an overlap. An extruded poly-

“thene sheath 4 :is'bonded to the outer poly-

thene layer of the screen 3 and encloses the

. screened assembly: of:cable units. Petroleum

jelly 16 that has, with time, exuded through
the iayer 14 of papes:tape fills the interstices
between the units 1 and 2 and between the units
2 and the sheath 4 e

WHAT WE : CLAIM 1S:—

1. A telecommunication cable comprising
two or more cable units laid up together and
enclosed in a wateriproof: sheath, each cable
unit comprisifig.a multiplicity of conductors

- each'having-a. dlel_ectnc of plastics material of
-cefiular form oné or-more iayers of insulating

tape surroundmg--the multiplicity of conduc-
tors and, filling the interstices between these
insulated ‘conductors and between the insu-
Jated conductors: and the layer or layers of
insulating tape from end to end of the cable

unit length, a ter-lmpermeable medium
- drain- under the mﬂuence of

; _'1!1 permit relatwe sliding .

movement of the :cellular plastics insulated
conductors  over :one. another during such
bengding of the cable as occurs during manu-
facture and installation of the cable, the layer
or Iayers of insulating tape being 1mpregnated
with “the wal impérmeable medium and
er to the ingress of water.

2. " Atelecommunication cable comprising
two or more cable units laid up together and
enclosed in a ‘watei-proof sheath, each cable
unit comprising a multiplicity of conductors
each having a dielectric of plastics material of
cellular form, one or:more layers of insulating
tape surrounding’ ie multiplicity of conduc-
tors, the or each:layer comprising a tape ap-
plied longitudinally to and folded transversely
around the multiplicity of condiictors with
an overlap and,;

insulated ‘conductors. and the layer or layers
of msulaUng tape from end to end of the cable

illing the interstices between’
onductors and between the'

i i W :mf"~

unit length, a water-impermeable medium
which will not drain under the influence of
gravity or such hydrostatic pressure as may
arise in the event of damage to the cable
sheath but'which will permit relative sliding
movement .of the ceéllular platsics insulated
conductors: over one another during such
bending of the cable as occurs during manu-
facture and installation of the cable, the layer
or layers of insulating tape being impregnated
with the water impermeable medium and con-
stituting a barrier to the indress of water.

3. A telecommunication cable as claimed
in Claim- 2, ‘whetein the transversely folded
tape or tapes is or are retained in place by

means of a'binder applied helically about the

cable unit.

4. A‘telecommunication cable as claimed
in’ Claim 3, ‘wherein the bmder comprises a
plastics tape.

5 A telecommumcatlon cable as claimed
in any one¢ of the precedmg Claims, wherein
the insulating tape or tapes is or are of paper.

6. A ielecommunication cable as claimed
in Claim 5; wherein the paper is an extensible
Kraft paper having an elongation at break in
the region:of 7 to0 89%;.

7. A telecommunication cable as claimed

in any one of the preceding Claims, wherein
the conductors. are of aluminium or an alu-
minium-based alloy of high conductivity.

8. A telecommunication cable as claimed
in any one of the preceding Claims, wherein

the dielectric of the conductors is of cellular.

polythene, cellular polypropylene or cellular
polyvinyl .chloride.
9. A telecommunication cable as claimed
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in any one of the preceding Claims, wherein -

.the water impremeable medium is that recited
in any one of Examples (a) to (g).

10. A telecommunication cable as claimed
in any one of the preceding Claims, wherein
the water-impremeable medium is blended
with a-flame-resistant medium to render the
cable ﬂame retardant.

11. - A method of ‘manufacturing a tele-

100

105

communication cable in accordance with any

one of the preceding Claims, comprising:
forming each of two or more cable units by
introducing a water-impermeable medium in-
to the interstices between a multiplicity of
conductors, each having a dielectric of plastic
material:of cellular form, each layer of the
conductors is being assembled, and applying
to the. assembled conductors one or more
layers -of insulating tape having a porosity
suclt that it will become impregnated with the
'water-zmpermeable medium and will cons-
stitute a-batrier to the ingress of water; laying
up the.cable units so formed; and enclosmg
the lald-up cable units in a water-proof
sheath. .
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o 12, telecommumcatxon cab)e substan- R. F. TARBOX,
4 tially as herem“efore déscribed with reference Agent for the Applicants,
to and as shown in the a mpanymg draw— 21 Bloomsbury Street,
ing. Lo _ London, w.C.1.
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Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
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