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- Examples of such materials are:

ables
lpleioy or 7

he niind maiggridilg
J»hcra%;!. :

into doggs, become loadilyigmigded
to an extent to allow water to enter through
the damaged sheath, the water will travel
along the cable through the interstices
between the  insulated  conductors and-

_ between the conductors and the sheath and’

so- will have an adversc cffect upon the

. electrical characteristics of the whole cable
_ length, for instance by shorting of circuits .
: 25' via pinholes in the wire insulation.

"%, has entered through a dcfective sheath or

With the object of preventing water that

joint casing from (ravelling even a short

* distance along the cable from the point

of entry it has been proposed to fill the
interstices between the insulated -cable

conductors and between them and the cable -
- sheath throughout the entirc length of the
.. cable with water impermeable filling material.

- - For forming a continuous barrier through-

out the length of a cable it is desirable to
usc a walerproof impermeable material
which will not drain under the influence
of gravity or such hydrostatic pressure as

_may arisc in the cvent of damage to the

cable sheath or joint casing but which will

permit relative sliding movement of the

- . plastics insulated conductors or group of

.. conductors over onc another during such
-bending of the cable as occurs during many-

facture ‘and installation of .

the cable.
[Price 55.0d.(25p)}

!

¢ler filling material into the cable core and
by the nature of the dielectric of the con-
ductors forming the core.
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In the manufacture of plastics insulated
65

multi-conductor cables that are filled
throughout with water impermeable filling

" -material, it has been considered necessary
to transfer such material from a storage

vessel to the cable and to apply it to the
cable under super-atmospheric pressure by
some form of pump. It is difficult however
to pump such material in its solid condition
because almost incvitable cavitation will
occur within the storage vessel and cause a
break in the feed to the pump. If pumping

in such condition can be achieved, at the

required rates of flow, for example 100

ft/min (30.7 m/min) at 4 gallons/min
(18.2 litres/min) in a pipe having a cross-"
sectional -arca of 1 sq. in. (6.5 sq. cms.),

‘some breakdown of the crystal bonds in the

material -will result thus degrading the
material by lowering its viscosity, so
rendering it less capable of forming a barrier
permanently resistant to water under
pressure. . - : .

In the complete specification of our patent
1,120,011 it is stated that degradation of the
malerial occasioned by pumping is reduced
if pumping takes placc whilst the material
is at a temperature just above the tempera-

.

80

85

ture at which crystallisation begins and the . -
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. multi-conductor cable core wit
. -of scaling material which extends through.

~ The invention will now be described in
more detail, and
reference to. the accompanying drawings, in
which: — o E
Figure 1 is a diagrammatic illustration of
apparatus suitable for use in ﬁroviding a
a barrier

out the length of the cable core, whilst the

. cable core is being manufactured by a con-
* ventional stranding machine, o
Figurc 2 is an end ‘view of an applicator

" die of the apparatus diagrammatically illus-
~trated in Figure 1, -

Figure 3.is & section on the line IIT-IIT

- - in Figure 2, and
*~ Figure 4 is a diagrammatic illustration, of _
apparatus for pro-.
viding a continuous barrier of sealing mat- -
- erial in a multi-conductor '

gn alternative form of

cable core:
Referring to Figure 1, the apparalus com-

“priscs a storage vessel 1 for the scaling mat-
. erial thermostatically controlled in any con-

_Venient manner and, connected to the fower.
- part of the vessel, a ting main 2 comprising
- an outward pipe 3, in
. a pump 5, and a return pipe 4. At cach of
~-a plurality of locations spaced at intervals

which is connccted

along - the length of the return pipe 4, of

. which three only are shown, is a cabic feed-
~.Ing station 11 at which sealing material at
- a temperature

just above that at which crys.

. " tallisation begins and hence in a liquid state
_is continuously bled off from the ring main

2 and transferred to the cable core, Each
.. cable feeding station 11 has a valve 12 for
- .. controlling .the ratc of flow of scaling mat-

it

crial being bled off from the system 2 and
a die 15 for applying the material to the

by way of example, with

.die 15 is controlled by its associated valve
12. The sealing material is cooled to effect
crystallisation by abstraction of heat by the
‘insulated conductors constituting the core

to cause sufficient sealing material to become 95

solidified to form an effective barrier to the
passage of moisture along the core. Circula-
tion of the scaling material through the ring
main 2 will generally be maintained at a .
rate five to ten times as great as the aggre-- 100
gate rate at which it is withdrawn from the,
ring main at the cable feeding stations 11,
Surplus material spewing from each appli-
cator die 15 is returncd to a collecting tank

16 where any loss of temperature may be 105

compensated by jrace heating the tank. From
the collecting tank 16 the surplus material
is pumped by a scavenge pump 18 back
through a filier 17 into the upper part of o
the storage tank 1 from where, after it has 110
been brought back to the temperature of the. -
circulating material, it can be re-circulated
through the ring main 2. At .each feeding

slation 11, a pipe 19 is provided for feeding - - = - -

. scaling material directly from the ring main 115

2 into the collecting tank 16 when required, -
as for. instance preparatory to starting up

the scaling operation. _ . .
As will be seen on referring to Figures 2'

and 3, each of the dies 15 by which the seal- 120

ing material in a liquid state is applied to
the cable core during its manufacture .com-
prises a body 21 having a smoothly tapering
bore 22 which is bell-mouthed at its entry
end and which, at its exit end, corresponds 125
to or is somewhat greater than the circum. -
scribing circle of the cable core passing
through the die. The outer surface of the
wall of the body 21 is stepped at three Joc--

ations along its length to form three cyl- 130
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By way of cxample- it is mentioned that
in providing a multi-conductor cable core
comprising "100 pairs laid in six stranded
layers with a continuous barricr of petrole-

“-um jelly having a drop mclting point within
the approximate range 73°C to 78°C using .

the method and apparatus described with
reference to Figures 1 to 3, the petroleum
jelly in a liquid staic and al a tempcrature
of approximatcly 76°C is dclivered to the
core at cach of six applicator dics at a rate
of approximately 2 gal/min (9.1 litrcs/min),
the lincar speed of travel of the core being
approximately .225 ft/min (69 m/min).

Although in the forcgoing description ref-
erence is made to the continuous filling of a
single multi-conductor cable core dunng its
manufacture, it will be appreciated that the
ring main may serve two or more adjacently
sited cable-making machines.

In the alternative form of apparatus shown
in Figure 4, cach stranding head of a con-
ventlonal strandmg machine has at its inlet

at which crystallisation begins, transferring

the scaling material from the cable feeding
station to the cable corc whilst still at such 110 -
a temperature. and cooling the material to

effect crystallisation by abstraction of heat

by the insulated conductors constituting the

corc to causc suflicicnt scaling material to
become solidified to form an clfective barrier 115.
to the passage of moisture along the core.

2. A mcthod of providing a multi-con-
ductor cable core with a barricr of sealing
matcrial which comprises maintaining thc
scaling material in a thermostatically con- 120
trolled storage vessel at a temperature just
above that at which crystallisation begins,
-continuously pumping thc material from the
storage vessel and circulating it whilst at
such a temperature around a ring main to 125
-one or more cable feeding stations located
in the ring main transferring the sealing
matcrial from the or cach cable feeding
station to the cable core whilst still at such _
a temperature and cooling the material to 130
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ates substantially all mechanical working of
the sealing medium — generally petroleum
jelly—and so eliminates the separating out
of oil from the wax which occurs under the
action of shear -brought about by pumping
such material when .in its solid state, :
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fl 1 ng: .55 3 liquid state is fed from the annular cham-
: .7+ 30" ber 30 to the cable core -passing through
- .* the die via the ports 26. As previously stated
© thedie15is detachably secured to the entry
. end of the closing die of a stranding head.
A '35 " The rate of flow of sealing material into

'ﬁ.y___ of .-
30

_each die 15 is at least sufficient to maintain 100
a “pool” of material in a liquid state in the
- annular chamber 30°and in the bell-mouth 1. A method of providing a multi-con-
of the dic. Surplus material from each dic ductor cable core with a barrier of sealing -
_15. if any, is allowed to fall into its asso- material which comprises pumping the seal--
ciated coilecting tank 16 to be reheated and ing material from a thermostatically con-
pumped back into ‘the storage tank as pre- trolled storage vessel to a cable feeding stat-
~ viously described. . ion whilst at a temperature just above that o
By way of example it is mentioned that at which crystallisation begins, transferring o
_in providing a multi-conductor cable corc the scaling material from the cable feeding R
" comprising 100 pairs laid in six stranded station to the cable core ‘whilst still at such 110 © | -
layers with a continuous barricr of petrole- a temperature and_cooling the material to -~ I
" um jelly having a drop melting point within  effect crystallisation by abstraction of heat -
“the approximalc range 73°C to 78°C using by the’ insulated conductors constituting the S
corc to cause sufficient sealing material to -~ -

- the method and apparatus described with
reference to Figures 1 to 3, the pctroleum  become solidified to form an effective barrier 115,
to the passage of moisture along the core. . S

~jelly in a liquid state and at a tempcrature
2. A method of providing a multi-con-

~ of approximatcly 76°C is delivered to the -
_ core at cach of six applicator dies at a rate ductor cable core with a barrier of scaling .
matcrial which comprises maintaining the . .

- of approximately 2 gal/min (9.1 litres/min), .
sealing material in a thermostatically con- 120 |
trolled -storage vessel at a temperaturc just C

. "85 the lincar speed of travel of the core being
: . approximately .225 ft/min (69 m/min).
Although in the foregoing description ref-

ercnce is made to the continuous filling of a-

_single muiti-conductor cable core during its

. manufacture, it will be appreciated that the
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above that at which crystallisation begins,
continuously pumping the material from the o
storage vessel and ‘ circulating it whilst at =~ /-
such a femperature around a ring main to’ '

~
-
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ring main-may scrve two or more adjacently

" sited cable-making machincs.

- In the alternative forimn of appératus shown
__in Figure 4, each stranding head of a con-

55 ventional stranding machine has at its inlet

one or more cable feeding stations located
in the ring main transferring the sealing
material from the or each cable feeding
station to the cable core whilst still at such
‘a temperature and

cooling the material to 130
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y 2496 Apparatus as claimed in any one of

read . erature - {hoklde wifidhedystallis

Pl _tion begins, each of which vessels being con-
nected to a scparate cable feeding station
having means for applying sealing material to

* the cable core, whilst still at such a temp-
erature, and, connected between each storage

25

ciated cable feeding station, means for with-
drawing sealing material from the storage
vessel and controlling the rate of delivery
. of the material to the applicator means.

~ 18. Apparatus as claimed in Claim 17,

L 35. material from the storage vessel and con-

means is a metering pump. - -

-ated with respect to the applicator means

-~ .+ . of its associated cable feeding station as to

collect ‘surplus material spewing from the

.. applicator means. : '

: : . .2%20. Apparatus as claimed in any onc of

. -45 Claims 13 to 19, wherein the or.cach appli-

- cator means comprises a di¢ which consti-

.. tutes, or forms a separable part of, the clos-
<. . ing die of a stranding head.

21.  Apparatus as claimed in Claim- 20

tapering bore which at ‘its exit end corres-

vesscl and the applicator means of its asso-.

wherein each means for withdrawing sealing
. trolling its rate-of delivery to the applicator :

19. " Apparatus as claimed in Claim 17 °
or 18, wherein cach storage vessel is so loc-

wherein the applicator dic has a smoothly

‘sealing material c‘om[irising' a plurality fOf ponent og mwﬁ%wxﬂgfmﬁ;
D - 20 tati rolled st ess r ' tion as . ca
Page 1, %éﬁ%ﬁﬂi@tt o B UG Toreora8, " I2B0TL T dated 16 Ty
o : a

Claims 13 to 23, wherein the or each stor-
aggl vessel is ‘lagged and contains heating
coils. '

25. A method of providing a multi-con-
ductor cable core with a barrier of sealing

material substantially as hereinbefore. des--

cribed with reference to and as shown in
Figures 1 to-3 of the accompanying drawings.
26. A method of providing a multi-con-
ductor cable core with a barrier of sealing
material substantially as hereinbefore des-
cribed with reference to and as shown in
Figure 4 of the accompanying drawings.
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27. Apparatus for use in providing a -

multi-conductor cable core with a barrier of
sealing material substantially as hereinbefore
described with reference to and as shown in

Figures 1 to 3 o‘f the accompanying drawe -

28. Apparatus for use in providing a

multi-conductor cable coie with a barrier of -

_sealing material substantially as hereinbefore

9

described with reference to and as shownin .
Figure 4 of the accompanying drawings. ' - .
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