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~ Multi-Conductor. Cables

INSULATED CALLENDER'S entire length of

the i cable with water-impe:§

CABLES LIMITED, & British Company, of 21 meable filling material : ¥ 40

Bloomsbury : Street, London, W.Cl, do For forming discrete barriers in a cable it

_ hereby declare the “invention, for which we is essential, and for forming a continuous

5 pray that a patent may be granted to us, barrier throughout the length of a cable it is
and the method by which it is to be performed, desirable, to use 2 waterproof impermeable
to be particularly described in and by the material which will not drain under the in- 45
following statement : — . _ ' fluence of gravity or such hydrostatic pressure

... This invention relates to telecommunication ~as may arise in the event of damage to the

10 ‘cables of the kind comprising a multiplicity  cable sheath or joint casing but which will
of plastics insulated conductors enclosed with- permit relative sliding movement of the plas-
in a waterproof sheath. If such cables, whether tics insulated conductors or group of conduc- 50
buried in the ground or drawn into ducts, be-  tOIS over one another during such bending of

. come _lqcally'.damgg_e'd. to an extent to allow the cable as occurs during manufacture and -

15 water to enter through the damaged sheath, installation of the cable. Examples of such '
the water will travel along the cable through materials are: o _ e
the interstices between the insulated conductors (@) “Microsrystalline petroleum waxes.: . 55
and between. the conductors and "the sheath . (b). Mixtures -of microcrystalline petroleum

. and so will have an adverse effect upon the waxes and oils, for instance petroleum jelly

20 electrical pharacteriS,tics’ of the whole cable (¢) Low.molecular weight, high Melt Flow
length, for instance by shorting of circuits via Index polyethylene of 2 semi-solid or grease-
pinholes in the wire insylation. : like nature : . 60
- With the object -of limiting the extent to '(d) Mixtures of petroleum jelly, micro-

. which water that has entered through a defec- crystalline _petroleum waxes, polyethylene,

‘g5 iive sheath or a defective joint ‘casing ‘may. polyisobutylene and aluminium stearate.
travel along the cable,. it “has preéviously. been The choice of filling ‘material is’ to some
proposed. 0 incorporate bartiers at intervals  extent {imited by the method of introducing 65
along the length of the. cable, such barriers the filling material into the cable core and by

-+ locally filling ‘the interstices between the insul- the nature of the dielectric of the conductors

'30° ated, conductors and ‘those between the forming the core. . . - R

. assembly of conductors and the. cable sheath. In the manufacture of multi-conductor,
With the object of préventing water that has cables of the kinds- described, that is to say. 70
entered through a. defective sheath or joint of ‘plastics insulated multi-conductor cables

... casing from. ‘travelling even a short ‘distance that are either furnished with discrete barriers

35 along the cable from the point of entry it has of water-impermeable filling ‘material or are
been proposed to fill the interstices between filled throughout with such material, it is nec-
' essary to transfer such material from a storage 5

the insulated cable conductors and between
them and the cable sheath throughout the

- [Price 4. 64.]

vessel to the cable and to apply it to the



in the bell-nmouth of the die. the circulatory system at at
| east one cable Al though in the foregoing description refer- feeding
station located in the return side of ence is made to the conti nuous

filling of a the system—and—transterring the bted=off—25—srmgre—"
““multi-conductor cable core during its material fromthe or each cable
feedi,ng station 90 manufacture, it will be appreciated that the through ‘a.

separate cooling device, which cools circulatory system nay serve two or
nore the rraterial to effect crystal Ilsatlon and adj acently sited cable |
maki ng machi_né 008 & 1o th ble cgre. Wilialso «
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out- core, haviffjfSoFt e%ehﬂér rﬁ T et steel

circulatory sysiasdin anq@ DA G bR 'Qﬁaﬂng @m@rad% 1dwr eﬂﬁmelsetmh tghe
of five to ten ftomrde maggrweatl @stht’ h:eblﬂr a:me ther segling | thaw amn de | vasseladpplbeeed t 0
the cable core ‘;11‘5{ q‘F B¢ tapea%esradaaeg W‘R"E‘Hfl tallpveed \fp g% l'P’rP En° (the p?-‘ one
di e coincides it B3 ARCURI THE HfErrur © e%;:ﬁmg ] ity ﬂg
cabl e core. 20105W&pm'd aﬂnd)yhat ftegrpnaaest 8g di Profl wiRfhd3 Had’nestated earhet? it. wit1mgg hod
as clainmed in @haggmisoc@smedday mlrg is déduced be apparent that on its way from each of such

wherein the rat’fe PB’FP“fgI SRy Al ﬁblﬁ/\f%\dfnwtﬁﬂsﬁfwhe |regumn. side of
t e -1 1 Stem chi
fromt h-e or :(ﬁa risﬂd nslfeﬁ &Iﬁcpgf;) e (:;:uh:g :nyaiinal must be coollt:ldg ﬂawazs

25 ingly, our invention resides in the method . that it may be in'a suitable physical condi- 90
of providing a cable core with a barrier of tion for application to the cable. As movement
sealing material which comprises pumping the  in such condition is likely to result in degra-
sealing material from a thermostatically con- dation, the return side of the circulatory system
trolled storage vessel to-a cable feeding station  should be positioned adjacent the stranding

30 whilst at a temperature just above that at machine in order that the path from each 95
which crystallisation begins and cooling the feeding station to the cable may be short,
material toeffect: crystallisation whilst trans- so keeping ‘the degradatlon of ‘the ‘cooled
ferring it from said cable feeding station to sealing material moving “into the cable to a
the cable core. By this method degradation is minimum. It will be apparent that if' sealing

35 minimised and the capacity of the cooling material is to be bled from 'this circulatory 100
plant required at the fillifg stations is reduced. system, the rate of flow of material through

However our improved method presents the the outward part of the ‘system must substan-
difficulty of maintaining the inaterial at the tially exceed the ‘aggregate rate of flow from
temperature specified throughout its move- the system to the cable in order that ‘the

40 ment from the storage vessel' to the cable system mdy serve its purpose of maintaining 105
feeding station. This is prmapally due to the mass of sealing material in the storage -
the difficulty of maintaining the mass” of vessel at the required temperature
material in the storage vessel at sich a tem- We prefer to circulate sealing material af a

_ perature owing to difficulty ‘in effecting the much higher rate than the “aggregate rate

45 riecessary transfer ‘of heat through the semi- at which it is withdrawn for feeding to the 110
solid sealing material w1thout either locally cable, for example, at 3 rate five to ten times
overheating it or degradmg it by breaking as great. Such circulation is preferably effected
down the crystal bonds by imparting .move- by a pump having an intake in that part, pre-
ment to the matenal to avmd local over- ferably a lower part, of the storage vessel to

50 heating.  which sealing material is ' retirned at the 115

In accordance with a further feature of out required temperature by the pump. The cable
invention we provxde a multi-conductor cable feeding stations are located in the return
core with' a barrier of sealmg material by a side of the circulatory system, one near each
method which comprises maintaining sealing strandmg die of the stranding machide, .

55 material in a thermostaticilly controlled ‘stor- The invention will now be described in 120
age vessel at a temperature ' just above that more detail, and by way of example, with
at which crystallisation begins by continuously reference to the accompanymg drawmgs, in
withdrawing sealing material from the storage  which: — .
vessel and bringing the withdrawn material Figure 1 is a d1agrammatxc illustration of

60 to the said temperature by pumping it through apparatus “suitable for “us¢ .in provxdmg a 125
oneé or more than one thennostatxcally con- multi~conductor cable’ core with a barrier of -
trolled heat exchanger and back to the storage sealing material which extends throiighout the
vessel  through a return pipe in which is length of the cable core, whilst the cable core
located a cable feeding station and bleeding- is being manufactured by a convenuonal

65 off sealing materials being pumped through stranding machine; . 130
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-‘The storage vessel 1 and all piping of the
citcu]atory system 2 are lagged and the piping
is provided with steam trace heating. In the
lower part of the storage vessel 1 thére are
provided 'stainless -steel steam  heating coils
7 for use when the sealing material in the
vessel -has. been- allowed to go solid, as for
instance . when commencing circulation of the
sealing material in preparation for applying
sealing material to a cable core. .

When the . apparatus is in use the sealing
material in the .thermostatically controlled
storage vessel 1 is maintained at a tempera-
ture just above that at which crystallisition
begins by :continuously pumping the material
by the pump 5 from the storage vessel,
through the circulatory system 2 and back
into the storage. vessel. If the sealing material
being pumped - around. the system 2 is not
at the desired temperature it is bfought to
that temperature - by the heat: exchanger 6
which is thermostatically controlled in depend-
€nce. upon:-the tempertature of the circulating
material by a. flow. regulator 8 for cooling
water of thé heat exchanger. At each féeding
station - 11 sealing material, which is.‘at a
temperature.just above that at which crystal-
lisation .begins, is continuously bled off and
fed through the cooling device 14 and thence
into the applicator die 15 which is preferably
located 4t, or a’ short distance in advance of,
a::stranding head .of the stranding machine.
The 'rate of flow of sealing material to each
applicator die 15 is controlled by its - associated
meter: pump 12 ‘which is located in advance
of ‘the cooling device 14 so that movement
through the. pump fakes place whilst the
sealing material is still at the circulating tem-
perature and so. not-liable to be degraded by
passage through the pump. Each cooling de-
vice 14 is arranged-to cool the sealing material
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preparatory to startmg up the sealing opera-
tion, or when using the apparatus to provide
barriers of material at intervals along the
length of a cable core.

As will be seen on referrmg to Flgures 2
and 3, each of the dies 15 by which the seal-
ing material is applied to the cable core
during its manufacture comprises a body 21
having a- smoothly tapering bore 22 which is
bell-mouthed at its entiy end and which, at
its exit end, corresponds to or is someiwvhat
greater than the circumscribing circle of the
cable core passing through the die. The outer
surface of the wall of the body 21 is stepped
at three locations along its length to form
three cylindrical portions, 23, 24 and" 25;
Portion 23 at the exit end of the die is ex-
ternally screw threaded. In the portion 24
of the dic wall are three ports 26 for entry
of sealing material which are distributed uni-
formly around thie axis of the die and are
inclined to it so as to impart to the material
a comporient of movement in the same axial
direction as the direction of travel of - the
cable core passing through the die. A sleeve
27, ‘'which has an -internal diameter corres-

ponding to the external diameter of the cylind-

rical - portion 25 and which has at one end
an inwardly directed internally screw threaded
flange 28, is screwed on to the end portion 23
of the -body 21 until the sleeve fits tightly
over the cylindrical portion 25 and abuts the
steps ‘thereof. A hole 29 in the wall of the
sleeve- 27 is bounded by an upstanding con-
tinuous wall 31 and provides access for flow
of sealing material to an annular chamber 30
lying between. the internal surface of the sleeve
27 and the cylindrical portion 24. The wall
31 bounding the hole 29 is internally screw
threaded for connection to a pipe carrying
sealing material fiom the cooling device 14
of a feedinig station 11. Sealing material is
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n- the . core, ‘this solidified material - being
drawn ‘through' the die with the cable..core.
The temperature is such that this action does
not .cause .cavitation in the  sealing matenal
in the bell-mouth of .the die. . .

Although'in the foregoing descnptmn refer-
ence is made to the contimious filling of a
single multi-conductor - cable’ core during its
manufacture, it. will be appreciated that the
circulatory system may . Serve two of .more
adjacently sited cable making machines. It
will also -be appreciated .that the apparatus
described could be simply modified for pro-
viding barriers ‘of sealing material at intervals
along the length of a cable core by incorporat-
ing in each cable feeding station a. device for
feeding material ‘to “the applicator die at
periodic intervals, -these. devices :being .syn-~
chronised to- the speed-of travel of -the cable
core, having regard to.thé.spacing of- the
applicator dies, in order:to ensure that the
sealing material applied - to ' the cable core
by -one die coincides with the sealing material
applied: by the precedmg dne or. each pre-
cedm die.- .- .

WHAT WE CLAIM IS _—

1. A method: of- providing: a multi-con-
ductor: ‘cable ‘core with' a barrier of sealing
material which comprises pumping the sealing

material from a thermostatically - controlled

storage vessel to a cable:feeding station whilst
at-a temperature ‘just above that ‘at. which
crystallisation begins and. cooling the material
to. effect crystallisation whilst ‘transferring it
from ‘said cable feedmg station to the: cable
core.-

2. A method of provxdmg a multl-con--

ductor cable core with: a’ barrier . of sealing
material:‘which comprisés: maintaining: sealing
material in a thermostatically controlled - stor-
age vessel at a temperature just above that at
which crystallisation begins by - continuously
withdrawing sealing material from the storage
vessel and bringing the ‘withdrdwn material to
the said temperature by: pumping it through
one or more- than one :thermostatically - con-~
trolled heat exchanger-and back to the storage
vessel through a:return pipe.in which is located

therein ‘at least one thermostatically :controlled
heat ‘éxchanger which brings. the circulating
material to the said :temperature, bleeding-
off séaling material being pumped through
the . circulatory -System' at . at least-one cable
feeding - station located :in' the return side. of
the ‘system;. and transferring the Dbled-off
material from ‘the or each cable feeding station
through 4 separate cooling device, which cools
the material to. effect’ crystallisation;: and
through an applicator die to the cable core,
the rate of flow:of sealing material through
the outward -part.of the. circulatory. system
substantially exceeding the rate-of flow of
material from -the..cable feeding ‘station, or
the aggregate -rate of flow -of material from
the cable feeding -stations, to the cable core.

4. A method as claimed in Claim 3, where-
in the sealing material flows through the out-
ward part of the circulatory system at a -rate
of five 'to-ten times as great as the rate; or
aggregate rate, at which it: is withdrawn from
the system. for feeding to the cable core.
* 5. "A method as claimed in Clajms 3 or 4,
wherein the rate. of flow of sealing.material
from the or each cable feeding station to its
associated applicator- die:is controlled by a
metering - pump- located -between the bleed
pomt and the cooling device. .-~ -

6. ‘A method as - claimed . in - any: one of
Clauns 3t 5, wherein surplus - sealing
material spewing .from the or each.applicator
die: is- returned to.a collecting tank from
which it is- pumped back into the circulatory
system, preferably entering the system on the
return side of the. cable- feedmg stanon or
stations. .

7. A method as clarmed in Claun 6, where-
in' any loss of Jtemperature in the  surplus
sealmg material is compensated by trace’ heat-
ing the collecting tank. o
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8. Apparatus for use in provxdmg a mulu- -

conductor cable core with a barrier.of sealing
material comprising ‘ a'/thermostatically .con-
trolled storage vessel: for. storing the: sealing
material whilst at a temperature which is just
above that at which crystallisation begins, a
circulatory . system- for - the. sealing ‘material
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manufacture, it w111 be appreciated that the
circulatory system may serve two or more
adjacently sited cable making machines. It
will also be appreciated that the apparatus
described could be simply modified for pro-
viding barriers of sealing material at intervals
along the length of a cable core by incorporat-
ing in each cable feeding station a device for
feeding material to the applicator die at
periodic intervals, these devices being syn-
chronised to the speed of travel of the cable
core, having regard to the spacing of the
applicator dies, in order to ensure that the
sealing material applied to the cable core
by one die coincides with the sealing material
applied by the preceding die or each pre-
ceding die.

WHAT WE CLAIM IS:—

1. A method of providing a multii-con-
ductor cable core with a barrier of sealing
material which comprises pumping the sealing
material from a thermostatically controlled
storage vessel to a cable feeding station whilst
at a temperature just above that at which
crystallisation begins and cooling the material
to effect crystallisation whilsy transferring it
from said cable feeding station to the cable
core,

2. A method of providing a multi-con-
ductor cable core with a barrier of sealing
material whlch comprises maintaining sealing
material in a thermostatically controlled stor-
age vessel at a temperature just above that at
which crystallisation begins by continuously
withdrawing sealing material from the storage
vessel and bringing the withdrawn material to
the said temperature by pumping it through
one or more than one thermostatically con-
trolled heat exchanger and back to the storage
vessel through a return pipe in which is located

scm@eiendu lexce matmllst

%‘lﬁfﬁ?c s
erfaPD b ma il
; mdt&tia@r Ioﬂ

ng % d%’la& 1al f1

C caa OI'C

&l N the
Ceturn side o oBShes y li:gmnaranaﬂeunﬁe B ot thd’lgalinbaxabhﬂdn @fﬁergﬁal

wttlﬂﬁlsn e

Jﬁ?"%@'”_

(723

M oRrd

n
yste hlgca rrt:tggré tthueglt l:?lle‘%n%I
&%ach cable feeding station

through a separate cooling device, which cools
the material to effect crystallisation, and
through an applicator die to the cable core,
the rate of flow of sealing material through
the outward part of the circulatory system

substantially exceeding the rate of flow of .

material from the cable feeding station, or
the aggregate rate of flow of material from
the cable feeding stations, to the cable core.

4. A method as claimed in Claim 3, where-
in the sealing material flows through the out-
ward part of the circulatory system at a rate
of five to ten times as great as the rate, or
aggregate rate, at which it is withdrawn from
the system for feeding to the cable core.

5. A method as claimed in Claims 3 or 4,
wherein the rate of flow of sealing rmaterial
from the or each cable feedmg station to its
associated applicator die is .controlled by a
metering pump located between the bleed
point and the cooling device.

6. A method as claimed in any one of
Claims 3 to 5, wherein surplus sealing
mraterial spewing from the or each applicator

die is returned to a collecting tank from

which it is pumped back into the circulatory
system, preferably entering the system on the
return side of the cable feeding station or
stations.

7. A method as claimed in Claim 6, where-
in any loss of _temperature in the surplus
sealing material is compensated by trace heat-
ing the collecting tank.

8. Apparatus for use in provxdmg a muiti-
conductor cable core with a barrier of sealing
material comprising a thermostatically con-
trolled storage vessel for storing the sealmg
material whilst at a temperature which is ;ust
above that at which crystallisation begins, a
circulatory system for the sealing material
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the cable feeding station or stations, and a 19. Apparatus for use in
providing a multi- 95 scavenge punp is provided for punping the
conductor cable core with a barrier of sealing surplus materi al
“tank back infdg . thé mterial substanirally as herei nbefore des-
cribed with reference to and as shown in the 45 11. Apparatus as cl ai ned
in-Caim 10, acconpanying draw ngs. wherein provision is nade for

by- passing the 20.. A nethod of providing a nulti-con- 100 applicator die
and feeglng‘seaulng naterlal duct &12008bl e core with a barrier of %ealing
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to the cable core.
9. Apparatus for use in providing a multi-

13, wherein the ports of the applicator die
are distributed uniformly around the axis of

conductor cable core with a barrier of sealing the die and are inclined to it so as to impart
material comprising a thermostatically con- to sealing material entering the die a com- 70
trolled storage vessel for storing the sealing ponent of movement in the same axial direc-
material whilst at a temperature just above tion as the direction of travel of the cable
that at which crystallisation begins, a circu- core.

20 latory system for the sealing material in which 15. Apparatus as claimed in any one of
are connected a pump for continuously with- Claims 8 to 14, wherein all piping of the 75
drawing sealing material from the storage circulatory system is lagged and at least some
vessel, driving it through the system and of the piping is provided with steam or elec-
back into the vessel and at least one thermo- trical trace heating.

25 statically controlled heat exchanger for bring- 16. Apparatus as claimed in any one of
ing the material flowing through the system Claims 8 to 15, wherein the storage vessel is 80
to the said temperature and, at one or at each lagged and contains heating coils at its lower
of more than one location in the return side end for use when the sealing material in the
of the system, a cable feeding station having vessel has been allowed to go solid.

30 a metering pump for controlling the supply 17, Apparatus as claimed in any one of
of sealing material being bled-off from the Claims 8 to 16, wherein the return side of the g5
system, a device for cooling the bled-off seal- circulatory system is positioned adjacent a
ing material to effect crystallisation and a die stranding machine by which the cable core is
for applying the material to the cable core. being manufactured in order that the path

35 10. Apparatus as claimed in Claim 9, from the or each cable feeding station to the
wherein a heated tank is associated with the cable core is short. 90
or each applicator die for collecting surplus 18. Apparatus as claimed in Claim 17,
material spewing from the die, a pipe extends wherein the or each applicator die is located
from the collecting tank and is connected to at or near a stranding head of the stranding

40 the circulatory system on the return side of machine,
the cable feeding station or stations, and a 19, Apparatus for use in providing a multi- 95
scavenge pump is provided for pumping the «conductor cable core with a barrier of sealing
surplus material from the tank back into the material substantially as hereinbefore des-
system, cribed with reference to and as shown in the

45 11, Apparatus as claimed in Claim 10, accompanying drawings.
whetein provision is made for by-passing the 20. A method of providing 4 multi-con- 100
applicator die and feeding sealing material ductor cable core with a barrier of sealing
directly from the circulatory system into the material substantially as hereinbefore des-
collecting tank as required. cribed with reference to and as shown in the

50 12. Apparatus as claimed in any one of accompanying drawings.

Claims 9 to 11, wherein the or each applicator
die has a smoofhly tapering bore which at
its exit end corresponds to or is somewhat
greater than the circumscribing circle of the

H. H. DAKER,
Agent for the Applicants,
21 Bloomsbury Street,
London, W.C.1.
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