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1 . 
The present invention relates to insulated elec 

tric cables and in particular to a novel manner 
of making a joint or connection between two dif 
ferent lengths of cable. 
There are a number of different kinds of insul 

lation materials which are applied to cables, 
many of which are thermoplastic, and the mak 
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ing of joints between different kinds of such in 
sulation materials presents difficulties. 
When the problem arises of making a joint 

between two different kinds of thermoplastic in 
sulation materials which have been applied to 
the conductors of two different lengths of cable 
which are to be joined, it is usually found that 
the two different kinds of insulation materials 
are in general miscible with each other, but that 
their fusion points may be quite different. 
This problem is particularly likely to arise in 

the case of submarine cables, the insulation of 
which in the past has generally been of gutta. 
percha, which is thermoplastic, but in recent 
years has been often constituted of synthetic 
resins, generally thermoplastic resins, such as 
polyethylene. Although gutta percha and poly 
ethylene are miscible with one another in all 
proportions, it is very difficult to join or Weld 
them together directly by usual known methods, 
because of the difference in their fusion points, 
which is 60° C. for gutta percha, and 120° C. for 
polyethylene. 

It is often necessary to be able to readily join 
a length of submarine cable covered with gutta 
percha, to another length of cable insulated With 
polyethylene. This is particularly likely to occur 
when a newly manufactured length of cable is 
being added, which is likely to be insulated with 
polyethylene. 
A similar problem arises when it is desired 

for example to join cables insulated with gutta 
percha, with cables insulated with polyiso 
butylene, or with cables insulated with polyiso 
butylene and polyethylene. 
An object of the present invention is to pro 

vide for the making of such joints and to offer 
a simple solution for this problem. 
The invention will be understood from the fol 

lowing specification and the accompanying draw 
ings, wherein: 

Figure 1 shows a connecting piece of cable 
constituted of coaxially alined successive Sec 
tions whose insulations are different but all of 
which consist of one or both of two different in 
sulation materials, and the relative proportions 
of these two materials in successive sections vary 
from one end to the other, 
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Figure 2 shows another kind of connecting 

piece of cable constituted-of-coaxially alined suc 
cessive Sections. Whose insulations are different 
but all of which consist of one or more of three 
different kinds of insulation materials, and the 
relative proportions of these three materials in 
Successive Sections vary from one end to the 
Other. - - - 

Figure 3 shows a still further kind of connect 
ing piece of cable constituted of coaxially a lined 
successive sections whose insulations are dif 
ferent but all of which consist of one or more 
of three different kinds of insulating materials, 
the relative proportion of one of these materials 
being minimum near the two ends and a maxi 
mum near the longitudinal mid-point of said 
connecting piece of cable. 
According to the present invention there is 

provided a method for making a joint between 
the insulations on two different lengths of cable 
which are covered with thermoplastic insulating 
materials of . different natures and different 
fusion points, but which are miscible with each 
other at least when hot, this method being char 
acterized by the insertion between the tWO 
engths of cable of an intermediate connecting 
piece of cable the composition of whose insula 
tion varies progressively longitudinally in Suc 
cessive component sections arranged along the 
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length of the connecting piece from one of its 
ends to the other in Such a manner that at each 
end the insulation of the connecting piece has 
Substantially the same composition as the insu 
lation of the length of cable with Which this end 
is to be joined. - - 
With Such an intermediate piece of cable haW 

ing longitudinally progressively varying compo 
sition of its insulation, the tWO ends of the insul 
lation remain miscible at the operating tempera 
tures of the cable With the insulations of the 
cable lengths to which they are to be joined. 
To join two cable lengths covered with dif 

ferent kinds of insulations A and B, it Will then 
be sufficient to insert such an intermediate cont 
necting piece of cable between the two different 
lengths of cable, the ends covered with insula 
tion of composition. A being placed face to face, 
and the ends covered with insulation of composi 
tion B being placed face to face. x 

Hence, after the cable conductors have been 
joined together, the joining of the two adjacent 
insulations will simply require making a joint 
between the two pieces of insulation of the Sanhe 
nature and the same fusion point, which pre 
sents no difficulty. 
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This special intermediate connecting piece of 
cable can be manufactured as follows. A Series 
of different insulating compositions are prepared 
in individual containers, which compositions are 
respectively composed, a first one of insulating 
material A, another one of insulating material B, 
and others of one or more mixtures of insulating 
material A and insulating material B, these 
mixtures being in such proportions that the 
fusion points of these several insulating coin 
positions so used while passing from 100% ma 
terial. A to 100% material B increase Or decrease 
in a regular manner. 
These several insulating compositions are then 

introduced successively into the insulating ma 
terial hopper of a cable insulation machine, for 
example an extrusion machine, for instance of 
the type shown in the IngmansOn. Patent No. 
2,471,752. In such machines the conductor or 
wire is usually caused to travel longitudinally 
through a die during which operation a deforma 
ble and usually heated covering of plastic in 
sulating material is extruded onto the traveling 
Wire. The temperature at which the extrusion 
of such cable machine is operated is varied in a 
suitable manner so that this temperature varia 
tion corresponds to the law of the variation of the 
fusion points of the several insulating composi 
tions which are successively fed into the machine. 
The successive compositions fed into the cable 

machine may be: 
(a) 100% of insulating material A 
(b) 80% of insulating material A and 20% 

insulating material B 
(c) 60% of insulating material A and 40% 

insulating material B 
(d) 40% of insulating material A and 60% 

insulatiing material B 
(e) 20% of insulating material A and 80% 
insulating material B 

(f) 100% insulating material B 
but the relative proportions of materials A and 
B may vary progressively in accordance With an 
other kind of relation to conform to the particu 
lar law of the variation of the fusion points of 
the materials A and B and their various mixtures. 

Figure 1 shows a connecting piece of cable of 
the kind just described. 
The insulating material A may be gutta, percha, 

and the insulating material B may be polyethyl 
ele. 
There is thus obtained a piece of cable Whose 

insulation at one end is entirely of the composi 
tion of insulating material A, and at the other 
end is entirely of the different composition of 
insulating material B. 

However, the case may occur for SOme given 
insulating materials A and B, that While insulat 
ing material A is miscible with insulating ma 
terial B at some particular temperature, the ma 
terial A and material B are no longer miscible at 
a lower temperature which is the actual oper 
atting temperature of the cable. 

According to the present invention, to meet 
such a condition, provision is made at the time 
of manufacturing the intermediate length of 
cable to be introduced between the two lengths 
of cable to be connected, to introduce into the 
several intermediate insulating compositions 
which are fed successively to the cable insula 
ting machine, besides composition A and Com 
position B, one or several additional Substances 
which prevent the separation or demixing of the 
compositions A and B, that is, their partial or 
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4 
complete separation upon cooling or Solidifica 
tion. 
The case may also occur that it will become de 

Sirable in one or more of the intermediate Com 
positions to entirely omit composition A itself 
or composition B itself, or both composition A and 
coln position B. Then the intermediate Com 
positions are constituted of only one substance, 
or of several substances which are miscible with 
both composition A and composition B, or With 
Composition A or With composition B. 
The duration of the interval during which each 

of these compositions is applied by the cable ma 
chine and the timing of the instant at Which the 
application of each composition begins may be 
adjusted according to the law of the variation of 
the fusion temperature points of the several in 
sulating compositions which are Successively 
used, so that the fusion points of the several in 
Sulating compositions used increase or decrease 
in a regular manner. 
Among the Substances Which may be thus in 

troduced in the intermediate compositions, Or 
which can constitute in Whole or on part, these 
intermediate compositions, the following may be 
given: 

Natural or synthetic Waxes, petroleum pitches, 
paraffins, polyisobutylenes, polybutadienes, poly 
styrenes, butyl rubbers, and deproteinized rub 
berS. 

Certain kinds of raw gutta percha and poly 
ethylene are examples of Substances which al'e 
not rinicible in all proportions. 
According to the present invention, the manu 

facture of the intermediate connecting cable 
pieces for insulating materials of these char 
acteristics Will be carried out according to a 
technique similar to that previously described, 
and operating according to one of the procedures 
hereinafter given, as examples, the proportions 
given being by Weight. 

Eacample No. 1 
Introduce successively in the Order Stated into 

the cable insulation molding machine for mak 
ing the intermediate connecting piece of cable: 
(d) raW gutta, percha alone 
(b) a mixture of 80 parts of gutta percha, and 20 
partS Of Carnauba, WaX 

(c) a mixture of 60 parts of gutta percha and 40 
parts of Carnauha. Wax 

(d) a mixture of 40 parts of gutta percha. 40 
parts of carnauba waX, and 20 parts of poly 
ethylene 

(e) a mixture of 40 parts of carnauba wax, and 
60 parts of polyethylene 

(f) a mixture of 10 parts of carnauba wax and 
90 parts of polyethylene 

(g) polyethylene alone. 
A connecting piece of cable of this type is 

shown in Figure 2. 
Eacample No. 2 

Introduce Successively in the order stated into 
the cable insulation molding machine for mak 
ing the intermediate connecting piece of cable: 
(a) raw gutta percha, alone 
(b) 50% of raw gutta, percha plus 50% of poly 
isobutylene of molecular weight about 50,000 

(c) 100% of polyisobutylene of molecular weight 
about 100,000 - 

(d) 60% polyisobutylene, of molecular weight 
about 50,000, plus 40% polyethylene 

(e) polyethylene alone. 



2,645,819 

Eacample No. 3. 
Introduce successively in the order stated into 

the cable insulation molding machine for mak 
ing the intermediate connecting piece of cable: 
(d) raw gutta percha alone . . . . . . . . . . . 
(b) a mixture of 80 parts raw gutta, percha and 
20 parts carnauba wax . . . . . . . . . . . . . 

(c) a mixture of 70 parts of gutta, percha, and 30 
parts carnauba, Wax . . . . . . ... 

(d) a mixture of 30 parts gutta percha, 40 parts 
'carnauba wax, 30 parts polyethylene . . . . 

(e) a mixture of 30 parts carnauba wax and 70 
parts polyethylene . . . . . . . . . . . . . . . . . . . . . . 

(f) a mixture of 10 parts carnauba, Wax and 90 
parts:polyethylene . . . . . s . . . . . . . . 

(g) polyethylene alone. 

A connecting piece of cable of this type is 
shown in Figure 3. . . . . . . . 

Cables and intermediate connecting cable 
pieces employing modifications of the arrange 
ments and procedures which have been described 
are also Within the Scope of the present invention. 

It Will be apparent to those skilled in the art 
that my invention is Susceptible of modifications 
to adapt the same to particular conditions, and 
all Such modifications Which are within the Scope 
of the appended claims I consider to be compre 
hended within the scope of my invention. 
Having thus described the invention, what I 

claim is: 
1. The method of naking by extrusion a con 

necting link to join two cable lengths having re 
Spectively two different kinds of miscible insula 
tion, which consistS in causing a wire to travel 
longitudinally, and extruding onto said traveling 
wire at the corresponding fusion temperature 
Successively a first terminal plastic extrudable 
coin position consisting entirely of the first of said 
tWO kinds of insulation, then extruding thereon 
at the corresponding fusion temperature a sec 
Ond plastic extrudable composition consisting of 
a relatively Small proportion of the second of Said 
two kinds of insulation and a relatively large 
proportion of the first of said kinds of insulation, 
then extruding thereon successively at the corre 
Sponding fusion temperatures a series of differ 
ent plastic Compositions consisting of both the 
first and the Second of said two kinds of insula 
tion wherein the proportion of the first of said 
kinds of insulation progressively decreases in said 
Series and the proportiton of the second of said 
kinds of insulation progressively increases in said 
Series in the direction away from said first ter. 
minal, and finally extruding on to said wire at 
the Corresponding fusion temperature a final ter 
minal composition consisting entirely of the sec 
Ond of Said two kinds of insulation, and continu 
Ously operating the extrusion and the variation 
of temperature of Said extrusion according to the 
law of variation of the fusion points of said plas 
tic Compositions. 

2. The method of making by extrusion a con 
necting link to join tWO cable lengths having re 
spectively two different kinds of insulation which 
are miscible when hot and which remain miscible 
When cold in the presence of a selected separation 
preventing agent, Which consists in causing a 
Wire to travel longitudinally, and extruding on 
to Said traveling Wire at the corresponding fusion 
temperature a first terminal plastic extrudable 
composition consisting entirely of the first of said 
two kinds of insulation, then extruding thereon 
at the corresponding fusion temperatures succes 
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6 
sively a series of different plastic compositions, 
containing at least one of Said two kinds of in 
sulation and also containing said separation pre 
Venting agent, then extruding thereon at the 
COrresponding fusion temperature a final ter 
minal plastic extrudable composition consisting 
entirely of the Second of said two kinds of in 
Sulation, the Separating agent content of suc 
cessive compositions in said series having a low 
value in the final composition of said series in 
mediately following the composition consisting 
entirely of said first of said two kinds of insula 
tion, and having a low value in the last com 
position of said series immediately preceding the 
composition consisting entirely of Said Second of 
Said tWO. kinds of insulation, and having higher 
Values in the intermediate compositions of Said 
Series between Said initial and last compositions. 
of Said Series, and the proportion of the first of 
Said kinds of insulation progressively decreasing 
in said. Series and the proportion of the second 
of Said kinds of insulation progressively increas 
ing in Said Series in the direction from the said 
first terminal composition to said second terminal 
composition, and continuously operating the ex 
trusion and the Wariation of temperature of Said 
extrusion according to the law of variation of the 
fusion points of Said plastic compositions. . . . 

3. The method of preparing by extrusion a link 
for connecting two lengths of cable With different 
insulating materials, which consists in displacing 
longitudinally a conducting Wire, extruding on to 
said Wire at the corresponding fusion tempera 
ture a first plastic composition constituted en 
tirely by the first of said two insulating materials, 
ther extruding. Successively at the 'corresponding 
fusion temperatures a series of plastic composi 
tions containing said first insulating material in 
progressively decreasing proportions up to pro 
portions Which can become Zero and the Second 
insulating material in progressively increasing 
proportions Starting With proportions Which can 
be zero in members of said series immediately 
Succeeding said first composition, and finally ex 
truding at the corresponding fusion temperature 
a final plastic composition constituted entirely 
by the Second of said insulating materials, and 
continuously operating the extrusion and the 
variation of temperature of Said extrusion ac 
cording to the law of Wariation of the fusion 
points of said plastic compositions. 

4. The method of making by extrusion a con 
necting link to join two cable lengths having, rea 
spectively, two different kinds of insulation, 
which are, respectively, gutta, percha, and poly 
ethylene, which consists in causing a Wire to 
travel longitudinally, and extruding onto Said 
traveling wire successively a first plastic extrud 
able composition consisting entirely of gutta, 
percha, then extruding thereon a Second plastic 
extrudable composition consisting of a relatively 
Small proportion of polyethylene and a relatively 
large proportion of gutta, percha, and then ex 
truding thereon successively a series of different 
plastic compositions consisting of both gutta, 
percha and polyethylene, wherein the proportion 
of gutta, percha, progreSSively decreases in Said 
series and the proportion of polyethylene pro 
gressively increases in said series in the direction 
away from said first terminal composition, and 
finally extruding onto Said Wire a final terminal 
composition consisting entirely of polyethylene. 

5. The method of making by extrusion a con 
necting link to join two cable lengths having, re 
Spectively, two different kinds of insulation, 
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which are, respectively, gutta percha and poly 
ethylene, which consists in causing a wire to 
travel longitudinally and extruding onto Said 
traveling wire a first initial terminal plastic ex 
trudable composition consisting entirely of gutta 
percha, then extruding thereon a Series of differ 
ent plastic compositions, containing at least one 
of Said two kinds of insulation and also contain 
ing a separation preventing agent which con 
tains a substantial amount of polyisobutylene, 
then extruding thereon a final last terminal plas 
tic extrudable composition consisting entirely of 
polyethylene, the separation preventing agent 
Content of Successive compositions in said Series 
having a low value in the final composition of 
said Series immediately following the Composi 
tion consisting entirely of gutta, percha, and hav 
ing a low value in the last composition of said 
Series immediately preceding the composition 
consisting entirely of polyethylene, and having 
higher Values in the intermediate compositions 
of Said series betWeen said initial and last con 
positions of said series, and the proportion of 
gutta, percha, progressively decreasing in said se 
ries and the proportion of polyethylene progres 
Sively increasing in Said Series in the direction 
from Said first terminal Composition to said sec 
Ond terminal Composition. 

6. The method of making by extrusion a con 
necting link to join two cable lengths having, re 
Spectively, tWo different kinds of insulation, 
Which are, respectively, gutta, percha, and poly 
ethylene, which consistS in causing a wire to traV 
el longitudinally and extruding onto Said travel 
ing Wire a first initial terminal plastic extrudable 
composition consisting entirely of gutta percha, 
then extruding thereon a Series of different plas 
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8 
tic compositions, containing at least one of said 
two kinds of insulation and also containing a sep 
aration preventing agent which contains a sub 
stantial amount of carnauba, Wax, then extruding 
thereon a final last terminal plastic extrudable 
Composition consisting entirely of polyethylene, 
the Separation preventing agent content of Suc 
Cessive Compositions in Said Series having a low 
Value in the final composition of Said series im 
mediately following the composition consisting 
entirely of gutta percha, and having a low value 
in the last composition of said series immediately 
preceeding the composition consisting entirely of 
polyethylene, and having higher values in the 
intermediate compositions of said series between 
Said initial and last compositions of said series, 
and the proportion of gutta, percha progressively 
decreasing in Said series and the proportion of 
polyethylene progressively increasing in Said Se 
ries in the direction from said first terminal com 
position to said second terminal composition. 

GEORGES LOUIS POUZET. 
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