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2 Claims. (01. 173-81) 
This invention relates to telephone cables and 

more speci?cally to the arrangement of con 
ductors in these cables. , y 

In the design of telephone cables difficulty is 
5 sometimes found in arranging a speci?ed number 

of conductors to form a satisfactory cable core 
or stranding unit owing to the'generally adopted 
practice of twisting the conductors together into‘ ‘ 
groups of 2, 4 or 8 conductors (i. e. pairs, quads 

0 and similar units, individually screened or non 
screened), before they are stranded to form a 
cable core. To overcome this difficulty-it has 
been the practice to include in vthe cable core‘ 

15 additional material, so called "?llers” or “fill 

Alternatively additional conductors of small 
gauge, either single-that is with earth return 
or‘ twisted together in pairs, were used to ?ll 

20 empty spaces in the cable core. When a single 

_ . invariably used, whereby the quality of the ciré 
cuit was unfavorably affected. In the latter cases 
the two conductors which compose a circuit, be 
ing twisted together, must necessarily be inserted 

25 in the same empty space and the gauge is there 
by unduly restricted. ‘ - ‘ 

In accordance with the present invention, how 
ever, the di?iculties referred to are overcome by 
arranging the various conductors which comprise 
a circuit in different empty spaces of the cable 
whereby wires of substantial gauge can be used 
to form high quality circuits of complete metallic 
returns in addition to those circuits 
part of the cable. I I ‘ 

_ In order that there may be no interference 
between two distinct circuits formed by separated 

30 

conductors when the lines joining the centers of‘ . 
the conductors of the same circuits rotate in the 
same direction along the cable with the same 

40 speed, it is necessary that-these center lines he 
perpendicular to one another. 
Thus a stranding unit may comprise a plural 

ity of conductor groups‘ forming pairs, quads, 
multiple quads or any other assembly "of pairs, 
and between some or all of the conductor groups 
may be situated two. or more single conductor 
for providing additional circuits.‘ ' . ‘ 

Figs. 1-12 of the drawings illustratethe manner 

45 

50 be applied and ._ , 

Fig. 13 is a simpli?ed drawing’ of a cross-section 
‘ofa telephone cable disclosing the cable structure. ' 

Fig. 1 illustrates schematically the cross-sec-. 
tion of a stranding unit comprising two groups 
I and 2, each consisting 01’ a twisted pair, quad, 

ings” such as paper, jute and similar materials. 

conductor has been inserted, an earth return was 

inthe main 

in which the method of the present invention may 

‘andten groups I, 2, 3 ...'I0 similar to those 
.of Fig. 1, the groups being arranged in concentric 

star or similar structure commonly employed in 
the construction of telephone cables. Each of 
the groups may or may not be surrounded by an 
electrostatic screen. In this ?gure, a and b, are 
two separated insulated conductors composing a 
telephone circuit of speci?ed quality. The struc 
ture may or may not be served with a wrapping 
m of paper or the like. » 

Fig. 2 illustrates three groups I, 2, 3 similar 
to those shown in Fig. 1. In this figure, a, b, c, d 
are four separated conductors forming two and 
possibly three circuits. The ?rst circuit is com 
posed of a‘ and b, the second of c and d and'the , 
third of a and b. in parallel and c and d in 
parallel. The center lines of the circuits a, b 1.5 
and c, d are perpendicular.‘ 

Fig. 3 illustrates a modi?cation of the arrange 
mentshown in Fig. 2. In this case a circuit is 
composed of a and b and a second of a and b in 
parallel, and c. , ' 2.0 

Figs. 4, 5, 6, and 7 illustrate arrangements with _ 
four, ?ve, six and seven groups I, 2, 3 . . . ‘I simi 
lar to those of Fig. 1. In each case there are four 
separated conductors a, b, c, d used in the man- - - 
ner described. The condition that the center line 25 
of the circuit a, b be'perpendicular to the center 
line of circuit 0, d is ful?lled in'all cases. . 
' Figs. it and 9 illustrate arrangements with eight‘ 
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layers which are stranded in opposite directions. 
a and b are separated conductors composing a 
telephone circuit and c, d, e, j are separated con 
ductors composing three additional telephone cir-' 
cuits. . - ' ' 

Figs. 10, 11, and- 12 illustrate arrangements 
with. eleven, fourteen and nineteen groups I, 2, 
3 . . . I8 similar to those of Fig. 1. Fig. 10 illus 
trates seven separated conductors a, b, c,pd, e, f, 
91. Figs. 11 and. 12 illustrate eight separated con 
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40 
' ductors a, b, c, d, e, f, g, h from which four physi 
cal and two phantom circuits may be obtained. 
The condition of freedom from interference be 
tween'circuits is ful?lled in all cases. 
A telephone cable may contain one or more of 45, 

any of the structures illustrated in the Figs. 1-12, 
or structures built upon the same principle in 
combination with other units of types generally 
used in the'construction of telephone cables. 
Some or all of ‘the conductors in the structures 50 

may be loaded in any known manner. - 
The method described above has particular ap 

plication to submarine "cables where space is es 
pecially valuable. _ ' ‘ 

In Fig. 13 has been shown the‘ structure of a 55 ' 



20 

2 
cable built in accordance with the method de 
scribed above. For the sake of simplicity'only a 
single layer of quads has been shown. The quads 
20 (which are merely representative of any type 
0! group structure) are arranged in a single layer 
within ‘an outer covering 2|. Placed in interstices 
between these conductor groups 2|) are single con 
ductors 22, 23, 24, and 25 which may or may not 
be insulated depending on the thickness of the 
?lling between the groups 20 and the size of the 
conductors 22 to 25, inclusive. Preferably they 
are made insulated. The center line joining the 
conductors of circuit l (conductors 22 and 24) 
is at right angles to the center line of circuit 2 
(conductors 23 and 25). In this manner inter 
ference between the conductors of circuits l and 2 
is reduced to a minimum. 
What is claimed is: 
1. A communication cable comprising one or 

more layers of multi-conductor cable units and 
single conductors inserted in the interstices be 
tween contiguous units within the same, layer, 
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said single conductors being connected so as to 
form two complete metallic circuits for each layer, 
the arrangement of said conductors in each layer 
of said cable being such that a line joining the 
conductors of one circuit is perpendicular to a 

' line joining the conductors of the other circuit 
in that layer and such that interference be 
tween said circuits is substantially eliminated. 

2. A communication cable comprising a plural 
ity of oppositely stranded layers of multiecon 
ductor cable units and single conductors inserted 
in interstices between contiguous units within the 
same layer, said single conductors being con~ 
nected so as to form two complete metallic cir 
cuits for each layer, the arrangement of said con 
ductors in each layer of said cable being such 
that a line joining the conductors of one circuit 

7 is perpendicular to a line joining the conductors 
of the other circuit in that layer and such that 

10 

interference between said circuits is substantially g0 
eliminated. 

ARTHUR G. SMITH. 


