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PAIRS AND 

ABSTRACT OF THE DISCLOSURE 

Electric communication cable for simultaneously trans 
mitting high frequency signal currents and low frequency 
signal currents comprising a normal coaxial pair of con 
ductors for carrying the high frequency currents and one 
or more conductors insulated for carrying low frequency 
currents disposed within the outer coaxial conductor and 
embedded within the insulation of the coaxial pair, one 
conductor of the coaxial pair serving also as the return 
conductor for the low frequency circuit of each of the 
conductors insulated for carrying low frequency currents. 
The outer coaxial conductor-may be corrugated. 

This invention relates to cables and more particularly 
to a cable designed to permit simultaneous transmission 
of radio-frequency, very high frequency, and ultra-high 
frequency signals and voice, carrier, pulse or power sig 
nals. 
One object of the invention is to provide a cable in 

which a center conductor of a coaxial cable provides a 
common return for one or more insulated single conduc 
tors located between the center conductor and the sheath 
of the coaxial cable. 
Another object is to provide ‘a sheath or shield over all 

of the cable pairs and to use this sheath as the outer con 
ductor for a coaxial cable. 

It is a further object to provide a composite construction 
for a cable in which a normal coaxial pair and common 
return pairs make use of the same metal and geometry 
thus effecting an economical cable with no sacri?ce of 
transmission quality. 
The invention provides a shielded electrical cable par 

ticularly suitable for common ground return transmission 
of either communication or power frequency energy. The 
cable includes a pair or pairs of spaced conductor wires 
and a common center conductor is provided as one wire 
in each of the pairs. The center conductor is insulated 
with a suitable insulation such as a multi-cellular dielectric 
or solid dielectric over which are applied signal conductors 
laid either straight, spiral or twisted and with the whole 
shielded and enclosed in a metallic sheath. 
The common return pair or pairs may be employed as 

voice frequency, pulse, carrier or power transmission lines 
and the coaxial pair comprising the common center con 
ductor and the shield may be employed at the same time 
for radio-frequency, very high frequency and ultra-high 
frequency signal transmission. The shielded multi-conduc 
tor cable having a pair or pairs with a common center con 
ductor return and a coaxial cable employing the common 
center conductor as its inner conductor, may be employed 
in the same way as power or communication transmission 
lines with earth return while at the same time employed as 
a normal high frequency coaxial transmission line. 

Further objects, features and advantages of the inven 
tion will appear or be pointed out as the description pro 
ceeds. 

In the drawing, forming a part hereof, in which like 
reference characters indicate corresponding parts in all the 
views— 
FIGURE 1 is an enlarged, fragmentary, isometric view 
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2 
showing the cable of this invention with parts broken 
away to show the interior construction; 
FIGURE 2 is an enlarged, sectional view taken on the 

line 2—2 of FIGURE‘I; 
FIGURE 3 is a View similar to FIGURE 2 but showing 

‘ a modi?ed form of the invention; 
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FIGURE 4 is a fragmentary side elevation, partly in 
section and partly broken away, showing a modi?ed form 
of sheath from that disclosed in FIGURE 1; and 
FIGURE 5 is a diagrammatic view illustrating the way 

in which the cable of FIGURE 1 is used for carrying low 
frequency and high frequency signals at the same time. 
FIGURE 1 shows a cable 10 with an outer metallic 

sheath 11 which is smooth in the illustrated construction 
and which serves as the outer conductor for the coaxial 
part of the invention. The sheath 11 is preferably made of 
copper or aluminum, but it may be made of other kinds 
of metal. 

Electrical insulation 12 constitutes a coating of enamel 
or an extrusion of a somewhat ?exible synthetic or rubber 
like material of suitable dielectric properties around a 
conductor 13. Polyethylene or polyester resin may be 
used for the insulation coating 12. 
FIGURES 1 and 2 show a single insulated conductor 13 

in the cable 10, but FIGURE 3 shows a modi?ed cable 10'. 
Parts of the cable that are the same as in FIGURE 2 are 
indicated by the same reference characters. The cable 10’ 
includes a plurality of insulated conductors 13. Each of 
the conductors 13 is preferably made of copper or alumi 
num wire, e.g. No. 28 or 38 or 44. These sizes are given 
merely by way of illustration. 
The insulated conductors 13 are at least partially em 

bedded in other insulation 14 which surrounds the center 
conductor 16 that is coaxial with the sheath 11. The in 
sulation 14 preferably ?lls the space between the center 
conductor 16 and the outer sheath 11. In the illustrated 
construction, the separate conductors 13 are fully em 
bedded in the insulation 14. This insulation 14 can be 
made of an extrusion of multi-cellulose polyethylene or 
any ?exible synthetic or rubber-like material of suitable 
dielectric properties. The center conductor 16 is cylindri 
cal and is of larger cross-section than the separate con 
ductors 13. No. 12 copper or aluminum wire is suitable for 
the center conductor 16, but this size is also given merely 
by way of illustration. 1 
FIGURE 4 shows the same construction as in FIGURES 

1 and 2 but with a corrugated sheath 20 of a minimum in 
side diameter substantially equal to the outside diameter 
of the insulation 14. It is not necessary for the insulation 
14 to extend into the convolutions of the sheath 20. The 
corrugations of the sheath 20 are generally circumferen 
tial, but a single pitch helix is preferable for more con 
tinuous manufacture, though the invention can be made 
with convolutions which are entirely circumferential. 
FIGURE 5 shows a way in which the cable of this in 

vention is used to transmit low frequency and high fre 
quency signals simultaneously. The sheath 11 is connected 
into a high frequency circuit by conductors designated 
21. This circuit includes the center conductor 16 through 
a capacitor 22 and an impedance 24‘. The capacitor 22 
acts as a high pass ?lter which blocks low frequency 
signals from entering the high frequency circuit 21. 
The transformer 26 is connected between the conductor 

13 and the common return or center conductor 16. This 
transformer 26 acts as a low pass ?lter which chokes oif 
high frequency signals but the low frequency current 
passes easily through the transformer. 
The common return pairs are terminated at their charac 

teristic impedance by way of transformers 26 and the 
coaxial conductor is terminated at its characteristic im 
pedance 24. The duplexing of the low frequency informa 
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tion from the high frequency information is thus accom 
plished by the frequency ?ltering action of the transform 
ers 26 and the capacitors 22. 
The preferred embodiments of the invention have been 

limited and described, but changes and modi?cations can 
be made and some features can 'be used in ‘different com 
binations without departing from the invention as de?ned 
in the claims. 
What is claimed is: 
1. An electric communication cable for simultaneously 

transmitting high frequency signal currents and low fre 
quency signal currents comprising, in combination, a 
centrally disposed common-return conductor, an extruded 
wall of insulation surrounding the centrally disposed com 
mon-return conductor, a further conductor insulated with 
a relatively thin Wall of insulation longitudinally coex 
tensive with the centrally disposed common-return conduc 
tor ‘and disposed at the outer surface of the extruded wall 
of insulation surrounding the centrally disposed com 
anon-return conductor, and an outer conductor compris 
ing a continuous metallic sheath enclosing the said insu 
lated conductors, the centrally disposed common-return 
conductor and the outer conductor constituting a circuit 
for the transmission of high frequency signal currents, 
and the centrally disposed common-return conductor and 
the said further conductor constituting a circuit for the 
simultaneous transmission of low frequency signal cur 
rents. 

2. A coaxial cable for the simultaneous independent 
transmission of high frequency and low frequency signal 
currents and in which the high frequency circuit comprises 
an inner conductor and an outer conductor in the form. 
of a continuous metallic sheath enclosing the inner con 
ductor, and a wall of insulation surrounding the inner 
conductor spacing the outer conductor substantially con 
centrically with respect to the inner conductor, and in 
which the low frequency circuit comprises the said inner 
conductor and a further conductor longitudinally co-ex 
tensive with the inner and outer conductors, the said fur 

10 

15 

20 

35 

4. 
ther conductor having a relatively thin coating of insula 
tion thereon, the said insulated further conductor being 
disposed within the outer conductor near the periphery 
of the wall of insulation which spaces the inner and outer 
conductors from each other. 

3. The cable described in claim 2 characterized by 
‘there being a plurality of the further insulated conductors 
disposed within the outer conductor near the periphery of 
the wall of insulation which spaces the inner and outer 
conductors from each other, each of said further conduc 
tors constituting with the inner conductor an independent 
circuit for the transmission of low frequency signal cur— 
rents. 

4. The cable ‘described in claim 2 characterized by the 
further conductor being embedded in the outer surface of 
the Wall of insulation which spaces the inner and outer 
conductors from each other. 

5. The cable described in claim 2 characterized by the 
outer conductor being corrugated with the ridges of the 
corrugations extending generally circumferentially around 
the cable. 

6. The cable described in claim 2 in combination with 
capacitor means connected in the high frequency circuit 
for preventing the flow therein of low frequency currents, 
and transformer means connected in the low frequency 
circuit for preventing the ?ow therein of high frequency 
currents. 
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