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[57] ABSTRACT 
An electric cable is described including a longitudi 
nally folded foil shield having a plurality of drain wires 
wrapped helically around it along the outer surface of 
the foil shield and in electrical contact therewith. 

3 Claims, 4 Drawing Figures 
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SHIELDED COAXIAL CABLE 

This application is a continuation of earlier copend 
ing application entitled “Shielded Coaxial Cable”, Ser. 
No. 765,286 ?led Oct. 7, 1968, now abandoned. 
This invention relates to electrical cables and, more 

particularly, to coaxial cables. ‘ 
Often, when it is desired to transmit high frequency 

signals, especially television signals, with a low loss, co 
axial cables are employed. A coaxial cable is con 
structed with an inner conductor and an outer coaxial 
conductor insulated from the inner conductor which ‘ 
prevents ?elds, established by extraneous electrical sig 
nals, from affecting the signal carried by the inner con 
ductor. In order to provide ?exibility, prior coaxial ca 
bles have utilized a braided outer conductor or shield 
of copper or similar conductive material. However, the 
braided shields, because of the spaces between the 
wires, have the disadvantage of obtaining less than 100 
percent coverage of the cable core. The effectiveness 
of a braided shield may be increased by more ?ne 
braiding or by a double layer of braid. Unfortunately, 
such an expedient frequently results in the cable being 
excessively stiff, large or heavy, and the shield may be 
difficult to cut and terminate in a suitable electrical 
connection. Moreover, the greater amount of material 
required in such a construction increases the cost of the 
cable. 
An alternative construction for a coaxial cable is to 

utilize a shield of thin ?exible metallic foil spirally 
wrapped around the inner conductor or conductor. 
Such a shield provides total shielding effectiveness, 
stopping signals which would frequently leak through a 
braided shield. Flexible foil, however, may be subject 
to rupture upon ?exure of the cable. This can result in 
a discontinuity in the ground connection. Also, the spi 
rally wrapped foil acts as a winding, increasing the in 
ductance of the cable. These problems can be reduced 
by the utilization of a drain wire extending along the 
length of the cable in electrical contact with the foil. A 
cable construction utilizing a drain wire in contact with 
a foil shield is disclosed in the US. Pat. No. 3,032,604, 
assigned to the assignee of the present invention 
The particular construction as above described and 

as shown in the cited patent may be successfully uti 
lized in many instances. Where the cable is subject to 
extreme ?exure, however, the drain wire may be 
stressed sufficiently as to break, resulting in a disconti 
nuity. Alternately, the discontinuity may result during 
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the manufacturing process when the reel supplying the _ 
drain wire empties. Also, it is sometimes dif?cult to ter 
minate the shield with a single drain wire. The single 
drain also results in an out-of-round con?guration 
which may be undesirable in many applications. 

It is an object of the present invention to provide an 
improved coaxial cable. 
Another object of the invention is to provide a coax 

ial cable of high shielding effectiveness and having the 
ability to withstand extreme ?exure. 
A further object of the invention is to provide a coax 

ial cable having a foil shield and drain wires in which 
damage to the drain wires under sever conditions of 
?exure is avoided. 
Other objects of the invention will become apparent 

to those skilled in the art from the following descrip 
tion, taken in connection with the accompanying draw 
ings wherein: ' 
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2 
FIG. 1 is a perspective view, with parts broken away, 

of a portion of a coaxial cable constructed in accor 
dance ‘with the invention; 
FIG. 2 is a perspective view, with parts broken away, 

of another embodiment of the invention; 
FIG. 3 is a perspective view, with parts broken away, 

of still another embodiment of the invention; 
FIG. 4 is an enlarged, fragmentary, diagrammatic, 

cross-sectional view of a strip comprised of a polymeric 
tape sandwiched between thin metal foils. 
Very generally, the electric cable of the invention 

comprises a ?exible conductor surrounded by a ?exible 
insulating layer. An elongated metallic strip is wrapped 
around the layer and has its longitudinal opposite mar 
ginal portions overlapped to form an elongated seam 
along the length of the cable. A plurality of ?exible 
drain conductors are wrapped generally helically 
around and along the outer surface of the foil strip in 
electrical contact therewith. The construction is com 
pleted by an outer surrounding jacket of insulating ma 
terial. 
Referring now more particularly to FIG. 1, the elec 

tric cable illustrated therein includes an inner conduc 
tor 11 of copper or other suitable conductive material. 
The inner conductor is illustrated as a solid conductor, 
however, the inner conductor may be a stranded con 
ductor. 
The inner conductor 11 is surrounded by a layer 12 

of a suitable ?exible insulating material. Preferably, the 
material of the layer 12 is a low loss cellular polyethyl 
ene. For a central conductor size of 18 AWG annealed 
copper, a suitable layer size may be a 0.070 inch wall 
thickness having a 0.180 inch outer diameter. 
The layer 12 is surrounded by an outer conductor or 

shield 13 in the form of an elongated metallic foil strip 
which is wrapped around the layer and has its longitudi 
nal opposite marginal portions overlapped to form an 
elongated seam 14 extending along the length of the ca 
ble. The overlapped construction of the foil ensures 
complete shielding, preventing harmful outside signals 
from affecting the signal carried by the inner conductor 
11. The longitudinal wrap of the foil strip provides the 
cable with radio frequency properties which are much 
superior to that provided by a spiral wrap. The foil strip 
itself may be comprised of a layer of a suitable ?exible 
insulating tape such as polyethylene terephthalate 
sandwiched between two thin foils of aluminum. Such a 
construction provides good shielding with particularly 
effective rupture resistance. The foil strip may also be 
formed by laminating the thin foil of aluminum to only 
one side of the insulating tape. In such an embodiment, 
the tape would be wrapped about the insulating layer 
with the metallic side outermost and the outer marginal 
edge of the tape would be folded under to form a 
shorted turn. ' 

In order to provide electrical continuity throughout 
the entire length of the foil shield 13, a plurality of 
spaced drain wires 16 are provided. In the embodiment 
illustrated in FIG. 1, four drain wires are used, each 
having a substantially ?at cross section, such that the 
wires constitute ribbon type wires. A suitable material 
for the wires 16 is tinned copper. Such strip drain wires 
provide a high D.C. conductivity which pennits low 
voltage DC. current to be transmitted by the cable as 
well as radio‘frequency signalsl Also, the four drain 
wires permit easy termination of the shield and pro 
vides a smaller diameter, more ?exible cable than one 
with a single drain wire. Moreover, the four drain wires 
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ensure that continuity of the shield. 
In order to prevent excessive strain and possible dam; 

age to the drain wires 16 upon extreme ?exure of the 
cable, the drain wires are wrapped generally helically 
around and along the outer surface of the foil strip in 
electrical contact therewith. Thus, when the ‘cable is 
?exed, the drain wires on the side under compression 
can readily move toward each other axially along the 
cable. Similarly, the drain wires along the side of the 
cable under tension can readily move away from each 
other along the axial direction of the cable. This avoids 
placing excessive tensile stress on the drain wires which 
could'cause damage thereto. Accordingly, the cable 
may be flexed easily without stress or damage to the 
drain wires. The periodicity of the helical wrapping 
should be sufficiently great as to avoid placing exces 
sive tensile stress on the drain wires. On the other hand, 
the periodicity should not be so great as to result in a 
wasteful utilization of material due to an excessive 
number of turns in the drain wires. The possiblity of the 
drain wires having an effect on the inductance of the 
cable is minimized because of the interposition of the 
foil strip 13 and the shielding effect thereof. 
The cable is completed by the provision of an outer 

tubular jacket 17 of the insulating material. The jacket 
17 surrounds the assembly of the foil strip 13 and the 
helically wrapped drain wires 16 to protect and insulate 
same. The jacket may be comprised of vinyl or other 
suitable insulating material which also provides protec 
tion for the elements which it surrounds. In a cable hav 
ing the conductor and sheath sized previously indicated 
by way of example, a satisfactory size for the jacket 
may be a 0.030 inch wall with a 0.242 inch outer diam 
eter. 
Referring now to FIG. 2, a further embodiment of the 

invention is illustrated. The construction of FIG. 2 is 
identical with that of FIG. 1 except for the con?gura 
tion of the drain wires. Accordingly, the various ele 
ments of the cable of FIG. 2 have been given reference 
numbers identical to the similar parts in FIG. 1, pre 
ceded by a 1. In the embodiment of FIG. 2, the cross 
section of the drain wires 1 16 is round, rather than ?at 
as was the case in the previous embodiment. Under 
many conditions, round drain wires provide satisfac 
tory electrical contact, and may be of advantage in that 
they are easier to solder and include less material than 
the ribbon-type wires 16 in FIG. 1. 
Referring now to FIG. 3, a still further embodiment 

of the invention is illustrated. The construction of the 
embodiment of FIG. 3 is identical with that of FIG. 1 
except for the addition of a plurality of ?exible insu 
lated conductors 218. Accordingly, the various ele 
ments of the cable of FIG. 3 have been given reference 
numbers identical to the similar parts in FIG. 1, pre 
ceded by a two. In the' embodiment of FIG. .3, a plural 
ity of ?exible insulated conductors are wrapped gener 
ally helically around and along the outer surface of the 
foil strip 213 in the spaces between the drain conduc 
tors 216. 
As many insulated conductors 218 as required may 

be utilized, and these conductors may be used to power 
various‘ electrical devices or control circuits. Thus, the 
cable may be utilized to not only transmit wide band 
RF signals in the main conductor 211, but with no di 
ameter increase, may function to control other electri 
cal circuits. For example, color TV sets used in‘hotels 
are costly devices and are subject to theft. By utilizing 
a cable in accordance with FIG. 3, wide band signals 
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4 
may be supplied to the TV set while at the same time 
the insulated ?exible conductors 218 may function to 
gether with a signalling annunciator system to signal an 
immediate alarm when theft of the color TV set is at 
tempted by severing of the cable. Another example of 
a use of a cable of the type illustrated in FIG. 3 is in 
hospitals where a very small TV set is the center of the 
patients entertainment, instruction, monitoring of body 
conditions, and communication with the nurse’s sta 
tion. Accordingly, all functions can be controlled by a 
single cable design. . 

It may therefore be seen that the invention provides 
an improved electrical cable having a solid foil shield 
for I00 percent shielding effectiveness. At the same 
time, the arrangement of drain wires applied helically 
around the foil shield provides full electrical contact 
with the shield for complete electrical continuity, while 
permitting the cable to be ?exured easily without stress 
or damage to the drain wires. 1 
Various modi?cations of the invention in addition to 

those shown and described herein will become appar 
ent to those skilled in the art from the foregoing de 
scription and accompanying drawings. Such modifica-v 
tions are intended to fall within the scope of the ap 
pended claims. 
.What is claimed is: 
1. A bendable, ?exible coaxial cable for carrying RF 

signals such as high frequency TV signals comprising 
an elongated central ?exible conductor for carrying the 
RF signals, a ?exible insulating layer of low loss cellular 
material surrounding said conductor, an elongated, 
longitudinally extending foil strip encircling and engag 
ing said insulating layer and having its opposite longitu 
dinally extending marginal portions overlapped to fonn 
an elongated longitudinally extending seam along the 
length of the cable, said foil strip having an inductance 
compatible with the carrying of high frequency RF sig 
nals by said central conductor, said foil strip having a 
?exible polymeric tape layer and a layer of metal on at 
least one side of said polymeric layer whereby said con 
ductor-may be shielded by said metal layer, said poly 
meric layer engaging said layer of insulating layer of 
cellular material, a plurality of ?exible drain conduc 
tors wrapped generally helically around and along and 
in electrical contact with said metal layer of said foil 
strip, said drain wires being spaced from said central 
conductor by said insulating layer and said foil strip, 
said drain conductors being helically wrapped with a 
predetermined periodicity and spaced from each other 
uniformly, said portions of the drain wires on the side 
of the cable under compression during ?exure of the 
cable being free to move toward each other axially 
along the spaces between drain wires and along the ca 
ble, during ?exure of the cable said drain wire portions 
under tension being free to move away from each other 
axially along the cable, said drain wires providing ten 
sile strength for said cable while allowing said cable to 
bend, and an outer tubular jacket of flexible insulating 
material surrounding said helically wrapped drain wires 
and holding the same against said metal layer of said 
foil strip, said cable having a substantially right circular 
cross section. 

2. A ?exible coaxial cable in accordance with claim 1 
in which at least one insulated, ?exible control conduc 
tor is spiralled in the helical space between adjacent 
drain conductors and along the outer surface of said 
foil strip thereby providing both a spiral control con 
ductor and a longitudinal central conductor for carry 
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ing the RF signals without increasing the diameter of strip ‘and facing said insulating layer of cellular mate 
the cable. rial, said inner metal layer being disposed in metal-to 

3. A ?exible coaxial cable in accordance with claim 1 metal contact with said outer metal layer at said longi 
in which said internal foil strip has another layer of 5 tudinally extending seam. 
metal on a second side of said polymeric layer of said * * * * * 
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