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57 ABSTRACT 
A shielded electric cable is described in which drain 
wires are incorporated into a shielding tape consisting 
of a metallic foil bonded to a non-conductive base 
strip. In one form, the drain wires are held in contact 
with the foil surface by fixing them between the foil 
and the base strip. The shielding tape is helically or 
longitudinally wound around the insulated conductors 
to provide a continuous conductive shielding surface. 
At the terminal point, the exposure of one or more 
drain wires provides a convenient connection from the 
foil to a grounding terminal. 

6 Claims, 6 Drawing Figures 
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SHIELDED CABLE 

BACKGROUND OF THE INVENTION 

This invention relates in general to electric cables 
and more specifically to shielded cables utilizing a con- 5 
tinuous metallic surface as a shield. In electronics ap 
plications it is frequently desirable to shield a conduc 
tor in order to eliminate external electromagnetic inter 
ference, and in high voltage applications, to provide a 
ground for leakage currents. It is known in the art that 10 
shields consisting of a continuous metallic foil are more 
effective for these purposes than braided wire shields, 
but the use of a foil shield raises the problem of provid 
ing means to ground the foil layer. The present art pro 
vides a drain wire as an additional component within 
the cable located adjacent to the conductive surface of 
the shield. This arrangement, however, has a serious 
disadvantage in that the mechanical stresses of han 
dling and installation, especially any flexing of the ca 
ble, will cause the drain wire to dig into the insulation. 
This in turn can result in voltage failures, the physical 
displacement of other components within the cable, 
and, at times, the total loss of electrical contact be 
tween the foil layer and the drain wire. These problems 
can also arise from the mechanical stresses of manufac 
turing operations such as the application of external in 
sulation or thermally vulcanized jackets. 

SUMMARY OF THE INVENTION 

This invention overcomes these problems by incor 
porating a drain wire, or plurality of drain wires, into 
a laminated shielding tape which is wound around the 
conductor to be shielded. The shielding tape includes 
a metallic foil bonded to a non-conductive base strip 35 
and one or more drain wires fixed between the foil and 
the base strip. In another embodiment, the drain wires 
are bonded to the opposite side of the foil layer by addi 
tional non-conductive strips. At the termination point, 
the imbedded drain wire is separated from the foil and 40 
connected to a grounding terminal. 
A principal object of this invention is to provide a 

shielded cable with the drain wires incorporated into 
the shielding so that flexing and other stresses do not 
damage the insulation or otherwise impair the effec- 45 
tiveness of the cable. . . 

A further object of this invention is to provide a foil 
laminate shielding tape which may be helically or longi 
tudinally wound around the conductors. 

Still a further object of the invention is to provide a 50 
foil laminate shielding tape which maintains intimate 
contact with a drain wire. - 
These and other objects of this invention may be fully 

understood from the following detailed description, 
which should be read in connection with the accompa 
nying drawings. 

BRIEF: DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a cut-away view of one embodiment of a 

shielded cable constructed in accordance with this in 
vention. p' - 

FIG. 2 is a side elevation in partial cross section of 
the shielded cable shown in FIG. i. 
FIG. 3 is a view of one embodiment of a shielding 

tape constructed in accordance with this invention. 
FIG. 4 is a view of another embodiment of a shielding 

tape constructed in accordance with this invention. 
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2 
FIG. 5 is a view of still another embodiment of a 

shielding tape constructed in accordance with this in 
vention. 
FIG. 6 is a view in cross section of another embodi 

ment of a shielding cable constructed in accordance 
with this invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the embodiment shown in FIGS. 1 and 2, a pair of 
elongated wire conductors 11 are protected by inner 
sheaths of insulation 12. An insulation filler 13 sur 
rounds the conductors and serves to insulate and to 
geometrically stabilize the conductors 11. The outer 
surface of the filler layer 13 is preferably uniform and 
approximately, but not necessarily, circular. A foil lam 
inate shielding tape 14 is helically wound around the 
filler 13 so that the conductors 11 are surrounded by 
a continuous conductive shield. An overlap in the 
windings is recommended to guarantee shield integrity. 
integral with the shielding tape 14 are two elongated, 
mutually parallel drain wires 15. The drain wires 15 are 
bonded between a non-conductive base strip 16 and a 
metallic foil 17 which acts as the conductive surface of 
the shield. The drain wires 15 are in continuous electri 
cal contact with the foil 17 and provide a convenient 
connection from the foil shielding surface to a ground 
ing terminal. The foil tape shield 14 is further enclosed 
by an outer layer 20 which electrically insulates and 
protects against physical or atmospheric damage. A 
suitable outer layer may consist of an extruded cover 
ing or a glass braid with a finish such as silicone or poly 
imide lacquer. 
In the embodiment shown in FIG. 3, the drain wires 

15 are incorporated into the shielding tape 14 by bond 
ing them to the surface of the metallic foil 17 opposite 
to the non-conductive base strip 16. Bonding is accom 
plished by means of holding strips 19, which cover the 
drain wires 15 and are bonded to the foil 16 on both 
sides of the drain wires 15 by a strippable adhesive 
layer 21. The bonding strips 19 may consist of the same 
material as the base strip 16. When this embodiment is 
employed, the drain wires 15 are exposed for ground 
ing by removing a portion of the holding strips 19. 
FIG. 4 shows across section of the shielding tape 14 

employed in FIGS. 1 and 2. The non-conductive strip 
16 may be polyester, vinyl, asbestos or any other insula 
tion of similar conductive and physical characteristics. 
The use of such a strip gives the shielding tape much 
higher tensile strength and greater flexing qualities than 
a shield consisting solely of a metallic foil. Good results 
are achieved with a 0.001 inch polyester film. The 
width of the strip will vary with the diameter of the ma 
terial being shielded and the type of winding employed, 
but strips are typically three-fourths inch to 1 inch in 
width. The metallic foil layer 17 may consist of an alu 
minum foil of approximately 0.001 inch thickness or 
similar foils of other metals. The foil layer 17 is bonded 
to the base strip 16 by an adhesive layer 18. The adhe 
sive may be any conventional bonding agent such as a 
polyester resin. The drain wires 15 may consist of any 
suitable conductor such as tinned or bare copper. They 
may be flat, round, or any other shape which has good 
flexing and bonding characteristics. In the preferred 
embodiment of the invention, the drain wires are flat, 
since this configuration best resists displacement and 
insulation damage. A shield tape constructed in accor 
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dance with the invention may employ one or any num 
ber of drain wires 15. FIG. 4 illustrates another em 
bodiment of the invention in which a number of cop 
per strands will have a diameter of 0.006 to 0.012 
inches and be spaced approximately one-sixteenth inch 
apart. 
The drain wires 15 are fixed between the foil 17 and 

the base 16 in a mutually parallel configuration. To fa 
cilitate the overlap winding, the drain wires 15 are lo 
cated so that they divide the shielding tape approxi 
mately into thirds. If a single drain wire is used, it is 
preferably located one third of the width of the tape 
from the edge. However, the preferred embodiment 
employs two drain wires since a single drain wire pro 
duces a crown in the shielding tape which makes it dif 
ficult to roll the tape into a reel for storage. 
FIG. 6. shows a view in cross section of a shielded 

cable in which the tape shield 14 is wound longitudi 
nally rather than helically. With this type of winding, 
the width of the shielding tape 14 must be sufficient to 
completely encircle the conductors. The edges of the 
tape should overlap slightly to insure a continuous 
shield. 
Although a cable having a pair of central conductors 

has been disclosed, the tape shield 14 of this invention 
may also be used to shield single conductors, coaxial. 
cables, groups of conductors in a multi-conductor ca 
ble, or the overall cable and all of its component con 
ductors. - 

There has been disclosed a shielded, flexible electric 
cable with a drain wire integral to the shielding which 
eliminated damage to the cable elements by the drain 
wire. There has further been disclosed a continuous 
metallic foil shield in a tape form which has excellent 
shielding characteristics and which may be conve 
niently applied to a conductor. This invention also pro 
vides a readily accessible drain wire, or drain wires, for 
making an efficient connection to a grounding termi 
nal. Various modifications of the invention will become 
apparent to those skilled in the art from the foregoing 
description and the accompanying drawings. Such 
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4. 
modifications are intended to fall within the scope of 
the appended claims. 
What is claimed is: 
1. A shielded electric cable comprising: 
a. A central elongated conductor; - 
b. Insulation surrounding said conductor; . 
c. A shield consisting of a laminated tape helically 
wound around said insulation to form a continuous 
conductive surface, said tape comprising a flexible 
non-conductive base strip, a metallic foil adhe 
sively bonded to said base strip, and at least one 
longitudinal drain wire in continuous electrical 
contact with said foil interposed between said foil 
and said base strip; and - 

d. An insulating outer layer surrounding said shield. 

2. The shielded cable of claim 1 in which a plurality 
of said drain wires are held in electrical contact with 
said metallic foil by at least one non-conductive hold 
ing strip which encloses said drain wires and is adhe 
sively bound to said foil along both sides of each of said 
drain wires. 

3. The shielded cable of claim 1 in which said shield 
is longitudinally wound around said insulator. 

4. The shielded cable of claim 1 in which said base 
strip consists of a polyester film, said metallic foil con 
sists of aluminum foil, and said drain wire consists of a 
tinned copper wire. 

5. A shielding tape for use in an electric cable com 
prising a flexible, non-conductive base strip, a metallic 
foil adhesively bonded to said base strip, and at least 
one longitudinal drain wire disposed in continuous 
electrical contact with said foil between said foil and 
said base strip. - 

6. The shielding tape of claim 5 in which said drain 
wires are held in continuous electrical contact with said 
metallic foil by a plurality of non-conductive holding 
strips which enclose said drain wires and are adhesively 
bound to said foil along both sides of each of said drain 
wires. 
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