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Description 

·BACKGROUND OF THE INVENTION 
\_...;· 

Field of the Invention 

The present invention relates to an electrical 
cable for a transmission line in either round or flat 
form and, in particular, to an electrical cable having 
a plurality of conductors therein wherein each con­
ductor or set of conductors is physically separated 
and electromagnetically isolated along their entire 
axial length by a corrugated septum. 

Description of the Prior Art 

Round cables are presently used for relatively 
high speed data transmission between various sys­
tem components in data processing networks. 
Such cables utilize twisted pairs of conductors to 

Vachieve the necessary electrical characteristics, 
particularly characteristic impedance and cross-talk 
control. 

One such cable arrangement is that sold by 
Hewlett-Packard as the HPIB cable. This cable 
includes concentrically spaced inner and outer con­
·ducting members disposed about a central, axially 
extending core. The inner member is typically a 
metallized film sheath while the outer member is a 
metallized film sheath surrounded by a metallic 
braid. A first layer of twisted pairs of conductors is 
disposed in the annular space defined between the 
core and the inner surface of the inner conducting 
member while a second layer of twisted pairs of 
conductors is disposed in the annular space be­
tween the outer surface of the inner member and 
the inner surface of the outer conducting member. 
The conductors in the inner layer are used as data 

l ~ransmission lines while the conductors in the outer 
'-"layer serve as control lines. One conductor in each 

twisted pair carries the appropriate data or control 
signal while the other of the conductors in that pair 
serves as the signal return for that signal. In typical 
usage the inner conducting member is electrically 
grounded and acts to isolate the data pairs from 
the control pairs. 

A round cable assembly as described above is 
bulky and generally expensive to manufacture due 
to its complexity. Twisted conductor pairs result in 
an overall diameter of the twisted pair cable that is 
significantly larger than that of $tandard cables. 
Such a twisted pair cable can range from twenty to 
fifty percent larger than a standard cable depend­
ing upon conductor size and the number of con­
ductors. These factors also result in a relatively 
stiffer cable construction which must be carefully 
fabricated in order to prevent failure due to cable 
flexing. Twisted pair cables often do not exhibit a 

uniform cross-section and can thus present prob­
lems when using automatic stripping apparatus. 
Furthermore, providing the appropriate terminations 
at each end of each cable is a relatively labor 

5 intensive endeavor since before the ends of the 
conductors can be terminated in a suitable connec­
tor the conductors comprising each twisted pair 
must be untwisted. 

Despite their problems twisted pair cables are 
10 utilised because they provide electrical characteris­

tics that are closely comparable to the electrical 
characteristics of coaxial cable. Of course, the cost 
of coaxial cable prevents its widespread use in the 
environment here discussed. 

15 In view of the foregoing it is believed advanta-
geous to provide a cable structure that utilizes 
ordinary insulated jacketed conductors, makes 
maximum use of such conductors for signal carry­
ing purposes, and yet electromagnetically isolates 

20 each signal carrying conductor along its entire axial 
length. In addition, it is believed advantageous to 
use ordinary jacketed conductors in both round and 
flat cable forms which maintains total electromag­
netic isolation of the conductors along their entire 

25 axial length, thus approximating closely the elec­
trical performance of a coaxial cable. 

EP-A-0073622 describes a flat cable assembly 
composed of individually shielded coaxial cables 
placed side-by-side and in which a conductive 

30 screen or web extends intermittently between adja­
cent cables and is bonded in with a corrugated 
jacket to form clusters of individually shielded ca­
bles. 

DE-C-624008 describes a round cable assem-
35 bly with an array of conductors disposed in the 

grooves of a corrugated screen to lie on a common 
radial spacing. 

US-A-4551576 describes a flat cable which has 
a serpentine conductive shield passing in a step-

40 like manner above and below groups of signal 
conductors. In making this cable the shield is sand­
wiched between insulating layers of preformed ca­
ble layers. 

In accordance with the invention there is pro-
45 vided a cable comprising: 

an outer insulated jacket; 
a corrugated member within the jacket the cor­

rugated member. having opposed surfaces each 
with spaced open grooves therein and at least 

50 conductive layers in the grooves which are in elec­
trical contact with one another; 

first and second conductive members within 
the jacket disposed adjacent the conductive layers 
of the corrugated member and in electrical contact 

55 therewith, the conductive members co-operating 
with the associated conductive layers to close the 
grooves and define a plurality of enclosed tubular 
envelopes; and 
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at least one electrical conductor or group of 
electrical conductors disposed in each of the en-
velopes and insulated from the conductive layers 
and the conductive1 members, the 'f.~.nductive lay-
ers and the conductive members ·being, in .use; 
maintained at a predetermined electrical potential 
to ensure each of the conductors or groups of 
conductor is substantially totally electromagnetical-
ly isolated along its axial length from the remaining 
conductors or groups of conductors. 

The cable may be flat or round. To fabricate a 
round cable the invention provides, in another as-
pect, a method of forming a cable comprising the 
steps of: 

providing an inner metallic sheath; 
spirally wrapping a first, inner array of conduc-

tors about the inner sheath such that a predeter-
mined circumferential spacing is defined betWeen 
adjacent ones of the conductors of th,e inner. array; 

loosely spirally wrapping a: ~~xibie CJmpress-
ible member having m~llic concipctive inner and. 
outer surfaces abo1:1t. ttie. inf1ei' · arra~ of conductors 
with the spiral . w~ ·Of the· flexibl member ad-
gewise overlapping so that "the inner land outer 
surfaces thereof are In contact;· 

spirally wrapping a second, outer array of con-
ductors about the flexible member such that the 
conductors of the outer array register with the 
spaces between adjacent conductors of the inner 
array; 

radially compressing the structure defined by 
the preceding steps to cause the axes of the con-
ductors hi the inner and outer arrays to lie on 
substantially the same radial distance from the axis 
of the cable and to impart a corrugated shape to 
the flexible member; and 

providing an outer metallic sheath and an in-
sulated jacket about the outer array of conductors 
to produce a structure wherein the inner sheath the 
outer sheath and the inner land outer surfaces of 
the flexible member are in electrical contact with 
each other for maintaining at a predetermined alee-
trical potential and each of the conductors is in-
sulated from the sheaths and lies enclosed in a 
substantially tubular envelope for substantially total 
electromagnetic isolation throughout its entire axial 
length. 

To fabricate a flat cable two alternative math-
ods can be adopted. Thus. in another aspect. the 
invention provides a method of forming a cable 
comprising the initial steps of: laying an array of 
conductors on one side of a flexible compressible 
member having metallic conductive surface layers 
with a predetermined lateral spacing being defined 
between the conductors in the array, relatively 
compressing the conductors in the array toward the 
member to impart to the member a corrugated 
shape with a plurality of grooves on both sides and 
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then laying another array of conductors in the 
grooves in the other side of the member. Alter­
natively, these preliminary steps may involve plac­
ing two arrays of conductors one on each side of. 
the member and compressing each array to pro­
duce the corrugated shape. The structure then 
produced by either of these treatments has first 
and second arrays of conductors in the grooves in 
both sides of the member with the arrays on a 
substantially linear locus. Thereafter the method 
comprises folding the member along a first fold line 
substantially parallel to the axes of the conductors 
to overlay the corrugated region of the member 
over the first array of conductors; folding the mem­
ber along a second, spaced, fold line substantially 
parallel to the axes of the conductors to overlay the 
corrugated region of the member over the second 
array of conductors and providing an insulated 
jacket to the structure with the surface layers of the 
member in electrical contact for maintaining at a 
predetermined electrical potential so that each of 
the conductors is insulated from the surface layers 
of the member and lies enclosed in a substantially 
tubular envelope for substantially total electromag­
netic isolation throughout its entire length. 

The corrugated member can be a metallic foil 
with the conductive layers integral with the rest of 
the member ·or made of a plastics material pro­
vided with coatings or layers providing the conduc­
tive layers. The conductive layers can be continu­
ous or non-continuous. 

In a round cable configuration, the conductive 
members are in the form of an inner and an outer 
sheath, concentrically arranged to define an an­
nular axially extending volume on the interior of the 
cable. The corrugated member or septum has a 
plurality of alternating ridges and grooves and is 
disposed in the annular volume, with each of the 
ridges contacting against the surface of the sheath 
to which it is radially proximal. As a result the 
plurality of axially extending substantially tubular 
envelopes are defined. The conductors are in the 
envelopes having their axes lying on a circular 
locus. Such a cable structure utilizes each of the 
conductors as a signal carrying conductor, while at 
the same time provides electrical characteristics 
that closely approximate the characteristics of co­
axial cable. 

In some of the embodiments of the invention 
the corrugated member is defined by the flexible 
tape that is caused to sinuously surround the con­
ductors in inner and outer arrays. Overlapping the 
edges of the flexible tape and the subsequent 
compressing of the assembled structure insures 
the electrical interconnection of the septum and the 
inner and outer sheaths. 

In the flat cable configuration the corrugated 
member is substantially planar with the axes of the 
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conductors lying on a linear locus. In one embodi­
ment the corrugated member or septum has a 
single flap integrally formed along one edge there-

\_.,· of. Both conductive members are disposed on this 
flap. When the flap is folded along a first and a 5 

second fold line each conductive member is placed 
into contact with the conductive layers on one 
surface of the septum. In an alternate embodiment 
the septum has a pair of flaps, one of which is 
integrally formed along each longitudinal edge of 10 

the septum. A conductive member is disposed on 
each flap. When folded along a fold line each flap 
overlies a surface of the septum so that the con­
ductive member on that flap is plaeed into contact · 
with the conductive layers on that surface of the 15 

septum which it overlies. 

BRIEF DESCRIPTION OF THE DRAWINGS 

. The invention will be more clearly understood 20 

\......,fyom the following detailed description thereof, tak-
en in connection with the accompanying drawings 
which form a part of this application and in which: 

Figure 1 is a side elevational view of a round 
cable in accordance with the present invention 25 

with the various elements of the cable being 
axially stepwise spaced for illustrative purposes; 
Figure 2 is a sectional view taken along section 
line 2-2 of Figure 1 illustrating a cable arrange-
ment having a single insulated jacketed conduc- 30 

tor in each electromagnetically isolated enve-
lope; 
Figure 3 is a sectional view similar to Figure 2 
illustrating a cable arrangement having a plural-
ity of insulated jacket conductors in each alee- 35 

tromagnetically isolated envelope; 
Figures 4 and 5 are sectional views similar to 
Figures 2 and 3, respectively, illustrating al­
ternate embodiments of the present invention; 

V Figures 6A through 6F diagrammatically illus- 40 

trate the method steps involved in manufacture 
of a cable in accordance with the present inven-
tion: 
Figure 7 is a perspective view of a flat cable in 
accordance with the present invention with var- 45 

ious elements of the cable being axially step-
wise spaced for illustrative purposes; 
Figures 8 and 9 are sectional views taken along 
view lines 8,9-8,9 in Figure 7 illustrating al-
ternate embodiments of the flat cable of Figure 50 

7;and 
Figures 1 OA through 1 OE are diagrammatic il­
lustrations of a method for manufacturing a flat 
cable in accordance with the present invention. 

55 
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DETAILED DESCRIPTION OF THE INVENTION 

Throughout the following detailed description 
similar reference characters refer to similar ele­
ments in all Figures of the drawings. 

Referring to Figures 1 and 2 respectively 
shown in side elevation and in section is a round 
cable generally indicated by reference character 1 O 
in accordance with the present invention. The cable 
10 includes a central axially extending elastomeric 
filler, or core, 12 (Figure 1) having a central axis 14 
of the cable extending therethrough. The core 12 
may be omitted, if desired. It should be noted that 
in Figures 2 through 5 the core 12 is omitted from 
the drawings for clarity of illustration. 

An inner conducting member, or sheath, 22 
surrounds the core 12. Spaced a predetermined 
radial distance outward from the inner sheath 22 is 
a second, radially outer, conducting member, or 
sheath, 24. The inner and outer sheaths 22 and 24 
cooperate to define an axially extending annular 
volume 26 (Figure 2) on the interior of the cable. 
Each sheath 22, 24 may be provided in any suit­
able form, such as a spiral winding of a metal foil, 
a metallized plastic film, a metallic braid or a 
metallic served shield. 

Disposed in the volume 26 defined between 
the inner and outer sheaths 22, 24 is a corrugated 
septum 30 having an array of corresponding ridges 
32 and grooves 34 formed therein. The septum 30 
is positioned in the volume 26 such that the peaks 
of the ridges 32 on the inner surface 301 of the 
septum 30 contact against the Inner sheath 22, as 
indicated at contact points 36. The contact points 
36 between the sheath 22 and the septum 30 
extend throughout the axial length of the cable 1 O. 
Similarly, the peaks of the ridges 32 on the outer 
surface 30E of the septum 30 contact against the 
inner surface of the outer sheath 24 throughout the 
axial length of the cable 10, as indicated by the 
contact points 38. The septum 30 may be formed 
from a suitable plastic material so long as at least 
the inner surface 301 and the outer surface 30E of 
the septum 30 are provided with a coating or layer 
of a conducting material. Alternately, the septum 30 
may be formed entirely from a conducting material, 
such as a metallic foil. 

The cooperative interaction of the corrugated 
septum 30 and the inner and outer sheaths 22, 24, 
respectively, defines a plurality of enclosed, sub­
stantially tubular regions, or envelopes, 44A 
through 44L extending axially along the interior of 
the cable. A conductor 48A through 48L is dis­
posed respectively in each of the tubular envelopes 
44A through 44L. Each conductor 48A through 48L 
includes a central current carrying wire 50 sur­
rounded by an insulating jacket 52 as illustrated in 
connection with the conductor 48K. Preferably the 
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wires 50 for the individual conductors 48 are each 
30 AW6 annealed tinned copper. Polyolefin or 
fluorocarbon material may be used as the insulat­
ing jacket 52 for the individual conductors. It 
should, however, be understood that any suitable 
conductors may be used in the cable of the 
present invention including bare wire conductors, 
assuming proper precautions are taken to insure 
that the individual conductors do not contact the 
septum 30 or the sheath 22, 24, as the case may 
be, forming the envelopes 44 in which the conduc­
tor is disposed. 

The conductors 48 are arranged in the en­
velopes 44 such that the axis of each of the con­
ductors 48 lies on a substantially circular locus with 
each conductor axis being a predetermined dis­
tance 56 from the axis 14 of the cable 1 O. It should 
be understood, however, that such an arrangement 
is not necessarily required. 

As may be seen from Figure 2, the conductors 
48A through 48F are received in the envelopes 44A 
through 44F that are defined by the radially outer 
surface 30E of the septum 30 and the outer sheath 
24. These conductors may be construed to com­
prise one conductor array. Similarly, a second con­
ductor array is comprised of the conductors 486 
through 48L. These conductors are received in the 
corresponding envelopes 446 through 44L defined 
by the radially inner surface 301 of the septum 30 
and the inner sheath 22. The number of conductors 
in each of the conductor arrays is equal. 

Surrounding the exterior of the outer sheath 24 
is an insulated jacket 58 preferably formed of 
thirty-five mil PVC per UL 2464. 

As shown in the alternate embodiment of the 
cable 1 O shown in Figure 3, more than one con­
ductor 48 may be disposed in each of the en­
velopes 44. Thus, for example, the envelope 44A 
contains the conductors 48A, 488. In such an ar­
rangement a balanced pair of conductors may be 
defined within each of the envelopes, with one of 
the conductors serving as a signal carrying con­
ductor while the second of the conductors serves 
as the signal return. 

It should also be understood that different en­
velopes may contain differing numbers of conduc­
tors and remain within the contemplation of this 
invention. For example, alternate envelopes may 
contain two conductors while the intermediate en­
velopes may carry only a single conductor. It is 
also possible in a cable having more than one 
conductor in a given envelope to. stack the conduc­
tors radially with respect to the axis of the cable. In 
such an instance, of course, the axis of all the 
conductors would not lie the same predetermined 
radial distance from the axis of the cable. 

In accordance with the present invention the 
inner sheath 22, the outer sheath 24, the inner 
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surface 301 and the outer surface 30E of the sep­
tum 30 are electrically interconnected. Any suitable 
arrangement to effect this interconnection may be 
used and lie within the contemplation of the 
present invention. 

In addition; as seen from Figures 4 and 5, an 
additional annular volume 66 may be defined by 
the provision of an additional sheath 68 disposed 
radially outwardly of the sheath 24, thus placing 
that sheath 24 intermediate or medially between 
the outermost sheath 68 and the innermost sheath 
22. Into the annular volume 66 so defined an addi­
tional septum 30' is positioned so as to define 
another array of tubular envelopes 44'. Additional 
arrays of individual conductors 48' are arranged in 
the envelopes 44'. These additional conductors 48

1 

may be identical to or different from the conductors 
48. In the Figures 4 and 5, the conductors 48 and 
48

1 

shown as slightly different in size to illustrate 
the possibility that a difference in conductors lies 
within the contemplation of this invention. Such 
arrangements are shown in Figures 4 and 5, which 
are, respectively, similar to the arrangement of 
conductors in each envelope as described in Fig­
ures 2 and 3. it should also be appreciated that the 
conductors in the inner array may be arranged in 
their respective envelopes in a manner that differs 
from the arrangement in the outer envelopes. The 
extension to more than two annular volumes should 
be readily apparent to those skilled in the art. 
Similarly, the interconnection of the sheaths and 
corrugated septum in each volume is also an ex­
tension of the teachings above presented. 

Referring to Figures 6A through 66 shown in 
schematic diagram form are the steps useful to 
form the round cable 10 in accordance with the 
present invention. The steps may be manually ef­
fected, or an automated apparatus, such as a plan­
etary cable winder, may be used. 

As seen in Figure 6A, as a first step the inner 
metallic sheath 22 is provided over the core 12. 
This is effected, for example, by spirally wrapping 
a metallized foil about the core 12. The inner array 
of conductors 48G through 48L is next laid onto the 
central portion defined by the core 12 and the inner 
sheath 22. The conductors are spirally wrapped 
about the inner sheath 22 such that a predeter­
mined circumferential spacing 72 is defined be­
tween adjacent ones of the conductors 48G 
through 48L of the inner conductor array. 

The septum 30 is then loosely spirally wrapped 
(Figure 68) about the inner array of conductors. In 
the preferred case the septum 30 is provided using 
a flexible metallized foil or tape having metallic 
inner and outer surfaces. The requisite contact 
between the inner surface 30! and outer surface 
30E of the septum 30 is insured by having each 
succeeding spiral wrapping of the flexible metal-
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lized tape edgewise overlap the previously laid · 
wraps. 

The second, outer, array of conductors 48A 
\....; through 48F is next laid (Figure 6C) about the 

assembly such that the conductors of the outer s 
array register with the spaces 72 between the 
circumferentially adjacent adjacent conductors of 
the inner array. 

A radially inwardly compressive force Is then 
applied to the structure of Figure 6C to deform the 10 

outer array of conductors 48A through 48F as well 
as the flexible septum 30 into the structure shown 
in Figure 60. As a result, the axes of each of the 
conductors 48A through 48F in the outer array and 
the conductors 48F through 48L in the inner array 15 

lie on substantially the same radial distance from 
the axis of the cable. The compression imparts the 
corrugated shape to the septum 30. In addition, 
compressing the outer array of conductors brings 

. the peaks of the ridges on the inner surface 30I of 20 

~e septum 30 into contact with the inner sheath 
22, as indicated by the contact points 36. 

As seen from Figure 6E, the outer metallic 
sheath 24 is provided about the outer array of 
conductors. This causes the peaks of the ridges on 26 

the outer surface 30E of the septum to contact 
against the outer sheath 24 at the contact points 38 
and thus produces a structure wherein the inner 
sheath 22, the outer sheath 24 and the inner and 
outer surfaces 301 and 30E, respectively, of the 30 

flexible septum 30 into electrical contact with each 
other. Thus, each of the conductors 48A through 
48L lies enclosed in a substantially tubular en­
velope throughout its entire axial length. 

At any appropriate step the medium whereby 35 

the sheaths 22, 24 and the septum 30 are intercon· 
nected in introduced into the cable. For example, in 
Figure 6E, the spiral drain wire 59 may be provided 

. 1Jn the outer sheath 24 so as to lie within one of the 
Venvelopes. If the sheath 24 is realized by a metallic 40 

foil (without an intermediate insulating layer) then 
the drain wire 59 may be wrapped about the ex-
terior of the sheath 24. For example, a bare drain 
wire 59 may be disposed within a selected en-
velope to effect the desired electrical interconnec- 46 

tion. Other exemplary expedients whereby the 
sheaths and the septum may be interconnected 
include a contact foil, a braid, a spiral drain wire or 
a served shield. Thereafter, as shown in Figure 6F, 
the insulated jacket 58 is provided over the cable so 
assembly. If a cable as shown in Figures 4 and 5 is 
to be fabricated, the steps shown in Figures 6A 
through 6F repeated, using a structure shown in 
Figure 6E (with the sheath 24 as the outside layer) 
as the central portion about which additional con- 55 

ductors are placed. 
In operation, a predetermined electrical poten­

tial, typically ground potential, is applied to the 

6 

interconnected sheaths 22, 24 and the surface of 
the septum 30 (and to the sheath 68 and septum 
30', if provided, Figures 4 and 5). By applying the 
potential to these conducting members each of the 
conductors 48 enclosed within the individual en­
velopes is electromagnetically isolated and shield­
ed. If a balanced pair of conductors are disposed in 
each of the envelopes (as, for example, in Figures 
4 and 5), even higher levels of performance may 
be achieved. 

It has been found that the structure of the 
cable 10 in accordance with the present invention 
provides electrical characteristics comparable to 
those produced by a coaxial cable. 

Figure 7 illustrates a perspective view of a flat 
cable 1 o' also in accordance with the present in­
vention. The cable 1 o' includes a corrugated sep­
tum 30' formed into a generally planar configura­
tion. The septum 30' has extending ridges 32' and 
grooves 34' provided on opposed surface 30'1 and 
30'E thereof. The septum 30' may be formed from 
a suitable plastic material so long as conductive 
layers 78 are provided in each of the grooves 34' 
provided on the opposed surfaces 30'E and 30'1 of 
the septum 30'. The conductive layers 78 may be 
arranged in the form of separated stripes on each 
surface, or the layers 78 may be continuous over 
each surface. Alternately the septum 30' may be 
formed entirely from a metallized plastic film or 
from a conductive material, such as a metallic foil. 
In the Figures 7 through 1 O the conductive layers 
78 are shown as being continuous over the surface 
of the septum 30'. In whatever manner provided, 
the conductive layers 78 lying in the grooves 34' 
on each surface of the septum 30' are in electrical 
contact with each other so as to be connectible to 
a common potential. The electrical interconnection 
between the layers 78 may be effected in any 
convenient fashion. For example, the layers 78 
from opposed surfaces of the septum 30' may be 
contacted with each other, as by folding, at the 
axial ends or lateral edges of the cable. Alter· 
natively bare drain wires (e.g., the wires 59' in 
Figures 8 and 9) could be provided, with each 
drain wire being connected to a layer 78 by me­
chanical contact. The drains themselves are inter­
connected or connected to a common potential. 

Disposed in each of the grooves 78 is an 
insulated jacketed conductor 48. The conductors 
48 disposed in the grooves 34' formed in one side 
30'E of the septum 30' define a first array of 
conductors, while the conductors 48 disposed in 
the opposed surface 30' I of the septum 30' define 
a second conductor array. In any event, the axes of 
the conductors 48 in both arrays thereof lie on a 
common locus that takes a linear form. 

In such a flat cable arrangement 1 o' as here­
tofore described, with the conducting layers 78 
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connected to a common (typically ground) poten­
tial, the individual conductors 48 are afforded some 
degree of electromagnetic isolation one from the 
other when the layers 78 are connected to the 
common potential. If desired sheath members 
formed of a nonconducting material, similar in form 
to the sheaths 22', 24' to be discussed, may be · 
laid over septum 30' to cover the grooves and the 
conductors 48 received therein. As will ·be devel­
oped, to provide structural integrity to the flat cable 
an adhesive layer is provided between these non­
conducting sheath members and the septum 30'. 
Such nonconducting sheaths may also be used in 
place of the sheaths 22', 24' shown in the round 
cable of Figures 1 to 6. 

However, in accordance with the more pre­
ferred embodiment of the invention a first and a 
second conductive member or sheath 22', 24' is 
respectively disposed adjacent one of the surfaces 
30' E, 30' I of the septum 30'. The sheaths 22', 24' 
are shown in the drawing as formed of a metallized 
plastic film material, although it should be under­
stood that a metal foil may also be used. The 
conductive sheaths 22', 24' are arranged to contact 
the ridges 34' on the respective surface of the 
septum 30' to which the sheath is adjacent to 
define the axially extending envelopes 44'. The 
sheaths 22', 24' are electrically interconnected to 
the layers 78 by mechanical contact therebetween. 
Any convenient alternate expedient may be used to 
connect the sheaths to the layers 78. For example, 
suitable single or multi-strand bare drain wires 59' 
{not shown in Figure 7 but seen in Figures 8 and 9) 
may be provided into an envelope on one side or 
on each side of the septum. The drains 59' may be 
inserted into any one of the grooves. The drain 
wires 59' are thus interconnected with the sheaths 
22', 24' and the layers 78. The sheaths 22', 24' 
may, in such an arrangement, be themselves inter­
connected by connecting the drains together or to 
a common potential. Conductors 48, whether used 
with the round cable or with the flat cable, may be 
single or multi-strands of wire and may be jacketed 
with a foamed polyolefin or fluorocarbon material. 

To provide structural integrity to the cable 10' 
shown in Figure 7 in order to hold the same 
together a layer of adhesive 79 is disposed on the 
inner surfaces 22' I and 24' I of the sheaths 22' and 
24', respectively. Any pressure sensitive adhesive, 
such as the acrylic adhesive transfer tape sold by 
3M Corporation, Minneapolis, Minnesota as tape 
No. 924 may be used. Alternatively any 
elastomeric, silicone, rubber, or plastic adhesive 
may be used. The adhesive 79 is disposed, as a 
minimum, along the ridges 32' on each side of the 
septum 30' at the points of mechanical contact 
between the sheaths 22', 24' and the septum ao'. 
In practice the adhesive 79 is disposed as a con-

tinuous layer on the inner surfaces of the sheaths 
22', 24'. The pressure of the adhesive layer does 
not significantly impair the requisite electrical con­
tact between the sheaths 22', 24' and the septum 

5 30'. Moreover, if the conductors 48 are Jacketed 
with a polyolefin or fluorocarbon material, these 
jackets would not readily bond to the adhesive. 
Thus such jacketed conductors may move rela­
tively to the septum and to the sheaths during 

10 bending, resulting in greater cable flexibility. The 
adhesive 79 causes the sheaths 22', 24' to adhere 
to the septum 30' and thereby imparts an integrity 
to the structure of the cable 1 o' so produced. 

In cables where foamed insulating jackets are 
15 used for the conductors, the forms can be readily 

damaged, both during the manufacturing process, 
and during subsequent use since the foams are 
relatively fragile. Adhesively bonding the corrugat­
ed septum to the outer sheaths provides a semi-

20 rigid structure which protects the fragile jackets of 
the conductors from stresses which are both com­
pressive and tensile in mode. If the adhesive were 
not present, the tensile stresses would tend to pull 
the cable apart, the conductors would become dis-

25 arrayed, and the electrical characteristics of the 
cable would be significantly changed. 

If the adhesive were not used and compressive 
stresses were imparted to the cable, the corrugated 
septum could easily slide relative to the sheath and 

30 the conductors would be easily damaged. The ad­
hesive bond prevents the septum from sliding rela­
tive to the sheath, and consequently the structure 
resists compression, thus protecting the relatively 
fragile conductors. 

35 Figures 8 and 9 illustrate alternate embodi-
ments of a flat cable 1 o' in accordance with the 
present invention. In the embodiment of Figure 8 
the septum 30' has a single flap 82 integrally 
formed therewith and extending along one longitu-

40 dinal edge of the septum ao'. The conducting 
sheaths 22', 24' are defined as separate layers of 
conductive material on the surface of the flap 82. 
The flap 82, when folded along fold lines 84A and 
848, causes the conductive sheaths 22', 24' to 

45 overlie a respective surface of the septum 30' and 
contact the ridges thereon to define the envelopes 
44'. 

In the alternate arrangement shown in Figure 9 
the septum 30' is provided with a pair of flaps 86, 

50 88 integrally formed along the opposed longitudinal 
edges of the septum 30'. The conductive sheaths 
22', 24' are provided on a respective one of the 
flaps 86, 88. In this instance when each of the flaps 

' 86, 88 is folded along an appropriate fold line 90, 
55 92, respectively, the conductor sheaths 22', 24' are 

brought into overlying position with respect to a 
surface of the septum 30' thereby to contact the 
ridges 34' thereof to define the axially extending 

7 
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tubular envelopes 44'. 
As is the case in the embodiment of the inven­

tion shown in Figure 7 the layers of adhesive 79 
0 are disposed on the inner surface of the single flap 

82 (Figure 8) and on the inner surfaces of the flaps 
86, 88 (Figure 9). 

Large drain wires 59' are disposed in the 
grooves at at each lateral edge of the septum so as 
to lie at each lateral end of the linear array of 
conductors 48 provided in the cable 10'. The 
drains 59' should have outer diameter dimension of 
the same as those of the conductors 48. The drains 
59' are provided primarily to terminate the sheaths. 
Secondly, when the foamed conductors are used 
as the conductors 48, the drains 59' at each lateral 
end of the linear array provide protection for the 
fragile foamed conductors. It should also be appre­
ciated that the drains or other protective wires 
(whether or not interconnected in an electrical cir-

. cuit) can be interspersed along the width of the 
\,._,linear array of conductors in order to provide me­

chanical protection for foamed conductors, if they 
be used in the cable. Thirdly, the drains 59' serve 
as strain relief for the cable 1 O' when a connector 
is added. 

A suitable insulating jacket 58' is formed over 
the septum 30', whether or not the septum 30' is 
overlaid with the conductive sheaths 22', 24'. 

As is the case in the circular cable discussed 
in conjunction with Figures 1 through 6, each tubu­
lar envelopes 44' in the flat cable 1 o' . may contain 
multiple conductors, or alternate ones of the en­
velopes may contain single conductors 48 while 
the other of the envelope contain multiple conduc­
tors 48. 

A flat cable 1 o' in accordance with the present 
invention may be fabricated using the steps shown 
in Figures 10A through 10E. 

· As shown in Figure 1 OA an array of conductors 
U.s laid against on surface 30'1 of the septum 30'. 

The septum is compressed against the array of 
conductors, thus imparting the corrugated shape 
thereto. A second array of conductors 48 may then 
be laid into the grooves 34' formed in the septum 
30'. Alternately, as shown in Figure 108 an array of 
conductors 48 is laid simultaneously against each 
surface of a resilient material used to form the 
septum 30'. The conductors 48 are laid with a gap 
defined therebetween such that when the conduc· 
tors 48 and the septum 30' are exposed to a 
compressive force the corrugated shaped is im­
parted to the septum 30'. In each instance the 
compressive force must be applied either from the 
center of the septum 30' outwardly or from one 
side toward the other. By whatever alternative 
used, the structure shown in Figure 1 OC is pro­
duced. 

The further steps of the manufacturing process 
are dependent upon the form which the sheaths 
22', 24' take. If each edge of the septum 30' is 
provided with a flap 86, 88, respectively (as illus-

5 trated in Figure 1 OC), the flaps 86, 88 are provided 
with the adhesive layer 79 and folded, as shown in 
Figure 100; along their appropriate fold lines 90, 
92, respectively to dispose the sheaths 22', 24' in 
their overlapping relationship to the septum 30'. If 

10 the single flap 82 is used, as shown in Figure 1 OE, 
the single flap 82 provided with the adhesive 79 on 
those portions of the inner surface of the flap 82 
and the flap 82 is folded along the fold lines 84A, 
84B as shown in Figure 1 OE to dispose the sheaths 

15 22', 24' carried on the flap 82 in their overlapping 
relationship with respect to each surface of the 
septum. The resultant structure is then covered 
with the insulating jacket 58'. The drain wires 59', if 
used, are provided on the flap (or flaps) so as to 

20 appropriately locate the drain. 
As an alternate mode of manufacture a metal­

lized plastic foil used to form the septum may be 
unwound from a supply reel and corrugated using 
a corrugator having a series of contoured rollers 

2s therein. The septum is corrugated first in the cen­
tral region thereof, with the corrugations being 
formed progressively toward the lateral edges of 
the septum as the septum moves through the cor­
rugator. Conductors and drains, as appropriate, are 

30 laid into selected grooves on each surface of the 
septum. The adhesive layer is then applied to the 
exposed portions of each surface of the septum 
and the conductors and drains. The backing of the 
transfer tape (identified earlier) is stripped there-

35 from as the tape is drawn from a supply roll and 
pressed onto the septum, conductors and drains as 
the assembly passes through a pair of nip rolls. 
Outer sheaths (whether of conducting or noncon­
ducting material) are laid onto both surfaces of the 

40 septum. The lateral edges of the assembly so 
produced are trimmed to an appropriate width. The 
cable assembly may then be jacketed with a suit­
able insulating jacket 58', preferably formed of 
polyvinylchloride (PVC). 

45 In view of the foregoing, those skilled in the art 
may readily appreciate that a cable, in round or flat 
form, in accordance with the present invention pro­
vides electrical performance substantially equal to 
that produced by a corresponding coaxial cable. 

50 However, since ordinary shielded cable has been 
used to form the cable 10, such performances has 
been achieved at a fraction of the cost. Those 
skilled in the art, having benefit of the teachings of 
the present invention as hereinabove set forth may 

55 effect numerous modifications thereto. However, 
such modifications are to be construed as lying 
within the scope of the present invention, as de­
fined by the appended claims. 

8 
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Claims 

1. A cable (10,10') comprising: 
an outer insulated jacket (58,58'); 

a corrugated member (30,30') within the 
jacket (58,58'), the corrugated member having 
opposed surfaces (301,30E) each with spaced 
open grooves (34,34') therein and at least con­
ductive layers (78) in the grooves which are in 
electrical contact with one another; 

first and second conductive members 
(22,24,22',24') within the jacket (58,58') dis­
posed adjacent the conductive layers (78) of 
the corrugated member (30,30') and in elec­
trical contact therewith, the conductive mem­
bers (22,24,22' ,24') co-operating with the asso­
ciated conductive layers (78) to close the 
grooves (34,34') and define a plurality of en­
closed tubular envelopes (44,44',44A-44L); and 

at least one electrical conductor or a group 
of electrical conductors (48,48',48A-48L) dis­
posed in each of the envelopes (44,44',44A· 
44L) and insulated from the conductive layers 
(78) and the conductive members 
(22,24,22' ,24'), the conductive layers (78) and 
the conductive members (22,24,22' ,24') being 
in use, maintained at a predetermined elec­
trical potential to ensure that each of the con­
ductors or groups of conductors (48,48' ,48A· 
48L) is substantially totally electromagnetically 
isolated along its axial length from the remain­
ing conductors or groups of conductors. 

2. A cable according to claim 1, wherein each 
conductive member (22,24) is a spiral winding 
of a metal foil, a metallized plastics film, a 
metallic braid or a metallic served shield. 

. 3. A cable according to claim 1, or 2, wherein the 
\.._;· corrugated member (30,30') is formed from a 

metallic foil and the conductive layers (78). are 
integral with the rest of the corrugated member 
(30,30'). 

4. A cable according to claim 1,2, or 3, wherein 
the corrugated member (30,30') is a plastics 
material provided with coatings or layers of a 
conductive material providing the conductive 
layers (78). 

5. A cable according to any one of claims 1 to 4, 
wherein the conductive layers (78) are continu­
ous. 

6. A cable according to any one of the preceding 
claims, wherein there is a second electrical 
conductor (48,48'48A-48L) In each of the en­
velopes (44A-4L) and all the conductors 

* C L M S '* 

(48,48',48A~L) are electromagnetically isolat­
ed during use. 

7. A cable according to any one of the preceding 
s claims, wherein the predetermined electrical 

potential is ground potential. 

8. A cable according to any one of the preceding 
claims, wherein each of the conductors 

10 (48,48',48A-48L) comprise single or multi­
stranded wire (50) surrounded by an insulated 
jacket (52), such as a foamed plastic. 

9. A cable according to any one of the preceding 
15 claims, wherein the corrugated member (30') is 

substantially planar In configuration and the 
axes of the conductors (48) lie on a common, 
substantially linear locus. 

20 10. A cable according to claim 9, wherein the 
corrugated member (30') has a first and a 
second flap (86,88) integrally formed along lon­
gitudinal edges thereof with the conductive 
members (22' ,24') disposed on the flaps 

25 (86,88), the flaps (86,88) being foldable to 
overlie a respective surface (30'1,30'E) of the 
corrugated member (30') thereby to dispose 
each conductive member (22' ,24') into contact 
with its respective conductive layer (78) to 

30 define the tubular envelopes (44'). 

11. A cable according to claim 9, wherein the 
corrugated member (30') has a flap (82) integ­
rally formed along one longitudinal edge there-

35 of with the conductive members (22' ,24') dis­
posed on the flap (82), the flap (82) being 
foldable along two fold lines (84A,84B) such 
that a portion of the flap overlies each surface 
(30'E,30'1) of the corrugated member (30') 

40 thereby to dispose each conductive member 
(22',24') into contact with its respective con­
ductive layer (78) to define the tubular en­
velopes (44'). 

45 12. A cable according to claim 10 or 11, wherein 
the conductive members (22',24') are defined 
as metal layers on the surface of the or each 
flap (82,86,88). 

50 13. A cable according to any one of claims 9 to 12 
and further comprising an adhesive layer (79) 
disposed between each conductive member 
(22',24') and the corrugated member (30'). 

55 14. A cable according to any one of claims 9 to 

9 

13, wherein the corrugated member {30') has a 
groove adjacent each lateral edge thereof and 
a drain wire (59') is disposed in each such 
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groove to provide the predetermined potential. 

15. A cable according to any one of claims 1 to 8, 
\......; wherein the corrugated member (30,) is a flexi­

ble tape helically wrapped along an axis of the 
cable such that the inner surface of the tape 
contacts and edgewise overlaps the outer sur­
face of the tape at least one point. 

16. A cable according to any one of claims 1 to 8, 
or claim 15, wherein the corrugated member 
(30), is substantially circular in configuration 
and the axes of the conductors (48,48A-48L) 
lie on a common, substantially circular locus. 

17. A cable according to any one of claim 1 to 8, 
or claim 15, wherein the corrugated member 
(30) and the conductive members (22,24) are 
substantially circular and concentric. 

G1s. A cable according to claim 16 or 17, and 
further comprising an additional conductive 
member (68) concentrically disposed with re­
spect to the other conductive members (22,24) 
to define an inner and an outer annular volume 
(26,66) therebetween with the corrugated 
member (30) in one volume; a further cor­
rugated member (30') disposed in the other 
annular volume, the further corrugated member 
(30') having opposed surfaces each with 
spaced open grooves (34) therein and conduc­
tive layers ·(78) in the grooves (34) and in 
electrical contact with one another, the addi· 
tional conductive member (68) and the second 
conductive member (24) being dispos~d adja­
cent the conductive layers (78) of the further 
corrugated member (30) and in electrical con­
tact therewith, the additional and second con­
ductive members (68,24) co-operating with the 

\.._,,• associated conductive layers (78) of the further 
corrugated member (30') to close the grooves 
(34) of the further corrugated member (30') 
and define a further plurality of enclosed tubu­
lar envelopes (44') extending axially along the 
cable; at least one further electrical conductor 
(48') disposed in each of the further tubular 
envelopes (44') with the additional and the 
second conductive members (68,24) and the 
further corrugated member (30') being, in use, 
at the predetermined electrical potential such 
that each of the further conductors (48') is 
electromagnetically isolated along its axial 
length. 

19. A cable according to any one of claims 1 to 8, 
15,16,17 or 18, wherein a contact foil, a braid, 
a spiral drain wire or a served shield serves to 
interconnect the conductive members (22,24) 

* c L M S. * 

and the corrugated member (30,30'). 

20. A method of forming a circular cable compris­
ing the steps of: 

s a) providing an inner metallic sheath (22); 
b) spirally wrapping a first, inner array of 
conductors (48G-48L) about the inner 
sheath (22) such that a predetermined cir­
cumferential spacing (72) is defined be-

10 tween adjacent ones of the conductors 
(48G-48L) of the inner array; 
c) loosely spirally wrapping a flexible com­
pressible member (30) having metallic con­
ductive inner and outer surfaces about the 

1s inner array of conductors (48G-48L) with the 
spiral wraps of the flexible member (30) 
edgewise overlapping so that the inner and 
outer surfaces thereof are in contact; 
d) spirally wrapping a second, outer array of 

20 conductors (48A·48F) about the flexible 
member (30) such that the conductors (48A· 
48F) of the outer array register with the 
spaces between adjacent conductors (48G-
48L) of the inner array; 

25 e) radially compressing the structure de­
fined by the preceding steps to cause the 
axes of the conductors (48A-48L) in the 
inner and outer arrays to lie on substantially 
the same radial distance from the axis of 

30 the cable and to impart a corrugated shape 
to the flexible member (30); and 
f) providing an outer metallic sheath (24) 
and an insulated jacket (58) about the outer 
array of conductors (48A-48F) to produce a 

35 structure wherein the inner sheath (22) the 
outer sheath (24) and the inner and outer 
surfaces of the flexible member (30) are in 
electrical contact with each other for main­
taining at a predetermined electrical poten-

40 tial and each of the conductors (48a-48L) is 
insulated from the sheaths (22,24) and lies 
enclosed in a substantially tubular envelope 
(44) for substantially total electromagnetic 
isolation throughout its entire axial length. 

45 

21. A method of forming a flat cable comprising 
the steps of 

a) laying an array of conductors (48) on one 
or both sides (30'E,30'1) of a flexible com-

50 pressible member (30') having metallic con­
ductive surface layers with a predetermined 
lateral spacing being defined between the 
conductors (46) in the array; 
b) in the case where the array is on one 

55 side of the member (30') relatively com­
pressing the conductors (48) in the array 
towards the member (30') to impart to the 
member (30') a corrugated shape with a 

10 
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plurality of grooves (34) defined on both 
side surfaces of the member and laying 
another array of conductors in the grooves 
on the side opposite to said one side 
formed by the compression of the conduc­
tors in the array on said one side or in the 
case where there are arrays of conductors 
(48) on both sides of the member (30') 
relatively compressing the conductors (48) 
in both arrays towards the member (30') to 
impart to the member (30') a corrugated 
shape (34) with a plurality of grooves de­
fined on both side surfaces of the member 
so that in both cases first and second ar­
rays of conductors (48) are disposed in the 
grooves (34) in both sides of the member 
(30') with the arrays on a substantially linear 
locus; 
c) folding the member (30') along a first fold 
line substantially parallel to the axes of the 
conductors (48) to overlay the corrugated 
region of the member (30') over the first 
array of conductors (48); 
d) folding the member (30') along a second, 
spaced, fold line substantially parallel to the 
axes of the conductors to overlay the cor­
rugated region of the member (30') the sec­
ond array of conductors (48); and 
e) providing an insulated jacket (58') to the 
structure with the surface layers of the 
member (30') in electrical contact for main­
taining at a predetermined electrical poten­
tial so that each of the conductors (48), 
which is insulated from the surface layers of 
the member (30'), lies enclosed in a sub­
stantially tubular envelope (44') for substan­
tially total electromagnetic isolation through­
out its entire length. 

22. A method according to claim 21 and further 
comprising providing adhesive layers (79) on 
the folded parts (82,86,88) of the member (30') 
prior to folding to impart structural integrity to 
the cable. 

Patentansprilche 

1. Kabel (10, 10'), welches folgendes aufweist: 
einen liuBeren lsoliermantel (58, 58'); 
ein gewelltes Tail (30, 30') in dam Mantel 

(58, 58'), wobei das gewellte Tail gegenOber­
liegende Fllichen (301, 30E) mit Jeweils darin 
befindlichen und im Abstand angeordneten, of­
fenen Ausnehmungen (34, 34') sowie wenig· 
stens leitende Schichten (78) in den Ausneh­
mungen hat, welche in elektrischem Kontakt 
miteinander sind; · 

erste und zweite leitende Teile (22, 24, 

5 

10 

15 

20 

25 

30 

35 

40 

45 

22', 24') in den Mlinteln (58, 58'), welche den 
leitenden Schichten (78) des gewellten Tails 
(30, 30') benachbart angeordnet und in elektri­
schem Kontakt hiermit sind, wobei die leiten­
den Teile (22, 24, 22', 24') mit den zugeordne­
ten leitenden Schichten (78) zusammenarbei­
ten, um die Ausnehmungen (34, 34') zu schlie­
Ben und eine Mehrzahl von eingeschlossenen, 
rohrf<Srmigen UmhOllungen (44, 44', 44A-44L) 
zu bilden; und 

wenigstens einen elektrischen Leiter oder 
eine Gruppe von elektrischen Leitem (48, 48', 
48A-48L), welche jeweils in den UmhUllungen 
(44, 44', 44A-44L) angeordnet und von den 
leitenden Schichten (78) isoliert sind, und die 
leitenden Teile (22, 24, 22', 24'), die leitenden 
Schichten (78) und die leitenden Teile (22, 24, 
22', 24') im Gebrauchszustand aut einem vor­
bestimmten elektrischen Potential derart gehal­
ten sind, daB jeder der Leiter oder jede Gruppe 
von Leitem (48, 48', 48A·48L) im wesentlichen 
vollstlindig entlang der axialen Llingserstrek­
kung von den verbleibenden Leitem oder 
Gruppen von Leitem isoliert ist. 

2. Kabel nach Anspruch 1, bei dem jades leiten­
de Tell (22, 24) eine spiralf5rmige Wicklung 
aus einer Metallfolie, einer metallisierten Kunst­
stoffolie, eines Metallgeflechts oder einer me­
tallarmierten Abschirmung ist. 

3.. Kabel nach Anspruch 1 oder 2, bei dam das 
gewellte Tell (30, 30') aus einer Metallfolie 
ausgebildet ist, und die leitenden Schichten 
(78) mit dem verbleibenden gewellten Tell {30, 
30') einteilig sind. 

4. Kabel nach Anspruch 1, 2 oder 3, bei dem das 
gewellte Tail (30, 30') ein Kunststoffmaterial ist, 
welches mit OberzUgen oder Schichten aus 
einem leitenden Material versehen ist, welche 
die leitenden Schichten {78) bilden. 

5. Kabel nach einem der AnsprUche 1 bis 4, bei 
dem die leitenden Schichten {78) durchgehend 
sind. 

6. Kabel nach einem der vorangehenden AnsprU­
che, bei dam ein zweiter elektrischer Leiter 

50 {48, 48', 48A-48L) in jeder UmhOllung (44A-
44L) vorgesehen ist und alle Leiter (48, 48', 
48A-48L) im Gebrauchszustand elektromagne­
tisch isoliert sind. 

55 7. Kabel nach einem der vorangehenden AnsprU-

11 

che, bei dam das vorbestimmte elektrische 
Potential Massepotential ist. 
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8. Kabel nach einem der vorangehenden Ansprll­

che, bei dem jeder Leiter (48, 48', 48A-48L) 
eine einzige oder eine mehradrige Leitung (50) 
aufweist, welche von einem lsoliermantel (52), 
wie einem Schaumkunststoff, umgeben ist. 

9. Kabel nach einem der vorangehenden AnsprO­
che, bei dem das gewellte Teil (30') im we­
sentlichen planar ausgebildet ist und ~ie Ach­
sen der Leiter (48) auf einer gemeinsamen, im 
wesentlichen linearen Stelle liegen. 

10. Kabel nach Anspruch 9, bei dem das gewellte 
Teil (30') eine erste und eine zweite Umschlag­
klappe (86, 88) hat, an deren Uingsri:inder 
einteilig die leitenden Teile (22', 24') an den 
Umschlagklappen (86, 88) vorgesehen sind, 
und bei der die Umschlagklappen (86, 88) der­
art faltbar sind, daB sie auf einer zugeordneten 

l , Fl§che (30'1, 30'E) des gewellten Tails (30') zu 
'-..I liegen kommen, wodurch jades leitende Teil 

(22', 24') in Kontakt mit der zugeordneten lei­
tenden Schicht (78) angeordnet wird, um die 
rohrf6rmigen Umhllllungen (44') zu bilden. 

11. Kabel nach Anspruch 9, bei dem das gewellte 
Teil (30') eine Umschlagklappe (82) hat, an 
deren Uingsrand einteilig die leitenden Teile 
(22', 24') ausgebildet sind, die an der Um­
schlagklappe (82) angebracht sind, und bei 
dem die Klappe (82) entlang zwei Faltlinien 
(84A, 848) derart gefaltet warden kann, daB ein 
Teil der Umschlagklappe Ober der jeweiligen 
Fl§che (30'E, 30'1) des gewellten Tails (30') zu 
liegen kommt wodurch jades leitende Tell (22', 
24') in Kontakt mit der zugeordneten leitenden 
Schicht (78) angeordnet wird, um die rohrf6r· 
migen Umhllllungen (44') zu bilden. 

~2. Kabel nach Anspruch 10 oder 11, bei dem die 
leitenden Teile (22', 24') als Metallschichten 
auf der Oberfl§che der oder jeder Umschlag· 
klappe (82, 86, 88) ausgebildet sind. 

13. Kabel nach einem der Ansprllche 9 bis 12, 
welches fernez eine Haftschicht bzw. Klebstoff­
schicht (29) aufweist, welche zwischen jedem 
leitenden Teil (22', 24') und dem gewellten Teil 
(30') angeordnet ist. 

14. Kabel nach einem der AnsprOche 9 bis 13, bei 
dem das gewellte Teil (30') eine Ausnehmung 
angrenzend an den jeweiligen Querrand hier­
von hat, und eine Ableitleitung (59') in jeder 
derartigen Ausnehmung angeordnet ist, um 
das vorbestimmte Potential bereitzustellen. 

* C L M S * 

15. Kabel nach einem der AnsprOche 1 bis 8, bei 
dem das gewellte Teil (30) ein flexibles Band 
ist, welches spiralf6rmig entlang einer Achse 
des Kabels derart gewickelt ist, daB die innere 

5 Fl§che des Bandes die l!uBere Flliche des 
Bandes wenigstens an einer Stelle berllhrt und 
an den FUindem eine Oberlappung vorhanden 
ist. 

10 16. Kabel nach einem der AnsprOche 1 bis 8 oder 
Anspruch 15, bei dem das gewellte Teil (30) 
im wesentlichen kreisf6rmig ausgebildet ist 
und die Achsen der Leiter (48, 48A·48L) an 
einem gemeinsamen, im wesentlichen kreisf6r-

15 migen Ort liegen. 

17. Kabel nach einem der Ansprllche 1 bis 8 oder 
Anspruch 15, bei dem das gewellte Teil (30) 
und die leitenden Teile (22, 24) im wesentli-

20 chen kreisf6rmig und konzentrisch sind. 

18. Kabel nach Anspruch 16 und 17, welches fer­
ner ein zus§tzliches, leitendes Tail (68) auf­
weist, das konzentrisch bezOglich der anderen 

25 leitenden Teile (22, 24) angeordnet ist, um 
dazwischen einen inneren und einen §uBeren, 
ringf6rmigen Raum (26, 66) zu bilden, wobei 
das gewellte Teil (30) in einem Raum sich 
befindet; ein weiteres gewelltes Teil (30') in 

30 dem anderen ringf6rmigen Raum angeordnet 
ist, das weitere gewellte Tail (30') gegenOber­
liegende Fl§chen hat, die jeweils im Abstand 
angeordnete, offene Ausnehmungen (34) darin 
haben und leitende Schichten (78) in den Aus-

35 nehmungen (34) und in elektrischem Kontakt 
miteinander vorgesehen sind, das zus§tzliche 
leitende Tail (68) und das zweite leitende Tail 
(24) angrenzend an die leitenden Schichten 
(78) des weiteren gewellten Tails (30) und in 

40 elektrischem Kontakt hiermit vorgesehen sind, 
das zus§tzliche und das zweite leitende Tail 
(68, 24) mit den zugeordneten, leitenden 
Schichten (78) des weiteren gewellten Tails 
(30) zusammenarbeiten, um die Ausnehmun-

45 gen (34) des weiteren, gewellten Tails (30) zu 
schlieBen und eine weitere Mehrzahl von ein­
geschlossenen, rohrf6rmigen UmhOllungen 
(44') zu bilden, welche in axialer Richtung ent· 
lang des Kabels verlaufen: wenigstens ein wei-

50 terer elektrischer Leiter (48') in der jeweiligen 
weiteren rohrf6rmigen UmhOllung (44') zusam­
men mit dem zusiitzlichen und dem zweiten 
leitenden Teil (68, 24) angeordnet ist, und das 
weitere, gewellte Teil (30') im Gebrauchszu-

55 stand sich auf einem vorbestimmten elektri­
schen Potential derart befindet, daB jeder der 
weiteren Leiter (48') entlang der axialen Ulng­
serstreckung elektromagnetisch isoliert ist. 

12 
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19. Kabel nach einem der AnsprOche 1 bis 8, 15, 
16, 17 oder 18, bei dem eine Kontaktfolie, ein 
Geflecht, eine spiralf8rmige Ableitleitung oder 
eine armierte Abschirmung dazu dient, daB die 
leitenden Teile (22, 24) und das gewellte Tell 
(30, 30') verbunden warden. 

20. Verfahren zum Herstellen eines kreisf8rmigen 
Kabels, welches die folgenden Schritte auf­
weist: 

a) Bereitstellen einer inneren, metallischen 
HOiie (22); 
b) spiralfBrmiges Wickeln einer ersten, inne­
ren Gruppe von Leitem (48G-48L) um die 
innere HOiie (22) derart, daB ein vorbe­
stimmter Umfangszwischenraum (72) zwi­
schen benachbarten Leitem (48G-48L) der 
inneren Reihe gebildet wird; 
c) loses spiralf8rmiges Wickeln eines flexi­
blen, komprimierbaren Tails (30), welches 
metallische, leitende, innere und liiuSere 
Flachen hat, um die innere Reihe von Lei­
tem (48G-48L), wobei die spiralf8rmigen 
Wicklungen des flexiblen Tails (30) an den 
Randem derart Oberlappen, daB die inneren. 
und liiuBeren Flliichen hiervon in Kontakt 
sind; 
d) spiralf8rmiges Wickeln einer zweiten, liiu­
Beren Reihe von Leitern (48A-48F) um das 
flexible Tail (30) derart, daS die Leiter (48A-
48F) der auBeren Reihe zu den Zwischen­
riiumen zwischen benachbarten Leitem 
(48G-48L) der inneren Reihe ausgerichtet 
sind; 
e) radiates Komprimieren der nach den vor­
anstehenden Schritten gebildeten Anord­
nung, um zu bewirken, daB die Achsen der 
Leiter (48A-48L) in den inneren und auBeren 
Reihen in einem im wesentlichen gleichen 
Radialabstand von der Achse des Kabels 
liegen und dem flexiblen Tail (30) eine ge­
wellte Gestalt verleihen; und 
f) Vorsehen einer luBeren metallischen HOi­
ie (24) und eines lsoliermantels (28) um die 
auBere Reihe von Leitem (48A-48F), um 
eine Anordnung zu bilden, bei der die inne­
re HOiie (22), die iiuBere HOiie (24) und die 
inneren und liiuBeren Flachen des flexiblen 
Tails (30) in elektrischem Kontakt miteinan­
der sind, um ein vorbestimmtes elektrisches 
Potential aufrechtzuerhalten, und wobei je­
der Leiter (48A-48L) von den HOiien (22, 24) 
isoliert ist und in einer im wesentlichen rohr­
f8rmigen UmhOllung (44) eingeschlossen 
angeordnet ist, um eine im wesentlichen 
vollstandige elektromagnetische lsolierung 
Ober die gesamte axiale Langserstreckung 
hinweg zu haben. 
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21. Verfahren zum Herstellen eines Flachkabels, 
welches die folgenden Schritte aufweist: 

a) Legen einer Reihe von Leitem (48) auf 
die eine oder beide Seiten (30'E, 30'1) eines 
flexiblen, komprimierbaren Tails (30'), wel­
ches metallische, leitende Oberflachen­
schichten hat, wobei ein vorbestimmter 
Querabstand zwischen den Leitem (46) in 
der Reihe vorhanden ist; 
b) wenn die Reihe auf einer Seite des Tails 
(30') angeordnet ist, die Leiter (48) in der 
Reihe in Richtung auf das Tail (30') relativ 
zusammengedrOckt warden, um dem Tail 
(30') eine wellige Gestalt mit einer Mehrzahl 
von Ausnehmungen (34) zu verleihen, wel­
che auf beiden Seitenflachen des Tails aus­
gebildet sind und Einlegen einer weiteren 
Reihe von Leitem in die Ausnehmungen auf 
der Seite, die jener Seite gegentlberliegt, 
die durch das Zusammendrtlcken der Leiter 
in der Reihe auf einer Seite ausgebildet ist, 
oder wenn die Reihen von Leitem (48) auf 
beiden Seiten des Tails (30') vorgesehen 
sind, die Leiter (48) in beiden Reihen in 
Richtung auf das Teil (30') zusammenge­
drtlckt warden, um dem Tail (30') eine ge­
wellte Gestalt (34) in einer Mehrzahl von 
Ausnehmungen zu verleihen, die auf beiden 
Seitenflachen des Tails derart ausgebildet 
sind, daB in beiden Fallen erste und zweite 
Reihen von Leitem (48) in den Ausnehmun­
gen (34) auf beiden Seiten des Tails (30') 
angeordnet sind, wobei die Reihen eine im 
wesentlichen lineare Ortslage einnehmen; 
c) Falten des Teils (30') entlang einer ersten 
Faltlinie, welche im wesentlichen parallel zu 
den Achsen der Leiter (48) ist, um den 
gewellten Bereich des Tails (30') Ober der 
ersten Reihe von Leitem (48') Obereinander­
liegender Anordnungen vorzusehen; 
d) Falten des Tails (30') entlang einer zwei­
ten, im Abstand angeordneten Faltlinie, wel­
che im wesentlichen parallel zu den Achsen 
der Leiter ist, um den gewellten Bereich des 
Tells (30') auf der zweiten Reihe von Leitem 
(48') anzuordnen; und 
e) Vorsehen eines lsoliermantels (58') an 
der Anordnung, wobei die Oberfliichen­
schichten des Tails (30') in elektrischem 
Kontakt sind, um ein vorbestimmtes elektri­
sches Potential derart aufrechtzuhalten, daB 
jeder Leiter (48), welcher von den OberfUi­
chenschichten des Tails (30') isoliert ist, in 
einer im wesentlichen rohrf<Srmigen UmhOl­
lung (44') eingeschlossen liegt, um eine im 
wesentlichen vollstandige elektromagneti­
sche lsolierung Ober die gesamte Lange 
hinweg zu haben. 
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22. Verfahren nach Anspruch 21, bei dam femer 
Klebstoffschichten (79) auf den gefalteten Tei­
len (82, 86, 88) des Tails (30') vor dam Falten 

..__,, vorgesahen warden, um dam Kabel ein kon­
struktiv zusammenhil.ngendes Gebilde zu ver­
leihen. 

Revendlcatlons 

1. Un cible (10, 10') comprenant: 
- une gaine isolee e>dtjrieure (58, 58'); 

un organe ondule (30, 30') situe a l'inte­
rieur de la gaine (58, 58'), l'organe ondu­
le presentant des surfaces opposees 
(301, 30E), chacune d'entre elles compor­
tant des gorges ouvertes (34, 34') espa­
cees en son sein et au moins des cou­
ches conductrices (78) dans las gorges, 
qui sa situent en contact electrique entre 
ell es; 
des premier et second organes conduc­
teurs (22, 24, 22', 24') situes dans la 
gaine (58, 58'), disposes de tacon adja­
cente aux couches conductrices (78) de 
l'organe ondule (30, 30') et en contact 
electrique avec ce demier, las organes 
conducteurs (22, 24, 22', 24') cooperant 
avec les couches conductrices (78) asso­
ciees pour farmer las gorges (34, 34') et 
definir une pluralite d'enveloppes tubulai­
res enfermees (44, 44', 44A a 44L); et 
au moins un conducteur electrique ou un 
groupe de conducteurs electriques (48, 
48' I 48A a 48L) disposes dans chacune 
des enveloppes (44, 44' I 44A a 44L) et 
isoles des couches conductrices (78) et 
des organes conducteurs (22, 24, 22', 
24'), las couches conductrices (78) et las 

. organes conducteurs (22, 24, 22', 24') 
\._.i etant maintenus, en utilisation, a un po­

tential electrique predetermine pour as­
surer le fait qua chacun des conducteurs 
ou des groupes de conducteurs (48, 48', 
48A a 48L) soit sensiblement totalement 
isole de facon electromagnetique, sur sa 
longueur axiale, des conducteurs ou 
groupes de conducteurs restants. 

2. Un cible salon la revendication 1, dans lequel 
chaque organe conducteur (22, 24) est un en­
roulement Mlico1c:tal d'une feuille metallique, 
d'un film en materiau syntMtique metallise, 
d'une tresse metallique OU d'un ecran a rew· 
tement metallique. 

3. Un cible selon la revendication 1 ou 2, dans 
lequel l'organe ondule (30, 30') est constitue 
d'une feuille metallique et les couches conduc-

; *CL MS* 

trices (78) sont realisees d'un seul tenant avec 
le restant de l'organe ondule (30, 30'). 

4. Un cible salon la revendication 1, 2 ou 3, dans 
5 lequel l'organe ondule (30, 30') est constitue 

d'un materiau plastique pourvu de rewtements 
ou de couches de materiau conducteur consti­
tuant les couches conductrices (78). 

10 5. Un cible salon l'une quelconque des revendi-
cations 1 a 4, dans lequel les couches conduc­
trices (78) sont continues. 

6. Un cible salon l'une quelconque des revendi-
15 cations precedentes, dans lequel ii existe un 

second conducteur electrique (48, 48'. 48A a 
48L) dans chacune des enveloppes (44A a 
44L) et tous las conducteurs (48, 48', 48A a 
48L) sont isoles de facon electromagnetique 

20 durant !'utilisation. 

7. Un cible salon l'une quelconque des revendi­
cations precedentes, dans lequel le potential 
electrique predetermine est le potential de la 

25 massa. 

8. Un cible salon l'une quelconque des revendi­
cations precedentes, dans lequel chacun des 
conducteurs (48, 48', 48A a 48L) comprend un 

30 fil a toron unique ou multiple (50), entoure par 
une gaine isolee (52), tel qu'un materiau plasti­
que alveolaire. 

9. Un cible salon l'une quelconque des revendi-
35 cations precedentes, dans lequel l'organe on­

dule (30') presente une configuration sensible­
ment planaire et les axes des conducteurs (48) 
se situent sur un emplacement commun, sen­
siblement lineaire. 

40 
10. Un cible salon la revendication 9, dans lequel 

l'organe ondule (30') presente un premier et un 
second volets (86, 88) realises d'un seul te­
nant, le long de ses bords longitudinaux, avec 

46 las organes conducteurs (22', 24') disposes 
sur las volets (86, 88), les volets (86, 88) etant 
pliables pour recouvrir une surface (30'1, 30'E) 
respective de l'organe ondule (30'), de maniere 
a disposer chaque organe conducteur (22', 

50 24') en contact avec sa couche conductrice 
(78) respective pour definir les enveloppes tu­
bulaires (44'). 

11. Un cible salon la revendication 9, dans lequel 
55 l'organe ondule (30') presente un volet (82) 

realise d'un seul tenant, le long de run de ses 
borcls longitudinaux, avec les organes conduc­
teurs (22', 24') disposes sur le volet (82), le 

14 
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volet (82) etant pliable le long de deux lignes 
de pliage (84A, 848), de maniere qu'une partie 
du volet recouvre chaque surface (30'E, 30'1) 
de l'organe ondule (30'), en vue de disposer 
chaque organe conducteur (22', 24') en contact 
avec sa couche conductrice (78) respective 
pour definir les enveloppes tubulaires (44'). 

12. Cable selon la revendication 10 ou 11, dans 
lequel les organes conducteurs (22', 24') sont 
definis comma des couches metalliques sur la 
surface du ou de chaque volet (82, 86, 88). 

13. Un cible salon l'une quelconque des revendi· 
cations 9 a 12, comprenant en outre une cou· 
che adhesive (79) disposee entre chaque orga· 
ne conducteur (22', 24') et l'organe ondule 
(30'). 

14. Un cable selon l'une quelconque des revendi· 
cations 9 a 13, dans lequel l'organe ondule 
(30') presente une gorge adjacente a chacun 
de ses bords lateraux et un fit de drain (59') 
est disposes dans chacune de ces gorges, 
pour fournir le potential predetermine. 

15. Un cable salon l'une quelconque des revendi· 
cations 1 a 8, dans lequel l'organe ondule (30) 
est une bande flexible enroulee helicoidale· 
ment le long d'un axe du cable, de maniere 
qua la surface interieure de la bande entre en 
contact avec et recouvre lateralement la surfa· 
ce exterieure de la bande, en au moins un 
point. 

16. Un cable salon l'une quelconque des revendi­
cations 1 a 8, dans lequel l'organe ondule (30) 
presente une configuration sensiblement cir­
culaire et les axes des conducteurs (48, 48A a 
48L) se situent sur un emplacement commun, 
sensiblement circulaire. 

17. Un cable salon l'une quelconque des revendi· 
cations 1 a 8 ou la revendication 15, dans 
lequel l'organe ondule (30) et les organes 
conducteurs (22, 24) sont sensiblement cir· 
culaire et concentriques. 

18. Un cable selon la revendication 16 ou 17, 
comprenant en outre un organe conducteur 
(68) supplementaire, dispose de maniere 
concentrique par rapport aux organes conduc· 
teurs (22, 24), pour definir un volume annulaire 
interieur et exterieur (26, 66) entre eux, l'orga· 
ne ondule (30) etant situe dans un volume; un 
organe ondule (30') supplementaire disposes 
dans l'autre volume annulaire, l'organe ondule 
(30') supplementaire presentant des surfaces 
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opposees, chacune d'entre elles comportant 
des gorges ouvertes (34) espacees en son 
sein et des couches conductrices (78) dans les 
gorges (34), qui se situent en contact electri­
que entre elles, l'organe conducteur (68) sup· 
plementaire et le second organe conducteur 
(24) etant disposes de tacon adjacente aux 
couches conductrice (78) de l'organe ondule 
(30) supplementaire et en contact electrique 
avec ce dernier, l'organe conducteur supple­
mentaire et le second organe conducteur (68, 
24) cooperant avec les couches conductrices 
(78) associees de l'organe ondure (30') supple· 
mentaire pour farmer les gorges (34) et definir 
une pluralite supplementaire d'enveloppes tu· 
bulaires enfermees (44'), s'etendant axialement 
le long du cable; au moins un conducteur 
electrique (48') supplementaire dispose dans 
chacune des enveloppes tubulaires (44') sup­
plementaires, l'organe conducteur supplemen· 
taire et le second organe conducteur (68, 24) 
et l'organe ondule (30') supplementaire etant 
maintenus, en utilisation, au potential electri· 
qua predetermine, de maniere qua chacun des 
conducteurs supplementaires (48') soit isole de 
fagon electromagnetique sur sa longueur axia· 
le. 

19. Un cable salon rune quelconque des revendi· 
Cations 1 a 8, 15, 16, 17 OU 18, dans lequel 
une feuille, une tresse, un fit de drain helicoi· 
dal ou un ecran a rev~tement de contact, sert 
a relier las organes conducteurs (22, 24) et 
l'organe ondule (30, 30') entre aux. 

20. Un precede de formation d'un cable circulaire 
comprenant las etapes de: 

a) agencement d'une gaine metallique inte· 
rieure (22); 
b) enroulement hBlicoidal d'une premiere 
matrice interieure de conducteurs (48G a 
48L) autour de la gaine interieure (22), de 
maniere qu'un espacement circonterentiel 
(72) predetermine soit defini entre des 
conducteurs adjacents parmi les conduc­
teurs (48G a 48L) de la matrice interieure; 
c) enroulement helicoltlal lache d'un organe 
compressible flexible (30) presentant des 
surfaces interieure et exterieure conductri· 
ces metalliques autour de la premiere matri­
ce de conducteurs (48G a 48L), les enroule­
ments helicoidaux de l'organe flexible (30) 
se superposant lateralement, de maniere 
qua ses surfaces interieure et exterieure 
soient en contact; 
d) enroulement helicoltlal d'une deuxieme 
matrice exterieure de conducteurs (48A a 
48F) autour de l'organe flexible (30), de 
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maniere que les conducteurs (48A a 48F) 
de la matrice exterieure colhcide avec les 
espaces presents entre des conducteurs 
(48G a 48L) adjacents de la matrice inte-
rieure; 5 

e) compression radiate de la structure defi-
nie par les etapes precedentes, pour provo-
quer la disposition des axes des conduc­
teurs (48A a 48L) contenus dans les matri-
ces interieure et exterieure sur sensible- 10 

ment la m~me distance radiale par rapport 
a l'axe du cable et conterer une forme 
ondulee a l'organe flexible (30); et 
f) agencement d'une gaine metallique exte-
rieure (24) et d'une gaine isolee {58) autour 15 

de la matrice exterieure des conducteurs 
(48A a 48F), pour produire une structure 
dans laquelle la gaine interieure (22) et la 
gaine exterieure (24) et les surfaces inte-
rieure et exterieure de l'organe flexible {30) 20 

sont en contact electrique entre elles, pour 
maintenir un potential electrique predetermi-
ne et chacun des conducteurs (48A a 48L) 
est isote des gaines (22, 24) et se trouve 
enferme dans une enveloppe (44) sensible- 25 

ment tubulaire, pour realiser une isolation 
electromagnetique sensiblement totale sur 
toute la longueur axiale. 

* C L M S * 

et second matrices de conducteurs (48) 
soient disposees dans les gorges (34) me­
nagees dans les deux c6tes de l'organe 
(30'), les matrices se situant sur un empla­
cement sensiblement lineaire; 
c) pliage de l'organe (30') suivant une pre­
miere ligne de pliage sensiblement parallele 
aux axes des conducteurs {48), pour recou­
vrir la zone ondulee de l'organe (30') sur la 
premiere matrice de conducteurs (48); 
d) pliage de l'organe (30') suivant une 
deuxieme ligne de pliage espacee, sensi­
blement parallele aux axes des conduc­
teurs, pour recouvrir la zone ondulee de 
l'organe {30') sur la deuxieme matrice de 
conducteurs {48); et 
e) agencement d'une gaine isolee (58') sur 
la structure, les couches de surface de l'or­
gane (30') etant en contact electrique pour 
maintenir un potential electrique predetermi­
ne, de maniere que chacun des conduc­
teurs (48), qui est isote des couches de 
surface de l'organe (30'), se trouve enferme 
dans une enveloppe sensiblement tubulaire 
(44'), pour produire une isolation electroma­
gnetique sensiblement totale sur toute sa 
longueur. 

22. Un procede salon la revendication 21, compre-
21. Un procede de formation d'un cable plat, com-

pr~nant les etapes de: 
a) disposition d'une matrice de conducteurs 
(48) sur un ou deux c6tes (30'E, 30'1) d'un 
organe compressible flexible (30') presen­
tant des couches de surface conductrices 
metalliques, un espacement lateral prede­
termine etant defini entre les . conducteurs 
(46) situes dans la matrice; 

30 nant en outre l'agencement de couches adhe­
sives (79) sur les parties pliees (82, 86, 88) de 
l'organe (30') avant le pliage, pour conterer 
une integrite structurelle au cible. 

b) dans le cas oO la matrice se situe sur un 
\..._.,• c6te de l'organe (30'). compression relative 

des conducteurs (48) contenus dans la ma­
trice vers l'organe (30'}, pour conterer une 
forme ondulee a l'organe (30'), une pluralite 
de gorges (34) etant definie sur les deux 
surfaces laterales de l'organe et disposition 
d'une autre matrice de conducteurs dans 
les gorges, sur le c6te oppose audit oote 
forme par la compression des conducteurs 
contenus dans la matrice, sur ledit oote ou 
dans le cas oO ii existe des matrices de 
conducteurs (48) sur les deux c6tes de 
l'organe (30'); compression relative des 
conducteurs (48) contenus dans las deux 
matrices vars l'organe (30'), pour conterer 
une forme ondulee a l'organe (30'), une 
pluralite de gorges etant definie sur les 
deux surfaces laterales de l'organe, de ma­
niere qua dans les deux cas, les premiere 
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