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A shielded electric cable (10) having a core including an insulated conductor (11). A first shielding member (13) formed of
an elongated ribbon of insulating material (13a) a pair of elongated metal foil strips (13b) and (13c) arranged in a parallel rela-
tionship with the ribbon (13a) and bonded to the opposite side of the ribbon is applied longitudinally to the core and wrapped
circumferentially there around forming two concentric substantially closed shielded layers. A layer of plastic material (14), prefer-
ably foamed, surrounds the first shielding member and a second shielding member (15) surrounds the plastic layer, the second
shielding member being formed of non-braided metallic material. The layer of plastic material is bonded to the shielding mem-
bers. The shielded electric cable is provided with an outer jacket (16) of non-conducting material and having an appropriate O.D.
for receiving a standard connector.
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SHIELDED ELECTRIC CABLE

This is a continuation-in-part of application
Serial No. 964,647 filed October 21, 1992.

Background of the Invention

The present invention relates to shielded electric
cables for the transmission of small signals through the
cables and particularly an improved shielding for the cables
and method of making the cables.

It is common practice to provide a shielded cable
for transmitting small signals. A shielded cable usually
includes a core of one or more insulated conductors enclosed
within at least one conducting layer. The shielding resists
signal leakage from the core and eliminates or reduces the
interfering effects of extraneous electrical fields. One
type of shielded electric cable commonly used consists of a
center conductor having a foam dielectric extending
therearound to form a core. A first shield is provided by a
multiple layer tape wrapped therearound. The tape comprises
an elongated ribbon of insulting material with elongated
metallic strips bonded to each side to sandwich the
insulating material therebetween. One commercial form of
such tape comprises a layer of aluminum foil, a layer of
polypropylene and another layer of aluminum foil with or
without an adhesive backing. It is also common to provide a
second metallic shield formed from copper or aluminum braid
which is then provided with an outer cover or jacket of non-
metallic material. Shielded electric cables of the
foregoing type are provided with standard electric
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connectors having a standard diameter selected to
accommodate the braided shielded cables. Braided shields
because of the spaces between the wire braids have the
disadvantage of providing less than 100% coverage of the
core. Additionally the braided shields are difficult to cut
and attach to the standard electric electrical connectors
thus increasing installation time and costs.

It would be desirable to provide shielded electric
cables with multiple shields and use standard connectors but

eliminate the conventional braided shield.

Summary of the Invention
In accordance with the present invention there is

provided a shielded electric cable having a core including
an insulated conductor. A first shielding member formed
from an elongated ribbon of insulating material and a pair
of elongated metal foil strips arranged in a parallel
relationship with the ribbon and bonded to opposite sides of
the ribbon is applied longitudinally to the core and wrapped
circumferentially around the core in a generally parallel
relationship forming two concentric substantially closed
shielding layers. A layer of plastic material surrounds the
first shielding member and a second shielding member
surrounds the plastic layer, the plastic layer being bonded
to both shielding members, and the second shielding member
being formed of non-braided metallic material. The shielded
electric cable is provided with an outer jacket of non-
conductive material.

In one aspect of the invention the second
shielding member is formed of at least one layer of an
elongated metallic foil strip applied longitudinally to the
core and wrapped circumferentially around the layer of
plastic with one of the longitudinal edges of the metallic
strip engaging the opposite longitudinal edge to form a '
longitudinal joint with metal-to-metal contact.

In accordance with another aspect of the invention

the second shielding member is formed by a tape having an
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elongated ribbon of insulating material and a pair of
elongated metal foil strips arranged in parallel relation
with the ribbon and bonded to the opposite sides of the
ribbon, the tape being applied longitudinally to the core
and wrapped circumferentially around the layer of plastic
with one of the longitudinal edges of the tape bent back on
itself and the opposite longitudinal edge bent inwardly on
itself to form opposing longitudinal grooves with the
opposing edges being received respectively in the opposing
grooves to form a longitudinal joint with metal-to-metal
contact. In accordance with a further aspect of the
invention, the second shielding member comprises a seamless
metal sheath.

In accordance with another aspect of the invention
there is provided a method of making a shielded electric
cable having a core comprising an insulated conductor. The
method includes the steps of applying a first shielding
member to the core, the first shielding member comprising an
elongated ribbon of insulating material and a pair of
elongated metal foil strips arranged in a parallel
relationship with the ribbon and bonded to the opposite
sides of the ribbon, the first shielding member being
applied longitudinally to the core and wrapped
circumferentially around the core in a generally parallel
relationship forming two concentric substantially closed
shielding layers. The method further includes the steps of
applying a layer of plastic material surrounding the first
shielding member, applying a second shielding member
surrounding the layer of plastic,'the second shielding
member being formed of non-braided metallic material, and
applying an outer jacket of non-conductive material to the
second shielding member to complete the shielded electric

cable.

Brief Description of the Drawings
Fig. 1 is a perspective view of one embodiment of

a shielded electric cable in accordance with the present
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invention having a portion thereof partially removed for
illustration of the construction.

Fig. 1A is a perspective view on enlarged scale of
the shielded electric cable of Fig. 1 assembled with a
standard connector.

Fig. 2 is a longitudinal sectional view of another
embodiment of a shielded electric cable in accordance with
the present invention.

Fig. 3 is a longitudinal sectional view of the
shielded electric cable shown in Fig. 1 taken along the
lines 3-3 in Fig. 1.

Fig. 4 is a transverse cross-sectional view of the
embodiment of the shielded electric cable shown in Fig. 2
taken along the lines 4-4 in Fig. 2.

Fig. 5 is a transverse cross-sectional view of the
shielded electric cable shown in Figs. 1 and 3 and taken
along the lines 5-5 in Fig. 3.

Fig. 6 is a transverse cross-sectional view of

another embodiment of the invention.

Description of the Preferred Embodiment
Referring to Figs. 1, 1A, 3 and 5 there is

illustrated a shielded electric cable 10 constructed in
accordance with the present invention. The cable 10
includes a center conductor 11 having a foam dielectric
insulating jacket 12. The conductor 11 with the insulating
jacket 12 are commonly referred to as the core of the cable.
A first shielding member 13 surrounds the core and comprises
an elongated ribbon of insulating material 13a and a pair of
elongated metallic foil strips 13b and 13c¢ arranged in a
parallel relationship with the ribbon 13a and bonded to the
opposite sides of the ribbon. This shielding member 13 is
in the form of a tape with an adhesive backing and is
available commercially as APA tape from Facile Technologies,
Patterson, N.J. Another suitable tape is AMA (aluminum-
Mylar-aluminum) tape. The tape or shielding member 13 is
applied longitudinally to the core and wrapped
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circumferentially around the core in a generally parallel
relationship forming two concentric substantially closed
shielding layers, each of the layers being formed by the
respective one of the foil strips 13b, 13c with the
longitudinal edge of the foil strip 13b forming the inner
shielding layer overlapping with the opposite longitudinal
edge of the foil strip 13c forming the outer shielding layer
to provide direct contact with each other separated only by
the adhesive backing. Alternatively, the tape 13 may be
wrapped so that the longitudinal edges of the foil strips
13b and 13c meet to form butt joints. The construction of
the shielded electric cable 10 as thus far described is of
standard construction.

Normally a braided metallic shield would surround
the shielding member 13. waever, in the present invention
the metallic braided shield has been eliminated and the
shielding member 13 is provided with a layer of plastic
material 14 of predetermined thickness. The plastic layer
14, preferably foamed, may be applied to the outer surface
of the shield 13 either by extrusion or as a tape. The
plastic layer 14 may be conductive, semi-conductive or non-
conductive of either solid or foamed material. 1In one form
of the invention the layer 14 was formed of foamed polyvinyl
chloride. The plastic layer 14 may be extruded from other
materials such as polyethylene and thermoplastic rubber
(TPR) . A second shielding member 15 surrounds the plastic
layer 14. As shown in Figs. 1, 3 and 5 the second shielding
member 15 comprises an elongated metallic foil strip. The
second shielding member 15 is applied longitudinally to the
core and wrapped circumferentially around the layer 14 with
one of the longitudinal edges of the metallic foil strip
engaging the opposite longitudinal edge to form a
longitudinal joint with metal-to-metal contact. The
engagement may be edge-to-edge or overlapping. To improve
the metal-to-metal contact on the edges of strip 25 a
shorting fold can be used on the underneath edge of strip

15, Figs. 1 and 5. The plastic layer 14 preferably is
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bonded to both the shielding members 13 and 15 to prevent
the migration of moisture between the surfaces. This may be
done by coating the mating surfaces with adhesive or by
including an adhesive additive in the plastic material
forming the layer 14. 1In one example, when an adhesive
additive was included in the plastic material forming the
layer 14, it was approximately 0.3% by weight and the
remainder was thermoplastic rubber.. The adhesive was
ethylene acrylic acid copolymer manufactured by Dow Chemical
under the trademark "PRIMACOR". The adhesive was heat
activated upon the extrusion of an outer jacket to the
second shielding member 15. The bond between the outer
surface of the shielding member 13 and the inner surface of
the plastic layer 14 and the bond between the outer surface
of the plastic layer 14 and the inner surface of the
shielding member 15 should be relatively light so that when
the connector is assembled with the end of the cable 10, the
layer 14 will be pushed back beneath the shielding member 15
so that the connector will make metal-to-metal contact with
the inner shielding member 13 and the outer shielding member
15.

This is best seen in Fig. 1A where the shielded
electric cable 10 of Fig. 1 is assembled with a standard
connector 9. The connector 9 includes a connector post 9a,
a crimp ring 9b and a connector nut 9c¢. Connectors of this
type are wellknown in the trade as a standard "F" fitting
and are available commercially from Gilbert Engineering Co.,
Glendale, Arizona. As may be seen in Fig. 1A the plastic
layer 14 has been pushed back beneath the shielding member
15 so that the connector post 9a makes metal-to-metal
contact with the inner shielding member 13 and the outer
shielding member 15. The cable 10 is provided with an outer
jacket 16 of non-conductive material. The jacket 16 may be
extruded or a helically wound tape preferably bonded to the
shielding member 15. The jacket 16 may be made of
polyethylene, polyvinyl chloride or other suitable non-

conductive material.
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Referring to Figs. 2 and 4 there is illustrated
another embodiment of the shielded electric cable 10’
constructed in accordance with the present invention. The
cable 10’ is similar to cable 10 except for the difference
in the second shielding member as hereinafter described. As
will be seen in Figs. 2 and 4 the cable 10’ includes a
center conductor 11 having a foam dielectric insulating
jacket 12. A first shielding member 13 surrounds the core
and comprises an elongated ribbon of insulating material 13a
and a pair of elongated metal foil strips 13b and 13c
arranged in parallel relationship with the ribbon 13a and
bonded to the opposite sides of the ribbon. The tape or
shielding member 13 is applied longitudinally to the core
and wrapped circumferentially around the core in a generally
parallel relationship forming two concentric substantially
closed shielding layers, each of the layers being formed by
the respective one of the foil strips 13b, 13c with the
longitudinal edge of the foil strip 13b forming an inner
shielding layer overlapping with the opposite longitudinal
edge of the foil strip 13c forming the outer shielding layer
to provide direct contact with each other. As pointed out
above the construction of the shielded electric cable 10’ as
thus far described is of standard construction.

Normally a braided metallic shield would surround
the shielding member 13. However, in the present invention
the metallic braided shield has been eliminated and the
shielding member 13 is provided with a layer of plastic
material 14 of predetermined thickness. The plastic layer
14, preferably foamed, may be applied to the outer surface
of the shield 13 either by extrusion or as a tape. The tape
may be pulled in longitudinally of the cable or wrapped
therearound. As pointed out above the layer 14 may be
conductive, semi-conductive or non-conductive and in one
form of the invention the layer 14 was a foamed polyvinyl
chloride. In the embodiment illustrated in Figs. 2 and 4 a
second shielding member 17 surrounds the foam layer 14. . The

second shielding member 17 is similar to the first shielding
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member 13 and comprises an elongated ribbon of insulating
material 17a and a pair of elongated metallic foil strips
17b and 17c¢ arranged in a parallel relationship with the
ribbon 17a and bonded to opposite sides of the ribbon. The
tape or shielding member 17a is applied longitudinally to
the foam layer 14 and wrapped circumferentially around the
layer of foam with one of the longitudinal edges of the tape
bent back on itself and the opposite longitudinal edge bent
inward on itself to form opposing longitudinal grooves with
the opposing edges being received respectively in the
opposing grooves to form a longitudinal joint with metal-to-
metal contact. The plastic layer 14 preferably is bonded to
both the first shielding member 13 and the second shielding
member 17 as described above in connection with the
embodiment of Figs. 1, 1A, 3 and 5. An outer jacket 16 of
insulating material is applied to the shielded electric
cable 10’ and preferably bonded to the second shielding
member 17. While the circumference of the cable 10’ in Fig.
4 is illustrated of irregular shape, it will be understood
that in actual practice the circumference will be
substantially circular. The reason for the irregular shape
illustrated in Fig. 4 is the fact that it is necessary
making the drawing to provide a certain width to the layers
making up the second shielding member 17 and thus the joint
for these members appears in the drawing as a thickened
portion on the cable. 1In actual practice the thickness of
the layers making up the second shielding layer 17 are
relatively thin and thus even with the tin can fold joint
illustrated in Fig. 4, or a Z-fold or any other shorting
fold, the cable would nevertheless be substantially circular
in circumference. Also the circumference and diameter would
have a dimension such as to receive a standard electrical
connector as shown in Fig. 1A.

In one embodiment of the invention constructed in
accordance with Figs. 2 and 4 the conductor 11 was copper
and the insulation 12 was a foam dielectric. The first

shielding member 13 comprised an elongated ribbon of
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polypropylene and a pair of elongated aluminum foil strips
arranged in a parallel relationship with the polypropylene
ribbon and bonded to the opposite sides thereof. This is
known in the trade as an APA tape. The layer 14 was a foam
polyvinyl chloride. The second shielding member 17 was
similar to the tape forming the first shielding member 13.
The outer jacket 16 was an extruded polyvinyl chloride
jacket. In making an RG 6/u type cable, such as used in
cable TV, the foam dielectric 12 had a 0.D. of 0.180", the
first shielding member 13 had an 0.D. of 0.187", the
thickness of the foam layer 14 was 0.005-0.010", the foam
layer 14 had an 0.D. of 0.202", the second shielding member
17 had an 0.D. of 0.210" and the outer jacket 16 had a 0.D.
of 0.280".

The shielding members 13 and 17 may have metallic
foils of materials other than aluminum. For example they
may be copper or other metallic materials suitable for this
application. Similarly, the center insulating ribbon of
these shielding members may be of material other than
polypropylene. The layer 14 may also be made of other
materials than polyvinyl chloride and polyethylene which may
also be foamed.

Referring to Fig. 6 there is illustrated another
embodiment of the invention. In this embodiment the
shielded electric cable 10" is similar to the shielded
electric cable 10 illustrated in Figs. 1, 1A, 3 and 5 except
the second shielding member comprises a seamless metal
sheath 18. The corresponding parts have been identified in
Fig. 6 with the same reference numerals. The sheath 18
may be formed from an aluminum seamless tubing, either drawn
or butt-welded, which has been drawn down to fit the outside
diameter of the plastic layer 14. After the seamless metal
sheath 18 has been applied to the cable the sheath is
covered by an outer non-conductive jacket 16 of polyvinyl
chloride or other suitable electrical insulating material

ready to receive the connector 9. It is to be understood
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that, if desired, the outer jacket 16 may be omitted in the
various embodiments depending upon the application.
While there has been described a preferred
embodiment of the invention, it will be understood that
5 further modifications may be made without departing from the

spirit and scope of the invention as set forth in the

appended claims.
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What is claimed is:

1. A shielded electric cable comprising a core
comprising an insulated conductor, a first shielding member
comprising an elongated ribbon of insulating material and a
pair of elongated metallic foil strips arranged in a
parallel relationship with the ribbon and bonded to opposite
sides of the ribbon, the first shielding member being
applied longitudinally to the core and wrapped
circumferentially around the core in a generally parallel
relationship forming two concentric, substantially closed
shielding layers, a layer of plastic material surrounding
said first shielding member, and a second shielding member
surrounding said layer of plastic material, said second
shielding member being formed of non-braided metallic

material.

2. A shielded electric cable according to claim
1, wherein each of said shielding layers is formed by a
respective one of the foil strips with the longitudinal edge
of one of the foil strips forming the inner shielding layer
overlapping the opposite longitudinal edge of the foil strip
forming the outer 'shielding layer to provide direct contact
with each other.

3. A shielded electric cable according to claim
1, wherein each of said shielding layers is formed by a
fespective one of the foil strips with the longitudinal
edges of the foil strip forming the inner shielding layer
meeting to form a butt joint and the longitudinal edges of
the foil strip forming the outer shielding layer meeting to

form a butt joint.

4. A shielded electric cable according to claim 1
including an outer jacket of non-conductive material.
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5. A shielded electric cable according to claim 1
wherein said layer of plastic material is bonded to said
first and second shielding members.

6. A shielded electric cable according to claim 1
wherein said layer of plastic material is bonded to said
first and second shielding members and said second shielding
member is bonded to said outer jacket.

7. A shielded electric cable according to claim 1
wherein said second shielding member comprises at least one
layer of an elongated metallic foil strip applied
longitudinally to the core and wrapper circumferentially
around the layer of plastic material with one of the
longitudinal edges of the metallic strip engaging the
opposite longitudinal edge to form a longitudinal joint.

8. A shielded electric cable according to claim 1
wherein said second shielding member comprises a tape
comprising an elongated ribbon of insulating material, and a
pair of elongated metal foil strips arranged in parallel
relationship with the ribbon and bonded to opposite sides of
the ribbon, said tape being applied longitudinally to the
core and wrapped circumferentially around the layer of
plastic material with one of the longitudinal edges of the
tape bent back on itself and the opposite longitudinal edge
bent inwardly on itself to form opposing longitudinal
grooves with the opposing edges being received respectively

in the opposing grooves to form a longitudinal joint.

9. A shielded electric cable according to claim -1

wherein said second shielding member comprises a metal tube.

10. A shielded electric cable according to claim

1 wherein said layer of plastic is foam material.
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11. A shielded electric cable according to claim
1 wherein said layer of plastic is conductive.

12. A shielded electric cable according to claim
1 wherein said layer of plastic is semi-conductive.

13. A shielded electric cable according to claim
1 wherein said layer of plastic is non-conductive.

14. A shielded electric cable according to claim
1 wherein said layer of plastic comprises polyvinyl

chloride.

15. A shielded electric cable according to claim
1 wherein said layer of plastic comprises polyethylene.

16. A shielded electric cable according to claim
1 wherein said layer of plastic comprises thermoplastic
rubber.

17. A shielded electric cable according to claim
1 wherein said layer of plastic includes a heat activated
adhesive.

18. A method of making a shielded electric cable
having a core comprising an insulated conductor including
the steps of applying a first shielding member to the core,
the first shielding member comprising an elongated ribbon of
insulating material and a pair of elongated metal foil
strips arranged in a parallel relationship with the ribbon
and bonded to the opposite sides of the ribbon, the first
shielding member being applied longitudinally to the core
and wrapped circumferentially around the core in a generally
parallel relationship forming two concentric substantially
closed shielding layers, applying a layer of plastic
material surrounding the first shielding member, applying a
second shielding member surrounding the layer of plastic,
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the second shielding member being formed of non-braided
metallic material, and applying an outer jacket of non-
conductive material to the second shielding member to

complete the shielded electric cable.

19. The method of claim 18 wherein the layer of
plastic material is applied to the first shielding member by
extrusion.

20. The method of claim 18 wherein the layer of
plastic material is applied to the first shielding member by
wrapping a tape of plastic material around the first
shielding member.

21. The method of claim 18 wherein the outer
jacket of insulating material is applied by extruding the
outer jacket on the second shielding member.

22. The method of claim 18 wherein said second
shielding member is formed from metal tubing which has been
drawn down to fit the outside diameter of the layer of
plastic material.

23. The method of claim 18 wherein the layer of
plastic material is in the form of a tape of foam material
pulled longitudinally of the cable and applied to the first
shielding member by wrapping the tape therearound.

24. The method of claim 18 wherein said layer of
plastic material is a foam material.

25. The method of claim 18 wherein said layer of

plastic material is non-conductive.

26. The method of claim 18 wherein said layer of
plastic is semi-conductive.
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27. The method of claim 18 wherein said layer of
plastic is conductive.

28. The method of claim 18 wherein said layer of
plastic material is bonded to said first and second
shielding members.

29. The method of claim 28 wherein said layer of

plastic includes a heat activated adhesive.

30. The method of claim 29 wherein said outer
jacket is bonded to said second shielding member.

31. A method of assembling a shielded electric
cable with a connector wherein the connector comprises a
central connector post surrounded by a crimp ring and a
connector nut and the shielded electric cable comprises a
core having an insulated conductor, a first shielding member
extending longitudinally of the core and wrapped
circumferentially around the core, a layer of plastic
material surrounding the first shielding member and a second
shielding member surrounding the layer of plastic material,
the second shielding member being formed of non-braided
metallic material, said method comprising the steps of:

aligning the longitudinal axis of the connector
with the longitudinal axis of the shielded electric cable,

placing the end of the connector post in abutting
relation with the adjacent end of the plastic layer of
material in the shielded electric cable,

applying a longitudinal force to the cable and
connector to cause the plastic layer to be pushed back
beneath the second shielding member so that the connector
post will make metal-to-metal contact between the first
shielding member and the second shielding member after the
installation of the electrical connector.
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32. The method according to claim 31 wherein the
outer surface of the first shielding member is bonded to the
inner surface of the plastic layer and the outer surface of
the plastic layer is bonded to the inner surface of the

5 second shielding member whereby these bonds are broken when
the plastic'layer is pushed back beneath the second

shielding member by the connector post during assembly with
the shielded electric cable.
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