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FIRE RATED RADIO FREQUENCY CABLE 

Cross-Reference to Related Applications 

This application claims the benefit of U.S. Provisional Application No. 62/556,296, 
5 filed September 8, 2017, and herein incorporated by reference in its entirety.  

Background 

Coaxial cable is used to transmit electrical signals. A coaxial cable is made up of 

a center (or inner) conductor that is encapsulated by a helically wound dielectric 

10 insulating material (hereinafter referred to simply as "dielectric"), or any other suitable 

extruded forms of dielectric. The dielectric is overlaid with an outer conductor, which is 

annularly or helically corrugated. The dielectric is used to maintain a spacing (or gap) 

between the inner conductor and the outer conductor, where this spacing is necessary 

to obtain a prescribed characteristic impedance for the coaxial cable. The gap is often 

15 referred to as an "air gap", since it is desirable that air be the separator between the 

inner and outer conductors, notwithstanding the presence of the dielectric (which itself 

acts as a spacer). The entire assembly can be encased within an outer protective 

jacket.  

Such cables, also known as radio frequency (RF) coaxial cables, are used for in

20 building communication and often for emergency communication systems. Given their 

use of emergency communications, such RF coaxial cables are now being required to 

pass International Building Code (IBC) / International Fire Code (IFC), Local Building 

Code / Local Fire Code, National Fire Protection Association (NFPA) 72, Chapter 24, 

NFPA 1221, and potentially NFPA 5000.  

25 However, conventionally-used dielectric cannot survive the extreme heat 

conditions presented during a fire (e.g., temperatures around 18500 F), since such 

conventional dielectrics start to melt at around 3000F. When the dielectric melts, it fails 

in its purpose to keep the inner and outer conductors separated. Consequently, the 

inner conductor will short circuit with the outer conductor. When this happens, the 

30 coaxial cable is no longer usable for communication.  
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Some other known dielectrics may withstand the temperature of a fire, and 

have sufficient strength to maintain the characteristic impedance, but are unsuitable 

because they significantly attenuate signals transmitted via the coaxial cable at 

normal temperatures.  

Generally, to meet fire codes, a cable needs to pass a 2-hour burn test (per 

Underwriters Laboratory (UL) 2196) at very high temperatures, a water hose blast 

test, and a subsequent functionality test. Currently, there is no existing RF coaxial 

cable in the industry that meets these standards because such RF coaxial Cables 

cannot survive extremely high temperatures for two hours in order to be certified in 

accordance with UL2196. Rather, existing cables will either burn or deform so that 

their inner conductor will form a short-circuit with an outer conductor, as mentioned 

above. Further, existing cables that use copper conductors are prone to oxidize, 

thereby causing the copper to react with air to form cupric oxide which makes the 

conductor very brittle. As a result, the conductor tends to break easily, in effect 

making the conductor an inoperable, electrical open circuit.  

One attempted solution is to use UL-rated conduit with fire retardant tape or 

fire-rated construction materials within the buildings themselves and to route plenum 

coaxial cable inside. For example, the RF coaxial able may be placed in an 

expensive phenolic conduit. However, this arrangement has not been tested and is 

unlikely to pass NFPA 72, Chapter 24, NFPA 1221, or meet the NFPA 5000 

requirements because the temperatures inside such a conduit will be too high, e.g., 

around 18500F, causing the plastic dielectric material to melt, thereby resulting in a 

short-circuit being formed between the inner conductor and the outer conductor, thus 

rendering the cable inoperable, and any emergency communication that it is used to 

carry equally unlikely.  

Other prior attempts to meet the above-mentioned specifications were not 

easily manufacturable, and/or resulted in the cable being very rigid.  

Summary 

It is an object of the present invention to substantially overcome or at least 

ameliorate one or more disadvantages of existing arrangements.  

In a first aspect, the present invention provides a coaxial cable, comprising: 

an inner conductor; an outer conductor annularly arranged around the inner
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conductor; a dielectric separator arranged around at least a portion of the inner 

conductor so as to hold the outer conductor substantially separate from the inner 

conductor, wherein the dielectric separator comprises ceramic beads; and a tape 

layer including at least one layer of tape annularly arranged around the outer 

conductor, wherein the tape layer prevents air entering into the cable in the event of 

fire.  

In a second aspect, the present invention provides a coaxial cable, comprising: 

an inner conductor; an outer conductor annularly arranged around the inner 

conductor; a dielectric separator arranged around at least a portion of the inner 

conductor so as to hold the outer conductor substantially separate from the inner 

conductor; and a tape layer including at least a first tape layer and a second tape 

layer, the first tape layer and second tape layer being annularly arranged around the 

outer conductor wherein the first tape layer is comprised of at least one of a group 

consisting of: woven glass and a mica tape; and the second tape layer is a metal 

layer adjacent to and wrapped around the first tape layer, wherein the second tape 

layer partly overlaps itself and self-bonds in presence of heating in a fire to thereby 

seal itself so as to prevent air entering into the cable.  

In a third aspect, the present invention provides a coaxial cable, comprising: an 

inner conductor; an outer conductor annularly arranged around the inner conductor, 

wherein the outer conductor is formed of copper clad stainless steel and arranged 

such that the copper is facing the inner conductor; a dielectric separator arranged 

around at least a portion of the inner conductor so as to hold the outer conductor 

substantially separate from the inner conductor; and a tape layer including at least 

one layer of tape annularly arranged around the outer conductor adjacent to its 

stainless steel, wherein the tape layer is comprised of a layer of material adjacent to 

the outer conductor that is at least one of a group consisting of: woven glass and a 

mica tape; and wherein the tape layer prevents air entering into the cable in the 

event of fire.  

We have recognized that the problem of coaxial cables not being able to meet 

the above-noted requirements and remain functional may be overcome, in 

accordance with the principles of this disclosure, by a new coaxial cable that 

incorporates an outer
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protective structure or barrier to seal the coaxial cable assembly from air and protect the 

outer and inner conductors from oxidation in a fire. In illustrative embodiments of the 

disclosure, such an outer protective barrier may be made up of a fire retardant tape 

such as one or more of the following: a) a woven glass substrate coated on both sides 

5 with a fire retardant compound, e.g., a mica tape, b) stainless steel, e.g., 304, 316, or 

steel tape, e.g., A606, c) copper tape, e.g., 110, which may be the same alloy used for 

the outer conductor, d) copper clad with stainless steel tape, or e) woven glass tape.  

Advantageously, the metal tap layer and the fire retardant layer (if any is incorporated) 

functions to seal the cable from air intrusion so as to prevent the oxidation and resulting 

10 degradation of outer/inner copper conductors, e.g., their conversion to cupric oxide, 

while also functioning to reinforce the structure of the cable during a fire and when the 

inventive cable is subjected to water jet spray, e.g., at the end of the Circuit Integrity UL 

2196 test.  

In addition, in various embodiments a fire retardant thermoplastic jacket material 

15 may also be used to further enhance an inventive cable's ability to withstand high 

temperature and provide additional structural rigidity.  

In embodiments of the disclosure, a fire retardant tape may be incorporated to 

protect the jacket material from sharp edges of any incorporated metal tape and to help 

while the stainless steel tape, if employed.  

20 In accordance with yet another embodiment, the inventive cable includes a 

dielectric that functions to separate the inner and outer conductors. Advantageously, 

such a dielectric is not affected by fire and can maintain its performance during a fire 

and the temperatures related thereto.  

In more detail, in one embodiment a coaxial cable may comprise an inner 

25 conductor, an outer conductor provided around the inner conductor, a dielectric 

provided comprising at least one layer of tape arranged around the outer conductor, 

wherein the tape layer is configured to prevent oxidation of the conductors.  

The tape layer may comprise at least three layers: (i) a proximal, with respect to 

the outer conductor, fire retardant tape layer, (ii) a distal, with respect to the outer 

30 conductor, fire retardant tape layer, and (iii) a metal tape layer between the proximal 

and distal fire retardant tape layers, for example.  

3
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The tape layer may comprise a number of different fire retardant materials or 

material combinations, such as a steel, stainless steel, copper or copper clad with 

stainless steel, woven glass, woven glass substrate coated on both sides with a fire 

retardant compound.  

5 The dielectric may comprise, for example, an embedded ceramic, ceramic beads 

encapsulated with a fire retardant tape, (small) ceramic beads encapsulated in a flame 

retardant ceramic fiber mesh or ceramic beads inserted in a plastic dielectric tape. The 

small ceramic beads may comprise A1 2 0 3 , and the mesh may comprise A1 20 3 and SiO 3 , 

for example.  

10 In an additional embodiment the inventive coaxial cable may comprise a fire 

retardant jacket configured annularly around the tape layer. Such a fire retardant jacket 

may comprise a fire retardant thermoplastic material, for example. When a fire 

retardant jacket is used, the inventive cable may further comprise a tape layer (e.g., a 

metal layer of tape) and an additional tape layer configured annularly between the tape 

15 layer and the fire retardant jacket.  

In yet another additional embodiment, the outer conductor of the inventive 

coaxial cable may be coated with an intumescent fire retardant paint, or a jacket formed 

over the outer conductor of an intumescent fire retardant compound.  

Accordingly, coaxial cables in accordance with embodiments of the disclosure 

20 are configured to survive and function in the face of the above-described tests and 

conditions.  

Brief Description of the Drawings 

In the drawings: 

25 FIG. 1 shows an outer conductor that was subject to fire conditions; 

FIG. 2 shows an illustrative embodiment of a coaxial cable configured in 

accordance with the principles of the disclosure; 

FIG. 3 shows another illustrative embodiment of a coaxial cable configured in 

accordance with the principles of the disclosure; 

30 FIG. 4 shows an illustrative embodiment of a dielectric, that functions to separate 

inner and outer conductors, comprising small ceramic beads, e.g., A1 20 3 , encapsulated 

4
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in a flame retardant ceramic fiber mesh, e.g., A1 20 3 and SiO 3 in accordance with 

principles of the disclosure; 

FIG. 5 shows another illustrative embodiment of a dielectric, that functions to 

which is further configured in an encapsulating flame retardant tape, in accordance with 

5 principles of the disclosure; 

FIG. 6 shows another illustrative embodiment of a dielectric, that functions to 

separate inner and outer conductors, in which ceramic beads are inserted in plastic 

dielectric tape in accordance with principles of the disclosure; and 

FIG. 7 shows another illustrative embodiment of a coaxial able configured in 

10 accordance with the principles of the disclosure.  

Detailed Description 

The following merely illustrates the principles of the disclosure. It will thus be 

appreciated that those skilled in the art will be able to devise various arrangements that, 

15 although not explicitly described or shown herein, embody the principles of the 

disclosure and are included within its spirit and scope. Furthermore, all examples and 

conditional language recited herein are principally intended expressly to be only for 

pedagogical purposes to aid the reader in understanding the principles of the disclosure 

and the concepts contributed by the inventor(s) to furthering the art, and are to be 

20 construed as being without limitation to such specifically recited examples and 

conditions. Moreover, all statements herein reciting principles, aspects, and 

embodiments of the disclosure, as well as specific examples thereof, are intended to 

encompass both structural and functional equivalents thereof. Additionally, it is 

intended that such equivalents include both currently known equivalents as well as 

25 equivalents developed in the future, i.e., any elements developed that perform the same 

function, regardless of structure.  

Unless otherwise explicitly specified herein, the drawings are not drawn to scale.  

In the description, identically numbered components within different ones of the 

figures refer to the same components.  

30 FIG. 1 shows an example of an outer conductor Ia, 1b, where the same type of 

conductor is shown before (1a) and after (1b) exposure to air and high temperature, e.g., 

5
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fire conditions. The conductor shown in (1b) illustrates the effects of the formation of 

cupric oxide from copper due to such conditions.  

In accordance with the principles of the disclosure, a new coaxial cable is 

proposed that includes an outer structure or barrier that functions to seal the coaxial 

5 cable from air and protect an outer and inner conductor from oxidation during a fire. In 

illustrative embodiments of the disclosure such an outer protective barrier may include a 

fire retardant tape comprising one or more of the following: a) a woven glass substrate 

coated on both sides with a fire retardant compound, e.g., a mica tape, b) stainless steel, 
e.g., 304, 316, or steel tape, e.g., A606, c) copper tape, e.g., 110, which may be the 

10 same alloy used for the outer conductor, d) copper clad with stainless steel tape, or 

e) woven glass tape. Advantageously, the metal tape layer and the fire retardant tape 

layer (if any is incorporated) function to seal the cable from air intrusion so as to prevent 

the oxidation and resulting degradation of outer/inner copper conductors (i.e., prevent or 

minimize their conversion to cupric oxide), while also functioning to reinforce the 

15 structure of the cable during a fire, and/or when the inventive cable is subjected to a 

water jet spray, e.g., at the end of the UL 2196 test.  

FIGs. 2-3 and 5-7 show various configurations of inventive coaxial cables in 

accordance with the principles of the disclosure, while FIG. 4 illustrates an exemplary 

configuration of a suitable dielectric.  

20 FIG. 2 shows an illustrative, inventive cable 10 according to an embodiment of 

the disclosure. Inventive cable 10 is shown in a schematic view (a), an illustration (b), 

and a cut-away view (c) of the illustration of (b), the three views in combination 

illustrating inventive aspects of cable 10. As shown, an outer barrier may include two 

layers, denoted 12 and 14, of fire retardant tape (e.g., a mica-based tape) on either side 

25 of a stainless steel tape 16 (e.g., type 304, 316). Inner conductor 18 and outer 

conductor 20 are also shown, with a dielectric 22 disposed in the gap between inner 

conductor 18 and outer conductor 20. View (c) best illustrates the location of dielectric 

22. Dielectric 22 may comprise ceramic beads 23 encapsulated within a fire retardant 

tape 25. Dielectric 22 functions to hold center conductor 18 in place with respect to 

30 outer conductor 20. It should be understood that other forms of ceramic beads, e.g., 

A12 03, can be used.  

6
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The barrier may further include a fire retardant jacket material 24 that is 

configured to surround fire retardant tape layer 12. In an embodiment, stainless steel 

tape layer 16 may comprise a material that has a melting temperature of 1400-14550C 

(2550-2651°F), which is much higher than the melting temperature of a pure copper 

5 conductor (1083°C, 1981°F). Note that the UL 2196 test temperature is 1010°C 

(1850 0F) and, thus, very close to the melting temperature of outer copper conductor 20.  

In an embodiment, stainless steel tape 16 functions to shield outer conductor 20 

from direct exposure to heat and air, and significantly reinforces the structural integrity 

of cable 10.  

10 Fire retardant tape 14 between outer copper conductor 20 and stainless steel 

tape 16 functions to seal outer conductor 20 from air at extreme temperatures to 

prevent the formation of cupric oxide. Fire retardant tape 12 functions to project jacket 

material 24 from sharp edges of stainless steel tape 16 and also shield stainless steel 

tape 16.  

15 In sum, the combination of fire retardant tapes 12 and 14 with fire retardant 

jacket 24 function to reinforce cable 10 and prevent copper conductors 18, 20 from 

oxidation and degradation.  

Referring now to FIG. 3, there is shown another illustrative cable 30 according to 

an embodiment of the disclosure. Cable 30 comprises two layers of fire retardant tape 

20 32, 34 (e.g., a mica-based tape, ceramic tape (A1 203 and SiO 3), silica tape (SiO 3), or 

mesh braid (comprising A12 03 and SiO3 ), and the like) between which is a steel tape 36 

(e.g., A606 alloy). Cable 30 further comprises a fire retardant jacket material 38 (e.g., a 

flame retardant thermoplastic elastomer) that is configured to surround outer flame 

retardant tape 32. Similar to the arrangement of FIG. 2, the combination of fire 

25 retardant tapes 32 and 34, steel tape 36, and fire retardant jacket 38 functions to protect 

copper conductors 40, 42 from degradation and oxidation. Center conductor 40 is held 

in place by a dielectric 44 that helically surrounds conductor 40 and may comprise a 

ceramic rope, for example. It should be understood, however, that other forms of a 

ceramic may be used.  

30 In embodiments of the disclosure, a substantially pure copper tape may be used 

in lieu of the steel or stainless steel tape. In such embodiments, because copper has a 

7
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lower melting temperature than any of the steel tapes, the copper tape may start to 

bond to itself when subjected to the extreme temperatures of a fire. Such self-bonding 

functions to create a tightly-sealed copper tube around outer conductor 42. Outer fire 

retardant tape 32, which is distal to inner conductor 40, functions to form a bond with 

5 the copper tape and slow the formation of cupric oxide.  

In an embodiment, inner fire retardant tape 34 which is provided between copper 

tape 36 and outer conductor 42, functions to bond both copper layers, and create a tight 

seal to prevent oxidation of inner conductor 40 and outer conductor 42.  

In additional embodiments, fire retardant thermoplastic jacket 38 (e.g., elastomer) 

10 also functions to further enhance the inventive cable's ability to withstand high 

temperatures and provide additional structural rigidity. In embodiments of the 

disclosure, an additional fire retardant tape (not shown) may be included and function to 

protect jacket 38 from sharp edges of any metal tape and to help shield the tape.  

In various embodiments of the disclosure, cable 30 may further comprise a 

15 thermal insulating layer 46 provided over outer conductor 42 that may be held in place 

by outer protective layers of tape 42, 44 to slow the rate of temperature increases to the 

inner core of cable 30. Such an insulating layer increases the performance of the cable 

during an extreme rise in temperature. In certain embodiments, thermal insulating layer 

46 may comprise an intumescent fire retardant paint, or a separate jacket of an 

20 intumescent fire retardant compound disposed over outer conductor 42.  

In accordance with another embodiment, cable 30 may include a dielectric 44 

that functions to separate inner conductor 40 from outer conductor 42, where the 

dielectric may comprise an embedded ceramic, for example.  

FIG. 4 shows an illustrative embodiment of a dielectric 100 that functions to 

25 separate an inner conductor from an outer conductor (the conductors not illustrated in 

FIG. 4, but are clearly shown in FIGs. 2 and 3). Dielectric 100 may comprise a plurality 

of small ceramic beads 110a- 110n, where "n" indicates the last bead. Inan 

embodiment, each bead may comprise A1 20 3 .  

Dielectric 100 may further comprise a flame retardant ceramic fiber mesh 120 

30 (e.g., made of A1203 and SiO3 ), for example, where mesh 120 may be braided. Use of 

such a dielectric 100 to function as a separator helps to ensure that a required gap (e.g., 

8
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air gap) between a center conductor and an outer conductor remains substantially 

constant, even in the presence of extreme temperatures inside the associated coaxial 

cable due to a fire.  

Referring to FIG. 5, there is shown another illustrative embodiment of a cable 50 

5 that comprises a dielectric 52 that functions to separate an outer conductor 54 from an 

inner conductor 56. In this embodiment, dielectric 52 may comprise small ceramic 

beads 53 in a fiber mesh 55, which may be further encapsulated in flame retardant tape 

58.  

FIG. 6 shows another illustrative embodiment of a cable 60 that comprises a 

10 dielectric 62 that functions to separate an outer conductor 64 from an inner conductor 

66. Dielectric 62 may comprise ceramic beads 63 that may be inserted in a plastic, fire 

retardant dielectric tape 65. Dielectric 62 may comprise A1 203 and SiO 3 (or only A1 203 , 

and may be configured as a rope or mesh. In the event of a fire, plastic dielectric tape 

65 will melt, but beads 63, made of an aluminum oxide ceramic, for example, will not.  

15 Instead, beads 63 will function to maintain the necessary spacing between outer 

conductor 64 and inner conductor 66 and prevent a short circuit from being created 

between the two.  

Further, dielectric 62 functions to hold inner conductor 66 and outer conductor 64 

in place and allow for RF signals to pass through even at extreme temperatures, 

20 compared to existing cables.  

In more detail, to permit proper transmission of electrical signals over a coaxial 

cable, the air cable between the cable's center (inner) conductor and outer conductor 

should be maintained in order to achieve a certain characteristic impedance of the cable.  

In experimental measurements conducted by the inventors, the change in the voltage 

25 standing wave ratio of samples of the inventive cable that include a dielectric that 

comprises ceramic beads encapsulated within a fire retardant tape did not exceed a 

value of 1.23.  

The configuration of an RF cable determines the attenuation of an RF signal.  

Further, the attenuation due to a dielectric increases in proportion to the frequency of 

30 the RF signal being transmitted through the associated cable. In fact, the attenuation is 

9



WO 2019/047929 PCT/CN2018/104657 

independent of cable size and is determined only by the quantity and quality of the 

dielectric material.  

The inventors also conducted tests ond 7/8" or %" coaxial cables that 

incorporated thick air dielectrics. The incorporation of stainless steel tape and flame 

5 retardant tapes provided protection for the cables (i.e., minimized degradation).  

FIG. 7 shows another illustrative embodiment of a coaxial cable 70 configured in 

accordance with the principles of the disclosure. In the embodiment of FIG. 7, rather 

than include an outer copper conductor and two layers of flame retardant tapes and 

metal tape (e.g., stainless steel), cable 70 includes a tape 72 that includes both a layer 

10 of copper cladding 72a and a layer of stainless steel tape 72b. Tape 72 functions to 

reflect and resist heat generated by a fire, for example. Tape 72 may be configured 

annularly around an inner conductor 74 such that copper cladding 72a is proximal to 

(i.e., faces) inner conductor 74, while stainless steel tape 72b is proximal to (faces) an 

outer barrier (not shown). Cable 70 may also comprise a dielectric 78, described 

15 elsewhere herein. In one embodiment, dielectric 78 may comprise 99.9% Quartzel 

silica (SiO3 ) or 3M Nextel 440ceramic (A12 03 and SiO3 ) ropes.  

One of ordinary skill in the art will readily recognize that in addition to the 

performance considerations of various outer jacket materials and insulating dielectrics, 

a coaxial cable must be flexible enough to be able to route through tight spaces during 

20 installation within a building, for example. Accordingly, various embodiments disclosed 

herein may be configured to satisfy industry-specified bend specifications and can be 

produced in large quantities.  

10
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CLAIMS 

1. A coaxial cable, comprising: 

an inner conductor; 

an outer conductor annularly arranged around the inner conductor; 

a dielectric separator arranged around at least a portion of the inner conductor 

so as to hold the outer conductor substantially separate from the inner conductor, 

wherein the dielectric separator comprises ceramic beads; and 

a tape layer including at least one layer of tape annularly arranged around the 

outer conductor, wherein the tape layer prevents air entering into the cable in the 

event of fire.  

2. The invention as defined in claim 1 wherein the tape layer comprises at least 

three distinct sub-layers, a proximal sub-layer with respect to the outer conductor of a 

fire retardant material, a distal sub-layer with respect to the outer conductor of the 

fire retardant material, and a metal tape sub-layer disposed between the proximal 

and distal fire retardant tape sub-layers.  

3. The invention as defined in claim 2 wherein the metal tape sub-layer includes 

a material selected from a group consisting of: steel, stainless steel, copper, and 

copper clad with stainless steel.  

4. The invention as defined in claim 1 wherein the tape layer comprises at least 

one of a stainless steel layer of tape, a steel layer of tape, a copper layer of tape, 

and a copper clad stainless steel layer of tape.  

5. The invention as defined in claim 1 wherein the tape layer comprises at least 

one of a woven glass substrate coated on both sides with a fire retardant 

compound and woven glass.  

6. The invention as defined in claim 1 wherein the tape layer is fire retardant.  

7. The invention as defined in claim 1 further comprising a fire retardant jacket 

annularly arranged around the tape layer.
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8. The invention as defined in claim 7 wherein the fire retardant jacket further 

comprises a fire retardant thermoplastic material.  

9. The invention as defined in claim 7 wherein the tape layer includes a metal 

layer of tape further comprising an additional tape layer annularly arranged between 

the metal layer of tape and the fire retardantjacket.  

10. The invention as defined in claim 1 wherein the ceramic beads of the dielectric 

separator are inserted in a plastic dielectric tape.  

11. The invention as defined in claim 1 wherein the ceramic beads of the dielectric 

separator are encapsulated within a fire retardant tape.  

12. The invention as defined in claim 1 wherein the ceramic beads of the dielectric 

separator are encapsulated in a flame retardant ceramic fiber mesh.  

13. The invention as defined in claim 1 wherein the outer conductor is coated with 

an intumescent fire retardant material.  

14. The invention as defined in claim 13 wherein the intumescent fire retardant 

material is a paint coating applied on an external surface of the outer conductor.  

15. The invention as defined in claim 13 wherein the intumescent fire retardant 

material comprises a jacket compound disposed to surround the outer conductor.  

16. The invention as defined in claim 1 wherein the dielectric layer and the tape 

layer are such that the coaxial cable is configured to pass an Underwriters 

Laboratory (UL) 2196 test.  

17. A coaxial cable, comprising: 

an inner conductor; 

an outer conductor annularly arranged around the inner conductor; 

a dielectric separator arranged around at least a portion of the inner conductor 

so as to hold the outer conductor substantially separate from the inner conductor; 

and
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a tape layer including at least a first tape layer and a second tape layer, the first 

tape layer and second tape layer being annularly arranged around the outer 

conductor 

wherein the first tape layer is comprised of at least one of a group consisting of: 

woven glass and a mica tape; and 

the second tape layer is a metal layer adjacent to and wrapped around the first 

tape layer, wherein the second tape layer partly overlaps itself and self-bonds in 

presence of heating in a fire to thereby seal itself so as to prevent air entering into 

the cable.  

18. The coaxial cable of claim 17, wherein the second tape layer is 

comprised of at least one of a group consisting of: stainless steel tape, copper 

tape, copper clad with stainless steel.  

19. The coaxial cable of claim 17, wherein the dielectric separator comprises ceramic 

beads.  

20. A coaxial cable, comprising: 

an inner conductor; 

an outer conductor annularly arranged around the inner conductor, wherein the 

outer conductor is formed of copper clad stainless steel and arranged such that the 

copper is facing the inner conductor; 

a dielectric separator arranged around at least a portion of the inner conductor 

so as to hold the outer conductor substantially separate from the inner conductor; 

and 

a tape layer including at least one layer of tape annularly arranged around the 

outer conductor adjacent to its stainless steel, wherein the tape layer is comprised of 

a layer of material adjacent to the outer conductor that is at least one of a group 

consisting of: woven glass and a mica tape; and 

wherein the tape layer prevents air entering into the cable in the event of fire.  

21. The coaxial cable of claim 20, wherein the dielectric separator comprises ceramic 

beads.
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22. The coaxial cable of claim 20, wherein the tape layer further comprises a metal 

layer adjacent to and wrapped exterior to the at least one layer of tape annularly 

arranged around the outer conductor, the metal layer being arranged so that it partly 

overlaps itself and self-bonds in presence of heating in a fire to thereby seal itself so 

as to prevent air entering into the cable.  

Nokia Shanghai Bell Co., Ltd.  

Patent Attorneys for the Applicant/Nominated Person 

SPRUSON&FERGUSON
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