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(57) Abstract: A system and method for installing a fiber or cable on a wall or ceiling of a structure includes providing a fiber, wire
or cable pre-coated with a hot melt adhesive that simply needs to be activated by the application of sufficient heat for a sufficient
amount of time immediately before installation. Rolls or cartridges of wire or cable pre-coated with the hot melt adhesive are
provided. The hot melt adhesive coated wire or cable is fed through a heated chamber, preferably a tip on a portable heating device
such as a battery operated soldering iron, which activates the pre-coated hot melt adhesive prior to utilizing the heating tip to apply
pressure to the adhesive wire directly to a wall or ceiling thereby adhering the fiber, wire or cable to the desired surface.
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SYSTEM AND METHOD FOR APPLYING AN
ADHESIVE COATED CABLE TO A SURFACE

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application is being filed on 25 October 2013, as a PCT
International Patent application and claims the benefit of United States Patent
Application Serial Number 61/718,340 entitled ” SYSTEM AND METHOD FOR
APPLYING AN ADHESIVE COATED CABLE TO A SURFACE” filed 25
October 2012, and which is incorporated fully herein by reference.

TECHNICAL FIELD
[0002] The present invention relates to the installation of wires and/or cables in
interior spaces and more particularly, relates to a system and method for adhering
cables and wires, such as fiber optic cable, to walls, trim and ceilings in either the

interior or exterior of residential and business establishments.

BACKGROUND INFORMATION
[0003] The move from traditional copper or coax wiring to fiber optic cable and
wires for providing telephone, Internet, television, security, home automation
control and other low voltage applications is fast becoming the norm. The use of
this new technology, however, requires the installation of fiber optic cables and/or
individual fiber optic wires and connectors in homes and business establishments.
In the case of new construction, this is not a problem but in the case of existing
structures, it is not always easy and in fact is sometimes very difficult or impossible
to run fiber optic wire within the walls of an existing structure.
[0004] In some residential complexes such as apartments and also in business units
such as offices and other commercial establishments, it is much more desirable to
provide a larger fiber optic cable within a common area such as a hallway, stairway
or the like and then to run individual wires within each apartment. Not only is this
at times the only feasible way of getting fiber optic wires and/or cables within a pre-
existing and already constructed building but in addition, an added benefit is the
ability to terminate a fiber optic wire wherever the resident/occupant desires within

their apartment or business space such as in individual rooms or offices.
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[0005] Landlords, however, are reluctant to allow of the permanent installation of
wires on apartment walls or ceilings or even on the exterior of a structure for fear
that they will either damage the apartment or provide an unsightly wire
configuration. In addition, if the next tenant wishes to have the wires located in a
different place (for example on a different wall in a living room), the removal of the -
wiring installed by or on behalf of the previous tenant may cause damage to the
walls or ceilings while mechanical fasteners presently used will also damage the
walls or woodwork.

[0006] Accordingly, what is needed is a system and method to allow an installer to
quickly and easily install, either preferably at the ceiling level (the interface between
the wall and the ceiling) or along the floorboard, a thin fiber optic wire or cable, and
wherein such wire or cable can be adhered to the wall or ceiling with an adhesive
that is easily activated and easily removable without leaving a residue (or with
minimal residue) or without damaging the walls or ceilings and which wire is

paintable if desired to be made essentially "invisible".

SUMMARY OF THE INVENTION
[0007] The present invention features, according to one embodiment, a method of
installing a hot-melt adhesive coated fiber optic cable to a surface. The method
includes providing a length of fiber optic cable pre-coated with a hot-melt adhesive as
well as providing a heating device, configured for heating the fiber optic cable pre-
coated with hot melt adhesive with sufficient heat to cause the hot-melt adhesive to
become softened and adhere to a surface. The method is completed by applying
sufficient pressure to the adhesive softened fiber optic cable pre-coated with a hot-melt
adhesive to adhere the fiber-optic cable to the surface.
[0008] The fiber-optic cable may have a diameter of between .9 and 1.9 mm while the
hot-melt adhesive may be applied to the fiber-optic cable in a thickness of between 300
and 400 p. The fiber-optic cable may also be pre-coated with a hot-melt adhesive
includes a wax coating over the hot-melt adhesive coating. The fiber optic cable may
be a single fiber, fiber optic cable or a multiple fiber, fiber optic cable.
[0009] The heating device may comprise a heating tool including a heating and
installation tip, wherein the heating and installation tip includes a slide cover having at
least one longitudinal opening extending a complete length of the slide cover, and

wherein the heating and installation tip in combination with the slide cover when in use
— 2 —
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generally surrounds the fiber optic cable pre-coated with hot-melt adhesive and
supplies sufficient heat generally completely around said fiber-optic cable thereby
causing a sufficient quantity of the hot melt adhesive to become softened for allowing
the fiber-optic cable to be adhered to a surface.

[0010] In one embodiment, the heating device is a battery operated heating tool such
as a battery operated soldering iron. The heating tool preferably includes a heating tip,
and wherein the heating and installation tip is configured to slide over and engage with
the heating tip of the heating tool.

[0011] In the preferred embodiment, the heating and installation tip includes a first
portion, configured for engaging with the heating tip of the heating tool, and a second
portion having a rounded tip, configured for applying pressure to the fiber-optic cable
having the adhesive softened hot-melt adhesive against a surface to which the fiber-
optic cable is to be adhered. In the preferred embodiment, the first portion of the
heating and installation tip includes a channel on one side of the heating and
installation tip and wherein the channel includes a first and a second end. The first and
second ends of the channel include a conically shaped opening into which the hot-melt
adhesive coated fiber-optic cable enters and exits respectively.

[0012] The invention also features a heating device for installing a hot-melt adhesive
coated fiber optic cable to a surface. The heating device is configured for heating the
fiber optic cable pre-coated with hot melt adhesive with sufficient heat to cause the hot-
melt adhesive to become softened and adhere to a surface. The heating device
comprises a heating tool including a heating and installation tip, wherein the heating
and installation tip includes a slide cover having at least one longitudinal opening
extending a complete length of the slide cover, and wherein the heating and installation
tip in combination with the slide cover when in use generally surrounds the fiber optic
cable pre-coated with hot-melt adhesive and supplies sufficient heat generally
completely around the fiber-optic cable thereby causing a sufficient quantity of the hot
melt adhesive to become softened for allowing the fiber-optic cable to be adhered to a
surface.

[0013] The heating device may be a corded or battery operated heating tool such as,
for example, a battery operated soldering iron. The heating tool may include a heating
tip, and wherein the heating and installation tip is configured to slide over and engage
with the heating tip of the heating tool. In a preferred embodiment, the heating and

installation tip includes a first portion having a first opening. The first opening is
— 3 -
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configured for engaging with the heating tip of the heating tool. The heating and
installation tip may also include a second portion having a rounded tip, configured for
applying pressure to the fiber-optic cable having the adhesive softened hot-melt
adhesive against a surface to which the fiber-optic cable is to be adhered. The first
portion of the heating and installation tip may include a channel on one side of the
heating and installation tip. The channel includes a first and a second end, wherein the
first and second ends of the channel each include a conically shaped region into which

the hot-melt adhesive coated fiber-optic cable enters and exits respectively.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] These and other features and advantages of the present invention will be
better understood by reading the following detailed description, taken together with
the drawings wherein:
[0015] FIG. 1 is a cross-sectional view of one embodiment of a fiber optic wire
coated with a hot-melt adhesive coating in accordance with one feature of the
present invention;
[0016] FIG. 2 is a perspective view of one embodiment of a fiber optic wire
installation tool in the form of a battery-operated soldering iron that is used to heat a
soldering iron tip;
[0017] FIG. 3 is a perspective view of a soldering iron tip for the battery-operated
soldering iron shown in figure 2 according to one embodiment of the present
invention;
[0018] FIG. 4 is a side view of the fiber-optic wire heating and installation tip which
engages with the soldering iron heating tip shown in figure 3;
[0019] FIG. 5 is rear view of the fiber-optic wire heating and installation tip of
figure 4 according to one embodiment of the present invention;
[0020] FIG. 6 is a bottom view of the fiber-optic wire heating and installation tip of
figure 4 according to one embodiment of the present invention;
[0021] FIG. 7 is and end view of a second embodiment of the rear portion of the
fiber-optic wire heating and installation tip according to the present invention;
[0022] FIG. 8 is an end view of yet another embodiment of the rear portion of the
fiber-optic wire heating and installation tip of the present invention;
[0023] FIG. 9 shows a cable assembly in accordance with the principles of the

present disclosure;
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[0024] FIG. 10 is a cross-sectional view taken along section line 10-10 of Figure 9;
[0025] FIG. 11 is a cross-sectional view showing an alternative cable configuration
for the cable assembly of Figure 9;

[0026] FIG. 12 is a side view of an installation tip in accordance with the principles
of the present disclosure;

[0027] FIG. 13 is a right end view of the installation tip of Figure 12;

[0028] FIG. 14 is a bottom view of the installation tip of Figure 12;

[0029] FIG. 15 is a side view of a slide cover with the installation tip of Figure 12;
[0030] FIG. 16 is a left end view of the slide cover of Figure 15;

[0031] FIG. 17 is a bottom view of the slide cover of Figure 15;

[0032] FIG. 18 is a side view of another installation tip in accordance with the
principles of the present disclosure;

[0033] FIG. 19 is a right end view of the installation tip of Figure 18;

[0034] FIG. 20 is a bottom view of the installation tip of Figure 18;

[0035] FIG. 21 is a side view of a slide cover adapted for use with the tip of Figure
18;

[0036] FIG. 22 is a left end view of the slide cover of Figure 21;

[0037] FIG. 23 is a bottom view of the slide cover of Figure 21;

[0038] FIG. 24 shows another adhesive coated cable arrangement in accordance
with the principles of the present disclosure;

[0039] FIG. 25 shows still another adhesive coated cable arrangement in accordance
with the principles of the present disclosure; and

[0040] FIG. 26 is a schematic of a control system of an installation tool in

accordance with the principles of the present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0041] In the preferred embodiment, the present invention features a standard single
strand 900 micron fiber-optic fiber or cable coated with a heat activated (hot melt)
adhesive EVA coating approximately 300 to approximately 400 microns thick. The
fiber-optic fiber is designed to be adhered to a wall or ceiling (interior or exterior).
Multi-strand fiber-optic cables of 1.2 to even 1.9 millimeters in thickness may also
be utilized and coated with the same range of 300-400 microns of holt-melt
adhesive. Utilizing a clear fiber optic cable and clear hot melt adhesive, the

resulting adhered fiber would be essentially invisible. In addition, such a wire could
— 5 —_



WO 2014/066762 PCT/US2013/066812

10

15

20

25

30

be painted, or the wire itself tinted (white for example) or otherwise modified so that
it could blend in very discreetly with a wall or ceiling.

[0042] In this embodiment, the heat activated (hot melt) adhesive, that is activated
by sufficient heat during field installation, is pre-applied to (i.e. coated on) the fiber.
The hot-melt adhesive coated fiber may have a wax coating applied over the hot-
melt adhesive and after the hot-melt adhesive dries to minimize or eliminate sticking
of the holt-melt coated fiber to itself as it is rolled for storage and later use.

[0043] Activation occurs when the hot-melt adhesive material on the fiber or cable
is heated with enough heat and for enough time to sufficiently soften or melt the
adhesive immediately prior to the cable being applied to the surface. For example, it
has been found that using a hot-melt adhesive with a softening point of
approximately 198 degrees Fahrenheit (F) heated with an application tip at
approximately 250-350 degrees F allows to properly soften the hot-melt adhesive
and make the fiber-optic cable adhere to a surface with an installation speed/rate of
up to approximately 1.2 inches per second or 6 feet per minute.

[0044] The hot melt adhesive material on the fiber or cable is dry after being applied
to the cable, much like conventional hot melt adhesive used for various purposes and
well known in the art. In a further version of this first embodiment, the fiber wire or
cable may include an acrylic and/or PVC coating surrounding the fiber core.
Buffered optical fibers, optical fiber ribbons and small cables are also contemplated.
[0045] In the preferred implementation of this first embodiment, a fiber or fiber
optic cable 10, Fig. 1, pre-coated with a hot melt adhesive coating 12 awaiting
activation by the application of heat, may be stored on a role, bobbin or cartridge or
the like and which may be held by the installer on his or her tool belt or at some
other convenient easy to use location such as the rear of the installation tool. The
type and characteristics of the hot melt adhesive are selectable based on the amount
of heat (temperature) at which the hot melt adhesive is desired to melt and the
amount of “strength” required of the adhesive/adhesion.

[0046] An installation tool such as tool 14 would be required which includes a heat
source and a heating and application tip which serves to heat the hot-melt adhesive
to the desired temperature and for sufficient time to allow the installer to apply
pressure against the cable to force the cable to adhere to the surface to which the
cable is being applied and adhered to. In the preferred embodiment, the heating and

application tip will comprise two portions, namely, a fiber optic cable heating and
— 6 -
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installation tip 20 and a slide on cover member 40, both of which will be explained
in greater detail below.

[0047] By way of example only and without limitation, one possible installation tool
may include a battery operated soldering iron such as the Weller® brand BP860
battery-operated soldering iron 14, FIG. 2, which is designed to heat up quickly and
to reach a working temperature (approximately 500 degrees at the tip) in under 15
seconds. One key feature of this soldering iron is the removable soldering iron tip
16, shown in greater detail in figure 3 which is replaceable and further, includes a
solid mass tip region 18 over which a fiber-optic heating and cable installation tip
20, figure 4 may be inserted. In other examples, the tool 14 can be part of a kit
having multiple installation tips 20 and corresponding sleeves forming sets adapted
to accommodate cables having differently sized diameters.

[0048] As shown in greater detail from the rear or back view of the installation tip
20, figure 3, at least the back or rear portion 22 of the installation tip 20 includes a
first opening 24 that is designed to fit snugly (friction fit) over the tip region 18 of
the soldering iron tip 16. Accordingly, the installation tip 20 may be held in place
on the soldering iron tip by a dimensionally tight or snug fit, crimping and/or the use
of a high temperature epoxy/adhesive.

[0049] The fiber optic cable installation tip 20 is preferably made from a solid piece
of heat conducting material such as, but not limited to nickel-plated copper,
aluminum, stainless steel, or any other material which easily conducts heat. One
possible material choice concern is a material that will not leave or will at least
minimize leaving any marks on the installation surface such as the wall or ceiling.
The proper use of the tip and the tip’s material of construction may be the most
important factor in not leaving any marks from the tip on the walls or ceiling.

[0050] The back or rear portion 22 of the fiber-optic cable installation tip 20 also
includes a second opening 26 which is an entry point to a channel 32 located in the
bottom region of the back or rear portion 22 of the fiber-optic cable installation tip
20, and which channel 32 is designed to accept the fiber-optic cable 10 and apply
heat to the fiber-optic cable while the cable travels across the bottom of the front
portion 28 of the fiber-optic installation tip 20 in channel 32. The front portion 28 of
the fiber-optic installation tip 20 is also preferably provided with a slot or groove 30,
FIG. 6 into which the cable may be run and which serves to extend the time within

which the hot melt adhesive coated fiber-optic cable 10 is a contact with a heat
- '7 —
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source to be sure that the hot melt adhesive is properly heated and softened to give it
the best possible adhesion to the surface. The length of the front portion 28 of the
fiber-optic installation tip 20 may be adjusted (shortened or lengthened) based on the
amount of time in the amount of heat reqﬁired to effectively soften the hot melt
adhesive to the proper level.

[0051] The slot or groove 30 is preferably “angled” (not of the same depth) such
that the closer the coated fiber-optic cable gets to the tip 31, more cable
(approximately 2/3 of the cable’s diameter) is outside of the slot or groove 30, thus
minimizing or eliminating the contact of the tip 31 with the wall or ceiling in an
attempt to ensure that the tip 31 leaves no mark on the wall or ceiling. In addition,
the rounded tip 31 of the front portion 28 of the fiber-optic heating installation tip 20
allows the user of the tool to get into corners, other tight places, and to even install
the wire in a circle.

[0052] The second opening 26 is preferably conically shaped forming a “funnel” to
help “guide” the fiber-optic cable into the opening of the channel/hole 32 formed in
the lower edge of the first portion 22 of the heating and installation tip 20. A similar
conically or funnel shaped exit opening 26b is provided at the exit end of
hole/channel 32. The hole/channel 32 serves (either alone in the case of a chamber
or hole 32 or in conjunction with the slide member 40 described below in the case of
a channel 32) as an “oven” to heat the hot-melt adhesive on the fiber-optic cable
generally about 360 degrees of the fiber-optic cable. In another contemplated
embodiment, the conically or funnel shaped fiber entry region 26 may be provided
on a bottom region of the slide cover 40 (see Fig. 7) while the channel 32 is also, in
this embodiment, provided on and in the bottom region of the slide cover 40.

[0053] In the preferred embodiment of the installation tip of the present invention,
the rear portion 22 may be configured as shown in figure 7 including a first opening
24 which slides over the soldering iron tip and a second opening 26 into which the
cable to be heated is inserted. In this embodiment, a slide member 40 is provided
and configured to slide over the rear portion 22 and servers to maintain the fiber-
optic wire or cable in the channel 32. The slide portion 40 may be removed from the
tool so that the heating device may be inserted anywhere along a length of fiber-
optic wire or cable. The slide portion 40 also preferably includes a slot 33 in the top
exterior surface of the slide portion 40. The slot 33 allows the fiber-optic

installation tip 20 to be inserted on the installation tool that has been slid over a
- 8 _—
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fiber-optic wire anywhere along its length and then the slide 40 may be inserted over
the tip 20 and fiber-optic cable contained in slot 32. This is particularly useful if a
section of cable has not adequately bonded to a surface and the installer wants to
reheat the hot melt adhesive and reapply additional pressure in an attempt to get the
cable to adhere to the surface. The slide 40 may also include one or more “holes” 41
on either or both sides of the slide 40 which are useful for allowing a user to push
off and remove the slide 40 from the heating and installation tip 20.

[0054] In a similar fashion shown in another embodiment, a spring clip 42 Fig. 8
may be provided in place of slide 40 described above and which includes first and
second indentations 44 which are shaped, sized and positioned to interface with
indentations 46 provided in the rear portion 22 of the installation tip 20.

[0055] In all situations, it is desirable for the adhesive materials to have a long
service life, on the order of 20 to 25 years, and meet appropriate other requirements
for interior and/or exterior use. Attachment on demand, robustness and small profile
(nearly invisible) are desirable. Preferably, such cable or wiring would be attached
at the interface between the ceiling and the wall. This negates the need for the
installer to move furniture to gain access to the area near the floor as has been
traditionally done with larger cables such as coax cabling and the like. The installer,
using an installation tool as described herein, simply walks along and applies the
wire at the interface between the ceiling and the wall. If a mistake is made, there is
some ability to rewind and reapply the wire or cable if so desired.

[0056] Accordingly, the present invention provides a system and method for on
demand application of essentially invisible fiber-optic wires and/or cables within a
home, apartment, business or the like which allows the installation of such wire or
cable at the junction between a wall and ceiling (or any other chosen location)
without having to move furniture and disrupt the interior of the space in which the
wire or cable is being applied.

[0057] Aspects of the present disclosure relate to methods for applying (e.g.,
attaching) a cable to a surface such as the surface of a wall or ceiling. It will be
appreciated that the surface can be an indoor surface or an outdoor surface. As used
herein, the term “cable” includes signal carrying (e.g., transmitting, conveying)
components. In certain examples, the signal carrying components are spoolable. In
certain examples, the signal carrying components are round in transverse cross-

sectional shape. In certain examples, these signal conveying components can
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include a signal carrying/conveying element (i.e., a communication member) such as
an optical fiber for carrying optical signals or a metal member such as a copper core
for carrying electrical signals. In certain examples, the signal conveying component
can include more than one signal carrying elements (e.g., multiple optical fibers or
multiple metal signal carrying elements). In certain examples, cables in accordance
with the principles of the disclosure can include the strength components that can
provide tensile and/or compressive reinforcement to the cables. In other examples,
cables in accordance with the principles of the present disclosure may not include
any strength components. In certain examples, cables in accordance with the
principles of the present disclosure can have a flat configuration (e.g., a fiber optic
ribbon cable) or a round configuration.

[0058] In a preferred example, a cable in accordance with the principles of the
present disclosure has a round transverse cross-sectional shape. In certain examples,
such cables can have outer diameters, prior to being coated with adhesive, that are
less than 3mm, or less than 2.5mm, or less than 2mm, or less than 1.5mm. In certain
examples, such round cables can have outer diameters, prior to being coated with
adhesive, that are in the range of 300 microns to 2.5mm, or in the range of 500
microns to 2.5mm, or in the range of 700 microns to 2.5mm, or in the range of 700
microns to 2mm, or in the range of 500 microns to 1.5mm. In certain examvples,
cables in accordance with the principles of the present disclosure have a round
transverse cross-sectional shape and are coated with adhesive around the entire
circumference (i.e., 360 degrees) of the cable.

[0059] In practicing methods in accordance with the principles of the present
disclosure, the thickness of the adhesive pre-applied to the cable is important to the
overall functionality of the method. If the adhesive thickness is not large enough,
the cable will not effectively adhere to certain textured surfaces commonly
encountered in the field. In contrast, if the thickness of the adhesive is too large, it
can be difficult to adequately melt the adhesive during application of the cable. This
is particularly an issue as installation rates increase. Additionally, if the thickness of
the adhesive is too large, adhesive may accumulate in the application tool thereby
causing problems in the field. In certain examples of the present disclosure, the
adhesive pre-applied to the cable can include a thermally activated (e.g., hot melt)
adhesive having a thickness in the range of 200 to 400 microns, or in the range of

200 to 350 microns, or in the range of 250 to 350 microns. In certain examples, the
- 10 -
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adhesive can have a thickness greater than 200 microns. In certain other examples,
the adhesive can have a thickness less than 400 microns, or less than 350 microns, or
less than 300 microns.

[0060] In certain examples, the adhesive can have a thickness in the range of 10% to
50% of the outer diameter of the cable prior to the application of adhesive. In other
examples, the adhesive can have a thickness in the range of 15% to 40% of the outer
diameter of the cable prior to the application of adhesive. In still other examples, the
adhesive can have a thickness in the range of 20% to 40% of the outer diameter of
the cable prior to the application of adhesive. In still other examples, the adhesive
can have a thickness in the range of 15% to 35% of the outer diameter of the cable
prior to the application of adhesive. In still other examples, the adhesive can have a
thickness greater than 15% of the outer diameter of the cable prior to the application
of adhesive. In still other examples, the adhesive can have a thickness less than 40%
of the outer diameter of the cable prior to the application of adhesive.

[0061] As described previously herein, the adhesive material can be thermally
activated by passing the cable through an “oven” defined by the installation tip
arrangement of the installation tool. In certain examples, the “oven” is defined by a
passage that extends through the tip arrangement. In certain examples, the passage
has a cross-dimension (e.g., diameter) that is larger than the outer diameter of the
cable including the adhesive layer. In some examples, the cross-dimension of the
passage is at least 20 percent larger than the diameter of the adhesive coated cable
being installed. Thus, minimal contact is made between the cable and the tip
arrangement within the “oven.” In this way, heated air within the oven can
generally fully surround the adhesive coated cable thereby uniformly heating the
adhesive as the cable passes through the oven. It will be appreciated that the degree
to which the adhesive melts or is softened is dependent upon the temperature within
the oven and the residence (i.e., dwell) time of the adhesive coated cable within the
oven. In this regard, in certain examples, the oven can operate at temperatures
ranging from 200 to 350 degrees Fahrenheit(F), or at temperatures greater than 250
degrees Fahrenheit, or at temperatures ranging from 250 degrees Fahrenheit to 500
degrees Fahrenheit, or at temperatures ranging from 200 degrees Fahrenheit to 400
degrees Fahrenheit. Also, in certain examples, a given location of the adhesive
coated cable can have a residence time within the oven in the range of 1-3 seconds

when the cable is being installed at a speed of 4-6 feet per minute. In such an
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example, the oven can be operated at a temperature in the range of 200 to 400
degrees Fahrenheit, the adhesive can have a thickness of 200-400 microns and the
adhesive can have a melting point of 180-220 degrees Fahrenheit. Also, the oven
can have a length of at least .75 inches. In other examples, the thermally activated
adhesive can have a melting point in the range of 150-250 degrees F, or in the range
of 170-230 degrees F, or in the range of 180-220 degrees F, or in the range of 190-
210 degrees F.

[0062] It will be appreciated that factors such as the melting point of the adhesive,
the thickness of the adhesive, the temperature of the oven and the residence time of a
given location of the cable within the oven are balanced to provide appropriate
softening of the adhesive at a given cable installation speed. In certain examples,
the length of the oven can be increased to increase the residence time of the cable
within the oven such faster installation speeds can be supported. Similarly, the
melting point of the adhesive can be reduced and the oven temperature can be
increased to support increased cable installation rates.

[0063] As indicated previously, in certain examples, the cable can be clear (i.e.,
generally transparent) when attached to a surface. For certain adhesives, ultraviolet
(UV) radiation can cause the adhesive to degrade and/or discolor over time. In
certain examples of the present disclosure, the thermally activated adhesive applied
to the cable can include a composition that includes a UV stabilizer. In certain
examples, the UV stabilizer can be selected from a UV absorber, a hindered amine
light stabilizer , or a combination thereof, In some examples, the UV stabilizer is a
UV absorber. In some examples, the UV absorber is selected from a benzophenone
type UV stabilizer, a benzotriazole type UV stabilizer, or other type of UV absorber
such as Etocrilene (ethyl 2-cyano-3,3-diphenylpropenoate), Octocrilene (2-
ethylhexyl 2-cyano-3,3-diphenylpropenoate, 2-cyano-3,3-diphenyl-2-propanoic acid
2-ethylhexylester), Bemotrizinol (bis-ethylhexyloxyphenol methoxyphenyl! triazine,
Tinosorb S), or a combination thereof.

In some examples, the UV stabilizer is a hindered amine light stabilizer. In some
embodiments, the hindered amine light stabilizer is selected from, for example,
Tinuvin®770 (Bis(2,2,6,6,-tetramethyl-4-piperidyl)sebaceate, BASF),
Chimassorb®944 (Poly[[6-[(1,1,3,3-tetramethylbutyl)amino]-1 ,3,5-triazine-2,4-
diyl][(2,2,6,6-tetramethyl-4-piperidinyl)imino]-1 ,6-hexanediyl[(2,2,6,6-tetramethyl-

4-piperidinyl)imino]], Ciba), Tinuvin®622 (Butanedioic acid, dimethylester,
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polymer with 4-hydroxy-2,2,6,6-tetramethyl-1-piperidine ethanol), Tinuvin®944
(Poly[[6-[(1,1,3,3-tetramethylbutyl)amino]-1,3,5-triazine-2,4-diyl][(2,2,6,6-
tetramethyl-4-piperidinyl)imino]-1,6-hexanediyl[(2,2,6,6-tetramethyl-4-
piperidinyl)imino}])),or a mixture thereof.

[0064] It will be appreciated that cable in accordance with the principles of the
present disclosure having a pre-applied adhesive can be stored on spools. When the
cable is wrapped around the spool, it is desirable for the cable to be easily dispensed
from the spool without having excessive adhesion between the various wraps of
cable around the spool. In this regard, a low tack layer (i.e., a slippery layer, a non-
blocking layer, a non-tack layer, etc.) can be provided around the entire
circumference of the cable to facilitate handling and to prevent excessive sticking on
the spool. It will be appreciated that the low tack layer is preferably meltable at a
temperature less than the melt temperature of the adhesive. In certain examples, the
low tack layer has a melting point less than 150 degrees F. Also, the low tack layer
can have a thickness that is substantially less than the thickness of the adhesive
layer. In one example, the low tack layer has a thickness less than 20% of the
thickness of the adhesive layer, or less than 15% of the thickness of the adhesive
layer or less than 10% of the thickness of the adhesive layer. Upon heating by the
installation tool, the low tack layer melts and is absorbed or otherwise incorporated
into the adhesive material such that the low tack layer does not interfere with the
effective adherence of the cable to a surface such as a wall surface. In one example,
the low tack layer is formed from a composition including at least a wax. In certain
examples, the wax can be applied by passing the adhesive coated cable through a
wax solution and then allowing the applied wax solution to dry such that a uniform
coating of wax is provided about the circumference of the adhesive. In other
examples, a wax coating in the form of a wax powder may be applied about the
circumference of the adhesive. In other examples, the wax is applied as a wax
emulsion having less than 10% solids. The wax emulsion can be flash dried (e.g., in
an oven) to remove water from the applied emulsion after application to the cable.
[0065] The low tack layer has no tack or sufficiently low tack that the cable can be
dispensed from a spool without damaging the dispensed cable or the underlying
cable on the spool. For example, the low tack layer prevent adhesive from being
pealed or otherwise removed from the cable being dispensed or the underlying cable

on the spool as the cable is dispensed/uncoiled from the spool. In certain examples,
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the low tack layer has lower tack than the thermally activated adhesive layer that the
low tack layer covers.

[0066] As indicated above, in some examples, the low tack layer can include a wax.
In some examples, the wax is selected from a single wax or a mixture of waxes. In
some examples, the wax or mixture is selected from the group consisting of a natural
wax, fossil or earth wax, petroleum wax, or synthetic wax. In some examples, the
wax is a non-ionic wax having a melting point less than 150° F. In some examples,
the wax is a non-ionic paraffin wax having a melting point less than 150° F. In
some embodiments, the wax is an emulsifier.

[0067] In certain examples, the thermally activated adhesive applied to the cable has
a pre-determined “open” time. The “open” time is the period after thermal
activation that the adhesive maintains a sufficient amount of tack for the adhesive to
effectively secure the cable to a surface. After the “open” time has passed, the
adhesive “closes” and no longer has sufficient adhesive properties to provide
effective adherence of the cable to the surface. It is desirable for the adhesive to
close to prevent the adhesive from collecting dust and other dirt over time thereby
compromising the aesthetic appearance of the cable when the cable is attached to a
wall. However, the adhesive should remain “open” long enough to allow an installer
to effectively attach the cable to a surface such as a wall. In certain examples, the
thermally activated adhesive has an “open” time of at least 2 seconds at 65 degrees
Fahrenheit. In other examples, the thermally activated adhesive has an open time of
2-10 seconds at 65 degrees Fahrenheit. In still other examples, the thermally
activated adhesive has an open time in the range of 2-5 seconds at 65 degrees
Fahrenheit.

[0068] In certain examples, the thermally activated adhesive layer is formed from a
composition that includes at least ethylene-vinyl acetate (EVA). In certain
examples, prior to applying the thermally activated adhesive to the cable, a tie layer
can be applied to the cable. It will be appreciated that the tie layer can function to
facilitate providing an effective bond between the cable and the adhesive layer. In
certain examples, the outer layer of the cable includes a material formed from a
composition including polyvinyl chloride (PVC) and the adhesive layer is formed
from a composition that includes EVA. In such an example, a tie layer that
enhances the bonding to the vinyl molecules of the PVC can be provided. In other

examples, the outer material of the jacket can include a composition formed by one
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or more materials including at least EVA, and the adhesive layer can include a
material formed from a composition formed by one or more materials including at
least EVA. In such an example, because both the cable and the adhesive use EVA
as a component, bonding can occur between the adhesive and the jacket without the
need for an intermediate tie layer. Thus, it will be appreciated that in certain
examples, tie layers are optional. In other examples, different tie layers can be
selected based on the compatibility of the materials used to form the outermost layer
of the cable and the thermally activated adhesive. In certain examples, the thermally
activated adhesive is an EVA-based adhesive, the outer layer of the cable includes
nylon or urethane or combinations thereof, and a tie layer for enhancing adhesion is
provided between the cable and the adhesive layer.

[0069] In certain examples, the tie layer can have a thickness that is less than 15
percent of the thickness of the adhesive layer or less than 10 percent of the thickness
of the adhesive layer. Also, the tie layer can be applied by passing the cable through
a solution including less than 10% by weight of the tie layer material, and then
flashing off the solvent.

[0070] The tie layer can be an intervening layer between a buffer layer and the
adhesive layer that bonds to both the buffer layer and the adhesive layer. In some
examples, the tie layer bonds to a buffer layer prepared from a composition
comprising PVC, acrylic, nylon and/or urethane and also to an adhesive layer. In
some examples, the adhesive layer comprises a hot-melt adhesive. In some
examples, the hot-melt adhesive is an ethylene vinyl acetate (EVA) based adhesive.
The tie layer between, for example, EVA and PVC, can be prepared from a
composition comprising one or more of a urethane, polyamide, or copolyamide. In
some examples, the tie layer is prepared from a composition comprising a polyamide
with a secondary amine. In some examples, the tie layer is prepared from a
composition comprising a polyamide with a secondary amine selected from
piperazine and/or ethylene diamine and a dimer acid. In some examples, the tie
layer is prepared from a composition comprising dipiperazine or a dipiperazine
polyamide.

[0071] It will be appreciated that the thermally activated adhesive can be applied to
the cable by a variety of different techniques. In certain examples, the thermally

activated adhesive can be applied to the cable using an extrusion process. Other

- 15 -



WO 2014/066762 PCT/US2013/066812

10

15

20

25

30

examples, other coating techniques such as spraying techniques or passing the cable
through an adhesive bath can be utilized to provide the desired adhesive coating.
[0072] To ensure effective adhesion of the cable to a surface such as a wall, it is
desirable for the adhesive to have a suitable viscosity that allows the adhesive to
effectively conform to irregularities in the surface and also prevents the adhesive
from running/dripping off the cable and/or clogging the installation tool. In certain
examples, the thermally activated adhesive can have a viscosity in the range of 5,000
to 20,000 centipoise at 350 degrees Fahrenheit. In other examples, the thermally
activated adhesive can have a viscosity of 7,000 to 15,000 centipoise at 350 degrees
Fahrenheit. In still other examples, the thermally activated adhesive can have a
viscosity of 8,000 to 14,000 centipoise at 350 degrees Fahrenheit. In another
example, the thermally activated adhesive can have a viscosity of 10,000 to 13,000
at 350 degrees Fahrenheit.

[0073] It is desirable for the thermally activated adhesive to have a melting point
coordinated with the anticipated residence time of the cable within the oven and also
coordinated with the anticipated temperature of the oven during normal applications.
In certain examples, the thermally activated adhesive has a melting point in the
range of 150 to 300 degrees Fahrenheit. In another example, the thermally activated
adhesive can have a melting point in the range of 180 to 220 degrees Fahrenheit. In
still other examples, the thermally activated adhesive can have a melting point in the
range of 190 to 210 degrees Fahrenheit.

[0074] In certain examples, the cable can include one or more optical fibers. In
certain examples, the optical fibers can be manufactured to reduce the sensitivity of
the optical fibers to micro or macro-bending (hereinafter referred to as “bend
insensitive”). An example bend insensitive fiber has been described in U.S. Patent
Application Publication Nos. 2007/0127878 and 2007/0280615 that are hereby
incorporated by reference in their entireties.

[0075] Figure 9 illustrates a cable assembly 200 in accordance with the principles of
the present disclosure. The cable assembly 200 includes a spool 202 having a drum
204 and two opposing flanges 206. An adhesive coated cable arrangement 201 is
coiled about the drum 204 between the flanges 206. In one example, shown at
Figure 10, the adhesive coated cable arrangement 201 includes a cable 208 and an
adhesive arrangement 209 that covers the cable 208. In one example, the adhesive

arrangement 209 provides full adhesive coverage (e.g., 360 degrees of coverage)
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around the circumference of the cable 208. In another example, the adhesive
arrangement 209 provides coverage of about at least a majority of the circumference
of the cable 208. The cable 208 is depicted as a fiber optic cable including a signal
carrying element in the form of an optical fiber 210. In one example, the optical
fiber 210 can be configured for propagating an optical signal and can include a core
212 surrounded by a cladding layer 214 which is surrounded by a coating layer 216.
In one example, core 212 and the cladding layer 214 can have a glass construction.
In one example, the core 212 can have a higher index of refraction than the cladding
layer 214. In one example, the core 212 has an outer diameter of about 8 to 12
microns, the cladding 214 has an outer diameter in the range of 120 to 130 microns
and the coating layer 216 has an outer diameter in the range of about 230 to 270
microns. The cable 208 also includes a buffer layer 218 that surrounds the coating
layer 216. In one example, the buffer layer 218 has an outer diameter in the range of
700 to 1100 microns. In another example, buffer layer 218 has an outer diameter in
the range of 800 to 1,000 microns. In certain examples, the buffer layer 218
includes a composition formed from at least polyvinyl chloride. Referring still to
Figure 10, the adhesive arrangement 209 includes a thermally activated adhesive
Jayer 220 that adheres to the buffer layer 218 through the assistance of a tie-layer
222. In one example, the adhesive layer 220 includes a composition formed from at
least EVA, and the tie-layer 222 includes a composition formed from at least
dipiperazine. The cable assembly 200 also includes a low tack layer 224 that
surrounds the adhesive layer 220 to prevent the coils of the adhesive coated cable
from adhering to one another on the spool 202. In one example, the low tack layer
224 includes a wax.

[0076] Figure 11 is a cross-sectional view of another adhesive coated cable
arrangement 301 that can be coiled about a spool such as the spool 202 of Figure 9.
The cable arrangement 301 includes a cable 308 and an adhesive arrangement 309
that covers the cable 308. In one example, the adhesive arrangement 309 provides
full adhesive coverage (e.g., 360 degrees of coverage) around the circumference of
the cable 308. In another example, the adhesive arrangement 309 provides coverage
of about a majority of the circumference of the cable 308. The cable 308 is depicted
as a fiber optic cable including a signal carrying element in the form of an optical
fiber 310. In one example, the optical fiber 310 can be configured for propagating

an optical signal and can include a core 312 surrounded by a cladding layer 314 and
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a coating layer 316. In one example, core 312 and the cladding layer 314 can have a
glass construction. In one example, the core 312 can have a higher index of
refraction than the cladding layer 314. The cable 308 can also include an outer
jacket 317 and a strength layer 319 positioned between the coating layer 316 and the
outer jacket 317. In one example, the strength layer 319 can be configured to
provide tensile reinforcement to the cable 308 and can include a plurality of
reinforcing members such as fiberglass or Aramid yarns. In one example, the outer
jacket 317 can define an outer diameter less than 1500 microns, or less than 1300
microns, or in the range of 100 to 1300 microns. The adhesive arrangement 309 is
shown including a thermally activated adhesive layer 320 tied to the outer jacket 317
by a tie-layer 322. The adhesive arrangement 309 also includes a low tack layer 324
that covers the adhesive layer 320. In one example, the low tack layer 324 can
include wax.

[0077] Figures 12-14 illustrate another installation tip in accordance with the
principles of the present disclosure. The installation tip 400 defines a receptacle 402
for receiving a heating element (e.g., the tip of a soldering iron). The installation tip
400 includes a bottom side 404 at which a cable channel 406 is defined. The cable
channel 406 has an open bottom side and extends along a length of the installation
tip 400 from a cable entrance end 408 to a cable exit end 410. The cable channel
406 has a first section 412 having a constant depth D1 and a second section 414
having a depth D2 that varies. Specifically, the depth D2 gradually decreases as the
cable channel 406 extends from the first section 412 to the cable.exit end 410. In
one example, the depth D2 at the cable exit end 410 is less than the diameter of the
adhesive coated cable desired to be installed with the depth 400. In certain
examples, the depth D2 at the cable exit end 410 is less than 75% of the diameter of
the adhesive coated cable. Still referring to Figure 12, the installation tip 400
defines a rounded end 416 adjacent the cable exit end 410. The decreased depth
provided along the second section 414 allows the adhesive coated cable to be
pressed against a wall without contacting the installation tip 400 against the wall and
while allowing positioning of the adhesive coated cable to be controlled during
application. In certain examples, the depth D2 adjacent the cable exit end 410 is
between 50% and 75% of the diameter of the adhesive coated cable.

[0078] Figures 21-23 show a slide cover 420 that is used in combination with the

installation tip 400. Specifically, the slide cover 420 is used to close the open
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bottom side of the cable channel 406 such that the adhesive coated cable being
installed is captured within the cable channel 406 between the installation tip 400
and the slide cover 420. The slide cover 420 and the installation tip 400 cooperate to
define the oven of the installation tool. The slide cover 420 includes a top side 422
having a slot 424 that extends through the entire length of the slide cover 420. In
this way, an adhesive coated cable can be inserted into the cable channel 406 of the
installation tip 400, and then the slide cover 420 can be inserted over the installation
tip 400 by initially passing the cable into the interior of the slide cover 420 through
the slot 424 and then sliding the slide cover 420 axially onto the installation tip 400
such that the cable is captured between the bottom side 404 of the installation tip
400 and an upper surface 426 of a bottom side 428 of the slide cover 420. The
bottom side 428 of the slide cover 420 can include a ramp structure 430 that is
positioned adjacent to the cable entrance end 408 of the installation tip 400 when the
slide cover 420 is mounted on the installation tip 400. The ramp 430 functions as a
tapered lead-end for guiding the adhesive coated cable into the cable channel 406
during the installation process. The slide cover 420 can further include openings
432 in the side walls of the slide cover 420. The openings 432 can be configured for
receiving a tool (e.g., a pliers, tweezer or other clamping or grasping type tool) used
to remove the slide cover 420 from the installation tip 400. In certain examples, the
slide cover 420 can be insulated on its exterior.

[0079] It will be appreciated that the open sided channel configuration of the
installation tip 400 combined with the open slotted configuration of the slide cover
420 allows adhesive coated optical fibers to be easily inserted into and removed
from the installation tip 400. This is particularly useful for applications where it is
desired to route a cable through a wall. In such situations, the installer may initially
lay out the cable so as to have a first length on one side of the wall, a second length
that extends through the wall and a third length on the opposite side of the wall. In
this type of situation, the installer can load the adhesive coated cable into the
installation tool at the first length and then use the installation tool to adhere the first
length to the wall. When the installer reaches the opening through the wall, the
installation tool can be removed from the adhesive coated cable and the installer can
move to the opposite side of the wall where the installation tool is installed over the

third length of the adhesive coated cable. Thereafter, the third length of adhesive
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coated cable can be adhered to the wall. On completion of the installation process,
the installation tool can be removed from the adhesive coated cable.

[0080] Figures 18-20 show another installation tip 500 in accordance with the
principles of the present disclosure. The installation tip 500 has the same basic
configuration as the installation tip 400 except the installation tip 500 has been
provided with a cable channel 506 that has been widened so as to have a width W
sized to accommodate at least two adhesive covered cables at once. In this way,
installation tip 500 allows an installer to simultaneously apply more than one cable
to a surface such as the surface of a wall. Figures 21-23 illustrate a slide cover 520
adapted for use with the installation tip 500. The slide cover 520 has the same basic
configuration as the slide cover 420 except ramped lead-in structures 530 have been
provided at opposite ends of the slide cover 520 and the ramped lead-in structures
530 are sized to accommodate at least two adhesive coated fiber optic cables.

[0081] Figure 24 illustrates another adhesive coated cable arrangement 601 in
accordance with the principles of the present disclosure that can be coiled about a
spool such as the spool 202 of Figure 9. The cable arrangement 601 includes a cable
608 and an adhesive arrangement 609 that covers the cable 608. The cable 608 is
depicted as a multi-fiber fiber optic cable including a plurality of signal carrying
elements in the form of optical fibers 610. The cable 608 also includes a buffer tube
618 that surrounds the optical fibers 610, an outer cable jacket 617 and a strength
layer 619 positioned between the buffer tube 618 and the outer cable jacket 617.
Similar to previous examples, the adhesive arrangement 609 is shown including a
thermally activated adhesive layer 620 tied to the outer jacket 617 by a tie-layer 622.
The adhesive arrangement 609 also includes a low tack layer 624 that covers the
adhesive layer 620. In one example, the low tack layer 624 can include wax.

[0082] Figure 25 is a cross-sectional view showing another adhesive coated cable
arrangement 701 in accordance with the principles of the present disclosure that can
be coiled about a spool such as the spool 202 of Figure 9. The cable arrangement
701 includes a cable 708 and an adhesive arrangement 709 that covers the cable 708.
The cable 708 is depicted as an electrical cable including a signal carrying element
in the form of an electrical conductor 710 (e.g., copper core). It will be appreciated
that the electrical conductor 710 is configured for propagating an electrical signal
through the cable. The cable 708 can also include an outer jacket 717 that surrounds

the electrical conductor 710. Similar to previously described examples, the adhesive
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arrangement 709 can include a thermally activated adhesive layer 720 tied to the
outer jacket 717 by a tie layer 722. The adhesive arrangement 709 also includes a
low tack layer 724 that covers the adhesive layer 720. In one example, the low tack
layer 724 can include wax.

[0083] Figure 26 is a schematic representation of the installation tool 14 in
combination with the installation tip 400 and the slide cover 420 (shown mounted
over the installation 400). As shown at Figure 26, the installation tool 14 includes a
power source 15 (e.g., a battery, a battery pack, an electrical cord, a butane power
source, or other type of power source) that is used to provide power to a heating
element 17 (e.g., the soldering iron tip 16). In use, it will be appreciated that the
heater 17 fits within the receptacle 402 of the installation tip 400 and is adapted to
heat the installation tip 400 such that an oven 19 defined between the installation tip
400 and the slide cover 420 is heated to a desired temperature suitable for
melting/softening the adhesive of an adhesive coated cable being installed by the
tool 14. As depicted at Figure 26, the tool 14 also includes a light 21 (e.g., a light
emitting diode) that can be powered to allow the installer to illuminate the surface to
which the cable is being adhered during the installation process. The tool 14 also
includes an electronic controller 23 that interfaces with memory 25 and also
interfaces with the power source 15 and various other components of the tool 14.
For example, the controller 23 can receive data from a sensor 35 used to determine
the speed at which cable is being adhered to a surface. In one example, the sensor
35 can include a rotary encoder or other type of roller structure that rolls along the
surface as cable is being installed. The controller 23 can also interface with a speed
indicator display 37 that indicates the speed of application to the installer. For
example, the display 37 (e.g., a gauge, light, flashing light, etc.) can indicate a
numerical speed or can include a simple indicator (e.g., a light that turns on or off or
red or green or flashes at a given rate) that provides an indication to the installer that
a suitable installation speed is being detected or an unsuitable installation speed is
being detected. The controller 23 also interfaces with a clock/timer 27 for timing the
duration of events (e.g., the elapsed heating time of the heater 17) and a temperature
sensor 29 for providing data relating to the ambient temperature. Additionally, the
controller 23 interfaces with a temperature sensor 31 that provides temperature data
relating to the temperature of the heater 17. Empirical data can be stored in memory

25 relating to a relationship between the temperature of the heater 17 and the
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temperature within the oven 19. In determining the temperature of the oven 19,
various factors such as the ambient temperature 29 and the duration that the heater
17 has been activated (e.g., as determined by the timer 17) can be taken into
consideration. Additionally, the controller 23 can interface with a temperature
indicator 33 that provides an indication of the temperature of the heater 17 and/or
the temperature of the oven 19. In one example, the temperature indicator 33 can
include a light that illuminates once the heater 17 and/or the oven 19 reaches a
temperature suitable for initiating the cable installation process. In other examples,
temperature indicator 33 can provide a numerical or other quantitative representation
of the temperature of the heater 17 and/or the oven 19. In certain examples, the
controller 23 can be configured to vary the temperature of the heater 17 and/or the
oven 19 based on the speed at which cable is adhered to a surface as indicated by the
sensor 25. For example, the controller can vary the temperature in direct proportion
to the speed at which the cable is applied. For example, the temperature of the
heater 17 can be increased with increased application speeds and can be decreased
with decreased application speeds.

[0084] Modifications and substitutions by one of ordinary skill in the art are
considered to be within the scope of the present invention, which is not to be limited

except by the allowed claims and their legal equivalents.
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What is claimed is:

1. A method of installing a hot-melt adhesive coated cable to a surface,
comprising:

providing a length of cable pre-coated with a hot-melt adhesive;

providing a heating device, configured for heating said cable pre-coated with
hot melt adhesive with sufficient heat to cause said hot-melt adhesive to become
softened and adhere to a surface; and

applying sufficient pressure to said adhesive softened cable pre-coated with a

hot-melt adhesive to adhere said cable to said surface.

2. The method of claim 1, wherein said cable has a diameter of between .9 and 1.9
mm,
3. The method of claim 2, wherein said hot-melt adhesive is applied to said cable

in a thickness of between 300 and 400 p.

4. The method of claim 1, wherein said cable pre-coated with a hot-melt adhesive

includes a wax coating over said hot-melt adhesive coating.

5. The method of claim 1, wherein said cable is a single fiber, fiber optic cable.
6. “The method of claim 1, wherein said cable is a multiple fiber, fiber optic cable.
7. The method of claim 1, wherein said heating device comprises a héating tool

including a heating and installation tip, wherein said heating and installation tip
includes a slide cover having at least one longitudinal opening extending a complete
length of said slide cover wherein said heating and installation tip in combination with
said slide cover when in use generally surrounds said cable pre-coated with hot-melt
adhesive and supplies sufficient heat generally completely around said cable thereby
causing a sufficient quantity of said hot melt adhesive to become softened for allowing

said cable to be adhered to a surface.
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8. The method of claim 1, wherein said heating device is a battery operated
heating tool.
9. The method of claim 8, wherein said battery-operated heating tool is a battery

operated soldering iron.

10.  Method of claim 7, wherein said heating tool includes a heating tip, and
wherein said heating and installation tip is configured to slide over and engage with

said heating tip of said heating tool.

11.  The method of claim 10, wherein said heating and installation tip includes a
first portion, configured for engaging with said heating tip of said heating tool, and a
second portion having a rounded tip, configured for applying pressure to said cable
having said adhesive softened hot-melt adhesive against a surface to which said cable

is to be adhered.

12.  The method of claim 11, wherein said first portion of said heating and
installation tip includes a channel on one side of said heating and installation tip and
wherein said channel includes a first and a second end, and wherein said first and
second ends of said channel include a conically shaped opening into which said hot-

melt adhesive coated cable enters and exits respectively.

13. A heating device for installing a hot-melt adhesive coated cable to a surface,
comprising:

a heating device, configured for heating said cable pre-coated with hot melt
adhesive with sufficient heat to cause said hot-melt adhesive to become softened and
adhere to a surface, wherein said heating device comprises a heating tool including a
heating and installation tip, wherein said heating and installation tip includes a slide
cover having at least one longitudinal opening extending a complete length of said
slide cover, and wherein said heating and installation tip in combination with said slide
cover when in use generally surrounds said cable pre-coated with hot-melt adhesive
and supplies sufficient heat generally completely around said cable thereby causing a
sufficient quantity of said hot melt adhesive to become softened for allowing said cable

to be adhered to a surface.
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14.  The heating device of claim 13, wherein said heating device is a battery

operated heating tool.

15.  The heating device of claim 14, wherein said battery-operated heating tool is a

battery operated soldering iron.

16.  The heating device of claim 13, wherein said heating tool includes a heating tip,
and wherein said heating and installation tip is configured to slide over and engage

with said heating tip of said heating tool.

17.  The heating device of claim 16, wherein said heating and installation tip
includes a first portion having a first opening, said first opening configured for
engaging with said heating tip of said heating tool, and wherein said heating and
installation tip includes a second portion having a rounded tip, configured for applying
pressure to said cable having said adhesive softened hot-melt adhesive against a surface

to which said cable is to be adhered.

18.  The heating device of claim 17, wherein said first portion of said heating and
installation tip includes a channel on one side of said heating and installation tip and
wherein said channel includes a first and a second end, and wherein said first and
second ends of said channel include a conically shaped region into which said hot-melt

adhesive coated cable enters and exits respectively.

19. A communication cable configured for being installed on a surface of a
structure, the communication cable comprising:

a communication cable having an interior region and an exterior surface, said
communication cable including a communication conductor disposed in said interior
region of said communication cable, said exterior surface of said communication cable
completely surrounding said communication conductor and coated with a hot-melt

adhesive.

20. The communication cable of claim 19, wherein said hot-melt adhesive coated

on said exterior surface of said communication cable is covered with a wax coating.
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21. The communication cable of claim 19, wherein said communication conductor

comprises a single fiber optic conductor.

22. The communication cable of claim 19, wherein said communication conductor

comprises multiple fiber optic conductors.

23. The communication cable of claim 19, wherein said communication conductor

comprises a single copper conductor.

24.  An adhesive coated cable arrangement comprising:

a cable including a signal carrying element surrounded by at least one layer
having an exterior surface; and

a thermally activated adhesive bonded to the exterior surface with the
assistance of a tie-layer, the thermally activated adhesive being suitable for adhering

the cable to a surface of a wall or ceiling when activated.

25.  The adhesive coated cable arrangement of claim 24, wherein the thermally

activated adhesive covers a majority of the exterior surface.

26. The adhesive coated cable arrangement of claim 25, wherein the cable has a

round transverse cross-sectional shape.

27.  The adhesive coated cable arrangement of claim 26, wherein the thermally

activated adhesive provides 360 degree coverage of the cable.

28.  The adhesive coated cable arrangement of claim 24, wherein the cable has a
round transverse cross-sectional shape, wherein the signal carrying element includes
an optical fiber, wherein the optical fiber is surrounded by a buffer layer that
includes polyvinyl chloride, and wherein the buffer layer defines the exterior

surface.

29, The adhesive coated cable arrangement of claim 24 or 28, wherein the

thermally activated adhesive includes ethylene-vinyl acetate.
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30.  The adhesive coated cable arrangement of claim 24 or 28, wherein the cable

has an outer diameter less than 1000 microns.

31.  The adhesive coated cable arrangement of claim 24, further comprising a low

5 tack coating that covers the thermally activated adhesive.

32.  The adhesive coated cable arrangement of claim 31, wherein the low tack
coating has a melting temperature that is less than a melting temperature of the
thermally-activated adhesive.

10
33.  The adhesive coated cable arrangement of claim 32, wherein the low tack

coating includes wax.

34,  The adhesive coated cable arrangement of claim 31, wherein the low tack
15  coating has a thickness that is less than 20 percent as thick as the thermally activated

adhesive.

3s. The adhesive coated cable arrangement of claim 24, wherein thermally
activated adhesive has a thickness in the range of 200-400 microns.

20
36.  The adhesive coated cable arrangement of claim 24, wherein the cable is
round and wherein the thermally activated adhesive has a thickness that is in the

range of 10-50 percent of an outer diameter of the cable.

25 37.  The adhesive coated cable arrangement of claim 24, wherein the thermally

activated adhesive includes ethylene-vinyl acetate.

38. The adhesive coated cable arrangement of claim 24, wherein the thermally
activated adhesive includes a UV stabilizing additive.

30
39.  The adhesive coated cable arrangement of claim 24, wherein the thermally

activated adhesive has a viscosity of 5000-20000 centipoise at 350 degrees F.
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40.  The adhesive coated cable arrangement of claim 24, wherein the thermally

activated adhesive has a viscosity of 7000-15000 centipoise at 350 degrees F.

41. The adhesive coated cable arrangement of claim 24, wherein the thermally

activated adhesive has a viscosity of 10000-13000 centipoise at 350 degrees F.

42.  The adhesive coated cable arrangement of claim 24, wherein the thermally

activated adhesive has an open time of at least 2 seconds at 65 degrees F.

43, The adhesive coated cable arrangement of claim 24, wherein the thermally

activated adhesive has an open time in the range of 2-5 seconds at 65 degrees F.

44.  The adhesive coated cable arrangement of claim 24, wherein the thermally

activated adhesive has a melting point in the range of 150-250 degrees F.

45.  The adhesive coated cable arrangement of claim 24, wherein the thermally

activated adhesive has a melting point in the range of 180-220 degrees F.

46.  The adhesive coated cable arrangement of claim 24, wherein the thermally

activated adhesive has a melting point in the range of 190-210 degrees F.

47.  An adhesive coated cable arrangement comprising:

a cable including a signal carrying element surrounded by at least one layer
having an exterior surface; and

a thermally activated adhesive covering the exterior surface, the thermally
activated adhesive being suitable for adhering the cable to a surface of a wall or
ceiling when activated; and

a low tack layer covering the thermally activated adhesive.
48. The adhesive coated cable arrangement of claim 47, wherein the low tack

layer has a melting temperature that is less than a melting temperature of the

thermally activated adhesive.
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49, The adhesive coated cable arrangement of claim 47, wherein the low tack

coating includes wax.

50.  The adhesive coated cable arrangement of claim 49, wherein the wax
includes a non-ionic paraffin wax having a melting temperature less than 150

degrees F.

51.  The adhesive coated cable arrangement of claim 47 or 50, wherein the low
tack coating has a thickness that is less than 15 percent as thick as the thermally

activated adhesive.

52.  An adhesive coated cable arrangement comprising:

a cable including a signal carrying element surrounded by at least one layer
having an exterior surface; and

a thermally activated adhesive layer covering the exterior surface, the
thermally activated adhesive layer having a thickness in the range of 200-400

microns.

53.  The adhesive coated cable arrangement of claim 52, wherein the thermally

activated adhesive layer has a thickness of 250 to 350 microns.

54.  The adhesive coated cable arrangement of claim 52, wherein the thermally

activated adhesive has a viscosity of 5000-20000 centipoise at 350 degrees F.

55.  The adhesive coated cable arrangement of claim 52, wherein the thermally

activated adhesive has a viscosity of 7000-15000 centipoise at 350 degrees F.

56.  The adhesive coated cable arrangement of claim 52, wherein the thermally

activated adhesive has a viscosity of 10000-13000 centipoise at 350 degrees F.

57.  The adhesive coated cable arrangement of claim 56, wherein the thermally

activated adhesive has an open time of at least 2 seconds at 65 degrees F.
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58.  The adhesive coated cable arrangement of claim 56, wherein the thermally

activated adhesive has an open time in the range of 2-5 seconds at 65 degrees F.

59.  The adhesive coated céble arrangement of claim 52 or 57, wherein the

thermally activated adhesive has a melting point in the range of 150-250 degrees F.

60.  The adhesive coated cable arrangement of claim 52 or 57, wherein the

thermally activated adhesive has a melting point in the range of 180-220 degrees F.

61.  The adhesive coated cable arrangement of claim 52 or 57, wherein the

thermally activated adhesive has a melting point in the range of 190-210 degrees F.

62.  The adhesive coated cable arrangement of claim 52 or 57, wherein the |

thermally activated adhesive includes ethylene-vinyl acetate.

63.  The adhesive coated cable arrangement of claim 52, further comprising a

wax layer covering the thermally activated adhesive layer.

64.  The adhesive coated cable arrangement of claim 63, wherein the wax layer
has a thickness that is less than 10 percent of the thickness of the thermally activated

adhesive layer.

65.  The adhesive coated cable arrangement of claim 64, wherein the wax layer

includes a non-ionic paraffin wax having a melt temperature less than 150 degrees F.

66.  The adhesive coated cable arrangement of claim 63, wherein the exterior
surface of the cable includes PVC, wherein the thermally activated adhesive layer
includes EVA, and wherein a tie layer including piperazine assists bonding between

the thermally activated adhesive layer and the exterior surface of the cable.

67.  An adhesive coated cable arrangement comprising:

a cable including a signal carrying element surrounded by at least one layer

having an exterior surface; and
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a thermally activated adhesive layer covering the exterior surface, the
thermally activated adhesive layer including a UV stabilizing additive, and the
thermally activated adhesive being suitable for adhering the cable to a surface of a

wall or ceiling when activated.

68.  An adhesive coated cable arrangement comprising:

a round cable including a signal carrying element surrounded by at least one
layer having an exterior surface defining an outer diameter of the cable; and

a thermally activated adhesive layer covering the exterior surface, the
thermally activated adhesive layer having a thickness that is in the range of 10-50
percent of the outer diameter of the cable, and the thermally activated adhesive

being suitable for adhering the cable to a surface of a wall or ceiling when activated.

69.  The adhesive coated cable arrangement of claim 68, wherein the thickness of
the thermally activated adhesive is in the range of 20-40 percent of the outer

diameter of the cable.

70.  The adhesive coated cable arrangement of claim 68, wherein the thickness of
the thermally activated adhesive is in the range of 15-35 percent of the outer

diameter of the cable.

71.  An adhesive coated cable arrangement comprising:

a cable including a signal carrying element surrounded by at least one layer
having an exterior surface; and

a thermally activated adhesive layer covering the exterior surface, the
thermally activated adhesive layer has a viscosity of 5000-20000 centipoise at 350
degrees F, the thermally activated adhesive being suitable for adhering the cable to a

surface of a structure when activated.
72.  The adhesive coated cable arrangement of claim 71, wherein the viscosity of

the thermally activated adhesive is in the range of 7000-15000 centipoise at 350
degrees F.
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73.  The adhesive coated cable arrangement of claim 71, wherein the viscosity of
the thermally activated adhesive is in the range of 10000-13000 centipoise at 350
degrees F.

5 74.  Anadhesive coated cable arrangement comprising:

a cable including a signal carrying element surrounded by at least one layer
having an exterior surface; and

a thermally activated adhesive layer covering the exterior surface, the
thermally activated adhesive layer having an open time of at least 2 seconds at 65

10  degreesF.
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