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Description

CROSS-REFERENCED TO RELATED APPLICA-
TIONS

[0001] This application claims the benefit of priority of
U.S. Provisional Application Serial No. 62/881,298 filed
on July 31, 2019.

BACKGROUND

[0002] The disclosure relates generally to optical fiber
cable constructions and more particularly to optical fiber
cable constructions having a skin layer to provide a cable
jacket having enhanced functionality. Optical fiber cables
have a balance of mechanical properties relating to, inter
alia, the environment in which they are used, how they
are constructed, and how they are installed. Balancing
the properties of an optical fiber cable often involves a
trade-off in desired properties. For example, utilizing a
particular material to achieve a desired environmental
property may make construction or installation of the ca-
ble more difficult.
[0003] US 9,140,867 B1 relates to an optical fiber cable
comprising a plurality of buffer tubes encasing optical
fibers, wherein the buffer tubes are bounded to another
by a skin layer formed as a binder film. The optical fiber
cable comprises a cable jacket of a first material disposed
around the buffer tubes. An access feature is provided
in the cable jacket.

SUMMARY

[0004] In one aspect, the present disclosure relates to
an optical fiber cable according to claim 1. The optical
fiber cable includes a central tube having a first inner
surface and a first outer surface. The first inner surface
defines a bore along a longitudinal axis of the optical fiber
cable. At least one optical fiber is disposed within the
bore of the central tube. A cable jacket is disposed around
the central tube. The cable jacket is made of a first ma-
terial and has a second inner surface and a second outer
surface defining a first thickness therebetween. A skin
layer is disposed around the cable jacket and is made of
a second material. The skin layer has a third inner surface
and a third outer surface defining a second thickness
therebetween. The second thickness is 100 mm or less.
The first material is different from the second material,
and the third outer surface defines the outermost surface
of the optical fiber cable. Further, at least one access
section made of the second material extends from the
skin layer into the first thickness of the cable jacket.
[0005] In another aspect, the present disclosure re-
lates to a method of forming an optical fiber cable ac-
cording to claim 11. In the method, a cable jacket made
of a first material is extruded around a central tube. The
central tube has an interior bore having at least one op-
tical fiber disposed therein. A skin layer made of a second

material is coextruded around the cable jacket. The sec-
ond material is different from the first material, and the
skin layer has a thickness of 100 mm or less. At least one
split in the cable jacket is created with an extrusion die
so that the second material flows into the at least one
split to form at least one access section in the cable jack-
et.
[0006] Additional features and advantages will be set
forth in the detailed description that follows, and in part
will be readily apparent to those skilled in the art from the
description or recognized by practicing the embodiments
as described in the written description and claims hereof,
as well as the appended drawing.
[0007] It is to be understood that both the foregoing
general description and the following detailed description
are merely exemplary, and are intended to provide an
overview or framework to understand the nature and
character of the claims.

BRIEF DESCRIPTION OF THE DRAWING

[0008] The accompanying drawing is included to pro-
vide a further understanding and are incorporated in and
constitute a part of this specification. The drawing illus-
trates one or more embodiment(s), and together with the
description serves to explain principles and the operation
of the various embodiments.

FIG. 1 depicts a longitudinal cross-sectional view of
an optical fiber cable having a skin layer for better
understanding the claimed concept of an optical fiber
cable.

FIG. 2 is a graph of the coefficient of friction (CoF)
of an optical fiber cable having a skin layer and com-
parative examples.

FIG. 3 depicts an embodiment of an optical fiber ca-
ble having a skin layer with access sections extend-
ing into the cable jacket, according to the claimed
embodiment of an optical fiber cable.

FIG. 4 depicts an embodiment of the claimed optical
fiber cable having a skin layer and support ribs.

FIGS. 5A and 5B depict a cable extrusion die for
creating access sections in the cable jacket, accord-
ing to an exemplary embodiment.

FIG. 6 depicts an optical fiber drop cable in which
the optical fibers are contained within a wrapped ar-
mor layer surrounded by a cable jacket for better
understanding the claimed concept of an optical fiber
cable.

FIG. 7 depicts a flowchart for a method of preparing
the optical fiber drop cable of FIG. 6, according to
the claimed embodiment.
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DETAILED DESCRIPTION

[0009] Various embodiments of an optical fiber cable
having a skin layer around a cable jacket are provided.
As will be discussed more fully below, the skin layer en-
hances a desired property of the cable jacket. For exam-
ple, the cable jacket may desirably have a low coefficient
of thermal expansion but a higher than desired coefficient
of friction. Thus, according to the present disclosure, the
skin layer is provided around the cable jacket to enhance
the property of the coefficient of friction, particularly to
lower the coefficient of friction, without substantially di-
minishing the desired property of the low coefficient of
thermal expansion. Other combinations of properties for
the cable jacket and skin layer are discussed below. Fur-
ther, in embodiments, the skin layer is coextruded with
the cable jacket, and during coextrusion, access sections
are formed that extend into or through the thickness of
the cable jacket to provide access to the interior of the
cable jacket. Also disclosed herein are embodiments of
an optical fiber drop cable in which the optical fibers are
contained in a metal tape instead of a central tube or
buffer tube. A cable jacket is formed around the metal
tape so as to provide a simplified, non-preferential bend
drop cable. These and other aspects and advantages
will be discussed in relation to the exemplary embodi-
ments disclosed herein. These embodiments of the op-
tical fiber cable disclosed herein are provided by way of
example and not by way of limitation.
[0010] FIG. 1 depicts an optical fiber cable 10 not being
part of the present invention and having a skin layer 12.
The optical fiber cable 10 includes a plurality of optical
fibers 14 contained within a central tube 16 in a loose
tube configuration. The central tube 16 has a first inner
surface 18 and a first outer surface 20. The first inner
surface 18 defines a central bore 22 in which the optical
fibers 14 are disposed. In embodiments, the central tube
16 includes from one to twelve optical fibers 14 within
the central bore 22. The central bore 22 may also contain
water-blocking material, such as gels, yarns, powders,
or tapes. The central tube 16 has a first thickness T1
between the first inner surface 18 and the first outer sur-
face 20. In embodiments, the first thickness T1 is from
0.30 mm to 0.50 mm, more particularly from 0.35 mm to
0.45 mm. In embodiments, the first outer surface 20 de-
fines a diameter of from 2.5 mm to 3.5 mm. In embodi-
ments, the central tube 16 is made from polybutylene
terephthalate (PBT), polyester, or another similar mate-
rial.
[0011] On the first outer surface 20 of the central tube
16, a plurality of strengthening yarns 24 are provided. As
can be seen in the embodiment of FIG. 1, the strength-
ening yarns 24 are arranged in diametrically opposed
strands 26. In embodiments, each strand 26 includes
from one to eight strengthening yarns 24, more particu-
larly four strengthening yarns 24. Further, in embodi-
ments, the strengthening yarns 24 include at least one
of aramid fibers, glass fibers, or basalt fibers. In embod-

iments, the strengthening yarns 24 having a linear den-
sity of 1000 denier to 2000 denier, more particularly a
linear density of 1400 denier to 1500 denier. In embodi-
ments, the strands 26 of strengthening yarns 24 run
straight and longitudinally along the length of the central
tube 16. In other embodiments, the strands 26 of
strengthening yarns 24 are helically wrapped around the
central tube 16.
[0012] Surrounding the strengthening yarns 24 is a ca-
ble jacket 28. The cable jacket 28 has a second inner
surface 30 and a second outer surface 32. The second
inner surface 30 contacts the strengthening yarns 24 and,
in regions, the first outer surface 20 of the central tube
16. In the region where the second inner surface 30 con-
tacts the central tube 16, the cable jacket 28 has a second
thickness T2 between the second inner surface 30 and
the second outer surface 32 of from 0.3 mm to 0.85 mm,
more particularly from 0.45 mm to 0.7 mm. The skin layer
12 is disposed around the cable jacket 28. In particular,
the skin layer has a third inner surface 34 and a third
outer surface 36. In embodiments, the third outer surface
36 defines the outermost surface of the optical fiber cable
10 and defines an outer diameter of the optical fiber cable
10 of from 3.75 mm to 5.0 mm. Further, the third inner
surface 34 contacts the second outer surface 32 of the
cable jacket 28. In embodiments, the skin layer 12 has
a third thickness T3 of less than 100 mm, more particularly
from 30 mm to 70 mm.
[0013] In embodiments, the skin layer 12 is selected
to provide a new functionality and/or to enhance a prop-
erty of the cable jacket 28. For example, the cable jacket
28 may be selected for a particularly desired first property
at the expense of (or at least without specific considera-
tion to) another desired second property. The skin layer
12 can address the deficiency in the second property so
that the optical fiber cable 10 can take advantage of both
the first and second properties. In one embodiment, the
cable jacket 28 is selected to provide a low coefficient of
thermal expansion (CTE), which provides desirable an-
tibuckling properties. However, in certain circumstances,
the low CTE material may also have a relatively high
coefficient of friction, which can create difficulty during
stranding of optical fiber cables and in installing the op-
tical fiber cables through ducts. Accordingly, in an em-
bodiment, the low CTE cable jacket 28 is provided with
a skin layer 12 of a material having a low coefficient of
friction. In this way, the optical fiber cables 10 are able
to have both desired properties, namely antibuckling pro-
vided by the cable jacket 28 and low coefficient of friction
provided by the skin layer 12.
[0014] In embodiments, the low CTE cable jacket 28
comprises a material that contains from 30% to 60% by
weight of one or more polyolefins, from 30% to 60% by
weight of one or more thermoplastic elastomers, and up
to 20% by weight of one or more inorganic fillers wherein
the material comprises a coefficient of thermal expansion
of 160∗10-6 m/mK or less. Exemplary polyolefins suitable
for use in the low CTE cable jacket 28 include one or
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more of medium-density polyethylene (MDPE), high-
density polyethylene (HDPE), low-density polyethylene
(LDPE), linear low-density polyethylene (LLDPE), and/or
polypropylene (PP), amongst others. Exemplary thermo-
plastic elastomers suitable for use in the low CTE cable
jacket 28 include one or more of ethylene-propylene rub-
ber (EPR), ethylene-propylene-diene rubber (EPDM),
ethylene-octene (EO), ethylene-hexene (EH), ethylene-
butene (EB), ethylene-vinyl acetate (EVA), and/or sty-
rene-ethylene-butadiene-styrene (SEBS), amongst oth-
ers. In embodiments, the inorganic fillers have high as-
pect ratio and are either rod-like or plate-like. A rod-like
filler includes particles that, on average, are longer than
they are thick. In a particular embodiment, the rod-like
filler particles have, on average, a length to thickness
ratio of at least 5:1. In an embodiment, the rod-like filler
includes one or more of wood flour, glass fiber, halloysite,
wollastonite, magnesium oxysulfate, and/or other rein-
forced fibers, amongst others. A plate-like filler includes
particles that, on average, are both longer and wider than
they are thick. In a particular embodiment, the plate-like
filler particles have, on average a length to thickness and
a width to thickness of at least 5:1. In an embodiment,
the plate-like filler includes one or more of mica, talc,
montmorillonite, kaolinite, bentonite, synthetic clay,
and/or other clays, amongst others.
[0015] The composition of the low CTE cable jacket 28
can further include dispersants and/or compatibilizers.
Such additives aid filler dispersion, improve compatibili-
ties between polymer matrices, and stabilize the phase
morphology. Exemplary compatibilizers include block co-
polymers that have alternating olefin block and one or
more other monomer blocks, i.e., alternating block of pol-
yethylene and styrene containing segment (compatible
with SEBS). Exemplary compatibilizers also include a
grafted polymer having a polyolefin backbone that is
grafted with a monomer that is compatible with the used
thermoplastic elastomer. In an embodiment, carbon
black is added to the composition, which absorbs ultra-
violet light for outdoor applications. The additives, such
as dispersants, compatibilizers, carbon black, etc. may
be present in the low CTE cable jacket 28 in an amount
of up to 5% by weight.
[0016] In embodiments, the skin layer 12 comprises a
material having a low coefficient of friction, e.g., a coef-
ficient of friction of 0.30 or less, more particularly 0.25 or
less, and most particularly 0.20 or less. In embodiments,
the skin layer 12 comprises high density polyethylene
(HDPE), medium density polyethylene (MDPE), low den-
sity polyethylene (LDPE), linear low density polyethylene
(LLDPE), ultra high molecular weight polyethylene (UH-
MWPE), very low density polyethylene (VLDPE), polya-
mide (e.g., nylon 6, 6/6, 12), polyester, or polyolefin graft-
ed polyamide-6 (PO-g-PA6; e.g., Apolyha® LP21H avail-
able from Arkema, Colombes Cedex, France).
[0017] FIG. 2 depicts a graph of the coefficient of fric-
tion (CoF) for cables (E1 and E2) having a low CTE cable
jacket 28 and a low coefficient of friction skin layer 12 as

compared to a cable (CE1) with an MDPE jacket and a
cable (CE2) just having a low CTE cable jacket (with no
skin layers). The coefficients of friction for each cable
were determined according to IEC TR62470. The box
plot of FIG. 2 shows CoF values for each cable in an
initial test and CoF values for each cable in a repeat test.
As can be seen, CE1, having just an MDPE jacket and
no skin layer, has a relatively low coefficient of friction of
around 0.2. CE2, which just had a low CTE jacket and
no skin layer, had a coefficient of friction of around
0.55-0.60. E1 has a cable jacket 28 comprised of a first
material which is the low CTE cable jacket 28 and has a
skin layer 12 comprised of a second material including
PO-g-PA6 having a lower coefficient of friction than the
first material. E2 has a cable jacket 28 comprised of a
first material which is the low CTE cable jacket 28 and
has a skin layer 12 of a second material such as HDPE
with a lower coefficient of friction than the first material.
The skin layers 12 for E1 and E2 each may have a thick-
ness of about 50 mm. E1 and E2 each had a coefficient
of friction of less than 0.3, and were both about 0.21 or
less. Thus, using a thin skin layer 12, a low coefficient of
friction cable can be provided that also has the advan-
tages provided by a low CTE cable jacket 28. Additionally,
the cable of E2 also provides improved impact resist-
ance, in particular being able to withstand two impacts
per location at 2.94 Nm impact energy according to ICEA-
640.
[0018] While the properties of low CTE cable jacket 28
and low coefficient of friction skin layer 12 were de-
scribed, other combinations of properties are also pos-
sible. For example, in embodiments, the optical fiber ca-
ble 10 has a cable jacket 28 comprising polyvinylchloride
(PVC). The PVC cable jacket 28 provides cost-effective
flame retardance for cables used both indoors and out-
doors. However, in some circumstances, the PVC cable
jacket 28 does not pass the cold impact testing per ICEA-
640. In such circumstances, the PVC cable jacket 28 may
be provided with a skin layer 12 of polyvinylidene fluoride
(PVDF), which helps the optical fiber cable 10 pass the
cold impact testing while also improving flame retardant
performance. In particular, the cable 10 having the PVC
cable jacket 28 and PVDF skin layer 12 has improved
crush and impact performance and an improvement in
burn testing.
[0019] In still another embodiment, the skin layer 12 is
used to facilitate connectorizing a cable. In particular,
certain connectors use heat shrink materials, such as
cross-linked polyolefins including having an adhesive
layer of ethylene vinyl acetate (EVA) or polyamide-mod-
ified EVA, to prevent water ingress at the connection. In
certain circumstances, the cable jacket 28 is made from
a material, such as PVC or polyethylene, that includes
plasticizers that prevents a stable bond to the heat shrink
material, or the material from which the cable jacket 28
is made may not be compatible with the heat shrink ma-
terial. In such embodiments, the skin layer 12 (such as
a PO-g-PA6) can be used to provide a layer compatible
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with the cable jacket 28 and heat shrink material or that
prevents migration of plasticizers that would render the
bond unstable.
[0020] The skin layer 12 can also be co-extruded with
the cable jacket 28 in a manner that provides the optical
fiber cable 10 with a fast access feature. FIG. 3 is a pho-
tograph of an optical fiber cable 10 having a skin layer
12 with access sections 38 that extend into the cable
jacket 28. In the embodiment shown in FIG. 3, the access
sections 38 are formed during coextrusion of the skin
layer 12 with the cable jacket 28. In particular, a flow
splitter is used during extrusion to create a discontinuity
in the extruded cable jacket 28, which is filled with the
material of the skin layer 12. In the embodiment shown
in FIG. 3, the access section 38 extends substantially
through the second thickness T2 of the cable jacket 28.
In embodiments, the access section 38 extends through
at least 50% of second thickness T2 of the cable jacket
28. In other embodiments, the access section 38 extends
through at least 80% of second thickness T2 of the cable
jacket 28. Further, two, diametrically-opposed access
sections 38 are shown in FIG. 3, but in other embodi-
ments, the optical fiber cable 10 can include a single ac-
cess section 38 or a plurality of access sections 38, in-
cluding as many as four access sections 38. When there
is a plurality of access sections, each one of the access
sections 38 may be generally spaced equidistantly apart
around the circumference of the cable 28.
[0021] FIG. 4 depicts an embodiment of an optical fiber
cable 10 including four access sections 38. Further, as
compared to the embodiment of FIG. 3, the access sec-
tions 38 of FIG. 4 are wider and, besides providing access
to the interior of the optical fiber cable 10, the access
sections 38 also act as support ribs that provide, e.g.,
additional crush resistance and/or antibuckling proper-
ties at cold temperatures. In embodiments, the width W
of the access sections 38 (as measured at their narrowest
point) is from 0.1 mm to 0.3 mm. Further, in embodiments,
the access sections 38 contain additional fillers and/or
low CTE material to enhance the support rib function.
[0022] Embodiments of the optical fiber cable 10 as
described above can be formed via a coextrusion proc-
ess in which the central tube 16 containing the plurality
of optical fibers 14 is coated with the cable jacket 28.
During extrusion of the cable jacket 28, the skin layer 12
is coextruded around the cable jacket 28. In order to form
the access sections 38, an extrusion die 40 as shown in
FIGS. 5A-5B is used. As shown in FIG. 5A, the extrusion
die 40 includes a flow splitter feature 42. By increasing
the depth, width, and angle of the flow splitter feature 42,
the amount of material deposited in the access sections
38 can be adjusted, e.g., to form the support ribs shown
in FIG. 4. The material of the skin layer 12 flows through
a first channel portion 44, through second channel por-
tions 46 and over the flow splitter feature 42. The material
flowing over the flow splitter feature 42 forms the access
sections 38, and the material flowing over the second
channel portions 46 forms the skin layer 12.

[0023] FIG. 5B depicts a cross-section of the extrusion
die 40 of FIG. 5A taken along line A-A. The extrusion die
40 has a central bore 48 along a longitudinal axis of the
extrusion die 40. The central tube 16 having strands 26
of strengthening yarns 24 extending alongside the central
tube 16 and having molten cable jacket 28 material ex-
truded thereon is pulled through the extrusion die 40
where the skin layer 12 is applied over the cable jacket
28, also forming the access sections 38. In this way, an
optical fiber cable 10 having access sections 38 and a
skin layer 12 is formed. As discussed above, the optical
fiber cable 10 exhibits the beneficial properties of both
the cable jacket 28 and the skin layer 12.
[0024] Figure 6 shows an optical fiber drop cable 100
not being part of the present invention. The optical fiber
drop cable 100 includes a plurality of optical fibers 102
disposed within a central bore 104 formed by an armor
tape 106, e.g., steel tape. In particular, a flat (i.e., non-
corrugated) armor tape 106 is formed around a bundle
of optical fibers 102. In embodiments, the bundle of op-
tical fibers 102 may also include water-blocking yarns to
prevent water from propagating within the central bore
104 formed by the armor tape 106. Surrounding the armor
tape 106 is a cable jacket 108. The cable jacket 108 has
an interior surface 110 and an exterior surface 112. The
interior surface 110 is in contact with the armor tape 106,
and the exterior surface 112 defines the outermost sur-
face of the optical fiber drop cable 100. In embodiments,
the exterior surface 112 defines an outer diameter of the
optical fiber drop cable 100 of from 4.0 mm to 5.5 mm,
e.g., about 4.8 mm.
[0025] In embodiments, the optical fibers 102 are bare
fibers comprising a core, cladding, coating, and optionally
a pigment or ink layer for identification. Further, in em-
bodiments, the armor tape 106 has a thickness of from
0.1 mm to 0.2 mm, and in embodiments, the armor tape
106 is made from at least one of steel or aluminum. In
embodiments, when wrapped around the bundle of op-
tical fibers 102 and water-blocking yarn (if provided) the
armor tape 106 has a diameter of from 1 mm to 3 mm.
In embodiments, the cable jacket 108 is made from at
least one of medium density polyethylene (MDPE), high-
density polyethylene (HDPE), low-density polyethylene
(LDPE), linear low-density polyethylene (LLDPE), very
low density polyethylene (VLDPE), polypropylene (PP),
ethylene vinyl acetate (EVA), ethylene-acrylate copoly-
mers, polyolefin elastomer copolymer, polyethylene-
polypropylene copolymer, butene- and octene- branched
copolymers, or maleic anhydride-grafted versions of the
foregoing polymers.
[0026] FIG. 7 provides a flow diagram of a method 200
of forming the optical fiber drop cable 100. In a first step
202 of the method 200, a bundle of optical fibers 102 are
provided along with any water blocking yarns that are to
be incorporated into the optical fiber drop cable 100. In
embodiments, the optical fibers 102 are color-coded for
identification purposes. In embodiments, the bundle in-
cludes from one to twelve optical fibers 102.
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[0027] In a next step 204, an armor tape 106 (e.g., steel
tape) is wrapped around the bundle of optical fibers 102
and water-blocking yarns. As mentioned above, the ar-
mor tape 106 is flat and not corrugated. In an embodi-
ment, the longitudinal edges of the armor tape 106 over-
lap by, e.g., 0.1 mm to 0.5 mm once wrapped around the
bundle of optical fibers 102.
[0028] After the armor tape 106 is wrapped around the
bundle of optical fibers 102, the cable jacket 108 is ex-
truded over the armor tape 106 in a final step 206.
[0029] Advantageously, the cable constructed accord-
ing to the embodiment shown in FIG. 6 via the method
of FIG. 7 does not include any buffer tubes or strength-
ening rods, which creates a drop cable 100 having a rel-
atively small diameter and without having a preferential
bend direction. By comparison, some conventional cable
designs include multiple glass-reinforced plastic rods
that create a preferential bending axis, making routing
the drop cable through ducts with turns in multiple direc-
tion difficult. Further, as compared to traditional loose
tube and central tube cables, the optical fiber drop cable
100 contains less layers of material, which reduces the
overall size of the cable.
[0030] Unless otherwise expressly stated, it is in no
way intended that any method set forth herein be con-
strued as requiring that its steps be performed in a spe-
cific order. Accordingly, where a method claim does not
actually recite an order to be followed by its steps or it is
not otherwise specifically stated in the claims or descrip-
tions that the steps are to be limited to a specific order,
it is in no way intended that any particular order be in-
ferred. In addition, as used herein, the article "a" is in-
tended to include one or more than one component or
element, and is not intended to be construed as meaning
only one.

Claims

1. An optical fiber cable, comprising:

a central tube (16) having a first inner surface
(18) and a first outer surface (20), wherein the
first inner surface (18) defines a bore (22) along
a longitudinal axis of the optical fiber cable (10);
at least one optical fiber (14) disposed within the
bore (22) of the central tube (16);
a cable jacket (28) disposed around the central
tube (16), the cable jacket (28) comprising a first
material and having a second inner surface (30)
and a second outer surface (32) defining a first
thickness therebetween;
a skin layer (12) disposed around the cable jack-
et (28), the skin layer (12) comprising a second
material and having a third inner surface (34)
and a third outer surface (36) defining a second
thickness therebetween, the second thickness
being 100 mm or less;

wherein the first material is different from the
second material;
wherein the third outer surface (36) defines an
outermost surface of the optical fiber cable (10);
wherein the cable jacket (28) is formed as a non-
continuous layer comprising at least one access
section (38) that consists of the second material
and extends from the skin layer (12) into the first
thickness of the cable jacket (28).

2. The optical fiber cable of claim 1, wherein the first
material has a first coefficient of friction and the sec-
ond material has a second coefficient of friction, and
wherein the second coefficient of friction is less than
the first coefficient of friction.

3. The optical fiber cable of one of the previous claims,
wherein the second coefficient of friction is 0.30 or
less.

4. The optical fiber cable of one of the previous claims,
wherein the first material comprises from 30% to
60% by weight of one or more polyolefins, from 30%
to 60% by weight of one or more thermoplastic elas-
tomers, and up to 20% by weight of one or more
inorganic fillers and wherein the first material com-
prises a coefficient of thermal expansion of 160∗10-6

m/mK or less.

5. The optical fiber cable of one of the previous claims,
wherein the skin layer (12) comprises at least one
of high density polyethylene (HDPE), medium den-
sity polyethylene (MDPE), low density polyethylene
(LDPE), very low density polyethylene (VLDPE), lin-
ear low density polyethylene (LLDPE), ultra high mo-
lecular weight polyethylene (UHMWPE), a polya-
mide, a polyester, or a polyolefin grafted polyamide-
6.

6. The optical fiber cable of any one of claims 1 to 5,
wherein the cable jacket (28) comprises polyvinyl
chloride and the skin layer comprises polyvinylidene
fluoride.

7. The optical fiber cable of any one of claims 1 to 6,
wherein the at least one access section (38) extends
through at least 80% of a thickness of the cable jacket
(28).

8. The optical fiber cable of any one of claims 1 to 7,
wherein the at least one access section (38) has a
narrowest width of from 0.1 mm to 0.3 mm.

9. The optical fiber cable of any one of claims 1 to 8,
comprising at least two access sections (38), where-
in the at least two access sections (38) are equidis-
tantly spaced around the cable jacket (28).
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10. The optical fiber cable of any one of claims 1 to 9,
wherein the second thickness of the skin layer (12)
is 50 mm or less.

11. A method of forming an optical fiber cable, compris-
ing:

extruding a cable jacket (28) comprising a first
material around a central tube (16), wherein
the central tube (16) comprises an interior bore
(22) having at least one optical fiber (14) dis-
posed therein;
coextruding a skin layer (12) comprising a sec-
ond material around the cable jacket (28),
wherein the second material is different from the
first material and wherein the skin layer (12) has
a thickness of 100 mm or less; and
creating at least one split in the cable jacket (28)
with an extrusion die (40) so that the second
material flows into the at least one split to form
at least one access section (38) in the cable jack-
et (28).

12. The method of claim 11, wherein the first material
has a first coefficient of friction and the second ma-
terial has a second coefficient of friction and wherein
the second coefficient of friction is less than the first
coefficient of friction.

13. The method of one of claims 11 or 12, wherein the
second coefficient of friction is 0.30 or less.

14. The method of one of claims 11 to 13, wherein the
first material comprises from 30% to 60% by weight
of one or more polyolefins, from 30% to 60% by
weight of one or more thermoplastic elastomers, and
up to 20% by weight of one or more inorganic fillers
and wherein the first material comprises a coefficient
of thermal expansion of 160∗10-6 m/mK or less.

15. The method of any one of claims 11 to 14, wherein
the cable jacket (28) comprises polyvinyl chloride
and the skin layer comprises polyvinylidene fluoride.

Patentansprüche

1. Glasfaserkabel, aufweisend:

ein Zentralrohr (16), das eine erste Innenfläche
(18) und eine erste Außenfläche (20) hat, wobei
die erste Innenfläche (18) eine Bohrung (22) ent-
lang einer Längsachse des Glasfaserkabels
(10) definiert;
mindestens eine Glasfaser (14), die innerhalb
der Bohrung (22) des Zentralrohrs (16) ange-
ordnet ist;
einen Kabelmantel (28), der um das Zentralrohr

(16) herum angeordnet ist, wobei der Kabel-
mantel (28) ein erstes Material aufweist und eine
zweite Innenfläche (30) und eine zweite Außen-
fläche (32) hat, die eine erste Dicke dazwischen
definieren;
eine Außenschicht (12), die um den Kabelman-
tel (28) herum angeordnet ist, wobei die Außen-
schicht (12) ein zweites Material aufweist und
eine dritte Innenfläche (34) und eine dritte Au-
ßenfläche (36) hat, die eine zweite Dicke dazwi-
schen definieren, wobei die zweite Dicke 100
mm oder weniger beträgt;
wobei sich das erste Material vom zweiten Ma-
terial unterscheidet;
wobei die dritte Außenfläche (36) eine äußerste
Oberfläche des Glasfaserkabels (10) definiert;
wobei der Kabelmantel (28) als nicht durchgän-
gige Schicht gebildet ist, die mindestens einen
Zugangsabschnitt (38) aufweist, der aus dem
zweiten Material besteht und sich von die Au-
ßenschicht (12) in die erste Dicke des Kabel-
mantels (28) hinein erstreckt.

2. Glasfaserkabel nach Anspruch 1, wobei das erste
Material einen ersten Reibungskoeffizienten und
das zweite Material einen zweiten Reibungskoeffizi-
enten hat, und wobei der zweite Reibungskoeffizient
kleiner als der erste Reibungskoeffizient ist.

3. Glasfaserkabel nach einem der vorhergehenden An-
sprüche, wobei der zweite Reibungskoeffizient 0,30
oder weniger beträgt.

4. Glasfaserkabel nach einem der vorhergehenden An-
sprüche, wobei das erste Material 30 bis 60 Gew.-
% eines oder mehrerer Polyolefine, 30 bis 60 Gew.-
% eines oder mehrerer thermoplastischer Elastome-
re und bis zu 20 Gew.-% eines oder mehrerer anor-
ganischer Füllstoffe aufweist und wobei das erste
Material einen Wärmeausdehnungskoeffizienten
von 160*10-6 m/mK oder weniger aufweist.

5. Glasfaserkabel nach einem der vorhergehenden An-
sprüche, wobei die Außenschicht (12) Polyethylen
hoher Dichte (HDPE), Polyethylen mittlerer Dichte
(MDPE), Polyethylen niedriger Dichte (LDPE), Po-
lyethylen sehr niedriger Dichte (VLDPE), lineares
Polyethylen niedriger Dichte (LLDPE), Polyethylen
mit ultrahohem Molekulargewicht (UHMWPE), ein
Polyamid, ein Polyester und/oder mit Polyolefin ge-
pfropftes Polyamid-6 aufweist.

6. Glasfaserkabel nach einem der Ansprüche 1 bis 5,
wobei der Kabelmantel (28) Polyvinylchlorid und die
Außenschicht Polyvinylidenfluorid aufweist.

7. Glasfaserkabel nach einem der Ansprüche 1 bis 6,
wobei sich mindestens ein Zugangsabschnitt (38)
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über mindestens 80% einer Dicke des Kabelmantels
(28) erstreckt.

8. Glasfaserkabel nach einem der Ansprüche 1 bis 7,
wobei der mindestens eine Zugangsabschnitt (38)
eine engste Breite von 0,1 mm bis 0,3 mm aufweist.

9. Glasfaserkabel nach einem der Ansprüche 1 bis 8,
mit mindestens zwei Zugangsabschnitten (38), wo-
bei die mindestens zwei Zugangsabschnitte (38) in
gleichem Abstand um den Kabelmantel (28) herum
angeordnet sind.

10. Glasfaserkabel nach einem der Ansprüche 1 bis 9,
wobei die zweite Dicke der Außenschicht (12) 50 mm
oder weniger beträgt.

11. Verfahren zur Bildung eines Glasfaserkabels, um-
fassend:

Extrudieren eines Kabelmantels (28), der ein
erstes Material aufweist, um ein Zentralrohr (16)
herum, wobei das Zentralrohr (16) ein Innen-
bohrung (22) mit mindestens einer darin ange-
ordneten Glasfaser (14) aufweist;
Coextrudieren einer Außenschicht (12), die ein
zweites Material aufweist, um den Kabelmantel
(28) herum, wobei sich das zweite Material vom
ersten Material unterscheidet und die Außen-
schicht (12) eine Dicke von 100 mm oder weni-
ger hat; und
Erzeugen von mindestens einem Spalt in dem
Kabelmantel (28) mit einem Extrusionswerk-
zeug (40), so dass das zweite Material in den
mindestens einen Spalt fließt, um mindestens
einen Zugangsabschnitt (38) im Kabelmantel
(28) zu bilden.

12. Verfahren nach Anspruch 11, wobei das erste Ma-
terial einen ersten Reibungskoeffizienten und das
zweite Material einen zweiten Reibungskoeffizien-
ten hat, und wobei der zweite Reibungskoeffizient
kleiner ist als der erste Reibungskoeffizient.

13. Verfahren nach einem der Ansprüche 11 oder 12,
wobei der zweite Reibungskoeffizient 0,30 oder we-
niger beträgt.

14. Verfahren nach einem der Ansprüche 11 bis 13, wo-
bei das erste Material 30 bis 60 Gew.-% eines oder
mehrerer Polyolefine, 30 bis 60 Gew.-% eines oder
mehrerer thermoplastischer Elastomere und bis zu
20 Gew.-% eines oder mehrerer anorganischer Füll-
stoffe aufweist, und wobei das erste Material einen
Wärmeausdehnungskoeffizienten von 160*10-6

m/mK oder weniger aufweist.

15. Verfahren nach einem der Ansprüche 11 bis 14, wo-

bei der Kabelmantel (28) Polyvinylchlorid und die Au-
ßenschicht Polyvinylidenfluorid aufweist.

Revendications

1. Câble à fibre optique, comprenant :

un tube central (16) présentant une première
surface intérieure (18) et une première surface
extérieure (20), sachant que la première surface
intérieure (18) définit un alésage (22) le long
d’un axe longitudinal du câble à fibre optique
(10) ;
au moins une fibre optique (14) disposée à l’in-
térieur de l’alésage (22) du tube central (16) ;
une gaine de câble (28) disposée autour du tube
central (16), la gaine de câble (28) comprenant
un premier matériau et présentant une deuxiè-
me surface intérieure (30) et une deuxième sur-
face extérieure (32) définissant une première
épaisseur entre elles ;
une couche de peau (12) disposée autour de la
gaine de câble (28), la couche de peau (12) com-
prenant un deuxième matériau et présentant
une troisième surface intérieure (34) et une troi-
sième surface extérieure (36) définissant une
deuxième épaisseur entre elles, la deuxième
épaisseur étant de 100 mm ou moins ;
sachant que le premier matériau est différent du
deuxième matériau ;
sachant que la troisième surface extérieure (36)
définit une surface la plus externe du câble à
fibre optique (10) ;
sachant que la gaine de câble (28) est formée
comme une couche non continue comprenant
au moins une section d’accès (39) qui est com-
posée du deuxième matériau et s’étend depuis
la couche de peau (12) jusque dans la première
épaisseur de la gaine de câble (28).

2. Le câble à fibre optique de la revendication 1, sa-
chant que le premier matériau a un premier coeffi-
cient de friction et le deuxième matériau a un deuxiè-
me coefficient de friction, et sachant que le deuxième
coefficient de friction est inférieur au premier coeffi-
cient de friction.

3. Le câble à fibre optique de l’une des revendications
précédentes, sachant que le deuxième coefficient
de friction est de 0,30 ou moins.

4. Le câble à fibre optique de l’une des revendications
précédentes, sachant que le premier matériau com-
prend de 30 % à 60 % en poids d’une ou de plusieurs
polyoléfines, de 30 % à 60 % en poids d’un ou de
plusieurs élastomères thermoplastiques, et jusqu’à
20 % en poids d’un ou de plusieurs agents de rem-
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plissage inorganiques et sachant que le premier ma-
tériau comprend un coefficient de dilatation thermi-
que de 160*10-6 m/mK ou moins.

5. Le câble à fibre optique de l’une des revendications
précédentes, sachant que la couche de peau (12)
comprend au moins l’un d’un polyéthylène à haute
densité (HDPE), d’un polyéthylène à densité moyen-
ne (MDPE), d’un polyéthylène à faible densité (LD-
PE), d’un polyéthylène à très faible densité (VLDPE),
d’un polyéthylène à faible densité linéaire (LLDPE),
d’un polyéthylène à poids moléculaire ultra-élevé
(UHMWPE), d’un polyamide, d’un polyester, ou d’un
polyamide-6 greffé d’une polyoléfine.

6. Le câble à fibre optique de l’une quelconque des
revendications 1 à 5, sachant que la gaine de câble
(28) comprend du chlorure de polyvinyle et la couche
de peau comprend du fluorure de polyvinylidène.

7. Le câble à fibre optique de l’une quelconque des
revendications 1 à 6, sachant que l’au moins une
section d’accès (38) s’étend à travers au moins 80
% d’une épaisseur de la gaine de câble (28).

8. Le câble à fibre optique de l’une quelconque des
revendications 1 à 7, sachant que l’au moins une
section d’accès (38) a une largeur la plus étroite de
0,1 mm à 0,3 mm.

9. Le câble à fibre optique de l’une quelconque des
revendications 1 à 8, comprenant au moins deux
sections d’accès (38), sachant que les au moins
deux sections d’accès (38) sont espacées de ma-
nière équidistante autour de la gaine de câble (28).

10. Le câble à fibre optique de l’une quelconque des
revendications 1 à 9, sachant que la deuxième épais-
seur de la couche de peau (12) est de 50 mm ou
moins.

11. Procédé de formation d’un câble à fibre optique,
comprenant :

l’extrusion d’une gaine de câble (28) compre-
nant un premier matériau autour d’un tube cen-
tral (16), sachant que le tube central (16) com-
prend un alésage intérieur (22) comportant au
moins une fibre optique (14) disposée dans ce-
lui-ci ;
la coextrusion d’une couche de peau (12) com-
prenant un deuxième matériau autour de la gai-
ne de câble (28), sachant que le deuxième ma-
tériau est différent du premier matériau et sa-
chant que la couche de peau (12) a une épais-
seur de 100 mm ou moins ; et
la création d’au moins une fente dans la gaine
de câble (28) avec une matrice d’extrusion (40)

de telle sorte que le deuxième matériau s’écoule
dans l’au moins une fente pour former au moins
une section d’accès (38) dans la gaine de câble
(28).

12. Le procédé de la revendication 11, sachant que le
premier matériau a un premier coefficient de friction
et le deuxième matériau a un deuxième coefficient
de friction et sachant que le deuxième coefficient de
friction est inférieur au premier coefficient de friction.

13. Le procédé de l’une des revendications 11 ou 12,
sachant que le deuxième coefficient de friction est
de 0,30 ou moins.

14. Le procédé de l’une des revendications 11 à 13, sa-
chant que le premier matériau comprend de 30 % à
60 % en poids d’une ou de plusieurs polyoléfines,
de 30 % à 60 % en poids d’un ou de plusieurs élas-
tomères thermoplastiques, et jusqu’à 20 % en poids
d’un ou de plusieurs agents de remplissage inorga-
niques et sachant que le premier matériau comprend
un coefficient de dilatation thermique de 160*10-6

m/mK ou moins.

15. Le procédé de l’une quelconque des revendications
11 à 14, sachant que la gaine de câble (28) com-
prend du chlorure de polyvinyle et la couche de peau
comprend du fluorure de polyvinylidène.
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