
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

81
2 

74
3

B
1

TEPZZ 8_ 74¥B_T
(11) EP 2 812 743 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
11.05.2016 Bulletin 2016/19

(21) Application number: 13705663.6

(22) Date of filing: 04.02.2013

(51) Int Cl.:
G02B 6/44 (2006.01)

(86) International application number: 
PCT/US2013/024587

(87) International publication number: 
WO 2013/119492 (15.08.2013 Gazette 2013/33)

(54) OPTICAL FIBER WITH RESILIENT JACKET

GLAS FASER MIT ELASTISCHEM MANTEL

FIBRE OPTIQUE DOTÉE D’UNE ENVELOPPE RÉSILIENTE

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 06.02.2012 US 201261595223 P
25.01.2013 US 201313749906

(43) Date of publication of application: 
17.12.2014 Bulletin 2014/51

(73) Proprietor: Tyco Electronics Corporation
Berwyn, PA 19312 (US)

(72) Inventor: MEHAN, Ashok K.
Union City, California 94587 (US)

(74) Representative: Johnstone, Douglas Ian et al
Baron Warren Redfern 
Cambridge House 
100 Cambridge Grove
Hammersmith
London
W6 0LE (GB)

(56) References cited:  
WO-A2-2009/154990 DE-A1- 3 821 123
US-A- 6 068 796 US-B1- 7 203 405



EP 2 812 743 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] This application is directed to optical fibers and
more particularly to rugged optical fibers having a resil-
ient jacket.
[0002] The carrying capacity and communication rate
of optical fibers significantly exceeds that provided by
conventional copper wire. As such, optical fibers are be-
ing used in increasingly diverse settings where features
such as high information capacity, noise immunity and
other advantages may be exploited, from telecommuni-
cations to aerospace to consumer electronics and be-
yond.
[0003] Despite their advantages, optical fibers are gen-
erally more fragile than conventional copper wire. This
may be the case regardless whether the optical fibers
are glass or plastic. In either case, a mechanical shock
has the potential to cause an instantaneous disruption in
the flow of light. More problematic can be situations in
which the mechanical shock results in a break of a glass
fiber and/or a plastic deformation of a plastic fiber. This
can cause a permanent change in the shape of the fiber
and thereby introduce noise, slow the transfer of infor-
mation, or otherwise cause the fiber to perform below
expected performance levels.
[0004] Optical fibers typically include insulating
wraps/braids and/or a jacket that provides some protec-
tion against handling and other wear, but which may not
provide a satisfactory level of impact protection. Thicker
and multilayer fibrous polymeric or ceramic braids in
combinations with wraps and polymeric jackets tend to
make the fiber assembly bulky and heavy, rendering it
unattractive for airframe applications where size and
weight are often important. Metallic protective layers are
also too heavy for most airborne applications. These and
other drawbacks are found in current optical fibers.
[0005] DE 3821123, on which the preamble of claim 1
is based, discloses a jacketed cable having an outer plas-
tic sheath inside of which there is an optical fiber sur-
rounded by a plurality of cushioning elements.
[0006] What is needed is an optical fiber having a jacket
that offers more rugged protection than what is currently
available, which can provide increased impact protection
and more reliable performance.
[0007] The solution is provided by a jacketed optical
fiber comprising: an optical fiber; a cushion layer overly-
ing the optical fiber, the cushion layer comprising a plu-
rality of cushion members; and a polymeric sleeve over-
lying the cushion layer, characterized by tube cushion
members which are helically wrapped about the optical
fiber. In some embodiments, the cushion members are
hollow, while in others the cushion members are at least
partially filled with a soft thermoplastic material. In certain
embodiments, an adhesive layer comprising an adhesive
or mastic material is provided intermediate the cushion
layer and the polymeric sleeve.
[0008] An advantage of exemplary embodiments of the
invention is that the jacket includes a cushion layer that

provides increased impact resistance. This may result in
better performance, including decreasing the likelihood
that a mechanical shock suffered by the fiber will result
in deformation that could cause a loss in optical power.
[0009] Other features and advantages of the present
invention will be apparent from the following more de-
tailed description of exemplary embodiments, taken in
conjunction with the accompanying drawings which illus-
trate, by way of example, the principles of the invention.
[0010] The invention will now be described by way of
example with reference with the accompanying drawing
wherein:

Figure 1 illustrates a cross-sectional view of a jack-
eted optical fiber in accordance with an exemplary
embodiment of the invention.

Figure 2 illustrates a perspective view of the optical
fiber of Figure 1 after the cushion layer has been
applied, but before other overlying layers are ap-
plied.

Figure 3a illustrates an exemplary cushion member
for use in creating the cushion layer, and Figure 3b
illustrates an alternative cushion member included
for background information.

[0011] Where like parts appear in more than one draw-
ing, it has been attempted to use like reference numerals
for clarity.
[0012] According to an exemplary embodiment of the
invention, a jacketed optical fiber is disclosed. The jack-
eted optical fiber comprises an optical fiber; a cushion
layer overlying the optical fiber, the cushion layer com-
prising a plurality of cushion members; and a polymeric
sleeve overlying the cushion layer, characterized by tube
cushion members which are helically wrapped about the
optical fiber. In some embodiments, the cushion mem-
bers are hollow, while in others the cushion members are
at least partially filled with a soft thermoplastic material.
In certain embodiments, an adhesive layer comprising
an adhesive or mastic material is provided intermediate
the cushion layer and the polymeric sleeve.
[0013] An advantage of exemplary embodiments of the
invention is that the jacket includes a cushion layer that
provides increased impact resistance. This may result in
better performance, including decreasing the likelihood
that a mechanical shock suffered by the fiber will result
in deformation that could cause a loss in optical power.
[0014] Exemplary embodiments are directed to jack-
eted optical fibers that employ a cushion layer, including
hollow tubing in some embodiments, for mitigating dam-
age from the impact of mechanical loads and which can
provide very good overall mechanical protection.
[0015] Turning to Figure 1, exemplary embodiments
of the invention are directed to a jacketed optical fiber
100 and fiber optic cables in which a plurality of such
fibers 100 are bundled. It will be appreciated that the
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general principles associated with bundling individual op-
tical fibers to form a fiber optic cable are known in the art
and as a result, are not discussed in further detail herein.
[0016] The jacketed optical fiber 100 includes an opti-
cal fiber 110 as its core. The optical fiber 110 may be
glass, plastic or any other material used to form an optical
fiber, but is preferably a plastic optical fiber, sometimes
referred to in the art as a POF. Any POF fiber may be
used, but is typically constructed of poly(methyl)meth-
acrylate (PMMA). Standard PMMA optical fibers have a
diameter of about 980 microns, with a thin coating (typ-
ically about 20 microns) of a fluoropolymer cladding. Al-
though these and other dimensions used herein are ex-
emplary, it will be appreciated that the principles of the
invention are not so limited and can be readily applied in
conjunction with optical fibers 110 having a dimension
other than 980 microns.
[0017] A buffer layer 120 is optionally, but preferably,
provided over the optical fiber 110, generally by extrud-
ing. The buffer layer 120 is typically a polyolefin and has
a thickness in the range of about 0.05 mm (0.002 inches)
to about 0.25 mm (0.01 inches), generally about 0.15 mm
(about 0.006 inches). The polyolefin can be any suitable
material and may be elastomeric and/or a fluoropolymer
and is preferably not cross-linked; the buffer layer 120
aids in stripping the polymeric layers of the jacketed fiber
100 from the optical fiber 110 for termination. Exemplary
materials for use as the buffer layer include chlorinated
polyethylene (PE), silicone, fluoropolymer, epoxy or a
polymeric resinous layer.
[0018] A cushion layer 130 is applied overlying the op-
tical fiber 110, typically in contact with the buffer layer
120. The cushion layer 130 comprises one or more cush-
ion members that at least partially encase the optical fiber
110 along its length and that serve to provide enhanced
impact protection. The cushion members are preferably
formed of a high strength material. In some embodi-
ments, the cushion members are hollow. It will be appre-
ciated, however, that the cushion members need not be
hollow and in some embodiments one or more cushion
members are partially or entirely filled with a soft thermo-
plastic material. As illustrated in Figure 1, the cushion
members are preferably fibers formed as tube cushion
members 132 (see Figure 3a).
[0019] In addition to impact protection, the use of hol-
low cushion members may allow weight savings com-
pared to cables employing higher specific materials like
glass fibers or even solid monofilaments or solid multi-
filament strength tows. For example, embodiments dis-
closed herein using hollow cushion members have a
cushion layer 130 that is about 25% by volume air that
aids to impart improved crush and impact performance
in the construction.
[0020] The tube cushion members 132 or other type
of cushion members may be constructed of any suitable
polymeric material with a high modulus of elasticity, al-
though as already noted, strong materials such as pol-
yarylene ethers, and particularly polyaryletherketones

like polyetheretherketone (PEEK), are preferred and
which may be annealed or unannealed. Other suitable
materials include polyethersulfone (PES), ultra high mo-
lecular weight polyethylene (UHMWPE), polysulfone
(PS), polyethyleneimide (PEI), and copolymers thereof,
by way of example only.
[0021] The wall thickness of the cushion layer 130 may
be determined by the outer diameter of the cushion mem-
bers. The tubes 132 generally have an outer diameter in
the range of about 0.152 mm (0.006 inches) to about
0.254 mm (0.010 inches), typically about 0.203 mm
(0.008 inches). The wall thickness of the tubes 132 is
generally in the range of about 0.025 mm (0.001 inches)
to about 0.076 mm (0.003 inches), typically about 0.051
mm (0.002 inches). As already noted, it will be appreci-
ated that the ranges associated with these and other di-
mensions herein are not intended to be limiting. While
these dimensions are useful for constructing a jacketed
optical fiber 100 in conjunction with a standard POF hav-
ing a diameter of about 980 microns as the core, the
various layer thicknesses, as well as the wall size of the
cushion members, can all be adjusted accordingly if other
size optical fibers are employed.
[0022] The tube cushion members 132 may be hollow,
containing air, or may be partially or entirely filled with a
soft thermoplastic material such that the tube still exhibits
a suitable level of elasticity to serve as a cushion member.
Exemplary fill materials include fluorinated ethylene pro-
pylene (FEP), tetrafluoroethylene, hexafluoropropylene
and vinylidene fluoride copolymer (THV), polyvinylidene
fluoride (PVdF), or a fluoroelastomer (such as those com-
mercially available as Aflas or Viton), all of which can
provide a cushion effect. In filled tube cushion members
132, the use of a fluorinated polymer has the additional
advantage of providing a filling material improved flam-
mability and smoke resistance.
[0023] As shown in Figure 2, the cushion layer 130 is
formed by wrapping the tube cushion members 132
around the optical fiber 110 in a helical manner. The angle
at which the cushion members helically wrap about the
optical fiber 110 (i.e., the "helix angle") may vary in dif-
ferent embodiments and may depend, at least in part, on
the number and size of the cushion members employed.
The helix angle may range from about 5 degrees to about
80 degrees. At lower helix angles, the tube cushion mem-
bers 132 may tend to take on an elliptical cross-section,
while the tube cushion members 132 retain their circular
cross-section at higher helix angles.
[0024] Although the cushion members that form the
cushion layer 130 have been primarily illustrated and dis-
cussed in terms of filled or hollow tube cushion members
132, it will be appreciated that arrangements outside the
scope of the claimed invention are not so limited. For
example, Figure 3b shows an arrangement in which the
cushion member is a continuous string of closely packed
beads in which discrete beads of air are formed along
the length of a fiber. The hollow bead fiber cushion mem-
ber 134 can be made, for example, by extruding using
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suitably profiled chilled rollers in a similar manner as that
used to produce continuous convoluted tubing.
[0025] An adhesive layer 140 is optionally, but prefer-
ably applied over the cushion layer 130. The adhesive
layer 140 is useful for maintaining the separate cushion
members of the cushion layer 130 in place with respect
to one another during the application of subsequent lay-
ers, as well as for maintaining the cushion members in
place while absorbing an impacting load. The adhesive
layer 140 may be any suitable adhesive or mastic mate-
rial including acrylate, polyamide, or polyurethane based
adhesives that preferably bond well to the cushion layer
130 as well as to the polymeric sleeve 150 to achieve an
intimate contact between these two layers.
[0026] While the adhesive layer 140 may employ any
adhesive for purposes of binding the cushion members,
it will be appreciated that in certain embodiments in which
the jacketed optical fiber 100 is to be used in aerospace
or other specialty applications, other factors may come
into play. For example, the adhesive’s flammability,
smoke level, release of toxic gasses when burnt, or other
physical properties beyond its adhesion may be taken
into consideration when selecting what adhesive to use
for the adhesive layer 140. The adhesive layer 140 is
preferably a halogen rich formulation when low smoke,
low toxicity and low flammability are desired. Terpoly-
mers of tetrafluoroethylene, hexafluoropropylene and vi-
nyledenedifluoride with blends of EVA/EMA/EMA-AA,
EAA, EMA-GMA are especially suitable. One suitable
adhesive formulation is described in U.S. Publication No.
2009/0114343.
[0027] The adhesive of the adhesive layer 140 will
have a tendency to fill the space around the tube cushion
members 132 or other type of cushion member. The ad-
hesive layer 140 will typically be less uniform than other
layers as a result of the topography resulting from the
tube cushion members 132 used in the cushion layer 130
and the thickness of the adhesive layer may usefully be
measured and selected with respect to the outer diameter
of the cushion layer 130 (i.e. the outer diameter of the
cushion members) so as to minimize diameter build up
of the fiber 100. In some embodiments, the adhesive lay-
er 140 may be applied to a thickness of about 0.025 mm
(0.001 inches) beyond the outer diameter of the tube
cushion members 132, and in one embodiment is applied
such that the jacketed optical fiber 100 has an outer di-
ameter of about 1.8 mm after application of the adhesive
layer 140. It is further preferable in some embodiments
to select a material for the adhesive layer 140 that can
be applied in thin layers in a pressure extrusion set up,
commonly employed in wire and cable manufacturing
processes, such as described in U.S. Publication No.
2010/0219555.
[0028] Alternatively, the adhesive layer 140 may be
applied in the form of a tape, typically wrapped about the
fiber 100 in a direction opposite that of the tube cushion
members 132. One suitable tape is a polyimide tape (e.g.
Kapton tape). If a tape is employed, the thickness of the

tape may be about 0.025 mm (0.001 inches), although
any suitable thickness may also be employed.
[0029] In some embodiments, multiple cushion layers
130 may be employed. In such cases, the cushion layers
130 may be applied directly over top of one another fol-
lowed by a single adhesive layer 140. Alternatively, a
separate adhesive layer 140 could be applied over each
separate cushion layer 130.
[0030] A polymeric sleeve 150 is applied over the cush-
ion layer 130, typically overlying and in contact with the
adhesive layer 140. The polymeric sleeve 150 is gener-
ally formed by extrusion and may be constructed of any
suitable polymeric material that bonds well to the adhe-
sive layer 140. The polymeric sleeve 150 provides
strength to the jacketed optical fiber 100 and is typically
constructed from a material having a tensile strength
greater than about 27580 kPa (4000 psi) and preferably
having a tensile strength greater than about 34475 kPA
(5000 psi). Particularly suitable materials for use in the
polymeric sleeve 150 include polyaryletherketones, such
as polyetheretherketone (PEEK), although nylon, poly-
esters, and silicone elastomers, for example, may also
be employed. Generally, any materials suitable for form-
ing the cushion members of the cushion layer 130 may
also be used in forming the polymeric sleeve 150 and
vice versa. In some embodiments, the polymeric sleeve
150 may be a miscible blend of one or more different
types of polymers.
[0031] The polymeric sleeve 150 generally has a thick-
ness in the range of about 0.013 mm (0.0005 inches) to
about 0.254 mm (0.010 inches), but it will again be ap-
preciated that these and other thicknesses discussed
herein are exemplary and may vary depending on the
relative thickness of the other layers of the jacketed op-
tical fiber 100 and particularly the diameter of the optical
fiber 110 that serves as the core. The termination of the
jacketed optical fiber 100 may also be considered in se-
lecting a particular thickness for the polymeric sleeve
150.
[0032] The polymeric sleeve 150 may be the outer lay-
er for the jacketed optical fiber 100, such that this layer
is exposed to the environment. In some embodiments,
an optional outer jacket 160 is applied over the polymer
sleeve 150. Although optional, the final outer jacket 160
may be particularly desirable in aerospace applications,
in which a melt-extrudable polytetrafluoroethylene (PT-
FE), other fluoropolymer, PEI, or other material is applied
because of its chemically inert nature, low smoke and
flammability characteristics and other properties known
to be useful for aerospace. If applied, an outer jacket 160
may be applied to a wall thickness in the range of about
0.102 mm (0.004 inches) to about 0.406 mm (0.016 inch-
es), typically about 0.152 (0.006) to about 0.254 mm
(0.010 inches).

EXAMPLES

[0033] The invention is further described by way of the
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following examples, which are presented by way of illus-
tration and not of limitation.

EXAMPLE 1

[0034] PMMA optical fibers having a diameter of 980
microns (6 60 microns) with a 20 micron fluoropolymer
cladding and about 0.152 mm (0.006 inches) of a pro-
tective fluoropolymer buffer layer were provided. A cush-
ion layer was formed using hollow tubing as cushion
members. The hollow tubing was formed from PEEK and
was extruded to a nominal outer diameter of approxi-
mately 0.229 mm (0.009 inches) and a wall thickness of
approximately 0.051 mm (0.002 inches). Eight hollow
PEEK tubes were used to form the cushion layer by wrap-
ping around the fiber’s core using a helix angle of 34.6
degrees. Wrapping was carried out using a sixteen car-
rier Wardwell Braider; only the upper eight carriers - all
turning clockwise - were employed. Each carrier had a
bobbin with two ends of the hollow tubing, so that 16
sleeves were wrapped in one revolution of the carriages.
The thickness of the cushion layer after wrapping was
about 2.413 mm (0.095 inches).
[0035] A fluoropolymer (THV)-base hot melt adhesive
with the composition given in Table 1 was applied over
the cushion layer to a thickness of about 0.025 mm (0.001
inches). The adhesive also contained small amounts of
a primary antioxidant (Irganox 1010), secondary stabiliz-
er (Arenox 1212) and a color concentrate. This was fol-
lowed by applying a 0.102 mm (0.004 inch) polymeric
sleeve of PEEK. Finally, an outer jacket of a fluoropoly-
mer (melt extrudable PTFE, Moldflon Grade MF 10010)
was extruded having a thickness of 0.178 mm (0.007
inches).

EXAMPLE 2

[0036] In a second example, jacketed optical fibers
were produced in the same manner as described in Ex-
ample 1, except that the buffer layer was a non-flame
retarded polyolefin elastomer instead of the flame retard-
ed buffer used in that example.

TABLE -1

DESCRIPTION % W / W

THV 221 35.50%

Dai-EI G101 14.50%

Lotader AX 8900 15.00%

Lotryl 320 13.00%

Saytex 8010 8.00%

Bright Sun HB 500 4.50%

EXAMPLE 3

[0037] In a third example, PMMA optical fibers having
a diameter of 980 microns (6 60 microns) with a 20 mi-
cron fluoropolymer cladding coated with a non flame-re-
tarded polyolefin elastomer buffer were again provided.
The cushion layer was formed in the same manner as
Examples 1 and 2.
[0038] The same hot melt adhesive was pressure ex-
truded over the core. In this example, a 0.152 mm (0.006
inch) polymeric sleeve of PEEK was applied by extrusion,
followed by an outer jacket of a fluoropolymer (Moldflon
Grade 10010) having a thickness of 0.127 mm (0.005
inches).
[0039] The fibers made according to each of Examples
1, 2 and 3 were subjected to impact testing along with a
control fiber that did not contain a cushion layer. In the
test, the fibers were all used to connect an oscilloscope
to an optical source. The experimental fibers were then
subjected to an impact (by dropping a weight of about
1.4 kg at a height of about 5 cm) at various points along
the fiber length. The oscilloscope measured any change
in optical power both instantaneously upon impact and
shortly thereafter. Instantaneous power loss on impact
was about 0.5 dB or less for the experimental samples,
with a post-impact loss of about 0.15 dB or less, while
the comparative sample demonstrated losses of nearly
two orders of magnitude higher, in the range of about 10
dB.

Claims

1. A jacketed optical fiber (100) comprising: an optical
fiber (110); a cushion layer (130) overlying the optical
fiber (110), the cushion layer (130) comprising a plu-
rality of cushion members (132); and a polymeric
sleeve (150) overlying the cushion layer (130), char-
acterized by

tube cushion members (132) which are helically
wrapped about the optical fiber (110).

2. The jacketed optical fiber of claim 1, wherein at least
one of the cushion members (132) is hollow.

3. The jacketed optical fiber of claim 1, wherein at least
one of the cushion members (132) is at least partially
filled with a fluorinated polymer.

4. The jacketed optical fiber of claim 1 further compris-
ing a buffer layer (120) intermediate the optical fiber
(110) and the cushion layer (130).

5. The jacketed optical fiber of claim 1 further compris-
ing an adhesive layer (140) intermediate the cushion
layer (130) and the polymeric sleeve (150).
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6. The jacketed optical fiber of claim 1 further compris-
ing a fluoropolymer layer (160) overlying the poly-
meric sleeve (150).

7. The jacketed optical fiber of claim 1, wherein the op-
tical fiber (110) is a plastic optical fiber.

8. The jacketed optical fiber of claim 7, wherein the
plastic optical fiber (110) comprises poly(methyl)
methacrylate.

9. The jacketed optical fiber of claim 1, wherein the
cushion layer (130) comprises a polyaryl ether.

10. The jacketed optical fiber of claim 9, wherein the pol-
yaryl ether comprises polyetheretherketone.

11. The jacketed optical fiber of claim 1, wherein the
cushion layer (130) comprises a material selected
from the group consisting of polyethersulfone, ultra
high molecular weight polyethylene, polysulfone,
polyethyleneimide, and copolymers thereof.

12. The jacketed optical fiber of claim 1, wherein the pol-
ymeric sleeve (150) comprises a polymeric material
having a tensile strength greater than 27580 kPa
(4000 psi).

Patentansprüche

1. Ummantelte optische Faser (100), die Folgendes
umfasst: eine optische Faser (110); eine Kissen-
schicht (130), die über der optischen Faser (110)
liegt, wobei die Kissenschicht (130) mehrere Kissen-
elemente (132) umfasst; und eine polymere Hülse
(150), die über der Kissenschicht (130) liegt, ge-
kennzeichnet durch
tubuläre Kissenelemente (132), die schraubenför-
mig um die optische Faser (110) gewickelt sind.

2. Ummantelte optische Faser nach Anspruch 1, wobei
wenigstens eines der Kissenelemente (132) hohl ist.

3. Ummantelte optische Faser nach Anspruch 1, wobei
wenigstens eines der Kissenelemente (132) wenigs-
tens teilweise mit einem fluorinierten Polymer gefüllt
ist.

4. Ummantelte optische Faser nach Anspruch 1, die
ferner eine Pufferschicht (120) zwischen der opti-
schen Faser (110) und der Kissenschicht (130) um-
fasst.

5. Ummantelte optische Faser nach Anspruch 1, die
ferner eine Klebstoffschicht (140) zwischen der Kis-
senschicht (130) und der polymeren Hülse (150) um-
fasst.

6. Ummantelte optische Faser nach Anspruch 1, die
ferner eine Fluorpolymerschicht (160) umfasst, die
über der polymeren Hülse (150) liegt.

7. Ummantelte optische Faser nach Anspruch 1, wobei
die optische Faser (110) eine optische Plastikfaser
ist.

8. Ummantelte optische Faser nach Anspruch 7, wobei
die optische Plastikfaser (110) Poly(methyl)me-
thacrylat umfasst.

9. Ummantelte optische Faser nach Anspruch 1, wobei
die Kissenschicht (130) einen Polyarylether umfasst.

10. Ummantelte optische Faser nach Anspruch 9, wobei
der Polyarylether Polyetheretherketon umfasst.

11. Ummantelte optische Faser nach Anspruch 1, wobei
die Kissenschicht (130) ein Material umfasst, das
ausgewählt ist aus der Gruppe bestehend aus Po-
lyethersulfon, Polyethylen mit ultrahohem Moleku-
largewicht, Polysulfon, Polyethylenimid und Copoly-
meren davon.

12. Ummantelte optische Faser nach Anspruch 1, wobei
die polymere Hülse (150) ein Polymermaterial mit
einer Zugfestigkeit von mehr als 27.580 kPa (4000
psi) umfasst.

Revendications

1. Fibre optique enveloppée (100) comprenant une fi-
bre optique (110) ; une couche d’amortissement
(130) recouvrant la fibre optique (110), la couche
d’amortissement (130) comprenant une pluralité
d’éléments d’amortissement (132) ; et un manchon
polymère (150) recouvrant la couche d’amortisse-
ment (130), caractérisée par
des éléments d’amortissement tubulaires (132) qui
sont enroulés hélicoïdalement autour de la fibre op-
tique (110).

2. Fibre optique enveloppée selon la revendication 1,
dans laquelle au moins l’un des éléments d’amortis-
sement (132) est creux.

3. Fibre optique enveloppée selon la revendication 1,
dans laquelle au moins l’un des éléments d’amortis-
sement (132) est rempli au moins partiellement d’un
polymère fluoré.

4. Fibre optique enveloppée selon la revendication 1,
comprenant en outre une couche tampon (120) entre
la fibre optique (110) et la couche d’amortissement
(130).

9 10 
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5. Fibre optique enveloppée selon la revendication 1,
comprenant en outre une couche d’adhésif (140) en-
tre la couche d’amortissement (130) et le manchon
polymère (150).

6. Fibre optique enveloppée selon la revendication 1,
comprenant en outre une couche de fluoropolymère
(160) recouvrant le manchon polymère (150).

7. Fibre optique enveloppée selon la revendication 1,
dans laquelle la fibre optique (110) est une fibre op-
tique plastique.

8. Fibre optique enveloppée selon la revendication 7,
dans laquelle la fibre optique plastique (110) com-
prend du polyméthylméthacrylate.

9. Fibre optique enveloppée selon la revendication 1,
dans laquelle la couche d’amortissement (130) com-
prend un éther de polyaryle.

10. Fibre optique enveloppée selon la revendication 9,
dans laquelle l’éther de polyaryle comprend le poly-
étheréthercétone.

11. Fibre optique enveloppée selon la revendication 1,
dans laquelle la couche d’amortissement (130) com-
prend un matériau sélectionné dans le groupe con-
sistant en polyéthersulfone, polyéthylène à poids
moléculaire ultra élevé, polysulfone, polyéthylènei-
mide, et leurs copolymères.

12. Fibre optique enveloppée selon la revendication 1,
dans laquelle le manchon polymère (150) comprend
un matériau polymère ayant une résistance à la trac-
tion supérieure à 27580 kPa (4000 psi).
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