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APPARATUS AND METHOD FOR
CABLE STRENGTH MEMBER PROTECTION
This application is being filed on 14 December 2012, asa PCT

International Patent application and claims priority to U.S. Patent Application Serial
No. 61/570,676 filed on 14 December 201 1, the disclosure of which isincorporated

herein by reference in its entirety.

Technical Field
The present disclosure relates generally to strength members used for

reinforcing cables such astelecommunications cables. More particularly, the
present invention relates to systems and methods for anchoring strength members of

telecommunications cables to provide strain relief.

Background
A typical telecommunications cable includes an outer jacket that

surrounds and encloses one or more signal conveying elements (e.g., Copper wires,
optical fibers). A typical telecommunications cable aso typically includes one or
more strength members positioned within thejacket for reinforcing the
telecommunications cable. Example reinforcing members include flexible members
such asaramid yarn that reinforce the telecommunications cable with respect to
tensile loads, and reinforcing rods that provide reinforcement to the
telecommunications cable in both compression and tension. A typical reinforcing
rod configuration includes a plurality of reinforcing elements (e.g., glass fibers)
embedded in amatrix material such asan epoxy resin.

The strength members of atelecommunications cable are designed to
protect the signal conveying members contained within the telecommunications
cable from damage. At alocation near where the signal conveying members are
terminated, the strength members are anchored or otherwise attached to another
structure so asto provide strain relief. For example, the strength members are often
anchored to a housing, wall, panel or other structure. In this way, when atensile
load is applied to the telecommunications cable, the load is transferred through the
strength members to the structure to which the strength members are anchored such
that load is not applied to the signal conveying members of the telecommunications
cable.
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Fasteners such asbolts, screws, nuts or other clamping devices are
often used to anchor strength members to other structuresto provide strain relief. In
the case of relatively stiff, rod-like strength members (e.g., strength members formed
by glass rovings embedded in an epoxy matrix), it has been determined that such
clamping action may damage the strength member. Improvements are needed in this

area.

Summary
The present disclosure relates generally to methods and systems for

anchoring a cable strength member to another structure so asto provide strain relief.
In certain embodiments of the present disclosure, the strength member is anchored to
the other structure using a clamping action, and an intermediate protective sleeveis
positioned between a clamping element and the strength member to protect the
strength member. In certain embodiments, the intermediate protective sleeve can be
made of ametal material. In certain embodiments, metal material is deformed
beyond its plastic limits during the clamping process. In still other embodiments,
the protective sleeve isacrimp sleeve. In certain embodiments, the crimp sleeve has
abrass construction. In certain embodiments, the crimp sleeve can be pre-crimped
on the strength member before the clamping action. In other embodiments, the
crimp sleeve is not pre-clamped prior to the clamping action, and the clamping
action itself deforms the crimp sleeve against the strength member to affix the crimp
deeve relative to the strength member and to concurrently affix the crimp seeve
relative to the structure to which it is desired to anchor the strength member.

It will be appreciated that the aspects of the present disclosure relate
to systemsthat allow strength members to efficiently and effectively be anchored
relative to other structures without damaging the structural integrity of such strength

members.

Brief Description of the Drawings

Figure lisatransverse cross sectional view of an example
telecommunications cable;

Figure 2 isatop, plan view of the telecommunications cable of
Figure 1with a strength member of the telecommunications cable anchored at a

fixation site to provide strain relief to the telecommunications cable;
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Figure 3 is a cross sectional view taken along section line 3-3 of
Figure 2;

Figure 4 is across sectional view taken along section line 4-4 of
Figure 2;

Figure 5 is aflow chart outlining a method in accordance with the
principles of the present disclosure for anchoring a strength member of a
telecommunications cable to provide strain relief;

Figure 6 is a cross sectiona view illustrating another technique in
accordance with the principles of the present disclosure for anchoring a strength
member of atelecommunications cable;

Figure 7 is across sectional view illustrating a further technique in
accordance with the principles of the present disclosure for anchoring a strength
member of atelecommunications cable;

Figures 8-10 are photographs showing a protective sleeve in
accordance with the principles of the present disclosure for use in protecting and

anchoring a strength member of atelecommunications cable to provide strain relief.

Detailed Description

Figure lisatransverse, cross sectiona view of atelecommunications
cable 20. The telecommunications cable 20 includes an outer jacket 22 constructed
of a polymeric material. The telecommunications cable 20 also includes a plurality
of buffer tubes 24 each containing a plurality of signal conveying members such as
optical fibers 26. The telecommunications cable 20 further includes a strength
member 28 for reinforcing the telecommunications cable 20 to prevent damage to
the optical fibers 26. In apreferred embodiment, the strength member 28 is a
relatively stiff rod that provides both tensile and compressive reinforcement to the
telecommunications cable. In one embodiment, the strength member 28 includes a
relatively stiff rod formed by a plurality of reinforcing fibers (e.g., glass rovings or
other glass fibers) bonded together by a matrix material such as epoxy or other
curable resin.

Figure 2 isatop, plan view of an example fixation site 30 where the
strength member 28 of the telecommunications cable 20 is fixed (e.g., anchored,
secured, attached, etc.) to another structure 32 (e.g., apanel, awall, ahousing, etc.)
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to provide strain relief to the telecommunications cable 20. Because the strength

member 28 is anchored to the other structure 32 at the fixation site 30, tensile loads

~ applied to the telecommunications cable 20 are transferred through the strength

member 28 to the structure 32 thereby preventing loading from being applied to the
optical fibers 26.

In the depicted embodiment of Figure 2, a portion of the outer jacket
22 of the telecommunications cable 20 has been stripped away so asto expose a
length of the strength member 28. The exposed strength member 28 is fixed to the
-structure 32 at the fixation site 30 using a clamp mechanism 34. Asshown at Figure
3, the clamp mechanism 34 includes a shank 36 (i.e., a stud, abolt, or other member)
that is fixedly attached to the structure 32. For example, the shank 36 can be
embedded in the structure 32 or otherwise attached to the structure 32. The shank
36 includes external threads 38 that extend around the periphery of the shank 36.
The shank 36 aso includes a pass-through opening 40 through which the exposed
end portion of the strength member 28 is passed. The clamp mechanism 34 further
includes a clamping element 42 in the form of a nut having internal threads that mate

with the external threads 38 of the shank 36. By passing the strength member 28

~ through the pass-through opening 40 and then threading the clamp element 42

downwardly onto the shank 36, the strength member 28 is clamped between a
bottom side 44 of the clamping element 42 and a surface 46 of the shank 36. In this
way, tightening the clamping element 42 provides a clamping action that fixes the
strength member 28 relative to the structure 32 such that the strength member 28 is
prevented from moving along its axis relative to the structure 32.

Referring still to Figures 2-4, a protective sleeve 48 is positioned over
the exposed end portion of the strength member 28 prior to the clamping action. In
certain embodiments, the protective sleeve 48 has ameta construction capable of
plasticaly deforming when radially compressed. In certain embodiments, the
protective sleeve 48 is a crimp sleeve made of a metal material such as brass or
annealed brass coated with tin. Of course, other metal materials could be used as
well.

Still referring to Figures 2-4, the protective sleeve 48 is positioned
over the strength member 28 at a location where the protective sleeve 48 can provide

aprotective layer between the strength member 28 and the clamping element 42. In
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this way, the protective sleeve 48 protects the strength member 28 from abrasion
caused by turning the clamping element 42 against the outer surface of the strength
member 28 during clamping. Instead, any such abrasion istaken up by the
protective sleeve 48.

In embodiments where the protective deeve 48 isa crimp sleeve, it is
possible to pre-crimp the protective sleeve 48 on the strength member 28 a the
location desired to be clamped prior to beginning the crimping action. However,
this is optional. In other embodiments where the protective sleeve 48 is acrimp
seeve, the crimp sleeve is dlid over the strength member 28 to the desired clamping
location, and the clamping action is initiated without having pre-crimped the crimp
deeve. In such embodiments, the clamping action itself deforms the protective
sleeve 48 into contact with the strength member 28 such that the strength member 28
isaxialy locked in place with respect to the protective sleeve 48, and the protective
deeve 48 is concurrently locked in place relative to the structure 32. In this way,
both the protective sleeve 48 and the strength member 28 are anchored relative to
the structure 32 against movement in a direction along an axis 50 of the strength
member 28.

Figure 5 illustrates a method in accordance with the principles of the
present disclosure. At step 52 of the method, the outer jacket 22 of the
telecommunications cable 20 is stripped away to expose an end portion of the
strength member 28. At step 54 of the method, the protective deeve 48 isdid over
the end portion of the strength member 28 and aligned with a segment of the
strength member 28 desired to be clamped. At step 56 of the method, the protective
sleeve 48 and the segment of the strength member 28 desired to be clamped are
positioned at the fixation site 30 and oriented at a desired position relative to the
clamp mechanism 34. At step 58 of the method, the clamp mechanism 34 is
actuated (e.g., by threading the clamping element 42 on the shank 36) to cause the
clamping mechanism 34 to compress the protective sleeve 48 in a lateral/radial
direction relative to the axis 50 of the strength member 28 to deform the protective
sleeve 48 and to anchor the protective sleeve 48 and the strength member 28 at the
fixation site 30. At step 60, the protective sleeve 48 distributes a clamping load
across the segment of the strength member 28 such that the strength member 28 and

the sleeve are anchored relative to the structure 32. The clamping action limits or
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prevents axial movement of the strength member 28 relative to the protective sleeve
48 and also limits/prevents axial movement of the protective sleeve 48 relative to the
structure 32. In this way, the protective sleeve 48 cooperates with the clamp
mechanism 34 to fix the strength member 28 relative to the structure 32.

Figure 6 illustrates an alternative fixation site 130 in accordance with
the principles of the present disclosure. The fixation site 130 includes an offset
member 131 attached to a structure 132 to which it is desired to anchor the strength
member 28 of the telecommunications cable 20. The offset member 131 defines a
pass-through opening 140 for receiving the strength member 28. The offset member
131 also defines an internally threaded opening 141 for receiving athreaded fastener
143 in the form of a bolt. By threading the threaded fastener 143 within the threaded
opening of the offset member 131, the strength member 28 can be clamped between
alower end 145 of the threaded fastening member 143 and the structure 132. The
sleeve 48 is mounted over the segment of the strength member 28 that is clamped
between the threaded fastener 143 and the structure 132. In this way, the strength
member 28 is protected from damage during the clamping process.

Figure 7 illustrates another fixation site 230 in accordance with the
principles of the present disclosure. The fixation site 230 includes a structure 232
relative to which it is desired to anchor the strength member 28 of the
telecommunications cable 20. The structure 232 defines an internally threaded
opening 235 that receives athreaded end 237 of athreaded fastener 239. By
threading the threaded fastener 239 into the threaded opening, the strength member
28 can be clamped between the structure 232 and a head 241 of the threaded fastener
239. The protective sleeve 48 is positioned over the strength member 28 at the
location where the strength member 28 is compressed between the head 241 of the
threaded fastener 239 and the structure 232. In this way, the protective Sleeve 48

provides a protective interface between the clamping mechanism and the structure

232,

The protective sleeve 48 can be referred to a support ring. In use, the
protective sleeve defines a bearing surface against which the clamping element
engages (i.e., bears, presses, compresses, etc.) during the clamping process. Asthe
clamp isactuated, the protective sleeve deforms and applies pressure to the strength

member 28. By placing the sleeve between the clamping element and the strength
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member, and by bearing against the sleeve rather than directly against the strength
member 28, the clamping force applied to the strength member 28 is more widely
and uniformly distributed thereby assisting in maintaining the structural integrity of

the strength member upon clamping.
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CLAIMS

1 An assembly comprising:

atelecommunications cable including at least one signal conveying member
and a strength member;

a clamp mechanism for anchoring the strength member relative to another
structure; and

a protective sleeve positioned over the strength member for providing a

protective interface between the clamp mechanism and the strength member.

2. The assembly of claim 1, wherein the strength member isarelatively stiff
rod.
3. The assembly of claim 2, wherein the rod includes a plurality of reinforcing

fibers embedded in a matrix material.

4. The assembly of claim 3, wherein the reinforcing fibers include glass

rovings, wherein the matrix material includes an epoxy resin.

5. The assembly of claim 1, wherein the protective eeve isametal sleeve.
6. The assembly of claim 1, wherein the protective sleeve is a crimp tube.
7. The assembly of claim 1, wherein the clamp mechanism includes a clamp

element in the form of athreaded fastener.

8. The assembly of claim 7, wherein the threaded fastener includes a clamp

element having internal threads.

9. The assembly of claim 8, wherein the member with internal threads isa nut.

10. The assembly of claim 1, wherein the clamp mechanism includes athreaded
fastener having athreaded shaft and a head.

8
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FIG. 2

SUBSTITUTE SHEET (RULE 26)
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