
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2013/090736 Al
20 June 2013 (20.06.2013) W P O P C T

(51) International Patent Classification: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
H01B 11/22 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(21) International Application Number: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

PCT/US20 12/069772 ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

(22) International Filing Date: NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,

14 December 2012 (14. 12.2012) RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,

(25) Filing Language: English ZM, ZW.

(26) Publication Language: English (84) Designated States (unless otherwise indicated, for every

(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,

61/570,676 14 December 201 1 (14. 12.201 1) US GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

(71) Applicant: ADC TELECOMMUNICATIONS, INC. TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
[US/US]; 13625 Technology Drive, Eden Prairie, MN EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
55344-2252 (US). MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,(72) Inventors: KOWALCZYK, Scott, C ; 7628 Southridge
ML, MR, NE, SN, TD, TG).

Court, Savage, MN 55378 (US). BRANDT, James, J.;
8106 Virginia Circle North, St. Louis Park, MN 55426 Declarations under Rule 4.17:
(US). LEBLANC, Thomas, G.; 246A Worcester Road,

— of inventorship (Rule 4.17(iv))
Westminster, MA 01473 (US).

Published:
(74) Agent: BRUESS, Steven, C ; Merchant & Gould P.C.,

P.O. Box 2903, Minneapolis, MN 55402-0903 (US). — with international search report (Art. 21(3))

(81) Designated States (unless otherwise indicated, for every — before the expiration of the time limit for amending the

kind of national protection available): AE, AG, AL, AM, claims and to be republished in the event of receipt of

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, amendments (Rule 48.2(h))

(54) Title: APPARATUS AND METHOD FOR CABLE STRENGTH MEMBER PROTECTION

o
© FIG. 2

(57) Abstract: The present disclosure relates to an assembly having a telecommunications cable that includes at least one signal cono veying member and a strength member. The assembly also has a clamp mechanism for anchoring the strength member relative to an -
other structure. The assembly further has a protective sleeve positioned over the strength member for providing a protective interface
between the clamp mechanism and the strength member.



APPARATUS AND METHOD FOR

CABLE STRENGTH MEMBER PROTECTION

This application is being filed on 14 December 2012, as a 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 is incorporated

herein by reference in its entirety.

Technical Field

The present disclosure relates generally to strength members used for

reinforcing cables such as telecommunications 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 also typically includes one or

more strength members positioned within the jacket for reinforcing the

telecommunications cable. Example reinforcing members include flexible members

such as aramid 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 a matrix material such as an epoxy resin.

The strength members of a telecommunications cable are designed to

protect the signal conveying members contained within the telecommunications

cable from damage. At a location near where the signal conveying members are

terminated, the strength members are anchored or otherwise attached to another

structure so as to provide strain relief. For example, the strength members are often

anchored to a housing, wall, panel or other structure. In this way, when a tensile

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.



Fasteners such as bolts, screws, nuts or other clamping devices are

often used to anchor strength members to other structures to 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 as to 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 sleeve is

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 a metal material. In certain embodiments, metal material is deformed

beyond its plastic limits during the clamping process. In still other embodiments,

the protective sleeve is a crimp sleeve. In certain embodiments, the crimp sleeve has

a brass 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

sleeve relative to the strength member and to concurrently affix the crimp sleeve

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 systems that 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 1 is a transverse cross sectional view of an example

telecommunications cable;

Figure 2 is a top, plan view of the telecommunications cable of

Figure 1 with a strength member of the telecommunications cable anchored at a

fixation site to provide strain relief to the telecommunications cable;



Figure 3 is a cross sectional view taken along section line 3-3 of

Figure 2;

Figure 4 is a cross sectional view taken along section line 4-4 of

Figure 2;

Figure 5 is a flow 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 sectional view illustrating another technique in

accordance with the principles of the present disclosure for anchoring a strength

member of a telecommunications cable;

Figure 7 is a cross sectional view illustrating a further technique in

accordance with the principles of the present disclosure for anchoring a strength

member of a telecommunications 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 a telecommunications cable to provide strain relief.

Detailed Description

Figure 1 is a transverse, cross sectional view of a telecommunications

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 a preferred 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 is a top, 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., a panel, a wall, a housing, etc.)



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 as to 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. As shown at Figure

3, the clamp mechanism 34 includes a shank 36 (i.e., a stud, a bolt, 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 also 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 a metal construction capable of

plastically 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

a protective layer between the strength member 28 and the clamping element 42. In



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 is taken up by the

protective sleeve 48.

In embodiments where the protective sleeve 48 is a crimp sleeve, it is

possible to pre-crimp the protective sleeve 48 on the strength member 28 at 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 a crimp

sleeve, the crimp sleeve is slid over the strength member 28 to the desired clamping

location, and the clamping action is initiated without having pre-crimped the crimp

sleeve. 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

is axially locked in place with respect to the protective sleeve 48, and the protective

sleeve 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 sleeve 48 is slid 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



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 a threaded 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

a lower 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 a threaded end 237 of a threaded 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. As the

clamp is actuated, the protective sleeve deforms and applies pressure to the strength

member 28. By placing the sleeve between the clamping element and the strength



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.



CLAIMS

1. An assembly comprising:

a telecommunications 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 is a relatively 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 sleeve is a metal 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 a threaded 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 is a nut.

10. The assembly of claim 1, wherein the clamp mechanism includes a threaded

fastener having a threaded shaft and a head.
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