1CABLE ASSEMBLY W TH ANCHOR 2 3FI ELD OF THE | NVENTI ON 4 5[ 0001] The
present invention relates generally to a cable assenbly with an
anchor, and 6nore particularly to a cable assenbly where the anchor
is a flemsh eye. 7 8BACKGROUND OF THE I NVENTION 9 10 [0002] Cable
assenblies with anchors are used for a wide variety of applications,
11i ncl udi ng heavy duty offshore connecting and lifting. Cable
assenblies used in such 12applications are often constructed with
what is referred to as a sling with a flem sh eye. 13Wth a flem sh
eye, 4 loop is formed at GAB &W@%ﬁﬁ'@“tﬂ”éﬁ@ﬂji ng strands of
the 14 cabl e and w apping them over each other. The ends of the cable
are sécured together 15using a sleeve. In sone instances an adhesive
may be applied in the sleeve to secure 16 the cable ends to a main
body ®f the cable. Such knowElELBRERHEVNVEMNTI@Nassenbl i es 17have
found extensive use in nautical and offshore applications. 18

19[ 0083] However, in sone applications, as the adhesive is cured it
has been found that 20 the adhesive does not provide sufficient

bondi g [MDONERTR prasertlim@ntomrelateb generalleto 2dabe asseribly aith ah@nskyicand
probl ens, including visible cracks appearing on a surface of the

22adhgsi wRre partiv@aittolpcatRs hssdmitly Whelty e iadehdt i€ aflbmishsgrbl y where
this is not a concern. 23

7
8 BACKGROUND OF THE INVENTION

9
10  [0002] Cable assembilies with anchors are used for a wide variety of applications,
11  including heavy duty offshore connecting and lifting. Cable assemblies used in such
12 applications are often constructed with what is referred to as a sling with a flemish eye.
13 With a flemish eye, a loop is formed at the end of a cable by dividing strands of the
14  cable and wrapping thérﬁ over each other. The ends of the cable are secured together
15 using a sleeve. In some instances an adhesive may be applied in the sleeve to secure
16 the cable ends to a main body of the cable. Such known flemish eye cable assemblies
17 have found extensive use in nautical and offshore applications,
18
19 [0003] However, in some applications, as the adhesive is cured it has been found that
20  the adhesive does not provide sufficient bonding between the sleeve and the cable.
21  This can lead to several problems, including visible cracks appearing on a surface of the

22 adhesive. It would be desirable to provide a cable assembly where this is not a concern.

23



1SUMVARY OF THE I NVENTION 2 3[0004] In accordance with a first
aspect, a cable assenbly conprises a cable having a 4nmai n body,
strands, a tail and a first cable end, an anchor, and a sl eeve having
a bore, 5a first end and a second end. The first end is positioned
general |y adjacent the anchor, 6 the second end is positioned renote
fromthe anchor, and the cable end is positioned in 7the bore. A
cured adhesive is positioned in the bore, binding the sleeve to the

cable, 8along with a rope insert positioned at |east partially within
the bdre, wherein the curedwmpe inserts in a
fixed position with respect to the sleeve. 10 11[ 0005] Fromthe
foregdi ng di sclosure and the follow ng nore detailed description of
12various preferred enbodinents it will be apparent to those skilled
in thé af@00dhataccordanepwik arfirstiaspedtt 2 oablpresenlkly camprises 4 catlathaving a
advance in the technol ogy of cable assenblies. 1l4Particularly

si gni #i cardin body, birsndsggdaitiandsa fitst catné end, &l aricher, iandendieese fedvirgy alborepr
provi ding a 15high quality cable assenbly especially for use in

of f sher e adinst endwihti @adecapg ehd.atTiherfest ehd idositioreaajent el Gipgenttde anchor,
advant ages of various preferred enbodinents will be better

17under stioskcond ¥h@W Ysitioned dehetel frsin thrsaichort kAd thy cablelerld Reldeonddin
19BRI EF DESCRI PTI ON OF THE DRAW NGS 20. 21[0006] Fig. 1 is a side

view 6f b eAW%sWet@ pasifibrydi i fheSbidte | Findifg HABOR: 14ithé cablé?2
preferred enbodi nent.
8 along with a rope insert positioned at least partially within the bore, wherein the cured
9 adhesive holds the rope inserts in a fixed position with respect to the sleeve.
10
11 [0005] From the foregoing disclosure and the following more detailed description of
12 various preferred embodiments it will be apparent to those skilled in the art that the
13 present invention provides a significant advance in the technology of cable assemblies.
14  Particularly significant in this regard is the potential the invention affords for providing a
15 high quality cable assembly especially for use in offshore and nautical applications.
16  Additional features and advantages of various preferred embodiments will be better
17  understood in view of the detailed description provided below.
18

19 BRIEF DESCRIPTION OF THE DRAWINGS

20
21  [00086] Fig. 1 is a side view of a cable assembly with a flemish eye in accordance with a

22 preferred embodiment.
23
24  [0007] Fig. 2 is a longitudinal cross section view taken through the sleeve showing rope

25 inserts and a positioning ring.



23 24[0007] Fig. 2 is a longitudinal cross section view taken through
the sl eeve showi ng rope 25inserts and a positioning ring. 1 2[0008]
Fig. 3 i1s a cross section view of the sleeve taken through line 3-3
in Fig. 2. 3 4/0009] Fig. 4 is a cross section view of the sleeve
taken through line 4-4 in Fig. 2. 5 6[0010] Fig. 5is a cross section
view of the sleeve taken through line 5-5 in Fig. 2. 7 80011] Fig. 6
I's an expl oded isonetric view of the sleeve, positioning ring, rope
inserts 9 and end cap. 10 11[0012] Fig. 7 shows three alternate Cross
sectidn views of the sleeve with varying bore 12geonetri es.

14[ 0033] @%F@sm @cﬁbgge&PﬁW|&$ ohge gregvstduaﬁ%ﬁou ﬁné%%ﬂfﬂs ot

shoul tood that the appen raw ngs ar not nec arily
to scdle, 17presenting a sonewhat si nplified representation of

var i oYys @fgﬁ_ﬁ e&i lsf f@nlé)gé Sctljoﬁ Jlévﬁjglt gts e‘é@e ggkgwl?rﬁgaigﬁeagl i fgg gﬁ;l Sf

the inve STHE & esi gn ure
as di $scl osed here, |nclud|ng for exanple, t he specific dinensions of
the 6 [0010] Fig. 5 is a cross section view of the sleeve taken through line 5-5 in Fig. 2.
7
8 [0011] Fig. 6 is an exploded isometric view of the sleeve, positioning ring, rope inserts
9 andend cap.
10
11 [0012] Fig. 7 shows three aiternate cross section views of the sleeve with varying bore
12 geometries.
13
14 [0013] Fig. 8 is a side view of the rope insert.
15

16  [0014] It should be understood that the appended drawings are not necessarily to scale,
17  presenting a somewhat simplified representation of various preferred features

18 illustrative of the basic principles of the invention. The specific design features of the

19  cable assembly as disclosed here, including, for example, the specific dimensions of the
20 sleeve, will be determined in part by the particular intended application and use

21  environment. Certain features of the illustrated embodiments have been enlarged or

22 distorted relative to others to help provide clear understanding. In particular, thin

23 features may be thickened, for example, for clarity of illustration. All references to

24  direction and position, unless otherwise indicated, refer to the orientation illustrated in
25  the drawings.

26

27 DETAILED DESCRIPTION OF CERTAIN PREFERRED EMBODIMENTS




20sl eeve, will be determined in part by the particul ar intended
application and use 2lenvironnment. Certain features of the

I 1lustrated enbodi nents have been enlarged or 22distorted relative to
others to help provide clear understanding. In particular, thin

23f eatures may be thickened, for exanple, for clarity of

illustration. Al references to 24direction and position, unless
otherwi se indicated, refer to the orientation illustrated in 25the
drawi ngs. 26 27DETAI LED DESCRI PTI ON OF CERTAI N PREFERRED EMBODI MENTS
1 2[0015] It will be apparent to those skilled in the art that is,

to those who have know edge 3or experience in this area

t echndl odfP151 Kaill beappareetdo Sinsedkiled in thaﬁrtathabmtcaﬁhésawbgémm Engwgedge
the cabl e assenbly disclosed here. The followi ng detail ed discussion
of 5vari ousxpareacs i thizearemaf schnaegyethat manyuges and desipo danialions aig | |
illustrate the general 6principles of the invention with reference to
a cabKe apsssibibifyr theicakiblagsdrobly disslosed herev ¥he fnitowingf detaitedeadiscussion of
applications. Oher enbodinments suitable for other applications wll
be 8apparerdustaitetrtatise apd prdfened features and embydimentsewili dhuefrate thé gemaral

di scl osure. 9 10[0016] Turning now to the drawings, Fig. 1 shows a

si de i ewrindiplas pf tkenventdod Mthbefdrenesto alcablbaissarhbly saiaislatfdryusén hddg
cabl e assenbly 10 includes a cable 12 12having a nain body 14.

Pr ef eyabliytytdifehs@tipplidationd Dihies embadifRhe sutable ¥dr dtRéYaapplitdtiohs Milobe
3-5) and outer ropes 19. Each rope preferably conprises a series of

strangs }fpardft tEhl@oééCHkﬂFeEllﬁﬂHeOéh Gled the tebft SFANE disélodlé. t he outer
ropes 19 Is preferably in accordance
9
10  [0016] Turning now to the drawings, Fig. 1 shows a side view of a preferred
11 embodiment of the cable assembly 10. The cable assembly 10 includes a cable 12
12 having a main body 14. Preferably the cable 12 comprises a core rope 17 (shown in
13 Figs. 3-5) and outer ropes 19. Each rope preferably comprises a series of strands 16.
14 The construction of the core rope 17 and the outer ropes 19 is preferably in accordance
15  with the standards specified in 1SO 10425:2003 API -9A. Each of the strands 16 can
16 comprise steel or another suitable high strength material. Preferably the cable
17 assembly 10 has an anchor 25. The anchor 25 can be formed as a flemish eye 24.
18 Rope 19 of the cable is split into portions at a tail 20 and wrapped over an opposite
19  portion of the rope. The portions are recombined with the main body 14 at a cable end
20 22 at a sleeve 30. Optionally and end cap 30 may be provided which is useful as an

21  anti-fouling member during use. In a similar manner, the anchor can also comprise a

22 second anchor 125 formed as a second flemish eye 124 at a second tail 120 may be



15 with the standards specified in | SO 10425: 2003 APl -9A. Each of
the strands 16 can 16conprise steel or another suitable high strength
material. Preferably the cable 17 assenbly 10 has an anchor 25. The
anchor 25 can be fornmed as a flem sh eye 24. 18Rope 19 of the cable
is split into portions at a tail 20 and w apped over an opposite 19
portion of the rope. The portions are reconbined with the main body
14 at a cable end 20 22 at a sleeve 30. Optionally and end cap 30 nmay
be provided which is useﬂﬁL s an 2lanti-fouling nmenper during use.
'n 5 &i nflogpd A Ahesecandkendtdis thefable 4 Ugipksr §esana siesve d b And aRchor
125 forned as a second flem sh eye 124 at a second tail 120 may be

| cl oséd @ptional secopd@PA$aBId0122 of the cable 12 using a second sl eeve
130 and an 2 optional second end cap 170. 3 4[0017] Fig. 2 is a cross
secti én view of an end of flenmi sh eye 24 at the sleeve 30 of Fig. 51
where the strands are reconbined with the main body 14. As noted
above4t h{X 7Ny shiscegrese dedtionviawreiRrbgndioffiediistye st 24 attbe sfeevt 80 chbige
at the tail 20, and wapping or laying 7 the strands over each other.
A firs§t dmhep@thefstitands asbieeombined stithdbe amaiubatiyt e Amnote8labdye the flehdsh
cable inside a bore 32 of the sleeve 30. Preferably the sleeve 30

9ci r canf eyepd isafotnyed by dividgivdssteange of thercable dtitise t3#i20, bodlwrdppingf ortlaging
cable 12 and a portion 10 of the tail 20. The sleeve 30 has a first
end 34 geieestrintly odsl exeftthdrh @ bt @i BofIRe astsle lsleitlretbad0fd tHeongid
nore renote fromthe 25. The tail .20 is preferably distributed or 12

wrappgd g¥&NéMheEaIBthsidiea BBIeBDSANe dte® 30.NPrfebE thO sRBFEIBE a
uni formload 13distribution. The sleeve 30 and adhéesi ve 40 cooperate

to logk tiRGintbfeARSly strobhdd BPokibhditife hainHddp11ach the'cdts i 5 LA L Htidn"I
60 may be provided 'which is preferably positioned
10 of the tail 20. The sleeve 30 has a first end 34 generally adjacent the 25 and a second
11  end 36 positioned more remote from the 25. The tail 20 is preferably distributed or
12 wrapped evenly around the main body 14 of the cable to ensure a uniform load
13 distribution. The sleeve 30 and adhesive 40 cooperate to lock the strands 16 of the
14 cable 12 in place. A positioning ring 60 may be provided which is preferably positioned
15 inthe bore 32. The ring 60 may extend circumferentially around the cable 12. The ring
16 60 acts an alignment agent, centering the cable within the bore 32. The ring 60 also
17  allows the tail and main body 14 to set in the adhesive in a controlled manner during
18 assembly. Preferably the ring is positioned near a second end 36 of the sleeve 30. Both
19 the sleeve and the positioning ring may be made of steel or other suitable high strength
20 materal.
21

22 [0018] The adhesive 40 which is used to help hold the flemish eye 24 in place is

23 preferably a composite resin or a thermosetting resin. A suitable example of an



15in the bore 32. The ring 60 may extend circunferentially around the
cable 12. The ring 1660 acts an alignnent agent, centering the cable
within the bore 32. The ring 60 also 17allows the tail and main body
14 to set in the adhesive in a controlled manner during 18assenbly.
Preferably the ring is positioned near a second end 36 of the sl eeve
30. Both 19the sl eeve and the positioning ring may be nade of steel

or other suitable high strength 20material. 21 22[0018] The adhesive
40 which is used to help hold the flem sh eye 24 in place is

23pr efl er abtaptabie tasjroisisol unsier theorarae Maklogk Jatringragsemblynthefadhesivalid e
exanple of an |lacceptable resin is sold under the nanme Mkl ock.

Duri n@ asdmdbéad intatbe sttews iatter the fl2migh eyelis étmiedtandtthe slek e isdittatl tasound
the flemi sh eye is formed and the sleeve is fitted around 3the cable.
The sgcoitk eabie. Theabcdritters] BRukthe Slgeveicprafarably eadied usiag péastitiasbr ai ne
or a 4simlar material to prevent |eakage. As a further advantageous
step, 4a @insint hiayerial tol frevéntéskage SACA frthebadivireaycdua Btépl  Yuahtity bethe
total volune, is preferably m xed and poured 6into the sleeve after

the skeevasin, susieas BetwebRS AHENEPL b tHeXofl fdiehabik Yretblabnedixea aharp‘éi@r%d
7before a main pour is made to conplete and strengthen the seal

ensur gng u{t&‘iﬁe did /e aftér lHe SediR i§9e4188 KAREadNesVE B ﬁﬁ%fé?atﬂ?'éﬂow&‘@%atr@&

resinis mxed to a pre erred conS|stency, the 9resin should

poureq | pERM é?féuﬁ’ E %’n‘faﬁg t;e‘: gﬁﬁéétﬁt angféﬂgﬁmegﬂﬂg s@&l%ﬁpﬁﬁdeﬁmgh *r“?“?w"

10i nt erst I ces e pouring w

the 981! bBSGIAR5e b ARTHER ohl keThe RN, ANk 4 BbdifedToilincy e

cont al ne hesFe 5 S oure
S| eevg t ?es?n 4; ouk]""ﬂnar p&?reg ?l%%%ﬁfate]lyq’ into the sleeve to ensure good penetration into

10 interstices (gaps) of the cable. !mmediate pouring will ensure that the gelling stage

11 occurs in the sleeve and not in the mixing container. Preferably, the adhesive is

12 poured down the side of the sleeve to allow air to escape.

13

14 [0019] The cap 70 may preferably be attached to the second end 36 of the sleeve 30
15 remote from the flemish eye by in any of a number of ways, for example, welded

16 together, with the cable 12 extending through the cap bore 72. The cap may comprise
17  steel or other suitable high strength material. As shown in Fig. 2, the shape of the cap
18 70 s preferably conical. That is, the first end 74 of the cap has a cross section width 78
19  greater than a cross section width 79 of the second end 76 of the cap 70. The purpose
20 of the cap is two fold: to provide some extra support for the sleeve to restrict relative

21  movement, and to act as an anti-fouling member when in use. That is, the cap helps
22  guide externai elements away from the sleeve, preventing them from catching on the

23 sleeve. This helps to ensure smooth maneuvering of the cable assembly when in use.



14 [0019] The cap 70 may preferably be attached to the second end 36
of the sleeve 30 15 renote fromthe flem sh eye by in any of a nunber
of ways, for exanple, welded 16 together, with the cable 12 extending
t hrough the cap bore 72. The cap may conprise 17steel or other

sui table high strength material. As shown in Fig. 2, the shape of the
cap 1870 is preferably conical. That is, the first end 74 of the cap
has a cross section wdth 78 19 greater than a cross section wdth 79
of the second end 76 of the cap 70. The purpose 200of the cap is two
fold:'to provide some extra support for the sleeve to restrict
relative 2lnovenent, and to act as an anti-fouling nmenber when in
use. Thaf0026] In@akeordapcenwitiha highlyadvaatagrees feglurel repe insertaRfare pesitianed
sl eeve, preventing themfromcatching on the 23 sleeve. This helps to
ensur & swilbintherbered2efithrysieeve B TherapedrsastsifiGyprefecably pomprise a ghort

2[ 0020] I n accordance with a highly advantageous feature, rope

i nserd4s BOghref apmbie similato3he tratarial heeddor eatde 18f Holveval, fevep8hsefl &0
rope inserts 50 preferably conprise a short 4l ength of a cable

sim | &r tnaytube stramds sradllen frediameter diedn the fanddot@ufesabld T2 Theeperissoriss
50 5may use strands snaller in dianeter than the strands 16 of cable
12. The aemhoiwideFig 2Garpsitibaedwithinfh@bor@ ocrsumfsténtialip acbundtthé batlba2
bore circunferentially around the cable 12 7 and can preferably have

a st e Sandiogh prefrad phavdBstenP 62504 dddm 58 hRoat plefaably aRE aBle@BEone
insert extends partially out of the adhesive and even out of the bore

of thg sipavimsertexldirs dattiallydet HrtAE BURSIVSaRKkERNS BY thR ut@bf thd BRIk,
(for exanple 1 to 2 nm above the 10 adhesive as shown in Fig 2. The

br oom 5476 R8T BobRESPRIdxpBied HFa SRR aH&ﬁL&or%ﬁ%é $ t&éﬁﬁ%%&v@%é’r

unwound to increase surface area for the adhesive to b

12Pr ¢ eggﬂe\éivet ﬁs@%@ﬁgﬁ]@‘z‘z' $h&bRDF 54 Lart EmprideHarfHdhe topglinddMewhich is

sl eeve an
11  separated or unwound to increase surface area for the adhesive 40 to bind to.

12 Preferably, the broom 54 is closer to the first end 34 of the sleeve 30 than the stem 52,
13 The broom can comprise part of the rope insert which is separated or unwound to

14 increase surface area for the adhesive 40 to bind to. This increased surface area is

15 highly advantageous, especially with large cable assemblies in that the adhesive has
16  more material to bind to, increasing strength of the cable assembly and helping to

17  reduce surface cracking of the adhesive. Fig. 8 shows an isolated example of a rope
18 insert 50. In accordance with a highly advantageous feature, the sleeve has a length 38
19  (shown in Figs. 2 & 6), the rope insert has a length 56 (shown in Fig. 8) which is 35% to
20 70% of the sleeve length. The ratio of lengths has been to found to be a suitable

21 compromise between increased binding area for the adhesive and cost of the

22 components. Also, preferably the broom has a length 55 and the stem has a length 53

23 and the stem length is two to three times the broom length.



13 The broom can conprise part of the rope insert which is separated
or unwound to 14increase surface area for the adhesive 40 to bind to.
This increased surface area is 15hi ghly advantageous, especially with
| arge cabl e assenblies in that the adhesive has 16nore nmaterial to
bind to, increasing strength of the cable assenbly and helping to 17
reduce surface cracking of the adhesive. Fig. 8 shows an isol ated
exanpl e of a rope 18insert 50. In accordance with a highly
advantageous feature, the sleeve has a Iength 38 19(shown in Figs. 2
& 6), Ithe rope insert has a length 56 (shown in Fig. 8) which is 35%
to 20 70% of the sleeve length. The ratio of |engths has been to

f oundZ2t o [B21bAs Doted iBbeve the Aprvmiiasea ottt Inrscersaee withaneleahighly
for the adhesive and cost of the 22 conmponents. Al so, preferably the
br oom3hagdvantagapuh fGBurgntl has been determised that agrefeBad Ehgtndf Jényesteeded
length is two to three tinmes the broomlength. 1 2[0021] As noted
above4 t heprovided prapes band eingngth BBsecure thedlemikineye isdatfunctioatdfiéve dabiehl vy
3 advant ageous feature, it has been determ ned that a preferred

| engt B oHiasietEy dMaore gdeitutarly othpiengtidetthp sizeee phdadbitat taagt B.76qinkeqHE €
the flemsh eye is a function of the cable 5dianmeter. Mre

parti gul aabi¥ didnhted ENEHBwWATN Figessl eeve preferably at least 3.75 tines
the 6cable diameter 13 (shown in Fig. 5. 7 8[0022] Figs. 3-5 show

crossgsection views of the cable in the sleeve 30, taken through
9Fi g. 2 Fig. 3 is taken through the broom 54 of the rope insert 50,

Fig. 4 ifpdakegs. 3505 BhOW 2hbss RecidtRwL otthe CHBILTIPBR éléb?ﬁerﬂo taﬁ(’ég rsrgrioggh 5

is taken where " the rope insert Is not 1llpresent. In Figs.

the rgpegigsergig HR 1aksh HRAYR thROBlobohPHEf thEAGHAnS¥ 80 Yrig Wis taken

10 through the stem 52 of the rope insert, and Fig. 5 is taken where the rope insert is not
i1 present. InFigs. 3 and 4, the rope inserts 50 are shown positioned spaced evenly and
12 circumferentially around both the main body 14 of the cable 12 and part of the tail 20, in
13 the adhesive 40. Fig. 4 also shows an option where the tail 20 is partially unwound.

14  Fig. 5 shows the main body 14 having a cable diameter 13 which is used to calculate a
15 preferred length 38 of the sleeve 30, as noted above. In the preferred embodiment

16  shown in the Figs., the cable 12 comprises a core rope 17 having the outer ropes 19

17 wrapped around the core. Various numbers of outer ropes may be used, depending

18  upon the intended application.

19

20 [0023] Fig. 6 shows isometric views of the sleeve 30, positioning ring 60 and cap 70

21  (and rope inserts 50). In accordance with a preferred embodiment, the sleeve has a

22 pair of flats 39 positioned opposite one another such that the bore 32 has a non-circular

23 cross section. The non-circular bore advantageously helps to resist relative movement



12circunferentially around both the main body 14 of the cable 12 and
part of the tail 20, in 13the adhesive 40. Fig. 4 also shows an
option where the tail 20 is partially unwound. 14Fig. 5 shows the
mai n body 14 having a cable dianeter 13 which is used to calculate a
15preferred Il ength 38 of the sleeve 30, as noted above. In the
preferred enbodi nent 16shown in the Figs., the cable 12 conprises a

corg rczﬁ%elzatsrew.megpsct%&ﬁé srree@@SAﬂs% oA 1418 BR|AISE QRGeS rﬁﬁéeefor

Vari ous nunbers of ropes may be used, depending 18upon 't

i nt §”d$%6ﬁ88rlﬁffc%ilbr?5ndJo?n@r%%%?@sd':' g. 6 shovvs isonetric views of the

sl eeve ositroning rin cap 70 21(and rope inserts 50). In
acc?rdance mrth a preferred enbodi nent, the sleeve has a 22pair of
flats 39 positioned opposite one anot her such t hat the bore 32 has a

non-cir 23cross secti, The non-circul ar, bo nt ageously
ol s OOREEIE T Sinin this HEBinnl ArerSTaR Cravs ReioR WthR of Biyedie Aophine
sl eeve. Al'so, the flats provide a convenient place for 2part

i dedit | F1QEXEI%h 8RN NG &PORHIRNIRE Ussoudesion aTeferagces T@ﬁdwge Mivchave a
different preferred cross section widths of the bore 32 of the 5

s| eéve uBdorn epassdiastion pidthi3dtfeord dhk ficst end 3ddsithmsecaridesrehd®.a dloes bor e
may have a 6 uniformcross section wwdth 33 fromthe first end 34 to

t he7secentibrewititl385 vehich nasows fohoineirst dnd3®4 tdihehseeand end 36; ormatchess
first end 34 to the second end 36, or a cross 8 section width 37

whi gh wedsswidie BV tiecH iidensdrnn 8k firet bhe 38 86 Gilsimhd¥hd $5.10[ 0025]

From the foregoing disclosure and detail ed description of certain
preperred llenbodiments, it will be apparent that various
nodi fications, additions and ot her

10  [0025] From the foregoing disclosure and detailed description of certain preferred

11  embodiments, it will be apparent that various modifications, additions and other

12 alternative embodiments are possible. The embodiments discussed were chosen and
13 described to provide the best illustration of the principles of the invention and its

14  practical application to thereby enable one of ordinary skill in the art to use the invention
15 in various embodiments and with various modifications as are suited to the particular

16  use contemplated. All such modifications and variations are within the scope of the

17  invention as determined by the appended claims when interpreted in accordance with

18 the breadth to which they are fairly, legally, and equitably entitled.



12 alternative enbodi nents are possible. The enbodi nments di scussed
were chosen and 13described to provide the best illustration of the
principles of the invention and its 14practical application to

t hereby enable one of ordinary skill in the art to use the invention
15i n various enbodi nents and with various nodifications as are suited
to the particular 16use contenplated. Al such nodifications and
variations are within the scope of the 17 invention as determ ned by
t he afpended clainms when interpreted in accordance with 18the breadth
to which they are fairly, legally, &if¥8uitably entitled. |1CLAIMS
2 What is clainmed is: 3 41. A cable assenbly conprising, in

conbi Aat Mgt issdaigwlli® having a nmain body, strands, a tail and a first
cabl e end; 6an anchor; 7a sleeve having a bore, a first end and a
second end, wherein the first end is 8posi ti oned general |y adj acent

t he anchor, and the second end is positioned renote from 9t he anchor,
and t e dabl €A ealile iasserobly tcompesing yintchmbimatien: 10a cured adhesi ve
positioned in the bore, binding the sleeve to the cable; and 1lat

| east 50ne r opecable hatingh maiadodpatianad, lajtaipasd hifiesiedblereridhe bor e,
wherein the cured 12adhesive holds the at | east one rope insert in a
fixedgposi ti ogn adhlr;r espect to the sleeve. 13 142. The cabl e assenbly
of claim1l wherein strands of the cable at the tail are divided 15and

:c ?Ie?n Ssﬂ\ée;yg”eaaﬁew@ﬁév:ﬁg)a befemadirdtlePtiahb a83eRond Bﬁd 3edrem the fikshend is

8 positioned generaily adjacent the anchor, and the second end is positioned remote from
9 the anchor, and the cable end is positioned in the bore;

10 a cured adhesive positioned in the bore, binding the sleeve to the cable; and

11 at least one rope insert at ieast partially positioned in the bore, wherein the cured
12 adhesive holds the at least one rope insert in a fixed position with respect to the sleeve.
13

14 2. The cable assembly of claim 1 wherein strands of the cable at the tail are divided
15 and laid over one another to form a flemish eye, the anchor is the flemish eye, and

16

17  the first end of the sleeve is generally adjacent the flemish eye.

18

19 3. The cable assembly of claim 1 wherein the at least one rope insert extends

20  partially out of the adhesive towards the first end,

21

22 4. The cable assembly of claim 1 wherein the cable further comprises one core

23 rope and outer ropes wrapped around the core rope.

10



16 17the first end of the sleeve is generally adjacent the flem sh
eye. 18 193. The cable assenbly of claim 1l wherein the at |east one
rope insert extends 20partially out of the adhesive towards the first
end. 21 22 4.The cable assenbly of claim1l wherein the cable further
conprises one core 23 rope and outer ropes w apped around the core
rope. 1 25.The cable assenbly of any clains 1 to 4 further
conprising a positioning ring 3positioned in the bore and extendi ng
circunferentially around the cable. 4 56. The cabl e assenbly of any of
clainmd 1-5 further conprising a cap having a cap 6bore with the cable
extending through the cap bore, a first end positioned generally 7
adj acént 5t he Fereanle asremidly ehrnystlaimgel taridfugherconmdisinga pegiianingringhe
first end of the 8 cap has a cross section width greater than a cross
sect i dn ppeltionedfin thechare @and eéxtendingfciroumiéerentially amund therbable.abl e
assenbly of any of clains 1-6 wherein the at | east one rope insert 12
conpridses a stemand a broom wherein the broomis closer to the
first end of the 13sleeve than the stem 14

5 B The cable assembly of any of claims 1-5 further comprising a cap having a cap

6  bore with the cable extending through the cap bore, a first end positioned generally
7 adjacent the second end of the sleeve and a second end, wherein the first end of the

8 cap has a cross section width greater than a cross section width of the second end of

9 thecap.
10
7. The cable assembly of any of claims 1-6 wherein the at least one rope insert

12 comprises a stem and a broom, wherein the broom is closer to the first end of the

13 sleeve than the stem.

14

15 8. The cable assembly of claim 7 wherein the sleeve has a length and the at least
16 one rope insert has a length which is 35% to 70% the sleeve length.

17

18 9. The cable assembly of claim 7 wherein the broom has a broom length and the
19  stem has a stem length which is two {o three times the broom length.

20

21 10. The cable assembly of claim 1 wherein the at least one rope insert comprises a
22 plurality of rope inserts positioned circumferentially around the cable.

23

11



158. The cabl e assenbly of claim7 wherein the sleeve has a | ength and
the at |least 16 one rope insert has a length which is 35%to 70%the
sl eeve length. 17 189. The cabl e assenbly of claim7 wherein the broom
has a broomlength and the 19 stemhas a stemlength which is two to
three tines the broomlength. 20 2110. The cabl e assenbly of claim1l
wherein the at | east one rope insert conprises a 22plurality of rope
I nserts positioned circunferentially around the cable. 23 111. The
cabl e assenbly of claim1 wherein the adhesive conprises one of a 2
conmpoki t El.r edihg cahig assemehnds staim; nghereii the adhesivieocornprisegising cigsenbl y
of any of clains 1-11 wherein the bore has one of: 5a uniformcross
sect ibn wincpasite resin apdaherswoseWing resin.he second end; 6a cross section
wi dt h which narrows fromthe first end to the second end; and 7a
cross3 section width which wdens fromthe first end to the second. 8
9 13. The cabl e assenbly of any of clains 1-12 wherein the main body
of the cHhl e The cable assdmblyadf@any ofioldinide-13 lwdhevein tiasbaelhas@nb ofthi ch i s
at least 3.75 tinmes the dianeter of 1lthe cable. 12 1314. The cable

assenpl y of &l giifeimd crdersettion Ridtistrea tiee r@sem ahé séorld &g posi ti oned

6 a cross section width which narrows from the first end to the second end; and
|

7 a cross section width which widens from the first end to the second.

8

9 13. The cable assembly of any of claims 1-12 wherein the main body of the cable
10 has a diameter, and the sleeve has a length which is at least 3.75 times the diameter of
11 the cable.
12
13 14. The cable assembly of claim 1 wherein the sleeve has a pair of flats positioned
14 opposite one another such that the bore has a non-circular cross section.
15
16 15. The cable assembly of claim 2 wherein
17 the cable further comprises a second tail and a second cable end opposite the
18 first cable end wherein sfrands of the cable at the second tail are divided and [aid over
19  one another to form a second flemish eye and the anchor further comprises the second
20 flemish eye;
21 a second sleeve having a second bore, a first end and a second end, wherein the

22 first end of the second sleeve is positioned generally adjacent the second flemish eye,

12



14 opposite one anot her such that the bore has a non-circular cross
section. 15 16 15. The cable assenbly of claim2 wherein 17the cable
further conprises a second tail and a second cable end opposite the
18first cable end wherein strands of the cable at the second tail are
di vided and | aid over 19 one another to forma second flem sh eye and
t he anchor further conprises the second 20 flem sh eye; 2la second

sl eeve having a second bore, a first end and a second end, wherein
the 22 first end of the second sleeve is positioned generally .
adj acént apthEhessacandiend efihgisesgnd slegvmig popdioretigmpie framdhe sreonskiaspigh
sl eeve is positioned renote fromthe second flem sh 2eye, and the
second c&ue andibe secopdsiablecanslds pasitioredioiths bdeur ed adhesi ve
positioned in the bore, binding the second sleeve to the cable; 4at

| east 3one r opairédhadhasjvevgositioned frhthe dore dirsliftethie sectral slsevete the chtdast
one rope 5insert in a fixed position with respect to the second

sl eeve; and Gat lsast onel rapenindat iwherein tapclred adiesive fidids theiat [d2styn®fopehe
cabl e extending 7 through the cap bore, a first end positioned

%gner al | yhsadjirhg 6Rdd positicnenitnéspadt tothel deold skegy'aanand a second end. 9
6 a second cap having a cap bore with the main body of the cable extending
7 | through the cap bore, a first end positioned generally adjacent the second end of the
8 sleeve and a second end.

9

10

13



