1 CABLE ASSEMBLY WTH ANCHOR 2 3 FIELD OF THE INVENTION 4 5 [0001] The
present invention relates generally to a cable assenbly with an anchor, and
6 nore particularly to a cable assenbly where the anchor is a flem sh eye. 7
8 BACKGROUND COF THE I NVENTION 9 10 [0002] Cable assenblies with anchors are
used for a wde variety of applications, 1 | including heavy duty offshore
connecting and lifting. Cable assenblies used in such 12 applications are
often constructed with what is referred to as a sling with a flem sh eye.
13 Wth a flem sh eye, pf a cable by dividing
str\g\ds of the 14 cable an%%éa%asgw?gg%’gﬁr eac ot her. The ends of the
cablﬁ are secured together 15 using a sleeve. In sone instances an adhesive
e applied in the sleeve to secure 16 the cable ends to a nain body of
the cable. Such known flem sh eye cable assenblies 17 have found extensive
use 3n nautical and of f shor e EBEDi QR VENMTION [0003] However, in some
applications, as the adhesive is cured it has been found that 20 the
adheki ve does not provide sufficient bonding between the sl eeve and the
cable. 21 This can |lead to several problens, including visible cracks
appesr i [0909]'Tike pteskatiaventisherelatéd gedbesly ¥ea cableassethile withsin aidher tandor ovi de
a cabl e assenbly where this is not a concern. 23

6 more particularly to a cable assembly where the anchor is a flemish eye.

7

8 BACKGROUND OF THE INVENTION

9
10 [0002] Cable assemblies 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 them 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



11 SUMVARY OF THE I NVENTION 2 3 [0004] In accordance with a first aspect,
a cabl e assenbly conprises a cable having a 4 main body, strands, a tai

and a first cable end, an anchor, and a sleeve having a bore, 5 a first end
and a second end. The first end is positioned generally adjacent the anchor,
6 the second end is positioned renote fromthe anchor, and the cable end is
positioned in 7 the bore. A cured adhesive is positioned in the bore,

bi nding the sleeve to the cable, 8 along with a rope insert positioned at

| east partially within the [ 9 adhesive holds the
ropefi nserts in a fixed po (ARG e RE/E) e sleeve. 10 11 [0005]
From the foregoing disclosure and the followi ng nore detail ed description of
12 rious preferred enbodinents it will be apparent to those skilled in the
art that the 13 present invention provides a significant advance in the

t echhol E904bin acgerdangs yuthn fiest aspedt, @&abte@ﬁsamh% epryRrisecasablehavingar egar d
is the potential the invention affords for providing a 15 high quality

cabl 4 apwimbbddy, strpads.a tajl fnara fiest cableenids Anaachor and at sleeve bayihg adtorens. 16
Addi ti onal features and advantages of various preferred enbodi nents will be

better afirstenderrsi Deecint and:wThk firbicerdeis ok tidnde gen erdlly @ajaveat théeshdher,ow. 18
19 BRI EF DESCRI PTION OF THE DRAWNGS 20 21 [0006] Fig. 1 is a side view of

2%3{2! %ﬁﬁ@%%n‘d’i i$ Bositibh&dterRo@Wrorh thAaReHA 2aEthY ddbldend % PoificHEH
7 the bore. A cured adhesive is positioned in the bore, binding the sleeve to the cable,
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 [0006] 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 showing rope 25 inserts and a positioning ring. 2 1 2 [0008] Fig. 3
is 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 sl eeve taken
through line 5-5in Fig. 2. 7 8 [0011 ] Fig. 6 is an exploded isonetric
view of the sleeve, positioning ring, rope inserts 9 and end cap. 10 11
[0012] Fig. 7 shows three alternate cross section views of the sleeve with
varying bore 12 geonetries. 13 14 [0013] Fig. 8 is a side view of the rope
i nsett . [0008] Bi§. BOA£fodst sexsttionivievbof theddeesiedakient thabughn inefekimded. 2lr awi ngs are
not Qecessarily to scale, 17 presenting a sonmewhat sinplified
representation of various preferred features 18 illustrative of the basic
Pri ngl plaopiol B9s ARYGHR don Wiy PG ddcuedtaremhrbadt 11hea-oh Higep 19 cable
assenbly as dlsclosed here, 1 ncluding, for exanple, the specific dinensions
of the

(@)

[0010] Fig. 5 is a cross section view of the sleeve taken through line 5-5 in Fig. 2.

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 alternate 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




20 sleeve, wll be determned in part by the particular intended application
and use 21 environment. Certain features of the illustrated enbodi nents have
been enlarged or 22 distorted relative to others to help provide clear
understanding. In particular, thin 23 features may be thickened, for

exanple, for clarity of illustration. Al references to 24 direction and
position, unless otherwise indicated, refer to the orientation illustrated
in 25 the drawings. 26 27 DETAI LED DESCRI PTI ON OF CERTAI N PREFERRED
EMBCDIMENTS 3 1 2 [0015] It will be apparent to those skilled in the art,
that is, to those who have know edge 3 or experience in this area of

t echnol Lgn riati re 4 i f e
cabl b aLRishltyMpEapEaltRtRe Hete TREEHT: 1Rt Rhal8 Bl Bate RER A ioRjedad
various alterpative, and rQe;Ierrecf fe tL{res and enb gi ment s V\{I| | illustrate
the Yenbf awer@nswmm'wé rteehnology, Lhatinaanywess ?’Ef FUGR YatINSAB) e
assenbly suitable for use in heavy 7 duty offshore applications. Qher
enbodli meassible ok the|cablepassentdy d@slvﬂsedaer@nﬂwﬁollvwm@ detaijaskdiseussian ethose
skilled in the art given the benefit of this disclosure. 9 10 [0016]

Tur n$ ng varoust ateriativiranvd prgderrdd fpatures hodenzbadirdentsi veililbfstratepthefgemeeal 11
enbodi nent of the cable assenbly 10. The cable assenbly 10 includes a cable

12 42 banciplesdf d invembh with réferireeablaycdbieassdphisly baitalslemoi gRSinchea@ye rope
17 (shown in 13 Figs. 3-5) and outer ropes 19. Each rope preferably

COmPY RO e bl G K ichlsng i oPe 17

8 apparent to those skilled in the art given the benefit of this disclosure.
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 ISO 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 |1 SO 10425: 2003 APl -9A. Each of the
strands 16 can 16 conprise steel or another suitable high strength material.
Preferably the cable 17 assenbly 10 has an anchor 25. The anchor 25 can be
formed as a flem sh eye 24. 18 Rope 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

sl eeve 30. Optionally and end cap 30 may be provided which is useful as an

21 anti ¢ioQud gﬂ%t JEyEREAd @HEQ?@ ot céaegzsdgmd érsegé‘ﬁﬁ‘sllreevéh%o%ﬂhé?f can al so

conprise a 2 second anc 125 tfornmed as a second em sh eye 124 at a

secogdag@'ieécngiggc({@gvgoei%bJrgg_l osed off at a second end 122 of the cable 12

usin S d an 2 optional second end cap 170. 3 4 [0017]
Fig..2 is a cross section view of an end of flem sh eye 24 at the sleeve 30
of F?g. 5 1 where the strands are reconbined with the main body 14. As

not ed above the flemsh 6 eye 24 is formed by dividing strands of the cable
at the 108171 Big; 24ma crpsepiactign view afamgna of flemishreyedd4 at/tbe sieave 3 alklrig. A
first end 22 of the cable is secured around the main 8 body of the cable

i nsi fle 4 where ti32stedndsharegeeambingd. withr theanaiblbpodyHd. sSAerotedZb@e the flemish
circunferentially surrounds a portion of the main body 14 of the cable 12

and @ peyé A fokMedfbytdigiding dtrad@s of ke Saifewethdttah29, and wrappieg@r Byirgener al |y
adj acent the 25 and a second 11 end 36 positioned nore renote fromthe 25.

The §2i ine2rdritsiie} 8aaPbined! M frsPucPd2 8f trbatfie RRasuRPRdungIAY ifhi he i n

body 14 of the cable to ensure a uni I stribution. The sleeve 30
o0 SIS O RBRLASRS b bR TR AR BB 21T onea
9 circumferentially surrounds a portion of the main body 14 of the cable 12 and a portion

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 material.

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



15 in the bore 32. The ring 60 may extend circunferentially around the cable
12. The ring 16 60 acts an alignnent agent, centering the cable wthin 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 assenbly. Preferably the ring is
positioned near a second end 36 of the sleeve 30. Both 19 the sl eeve and
the positioning ring my be nmade of steel or other suitable high strength
20 material. 21 22 [0018] The adhesive 40 which is used to help hold the

{her s BRaPkpls LRI &ﬁ?sﬁ%&%ﬁ%@%‘%ﬁ DRAEE ASsdrinhy ﬁ\%”aeﬂq}es&erfS. s sol d

under th e adhesive is roduced into
Phed) cBedirmit e Seerd cheidpe TRERLEvR Taraed ABC Hebioevs i 143 9088 ound
3 the cable. The second end 36 of the sleeve is preferably seal ed using

pl asti ctheccable. I he secend endrif efithaislaeyeps praserablyesgalerbusing péastlerrlermra

advant ageous step, a quantity of the 5 resin, such as between 5 and 10% of
t he 4 ot similaomaterjal ite pevehtleakbge.MAx a durdred aduantageoﬁs stepo atquantityaxfitke af t er
the sleeve is sealed. The adhesive is preferably allowed to harden 7 before

a mas N REiH, sugh &8 BRtweert 6 APHEt0, dN theStotf NBIURRY) i$ prfeddly mi@drdndgpdurad t here
wll 8 be no | eakage of the main pour. Once the resinis mxed to a

Preferr ggh ﬂfé@éé\feegﬁ%/{ the Rfseve i€ §84IBd Sﬁ?é’é&'hé%‘?vé’@%@%régg‘% \?58 fté/ hhn‘b‘eﬂ t he

sleeve 10 ensure goo penetratlon rnto 10 1 nterstices e cabl e.

ol cete HArRAmAf pEHL s RRTRES cbBlers dF SfragBinTig Seanenslgf € Ingig Wi
pourged ggvr\lﬁc]) |<ta£]keagselo ethgfmatlr?;e)oarl eOenvcee t grgslnl'n |swm%éerd tE)Oa grs?erred consustency, the
9 resin should be poured immediately into the sleeve to ensure good penetration into
10 interstices (gaps) of the cable. Immediate 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 is 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 external 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 renpote fromthe flem sh eye by in any of a nunber of ways, for
exanpl e, welded 16 together, with the cable 12 extendi ng through the cap
bore 72. The cap may conprise 17 steel or other suitable high strength
material. As shown in Fig. 2, the shape of the cap 18 70 is preferably
conical. That is, the first end 74 of the cap has a cross section wdth 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 sone extra support for
the sleeve to restrict relative 21 novenent, and to act as an anti-fouling

e r I 0 S the elp 2 guide. external elenents away
rr o ¢ hO0ZPLb et faoge M & niohBa R IRESES (o AGred o0 bSehE DrarapsSTRofied hel v
to ensure snpoth eyvering of the cable assepgbly when in use. 6 1 2

[ 00557 Wi dBS bRt oh e e1gsve Shi e EoRR 8GRS 38 PrsiARBCOMBHRS ASbrt s 50 ar e
positioned 3 within the bore 32 of the sleeve 30. The rope inserts 50

pr efér alengthcefrapeatie similide thesmataiial ised fog cablel V2. sHawewer, the tape inserts $&1 used
for cable 12. However, the rope inserts 50 5 may use strands snmaller in

di an®t emalyhuse striaads smatidsinldiameter divhrethk2strahlds 116ogfecables €2t $he Gope mseltown i n
Fig. 2 as positioned within the bore circunferentially around the cable 12

7 angl caie sHowreihdhg Y2 Bapesitiohé® Withi the bhoks eirdlrRferentRHy aps Ricethaldavle 1he at
| east one 8 rope insert extends partially out of the adhesive and even out
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anount r exanpl e above the " 10 adhesive as shown I n g 2. The
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10  adhesive as shown in Fig 2. The broom 54 can comprise part of the rope insert which is
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 14 increase surface area for the adhesive 40 to bind to. This

i ncreased surface area is 15 highly advantageous, especially with large
cabl e assenblies in that the adhesive has 16 nore material to bind to,

i ncreasing strength of the cable assenbly and hel ping to 17 reduce surface
cracking of the adhesive. Fig. 8 shows an isol ated exanple of a rope 18
insert 50. In accordance with a highly advantageous feature, the sleeve has
a lepgth 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
| engf hs een to found tg be suitabl e 2] conprom se.between increased
bi el nglR2EHT BPtebiapoSiintiel Jese e 6rath 36 i SSPRORNS ik BnORL pighy
preferably the brogom has a |l ength 55 and the stem has a Ienqth 53 23 and

t he st efidVaniageousdeatire ibhasbeqn detergineddhataprafersedlangtiyohisleeve pegded As
not ed above, the sleeve has a length 38. In accordance wi th another highly
3 advantoarevided psepartwond stremgth tocsacusether fidmish eyaas adumetioheafitieel caldagt h of

sl eeve needed 4 to provided proper bond strength to secure the flem sh eye
i's a5 f udiahieter. dflotehsartiallary, 3helienyth of theMdieavensretarabily ait lgast BIRS timegtie of the
sl eeve preferably at least 3.75 tinmes the 6 cable dianmeter 13 (shown in

Fi 9.6 5. cdble Qidnétérl 3 kdtivn BrPigsHow cross section views of the cable in the
sl eeve 30, taken through 9 Fig. 2. Fig. 3 is taken through the broom 54 of
the fope insert 50, Fig. 4 is taken 10 through the stem 52 of the rope
insert, and Fig. 5 is taken where the rope insert is not 11 present. In

P10 31439) Aigs! 48 hdRFerols Seltonvledt Bf HolbIE Woine' & SIS frSign’ 2"

9 Fig. 2. Fig. 3 is taken through the broom 54 of the rope insert 50, Fig. 4 is taken

oo

10  through the stem 52 of the rope insert, and Fig. 5 is taken where the rope insert is not
11 present. In Figs. 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



12 circunferentially 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 nain body 14 having a
cable dianmeter 13 which is used to calculate a 15 preferred I ength 38 of
the sl eeve 30, as noted above. In the preferred enbodi nent 16 shown in the
Figs., the cable 12 conprises a core rope 17 having the outer ropes 19 17
wr apped around the core. Various nunbers of outer ropes may be used,

dependi BgthejcgbléQHI?h T'%g)e'c eve% Oé'?zgplAIQ i @ RatsItovid8 g[o&gﬁ%]w?gn'é 9%@ fglhows

isonetric views o posi |on|ng ring 1 (and

rope, insert . th a preferred enbodi ment, the sleeve has
222 pap?ﬁbq‘senﬁﬁéﬁt@nﬁ%g%@ﬂ ﬁ@ﬁgﬁa\%pposi te one anot her such that the bore 32

has a non-circular 23 cross section. The non-circul ar bore advantageously

helps to resist relative novenent 8 | of the cable with respect to the
sleeve. Also, the flats provide a convenient place for part

i dert i f[0924] big. Asbows lesieerhfferenprefegredicrpe sagtian yidtis gfriba@om Beof the f er ent
preferred cross section wdths of the bore 32 of the 5 sleeve 30, depending

upons i nsleade 80 udependindesp @ninperefeer esecsr. debign refereney. The ®oske mayave@ m cr oss
section width 33 fromthe first end 34 to the second end 36, a cross 7

sect§ onyirstiicrass Weétioh Wﬂ[ﬁ 93\’$rofﬂ fh@ﬂr@?eﬁd 8410 fh'écse'%na @nld'ss, sese8¢l end 36,

or a cross 8 section width which widens fromthe first end 34 to the

secon @&loﬁgl?m% 31?19/h[c9u0r?aﬂovs'fsr f?écij'PnttHS R4 tHe I6E8REERd 3805 bAlssed

descrlp Ion certain preferr
8 section width 37 which widens from the first end 34 to the second end 36.

9
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 without departing from the true scope and spirit of
13 the invention. The embodiments discussed were chosen and described to provide the
14  best illustration of the principles of the invention and its practical application to thereby
15 enable one of ordinary skill in the art to use the invention in various embodiments and
16  with various modifications as are suited to the particular use contemplated. All such
17 modifications and variations are within the scope of the invention as determined by the
18 appended claims when interpreted in accordance with the breadth to which they are

19  fairly, legally, and equitably entitled.



11 enbodinents, it will be apparent that various nodifications, additions
and other 12 alternative enbodi nents are possible w thout departing fromthe
true scope and spirit of 13 the invention. The enbodi nents di scussed were

chosen and described to provide the 14 best illustration of the principles
of the invention and its practical application to thereby 15 enable one of
ordinary skill in the art to use the invention in various enbodi nents and

16 with various nodifications as are suited to the particul ar use
contﬁnplated. Al'l such 17 nndificali@mgwg§d variations are within the scope
of the invention as determ ned by t appended cl ai ns when interpreted
in co ancelmith the breadth to which they are 19 fairly, legally, and
equi abf/\a"aérlﬁ‘i:?'lné‘?ﬂlssa 1 CLCAIMS 2 Wat is clained is: 3 4 1. A cable
assenbly conprising, in conbination: 5 a cable having a nmain body, strands,
atall and a first cable end; 6 an anchor; 7 a sleeve having a bore, a
first end and a second end, wherein the first end is 8 positioned generally
adj atenf. t heAzablesassemidy compggiognio combinationosi ti oned renote from 9 the
anchor, and the cable end is positioned in the bore; 10 a cured adhesive

posi §ioned iachble Havirgy a hanlbody,istands egtal 4l 4 fist eableasndand 11 at | east one
rope insert at least partially positioned in the bore, wherein the cured 12
adhegi ve hol gs ahéiorat | east one rope insert in a fixed position with respect
to the sleeve. 13

7 a sleeve having a bore, a first end and a second end, wherein the first end is
8 positioned generally 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 least 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



14 2. The cable assenbly of claim1 wherein strands of the cable at the tai
are divided 15 and |laid over one another to forma flem sh eye, the anchor
is the flemish eye, and 16 17 the first end of the sleeve is generally

adj acent the flem sh eye. 18 19 3. The cable assenbly of claim 1l wherein
the at | east one rope insert extends 20 partially out of the adhesive
towards the first end. 21 22 4. The cable assenbly of claim 1l wherein the
cable further conprises one core 23 rope and outer ropes w apped around the
core rope. 10 1 2 5. The cable assenbly of any clainms 1 to 4 further
conprising a positioning ring 3 positioned in the bore and extendi ng

circunferentqal Ly ,around, the cable. 4 .5 6. . .The cable assenplyv of. any of

cl e & o't 1% Pl ESNAP 78 i frip= SpRes B faipdaingay o
extendi ng through the cap, bore, a first end positioned generally 7 adjacent
t he SechoRitingd 'gfth‘? Heresﬁ@é%teaﬁtﬂlgé@e%w&n@ﬂ  argHBd Qp%cgtﬂg. first end of the
8 cap has a cross section width greater than a cross section width of the
secohd end of 9 the cap. 10 11 7. The cable assenbly of any of clains 1-6
wherein the at |east one rope insert 12 conprises a stemand a broom
wher®i ngt he Dhieoable assémbBroftamytdfeldimssit-5 éurtherfcotripeising 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
1 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 to 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



13 sleeve than the stem 14 15 8. The cable assenbly of claim7 wherein the
sl eeve has a length and the at least 16 one rope insert has a |l ength which
is 35%to 70%the sleeve length. 17 18 9. The cable assenbly of claim?7

wherein the broomhas a broomlength and the 19 stemhas a stemlength

which is two to three tines the broomlength. 20 21 10. The cabl e assenbly
of claim1 wherein the at |east one rope insert conprises a 22 plurality of
rope inserts positioned circunferentially around the cable. 23 11 1 11. The

Eﬁ%ﬁsﬁﬁie?@ﬁnﬁg die Sy KEElaFh ! el et e R AR T ety o

any of cl ai V\/g n the . bore has one of: 5 a uniformcross section

dth fqomﬂotgﬁé r??'P?l" &@e{raowgngé%%d end; 6 a cross section wi dth which
narrows fromthe first end to the second end and 7 a cross section width
whi éh wi dens fromthe first end to the second. 8 9 13. The cable assenbly
of any of clains 1-12 wherein the nmain body of the cable 10 has a dianeter,
and 4t helXs| edihe dabte assemnlyy lof ahy ohclagnati -11esbkéreth the Boredmstdne oft anet er of 11
t he cabl e.

5 a uniform cross section width from the first end to the second end;

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 strands of the cable at the second tail are divided and laid 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



12 13 14. The cable assenbly of claim1 wherein the sleeve has a pair of
flats positioned 14 opposite one another such that the bore has a
non-circul ar cross section. 15 16 15. The cable assenbly of claim 2 wherein
17 the cable further conprises a second tail and a second cable end opposite
the 18 first cable end wherein strands of the cable at the second tail are
divided and laid over 19 one another to forma second flem sh eye and the
anchor further conprises the second 20 flem sh eye; 21 a second sl eeve

end bof %‘hiﬁﬁ%i%%ﬁgf? e she 53%%“?.: F%’%&%&ﬁ%ﬁﬁﬁ@%&% Q@@Ltﬁ%égﬁ%géﬁ&sfhi [ ZEn’ sh
A 121 . . [ [ it
b ook AAdhe Shooist cafte SR PARIIGRRANEABIE ond | s positioned (n the

bore; 3 cured adhesive positioned in the bore, binding the second sleeve to
the Table; aured apbesjve pasitipagdin thedore, hipdingithe seconsisleeveitphideioablenol ds t he
at least one rope 5 insert in a fixed position with respect to the second
sl eeve; and 4 least@nerrdpe éselniawhegeia thepuledrazihesive holds tiei at |easdynefropdne cabl e
extending 7 through the cap bore, a first end positioned generally adjacent

the secipgert@nd fiRéd pbSitiod withayFedtnd tife SEMALIESVE; alld 10 13

6 a second cap having a cap bore with the main body of the cable extending

~

through the cap bore, a first end positioned generally adjacent the second end of the

8 sleeve and a second end.

10
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