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EIELD OF THE INVENTION
This inveption relates generally to industrial slings used to 1ift, move and fransport
heavy loads and, more particularly, an apparatus for notifying operators/riggers who use

synthetic slings of an overload or damage situation that may lead to sling failure,

Wire rope slings made of a plurality of metal strands twisted together and secured by
large metal sleeves or collars are common in the industry. During the past thirly years,
indystrial metal slings have seen improvements in flexibility and strength. However,

compared to non-metal or synthetic fiber slings, metal slings are relatively stiff and inflexible.
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Standard break tests have been established for determining how large ofa load a sling

can endure, Slings are attached to a testing machine that applies a steady but increasing force

sling ultimately breaks, Such break tests have enabled manufacturers of industrial slings to
rate the load-bearing capacity of the sling. The load capacity is determined to be a point well
below the load used to break the sling and also below the point where the sling is fatigued or

damaged, Most sling manufactwrers will afix some {ype of tag notice on the sling which
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material beyond their yield point. An over-loaded sling may be susceptible to fracture at a

stress point. This condition is similar to the stretching of a rubber band beyond its point of
normal elasticity so that when the load or tension is removed ot relieved, the rubber band wilf

never regain its normal configuration and its strand dimensions may be permanently stretched
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previously, it is nearly impossible to determine, pon & cursory visual inspection, that a sling
has been damaged because of the large size of such slings (on the order of 6 feet or more) and

because the Joad-bearing core is hidden inside the outer cover.

Once the load-lifting core of the synthetic sling is streiched beyond its yield point, it




a cursory visual inspection, that a sling has been
damaged because of the |large size of such slings (on
t NBOPPUER748F 6 feet or nore) and because t Bey/us2006019518
| oad-bearing core is hidden 4nside the outer cover.
Once the load-lifting core of the synthetic sling is
stretched beyond its yield point, it { Aug. 23. 2007
2: 16PM MARK GARZI A, esq, No, 0583 P. 6/61 WD
20064l BTh 8k ROK ) HADRARURLARIE: rechicha han
inits physical structure and be resﬁ?%%?og% gogate?%m
basrbeamno(pescht mefhiod thd Uohi Lprecise
net hod or appar at ﬁ%bga\f%i I a%ﬁgle?@gﬁag%%&ggg?ﬁ%ﬁe%&a
blingetharpRitRayvd fovd was bl o rotective cover was
subjected to an overl (;ﬁ;gteﬁoaggﬁ%@%c?%r%%&wwl . Ifa
tundiling 529 el pis fatigued or structurally
changed, the s%?#&ﬂgn%@ﬁ%@ylc%ﬁﬁ%?&Fﬁlfngm&y%g’égerhﬁabﬁd
Be6: hd ek s L.yum r.ated | oad capacity and, nost
A 8 e iR T B8 oo, bedpases  erons theet

i nportantly, becones a

RRES ' rs using the sling. Thousands of
roun‘%gﬁ%f%@ﬁgﬁéé’%%ﬁﬁg‘eﬁﬁ% on a daily basis in a broad
var i fyheavy. .load |jfting applications which

rang gth L}sgnrﬁs flfﬂ"%dé‘l%s B hEiRE teet Prmdaiis besis in 8 kypsd vaiprod heavy

a:pridge L. ant and equi pment operations, to ship
@5‘?’?‘3’.‘%’1’@‘@%@% Whighitae? fam criise construgsomee g, plkgsehapers andl
‘grpdee%i Il<e he |lifting core fibers of such roundslings
- H@ b savPment prefsions: tolship buildnare peobil ﬂgsbtmhﬁédr?bﬁer plats
%#tcﬂﬂa S ﬁg)l yester, polyethylene, nylon, and the [ike.
d@&h SHifting poeerfibers of such rovhdstings tag bé derivbd FGHS natid] of
detglietgned to reduce danage, the core fibers are still
HOTE Bl suehasalyesse, olyethylales mydinomd tollide] AGhASh HRRLR:
ed%es or degradation from exposure to heat, cold,
VT akaaesic shiag e designed i rvducedbeni G ol b4 B2 WP susceptible
materials, or other environmental pollutants. In
te dpmage fromrpbrasinn, estfing byesharp kdpey,af BeoRfiatRn AR RE sk tglééﬂtj g bold,

coul d weaken, nelt or disintegrate when subjecte

‘gwwﬂti o ets; oupiw abantieds or Qhschid nifedkl9 306 Her R NAAMH:Fia Situtants.

In cettain instances, the core yarg of a synthetic sling could weaken, melt or

i

disintegrate when subjected to elevated temperatures, or to prolonged exposure to ejther
ultraviolet light or chemmicals. Still another safety concern flows from abuse by the user when

the core yamn is damaged from abrasive wear when the slings are not rotated and the satne
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........................................ Wear poiats are permitted to stay in contact for exterided periods of times with a device msed
for lifting (such as hooks on a crang), or ot the edges of the load itself. Such abrasion is
accelerated for certain types of synthetic fiber material and especially if the load contact
section is under compression or is bunched, Riggers in the field are concerned that the inner

Lifting core yarn of their roundslings may be damaged on the inside without a means for them
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A popular design of prior art roundslings was to twist a plurality of yarns together to
form a single strand; the strand is then rolled jnto an endless parallel loops of strands that

form the core, which is then encased in a protective cover material. If the sling was designed

. With a prior art failure indicator, an indicator strand-would be incorporated irits and twisted

with the core yatns. The two ends of the indicator strand (sometimes referred to as tell-tails),
extend freely through an opening in the cover material. When the sling is subjected to an
overload condition, the tell-tail wonld partially withdraw within the cover and the freely

extending tell-tail ends would be visibly shorter than the tell-tails of an undamaged sling; if
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‘ ortunately, there was no way of ensuring that the tefi-tails would consistently withdraw

within the cover at about 24,000 pounds,  In other words, two slings having prior art

. Tedlure indicator strands contemporaneously made under the same conditions would havs two
different trigger points (for example, one sling may trigger at about 22,050 pounds and the |

other sling may trigger at about 26,000 pounds), In addition, one sling may react to a trigger

event by completely withdrawing one of the tell-tails, while the other sling may react to a

trigger event by partially withdrawing both tell-tails,
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The optical signal strand member conducts light from a light source at one end to an

P. 9/61

observer looking at the opposite.end for testing the integrity-and the contitiity 67 the core

sttands. The inclusion of the fber optic cable in the lifting core yam of the roundsling
converts the inaccessible inner core area into an observable test check area by means of the

passage of light through the fiber optic component of the lifting core,

Fiber optic materials are capable of transmitting light into endless parafle] relationship
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Urtdr e yd 9 W88 enddp theothsomil nfthe ih@pib@ERE bptdeanlt, 17
t%ﬁ%{éﬁ}b%ng core yarns are also intact. Since the
gk PEs Eamioae erdmb the sigeal fibe 0piRamElE Bhd MEG chdSren o
lifting core of the roundsling disclosed in U'S.

TPEY LY nRg thasthe Bfting 2ary strandt reayde dixRagd@ el @Rers .
bl | QTR tective
cover Irom the roundsling for further inspection. I, upon inspection, it is determined that the

roundsling was damaged, it will be immediately removed from service, and replaced with a
new sling,

Although the apparatus disclosed in U.S. Patent No, 5,651,572 is currently the leading
product for determining whether the lifting core yamns of a synthetic sling have snapped or
been damaged, in the stages where the sling has been subjected to an overload condition, the
fiber aptic signal strand still does not have the identical stretching propetties of the load-

bearing core yarns. Accordingly, unless the fiber Opfic cable breaks completely, some 1 ght

P
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core fiber materials. If the fibers of lifting core
yarn break or fracture, then the fiber optic cable

w WO 20l6az7489e damaged which will prevent thecrusiosniosis
transm ssion of light fromaqgpe end to the other en o%
the energing fiber optic cable. If the light fails to
pass fromone end of the signal fiber optic cable to
the other end, then the rigger is warned that the

%*ﬁ%%ﬂélc"’?.a@g“e‘%%%féfﬂ? S o i Pl o it
WEPREh: n%htgﬁgg[} i ns e@ﬁ ?qﬂlqu‘Fds det ernined t hat

the rou BE i nredi atel y
| aced Wi th a new sl i ng.

AI ?ﬁg@%}?ﬂ{“ﬁ@ il%%‘ %@Sﬁ%“ag %s‘r?&g%a’ riffleithag thersypibetic civg material,

651, 572 .S curren e leadin product for
g%’( ér‘?ﬁ%‘*ﬁ&mﬂmaﬁéﬂq idropping oégae alingaerst afores less than the
§¥§;he%@ﬂgﬁgsﬂﬁ%have snapped or been danaged, in the
Iy puch gasathe Bighs fransmisiion theangh the diher aptic cable
oveﬁ £ad condition, the fiber optic signal strand
¥ b diepted capsingi{bs fdber onsic ehlato indiskte a1 ovetlodi copdition when, in fuct,
&éopertles of the | oad- bearing core yans.

egreadsepdjtionsyes eeseicbhe fi ber optic cabl e breaks
onpletely, sone light Aug. 23. 2007 2:18PM MARK

GARZlFmaH:e der Nber e@&B8vertr dadp-bausMOsiRREG 1027 4% Bossive heat,
KTI US20061019518 9 may still be able to traverse th

eaidi¢ orehengirm etpomire, aihdulfrinielét eonics) 1mbb@e>@b@éa thﬁa% ﬁﬁ,&eopm
degradation in the intensity of the |ight

tatrisorilt bpiffebled differeh i OEMR stids A Ean tt.cﬁe 1k B example,

fiber optic cable, being nore brittle t

sylinp hith e e optieEERl bad) v
handl i ng (and‘)@ollro%)]gﬁl ng)emo?xiimﬂg’ﬁ g kgt?:aﬂ ‘rh@ﬂ(? P?Jétmsxgnal

tablandy harldibey udafie@eh CRARAF 1'tste%fcﬁt§1rr ap aﬁl’é ed %er

cases, the light transmssion t

oy e O 8 G4l 2 e 1l B3 e demﬁ%sﬁo
0¥ ﬁélhiﬁﬁﬂre‘iﬂqubﬁgbpﬁec\{ﬁ& 15a§%ﬂ§.d'l‘herefore, as stated previously, the need to

precisely determine whether the load beating core of a synthetic sling was subjected to an

cxcessive or damage- causing situation stilf exists,

SUMMARY OF THE INVENTION

The present invention discloses a pre-failare watning indicator for use with a sling
that is more accurate and predictable than prior art indicators. In the present invention, the
failure indicator strand is separate and independent from the load-bearing core yams.

One of the most popular designs of a youndsling is to twist a plurality of yarns

together to form a single strand; the strand is then rolled into endless paralle] loops of strands
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situations (e.g., excessive heat, acidic or chem cal
exposure, and ultraviol et exposure) it can be expected
t h&M0 2006g2%8%ber optic cable will be affectedepyy
differently than the synthetfpc strands of the IiS O?ﬁmrllgm
core. If for exanple, a sling with the fiber optic
signal cable is exposed to certain chemcals, the
Mfer ?hgti c signal cable nay be relatively unaffected
081 g cotes Insactorddned witithd BeRnt itvefifdne s 58 9i,.eaving t he
light path through the center of tnégérg #é“ewmggm&m‘“

dneddest s vephrate tddichRd bR b didtd - een degr aded |
to the point where it noﬁ’%&@?éﬁe“%% a?&"%‘zqhb sen matetial,

raget 4 seppratd hmm&fg@bg,haﬁa%g ﬁ%‘?&%ﬁé@%ﬁ %IB% é&dt he need to

preci sely determ ne ing core of a

synt HEtsidedicdtddny ' £XCcessive or
Tage ea PRSI Ol B kMr e pizore
kiNvENFithe Eigy: ' ' i sGl a, -fail

o R 1WA Mol R R i Eions v

war ni ng i cat or OSp gropdtity (in a
BRfHERb RN ' an prior art indicators. In
t he present P%g%?ﬁ%cﬁ% ﬁﬁé‘m ‘ﬁ!f??"d‘r"’éﬁ terriRated vth eyesonamther

b Lhdependent, fromthe | oad-bearing core
b€ 0 o i v crseneda g,

bofrnih i o W urality. of yarns together to forma

E“’?‘%‘é é’%@%ﬁﬁ‘;’g‘i@ﬁ’éﬁ% Eﬂﬁhﬁwﬁ%l therrads of dieldedlcatadtshagingiidesslly

%%%nﬁh_b%og%of strands Aug. 23. 2007 2:18PM MARK
OSSR NP BnBendpf thy wrming i 0BGk BIES 9 the eyes of the

/ 006i ot 9sts 10 that formthe core. In

ge%gtﬁsiﬂgg a&ﬁi i%ﬁ Fhdof the waming diberis plond alangtherif@ini ¥hided

}ﬁ?rghtgg i ndi cator _includes a separate dedicated

ST &hA® BPORR it free and ofithy woerdeg fiter 18 iR GOUbR-ba¥kARRSE Re

gﬂter' |, and a separate warning fiber having an

F%’h@‘] PG

Hefietiar opventiaterial mitased the Hﬁﬁ\@h&@&ﬁﬁh@ﬁz&@ﬂﬁﬁ s
%%cepl proxi mate and substantially parallel to the

&ingicatery | Bhe fise eudwfdheofardibpefitet dyi; i
B r eOfartifpefitet éxdids &fbﬁge%irﬁﬂrﬁ :%15}% cover

dedj cated strand are brought wi thin clos
atpriahandis refeard tocks Ethelitiaewhipsever al i nches) to each
other and are termnated with eyes or anot her

In a specific embodiment, a tag is attached to the strand (and preferably one of the

terminating eves) and is also drawn through the slot 50 that it extends freely outsids the cover.
The tag is designed to provide an indicator that the sling has been tampered with or
sabotaged.

The ring is designed to fail when the sling is subjected to an excessive or damage-
causing situation. A common damage-causing situation is when the sling is over-loaded. The
ring will break when the sling is placed in an overload situation, thereby causing the

termination eyes to separate, resulting in the complete withdrawal of the Wwhip inside of the

COVer,




hug. 23 QQQJnf?:d@%ti R FARZ dartsdecure the ri ng, The ring'§-4%63 7

inserted through or secured to both eye term nations,
t hereby bridging the gap between the ends of the

de® Mg r and, and usually forms an ovalpcghaRGdhissis
| oop. One end of the warningyifiber is attached to one
of the eyes of the dedicated strand, and the free end

of the warning fiber is placed along the ring and
threaded through the opposite eye; the free end of

t he wRY fhondrerthining cusflipasiatiehbardaskadionl 90 S nesded 1o

| ength of the ring. A tubular cover nmateri al

fgeen the witnigs filor earchednaib e BAEH Jﬂ%la Hﬁgemag’@rcg%sg ©filand thereby

indicator. The free end of the warnin
eorvey fatmpe stoativievdien e bR IORUSH jal cand is
referred to as the indi ?%t‘orﬁ%m“fe&%‘?eﬁﬁ‘%‘%%%sl&‘i’?%ﬂm
eondonn(eit, pxcassivaly hbs acdit 3EREL; strand (and
preferably one of tie %’er%&%ﬁ#n %&érgﬁ@pﬁgu@ﬁgg@.
dr awPréviowe il atoRRithdr 8f hS it extends freely ]
out si de the coyer? (rT f ﬁﬁgﬁtcgaﬁlfe IB@E?%H?&IWRS’W‘MEWG
Wi o Sapor oy el toagt do i Seeect s pplonton
tHikety & thaRSik | 0 an excessive or damage-
caﬁzi ng silt%gg?%%#s%g%&m’mg@démeh@ ittcarmetanithe
trEsiag ' | scover-|l gaded. The ring will break
i\zh&gn tﬁ%&gﬁ]%go‘lq@; ‘T%b@’éﬁptﬁcﬁa TPYderping the eadst lmthé cise of tell-
hg termnation eyes to separate,

r es’%?‘?ﬁ ﬁ%ﬁéﬁﬁ&?ﬁees ArpTEcavesitondiicinm with & 1dat earviliven Filse
R Bl gsie Y peliog supiche conoizeon bag gt

, €S(. . . & cover
hseh Lé%? 0. 110 9 5 18 11 By choosing the ring
Car T §e -Eils et enypion, theseatbastof eunfusidh afeRBminated
Js(f‘éég"igq%?ggﬁqﬁfcﬁmt Ir"iﬁlgget;mﬁ:ihe war ni ng fiber can be nated by
made. i O thp extprng] araring iinticarin OARY, theicliRithd ARG
%&E@e% , CO veg7 a damage situation when the sling is

GO 8t RIF@ Y PermarsDbattzcmcbr 10 BRRONR IF the cover shifts, the entire

assembly of this itvention moves with it In concert so a false indication of overload is

eliminated,

Additional objects and advantages will be evident to one skilled in the art affera
reading of the detailed description that follows.

B CRIPTION OF THE DRAWINGS

The accompanying drawings, which are incotporated in and form a part of the
specification, illustrate the embodiments of the present invention and, together with the
following description, serve to explain the principles of the invention For the purpose of

Diustrating the invention, there are shown in the drawings embodiments which are presently
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ultraviolet rays from for exanple, sunlight).

Previ ous indicators either of the fiber optic nature
or W¥2006&748%| | -tai| type could give false ipodUSALIANSS
of an overload or other intelal damage. In the case
of fiber optics, the ability to transmt |ight can be
i npeded by dirt, grease, and other debris that can

r rd .the transm ssion of [ight through the fiber
&’g‘{ﬂ?“égeé%ﬂ% Ugderstondnhavgver tbat drdmventlon i MEHGRSE, &l &lde
tails, the novement of the sling's outer cover from
PPITEPERAY e the paecise amangementyoReter@nts al fikvessisip HiGRlsb N

t hat e tell-tails were pulling under the cover when
it ekawrigest he cover noving over the tell-tails,

I'n th}% cuijl_rent invention, these areas of confusion are
el i m figedisperspectivanidveots) siigRlpaindaphijhi Lon of 1he
eéh_erb&al war ni ng i ndi cat or. Alpso, the %g@%‘ﬂég%c%o%{"?%nd
CEACHUeE prockibnle wirhing RidRES: 1 Ycd3Rk18 attachnment to
the cover. If the cover shifts, t@gehﬁtpﬁsg%mgmﬁbly
of t Hiiguré hisentilaged s8-Sccktbdal ik, of s SODCEIL SO 2 fal se
i ndi cati on of o?grl oad ;s elllé"?r1()fntg‘ntr WS HgdHsiaadin Figure 1

tbereaddng inegopdvant ages wil | be evident to one skilled
inthe art after a reading of the detailed

desc MHigid DR 2kfaabisl, . B=F DE .SCRLPT ON OF THE DR
wTr. eg Theaaccolﬁpgl%l%/{ ng t P segaterm, spgordegep with the e

peearipangded in and forma part of the specification,
illustrate the enbodi nents of the present invention

and, et W foll gwi ng .descr.i ption, serve
to expl ai njt'é]tg E%%%‘Pﬁ%%gﬂl&ewg@ﬁ@%fﬁ%ﬁﬁwmﬁm intliegtor in

RSB EwR the | rat.ing.the invention, there are

shown i tﬁgb}g%%ﬁﬂﬁedéo%ﬁ@%qgmgew litked tegetberpsent | y
Aug. 2: LOPM. MARK GARZI A, esqg. No. 0583 P. 14/61
WO gg%‘é’;%g%g‘ée \58%%2 Hembedimen of a4 pro-frilefeewandil inliitator in

#@&5@(: %et.:nSt ood,. however, that the invention is not
T ed T ooy FEsealayentiontor use with atreoypad ity O t he

preci.se arrangenent of elements or process steps
di sclB884 s @ perspeciive view of a two-path sling incorporating the pre-failure

indicator of Figure 5;

Figure 7 is a side view of a pre-falure waming indicator in accordance with the
present invention which also incorporates a sabotage indicator maeans: and
>
Fipure 8 is a perspective view of a single-path roundsling incorporating the

prediciable pre-fajlure waming indicator of Figure 3 and the sabotage indicator of Figure 7,

ETATLED DESCRIPTION OF PREFERRED EMBO N

In deseribing a preforred embodiment of the invention, specific terminology will be

selected for the sake of clarity, However, the invention is not intended to be litnifed to the

P.
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si ngl e-path roundsling which incorporates a

predi ctable pre-failure warning indicator in

ac¥Or 0B t h the present invention; Fi gum@Tasiossoidds
enl arged cross-sectional view of the roundsling
illustrated in Figure 1 taken along line 2-2; Figure
3is aside viewof a pre-failure warning indicator in
acco gltance with the present invention; figure 4 is
S8 HE KFe 0 Sleclahondivis te birodirsresiltha bach gﬁgcﬁicftéﬁlliﬁbﬁ@m ol
Vé%glhaﬁg |,r;1d|éz%ﬁ or in accordance with the presen
i FOR gt ithat eperate imalstiilpd iganbéri@gccbhiiE d o er;

Fi gurﬁh sti?jstg si de view of anot her enb%ﬂgi ment géﬂ’émé'

pr e- f BiesBRIeet inrention gy e mppasais @iid h¥hod3GCRY, ith the |
present invention for use with a two- pgt S iw\# ’eraSyn%henc

FADEfipHeg lgs been damamred (Hecuinbeds? a bveMbed for &hér‘%’ﬁcﬁﬁnq]ﬁ% '&{ﬁcg»egken

i ncorporating the pre-failure indicator

tiecplingls 13ad-teagingSdoeh tod Mt Gerd _fajlure warning
i ndi cator in acggi? danl?e W t hthtg F]@g S%dru(&e&s}beeﬁ?m?vﬁg iSgFMice and

iRl taths maiifEirBFbALES: e.i ndi cat or neans;
and Figure 8 is a perspglgjt]s?%kea%l it Bfeessang; hgiror isgtopel.

Prefmdd bhitdinldGQF BR ' e redictable pre-failure
war ni ng i ndi cat or g’%géﬁlp%&érngoﬁwﬁﬁawlbﬁ@e%%é%wl with reference

kTl a6, ' . . ET_E, DESCRI PTI ON OF PREFERRED
EON |nﬁ{anes cﬁ‘%ﬁ%ﬁn g"h‘b"? gf“@P‘PEEES 8 dpeevrrning failive indicator in

hdrvaiice i.fi .er m nol will be selected for
Rt O 18 BRG beriB el oibeed s i Toryeguspatona

b - 1 o the Aug. 23. 2007 2:19PM
NAF?EH%QA%E%“?\?Q@%‘!"%EQ oo thelragving figgres GR6HMR 7 480 this

G HRAR 19518 13 specific ternms so sel ected, and
it |P§ to cgéeﬁﬁﬁ&?r‘”?{s&ﬁ’aesﬁiﬁ like elemehts §peghéiitc t er m

i ncl s .al
lﬁgﬁm 1 1husirates @ perspective view of a roundsling in accordance with the present

invention. Figure 1 specifically shows a single-path rouudsling, but the principles disclosed
herein may be applied to other slings including multiple-path slings. Pigure 2 is a cross-
sectional view of thg roundsling shown in Figure 1 taken along line 2-2, and illustrates the
primary interior components of a typical roundsling,

Referring to Figures 1 and 2, the toundsling 10 comprises an imer care 12 encased
within an outer protective cover 25, The outer cover 25 shown in Figure 2 is meant to convey
that the cover 25 is larger than the load-bearing core 12 and moves telatively freely with
respect fo the load-bearing core 12 and not necessarily that the cover 25 has a cross-sectional
shape of an oval. The core 12 is designed to bear the entire weight of the load to be lifted.
The primary purpose of the outer cover 25 is to prevent physical damage to the core from

abrasion, sharp edges on the load,_ efc.; the cover 25 will also help to reduce damage to the

P.
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to acconplish a simlar purpose. The subject invention
is an apparatus and nethod for determ ning whether a
sy MOa#ees/18748% i ber sling has been damaged (beGaysg00016Ms

~overload or other condition fghat coul d weaken the

sling's | oad-bearing core) to a point when the sling
shoul d be renpoved fromservice and returned to the
manuf acturer for internal inspection and, if

SR ESRILS ued presnemdronelind HRSRL subjE% AR AROAAENLS,

of the present invention will ndow be descri

iraxiolet light lvomede rbangels, kRedul) Rl BPAIH %ﬂ%?%\gl B&f‘m&m@

whi ch a roundsling having a pie-warning
iAsiil} be enplainRd hasiadiet R EEvbE t invention is
general |y indicated at 10. T%gtd{\%glf?%egl?%rt% e when

ehyindl damakShavbichrdiB, BESGeL bed with reference to the
drawi ng figures that form'a part of this description

wher eTid t |ike el efrent

i oughonte ey BAN sedE opprpe somdelhsoniguofin
R highs d i th th t

T el BB 887 AFesia oy smelhsors ommurgile s, il of

[ ut..the principles disclosed herein may
%‘Eﬁg%%ﬁ*%%ﬂ%%m ?"'ﬁﬂ"rpfgff"?ﬂﬁ@@mrmw #y Theiteiofh einglatthnd or

' Figure 2 is a cross- sectional view of the

B oo A8 tongeon in kememictmp ko adeg, and
iIIuslng? £s th% rimary interior conponents of a
typi ¢ o] ?H&“@F@ﬁﬂlﬂﬂgm@ﬂbﬁd&i@aﬂr&m dnedPfhord nathdPor
royndsling 10 conprises an inner core 12 encased
P metprialy, sush apfolegen polethylone nylag K-§H6® QdireprichVidnd of
%ge&qsghom in Figure 2 is meant to convey that the

r HYB'E} ECP pagerantibarvtichiopds 086 niheisi Ths Iﬁﬁ&ﬁﬂ 32 the

t he

noves relatively freely with respect to

rasmpriraasily depends on the fidxisunsh .

cover 25 has a cross-sectional shape

Bothich t ding Bewilignaskd! Sudhefe dohGmBRiot hfo VRl QWb O .f e
load to be lifted. The prigmary purp%@g%g?ﬁg%mlﬁ?ﬂ‘
Stougth, ighicd weigin, Iy auaitanbSiiGith ol AHBOG il NS GOLS, v
from abrasion, sharp edges on the oadﬁ%ﬁl@f’g‘.’?paf“ﬁlzc’we
wpvame2d chiid dlingd, SO hel p to reduce danmge to the Aug.
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2006 REZADZ AoWeal Fikline 9 AR/ }Qel-%ﬁar% wa:lnf'ng indicator 11 in accordance with the

present invention is illustrated in side view and is shown without the cover 25 and without

core 12, Tn a preferred embodiment, the sling 10 may be manufactured with anly a pre-failure
warning indicator 11, or with both 2 pre-failure waming indicator 11 and a tatnper-evident
means 35, Initially, the operation of the pre-faflure warning indicator 11 will be disclosed;
the tamper-evident means 35 will be described Jater with respect to Figure 7.

A separate (preferably single) strand 20 of yarn is dedicated to the pre-failure warning

indieator 11. The dedicated warning strand 20 is located within cover 25; it is preferably
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subject it to harsh elenents such as heat,

ultraviolet light, corrosive chem cals, gaseous

ma ¥ 0187485 r ot her environnmental pol | ut ant scTad®ediidshs
be expl ai ned hereinafter, thg cover 25 can al so be
designed to notify a user when physical danage has
occurred to the cover. The lifting core 12 is
piﬁ%ferably made of a single or nultiple strands 17

Ped RiRiitete the cora 19 ndradyicltlyer bé twviedl :u8d BRYIGALLEL: %&&B& of the
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in sinrgt 0 bt erond thaidedivatetl strivel 20auettrmSicditleyes 32,
%t hout core 12, In a preferred enbodi ment, the sling
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Initially, the operation of the pre-failure warning
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Although the term, “ring” implies a circularly-shaped object, as used herein “rin o is

defined as any closed link or band that will connect the ends of a dedicated strand.

In one preferred embodiment, the ring 26 is chosen to have a lower tensile strength
than the core 12. The sling manvfacturer rmay choose to do this any numbey of ways, e.g., by
making the ring 26 out of a different material than the dedicated strand 20, cutting a notch or
notches in the ring to physically weaken it, or by making the ring 26 out of the same material

as, but of a smaller diameter than, the core strands 17. ‘When ring 26 is chosen fo have &
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of the dedicated strand 20 ar%ﬂ?gﬁ%ﬁgwg o} Segierdhan she

sling’srespepdcity)el y. The dedi cated strand 20 and eyes
32,34 are preferably nmade of the sane material as the

cor e Attatlad esfirktAerm] w34 are connected by a
ring 26, therreby f]%fﬁ% %ggza%%é‘ﬁ%}‘%ﬁ?%%ﬂﬁz?hwﬂﬁbngindicator

e 28 Rtag dloSdak-a Ih h of the separate.
dedi cat ed D?tar aﬁgmgghaé;egﬁ gaF 4 Sﬁ‘%%ﬁ.ga(llg ﬁ@@uﬁi kethe Brg, fsabredded
thiricteme e, =gl el Q formed by the core strand
17 %lle e., &gener a Pyeyg %’?’dgﬁﬁ‘%& le-benked alonghe sirguagovdads the
33 O L oplies a circul arly-shaped object, as
ﬁnge(agb ﬁiér el n ept;?ﬂ‘&m Piening ax theling eayerady (Heaserhal dndko 6f the
..l | . connect the ends of a dedicated strand.
PaRg Le‘k‘]%@%ffv%&ff 21he ewiewisdsmch thehting domy 226 SoFeOBRS §Brdd % as
haye ;3 wer tensile strength than the core 12. The
s|“r\ﬁr’Fg rr%l?fﬁf‘%lb%&l@g cotey 250 nat Sitovindy Figurt B) (e ﬁ@ﬁngy{mﬁﬁﬁc?lfof
t\r(‘\%\;s,_ e..%i.c, %h making the ring 26 out of a differen
@RPaMmaicg itieh?) i dtsicaddert., 3t /rRRG s2Q tielps n
ﬁ%rag notches in the ring to physicall y%ﬁei%@%@&a&
¢

@St he ring 26 out of the same material as, but
of a smaller dianmeter than, the core strands 17. VWhén

r i ngReBring againcts Eguieq, avaipaAg 2007 2: 22PM NARK
GARZI A, esq. No. 0583 P. 15/ G?Pﬂe%%g%%mﬂ%rggemn cely

through cover 25. Although not niecessary, cover patch 30 may be attached (preferably by

sewing), to the cover to protect the opening through which the whip end 40 of the warning

indicator 29 extends.

The dedicated strand 20 is preferably tmade of similar material as the strands 17 of the
load-bearing core 12; this promotes the relatively equal stretching of all components of the
sling 10, In a preferred embodiment, the ring 26 has a pre-selected lower tepsile strength than
the material used o make the core strands; in this embodiment, the ting 26 will fail before the
lifting core 12 is stretched or fatipued, Alternatively —- or in addition — the ting 26 may be

designed to have a lower resistance to abrasion, heat, cold, 2nd/or chemical exposure. By
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strength, the pre-failure warning indicator 11 is
designed to trigger and thereby notify the rigger or
ot NEt20YaH8 of the sling that the sling 10 hagnR&Ehiess
subj ected to an overload comdition (i.e., the sling
was subjected to a force that was pre-determned to
conprom se the integrity of the sling, and is

sc%%w %%s ,de;h:rm' ned to be about four tines greater
that 0sigg groﬁﬂﬁatoédngmoamngmuf@hhm i rst,.
ternination eye 32 is a warning indicator %ﬂgglréez‘@?l&hm@
RS whiph threctivj et pre-faifurddnia iniBatdhl ) %!i@{}%ggred strand
that is placed substantially paralle the ring, is
t hr ealtede etaiphy B s n-8@EARE 530k HaLI on gye 34, 1 s

t hen doubl e- backedﬁdgl ong t he ﬂria?rqggl%%{’?%%%é%ﬁ’f}‘ﬁfe70%°ﬂhe
féusibs strenpth F2he iafd cslb. ! an opening,in the sling
cover 25. (The extern‘gﬁ&gﬂ%@%ﬂﬁ%ﬁl@%’"\%%qﬁ%Ismade
iemdiord @ eiks-deb iRl B2 xt.ends through the sling
cover 25 is sonet| &-Ig%%?a@ eesfl}oge&%? Breef dne pae-selgnierd tenajile strength,

Al t howrgs, s hi nh.25 i.g not shown in Figure 3,
the pref et?‘?glgg g? Fkg)%atg%t/'ﬁlg ag?ad ai“h%“’%é? i weprineniletaating, ring 26

WiIDAN bdSrel ;AI rated. i. e, it forts a
subst ant i‘ﬂ’a‘fﬁﬁ’ﬂ1 e"’g’f E’°§W&‘b EMthgF theylosd emring ootel strands @Y diit £38n the core
jgure 1, the whip 40 of the

et R BPRiabo b rog abbi, dmaminatir s, seniat

n%@ing
h not necessary, cover patch 30 may be attached
ﬁ"ﬁ’@‘?%‘?%ﬂ@owwa% PREY otherpand tie physical distence b&%%tthetﬂ% 32
?‘ﬁ%’ﬂ} n&d‘through whi ch the whip end 40 of the warni hg
Lt 22,34 o5 the dedlicated iteand e8lingadseg strand 20 is
preferably made of simlar material as the strands 17

of t H¥ the escBdtmbvenpaty the whids potddh 30 BF ABLE RaloliS: fiher 20 (e,

relatively equal stretching of all conpon

tp fridghat @xterid freelp ey thesby QB AM ARA bao e it 8s T 42

pre-sel ected | ower tensile strengt han

lgugstietandsmitiongh the coRF. 9f b SRR A5 40 i s .enbodi ment, the
ring 26 will fail before tﬁgﬁdﬂ#tﬂ}le 18811 0123 1s ot

diible tan hesbcRF of madol . ivel,y -.or.in addition
 ihe riﬁkg 28 ﬁ’égblgﬁﬁmy be%mé{xﬁaﬁ BéhleS dééemethatthe sling 10 may

have been subjected to a condition that would prevent the lifting core 12 from Lifting its

Taxiun: rated load and will therefore remove the sling 10 from service for further

Inspection. The double-back configuration of the indicator fiber 29 ensuyes that the whip end

40 moves twice the distance compared to the distance the eyes 32, 34 move apart, ensuring

that every time a trigger event ocours, the whip end 40 will cotpletely disappear. (ft should

be noted that the whip end 40 of the warning indicator 29 may be shaded in a high visibility
color or otherwise marked, so that its visibility or lack thereof will be more noticeable.)
An important feature is that the ring 26 is designed to fail before damage oceurs to the

lifting core, thereby warning the Tiggers that they must ejther stop using the sling 19 in the

WD 2bdaiM 27488k S4{i¥s 2066/ 019518 16 1 ower tensftd?83 P 19/61
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@

cold, and/or chem cal exposure. By Aug. 23, 2007

2: 23PM MARK GARZI A, esq. No. 0583 P. 19/61 WO

208¥) P957A3HY pCT/ US2006/ 01 9518 17 caref ul | y mhaRSidsssis
the properties of ring 26, al%ling manufacturer can
control the condition(s) under which the subject
pre-failure warning indicator 11 will trigger. In one
ex l.e, .1 sling manufacturer may design the ring 26
CRATRF wiieh Sy grs g o if top edntin] heABENY 91 SRk

C reéedAff%;JrQi ngly, the material fromwhich ring Do Vs
ncgﬁ’é a1 GRErtshope neirpsheaddiag, iRRRbaridrele] gl?e .
chosen to meet the pre-sel ected t{iii E s%ﬁrdgﬁey Ay R

tipfaetsnithigoane thesslipl Homd beragieted & M&ﬁag&% S5h e&g@fﬂ%

recommended rating, ring 26 wll f

Cerniegdodieatard 1 ednt lik&éplic&ﬁor'réiﬁﬁled‘?%‘ggl;hg%%ye rrgx{g%rﬁ%ﬂ g%e :tL()? be

that formthe core 12 or ‘the
Wdased.i ng 26 fails, the termnation eyes 32,34 begin
nmoving in opposite directions away from each ot her,

and tAeripiyaivalag e RCh: n.the eyes 32, 34
and/ or ends 22, 34 of th%ﬂ‘gggle}%{é?ggwgtﬁ agngrdance with this

iinveniida §3Bat AN 4 nove apart, the whip
portion 4(% of %f’rﬁgﬁgéﬁ‘g?%gw?mmeaﬁw@ a{4 coptrglled phist

L.y outside th 25) is d
ot e FEERER ol { G5k i, REmons brpompper e Tie g a6 c

1 g over. | he whip end 40 of the warning
i ﬂ%@%%{%&%& gfeﬂ"?d’tve’:["é‘?& «qngitien Emm@ﬁh&@ﬁﬁdihﬁﬂ&fﬂ core
%!nhsl% o] agngl é‘ﬁb able to determ ne that the sling
may” *hav e EEOGHE e ting 26 carcbeamel fibrn Qnateial WL £
5event0}he |ifting core 1_2 fromlifting its maximum
rat SUC B 4asion damageh dn e third emiboimese Betg 26 LAibelhal 3]
RO <G s (et taaor addior ity 2OuBSHL
r [ .
%%m%gp enfgo 40 noves tw ce the distance con‘pa%re}étd%'%gng
iD§ fnatifzome b maesid shaBRoulBdetdRME: ;ARAT, in
it e

that every tine a trigger event occur

wPpcsfirgtion then wbyld di I b ted,
that t he&\:fheipp endm4ga[ia?ptﬂlﬁ gﬁs\f\g&nﬁorﬁ Eﬁ?%ﬁ?%%{“gfgfggﬁ%?/

agethetvadedimint, the Fngl% o Bd Ride oF Y material or combipation of materials that

would fail when subjected to more than one of the pre-determined conditions (e.g., overload

and excessive heat),

In all of the above conditions, the ring 26 is preferably designed to fail at the pre-

determined or desired condition at a relatively precise point. For example, if the sling is rated

to lift 6,000 pounds (with a five-to-one desige factor), the ting 26 can be designed to break

relatively close to 24,000 pounds every time, Therefore, the rin g 26 can be made to fil

before the built-in safety factor of 30,000 pounds and well before any damage occurs to the

sling 10, The use of the predictable pre-failure warning indicator 11 as discloged herein
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hug. 73 2QQ)?I o%:zg?M ot éMviGsA&nrAr‘arelé&d, so that its visibili tNy°'<9583

| ack thereof will be nore noticeable) An inportant
feature is that the ring 26 is designed to fail before
daf@fe%BEd s to the |ifting core, thereby Peamsiocam1oss
the riggers that they nust #ther stop using the sling
10 in the Aug. 23. 2007 2: 24PM MARK GARZI A, esq. No.
0583 P. 20/61 WD 2006/ 127489 PCT/ U32006/ 019518 18
manner in which they are using it or, if they
soneishgmanpfaciust 4 mgre biediotble atxbacperatewaedtigdbrpoSanP e Rthe

| f the rigger stops using the sling, the integrity of
edtidicition trieany intoany il indegi g e Piakes. diRe worddhd RbSmGRASBion
the sling 10 can be returned to the manufacturer an
trelupsa-dbgred of predicinbiliny g the'ﬁﬂnﬁﬁ%tﬁing%ﬁroﬁﬁd&lﬂ?% sﬁ;@@tﬁl@@&e
or repaired; usually only the ring 26 will have to be
paiplotibering 25 qan bmreyteashdaoeismtéﬁep&mﬁg& 'R plidd drt il eail

war ni ng i ndi cator 11 in accordance wth tphIS
indiveets, i1 B e 0 bvak Rifrdd ' gor &
preci sely faillg at aﬁéhbéndgdg%}el%ﬁ% pg?%ﬁ&%ﬁgg%?%&%lg' of
nhet Bioiolypd Fasledd iR 1 hées L EARRND regBRERSEON.
tenperature, etc.), The ring can 1'ﬂﬂe used' as an

i ndi cat orrﬁﬂﬁ&%%ggg}?%ﬁg,ndi tion by making it weaker

than the 1.ndivi e strands 17. In a second
enmbodi ne 'Ehﬁ ik 26 ¢ e made fragma material
t hat V\Dulnger?%l 4?%%m§'arq2®8ﬂzsﬁﬂg§%‘é§%ﬁ°%nage. In
athird e | fnt e ring 26 can be nmade to fail
from exc e@gﬁ?@ﬁm@&%ﬂﬁpﬁﬂ%@ *’(t %%90%623{0 0@ Jos. it Degign
h)..ln ourth enmbodi ment, the ring 26 could be
%E%W%B}%ﬁ’tﬂeri al that would deteriorate in the
presence of chemcals at a concentration |ower than
woul d danléé@"?lﬁlg:étl’%%%h%?ﬂhﬁ!e | oad- beari ng core.
In still augft her enbodi ment, the ring 26 can be nade
of a mat PRl conragtngspleneavem Onter Graenond irner Redafor casyaat d
fail when subjected to nore than one of the
iBPREtYBY er ni ned conditions (e.g., overload and
excessive heat). In all of the above conditions, the
ring 26 ilowsekkr ably designed to fail at the pre-

determ ned or desired condition at a relatively
preci se poippiouiiosalbwatensinémost thetrtielshdluing o), fifhRdcids and

bases;

Made with K-Spec® proprietary blend of high performance cote yam.

The above prototype was tested and it was determined that the whip 40 of the pre-
failure warning indicator 11 consistently disappeared (meaning that ring 26 consistently
broke) at between 23,000 and 24,000 Ibs. and the fina] tensile strength of the sling 10 was
32,860 Ibs.

P
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factor), the ring 26 can be designed to break
relatively close to 24,000 pounds every tine.
Th&VHYfE¥8% he ring 26 can be made to fail Hoafusseesdiies
built-in safety factor of 310000 pounds and wel |
bef ore any damage occurs to the sling 10. The use of
the predictable pre-failure warning indicator ii as
di scl éend%he ein, Aug. 23. 2007 2:25 PM MARK GARZI A,
esq. NG O5BYPAY obt gamingdpdizatosI9tiedeliBier visible, the sling 10 should
E%Wgog/eo_l%w 19 gi ves a sling manufacturer a

PO cive tlsi-enholnaciotingbaionmy/d epklC P 1Ri3% sty
gakﬁégd%gggméggﬁgnz@m 0 anybs! ing It designs

: e af2fl Kol

i ntroduces a degree of predict ab?ﬁ?yo%ﬂy%ﬁﬂwgﬁmgcmm'

TRy s thiersnmhanutinels Wiln@sy 15416 gepiaugthg %%%g ‘I'%;?f poj nt

of the ring 26 can be sel ected and consi s

reépsbisitihe ihg ahdiepurd @ Eerdéd (e ab&%ie&a&: iecﬁg\tg % Bited al}gund

failure point was unpredictable an

e o bk the S A0 Ul Bore il BN B kS st o 8,000

order to neet the followng 1eé
pundy)gt h of 30,000 Ibs.; Vertical Rated Capacity 6,000
I bs. at a 5 tol design factor; Overl oad Warning

| ndi Foerdid al 20,000 - 25,000 | bs. with a
> Desi Sﬁ‘aﬁég‘ﬁ‘%?g‘@%‘?% %‘i’?" g“’%ﬁq‘th“’c 131226 may hemeesroiesipned 'to fail first,

Bk Qinet ahs 4.7 | bs; ubl e contrasting col or
cov eng :1“ %ﬁ¥ ﬁ@e%:%: 511?'1 gorﬁfolmﬁ ngl‘e frastthg diseraded eotirtly. For exampls,
s 1ioq"%iseLowdrs{tretc,:,; | npervious to salt water andp
most Chem ¢ ars qrig PRRAFdFenpFInmentifon s extemied geariodmitime,

; e W th K-Spec(r) proprietary blend of high
%Egr% iy ?@%3’5 T8 £ lad fho siingel 0nd)specifically) theneai@ 17 bRSHAT v
tggﬁl}ad_ga was determ ned that the whip 40 of the pre-

Bring core) may have been damaged to such an extent that it can no longer meet its

rated capacity. (The selection of the material for the core is the primary factor in determining
whether the subject sling is impervious to sea watet, ofl, acids and other chemnicals, Also, the
» H

eover 25 plays an important factor in protecting the core especially from abrasion or from

sharp edges.)
)

It should be noted that a person skilled in the art, after reading the present disclosure

could produce equivalent embodiments, For example, even though virtually all synthetic

slings have a load-bearing core protected by an outer cover, a sling manufacturer can

eliminate the outer cover (or shorten the outer cover) so that the ring 26 is visible, In this
embodiment, a dedicated strand is not required aud an operator can determine that a sling

overload condition (or other failure condition) was met by observing the integrity of the ring

26.
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hug. 23 2000 ) 22y rMﬁ% GARGHAcatsdr 11 consistently di sappludad’

possible failure conditions, By matking the individual rings before assembly of the sling

(nmeaning that ring 26 consistently broke) at between
23,000 and 24,000 Ibs. and the final tensile strength
of WRWOER{4EY 10 was 32,860 | bs. Aug. 23, 20Q%nRR66b:s
MARK GARZI A, esg. No. 0583 Pg122/61 WO 2006/127489
PC1l' / US2006/ 019518 20 When the whip 40 of thewarning
p indicator 29 is no longer visible, the sling 10

shoul gﬂﬂ be returned to the sling manufacturer for

i nspecefegRsand toFizre b ainther profered aﬁboaﬁnéip{gggsgﬁ)%ﬁt .
b%n}kg. beé)orgajﬁll%age occurred to either the dedicated

s nepioprg dngaglinbieaér 109 ine . ses,
the sling manufacturer will onl%ﬁg%%glgg%%%%g&’%%

i gommectédriogeitdegi.e 1 o i A is d.ret it
R R o i e

service. (In the above exanpl'e, the r ffmation

Yo dhdn I8¢mARE:, POHEA6a SR de H&Fgﬂ%‘rté %{c%tg S%Ltgg?%@becn subjected

approach its maxi numtensile™s

po onitipie)extdngay L Fid.0ns. . .even _t hough the
ring 26 may h;\?gﬁ%(sergn a‘é’g@?gﬁ‘tgf&a{% &Pise fhecantrolled destruction of

Sing BOhd Bhia®y d to,a point where it nust be
di scar ded en%ig?gﬁggﬁgg‘ggéﬁm’@h "Flaﬂ'teﬁél%mth@vﬂﬁing\?mdicator
IR idic.environment for an extended

peri od o?aQ?%e?&ew §8 thex i grhngne sing 26 Althovgh s dxainple dses three

t [ and, .specifjcally, the strands 17 that
rﬁggseﬁﬂ’pmt %’g 2?%5%& %ﬁ*fptﬁgm@w aipratings maybs BeddbptARRGR the

n extent that it can no | onger neet its
?"gtt“g% %Efaﬂ%gs F‘%”;Slf“"ﬂ“[‘;i%ﬂ%’é Fragufpctner ofished v inoaiperatethto ftliérsﬁﬁér_?e
e

core 4 t he rq&imary factor in determ ning whether t
subj e “EFF#%“ SqT e 29ihad assetvoedend antied Wi e, IThe 86ix0Send s
%%g tther chenm cals. Also, the cover 25 plays an
FASBT1 1% fle tramenagion ¢ye 3t Tk dogof (A0l BSPRI Ahle along o
E g,abtﬂg‘slzgl? or from sharp edges.) It shoul d" be

Bas R6a, 26b, 36« stwrindidtdr ibel i thenttheadRl ARSI
t he J|é)i_‘r5§§;{a’nt di scl osure could produce e%‘%%vihglctehﬁftm on
synt hetic toshacla loay ANEL fug ) sl oidd {h}"%gf? tn sif |i1|1 the
cover 25 where the whip is visible 1o an operator,

For example, as shown in Figure 4, ring 26a could be designed to fail when the sling
is subjected to an overload (excessive weight) condition, ring 26b could be designed to fail
under an excessive heat condition, and ting 26¢ could be designed to fail when exposed to a
specific concentration of a particular chemical. Therefors, if the sling s subjected to any of
the pre-determined failure conditions, one of the rings 26a, 26b, 26¢ will fail, causing the
tetmination eyes 32, 34 to pull away from one another, thereby cansing the whip portion 40 of
the warning indicator Whip 29 to completely retract inside the cover 25. In this manner, 3

single predictable pre-failure waming indicator 11e can be used to signal one of a multiple

one

P. 23/61




Aug. 23. 2047 n%]’gs%ve Mﬁ“&é%lz-lﬁeaersiqng core protected by an Butad3

cover, a sling manufacturer can elimnate the outer
cover (or shorten the outer cover) so that the ring 26
| SWPIN06HEME I n this { enbodinment, a dedi capegushidishis
is not required and an operagpr can determ ne that a
sling overload condition (or other failure condition)
was net by observing the integrity of the ring 26.
Augﬁzs. %807 2: 27PM MARK GARZI A, esq. No, 0583 P.

287 Glemae 1pE84ct SohdHion WETH HSARRG,04RR Referring.
now to Figure 4, another prefmgrred e%%%tgi néﬁsz?dgﬁepm‘%“lm
dresinaisdestoritaixighers 56 B QEHNBAD 1D 5 & £ M5 WaENi Ng.

i ndi cator 1l a incorporates a pl grgﬁifﬂ@f@{dr@gg%@%mﬂ&
2@upined Bitact), i clingGRBIEGHLEdy i nks inacham '
(i.e., ) between term nati oﬁg@%%&*ﬂ%ﬂﬁgf“@?ﬂ#ﬁa‘?ﬂmm

egetthre fonad dXkeRddiRRARI of ifheS| | N9 10a can be designed to
i ndi cate whether it hasn%g'en subjected to nultiple

eXCeshn dréed Sintl z e _of. whi ch coul d cause
t he conittr@ol l'e dgg{hﬁﬁ%dtsllﬂ%ﬁm@ﬁgmﬁ © Grres i mangfaefused byi ngs

S e 0 AN LS, e gne

war ni ng i ndi cat or

tBId8ndnd d; rd 2 t hough this exanpl e uses
three r ?lggéés\%%g? S'fég,gl“atg%@ggl% 18 a{tvigycare yoyedsliigaold nidegite
Sand LA T g ;used dependi ng on the nunber of
farlore congjl %%%%P%‘%W%‘@am%wmﬂeamghmqm
bRES j 0 the s|ling.) The warning indicator

fi be?‘ 9‘%‘5‘%@%& ‘3{"388 EFP@afe@ﬁgs- dh8 Pat. Whi 4,850/609 iz Tiverroeeadbed
£ .S .ﬁg%achﬁ)d 0 one term nation eye 32; the

Fenal naer oY 5 iehibereincat or fiber 29 is placed al ong

al | f.lthe rings 26a, 26b, 26c; the indicator fiber

i s t ERNA sl Bavigagungle coieand ulsinglo ARl Ak ARy i@¥Rtor), in 2
34, 1s doubl e-backed along all the rings, and I's ’
ppliglercgre ar paltiplschatiadging 50 eadlobi itleBrpbifs a HRNEELIE Bre-failuwo

where the whip is visible to an operator.
Waming indicator 112, 11, as taught herein, Referring now to Figure 5, a first dedicated

strand 20a is associated with the first core 12a of a iwo-path sling 50 and a second dedicated
sttand 20b is associated with the second core of the two-paih sling, 'i‘he dedicated strand 20a
is terminated by termination eyes 32a, 34a, and dedicated strand 20b is terminated by
termination eyes 32b, 34b, respectively. A ring 26d, 26e, as disclosed previously in a one-
path sling 10, is incorporated into each path of the two-path sling 50.

Referring now to Figure 6, whip 40a is associated with the predictable pre-warning
indicator 11a in the first path of the sling 50, and whip 40h is associated with the predictable
pre-warming indicator 11b in the second path. (It should be noted that the wamning indicator
fiber 29a is attached to ope termination eye 32a, threaded through the other termination eye

342, and the whip end 40a is passed through the cover 25a, and operates in a similar marmer
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hug. 23. 2R, %f)gg%l e,MA% AREMAn s8¢ Fi gure 4, ring 26a coul 4 283

designed to fail when the sling 1is subjected to an
overl oad (excessive weight) condition, ring 26b could
be VHEE6GAWH to fail under an excessive heatpcruszoesioi9sis
condition, and ring 26c¢c coul 28 be designed to fail when
exposed to a specific concentration of a particul ar
chem cal. Therefore, if the sling is subjected to any
of, t“ge. pre-determned failure conditions, one of the
r° s *5atinalepath i 1illustebedivh Figaray I5thfgigh Msing only ono ring 26
tﬁr‘r‘{%ﬁati on eyes 32, 34 to pull away from one a{/n.o%ﬁlé%,‘
tHEFEBy " ERbs indigatotatrand 19 iCutedhedtd ofiteRfinatol Sy Bh ke
é]grd@%%tggthv\hlp 29 to conpletely retract 1nsidet 8

v Lhef teropihation RPoBUD] and She rSpdAG Sy i ot abl e
pre-failure warning indicator FI e ca@%@@éé@aﬁdm’ou@m
sPphand apemtes tn BsimitlrtnaRhe as 08 okl ilure ndi tions.
By marking the individual ri ngsgﬁbg?gg?éémé’ggéﬁgl y of the

0583 P ol oy s ot ER bt et R o s s wizming.

. |

dradivad el P03 dji t.i on which the sling was
subj ect eg to %Jtl%g? %é;ﬁaé%g %?{}i'gi’ h‘F 8oVerg3a fpdemetae inifieg extension
lapughi i . for exanmple, if ring 26b

PO RR B0 ot 25k I bl iidas & prrtaiims indietin bt pth tha

ehiroSel act ur.er uld know that the sling was
subj eéa{( g'g‘gt 0 T SYrrlopdnas pilher goze of e TVMINGRA EH@Glng is

] fi. i e, An inproved synthetic roundsling
ﬁg_ﬁ/dlcﬁgtooar’f‘l}?%dl ‘%?@ ¢ (&egg%l tensilgsirerathor watesichapmrity, SWhaghe Kappens,
L | s disclosed in U S Pat. No. 4,850,629 to
Dﬁeéﬁoﬁ P@H &t&e @&“ﬁ%& Viaenipg indiggiprortipsedO and/eoldb sl éhebbeSytside
Pﬁ% No. 4,850, 629 is a two-core roundsling (sold under
PHE® O HeA T Wi SraPIAD IR tely Withini O ol Skt a1 ARG the
lifting cores inside a single cover. The cover Ts
reLar o ridgerdel a sinsvenvad sepdiiost € paths. U.S. Pat. No.
4,850,629 is incorporated by reference as if fully
set b TwiniPaih@ sling Biviriplefdetly SvoRofel, el PR ig&mg lgi ?191: ts
éec%_re (and a single pre-failure warning indic #or ¥ O

RITRY aghip keRigwe 6, Aarinttredting Phidhdas,, .i ng..50,. .each
core incorporates a préjglgct abl e prtgg%glfgl%%ﬁrgelgmplhg'ﬁ%
Gefien istartlorsliog o didtinet 2 seprbte BmAE LRI Ring Beh8LL1g, NOW £ O

Ilz_i gure 5, a first dedicated 4 single
sling. For example, in the first path, the ting 26d could be designed to fail only at & lower

tensile strength than the core 12;

while in the second path, the ring 26e could be designed to
fail only when the sling is exposed to a certain chemical in the environument. The whips 40z,
40b of warning indicators 292 and 29 can be marked or coded in order to indicate which
whip is assaclated with which ving so that if a ring breaks, the rigger will know the condition
that was exceeded (i.e., if ring 26d breaks it was becanse the TWIN-PATH® sling was

subjected to a load approaching it's maximum load rating; alternatively, if ring 26e breaks if

was because the TWIN-PATH® sling was exposed to the chemical for 2 period of time such

P.
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hoe. 23 20T Hid"Bba MERESARE Aar'sd with the first core 12albf®%

-~
!‘\ .": )

two-path sling 50 and a second dedicated strand 20b
is associated with the second core of the two-path
s| REM6IIMEYedi cat ed strand 20a i s terni natreygaYooso19518
term nation eyes 32a, 34a, ad dedicated strand 20b 1s
termnated by is term nation eyes 32b, 34b,
respectively. A ring 26d, 26e, as disclosed previously
[ one- h.sling 10, is incorporated into each
p‘gﬁtﬁdﬁfm‘%‘ﬁg‘? SgEtyIof B isling). STherofed, EMaFhrBScROWngk & 8 .6
I(}F%I\/\,hi Hqﬁ%‘glsi S gssoci ated with the predictable T
%‘Jr% Mg & Septitenedusly andinddpendbarly Hstel ak; e
E’lFi @51%@1 andbrv\hi 0 40b is associated with t'E%ﬁ‘feP;eHm"le
t @Bicaior Yrteughlrerving g founddrs ing ad YoRieddo RS SECONG
path. at should be noted that thg mgrc%éﬁgolglﬁl {H9ESPYSy test for
flewsapaa@aonditiat,teweched to one ternination eye 32a,

t hreaded through the other termnation eye 34a, and

t he vihitips sach ' 0 he, 25a, d
crates naormaran e e Syt otent opinminnd

operates in a simlar na

PCT/ 1 7920081 O185T0 Y nk AhbnsipgGheta 2, g Feasp s o
one. 1m0 55 BRI Gl BheSRs be melotc i Pavihigis
R ot e Rl Pl Bins e 90 ot ittt i

ite lpaend 40b is passed through the cover,
and oper gl?ﬂ S :‘Fl%thgr Piving Fheﬁﬁfl&*lﬁ gheglingibever tehmied forSnspakivn

i Sling 50 is conprised of a two-path
g)trol‘?pg{r ) ggwlg‘%r’&eferaﬁ g’ialatiqqs pi"é’éﬂhét Wil bhpecesadrn todpsipn the rings 26d

L.ndicata I ps 40a and 40b are passed through the

%uggg?%%gmg‘mgw gendition{ememexdloaticaditogpar t from the

cove(r}_ 25a.  This enbodi ment provides a pre-failure

i ndi (Bt BF-faityre waming ipdicstor T1at achdROEWRPRY Fikschl faDhtion i

c%m%r (hr?verl oad when either core of the
Rrggeshechanisns thaiswbp@eifth 4 %ivc )

tgxceeds its tensile strength or raE%g eéclzg)g%&t ,thﬂ@rq‘m(’f

ey Esing indicane29m okl B e DG, ed warni

i ndicator whips, 40a and/or 4%)@)1, %ﬁ%ﬁ%ﬁ?ﬁ%ﬁ@&p’gﬁ%e

instantaneously,

if any of the pre-engineered conditions are met and the ring fails. The reason

why the force on the whip end 40 of the warning indicator fiber 29 is magnified is because of

the double-back desipn of the warning indicator fiber 29 through the testination eyes 32, 34

After the ring 26 breaks, the termination eyes 32 and 34 separate at & certajn speed; however,

since the warning indicator fiber 29 is tied tg opa ©ye 32, threaded through the opposite eye

34, and doubles-back along the ritg before emerging through the cover 25, the whip end 40 of

the warning indicator is moving twice as fast (and twice the distance) as the speed (and

distance) at which the eyes 32, 34 are moving away from each other, Accordingly, the whip
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Avg. 23. QQ)qJ t%é”&hﬂ)VEIMA%tGéMI& $%a will retract conpl et el @o. 0583 P 21/81

within the cover thereby alerting the operator or

ri %ﬁ)er to a sling overload condition. In a

TwYR 81849 sl ing having exactly two cores,pcgaRoGiRsSs
is identical to the other. f&eferring again to Figure
5, an interesting variation for a two-core sling is
the ability to design into the sling two distinct and
separfft e daggge-i ndi cati ng paraneters into a single

sl i ng thegre-Eailams wemying inditae 11 istSdeerpa fot &&mb 26
cou%g@k))retmdesi gned to fail onl gﬁéagt atbP{)\?/er Plg‘rr@iolvg%ad
StOR&fieDabie tramms tatring@6tad Boen WokdnOihd nd pat b,
theﬁéi ng 26e coul d be designed to éhfdg%zgﬁftgegﬂg‘ﬁmgﬂ@“dm
¢ g, dagsimpopids e8ltotv@ihBraG bl flb@iv + ical inthe

envi ronnent. The whi ps 4Oaj,’5‘l QIXS@H%P}W\A%W{I ﬂ@“‘?’ﬁﬂﬁwﬁs
28mpeatvddaPhe 396mHe coded, in order to

i ndi cate which ¢ e% |g&gsﬁ%‘é?sé‘#é@%V?rﬁsﬂh%wltwmgﬁon

s tHs ldadicatell [ . Lhe rigger will know the

condi tion tsﬁ%“tﬁ ngagaé %e“g@%idd%g‘gﬁe .%‘%}enfﬁfem-ﬁgmz Beming daticator
124 MBS e LW Li(r) sling was subjected

to a | 8%%5%8";&?%{5@%‘.’% "ﬁ"\ﬁ![f@%%i%mdm@r iSaniot vigible because of an
bRt Montvls JiNQ 26e breaks if was because the
TW N PATH( 1) - 9} PrifStielse lsmpersaident tae B evilk tepmincedurd s@d dannot be

%%%2?%‘“(}% ti syuch, 6 Aug. 23, 2007 2: 30PM MARK
PR SV :Ffvg’égﬂamnzmxe ofNE HOPBY ded B4 Sdenced by the
B %708200&/ 019518 { 24 { that it deteriorated the
PHEEOrT Ty Work e i oader to avbid meflosomne vsdrs Bt daf SELE W ond 40
B0 Reaihe Belompr 2hi0 o oo gk i |

an 1 t Y :
predi ctable pre-failure indi cat%ﬁfﬁll taﬁ%%é&ielcﬁfmaa

feuage sigwtionsind, igerefoms, ek Hag e telhoSritly LBSAQN ALY d S3E L

four separate conditions, etc. nmanner,

toovskiptingpkatiog afif) ifiveccidB] RELEH witR 2 Gkt B 0ne of the

pre-sel ected
As part of the inspection process, the inspector may yank on the tataper-evident tag

33, If the tag js secure, the sling 10 is useable; but, if the tamper-gvident tag 33 can be pulled
out from jnside the cover, the sling 10 must be removed from use because the pre-failure
watning indicator 11 has been triggeted, Of course, if a sabotsur cuis both the whip end 40
and the visible portion of the tamper-gvident tag 35, the inspector will immediately know that
the sling 10 has been tampered with, and should remove the sling from service,

It is important to note that no other prior wamning indicators have the ability to quickly
inspect the condition of 3 roundsling. Also, prior warning indicators are not as accurate ag the
subject warning indicator 11. ¥ihe whip end 40 of the waming indicator is visible and the |
cover 25 is intact, the roundsling can be used for the next Lift; if the whip end 40 of the

watting indjcator i3 not visible, the sling should be removed from service and inspected.




- b 5 0ndd HRBhs tBRG GARA'AL tthat causes either ring 26l 883 P

ring 26e to fail, the rigger will be alerted and wl]l
have nore informati on than woul d ot herw se be
av¥AUM174% him Designing the rings 26d, pRefsiotsniosss
fail under different situatigns may al so assist the
sling manufacturer in analyzing the sling or further
inproving the sling, if the sling is ever returned for
ifspection or repair. However, there are situations

e iPhiecHDTE el warting indiceard ety SilsCofEBicihal 26
and 26e to fail under the sane coﬁlgl te}gforlJ sl("ﬁlfusﬁ‘&%%sys?em_
dtl’ér?tlc%l@iefdﬁnﬁﬂdﬂmm}tand'msm&ﬁeal | ure warni ng indicator
11 in accordance with the present invention is

desi ghidbuld aso bandted BgRhe S8 rate a
qur];fl ed force on the %. gﬁig{‘%§%%€%ﬁﬁﬁ ﬂg‘%ﬁ@?q%'g&may
yaipigristion: hatlett cor@mjlRte® end 40

;z; of - si ght al st} nstﬁaﬁoﬁgﬁ%@lwsms@pﬁmgw‘?%
odHMOANDEdH BE]] [ the ring fails.
The reason lmhy?ﬁgjr?éf@ip%%ﬁttcﬁﬂoﬁ?% tepigation

N334 b nified is because of
?ﬂ‘é’ olzgubfﬂgjal bi?‘ﬂaé@.ag‘ﬁ{hagﬁ%fﬁfﬂi %Sﬁﬂﬂ@?wﬁbbe tieil Bigectly to

AR L id °ﬁ%ﬁr¥§?ps%2%§§’éga et cads ofthe

$eRaRe @%@@ertal n speed; however, since the
war ni ng I ndrcator fiber 29 is tied to one eye 32,

threa pposite eye 34, an
d oubl %@B@%‘g gﬁl 8’”‘3 g SP’F@WW deeeribed aod élm@yﬂeﬁiﬂﬂﬂfsw §Pacific
g t‘g@l the whip end 40 of the warning
PR broPPaRe tathese siedfim the aof thathativiseparighe
gvg@aﬂg gg as the speed (and distance) at which the
%4 cr ety il e taadamifichoieadpfatl vithiiShe scope of this
‘é%%fpd' ngI y, the whip Aug. 23. 2007 2: 31PM MAR%

@qﬂscmvezu@ge:m@atoaﬁ PM3cR0 OfAdZ FARR MY §mt
IU52006/0I 9518 26 "the pre-failure vvarnl ng i1 n Fcafor

o theapprgdedediieby, for exanpl e, an overl oad
condltl on), this nesas that ring 26 has been broken,
the ends 22, 24 of the dedi cated sirand 20 are free,
causing whip 40 to wthdraw conpletely within the
cover. Upon inspection, the tanper-evident tag 35 can
be easily pulled out frominside the cover 25 al ong
with a portion of the dedicated strand 20, as
illustrated in Figure 8, when the pre-failure warning
i ndi cat or
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Aue. 23 280 n&d3Bben MWARK G844 esnf the whip end 40 of thelo. 0563

)

war ni ng i ndicator is not visible because of an
intentional intervention by a user, the tanper-evident
t aOFEUEHY remai n secure and cannot be  pulpc@Rsfol@idss
the cover 25. In this manner2g sabotage of the sling 10
can be evidenced by the supervisor on the work site.
(In order to avoid work, sone users will cut off the
\mgfsgd 40 of the warning indicator 29 in an attenpt
t it appear that the sling was subjected to a

ﬂ ge situation and, therefore, work nust be
@%B‘rarily stopped so that the sling can be renpved
for inspection and, if necessary, replaced with a new
sling.) As part of the inspection process, the

i nspector may yank on the tanper-evident tag 35. If
the thg i 4 eddig widQonhiag 10 i s useable; but, if
the tanper-evident tag 35 can be pulled out from

i nsi de the)ﬂeadajeadﬂé}gre’sl ing 10 nust be renoved from
use because the pre-failure warning indicator 11 has

been tri gyad @6l O SEcal saboteur cuts both the
whi p end 40 Iﬁand t he vigglﬁcg?aéofrglg?ﬁ“ﬁ IWE ¢ he

now L hat e S e gRDE Heddaurend amaond e
ehaidiell ByQrmRaoad bRCsaf dldy firom service. |t is inportant

to not ewyt%hat ﬁngﬁb%aﬁder prél%P‘{nWPtﬁ&eihﬁmg@aﬁbrs have

the ability t ' I nspeci the condition of a
roundsl i ng. N%%gah%ﬁ%?d{%‘?"ﬁ? Fa femtaoendless boop of thagrand,
ARG @b Er uhj.ect warning indicator 11. If the
whi p Sierkds %@%ﬁm%&m@e PHEP1E SXedsterimined icariditions aiddaid

£16 25 i,s..intact, the roundsling can be used
fore?%g%ﬁéfgesﬁdiﬁfﬁgi‘@“fw;{ﬁnénd 40 of the warning

indicator is not visible, the sling should be renoved

from service #h&i4spadedientor fiberdaviia se2B0end aBRLMYBR the

%A?%I Ag sg. No, 0583 P. 28/61 WD 2006/ 127489 _ ’

PCT] i fgindipator Wig attrlnid eethe fifsBeyb 3k 1k kifantah MR

%ﬁl%@%%q%;p%h@ d&;@%@:‘:onpl etely pass/fail inspection
g g & bding didedtaldonghd 1@e! (h@fhq

subjective, It should al so be noted thaftﬁl%bne sk?ﬁ’%ﬂle

SEERY fve ofsaid steand and dowtdeibatkedtatuing the higglaagur e, may

devel op variations that are contenpl ated as being

equi val erfd & ¢ayermenpefor orvtae teAIfiQUSre and the pre-failre warni

indicator, said cover having at least one slit from which said whip end of the warning

Indicator fiber emerges and extends so that the whip end is visible upon a cursory inspectior.

2, The roundsling of claim 1 wherein said ring has a lower tensile sttength than

the load-bearing core.
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di scl osure. For exanple, the termnation |oops 32, 34

may be elimnated and the ends of the dedicated strand

20%0%74?3 ed directly to the ring 26. PCT/NUS2006/019518

(Alternatively, slip-knots o029 other nmeans may be used

to secure the ends of the strand 20 to the ring 26,)

Al t hough this invention has been descri bed and

i Il ustrat by reference to specific enbodinments, it

will fre a I"%{lshﬁg)t’ﬁ#mf_sé“ilminlsﬂid 1SR a e dctedBhed fopes

= o e byt  elloibdiop o Bonis GO s LALS

elioadtbediing cre @aid ¢iP Lyl

:&E ft%g%]ildon.igThe present invention is i n?engggg&[%’gggﬁmeye

S Wrsenmuite/witti redpiot td dach Ry bid ari e of .1 he

appended clainms. J Aug. 23. 2007 2: 3%’%%&%&&%%%

Sepingipdicad s dBide the281ed do t\i@iﬂ@ﬂﬁ/oﬂg%éﬁﬁ&e _

PCT/ 11 S2006/ 019518 28 CLAI M5 | arm | A roundsling
whi ch conprises: a) a |load-bearing core; b) a
pre-failure warning indicator neans including: i) a
stramd, haus RYndlidd dfeiaieh lnat.ed a first eye
and a second end gterm' naﬁg%%%%ggﬁcﬁ%fﬂwﬂ%m@@tﬂr
spvaso qEibias &0t MHeNdw BBt e Ll L 1 ore, ii) a ring

adapted to join said e@g&%“gb?g}#ﬁt%ﬂf%ﬁﬁp@@ewom

) the strand, wherein said ring is designed to fail

fromone or nore predeterm ned conditions and said

failigre oggdin sajd |i.fting core i s damaged,;

and iii) a vva?r}n ng | glgﬁ%‘?’]ﬂﬁm’? Wtﬁfélr%hﬂrfa%dﬁlgl&is sbjeoedd a force
' t he,

@ﬁgp@ﬂgmﬁim%ooﬁ@ gﬁted iy load, the ring breaks, cansing the whip end to

withdraw completely inside the Covet, thereby providing a visual indication to any observer
that the sling has been subjected to a possible avetload condition and may have been

damaged.

6. The roundsling of claim 1 wherein sajd ring is more susceptible to break from

yarn-on-yam abrasion damage than the load-bearing core,

7. The roundsling of claim 1 wherein sad ring is more susceptible to break from

excessive temperatuges than the load-bearing core.

8. The roundsling of ¢laim 1 whegein said ring is more susceptible to break from

the deterioration of chemicals than the load-beating core.




hug. 23 ngezcu?':éé%nd M(NQK %B]om\maersﬂ'i ng i ndi cator being attaﬂ‘hcgés3 P 31761

to the first eye of the strand, and the whip end of
said warni ng indicator fiber being directed along the
ri NP 2P%1%3%ed through the second eye of sapcnBbiasss
and doubl e- backed al ong the Bdng; and c) a cover neans
for covering the lifting core and the pre-failure
warni ng indicator, said cover having at |east one
slit fyrompuhich said whip end of the warning
i ndi cdtor Hiet@duine feimalrhorsictseid dand Qe 49 Bho. bR Wty
en%ﬁi s.visible upon a cursory inspection. 2. The
r TS Mestdrrqmd theldadabbringbare, sai d ring has a | ower
tensile strength than the | oad-bearing core. Aug. 23.
2007 2: 34PM MARK GARZI A, esq. No. 0583 P. 30/61 WO
2006/&{%7de| US2006/ 019518 29 3. The roundsling of
cl ai m@ eoundsting of ddiAg Whadeln e det.epmined
f&é‘%ﬁg\gﬁfll bef ore damage can ﬁ%ﬁ?ﬁ%@@mxsfom&%ymmg
| Yarng tapether, to S g sini i usi ng the first
eye and second eye to se%lg%%gﬁﬁq%%%ﬁnggﬁe%?wmm
oniless paraldkl thopsyi Nng t he whip end of the warning
i ndicator inside the cover so that it is no |onger
visible. 4. The roundsling of claim3 wherein said
whip end of the warning indicator noves so quickly as
fro it w thdr ahe rohddii i hat, it. makes an audi bl e
\> i ndi cation. 5. %ﬂé@?%%g?ﬁ%ﬁé?m&cﬁcﬁﬁwa@mﬁnwm of
thefolmbtadtbils. | S Subj ected to a force of
approximately 70% of its rated nmaxi numload, the ring
breaks, causing the whip end to w thdraw conpletely
i nside the cover, thereby providing a visual

i ndicatio Ergmﬁﬂé bserver that the sling has been
subj ect edg)to ap %tgrfﬂgf%@n%i/erl oad condition and may
have been g.agrah d, 6. The roundsling of claiml
wher ei n sg} rﬁ%@*@%@’@ﬁ@ﬂéﬁﬂ bf kight werormemie Ko

ar n-on-yam abr asi.on_danage than the | oad-bearin
Zor e, y% pcﬂyestermands; g g

d) polyethylene strands;
e) HMPE steands; or

) LCP strands.

12. Thezoundsling of claim 11 wherein said strand of the pre-failure warning

indicator is made from the same load-bearing material as the load-beating core.

13, The roundsling of claim 1 comprising a second cover means that encloses said

. . . .
Over means, said second cover means having a different color than the enclosed cover

means.




hue. 23. 2G0T ;8550 n JERK rQéR%[fq c1*&i m 1 wherein said ring Lo faf% P 32/61

susceptl ble to break from excessive tenperatures than
the | oad-bearing core. 8. The roundsling of claiml
whetRIZHBY ring is nore susceptible to brawtafssmdiioss
the deterioration of chem caBk than the | oad-bearing
core. Aug. 23. 2007 2:34PM MARK GARZI A, esqg. No. 0583
P. 31/61 WD 2006/127489 PCT/ US2006/ 019518 30 9. The
roundgling_of claim| wherein said strand of the

pr e- £ A1 ur B ypAling of dlefuil atior coirprisvg S Hlr U o

Ioad bearl ng core. 10. The roundsling of " clalm

uqinga g havingadinst el 206 echsd dnd rtﬂ@ﬁ}mk&ﬁ? 3 ég[‘%_md to

élaurallt of %/gﬁrnstogether to forma single
hﬂm‘b Wy viatuingdhdigitor, dRd @ng ndl ess
gsg{ allel loops, 11, The roundsling gz#cmf? ﬁ‘%%ﬁ“\?ﬁ%‘h@}!ﬂlﬂw
8 %aﬁ.b@mmemﬂﬁ@nﬁﬂmhlnﬁ the f ol | owi ng
materials: a) aranmid material str an%le&) QDr)"r‘:'?% %gqpa:@(,a} lfmgas

dheringtidntegrityiemping @itaof ¥nd erformance
fibers): c) polyester E{tﬁgﬂggﬁ %e&%ﬁe Ian?'éie"mnﬁd

§P¢M$uchtm)thb3ﬁ b2 CP strands. ~ G
12. The roundsl |%g gﬁ‘ss%égll?lgﬂéuﬂ‘a\%ﬁngdgﬁ DUIRERs G2 e prilod put
thiom ipmide-theadokegr € Warni ng i ndicator is nmade fromthe
sane | oad-bearing material as the | oad-bearing core.
) 13. The roundsling of claiml conprising a second
cover neans that encl oses said

15. The roundsling of claim 14 in which said first end of the tag is attached to an

eye of the pre-failure warning indicator.

16. A pre-faiture waraing indicator for use with an industrial sling, the pre-fajlute
Wwarning indicator comprising:

a)-a strand, having a first end terminated with a first eye loop and a second end
terminated with a second eye loop;

b) a ring adapted to join said eyes to form an endless loop of the strand,

wherein said ring is designed to break fiom one or more predetermined conditions: and

c) a wamning indicator fiber having a secured end and & whip end, wherein said

secured end is attached to the first eye of the sirand and said whip end Is threaded through the

second eye of the strand.

17.  The pre-failure warting indicator of claim 16 wherein said ring is designed to

break at a predetermined tensile strength.




- Aue 23 QQ:[Qve?r:3%%,“@'&@%@&0‘%& cover neans having a M. (83 P 33/81

different color than the encl osed cover neans. Aug.
23, 2007 2: 35PM MARK GARZI A, esg. No. 0583 P. 32/61 WD
2004126 PCT/ US20061019515 31 14. The rpoumihdiishis
of claim1l further conprisingp a tanper-evident

i ndi cation nmeans including a tag having a first end
and a second end, the first end of said tag attached
to tgg sgjgnd of the pre-failure waning indicator,

t he s&&ondhe pe-faifurswirting a@ichibs & kool he . st
in the cover, the tarrpe?-evi den?ﬂ%%ﬁ cat | o%lénlggﬁ%gmgmdm
d%@k@haﬁ@bctecﬁﬁaip&d&bﬁiiﬁe@%pﬁmﬁe long as the ring's
integrity remains intact, and if the sling has been
subjected to a pre-determned condition such that the
ring breaks, the tanper-evident indication neans can

be putld.ed The pre-fiied Widnas BE; ver, .15. The .
rouudsling of claim 14 #%ﬁl\ﬁﬁcﬁgg%l} aswtfefeé”tsa&fﬂlgé?deﬁiﬁ@dm
theegl ivherdubjoGag a LR & Mn; I he pre-failure warning

i ndi cat or .J 16. szr e- Fal i E?“ggnﬁﬁg%%’eﬁﬁalﬂtﬂa%@k- for use
with an industrial sling, the pre-failure warning

i ndi cator conprising: a) a strand, having a first end

termayat e Lth.a first eye |o and a second end
t er m nat ed #r%? aﬂs‘*éﬂé‘lgﬁ%méﬂoqog@mn 19 whetein saig noetfiiire waming

s R to f.orm an endl ess | oop of the
oL 8 a8t SRR b el ey orru dntieon g om

one or nore predeterm ned conditions; and O .a warning

i ndi cator fiber having a secured end and a whip end,
wher ej;n s?.'hd %ﬁcured_en_d is attached to the first eye
of tHe st rahIHesarHtgintipptanbeliin Skompitg £ hne dlication
}nlge 2 S %]%Ed eye of the strand. 17. The pre-failure

war fi g R GiRedRPe bfitstendiand 2:6cond ends the fissh bl disild tak Sttached 1o

esj gned. to
%e Srahd og the pre-failure warning indicator,

said tag designed to remain stationary as long
as the ring’s inteprity remains intact, and ifthe sling has been subjected to 2 pre-determined

condition such that the ring bresks, the tamper indication means can be pulled out from inside

the cover.

22.  Theroundsling of claim 21 wherein said first end of the tag is attached to an

eye of the pre-failure warning indicator,




Aug. 23. 2gg7ea2(: 1ng a MARK, GARZIA

predet erm ned tensile strength. Aug. %.0583
2007 2: 36PM MARK GARZI A, esqg. No. 0583 P. 33/61 WD
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