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FIELD OF THE INVENTION
This invention relates generally to industrial slings used to lift, move and transport
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.

BACKGROUND OF THE INVENTION

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 thirty years,
industrial 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 of a load a sling
can endure. Slings are attached to a testing machine that applies a steady but increasing force
on the sling until it is unable to withstand the stress of the force being applied to it and the
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 manufacturers will affix some type of tag notice on the sling which
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permanently damaged/deformed if the load stretches the fibers of the load bearing core
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 or relieved, the rubber band will
never regain its normal configuration and its strand dimensions may be permanently stretched
which will cause it to fail under a load which is less than its tensile strength load. As stated
previously, it is nearly impossible to determine, upon a 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 load-bearing core is hidden inside the outer cover.

Once the load-lifting core of the synthetic sling is stretched beyond its yield point, it
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In certain instances, the core yarn of a synthetic sling could weaken, melt or
disintegrate when subjected to elevated temperatures, or to prolonged exposure to either
ultraviolet light or chemicals. Still another safety concern flows from abuse by the user when
the core yarn is damaged from abrasive wear when the slings are not rotated and the same
wear points are permitted to stay in contact for extended periods of time with a device used
for lifting (such as hooks on a crane), or on 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 into 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 into and twisted
with the core yarns. 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 would 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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condition of the sling before the sling actually is subjected to such a condition.
Unfortunately, there was no way of ensuring that the tell-tails would consistently withdraw
within the cover at about 24,000 pounds.  In other words, two slings having prior art
failure indicator strands contemporaneously made under the same conditions would have 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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will have openings or orifice slits out of which the two ends of the fiber optic signal strand
emerge. The aforesaid ends of the fiber optic cable are designed to extend freely through a
slit in the sling’s cover so that they are easily accessible by the rigger.

The optical signal strand member conducts light from a light source at one end to an
observer looking at the opposite end for testing the integrity and the continuity of the core
strands. The inclusion of the fiber optic cable in the lifting core yarn 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 parallel relationship
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rigger is warned that the lifting core strands may be damaged, and to remove the protective
cover from the roundsling for further inspection. If, 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 yarns of a synthetic sling have snapped or
been damaged, in the stages where the sling has been subjected to an overload condition, the

fiber optic signal strand still does not have the identical stretching properties of the load-

bearing core yarns. Accordingly, unless the fiber optic cable breaks completely, some light
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the point where it no longer meets its load rating. Therefore, as stated previously, the need to

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

excessive or damage- causing situation still exists.

SUMMARY OF THE INVENTION

The present invention discloses a pre-failure warning 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 yarns.

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

together to form a single strand; the strand is then rolled into endless parallel loops of strands
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In a specific embodiment, a tag is attached to the strand (and preferably one of the
terminating eyes) and is also drawn through the slot so that it extends freely outside 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 whip inside of the

COVETr.
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can be locked into place by permanent attachment to the cover. If the cover shifts, the entire
assembly of this invention 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 after a

reading of the detailed description that follows.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated 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

illustrating the invention, there are shown in the drawings embodiments which are presently
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the invention is not limted to the specific
|ﬁ%fl}etﬂ¥%‘ﬁtnﬁﬁlty or the precise arrangenent of elenents
or process steps disclosed. In the drawings: Figure 1

| Figurpeisppatpectvy view ¢ffa singdé- E%Qo@rﬁfsﬁné Qugshidforates a
whi ch |ncorporates a predictable pre-farlure warhing

predldtﬂﬂé ﬁﬂﬁﬂuﬂeﬂwﬁﬁﬁl g gegr WaforhiiR e RERS l'pr 'sg%?lgw%enﬁﬂfé,

Figure 2 is an e Cross-secti ona

r rated . ure taken along |ine
%@9@ i i R SeahGrel sy St Feting asaischinnigeure 1
r.in accordance with the present invention;
takenﬁ{g’&&ﬁ % %s a side view of another enbodi ment of a
pre-failure warning indicator in accordance with the

pFeiend is asidanvieonyf aytrefaiirergramihg indicator imgecotdankeith the
together; Figure 5 is a side view of another

preserﬁﬁnb&ﬂﬁﬂiﬁ’nt of a pre-failure warning indicator in
accor dance with the present invention for use with a
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accord%nce wgﬁ the pr’esent invention, utilizing multiple rings linked together;

Figure 5 is a side view of another embodiment of a pre-failure warning indicator in
accordance with the present invention for use with é two-path sling;

Figure 6 is a perspective view of a two-path sling incorporating the pre-failure
indicator of Figure 5;

Figure 7 is a side view of a pre-failure warning indicator in accordance with the
present invention which also incorporates a sabotage indicator means; and

Figure 8 is a perspective view of a single-path roundsling incorporating the

predictable pre-failure warning indicator of Figure 3 and the sabotage indicator of Figure 7.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
In describing a preferred embodiment of the invention, specific terminology will be

selected for the sake of clarity. However, the invention is not intended to be limited to the
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to thedeecanpanyinghirawings enehich @ rolnelshog Ravany pROweHhaw Blsreiifdicator in
whi ch a roundsling having a pre-warning failure
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I ] d | bed W h f to th .
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descr’%/’wﬁ?rbwaﬂ(?ﬁ‘i(? ngmeralsreprosent ke clomentsdhynsgheowgct i ve vi ew of
a_roundsling in accordance with the present invention.
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but the principles disclosed herein nay be applied to
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is a crosssectional view of the roundsling shown in
hereinFr'h@Jt‘;eeaplaliE&‘'t‘oe&hé'lJ s‘?ﬂgs hjcﬂl%h%-r%iﬂti%i%qpai.dl lsllilr?ésr %gusfe I?se a cross-
sectional view of the 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 roundsling 10 comprises an inner core 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 relatively freely with
respect to 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, etc.; the cover 25 will also help to reduce damage to the
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rope or metal chain slings.

Referring now to Figure 3, the pre-failure warning indicator 11 in accordance with the
present invention is illustrated in side view and is shown without the cover 25 and without
core 12. In a preferred embodiment, the sling 10 may be manufactured with only a pre-failure
warning indicator 11, or with both a pre-failure warning indicator 11 and a tamper-evident
means 35. Initially, the operation of the pre-failure warning indicator 11 will be disclosed;
the tamper-evident means 35 will be described later with respect to Figure 7.

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

indicator 11. The dedicated warning strand 20 is located within cover 25; it is preferably



rope or nmetal chain slings. Referring now to Figure 3,
the pre-failure warning indicator 11 in accordance
wWowaok/121389 present invention is illustrated i n BCHESW0€019518
and i s shown w thout the coygr 25 and without core 12.
In a preferred enbodi nent, the sling 10 may be
manuf actured with only a pre-failure warning indicator
11, or with both a pre-failure warning indicator 11
- evi Lo tial t .
placed B phd TR Gorf ST BN o2 i e i e e Shennine fpands of the
lge dj scl osegéy the tanper-evident neans 35 will be
core I dt R ist Ky aextforthe paag hacas ilestiaiedun &igure A separ at e
(preferably single) strand 20 of yarn is dedicated to
t e a difésrértiembodinment nit ngy beded@tido padrimanthity affeti thati@ticated strand
warni ng strand 20 is located within cover 25; it is

20 to fHedhadebf tBlcaea@B5P WK B IMeliD Bl er 4 Berddf i &hd i
be tw sted around the Ioad-gbeari ng rst rg%ndsoo %’h% %g{eléwm

it i L . N the core, 1 ’
develd? Bt ol R sl 0@boBE i Sl pERSTo Shaims frpm g grane’s
be.desi.red t ermanently affix the dedicated
hook. y&ﬁfgl ’tlblstllﬁ%aﬁyf?ﬁ"’%ﬂ*ébléfo ’foﬁyfée the\ceverywith ywspect 4o Heilpag-bearing
is used over a period of time, the cover will devel op
core hde &ty ssounmgsthadedipated sirand 20ctatthoinaer dover, mxavepleat ofithe c@ver
the sling hangs froma crane's hook. Accordingly, it

(eithet BitenSioahllyorabilineatiendly) il Abartlehe QYEativh gf‘%lg ??@?a‘ﬂ'ﬁrde

to the | oad-bearing core 12. By securing th I cate

warni %frﬂﬁ@t&qlto the i nner cover, novenent of the cover
1? Ither intentionally or non-intentionally) will not

affect the qperation of the pre-failure warnin _
i g2 nd SeqqsPa2f of e dediseise curaad A deierpinateddn cyes 32

dedi cated strand 20 are termnated in eyes 32, 34,
34, respestpenty.i Ve gediciel dmdi CAted egdsi3andd 26 ppofdrabliesadlof tBé same
are preferably made of the sane material as the core

materR] 85R68ork ktraddie12Y€es 32, 34 are connected by a ring
26, thereby formng an endless |oop with the

The eyes 32, 34 are connected by a ring 26, thereby forming an endless loop with the
dedicated strand 20. The shape of the separate dedicated strand 20 generally matches the
shape of the endless parallel loops formed by the core strand 17 (i.e., generally circular or
oval).

Although the term “ring” implies a circularly-shaped object, as used herein “ring” 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 manufacturer may choose to do this any number 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 to have a
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Referring again to Figure 1, the whip 40 of the warning indicator 29 extends freely
through cover 25. Although not necessary, 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 made 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 tensile strength than
the material used to make the core strands; in this embodiment, the ring 26 will fail before the

lifting core 12 is stretched or fatigued. Alternatively — or in addition — the ring 26 may be

designed to have a lower resistance to abrasion, heat, cold, and/or chemical exposure. By
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12 or 8RHeAlcaic StGA P36 $akh HAP A Al %:@éé‘ @;% 04O v
meet the pre-selected t nlgifﬁlzg’g}%%?gﬁg{l ) e%gg’ﬁ?eﬁ%qgfrhﬁlovmg
: 15 placed under a |oad that exceeds,its recommended
in oppiet SR oBRG AR T fion Gter. pif e hasiielgtenen Hobeam thosves 32,
@ither the | oad bearing core strands 17 that formthe
34 and/gy gndp 22624 phihe dedicatad siganst20increa®s. Wen ring 26
fails, the term nation eyes 32, 34 begin noving in

oppalss ¢yes B2J BEinboNaparElE \iflliiﬁ FoARGUOSNRLrnin@REHIERS fiber 29 (i.e.,
physi cal di stance between the eyes 32, 34 and/or ends

e o 45 0 U B S LGS 5 g
longeri e@(gein%gt(}?rguéﬂ 81% rcoge%. ﬂ" thg whip end 40 of the warning indicator 29 is not
visible, an inspector or rigger will immediately be able to determine that the sling 10 may
have been subjected to a condition that would prevent the lifting core 12 from lifting its
maximum rated load and will therefore remove the sling 10 from service for further
inspection. The double-back configuration of the indicator fiber 29 ensures 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 occurs, the whip end 40 will completely disappear. (It 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 occurs to the

lifting core, thereby warning the riggers that they must either stop using the sling 10 in the
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etc.). The ring 26 can be used as ‘an i ndi cator
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the.riqg Zg can pe made froma material that would
concegtration lower than would damage the strands 17 of the load-bearing core. In still

another embodiment, the ring 26 can be made of a material or combination 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 design factor), the ring 26 can be designed to break
relatively close to 24,000 pounds every time. Therefore, the ring 26 can be made to fail
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 disclosed herein,
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enbodi nent, the ring 26 can be nade to fail from
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manuf acturing o si nce ure poin

f the rin 6 can be sel ected and consistently
Fmﬁmﬁ@ﬁ?ﬁﬂﬁ%&ﬂ&“ﬂh prior art tell-tail indicators, the

failure point was unpredictable and was not
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6,000 Ibs. at a 5 tol design factor; Overload Warning

inspechﬂg'i cator triggers at 20,000 - 25,000 Ibs. with a
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Low stretch;

Impervious to salt water and most chemicals including oil, diluted acids and

bases;

Made with K-Spec® proprietary blend of high performance core yarn.

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 final tensile strength of the sling 10 was

32,860 lbs.



Factor between 3 & 4 to 1; Lightweight: 6" prototype

wei ghs 1.7 | bs; Double contrasting color cover: Quter
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stretch; Inpervious to salt2fater and nost chemicals

including oil, diluted acids and bases; Made wth

K- Spec(r) proprietary blend of high performance core

yarn. The above prototype was tested and it was
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if the sling 10 was exposed to an acidic environment for an extended period of time,
especially after the ring 26 failed, the sling 10 (and, specifically, the strands 17 that make up
the load-bearing 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 water, oil, acids and other chemicals. Also, the
cover 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 and 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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11a i prisigiiamerannersasdvisnl there ds oy ohdiiisg 26ToQUHGRIEh this example uses three
pre-failure warning indicator 1la incorporates a

rings R62128bi 4nd e, f\i/d"glzgsl,zﬁﬁrr 1#880r ﬁ@l‘t;egllr%% %ﬁagfl%&%ﬁ& nggending on the

together (i.e., inks 'n a c
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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 ring 26¢ could be designed to fail when exposed to a
specific concentration of a particular chemical. Therefore, if the sling is subjected to any of
the pre-determined failure conditions, one of the rings 26a, 26b, 26¢ will fail, causing the
termination eyes 32, 34 to pull away from one another, thereby causing the whip portion 40 of
the warning indicator whip 29 to completely retract inside the cover 25. In this manner, a

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

possible failure conditions. By marking the individual rings before assembly of the sling, one
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the rings, and is finally directed through the slit in
t i RS Vi sibl 0 oper.aior. .
can AR ot SRR M HelithS whi Sledocied BB Bl thbre-fuure
when the sling is subjected to an

desi gned tqg.fail . ) ]
warniE Snleator todsigerts SPelonet RS, EBREZ6h Srlod (pnstyimBbbed ring 26c
be designed to fail under an excessive heat condition,
remaigpdintaqty thecding svdng fdsaretesoud &now thet did slingerasaxbiested td ®high
a specific concentration of a particular chemcal.

tempéFhtreefop be exiehddédy@ridliof@mies subj ected to any of the
pre-determ ned failure conditions, one of the rings

268, i x [ the termnation eyes
s R fokling ERY AR ok B =B S G
. 1h i p.portion A0 he war ni ng i ndi cator whip 29
stingfrd® 0 ARG PR LES, Bl e Y PR gy Depts He e, An
anner, a sinq&e gredictable pre-failure warning
embogimeng diselosed ia 1 8nP¥eNash850,62%is griwb-coreronhdsingubdld phder the
possi bl e failure conditions. By marking the individual

brand mamg ST WET-PATHA®S eiiithyhae twé-eadifliNGcoreRERIB adaicdE S0VRE The
the exact condition which the sling was subjected to
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~is manufactured by Slingmax, Inc. and is disclosed in
multipl-sprePamultiple-paflB50n&i2iag 50, dehob® iSorpssateRBipfedidfible pre-failure

enbodi nent disclosed in U S. Pat. No. 4,850,629 is a

e 10 b RSkt A AT
strand 203 ii&gbjsgcigt%& With t-II;Q first core 12a of a two-path sling 50 and a second dedicated
strand 20b is associated with the second core of the two-path sling. The 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 40b is associated with the predictable
pre-warning indicator 11b in the second path. (It should be noted that the warning indicator

fiber 29a is attached to one termination eye 32a, threaded through the other termination eye

34a, and the whip end 40a is passed through the cover 25a, and operates in a similar manner
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imlarly, rping.indicator strand 29b is attached to
one Org‘?f’gﬂ‘ f’g‘ihﬁie ﬁﬁ%‘”@&i@%@é}caw mhinsed0a adiurgtobt wbichtdnerge outside
term nation eye 34b, and the respective whip end 40b
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manner as when there is only one ring 26.) Sling 50 is
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re-failuyre indicator for each path that
Refen‘?ng again to Liil;gure rg’ an nteresting variation fgr a two-core sling is the ability to

design into the sling two distinct and separate damage-indicating parameters into a single
sling. For example, in the first path, the ring 26d could be designed to fail only at a 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 environment. The whips 40a,
40b of warning indicators 29a and 29b can be marked or coded in order to indicate which
whip is associated with which ring so that if a ring breaks, the rigger will know the condition
that was exceeded (i.e., if ring 26d breaks it was because 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 a period of time such
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pre-sele
26d or 6e to fail, the rigger will be

the extgfnél?yv@aung 1ndlcato% 23 in order to move the whip end 40 out-of-sight almost
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 design of the warning indicator fiber 29 through the termination eyes 32, 34.
After the ring 26 breaks, the termination eyes 32 and 34 separate at a certain speed; however,
since the warning indicator fiber 29 is tied to one eye 32, threaded through the opposite eye
34, and doubles-back along the ring 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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warn SRS el %@ﬁ CTidgnggsOtin LSRN vHthoub aprinBdRe everall
ri I?elr event occurred. Another feature to note, is
strengﬁl}@{(% pEvadsling He Mgherigeer gpps lkﬁelng/drerﬂpa@plmtmtbfedfter thi29re-failure

is moving so fast, it creates a sound that is audible

warningintliivetoo i natrlggereﬂfhtshé efif B0 retdis 10096 6Nts FeBaRL dtRAgRO!
only gives a visual indication that a sling has

T RS e R A v
bearmh TR ih %WE) separa Qe covers each cover having a different color. For example, the
outer cover could be green or blue, and the inner cover could be orange or red; since the inner
cover is a different color from the outer cover, it will show through whenever the outer cover
is cut or worn through. This double-cover feature provides a visible safety warning for any
user of the sling that abrasion or other damage not normally detectable, has oecurred.

In another embodiment of the present invention, a pre-failure warning indicator 11 can
be adapted with a sabotage or tamper-evident means. Referrlng now to Figure 7, a tamper-
evident tag 35 is attached to either the dedicated indicator strand 20 or, preferably, to one of

the eyes 32 or 34. The free end of the tamper-evident tag 35 is passed through the cover via a

slit. The slit can be the same one through which the whip 40 passes through.



sling is positioned so that the operator cannot see
the whip 40 (e.g., when the sling is hanging thirty

WO e@b/12738¢ he air). Anot her notabl e feature of PEEUS2006/019518
subj ect pre-failure warningggndicator 11 is the
ability to warn the rigger of an overload and ot her
dangerous situations wthout affecting the overal
strength of the roundsling 10. If the rigger stops

I ifets] . t f.ter th re-failure
e e et QREhaRE AR\ 17 5 o (R T bl an overtoad
retains 100% of ,its residual strength. The col or code
condition), {ys picgps that ripe 26 has hesy drnkenrtherandsii2, 24 bf thealddisgted strand 20
encasi ng the | oadbearing core in tw separate covers,
are freqchusiny ehipiviongitlalrakv fcbmipkedly etthirthe Eover e XpaR lifspedtlif, the
outer cover could be green or blue, and the inner
tamp&O#Eedent 8133 Jag berk LA | FGQVeH LS s
pa differ gnt colbgre a?%gpnl?l :e %gﬁg%(tnérl&g%v%rg,go?%%all(ﬁl%s‘ﬁ%l\l/va portion
er .th t.er..cover is cut or.worn .,
Ofthett ﬁdg%g .Sw?ﬁ‘? ZH’&Sd@?SSEa%‘JB ?%%?Wléen&ﬁ%m uLe Wyarging)indicator
saf ety warning for any user of the sling that abrasion
11 hag begsy %gersénﬁgbe WhiD etk 40l the wetnéng indicator kramt visible bedhuse of an
I n anot her enbodi nent of the present invention, a
intentporel fnsérb-entonigraisey thedinpat-eviddnt t4e35 Wl Rem &LuM 408 Bnnot be

sabot age or tanper-evident neans. Referring now to

pullecFii:rthrtﬁe oved 25 AMPREERLAGRR! saB@tg%ﬁ?'gZ’f&hg sIft ﬁf?a%db tq%)l/(%n%%detr)y the

the dedi cated I ndicator stran r, Jrefera

one of .the eyes 32 or 34. The free end of the )
super e Bt 0 YRE A oSl Rivpib et ot vHbow oshe whi end 40
a slit. The slit can be the sane one through which the
of theyjyarping dndieaieed inrancaligpt fo mhke ip pppehnibiatithe sling mian gubjected to a
indicator 11 is triggered (by, for exanple, an

damagesitdatialamd febiré fofs) worlkk Biust BEeMPotaifl stéh SGhN % 48!
br oken, the ends 22, 24 of theﬁdedggzﬁggg§trand 20 g?gnbe

remoVed 8z inSRBLR Ind W3 RecdQakyP (r)égﬂefctgﬁ gfi‘t‘t({’ aacﬁ)eqpélfnt\g%l y within

the cover. Upon 1 nspecti nper-evi‘dent tag 35

c b Si.l |l ed out .frominside the cover 25

A PORSTGTHIF nsEon Bipog. ibrdnspetiPE ek yenlt g aropergyident tag

Illustrated in Figure 8, when the pre-failure warning
35. Iitheifagds scure, the sling 10 is useable; but, if the tamper-evident tag 35 can be pulled
out from inside the cover, the sling 10 must be removed from use because the pre-failure
warning indicator 11 has been triggered. Of course, if a saboteur cuts both the whip end 40
and the visible portion of the tamper-evident 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 warning indicators have the ability to quickly

inspect the condition of a roundsling. Also, prior warning indicators are not as accurate as the
subject warning indicator 11. If the whip end 40 of the warning 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

warning indicator is not visible, the sling should be removed from service and inspected.



11 has been triggered. If the whip end 40 of the
war ni ng i ndicator is not visible because of an

WO paoentisenal i ntervention by a user, the tanpePCBVUSIO6019518
tag 35 will remain secure anpg cannot be pulled from
the cover 25. In this manner, 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

i C ne. ning..indicator 29 in .at t enpt
The skt achite RordiBE el ot R EerR el s itn svstom -
" danage @j uat.ion and, therefore, work nust be
115%%%%%%8 i90JPClY G frskandswt sehiectivee sl i ng can be renoved
for inspection and, if necessary, replaced with a new
s|1i shpuld 2lgo banoted that hee shilgkintthoat,miec eadingtthie disclosure, may
i nspector may yank on the tanper-evident tag 35. If

develoh@ati@tipns shas efliodteniflgted hd Bélnd Spdivaléi 8RB e tHHlervali
the tanper-evident #gg 35 caﬁ§%%lpulled éﬁ? ??%Qﬁhgus

RS ' . t be removed from . .
e Y S0 ol 50 bR Rl Tt 200 e ffpnation
en, triqger.ed. course, if a saboteur cuts both the
loops b 84 B3 %g 6[151%3’[%@1%9‘ p)g)ciSéJfﬁléq, dqdiptesk stiapd 20 may be tied directly to
tanper-evident tag 35, the inspector will inmediately
the ripg 3y ¢Adternativelys blimindts ohetheheemsmzayteredd v sdeurcahe ends of the
shoul d renove the sling fromservice. It is inportant

strand 20 toothe rib@@k.)no ot her prior warning indicators have
the ability to quickly inspect the condition of a
r | . [ ey i,ndi cat or.s are not as .
iR 0 i 1 b b RSO e Fecific
i p.end . of the ni ng. jindicator is visible and
emb°ﬁ"r?i‘?ee%&soi}é¥1ﬁg’§ appatept g dposeskidled gy thaartithe vesiaupehangesd f or
.the next lift;, if the whip end 40 of the warning
modifigggiprpanskequivaiants mag boinede whizhsidarly falhoithih the scqpmfaids
fromservice and i nspected. The subject pre-failure
inventiaur. nTirgpriseat raentior 1 iftBRledith Bt pEASE EbBhdly RARSA iRl si;irit and
I nspection system it is a conpletely objéctive test

scope dehe WPheridélicehisve. |t should al so be noted that one
skilled in the art, after reading this disclosure, may

devel op variations that are contenpl ated as bei ng
equi val ent in scope to tthe Vari®dus



enbodi nents specifically set forth in the present
di scl osure. For exanple, the term nation |oops 32, 34
woreyehe7469 i mi nat ed and the ends of the dedi cat dI/E520861019518
20 may be tied directly to pRe ring 26.
(Alternatively, slip-knots or 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
CLAfMsustrated by reference to specific enbodinents, it
W be apparent to those skilled in the art that
IClalivari ous changes, nodifications and equival ents nay be
ffide whi ch cl early fall within the scope of this
i nvention. The present invention is intended to be
protected broadly within the spirit and scope of the
appended clains. tCLAIMS | Caim 1. A roundsling
WHi.ch corpmidsias; which @ompaskspear i ng core; b) a
pre-failure warning indicator neans including: i) a

strand,a)gwddc&aﬁn%l:&%t end termnated by a first eye
and a second end Yerninated by a second eye, said

strand,pl aced.proximate the lifting cqore; ii) a ring

adapt eéB tagr?'gqﬂﬁres‘g?rdme%}@ém?@r SR lgﬁlua’r‘ilél ess | oop of

the strand, wherein said ring is designed to fail from

one or nor e i)t dtredehaingaifivst pril terroinetedriny asfiiistieyfeaint arsecond end

occurs before said lifting core is damaged; and iii) a
terminggechbyng sdconid ey, said kirlet plhaedi preximatety ligghedie.and a

whi p end, the secured end of said warning indicator

bei ng att achigd ring aASed td Bin QY EeRE td REmSh ldflss ﬂ)%g orh& strand,
wherein said ring is designed to fail from one or more predetermined conditions and said
failure occurs before said lifting core is damaged; and
iii) a warning indicator fiber having a secured end and a whip end, the

secured end of said warning indicator being attached to the first eye of the strand, and the
whip end of said warning indicator fiber being directed along the ring, threaded through the
second eye of said strand and double-backed along the ring; and

¢) a cover means for covering the lifting core and the pre-failure warning

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 inspection.

2. The roundsling of claim 1 wherein said ring has a lower tensile strength than

the load-bearing core.



whi p end of said warning indicator fiber being

directed along the ring, threaded through the second
weywoat748ni d strand and doubl e- backed al ong t hRCT/URZPD6/019518

and c) a cover neans for cogering the lifting core and

the pre-failure warning indicator, said cover having

at least one slit fromwhich said whip end of the

war ni ng i ndi cator fiber emerges and extends so t hat

t ke wh 'lﬁle‘%ﬂgndsﬁn%{ bP+l %\%\%ﬁl@saq&’ hlc’ig E?éd‘lsl ?ez tgétgrgnmed force

The roundsllng o erern’s

tensile stre an.t he | oad- bearlng core.
well llI‘“’Ee CBTRES P OB to?ﬂaf I"Hti Deging e, sauiring faurercansisg @he figst eye
re- detern1ned force well before damage can occur to
and S"ip Bd epat-ssparpietitic sspect toagagh ptheyatddiawins havdimend bfthe
first eye and second eye to separate with respect to
warnieg divicatdrenside thedoas soghdthieis wbilghgendisitie.t he war ni ng
i ndicator inside the cover so that it is no |onger
visible. 4. The roundsling of claim3 wherein said

whi p end of the warning indicator nobves so quickly as
an audi bl e

iy withdr th| t.he, cover that es
| nd| cathlfiil o% ng, %l%lﬂjn?bl ?‘FW{;}’ @FC?Y}’P "r’ﬂgg’ Vainng jadigator
the r.o ndslln s sub ected to a force of

move%%)pﬁl‘aﬁlf Hat gmjﬂ Wowithinghe eqvst thanitiomlkes ko aliblehedicatiog.
breaks, causing the whip end to withdraw conpletely
i nside the cover, thereby providing a visua
i ndi cation to any observer that the sling has been

sgbj ectrad rdtﬁldahﬂ@éﬁﬂleﬁinez AUEE]H (r}ggﬁnctﬁg %l#ndglﬁhﬁalg gli}g@é/ted to a force

have been damaged. 6. The rou ing o

cepti bl e o break from

o spr¥SHSIAY S0P BT B AR LSRG e
hd S & i The rOLLSdsI in of claim1 wherein said ring

Wi r'ag’ pRictelydpside fasicaverothsreby rqviding awissekingdisation to any observer

enperatures than the | oad-bearing core.
that the sling has been subjected to a possible overload condition and may have been

damaged.

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

yarn-on-yarn abrasion damage than the load-bearing core.

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

excessive temperatures than the load-bearing core.

8. The roundsling of claim 1 wherein said ring is more susceptible to break from

the deterioration of chemicals than the load-bearing core.



8. The roundsling of claim1 wherein said ring is nore
susceptible to break fromthe deterioration of

w@eb@ailzaBs t han the | oad-bearing core.9. The rpCmusiooegosis
of claim1l wherein said strgod of the pre-failure
warni ng indicator is twisted around the | oad-bearing
core. 10. The roundsling of claim1l wherein the
| oad-bearing core is forned by twisting a plurality of

yagns t DRAs1ng of gfagﬂrq g nvgﬂe?%% Said tsg%gcg%ﬂﬂg p}éﬁhfagpre warning

wrappi ng the single's 0 en p
... 1oops. .11 The royndsling of claim10 wherein said
mdlcflt85§:ct3’ési?q W@u%%ﬁ’@lf%"(filﬁaflg%gor&ne of the follow ng
materials: a) aramd material strands; b) K-Spec (r)
strands (a proprietary blend of high performance
fibers); c) polyester strands; d) polyethyl ene
stl0andsTheapuhtidiing of cland $ ;wiRkeif )heLIQ&H-Sée{rﬂig@%re i Zornlddy twisting
roundsling of claimllwherein said strand of the

a plu)l‘Mi%r fBjal a6 o RErb ‘.F(Shrli Y thl@tﬁg&rdo%éi_rfggrg\rw}‘r#%m%@g .sﬁm%%?strand into

oad- bearing material as"t

dsl.ing of claim 1l conprising a second cover
endk%%éﬁé%#ﬁggméncloses said cover neans, said second

cover neans having a different color than the encl osed
cover neans. 14. The roundsling of claim1 further
conprising a tanper-evident indication means including

a lilag Heéheirngndslifig o tlazmd0 sihdrein ot wad-teatg édie cbinpsies one of
end of said tag attached to the strand of the

the fdmlbadl{gﬁ;hb@figlsmr ning indicator, the second end of said
tag threaded through the
a) aramid material strands;
b) K-Spec ® strands (a proprietary blend of high performance fibers);
¢) polyester strands;
d) polyethylene strands;
e) HMPE strands; or

f) LCP strands.

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

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

13. The roundsling of claim 1 comprising a second cover means that encloses said
cover means, said second cover means having a different color than the enclosed cover

means.



slit in the cover, the tanper-evident indication neans
designed to remain stationary as long as the ring's
WO nioegei4By remai ns intact, and if the sling haBCDE8IW06/019518

subjected to a pre-determ nggd condition such that the
ring breaks, the tanper-evident indication nmeans can
be pulled out frominside the cover. 15. The
roundsling of claim14 in which said first end of the
tag i s Bl &%ﬁ BY SufertDE P8 fal L ure war ni :
i ndi cat ore.l‘al : ﬁﬂég?gﬁ PTE?II ur eerv(\:/gglﬁﬁrs‘ll giaﬁ%rpggf%/\ﬁ\@%}nﬁg@ on
W.th an indystrial_sling, the pre-failure warnin

mean$ ingludife o e fiwinec first endang asseeondendythgifisg eadof said tagradtached to
term nated with a first eye |oop and a second end

the Stf@d.rﬁf ﬁl@g Igg-.fwlltrh varieg onidcagyrethe seqendlend af sdid (rgatirpl@tthrough the
to join said eyes to forman endl ess | oop of the

slit insthe aowtr, thé ehgiep-csRient ihiliatidSmeARIRESAed © B8Rt Ry as long as
one or nore predeterm ned conditions; and c) a warni'ng

n
the rihg"d i ShRRL |0 ; i whip e gg?é\
S PARLRY R Y Y 1R S L RS PR Fefifpmined
. h trand and said whip enqd is threaded through
condifibn G BB S Breaf i HiaBnS ot Sndition aoseas pa b pulled out
wag*ni ng indicator of claim16 wherein said ring is
from gsidedheepvies break at a predeternined tensile
strength. 18. The pre-failure warning indicator of
claim 16 wherein said ring is designed to break when
subjected to a predeterm ned tenperature. 19. The
pris: f aithykeuntBr Blhint £ 8L 9kicRtai Rl |58
ring is designed to blr eak V\,helﬁ s%g?ﬂg%%%{%gggi&ﬁale%man
g j | ntration of specific chemcals. 20.
eye °%§gg%§§1m§qﬁ%-?§%a}§‘$ﬁ?tﬂb i ndi cator of claim 16 wherein
said pre-failure warning

16. A pre-failure warning indicator for use with an industrial sling, the pre-failure

warning 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 from one or more predetermined conditions; and

¢) a warning indicator fiber having a secured end and a whip end, wherein said
secured end is attached to the first eye of the strand and said whip end is threaded through the

second eye of the strand.

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

break at a predetermined tensile strength.



i ndi cator is designed to make an audi bl e indication
when the indicator is triggered. 21. The pre-failure
woreoai1enys ndi cat or of claim 16 conprising a taP@BUS2006/019518
i ndi cation means including gotag having a first end
and a second end, the first end of said tag attached
to the strand of the pre-failure warning indicator,
said tag designed to remain stati onary ashl onlg as the
ri S nteri. remai ns .1 ntac the sl.in
bele%?l < bRttt W e PR RF Hafib 6 e otB AR SR i fakened to
ring breaks, the tanper indication nmeans can be
brea]‘p‘@h?"eﬂlbﬁ&fedft? apredetsrminediiempaelare. 22. The roundsl i ng
of claim2 1 wherein said first end of the tag is
attached to an eye of the pre-failure warning
i ndi cat or.
19.  The pre-failure warning indicator of claim 16 wherein said ring is designed to

break when subjected to a predetermined concentration of specific chemicals.

20.  The pre-failure warning indicator of claim 16 wherein said pre-failure warning

indicator is designed to make an audible indication when the indicator is triggered.

21.  The pre-failure warning indicator of claim 16 comprising a tamper indication
means including a tag having a first end and a second end, the first end of said tag attached to
the strand of the pre-failure warning indicator, said tag designed to remain stationary as long
as the ring’s integrity remains intact, and if the sling has been subjected to a pre-determined
condition such that the ring breaks, the tamper indication means can be pulled out from inside

the cover.

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

eye of the pre-failure warning indicator.



