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Description
FIELD OF THE INVENTION

[0001] The invention relates generally to industrial
slings used to lift, move and transport heavy loads and,
more particularly, relates to RFID-based warning indica-
tors that notify an operator of the sling of a condition that
if not mitigated may lead to failure of the sling.

BACKGROUND OF THE INVENTION

[0002] Various publications, including patents, pub-
lished applications, technical articles, and scholarly arti-
cles are cited throughout the specification. Each of these
materials is incorporated by reference herein, in its en-
tirety and for all purposes.

[0003] Industrial slings are typically prepared from
metals or synthetic materials. Wire rope slings are com-
monly made of a plurality of metal strands twisted togeth-
er and secured by large metal sleeves or collars. Syn-
thetic slings are usually comprised of a lifting core made
of twisted strands of synthetic fiber and an outer cover
that protects the core. One popular design of synthetic
slings is a roundsling in which the lifting core forms a
continuous loop and the sling has a circular or oval-
shaped appearance.

[0004] Modern industrial slings may experience failure
and loss of a load caused by the sling breaking or failing,
for example, because it was fatigued or because it was
over-stretched or over-loaded during a current or previ-
ous use. When subjected to an overload condition in ex-
cess of its rated capacity, a roundsling may be perma-
nently damaged/deformed if the load stretches the fibers
of the load bearing core material beyond their yield point.
When a synthetic fiber sling is overloaded beyond its ten-
sile strength or weight-lifting capacity at maximum
stretch, it is considered to be fatigued and may never
return to its normal strength and load bearing capacity.
[0005] Slings are generally provided with their load ca-
pacity (rated capacity) specified, particular sling. This al-
lows users to know the lifting or load capacity of the sling.
Nevertheless, this capacity is sometimes exceeded, ei-
ther accidentally or by users engaging unsafe shortcuts
during rigging and use of the sling. Often, over-load, fa-
tigue, or damage to the sling materials may not be readily
apparent, particularly given the large size or length of the
sling, or because the load-bearing core is hidden inside
the outer cover. If aroundsling has been fatigued or struc-
turally changed, the sling may no longer be able to lift a
load according to its maximum rated load capacity. Such
a condition may potentially become a serious threat to
the operators and riggers using the damaged sling.
[0006] Many commercially produced roundslings in-
clude a pre-failure indicator. U.S. Pat. No. 7,661,737 dis-
closes a pre-failure indicator or a system according to
the preamble of theindependentclaims 1, 9 and 15. Such
failure indicators in practice have shown to be inconsist-
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ent, even among the same types of slings from the same
manufacturer. Accordingly, there is a need in the art for
more consistent and more reliable sling pre-failure indi-
cators. This is achieved by the roundsling pre-failure
warning systems according to the independent claims 1,
9 and 15, as well as by the method according to the in-
dependent claim 17.

SUMMARY OF THE INVENTION

[0007] The disclosure features roundsling pre-failure
warning systems. In some aspects, the systems com-
prise a roundsling comprising a load-bearing core, an
indicator yarn comprising at least one radio frequency
identification (RFID) tag affixed to the indicator yarn, and
one or more RFID sensors comprising a transmitter for
sending a wireless signal to a RFID signal receiver, and
also comprise a RFID signal receiver. The systems may
further comprise a pre-failure indicator assembly com-
prising a dedicated strand having an eye-loop on each
end joined together via one or more rings that fail at a
load capacity thatis less than the maximum load capacity
of the load-bearing core. The dedicated strand is prefer-
ably positioned proximate to the core. The indicator yarn
is preferably connected to the dedicated strand. The in-
dicator yarn is preferably brightly colored in order to be
readily visible to operators or the roundsling. The RFID
signal receiver may comprise hand-held wireless device
such as a cellular telephone, tablet computer, or other
form of wireless computer, and informs a user of a pre-
failure condition with the roundsling by one or more of
emitting an audible alarm, displaying a visible warning,
and/or producing a tactile alarm.

[0008] In some aspects, the core is housed within a
cover having an opening through which an end portion
of the indicator yarn passes, thereby exposing the end
portion of the indicator yarn to the exterior of the cover.
The RFID tag may be affixed to a location about the vis-
ible/exterior end portion of the indicator yarn. The RFID
sensor may be proximate to the opening. The indicator
yarn may comprise a plurality of RFID tags, or may com-
prise at least two, at least three, or at least four, or more
than four RFID tags.

[0009] The roundsling may be a one-path or two-path
roundsling. In certain two-path roundslings, each path
comprises a load-bearing core, an indicator yarn com-
prising one or more RFID tags affixed to the indicator
yarn, and one or more RFID sensors comprising a trans-
mitter for sending a wireless signal to a RFID signal re-
ceiver. Each path may further comprise a pre-failure in-
dicator assembly comprising a dedicated strand having
an eye-loop on each end joined together via one or more
rings that fail at a load capacity that is less than the max-
imum load capacity of the load-bearing core. The dedi-
cated strand is preferably positioned proximate to the
core. The indicator yarn is preferably connected to the
dedicated strand. The indicator yarn is preferably brightly
colored in order to be readily visible to operators or the
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roundsling.

[0010] In some aspects, the systems comprise a
roundsling comprising a load-bearing core, a pre-failure
indicator assembly comprising a dedicated strand posi-
tioned proximate to the core and having an eye-loop on
each end joined together via one or more rings that fail
at a load capacity that is less than the maximum load
capacity of the load-bearing core, and having one or more
RFID tags affixed to the dedicated strand, and one or
more RFID sensors comprising a transmitter for sending
a wireless signal to a RFID signal receiver, and a RFID
signal receiver. The RFID signal receiver may comprise
hand-held wireless device such as a cellular telephone,
tablet computer, or other form of wireless computer, and
informs a user of a pre-failure condition with the round-
sling by one or more of emitting an audible alarm, dis-
playing a visible warning, and/or producing a tactile
alarm.

[0011] In some aspects, the systems comprise a
roundsling comprising a load-bearing core, a pre-failure
indicator assembly comprising a dedicated strand having
an eye-loop on each end joined together via one or more
rings that fail at a load capacity that is less than the max-
imum load capacity of the load-bearing core. The ring
preferably comprises one or more active RFID tags. The
one or more RFID tags may optionally comprise a shield
that blocks the signal transmitted from the RFID tag. If
the shield is compromised, the signal may escape
through the compromised area and the freed signal may
be detected. Optionally, the systems may comprise an
indicator yarn connected to the dedicated strand. The
systems also comprise a RFID signal receiver.

[0012] The dedicated strand may comprise a plurality
of RFID tags, or may comprise atleast two, at least three,
or at least four, or more than four RFID tags. The round-
sling may comprise two or more RFID sensors. An indi-
cator yarn may be attached to the dedicated strand, with
an end portion of the indicator yarn exposed to the exte-
rior of the cover.

[0013] The roundsling may be a one-path or two-path
roundsling. In certain two-path roundslings, each path
comprises a load-bearing core, a pre-failure indicator as-
sembly comprising a dedicated strand positioned proxi-
mate to the core and having an eye-loop on each end
joined together via one or more rings that fail at a load
capacity that is less than the maximum load capacity of
the load-bearing core, and having one or more RFID tags
affixed to the dedicated strand, and one or more RFID
sensors comprising a transmitter for sending a wireless
signal to a RFID signal receiver.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The invention is best understood from the fol-
lowing detailed description when read in connection with
the accompanying drawings. It is emphasized that, ac-
cording to common practice, the various features of the
drawings are not to scale. On the contrary, the dimen-
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sions of the various features are arbitrarily expanded or
reduced for clarity. Included in the drawings are the fol-
lowing figures:

FIG. 1A shows a single-path roundsling having a pre-
failure warning indicator; FIG. 1B shows a two-path
roundsling having a pre-failure warning indicator;
FIG. 2 shows a cross-sectional view of a protective
cover and load-bearing core of a roundsling;

FIG. 3 shows a pre-failure indicator assembly;

FIG. 4 shows a pre-failure indicator assembly utiliz-
ing multiple deforming rings linked together;

FIG. 5 shows a pre-failure indicator assembly for a
two-path sling;

FIG. 6A shows a pre-failure RFID warning indicator
system for a single-path roundsling; FIG. 6B shows
a pre-failure RFID warning indicator system for a sin-
gle-path roundsling, having a plurality of RFID tags;
FIG. 6C shows a pre-failure RFID warning indicator
system for a two-path roundsling;

FIG. 7A shows a RFID tag affixed to a strand of the
roundsling core; FIG. 7B shows a plurality of RFID
tags affixed to a strand of the roundsling core; FIG.
7C shows two RFID sensors flanking an RFID tag
affixed to a core strand;

FIG. 8A shows a RFID tag affixed to the dedicated
strand; FIG. 8B shows a plurality of RFID tags affixed
to the dedicated strand; FIG. 8C shows two RFID
sensors flanking an RFID tag affixed to the dedicated
strand;

FIG. 9A shows a pre-failure indicator assembly using
a single deforming ring comprising one or more large
RFID tags; FIG. 9B shows a pre-failure indicator as-
sembly using a single deforming ring comprising a
plurality of small RFID tags around the perimeter of
the ring, and shows an optional RFID tag shield; FIG.
9C shows a pre-failure indicator assembly as shown
in FIG. 9A, but which employs multiple deforming
rings comprising an RFID tag; FIG. 9D shows a pre-
failure indicator assembly as shown in FIG. 9B, but
which employs multiple deforming rings comprising
an RFID tag; and, FIG. 9E shows a pre-failure indi-
cator assembly as shown in Fig. 9A for a two-path
sling.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Various terms relating to aspects of disclosure
are used throughout the specification and claims. Such
terms are to be given their ordinary meaning in the art,
unless otherwise indicated. Other specifically defined
terms are to be construed in a manner consistent with
the definition provided herein.

[0016] The disclosure relates to systems and methods
for determining whether an industrial roundsling may fail
during use, for example, because load-bearing aspects
oftheroundsling have been overstretched or overloaded.
A foundational feature includes radio frequency identifi-
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cation tags and sensors that convey information about
the condition of the load-bearing aspects of the round-
sling to a user. The roundslings may comprise the round-
slings and the sacrificial ring-based pre-failure indicator
systems of U.S. Pat. No. 7,661,737.

[0017] FIG. 1A illustrates one non-limiting example of
a single-path roundsling 10. The single-path roundsling
10 comprises a load-bearing core 12. The core 12 may
be comprised of a plurality of strands 13 (FIG. 2), that
may be fabricated from any suitable material, including
metal or synthetic polymers or composite materials. The
core 12 may comprise one or more natural or synthetic
materials, such as polyester, polyethylene, nylon, K-
Spec® (SlingMax, Inc., comprising a proprietary blend of
fibers), high-modulus polyethylene (HMPE), liquid crystal
polymer (LCP), aramid, para-aramid, or other suitable
synthetic material. The material of the core 12 may relate
to the maximum weight the sling 10 is designed to lift,
and the environment in which the sling 10 will be used.
In general, synthetic strands 13 have a high lifting and
break strength, lighter weight, high temperature resist-
ance and high durability, compared to wire rope or metal
chain slings.

[0018] The core 12 is housed within a protective cover
14. The core 12 generally bears substantially the entire
weight of the load to be lifted. The cover 14 generally
prevents physical damage to the core 12, for example
from abrasion, and sharp edges on the load, as well as
protects the core 12 from exposure to harsh environmen-
tal conditions such as heat, humidity, ultraviolet light, cor-
rosive chemicals, gaseous materials, or other environ-
mental conditions that may damage or weaken the core
12 materials.

[0019] The single-path roundsling 10 may also com-
prise anindicator yarn 18, as well as alabel 16. The cover
14 may comprise an opening through which the indicator
yarn 18 may pass through, with a length of the yarn 18
and one terminal end thus located inside of the cover 14,
and a length of the yarn 18 and the other terminal end
thus located outside of the cover 14. The opening may
be located underneath the label 16, but may be located
at any suitable position in the cover 14. In aspects where
the opening is positioned beneath the label 16, the yarn
18 may extend out from the label 16, with a length of one
end portion extending freely beyond the surface of the
cover 14. The yarn 18 preferably is of a bright color, in-
cluding yellow, orange, red, or a combination thereof, or
other suitable visible or contrasting color so that a user
may monitor the visible end portion of the yarn 18. For
example, in the event that the roundsling 10 is over-
stretched or overloaded, the visible portion of the yarn
18 may become shorter as the yarn 18 is pulled into the
label 16, with the shortening of the visible section of the
yarn 18 signaling the user that the roundsling 10 is over-
stretched or overloaded. In this sense, the indicator yarn
18 may serve as a redundancy for some embodiments
of the RFID pre-failure warning systems 40 described
below. As well, the indicator yarn 18 may comprise a
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component of such systems 40.

[0020] FIG. 1B illustrates one non-limiting example of
atwo-path roundsling 10a. The basic features of a single-
path roundsling 10 and a two-path roundsling 10a are
generally the same, as shown in FIG. 1A and FIG. 1B.
Thus, for example, a two-path roundsling 10a comprises
two separate load-bearing cores 12 and 12a, two sepa-
rate covers 14 and 14a, two separate labels 16 and 16a,
and two separate indicator yarns 18 and 18a.

[0021] FIG. 2 shows a cross-sectional view of the
roundsling 10 shown in FIG. 1A, taken along line 2-2.
The cross-section shows the core 12 housed within the
cover 14. The cross-section also shows the core 12 com-
prised of a plurality of strands 13. The strands 13 may
be configured in a plurality of endless parallel loops of
strands 13 to form a single core 12 or multiple cores (not
shown), all of which are contained inside the cover 14.
In some preferred aspects, the roundsling 10 comprises
a dedicated strand 24 that is associated with the core 12,
as described in more detail below. The dedicated strand
24 is preferably different from the strands 13 that make
up the core 12, and the dedicated strand 24 may be part
of a pre-failure indicator assembly 20.

[0022] A non-limiting example of the pre-failure indica-
tor assembly 20 is shown in FIG. 3, illustrated as a side
view and without the core 12 (shown without the core 12
for illustration purposes). The single-path roundsling 10
or the two-path roundsling 10a may comprise a pre-fail-
ure indicator assembly 20. Each path of a two path round-
sling 10a may comprise its own pre-failure indicator as-
sembly 20 and its respective components.

[0023] The pre-failure indicator assembly 20 compris-
es at least one dedicated strand 24, which comprises a
first end 26 and a second end 28. The first end 26 com-
prises a first eye-loop 27, and the second end comprises
a second eye-loop 29. The first eye-loop 27 and second
eye loop 29 are preferably indirectly connected together
with a ring 22. The ring 22 is between each of the first
and second eye-loops 27 and 29, with each eye loop 27
and 29 and the ring 22 forming a chain-like connection.
In some aspects, the indicator yarn 18 is connected to
the pre-failure indicator assembly 20, for example, by
connecting the yarn 18 to either the first eye-loop 27 or
the second eye loop 29. The dedicated strand 24 is pref-
erably made of the same material as the core strands
13, but may be made of a different material in some as-
pects.

[0024] The pre-failure indicator assembly 20 may be
located underneath the cover 14, and may be located
underneath the label 16. The dedicated strand 24 is pref-
erably placed proximate the core 12, for example, the
dedicated strand 24 may be twisted around one or more
of the core strands 13, or the dedicated strand 24 may
lay next to the core 12, as illustrated in FIG. 2. In some
aspects, the dedicated strand 24 is affixed to the inside
of the cover 14. When a roundsling 10 is used over a
period of time, the cover 14 may develop wear points at
specific locations, for example, where the roundsling 10
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hangs from a crane’s hook. Accordingly, it may be desir-
able to rotate the cover 14 with respect to the load-bear-
ing core 12. By securing the dedicated strand 24 to the
cover 14 interior, movement of the cover 14 (either in-
tentionally or non-intentionally) will not affect the opera-
tion of the pre-failure indicator assembly 20.

[0025] When the firsteye-loop 27 and second eye-loop
29 are connected together via the ring 22, the dedicated
strand 24 plus the ring 22 form an endless loop. The
shape of the separate dedicated strand 24 generally
matches the shape of the endless parallel loops formed
by the core strands 13 (e.g., generally circular or oval).
The ring 22 may comprise any suitable shape.

[0026] Preferably, thering22comprises alower tensile
strength than the core 12. For example, the ring 22 may
be comprise of a different material than the core strands
13, or the ring 22 may comprise a plurality of frangible
zones such as cuts or notches in the ring 22 that physi-
cally weaken it, or the ring 22 may comprise a smaller
diameter than the core strands 13.

[0027] The pre-failure indicator assembly 20 is de-
signed to trigger and thereby notify the rigger or other
users of the roundsling 10 that the roundsling 10 has
been over-stretched or overloaded (e.g., the roundsling
10 was subjected to a force that compromised its integ-
rity), which may be about four times greater than the rated
capacity of the roundsling 10. When the roundsling 10 is
placed under a load that exceeds its recommended rat-
ing, the ring 22 will fail before damage can occur to either
the core strands 13 (and therefore, the core 12) or the
dedicated strand 24. When ring 22 fails, the first eye-loop
27 and the second eye-loop 29 begin moving in opposite
directions, away from each other, and the physical dis-
tance between these eye-loops 27 and 29, as well as the
first and second ends 26 and 28 of the dedicated strand
24 increases. In some aspects, the ring 22 will fail at
about 70% to about 90% of the tensile strength (e.g., the
maximum load-bearing capacity) of the core 12. In some
preferred aspects, the ring 22 will fail at about 70%, about
75%, or about 80% of the tensile strength of the core 12.
In general, the ring 22 is designed to fail before damage
occurs to the core 12, thereby warning a user that they
must either stop using the roundsling 10 in the manner
in which they are using it or, if they continue, the round-
sling 10 will be permanently damaged. Ring 22 failure
includes, but is not limited to, breaking, pulverizing,
stretching, or otherwise being compromised such that
the ring 22 can no longer bridge the ends of the dedicated
strand 24 together, or such that the ends of the dedicated
strand 24 can no longer be maintained a certain distance
apart.

[0028] In aspects where the pre-failure indicator as-
sembly 20 includes an indicator yarn 18, as the eye-loops
27 and 29 move apart, the portion of the yarn 18 that
extends beyond the label 16 and is visible to the user is
drawn back inside the cover label 16 or the cover 14 until
its end is no longer visible. If the terminal end of the yarn
18 is not visible, or if the visible end portion is otherwise

10

15

20

25

30

35

40

45

50

55

noticeably shorter, an inspector or rigger willimmediately
be able to determine that the roundsling 10 may have
overextended or overloaded.

[0029] In some aspects, a pre-failure indicator assem-
bly 20 includes a plurality of rings 22. For example, as
showninFIG. 4, the assembly 20 may include threerings,
22a, 22b, and 22c¢ connected together between the first
and second eye-loops 27 and 29. A two-path roundsling
10a may comprise two pre-failure indicator assemblies
20a and 20b, as shown in FIG. 5, with one assembly 20
for each sling path. The components of each pre-failure
indicator assembly 20a and 20b are the same, as de-
scribed above.

[0030] The roundsling 10 preferably comprises a RFID
pre-failure warning system 40. The RFID pre-failure
warning system 40 generally comprises one or more
RFID tags 42, at least one RFID sensor 44, and at least
one RFID signal receiver 46. The RFID sensor 44 gen-
erally functions to detect the RFID tag 42, for example,
when the RFID tag 42 is brought into proximity of the
RFID sensor 44 or otherwise passes by the RFID sensor
44, and once the RFID tag 42 is detected, the RFID sen-
sor 44 transmits a signal that is to be received by the
RFID signal receiver 46. The one or more RFID tags 42
may be a passive RFID tag 42, for example, an RFID tag
42 that does not include its own power source, but may
include components that generate a current to power the
RFID tag 42 when such components are brought into
proximity of emissions from the RFID sensor 44. The one
or more RFID tags 42 may be an active RFID tag 42 or
a semi-passive RFID tag 42, which each may include a
power source, preferably a battery, to power the RFID
tag 42. An active RFID tag 42 may utilize its power source
to transmit a signal, and a semi-passive RFID tag 42 may
use emissions from the RFID sensor 44 to transmit a
signal. An RFID tag 42 may comprise a shield 43 that
blocks the signal, which may be helpful, for example, in
an embodiment in which the RFID tag 42 is active, and
it is desired to detect the signal only when the shield 43
is compromised as an indicator that one or more com-
ponents of the roundsling 10 (e.g., core strand 13, core
12, pre-failure indicator assembly 20, ring 22, etc.) have
been damaged such that the roundsling 10 is in danger
of failure.

[0031] One non-limiting example of a RFID pre-failure
warning system 40 is shown in FIG. 6A through FIG. 6C.
AsshowninFIG. 6A, the RFID pre-failure warning system
40 may be situated at the label 16 area of the roundsling
10 or 10a, although the pre-failure warning system 40
may be positioned anywhere around the circumference
of the roundsling 10 or 10a. In the embodiment shown,
the indicator yarn 18 forms a part of the RFID pre-failure
warning system 40, and the RFID tag 42 is affixed to the
indicator yarn 18. The indicator yarn 18 may, but need
not be, connected to a pre-failure indicator assembly 20
(not shown), as described above. The RFID sensor 44
comprises a transmitter 43 or transceiver 43 that is ca-
pable of emitting a wireless signal, which signal sends
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information concerning the condition of the roundsling
10. Preferably, the RFID sensor 44 is affixed to the label
16, although the RFID sensor 44 may be affixed to the
cover 14, in which case the RFID sensor 44 may be on
the interior or exterior of the cover 14, so long as the
RFID sensor 44 may detect the RFID tag 42.

[0032] When the roundsling 10 is not overloaded or
overstretched, an end portion of the indicator yarn 18
extends out from the label 16 and is visible outside of the
roundsling 10. The RFID tag 42 may be affixed at any
location in the yarn 18 downstream of the RFID sensor
44 suitable to indicate that the sling 10 is being stressed
(downstream in this case refers to a portion of the yarn
18 between the external terminal end and the RFID sen-
sor44). As shown, the RFID tag 42 is located on a section
of the yarn 18 below the label 16. When the roundsling
10 is overloaded or overstretched, the indicator yarn 18
is pulled upstream, with the length of the end portion of
the yarn 18 visible from the outside of the roundsling 10
shortening and eventually disappearing from view as the
yarn 18 is retracted into the label 16. As the yarn 18 is
pulled upstream (direction of the arrow), the RFID tag 42
is also pulled upstream, and if the RFID tag 42 is pulled
far enough upstream, the RFID tag 42 passes by the
RFID sensor 44. When the RFID tag 42 passes by the
RFID sensor 44, the RFID sensor 44 sends a warning
signal to the RFID signal receiver 46. The RFID sensor
44 may send the signal through the transmitter 43 or
transceiver 43. The signal preferably is a wireless signal.
[0033] The RFID signal receiver 46 may comprise a
hand-held device. The RFID signal receiver 46 indicates
to a user that awarning signal has been triggered, mean-
ing that the roundsling 10 has been overloaded or over-
stretched and that if the situation is not mitigated or rem-
edied, the roundsling may fail 10. The RFID signal re-
ceiver 46 may, for example, warn a user through an au-
dible alarm, a visible warning, and/or a tactile alarm such
as vibration. Having received the warning signal from the
RFID signal receiver 46, the user may take corrective
action.

[0034] In some aspects, the RFID pre-failure warning
system 40 may comprise a plurality of RFID tags 42. A
non-limiting example of four RFID tags 42a, 42b, 42c,
and 42d is shown in FIG. 6B. Any suitable number of
RFID tags 42 may be used, including two, three, four,
five, six, seven, eight, nine, ten, or more RFID tags 42.

[0035] As for an embodiment in which one RFID tag
42 is used (e.g., FIG. 6A), in embodiments in which a
plurality of RFID tags 42 is used, when the roundsling 10
is not overloaded or overstretched, the end portion of the
indicator yarn 18 extends out from the label 16 and is
visible outside of the roundsling 10. The plurality of RFID
tags 42 may be affixed at any locations in the yarn 18
suitable to indicate that the sling 10 is being stressed.
Each of the plurality of RFID tags 42 may be evenly
spaced apart, or may be spaced apart at desired distanc-
es that are not necessarily equal among the tags 42.
When the roundsling 10 is overloaded or overstretched,
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the indicator yarn 18 is pulled upstream, with the length
of the yarn 18 visible from the outside of the roundsling
10 shortening and eventually disappearing from view as
the yarn 18 is retracted into the label 16. As the yarn 18
is pulled upstream (direction of the arrow), the plurality
of RFID tags 42 is also pulled upstream. When the RFID
tag 42 most proximal to the RFID sensor 44 is pulled far
enough upstream, this RFID tag 42 passes by the RFID
sensor 44, and this is repeated for each successive RFID
tag 42 until the downstream-most RFID tag 42 passes
by the RFID sensor 44.

[0036] Successive downstream RFID tags 42 may in-
dicate progressively higher degrees of overloading or
overstretching of the roundsling 10. For example, as the
degree of overloading or overstretching increases, the
indicator yarn 18 will be pulled further upstream, thereby
allowing more and more downstream RFID tags 42 to
passbythe RFID sensor44. In this case, the RFID sensor
44 may send different warning signals to the RFID signal
receiver 46. The RFID signal receiver may then indicate
to a user the different levels of warning signals that reflect
the degree of stress on the roundsling 10. For example,
warning signals may range from passing the maximum
load capacity or rating for the roundsling 10 up to immi-
nent failure. The RFID signal receiver 46 may, for exam-
ple, warn a user through an audible alarm, a visible warn-
ing, and/or a tactile alarm such as vibration. Having re-
ceived the warning signal from the RFID signal receiver
46, the user may take corrective action, which may be
based on the degree of stress to the roundsling 10.
[0037] The RFID pre-failure warning system 40 may
also be used with atwo-path roundsling 10a, forexample,
as shownin FIG. 6C. The components of each pre-failure
warning system 40 for each sling path are identical, and
are shown with an "a" or "b" designation in FIG. 6C. In
the system 40 shown in FIG. 6C, only a single RFID signal
receiver 46 is shown, with this receiver 46 capable of
receiving a warning signal from either or both of the RFID
sensors 44a and 44b. Although not shown, the RFID pre-
failure warning system 40 used in a two-path roundsling
10a may utilize a plurality of RFID tags 42, as shown in
FIG. 6B.

[0038] InFIG.6AthroughFIG. 6C, the RFID pre-failure
warning system 40 affixes the RFID tag(s) 42 to the in-
dicator yarn 18. It is not necessary, however, that the
RFID tag(s) 42 be affixed to the indicator yarn 18. Insome
aspects, the RFID tag(s) 42 may be affixed to one or
more of the strands 13 of the core 12, as shown in FIG.
7A through FIG. 7C. The RFID tag(s) 42 may be affixed
to the core strands 13 in addition to the indicator yarn 18
(if present), or instead of the indicator yarn 18. The RFID
pre-failure warning system 40 embodiments shown in
FIG. 7A through FIG. 7C operate based on the same
principles under which the embodiments shown in FIG.
6A through FIG. 6C operate. The RFID pre-failure warn-
ing system 40 shown in FIG. 7A through FIG. 7C may
also be used with a two-path roundsling 10a (not shown).
[0039] In FIG. 7A, a partial cut-away view of a round-
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sling 10 is shown, with the core 12 exposed (and for pur-
poses of illustrating the core strands 13, a cross-section
of the core 12 is also shown) beneath the label 16. As
shown, the RFID tag 42 is affixed to one of the core
strands 13 justdownstream ofthe RFID sensor 44 (down-
stream in this case refers to the left side of the image of
the RFID sensor 44). When the core 12 of the roundsling
10 is overloaded or overstretched, the portion of the
strand 13 to which the RFID tag is affixed moves up-
stream, and if the core 12 moves far enough, the RFID
tag 42 passes by the RFID sensor 44. When the RFID
tag 42 passes by the RFID sensor 44, the RFID sensor
44 sends a warning signal to the RFID signal receiver
46. The RFID sensor 44 may send the signal through the
transmitter 43 or transceiver 43.

[0040] Although FIG. 7A shows the relative position of
the RFID tag 42 to the left side of the RFID sensor 44,
the RFID tag 42 may in the alternative be positioned to
the right side of the RFID sensor 44 (not shown), in which
case, when the core 12 of the roundsling 10 is overloaded
or overstretched, the portion of the strand 13 to which
the RFID tag is affixed moves downstream, and if the
core 12 moves far enough, the RFID tag 42 passes by
the RFID sensor 44, thereby triggering the warning sig-
nal. Similarly, two RFID sensors 44a and 44b may be
used, with one RFID sensor 44a positioned to the left
side of the RFID tag 42, and one RFID sensor 44b posi-
tioned to the right side of the RFID tag (Fig. 7C). This
configuration provides for movement of an overstretched
oroverloaded core 12 in either direction, thereby trigger-
ing the warning signal. Each RFID sensor 44a and 44b
comprises a transmitter 43a and 43b or transceiver 43a
and 43b.

[0041] In some aspects, a plurality of RFID tags 42
may be affixed to a core strand 13, as shown in FIG. 7B.
FIG. 7B shows a non-limiting example of two RFID tags
42, although three, four, five, six, seven, eight, nine, ten,
or more RFID tags 42 may be used. The plurality of RFID
tags 42 may be affixed at any locations in the core strand
13 suitable to indicate that the sling 10 is being stressed.
Each of the plurality of RFID tags 42 may be evenly
spaced apart, or may be spaced apart at desired distanc-
es that are not necessarily equal among the tags 42. As
the core strands 13 are moved, the plurality of RFID tags
42 is also moved. When the RFID tag 42 most proximal
to the RFID sensor 44 is moved far enough, this RFID
tag 42 passes by the RFID sensor 44, and this is repeated
for each successive RFID tag 42 until the RFID tag 42
originally located most distally from the RFID sensor 44
passes by the RFID sensor 44.

[0042] Successive downstream RFID tags 42 may in-
dicate progressively higher degrees of overloading or
overstretching of the roundsling 10. For example, as the
degree of overloading or overstretching increases, the
core strands 13 move further, thereby allowing more and
more downstream RFID tags 42 to pass by the RFID
sensor 44. In this case, the RFID sensor 44 may send
different warning signals to the RFID signal receiver 46.
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The RFID signal receiver may then indicate to a user the
different levels of warning signals that reflect the degree
of stress on the roundsling 10. For example, warning sig-
nals may range from passing the maximum load capacity
or rating for the roundsling 10 up to imminent failure. The
RFID signal receiver 46 may, for example, warn a user
through an audible alarm, a visible warning, and/or a tac-
tile alarm such as vibration. Having received the warning
signal from the RFID signal receiver 46, the user may
take corrective action, which may be based on the degree
of stress.

[0043] The RFID pre-failure warning system 40 shown
in FIG. 7A through FIG. 7C may be used in addition to
the RFID pre-failure warning system 40 shown in FIG.
6A through FIG. 6C and shown in FIG. 8A through FIG.
8C, for example, as a form of a redundancy, or may be
used independently of such systems, as a stand-alone
system. The RFID pre-failure warning system 40 shown
in FIG. 7A through FIG. 7C may be used with a two-path
roundsling 10a, with each path having a set of compo-
nents of the RFID pre-failure warning system 40.
[0044] In some aspects, the RFID tag(s) 42 are not
affixed to the indicator yarn 18 or to the core strands 13,
and instead, are affixed to the dedicated strand 24, as
shown in FIG. 8A through FIG. 8C. The RFID pre-failure
warning system 40 embodiments shown in FIG. 8A
through FIG. 8C operate based on the same principles
under which the embodiments shown in FIG. 6A through
FIG. 7C operate.

[0045] In FIG. 8A, a partial cut-away view of a round-
sling 10 is shown, with the core 12 exposed (and for pur-
pose of illustrating the core strands 13 and the dedicated
strand 24, a cross-section of the core 12 and the dedi-
cated strand 24 is also shown) beneath the label. As
shown, the RFID tag 42 is affixed to the dedicated strand
24 just downstream of the RFID sensor 44 (downstream
in this case refers to the left side of the image of the RFID
sensor 44). When the core 12 of the roundsling 10 is
overloaded or overstretched, the ring 22 (not shown) to
which the dedicated strand 24 is attached becomes com-
promised, thereby allowing the dedicated strand 24 to
move upstream, and if the dedicated strand 24 moves
far enough, the RFID tag 42 passes by the RFID sensor
44. When the RFID tag 42 passes by the RFID sensor
44, the RFID sensor 44 sends a warning signal to the
RFID signal receiver 46. The RFID sensor 44 may send
the signal through the transmitter 43 or transceiver 43.
[0046] Although FIG. 8A shows the relative position of
the RFID tag 42 to the left side of the RFID sensor 44,
the RFID tag 42 may in the alternative be positioned to
the right side of the RFID sensor 44 (not shown), in which
case, when the core 12 of the roundsling 10 is overloaded
or overstretched, the portion of the dedicated strand 24
to which the RFID tag is affixed moves downstream, and
if the dedicated strand 24 moves far enough, the RFID
tag 42 passes by the RFID sensor 44, thereby triggering
the warning signal. Similarly, two RFID sensors 44a and
44b may be used, with one RFID sensor 44a positioned
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to the left side of the RFID tag 42, and one RFID sensor
44b positioned to the right side of the RFID tag (Fig. 8C).
This configuration provides for movement of the dedicat-
ed strand 24 in either direction, thereby triggering the
warning signal. Each RFID sensor 44a and 44b compris-
es a transmitter 43a and 43b or transceiver 43a and 43b.
[0047] In some aspects, a plurality of RFID tags 42
may be affixed to the dedicated strand 24, as shown in
FIG. 8B. FIG. 8B shows a non-limiting example of two
RFID tags 42, although three, four, five, six, seven, eight,
nine, ten, or more RFID tags 42 may be used. The plu-
rality of RFID tags 42 may be affixed at any locations in
the dedicated strand 24 suitable to indicate that the
roundsling 10 is being stressed. Each of the plurality of
RFID tags 42 may be evenly spaced apart, or may be
spaced apart at desired distances that are not necessar-
ily equal among the tags 42. As the dedicated strand 24
moves, the plurality of RFID tags 42 affixed to the dedi-
cated strand 24 also moves. When the RFID tag 42 most
proximal to the RFID sensor 44 is moved far enough, this
RFID tag 42 passes by the RFID sensor 44, and this is
repeated for each successive RFID tag 42 until the RFID
tag 42 originally located most distally from the RFID sen-
sor 44 passes by the RFID sensor 44.

[0048] Successive downstream RFID tags 42 may in-
dicate progressively higher degrees of overloading or
overstretching of the roundsling 10. For example, as the
degree of overloading or overstretching increases, the
dedicated strand 24 moves further, thereby allowing
more and more RFID tags 42 to pass by the RFID sensor
44. In this case, the RFID sensor 44 may send different
warning signals to the RFID signal receiver 46. The RFID
signal receiver may then indicate to a user the different
levels of warning signals that reflect the degree of stress
on the roundsling 10. For example, warning signals may
range from passing the maximum load capacity or rating
for the roundsling 10 up to imminent failure. The RFID
signal receiver 46 may, for example, warn a user through
an audible alarm, a visible warning, and/or a tactile alarm
such as vibration. Having received the warning signal
from the RFID signal receiver 46, the user may take cor-
rective action, which may be based on the degree of
stress.

[0049] In some aspects, the pre-failure indicator as-
sembly 20 includes one or more RFID tags 42 (FIG. 9A
and FIG. 9B). Preferably, the ring 22 comprises the one
or more RFID tags 42, for example, as integral with the
ring 22 or as affixed to the ring. As described above, the
ring 22 comprises a lower tensile strength than the core
12, or the ring 22 may comprise a plurality of frangible
zones such as cuts or notches in the ring 22 that physi-
cally weaken it, or the ring 22 may comprise a smaller
diameter than the core strands 13. When the roundsling
10is placed under a load that exceeds its recommended
rating, the ring 22 will fail before the core strands 13, the
core 12, or the dedicated strand 24 fails. When the ring
22 fails, the one or more RFID tags 42 fail such that the
RFID sensor 44 sends a warning signal to the RFID signal
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receiver 46.

[0050] In such aspects, itis preferable that the one or
more RFID tags 42 are active RFID tags 42 and, there-
fore, include their own power source (not shown) that
drives the RFID signal. In one embodiment, the RFID tag
42 continuously transmits a signal, which is detected by
the RFID signal receiver 46. In this case, the RFID signal
receiver 46 indicates to a user that the RFID signal is
active, and as long as the signal is active, the ring 22 has
not failed. But when the ring 22 fails, the RFID tag 42 is
compromised such that it can no longer transmit a signal.
The cessation of the signalis detected by the RFID signal
receiver 46, thereby indicating that the ring 22 has failed.
The RFID signal receiver 46 may then warn a user
through an audible alarm, a visible warning, and/or a tac-
tile alarm such as vibration. Having received the warning
signal from the RFID signal receiver 46, the user may
take corrective action.

[0051] Inone embodiment, the one or more RFID tags
42 are active RFID tags 42, but are encased in a shield,
for example, an aluminum shield 43 or shield of other
suitable material (which are known in the art), that blocks
its signal. Each ring 22 may comprise the shield 43. Thus,
the RFID tag 42 continuously transmits a signal, but this
signal is blocked such that it is not detected by the RFID
signal receiver 46. In this case, the RFID signal receiver
46 indicates to a user that there is no RFID signal, and
as long as the signal is not detected, the ring 22 has not
failed. But when the ring 22 fails, the shield 43 of the
RFID tag 42 is compromised such that the signal is no
longer blocked. In this embodiment, at least one of the
one or more RFID tags 42 is not compromised along with
the ring 22 such that the RFID tag 42 may still transmit
the signal, which may freely pass through the compro-
mised shield 43. The freed signal is detected by the RFID
signal receiver 46, thereby indicating that the ring 22 has
failed. The RFID signal receiver 46 may then warn a user
through an audible alarm, a visible warning, and/or a tac-
tile alarm such as vibration. Having received the warning
signal from the RFID signal receiver 46, the user may
take corrective action.

[0052] In some aspects, a pre-failure indicator assem-
bly 20 includes a plurality of rings 22. For example, as
shown in FIG. 9C and FIG. 9D, the assembly 20 may
include three rings, 22a, 22b, and 22c connected togeth-
er between the first and second eye-loops 27 and 29.
Eachring 22 among the plurality of rings 22 may comprise
one or more RFID tags 42, which preferably are active
RFID tags 42. When a plurality of rings 22 is employed,
the operation of the warning signal is the same as de-
scribed above for the single ring 22 embodiment. For
example, the failure of one or more rings 22 in the plurality
may compromise the RFID tag 42, thereby ceasing the
RFID signal, indicating that one or more rings 22 have
failed. Alternatively, the failure of one or more rings 22
in the plurality may compromise the RFID tag shield 43,
allowing the RFID signal to pass through the compro-
mised shield 43, thereby allowing the signal to be detect-
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ed, indicating that one or more rings 22 have failed.
[0053] A two-path roundsling 10a may comprise two
pre-failure indicator assemblies 20a and 20b, as shown
in FIG. 9E, with one assembly 20 for each sling path. The
components of each pre-failure indicator assembly 20a
and 20b are the same, as described above. The operation
of the warning signal is the same as described above for
the one path roundsling 10.

[0054] The RFID pre-failure warning systems 40 de-
scribed above are preferably used as a monitoring sys-
tem during operation of a single-path roundsling 10 or
two-path roundsling 10a. The RFID pre-failure warning
systems 40 may be used, for example, in accordance
with a method for detecting a pre-failure condition in a
roundsling 10 or 10a. In general, the methods comprise
detecting a signal transmitted from the RFID sensor 44,
forexample, using the RFID signalreceiver 46. The meth-
ods may further comprise taking corrective action to
avoid, prevent, or mitigate against failure of the round-
sling 10 or 10a. The corrective action may include, for
example, cessation of lifting and returning the material(s)
being lifted to a base. The corrective action may also
include replacing the roundsling 10 or 10a.

[0055] Thedisclosureisnotlimited tothe embodiments
described and exemplified above, but is capable of var-
iation and modification within the scope of the appended
claims.

Claims

1. Aroundsling pre-failure warning system, comprising;
aroundsling (10) comprising aloadbearing core (12),
characterized by:

an indicator yarn (18) having at least one radio
frequency identification (RFID) tag (42) affixed
to the indicator yarn (18),

at least one RFID sensor (44) including a trans-
mitter (43), and

a RFID signal receiver (46), the transmitter (43)
for sending a wireless signal to the RFID receiv-
er (46), the system configured such that the
RFID sensor (44) transmits a signal to the RFID
signal receiver (46) when the RFID tag (42)
passes by the RFID sensor (44).

2. The roundsling pre-failure warning system of claim
1, further comprising:

a pre-failure indicator assembly (20) comprising
adedicated strand (24) having an eye-loop (27),
(29) on each end joined together via at least one
ring (22) that fails at a load capacity that is less
than the maximum load capacity of the load-
bearing core (12), wherein the dedicated strand
(24) is positioned proximate to the core (12), and
wherein the indicator yarn (18) is connected to

10

15

20

25

30

35

40

45

50

55

the dedicated strand (24).

The roundsling pre-failure warning system of claim
1, wherein the core (12) is housed within a cover (14)
having an opening through which an end portion of
the indicator yarn (18) passes, thereby exposing the
end portion of the indicator yarn (18) to the exterior
of the cover (14).

The roundsling pre-failure warning system of claim
3, wherein the RFID tag (42) is affixed to the end
portion of the indicator yarn (18) and the RFID sensor
(44) is proximate to the opening.

The roundsling pre-failure warning system of claim
4, wherein the cover (14) comprises a label (16) at-
tached to the exterior of the cover (14), and the RFID
sensor (44) is positioned underneath the label (16).

The roundslings pre-failure warning system of claim
1, wherein the RFID signal receiver (46) is positioned
within a hand-held wireless device, and informs a
user of a pre-failure condition with the roundsling (10)
by one or more of emitting an audible alarm, display-
ing a warning, or producing a tactile alarm.

The roundsling pre-failure warning system of claim
1, wherein the roundsling (10) is a two-path round-
sling (10a), the loadbearing core (12) comprising a
first loadbearing core (12) and a second loadbearing
core (12a), the indicator yarn (18) comprising a first
indicator yarn (18a) and a second indicator yarn
(18b), the RFID tag (42) comprising a first RFID tag
and a second RFID tag, the atleast one RFID sensor
(44) comprising a first RFID sensor and a second
RFID sensor and the transmitter comprising a first
transmitter and a second transmitter, the two-path
roundsling including a first path associated with the
first loadbearing core (12), the first indicator yarn
(18a), the first RFID tag, the first RFID sensor and
the first transmitter and a second path associated
with the seconde loadbearing core (12a), the second
indicator yarn (18b), the second RFID tag, the sec-
ond RFID sensor and the second transmitter.

The roundsling pre-failure warning system of claim
7, wherein the first path further comprises a first pre-
failure indicator assembly comprising a first dedicat-
ed strand (24a) having a first eye-loop (27a), (29a)
on each end joined together via a first ring (22a) that
fails at a load capacity that is less than the maximum
load capacity of the first load-bearing core, wherein
the first dedicated strand (24a) is positioned proxi-
mate to the first loadbearing core, and wherein the
firstindicator yarn (18a) is connected to the first ded-
icated strand (24a).

Aroundsling pre-failure warning system, comprising:
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a roundslings (10) having a loadbearing core
(12),

a pre-failure indicator assembly (20) including a
dedicated strand (24) positioned proximate to
the core (12) and having an eye-loop (27), (29)
on each end joined together via a ring (22) that
fails at a load capacity that is less than the max-
imum load capacity of the loadbearing core (12),
characterized by the pre-failure indicator hav-
ing at least one radio frequency identification
(RFID) tag (42) affixed to the dedicated strand
(24),

at least one RFID sensor (44) including a trans-
mitter (43) for sending a wireless signal, and
aRFID signalreceiver (46) configured to receive
the wireless signal from the transmitter (43), the
system configured such that when the round-
sling (10 is overloaded, the ring (22) becomes
compromised, thereby allowing the dedicated
strand (24) to move upstream and, if the dedi-
cated strand (24) moves far enough, the RFID
tag (42) passes by the RFID sensor (44) which
sends a warning signal to RFID signal receiver
(46).

The roundsling pre-failure warning system of claim
9, wherein the at least one RFID tag (42) comprises
a plurality of RFID tags (42a), (42b), (42c), (42d), the
plurality of RFID tags (42a), (42b), (42c), (42d) af-
fixed to the dedicated strand (24).

The roundsling pre-failure warning system of claim
9, wherein the at least one RFID sensor (44) com-
prises at least two RFID sensors (44a), (44b).

The roundsling pre-failure warning system of claim
9, further comprising:

an indicator yarn (18) attached to the dedicated
strand (24), wherein the core (12) is housed
within a cover (14) having an opening through
which an end portion of the indicator yarn (18)
passes, thereby exposing the end portion of the
indicator yarn (18) to the exterior of the cover
(12).

The roundsling pre-failure warning system of claim
9, wherein the RFID signal receiver (46) is positioned
within a hand-held wireless device, and informs a
user of a pre-failure condition with the roundsling (10)
by one nr more of emitting an audible alarm, display-
ing a warning, or producing a tactile alarm.

The roundsling pre-failure warning system of claim
9, wherein the roundsling (10) is a two-path round-
sling including a first path and a second path, the
loadbearing core (12) including a first core (12) and
a second core (12a), the dedicated strand including
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10

a first dedicated strand (24a) positioned proximate
to the first core (12) and a second dedicated strand
(24b) positioned proximate to the second core (12a),
the first and second dedicated strands (24a), (24b)
including eye-loops (27a), (29a), (27b), (29b) on their
ends, respectively, the eye-loops (27a), (29a) of the
first dedicated strand (24a) joined together via a first
ring (22a) and the eye-loops of the second dedicated
strand (24b) joined together via a second ring (22b),
the first and second rings (22a), (22b) failing at a
load capacity that is less than a maximum load ca-
pacity of the first load bearing core (12) and the sec-
ond load bearing core (12a), respectively, the atleast
one RFID tag (42) including a first RFID tag affixed
to the first dedicated strand (24a) and a second RFID
tag affixed to the second dedicated strand (24b), the
at least one RFID sensor (44) including a first RFID
sensor and a second RFID sensor, the transmitter
(43) including a first transmitter associated with the
first RFID sensor and a second transmitter associ-
ated with the second RFID sensor.

15. Aroundsling pre-failure warning system, comprising:

aroundsling (10) having aloadbearing core (12),
a pre-failure indicator assembly (10) including a
dedicated strand (24) having an eye-loop (27),
(29) on each end, the eye-loops (27), (29) on
each end of the dedicated strand (24) joined to-
gether via at least one ring (22) that fails at a
load capacity that is less than the maximum load
capacity of the load-bearing cure (12), charac-
terized by said atleast one ring (22) comprising
at least one active radio frequency identification
(RFID) tag (42), the at least one active RFID tag
(42) including a shield (43) that blocks a signal
from the at least one RFID tag (42) until the
shield (43) is compromised,

an indicator yarn (18) connected to the dedicat-
ed strand (24), and

a RFID signal receiver (46).

16. The roundsling pre-failure warning system of claim

15, wherein the at least one ring (22) comprises a
plurality of rings (22a), (22b), (22c), each of the plu-
rality of rings (22a), (22b), (22c) fails at a load ca-
pacity that is less than the maximum load capacity
of the load-bearing core (12), each of the plurality of
rings (22a), (22b), (22c) associated with one of the
at least one active RFID tag (42).

17. A method for detecting a pre-failure condition in the

roundsling (10), comprising detecting the wireless
signal from the roundsling pre-failure warning sys-
tem of claim 1 with the RFID signal receiver (46),
and taking remedial action to avoid failure of the
roundsling (10).
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18. A method for detecting a pre-failure condition in the
roundsling (10), comprising detecting the wireless
signal from the roundsling pre-failure warning sys-
tem of claim 9 with the RFID signal receiver (46),
and taking remedial action to avoid failure of the
roundsling (10).

19. A method for detecting a pre-failure condition in the
roundsling (10) comprising detecting the wireless
signal from the roundsling pre-failure warning sys-
tem of claim 15 with the RFID signal receiver (46),
and taking remedial action to avoid failure of the
roundsling (10).

Patentanspriiche
1. Rundschlingen-Vorausfallwarnsystem, welches
aufweist:

eine Rundschlinge (10), die einen lasttragenden
Kern (12) aufweist,
gekennzeichnet durch

- ein Indikatorfaden (18), der mindestens ei-
nen Hochfrequenz-ldentifikator (RFID)-Tag
(42) hat, der am Indikatorfaden (18) befes-
tigt ist,

- mindestens einen RFID-Sensor (44), der
einen Sender (43) einschlief3t, und

- einen RFID-Signalempfanger (46), wobei
der Sender (43) zum Senden eines draht-
losen Signals an den RFID-Empfanger (46)
dient,

wobei das System derart konfiguriert ist, dass
der RFID-Sensor (44) ein Signal an den RFID-
Signalempfanger (46) sendet, wenn der RFID-
Tag (42) den RFID-Sensor (44) passiert.

2. Rundschlingen-Vorausfallwarnsystem nach An-
spruch 1, weiter aufweisend:

eine Vorausfallwarnindikatorbaugruppe, die ein
spezielles Seil (24) umfasst, das eine Ose (27),
(29) an jedem Ende hat, die mit mindestens ei-
nem Ring (22) verbunden sind, die bei einer
Traglast versagt, die geringer als eine maximale
Traglast des lasttragenden Kerns (12) ist, wobei
das spezielle Seil proximal des Kerns (12) po-
sitioniert ist und wobei der Indikatorfaden (18)
mit dem speziellen Seil (24) verbunden ist.

3. Rundschlingen-Vorausfallwarnsystem nach An-
spruch 1, wobei der Kern (12) in einer Hulle (14)
aufgenommen ist, die eine (")ffnung hat, durch die
ein Endabschnitt des Indikatorfadens (18) hindurch-
geht, wodurch der Endabschnitt des Indikatorfadens
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1"

(18) nach aulRerhalb der Hiille freigelegt ist.

Rundschlingen-Vorausfallwarnsystem nach An-
spruch 3, wobeidas RFID-Tag (42) am Endabschnitt
des Indikatorbands (18) befestigt ist und der RFID-
Sensor (44) proximal zur Offnung angeordnet ist.

Rundschlingen-Vorausfallwarnsystem nach An-
spruch 5, wobei die Hiille (14) ein Etikett (16) auf-
weist, das an der AulRenseite der Hiille (14) ange-
bracht ist, und der RFID-Sensor (44) unterhalb des
Etiketts (16) positioniert ist.

Rundschlingen-Vorausfallwarnsystem nach An-
spruch 1,

wobei der RFID-Signalempféanger (46) innerhalb ei-
nes drahtlosen Handheld positioniert ist und einen
Nutzer Uber einen Vorausfallzustand der Rund-
schlinge (10) durch ein- oder mehrfaches Aussen-
den eines hérbaren Alarms, Anzeigens einer War-
nung oder Erzeugens eines taktilen Alarms infor-
miert.

Rundschlingen-Vorausfallwarnsystem nach An-
spruch 1,

wobeidie Rundschlinge (10) eine Zwei-Wege-Rund-
schlinge (10a) ist, der lasttragende Kern (12) einen
ersten lasttragenden Kern (12) und einen zweiten
lasttragenden Kern (12a) aufweist, der Indikatorfa-
den (18) einen ersten Indikatorfaden (18a) und einen
zweiten Indikatorfaden (18b) aufweist, das RFID-
Tag (42) ein erstes RFID-Tag und zweites RFID-Tag
aufweist, der mindestens eine RFID-Sensor (44) ei-
nen ersten RFID-Sensor und einen zweiten RFID-
Sensor aufweist und der Sender einen ersten Sen-
der und einen zweiten Sender aufweist, wobei die
Zwei-Wege-Rundschlinge einen mit dem ersten last-
tragenden Kern (12), dem ersten Indikatorfaden
(18a), dem ersten RFID-Tag, dem ersten RFID-Sen-
sor und dem ersten Sender verknipften ersten Weg
und einen mitdem zweiten lasttragenden Kern (12a),
dem zweiten Indikatorfaden (18b), dem zweiten
RFID-Tag, dem zweiten RFID-Sensor und dem
zweiten Sender verknipften zweiten Weg aufweist.

Rundschlingen-Vorausfallwarnsystem nach An-
spruch 7,

wobei der erste Weg weiter eine erste Vorausfallin-
dikatorbaugruppe aufweist, die ein erstes spezielles
Seil (24a), das eine erste Ose (27a), (29a) an jedem
Ende, die durch einen ersten Ring (22a) verbunden
sind, aufweist, die bei einer Traglast versagt, die ge-
ringer als die maximale Traglast des ersten lasttra-
genden Kerns ist, wobei das erste spezielle Seil
(24a) proximal zum ersten lasttragenden Kern an-
geordnetistund wobei der erste Indikatorfaden (18a)
mit dem ersten speziellen Seil (24a) verbunden ist.
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Rundschlingen-Vorausfallwarnsystem, welches

aufweist:

- eine Rundschlinge (10), die einen lasttragen-
den Kern (12) aufweist,
- eine Vorausfallwarnindikatorbaugruppe, die
ein spezielles Seil (24) umfasst, das eine Ose
(27), (29) an jedem Ende hat, die mitmindestens
einem Ring (22) verbunden sind, das bei einer
Traglast versagt, die geringer als eine maximale
Traglast des lasttragenden Kerns (12) ist, wobei
das spezielle Seil proximal des Kerns (12) po-
sitioniert ist und wobei der Indikatorfaden (18)
mit dem speziellen Seil (24) verbunden ist, mit
mindestens einem RFID-Sensor (44), der einen
Sender (43) zum Aussenden eines drahtlosen
Signals einschlielt,
- mindestens einen RFID-Sensor (44) ein-
schlieRlich eines Senders (43) zum Senden ei-
nes drahtlosen Signals, und
- einen RFID-Signalempfanger (46) zum Emp-
fangen eines drahtlosen Signals vom Sender
(43) wobei das System derart konfiguriert ist,
dass, wenn die Rundschlinge (10) Uberlastet
wird, der Ring (42) beschadigt wird, was es dem
speziellen Seil (24) erlaubt, sich stromaufwarts
zu bewegen und, wenn das spezielle Seil (24)
sich weit genug bewegt, das RFID-Tag (42) den
RFID-Sensor (44) passiert, welcher ein Warnsi-
gnalanden RFID-Signalempfanger (46) sendet.
Rundschlingen-Vorausfallwarnsystem nach An-
spruch 9,
wobei das mindestens eine RFID-Tag (42) eine
Mehrzahl von RFID-Tags (42a), (42b), (42c), (42d)
aufweist, wobei die Mehrzahl von RFID-Tags (42a),
(42b), (42c), (42d) am speziellen Seil (24) befestigt
ist.
Rundschlingen-Vorausfallwarnsystem nach An-
spruch 9,
wobei der mindestens eine RFID-Sensor (44) min-
destens zwei RFID-Sensoren (44a), (44b) aufweist.
Rundschlingen-Vorausfallwarnsystem nach An-
spruch 9,
weiter aufweisend: einen Indikatorfaden (18), deram
speziellen Seil (24) angebracht ist, wobei der Kern
(12) in einer Hulle (14) aufgenommen ist, die eine
(")ffnung hat, durch die ein Endabschnitt des Indika-
torfadens (18) hindurchgeht, wodurch der En-
dabschnitt des Indikatorfadens (18) nach auRerhalb
der Hulle freigelegt ist.
Rundschlingen-Vorausfallwarnsystem nach An-
spruch 9,
wobei der RFID-Signalempfanger (46) innerhalb ei-
nes drahtlosen Handheld positioniert ist und einen
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Nutzer Uber einen Vorausfallzustand der Rund-
schlinge (10) durch ein- oder mehrfaches Aussen-
den eines hérbaren Alarms, Anzeigens einer War-
nung oder Erzeugens eines taktilen Alarms infor-
miert.

Rundschlingen-Vorausfallwarnsystem nach An-
spruch 9,

wobei die Rundschlinge (10) eine Zwei-Wege-Rund-
schlinge (10a) ist, die einen ersten Weg und einen
zweiten Weg einschliel3t, der lasttragende Kern (12)
einen ersten lasttragenden Kern (12) und einen
zweiten lasttragenden Kern (12a) aufweist, wobei
das spezielle Seil (24) ein erstes spezielles Seil
(24a), das proximal zum ersten Kern (12) positioniert
ist, und ein zweites spezielles Seil (24a) aufweist,
das proximal zum zweiten Kern (12a) positioniert ist,
wobei das erste und zweite spezielle Seil (24a),
(24b) Osen (27a), (29a), (27b), (29b) an ihren jewei-
ligen Enden aufweisen, wobei die Osen (27a), (29a)
des ersten speziellen Seils (24) Uber einen ersten
Ring (22a) verbunden sind und die Osen des zweiten
speziellen Seils (24b) Uber einen zweiten Ring (22b)
miteinander verbunden sind, wobei der erste und
zweite Ring (22a), (22b) bei einer Traglast versagen,
die geringer als eine maximale Traglast des ersten
lasttragenden Kerns (12) bzw. des zweiten lasttra-
genden Kerns (12a) ist, wobei das mindestens eine
RFID-Tag (42) ein am ersten speziellen Seil (24a)
befestigtes erstes RFID-Tag und ein am zweiten
speziellen Seil (24b) befestigtes zweites RFID-Tag
aufweist, der mindestens eine RFID-Sensor (44) ei-
nen ersten RFID-Sensor und einen zweiten RFID-
Sensor aufweist, der Sender (43) einen mitdem ers-
ten RFID-Sensor verknipften ersten Sender und ei-
nen mit dem zweiten RFID-Sensor verknlpften
zweiten Sender aufweist.
Rundschlingen-Vorausfallwarnsystem, welches
aufweist:

- eine Rundschlinge (10), die einen lasttragen-
den Kern (12) aufweist,

- eine Vorausfallwarnindikatorbaugruppe (10),
die ein spezielles Seil (24) einschlielt, das eine
Ose (27), (29) an jedem Ende hat, wobei die
Osen (27), (29) an jedem Ende des speziellen
Seils (24) Gber mindestens einen Ring (22) mit-
einander verbunden sind, der bei einer Traglast
versagt, die kleiner als eine maximale Traglast
des lasttragenden Kerns (12) ist,

dadurch gekennzeichnet, dass

der mindestens eine Ring (22) mindestens einen ak-
tiven Hochfrequenzidentifikations(RFID)-Tag (42)
aufweist, wobei das mindestens eine aktive RFID-
Tag (42) eine Abschirmung (43) einschliefft, die ein
Signal von dem mindestens einen RFID-Tag (42)



16.

17.

18.

19.

23 EP 3 030 511 B1 24

blockiert, bis die Abschirmung (43) beschadigt wird,

- einen mit dem speziellen Seil (24) verbunde-
nen Indikatorfaden (18) und
- einen RFID-Signalempfanger (46).

Rundschlingen-Vorausfallwarnsystem nach An-
spruch 15, wobei der mindestens eine Ring (22) eine
Mehrzahl von Ringen (22a), (22b), (22c) aufweist,
wobei jeder der Mehrzahl von Ringen (22a), (22b),
(22c) bei einer Traglast versagt, die kleiner als eine
maximale Traglast des lasttragenden Kerns (12) ist,
wobei jeder der Mehrzahl von Ringen (22a), (22b),
(22¢) mit einem des mindestens einen RFID-Tags
(42) verknupft ist.

Verfahren zum Nachweis eines Vorausfallzustan-
des in der Rundschlinge (10), aufweisend das Er-
fassen des drahtlosen Signals vom Rundschlingen-
vorausfallwarnsystem nach Anspruch 1 mit dem
RFID-Signalempfanger (46) und Ergreifen einer Ab-
hilfsmaBnahme, um den Ausfall der Rundschlinge
(10) zu vermeiden.

Verfahren zum Nachweis eines Vorausfallzustan-
des in der Rundschlinge (10), aufweisend das Er-
fassen des drahtlosen Signals vom Rundschlingen-
vorausfallwarnsystem nach Anspruch 9 mit dem
RFID-Signalempfanger (46) und Ergreifen einer Ab-
hilfsmaBnahme, um den Ausfall der Rundschlinge
(10) zu vermeiden.

Verfahren zum Nachweis eines Vorausfallzustan-
des in der Rundschlinge (10), aufweisend das Er-
fassen des drahtlosen Signals vom Rundschlingen-
vorausfallwarnsystem nach Anspruch 15 mit dem
RFID-Signalempfanger (46) und Ergreifen einer Ab-
hilfsmaBnahme, um den Ausfall der Rundschlinge
(10) zu vermeiden.

Revendications

1.

Systeme d’avertissement de pré-défaillance pour
élingue ronde, comprenant :

une élingue ronde (10) comprenant un coeur en-
caissant des charges (12), caractérisé par :

un fil indicateur (18) ayant au moins une éti-
quette (42) d’identification a radiofréquen-
ces (RFID) fixée sur le fil indicateur (18),
au moins un capteur RFID (44) incluant un
émetteur (43), et

un récepteur de signal RFID (46), I'émetteur
(43) étant destiné a envoyer un signal sans
fil au récepteur RFID (46), le systéme étant
configuré de telle fagon que le capteur RFID
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(44) émet un signal au récepteur de signal
RFID (46) quand I'étiquette RFID (42) pas-
se devant le capteur RFID (44).

2. Systeme d’avertissement de pré-défaillance pour

élingue ronde, selon larevendication 1, comprenant
en outre :

un ensemble indicateur de pré-défaillance (20)
comprenant un brin dédié (24) ayant un oeillet
(27), (29) sur chaque extrémité, réunis ensem-
ble via au moins une bague (22) quifait défaillan-
ce a une capacité de charge inférieure a la ca-
pacité de charge maximum du coeur encaissant
des charges (12), dans lequel le brin dédié (24)
est positionné a proximité du coeur (12), et dans
lequel le fil indicateur (18) est connecté au brin
dédié (24).

Systeme d’avertissement de pré-défaillance pour
élingue ronde, selon la revendication 1, dans lequel
le coeur (12) est logé a l'intérieur d’'une couverture
(14) ayant une ouverture a travers laquelle passe
une portion terminale du fil indicateur (18), en expo-
sant ainsi la portion terminale du fil indicateur (18) a
I'extérieur de la couverture (14).

Systeme d’avertissement de pré-défaillance pour
élingue ronde, selon la revendication 3, dans lequel
I'étiquette RFID (42) est fixée a la portion terminale
du fil indicateur (18) et le capteur RFID (44) est a
proximité de 'ouverture.

Systeme d’avertissement de pré-défaillance pour
élingue ronde selon la revendication 4, dans lequel
la couverture (14) comprend un label (16) attaché a
I'extérieur de la couverture (14), et le capteur RFID
(44) est positionné au-dessous du label (16).

Systeme d’avertissement de pré-défaillance pour
élingue ronde selon la revendication 1, dans lequel
le récepteur de signal RFID (46) est positionné a
I'intérieur d’'un dispositif sans fil tenu a la main, et
informe un utilisateur d’'une condition de pré-dé-
faillance avec I'élingue ronde (10) par une ou plu-
sieurs des actions consistant a émettre une alarme
auditive, a afficher un avertissement, ou a produire
une alarme tactile.

Systeme d’avertissement de pré-défaillance pour
élingue ronde selon la revendication 1, dans lequel
I'élingue ronde (10) est une élingue ronde (10a) a
deux tours, le coeur encaissant des charges (12)
comprenant un premier coeur encaissant des char-
ges (12) etun second coeur encaissant des charges
(12a), le fil indicateur (18) comprenant un premier fil
indicateur (18a) et un secondfilindicateur (18b), I'éti-
quette RFID (42) comprenant une premiere étiquette
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RFID et une seconde étiquette RFID, ledit au moins
un capteur RFID (44) comprenant un premier cap-
teur RFID et un second capteur RFID, et I'émetteur
comprend un premier émetteur et un second émet-
teur, I'élingue ronde a deux tours incluant un premier
tour associé au premier coeur encaissant des char-
ges (12) au premier fil indicateur (18a), a la premiére
étiquette RFID, au premier capteur RFID et au pre-
mier émetteur, et un second tour associé au second
corps encaissant des charges (12a), au second fil
indicateur (18b), a la seconde étiquette RFID, au se-
cond capteur RFID et au second émetteur.

Systeme d’avertissement de pré-défaillance pour
élingue ronde selon la revendication 7, dans lequel
le premier tour comprend en outre un premier en-
semble indicateur de pré-défaillance comprenant un
premier brin dédié (24a) ayant un premier oeillet
(27a), (29a) sur chaque extrémité, réunis ensemble
via une premiére bague (22a) qui fait défaillance a
une capacité de charge qui est inférieure a la capa-
cité de charge maximum du premier coeur encais-
sant des charges, dans lequel le premier brin dédié
(24a) est positionné a proximité du premier coeur
encaissant des charges, et dans lequel le premier fil
indicateur (18a) est connecté au premier brin dédié
(24a).

Systeme d’avertissement de pré-défaillance pour
élingue ronde, comprenant :

une élingue ronde (10) ayant un coeur encais-
sant des charges (12),

un ensemble indicateur de pré-défaillance (20)
incluantun brin dédié (24) positionné a proximité
du coeur (12) et ayant un oeillet (27), (29) sur
chaque extrémité, réunis ensemble via une ba-
gue (22) qui fait défaillance a une capacité de
charge qui est inférieure a la capacité de charge
maximum du coeur encaissant des charges
(12), caractérisé en ce que l'indicateur de pré-
défaillance comprend au moins une étiquette
(42) d’identification a radiofréquences (RFID)
fixée sur le brin dédié (24),

aumoins un capteur RFID (44) incluantun émet-
teur (43) pour émettre un signal sans fil, et

un récepteur de signal RFID (46) configuré pour
recevoir le signal sans fil depuis I'émetteur (43),
le systéme étant configuré de telle fagon que
quand I'élingue ronde (10) est surchargée, la
bague (22) devient détruite, permettant ainsi au
brin dédié (24) de se déplacer vers le haut et, si
le brin dédié (24) se déplace suffisamment loin,
I'étiquette RFID (42) passe devant le capteur
RFID (44) qui renvoie un signal d’avertissement
a un récepteur de signal RFID (46).

10. Systeme d’avertissement de pré-défaillance pour
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élingue ronde, selon la revendication 9, dans lequel
ladite au moins une étiquette RFID (42) comprend
une pluralité d’étiquettes RFID (42a), (42b), (42c),
(42d), la pluralité d’étiquettes RFID (42a), (42b),
(42c), (42d) étant fixées au brin dédié (24).

Systeme d’avertissement de pré-défaillance pour
élingue ronde selon la revendication 9, dans lequel
ledit au moins un capteur RFID (44) comprend au
moins deux capteurs RFID (44a), (44b).

Systeme d’avertissement de pré-défaillance pour
élingue ronde selon la revendication 9, comprenant
en outre :

un fil indicateur (18) attaché sur le brin dédié
(24), dans lequel le noyau (12) est logé dans un
couvercle (14) ayant une ouverture a travers la-
quelle passe une portion d’extrémité du fil indi-
cateur (18), en exposant ainsi la portion d’extreé-
mité du fil indicateur (18) vers I'extérieur de la
couverture (18).

Systeme d’avertissement de pré-défaillance pour
élingue ronde selon la revendication 9, dans lequel
le récepteur de signal RFID (46) est positionné a
I'intérieur d’'un dispositif sans fil tenu a la main, et
informe un utilisateur d’'une condition de pré-dé-
faillance avec I'élingue ronde (10) par une ou plu-
sieurs actions consistant a émettre une alarme audi-
tive, a afficher un avertissement, ou a produire une
alarme tactile.

Systeme d’avertissement de pré-défaillance pour
élingue ronde selon la revendication 9, dans lequel
I'élingue ronde (10) est une élingue ronde a deux
tours incluant un premier tour et un second tour, le
coeur encaissant des charges (12) incluant un pre-
mier coeur (12) et un second coeur (12a), le brin
dédié (24) incluant un premier brin dédié (24a) po-
sitionné a proximité du premier coeur (12) et un se-
cond brin dédié (24b) positionné a proximité du se-
cond coeur (12a), le premier et le second brin dédié
(24a), (24b) incluant des oeillets (27a), (29a), (27b),
(29b) sur leurs extrémités, respectivement, les
oeillets (27a), (29a) du premier brin dédié (24a) étant
réunis ensemble avec une premiére bague (22a), et
les oeillets du second brin dédié (24b) étant réunis
ensemble via une seconde bague (22b), la premiére
et la seconde bague (22a, 22b) faisant défaillance a
une capacité de charge qui est inférieure a une ca-
pacité de charge maximum du premier coeur encais-
sant des charges (12), et du second coeur encais-
sant des charges (12a), respectivement, ladite au
moins une étiquette RFID (42) incluant une premiére
étiquette RFID fixée sur le premier brin dédié (24a)
et une seconde étiquette RFID fixée sur le second
brin dédié (24b), ledit au moins un capteur RFID (44)
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incluant un premier capteur RFID et un second cap-
teur RFID, 'émetteur (43) incluant un premier émet-
teur associé au premier capteur RFID et un second
émetteur associé au second capteur RFID.

Systeme d’avertissement de pré-défaillance pour
élingue ronde, comprenant :

une élingue ronde (10) ayant un coeur pour en-
caisser des charges (12),

un ensemble indicateur de pré-défaillance (10)
incluant un brin dédié (24) ayant un oeillet (27),
(29) sur chaque extrémité, les oeillets (27), (29)
sur chaque extrémité du bras dédié (24) étant
joints ensemble via au moins une bague (22)
qui fait défaillance a une capacité de charge qui
estinférieure a la capacité de charge maximum
du coeur encaissant des charges (12), carac-
térisé en ce que ladite au moins une bague (22)
comprend au moins une étiquette (42) d’identi-
fication active a radiofréquences, ladite au
moins une étiquette active RFID (42) incluant
un écran (43) qui bloque un signal provenant de
ladite au moins une étiquette RFID (42) jusqu’a
ce que le blindage (43) soit compromis,
unfilindicateur (18) connecté au brin dedié (34),
et

un récepteur de signal RFID (46).

Systeme d’avertissement de pré-défaillance pour
élingue ronde, selon larevendication 15, dans lequel
ladite au moins une bague (22) comprend une plu-
ralit¢ de bagues (22a, (22b), (22c), chacune de la
pluralité de bagues (22a) (22b), (22c) fait défaillance
a une capacité de charge qui est inférieure a la ca-
pacité de charge maximum du coeur encaissant des
charges (12), chacune de la pluralité de bagues
(22a), (22b), (22c) étant associée avec une étiquette
parmi lesdites au moins une étiquette RFID active
(42).

Procédé pour détecter une condition de pré-dé-
faillance dans une élingue ronde (10), comprenant
les étapes consistant a détecter le signal sans fil de-
puis le systeme d’avertissement de pré-défaillance
pour élingue ronde selon la revendication 1 avec le
récepteur de signal RFID (46), et a prendre une ac-
tion de redressement pour éviter une défaillance de
I'élingue ronde (10).

Procédé pour détecter une condition de pré-dé-
faillance dans une élingue ronde (10), comprenant
les étapes consistant a détecter le signal sans fil pro-
venant du systéme d’avertissement de pré-défaillan-
ce pour élingue ronde selon la revendication 9 avec
le récepteur de signal RFID (46), et a prendre une
action de redressement pour éviter une défaillance
de I'élingue ronde (10).
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19. Procédé pour détecter une condition de pré-dé-

faillance dans une élingue ronde (10), comprenant
les étapes consistant a détecter le signal sans fil de-
puis le systéeme d’avertissement de pré-défaillance
pour élingue ronde selon la revendication 15 avec
le récepteur de signal RFID (46), et a prendre une
action de redressement pour éviter une défaillance
de I’élingue ronde.
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