1 WIRE ROPE SLING AND METHOD OF MANUFACTURING THE SAME
BACKGROUND OF THE INVENTION 1. Field of the Invention The
present invention relates to a wire rope sling, and more particularly, to a wire
rope sling which allows a reinforcing member to be molded at a work site
without any carrying work for lifting up and down a wire rope one by one]\a/vith
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departing or separating from a fastener when the reinforcing member is
molded on the metallic fastener, and a method of manufacturing the same. 2.
Description of the Related Art As well known in the art, a wire rope sling
is used in the loadin@AGKGReIND GBrRH®Y INVENII@Nd down a heavy
article such as freight with a crane. Fig. 12 is a perspective view showing an
nventional wire rope sling, and Fig. 13 is a sectional view
sholiidddnbereyeadample of a conventional wire rope sling. The
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of a wire rope such that the eyes may be caught to a hook, which is dis¢losed
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rope 100is térmed with a ri g 100c &n equipped with a metallic fastener

1 fgteadixibentibpseaitheingirecrairs Bonolded ardhsvapiaPisddsiohtie fodrmimgthied
ripgnldReAurpintarcingemember 120 is installed to at least one of both sides
of the fastener 110 of the wire rope 100, wherein the reinforcing member 120
is installed by insert injection molding in order to be compressed and fixed on
the dserimpe bOhaRdiitas Artapered structure to overcome a step between
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the faSteIAesr v%%ﬁ) %ngtﬁ‘elﬁ"’ ﬁ)% ra a Wwiré rop is usedoglethe loading and

unloading work for lifting up and down a heavy article such as freight with a crane.
Fig. 12 is a perspective view showing an example of a conventional wire rope sling,
and Fig. 13 is a sectional view showing another example of a conventional wire rope
sling.

The conventional wire rope sling shown in Fig. 12 has eyes, or rings, at both
ends of a wire rope such that the eyes may be caught to a hook, which is disclosed in
Korean Patent Registration No. 0854654 (published on August 27, 2008), entitled
“Wire rope sling, and device and method for manufacturing the same.” In the
configuration of the wire rope sling, at least one end of a wire rope 100 is formed with
a ring 100c and equipped with a metallic fastener 110 to fix portions of the wire rope
100 that are overlapped while forming the ring 100c. A reinforcing member 120 is
installed to at least one of both sides of the fastener 110 of the wire rope 100, wherein
the reinforcing member 120 is installed by insert injection molding in order to be
compressed and fixed on the wire rope 100 and has a tapered structure to overcome a
step between the fastener 110 and the wire rope 100 through a gentle slope.

Also, the wire rope sling is manufactured through a first step of preparing a

wire rope 100 with a predetermined length; a second step of bending both ends of the



Also, the wire rope sling is manufactured through a first step of preparing a
wire rope 100 with a predetermined length; a second step of bending both
ends of the 2 wire rope 100 into a ring shape and then fixing overlapped
portions with fasteners 110 to form rings 100c; a third step of fixing the wire
rope 100 so that a portion of the wire rope 100 where a reinforcing member
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permeate between the wire rope and a rope and then cooling the molding
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However, the rope cannot ensure a firm and stable rope connection since
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fasteners 110 and 111 compressed and fixed on the overlapped portion of
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111 and second members 113b having a tapered structure and located to
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arranging the wire rope 100 in ag&g structure such that both ends of the wire
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fasteners 110 and 111 not between the fasteners 110 and 111, each of the fasteners 110

and 111 further includes an uneven portion 112, and the first member 113a is made of a
hard synthetic resin while the second member 113b is made of a soft synthetic resin.

Also, a method of manufacturing such a conventional wire rope sling includes

steps of arranging the wire rope 100 in a ring structure such that both ends of the wire

rope 100 are overlapped; compressing a plurality of fasteners 110 and 111 on the

overlapped portion of the wire rope 100 to fix them; placing in an injection mold the



connected portion of the wire rope 100 having the plurality of fasteners 110
and 111 compressed thereon; compression-molding the reinforcing member
113 at the overlapped portion of the wire rope 100 between the plurality of
fasteners 110 and 111 and outside of the fasteners 110 and 111; and cooling
the reinforcing member 113. Meanwhile, the reinforcing member 120 and
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SUMMARY OF THE INVENTION

The present invention is conceived to solve the aforementioned problems in
the prior art. An object of the present invention is to provide a wire rope sling which
allows a reinforcing member to be molded at a work site without any carrying work for
lifting up and down a wire rope one by one with a crane and also the reinforcing
member to keep its fixing state without departing or separating from a fastener when
the reinforcing member is molded on the metallic fastener, and a method of
manufacturing the same.

According to an aspect of the present invention for achieving the objects, there



According to another aspect of the present invention, there is also provided a
wire rope sling, wherein a wire rope is formed in a ring shape so that a first
rope end and a second rope end of the wire rope overlapped with each other
are compressed and fixed on each othér by a first metallic fastener and a
second metallic fastener, each exposed portion of the first rope end and the
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the present invention, there is also provided a method of manufacturing a.
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visual aspects and does not make an empty space, at which a surrounding
object has been caught in the conventional art, so that the present invention
ensures reliability of products.



BRIEF DESCRIPTION OF THE DRAWINGS Figs. la and 2b show a wire
rope sling according to a first embodiment of the present invention, wherein
Fig. la is a sectional view of the entire wire rope sling and Fig. |b is an
enlarged view of a major portion of thedwire rope sling; Fig. 2 is an
exploded perspective view showing a jig used for manufacturing the wire
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view showing a state where a raw 6 material is injected into the jig;
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presebiérinuantion;jigs and for forming an intermediate reinforcing member into the
intermediate jig and then separating and dismantling the jigs and the intermediate jig
after the raw material is hardened.

As described above, in the present invention, when a reinforcing member is
molded on a metallic fastener, the reinforcing member may be integrally molded on the
metallic fastener directly at a work site without any carrying work for lifting up and
down a wire rope one by one with a crane, so that it is possible to ensure rapid and
convenient work and improve productivity due to the improved workability. In
addition, since a manufacturing cost is low, economic feasibility is ensured due to the
reduction of manufacturing cost, which provides advantageous effects in cost
competitiveness.

Also, since the reinforcing member is integrally formed around the outer
periphery of the fastener, the reinforcing member may keep its coupled or fixed state
continuous without crack or separation of the reinforcing member due to a difference in
material although the reinforcing member is made of a synthetic resin. Accordingly,
there is an advantage in that the present invention ensures safety of loading and
unloading works in visual aspects and does not make an empty space, at which a
surrounding object has been caught in the conventional art, so that the present invention

ensures reliability of products.
BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1a and 2b show a wire rope sling according to a first embodiment of the
present invention, wherein Fig. 1a is a sectional view of the entire wire rope sling and
Fig. 1b is an enlarged view of a major portion of the wire rope sling;

Fig. 2 is an exploded perspective view showing a jig used for manufacturing
the wire rope sling according to the present invention;

Fig. 3 is a sectional view showing an installation state of the jig;

Fig. 4 is a partially enlarged sectional view showing a state where a raw



Fig. 6 is a partially enlarged sectional view showing a third embodiment of the
present invention; Fig. 7 is a partially enlarged sectional view showing a
fourth embodiment of the present invention; Fig. 8 is a partially enlarged
sectional view showing a fifth embodinfent of the present invention; Fig.
9 is a partially enlarged sectional view showing a sixth embodiment according
tanerplasEnedidentiohe jig: Fig. 10 is a sectional view showing an
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perspective view. showing an intermediate jig used for manufacturing the wire
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s%getisgnt |r1\\//Ie%W %howmg another example of a conventional wire rope sling.
Fig. 7 is a partially enlarged sectional view showing a fourth embodiment of
the present invention;
Fig. 8 is a partially enlarged sectional view showing a fifth embodiment of the
present invention;
Fig. 9 is a partially enlarged sectional view showing a sixth embodiment
according to the present invention;
Fig. 10 is a sectional view showing an installation state of a jig and an
intermediate jig;
Fig. 11 is an exploded perspective view showing an intermediate jig used for
manufacturing the wire rope sling according to the present invention;
Fig. 12 is a sectional view showing an example of a conventional wire rope
sling; and
Fig. 13 is a sectional view showing another example of a conventional wire

rope sling.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Hereinafter, preferred embodiments of a wire rope sling and method of
manufacturing the same according to the present invention will be described in detail
with reference to the accompanying drawings.

Figs. 1a and 1b show a first embodiment of the present invention, wherein Fig.
la is a sectional view of the entire wire rope sling according to the present invention
and Fig. 1b is an enlarged sectional view of a major portion thereof.

As shown in the figures, a wire rope sling of the present invention has rings
100c respectively formed using both rope ends 102 of a wire rope 100, and the rope end

102 overlapped with a rope body 101 is compressed and fixed on the rope body 101 by



DESCRIPTION OF THE PREFERRED EMBODIMENT Hereinafter,
preferred embodiments of a wire rope sling and method of manufacturing the
same according to the present invention will be described in detail with
reference to the accompanying drawings. Figs. la and Ib show a first
embodiment of the present invention, wherein Fig. la is a sectional view of
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figures, a wire rope sling of the present invention has rlngts 100c respectively
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2a at its front side and a sI%Pe end 2b at its rear end so as to avoid
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usingla jig dSishavenain dnigul2: rod shape as a whole when being coupled, and a
conically tapered molding portion 36 having a rope hole 30 is formed at one end of the
upper and lower molds. Also, a fastener hole 30a is formed at the other end thereof
opposite to the tapered molding portion 36, and an inclined end molding step 37 is
formed inside of the fastener hole 30a. Also, an injection space 35 formed in the
upper and lower molds.

In addition, in order to couple or separate the upper and lower molds 3a and 3b
to or from each other, a plurality of upper and lower fixing portions 31 and 32 having
coupling holes 33 are integrally formed at front and rear sides of the outer surfaces of
the upper and lower molds 3a and 3b, respectively, and bolts 38 and nuts 39 are
tightened through the coupling holes 33 of the upper and lower fixing portions 31 and
32 such that the upper and lower molds 3a and 3b can be coupled to each other or
separated from each other. At this time, when being coupled, the upper and lower
molds 3a and 3b are closely fixed to the fastener 1 inserted into the fastener hole 30a
and the wire rope 100 passing through the rope hole 30, thereby preventing a liquid
mixed raw material from leaking out of the upper and lower molds 3a and 3b when the
molten raw material is injected through an injection port 34 of the upper mold 3a. In
addition, the upper mold 3a is formed with an injection port 34 so that a molten raw
material may be injected into the injection space 35 in the jig, and a band heater 50 may
be further mounted to an outer side of the upper and lower molds 3a and 3b. The band
heater 50 may be used or not depending on the raw material used.

The band heater 50 commonly includes a heating wire insulated by mica and
an outer portion made of heat-resisting metal such as a galvanized steel sheet or

stainless steel sheet. The band heater is very sensitive to temperature control due to a



The jig 3 is composed of an upper mold 3a and a lower mold 3b, which are
symmetric to be vertically detachably coupled to each other. The upper and
lower molds 3a and 3b have an annular rod shape as a whole when being
coupled, and a conically tapered moldihg portion 36 having a rope hole 30 is
formed at one end of the upper and lower molds. Also, a fastener hole 30a is
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temperature controller 51 ich displays temperature as shown in Fig. 4, via
pbor Kbledem diarine tefpsrititre CBMPBIRFS AR thelnpesad 102 is

RISV 8B MIEOF0P3 body 1DE wire rope sling of the present invention so
configur manuf ctured by a rst of for arin 100c usi

rope enocl(_jnLdsE o?et%oé] ieProps holl? con r%?é%teg?ﬁpré?%rﬁgg gﬂ?rxrﬁ 5
theatopd end 402luwinohis owarkapqdedwmltslderorbehbmobe libﬂ}rri@ﬂenﬁnlsrhst@pp
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assembling a jig 3, to which the band heater 50 is mounted, to an end of the
fargf‘émePflaa&aﬁﬁnémeﬁgrrrésaraﬁévr%élehﬁlqw é&ﬁ@%ﬂefﬁo?ﬂdtﬁ‘é thetemecnd
amdza,ﬁquétkbp.gqp,@ Igecting a molten raw material for forming a rernforcrng

member [ntg th 3 and then se aratrn |sma the jig 3 afte
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degerberRal oM In deiall Wil s&ferSPGR 12:tRE AFCOMPRMMNEAANIRYS 3, the



In the first step, the rope end 102 of the wire rope 100 is bent toward the rope
body 101 to form the ring 100c as in a common case, whereby the rope end
102 is overlapped with the rope body 101. In the second step, the hollow
sleeve-shaped fastener 1 made of a mtallic material such as aluminum is fit
around the outside of the rope body 101 and the rope end 102 that are
ovériappdtalied énen erHer! disdithencthb festetie?nt iyheimhesersdany Makis
Oéﬂnfﬁé&‘?n%%f@ RHaSSiog iHavifa (Rl FROWRIHR-GeAMRreRS ANH @nrfa%ﬁer
end 102 on the rope_body 101. In the third step, the reinforcing member
2RETHOSIGBEEH Qri'Blngidle SrirnenpeeybotiBhILt this fEFE°8R 1 02N hRders
ceitpoé sise thaadfixegshdnthe ape body th Toby toeyfdstienetht aird expddeds
out of the fastener 1, First, as.shown in Fig. 3, the 9 jig 3 is installed to an
o IR e B BBl R e
tinRenedrigdglningakerjidole Senevieited rapgrtio vethalasignanhapspiiaportion
opened t@r@%mﬁhﬁm?ﬁ% hRlacia afdhesig 3 edil-aund IRWeh Giten

side of the fastener 1, and at the same time, the rope.body 101 of the wire
rop&S BE MRS TP HRY BaiEETres ‘b"&%@% f&f&é)ﬁ%gs%m A gt BoReT
hawviagsale upperfaasien opedead te defineiihne tiapspoled0 lotatediophesiipe
19, 3e,a3tenel NRLe R0 Ruea THRICAHEL AIMIAINIR MG IMSL MO e
semicircular groove having a lower portion opened to define the astener hole

3oerafigieed 18 flere el wacubple rrfuaatsid @rifanie fasteh&stenanbods i,

sAnedhP thelbsple R ROAY L1 OO R Wite Q@8 vl O0ri N R Y9 Aadhe nuts
caused to pass through a semicircular g%roove having a lower portion opened

to ABFE YR Reld s rsRLRs8l5p St toethrPes SN RbIE Bg LR sty
thadippef irolgRa isdibiocthedowas molsh3beiTherhthedoited8yandthefiits

39 are fastened throu ec ing holes 33 of the upper and lower fixi
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other, thdrethy usbistdixindanie pparsmallavépimle sheacararsh gangiabent

ofthefastenalel@noitbalapeRodkABikd at thinethedourr.sigR: @ Hayidd Vpe

material for forming the reinforcing member is injected into the jig 3 installed
ahody dIdARTERF SRS LTS B e ARSI 21y Hieedro gt HHEYA B dRgerial 5
beeanies! anreinickeirily inenjdoerdZnrvtihe jig 3.threulituiduiaas hatesdakd into the
contajned in a jasket 5b is inje into the jig 3 through.a funnel inserted
e o S TS PSS e e 1 e R e AR
ligisigralysrhidedrialths filisatipntbiensajdT o Spaes B hid tretiehiteldhghieortion

taperRdame ingepRLtiaR 36 mﬁd@@q&%}a@%o? it HNeripRidgiaioNeriaPSire
body 101 and rope end 102 of the wire rope 100, which are qverlapped with

5% JflrvBIGRAET ArRINRRAC Path FsReriarts fTRHneT -t iHuA dpymateral is
between theijige3 @acktberfastemerjik, svhidhniis fasmed bywhrlinglioadedns the

rlnlﬁc'; N0 I8P Bh1die SUHIYNd2 20, QUISLPSIPRGYY QLIRSS Iasieng!
.fastener 1.

In the present invention, the liquid raw material can be a molten metal or a
mixed raw material for urethane rubber. At this time, in a case where the raw material
injected into the jig 3 is the molten metal, the raw material is obtained by putting zinc
or aluminum lumps into a container and then heating and melting the lumps by a gas
burner. The raw material is hardened after about 5 minute air-cooling.

However, in a case where the raw material is the mixed raw material for



In the present invention, the liquid raw material can be a molten metal or a
mixed raw material for urethane rubber. At this time, in a case where the raw
material injected into the jig 3 is the molten metal, the raw material is
obtained by putting zinc or aluminum Ips into a container and then heating
and melting the lumps by a gas burner. The raw material is hardened after
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heating. Thus, the jig gIS preheated up to 100 C to 110C b)(l the band heater
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to 80C to 100C for about 15 minutes after injection, and then the raw material
iffttaalifisaise jryadediamsie i ah i Ysiar H8eEis cdoc Uh #n
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temperature conatrgﬂer 1PV|a(me powelr%ab es éicﬂlle %empera ure nsor
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In.g&Rerals ihe Miehang mbbariSiakss triersed to as a urethane elastomer.

The urethane rubber has several thousang molecular weight, and polyether

or polyester2Raiitg HydHsIAGSUNS athdh? EHEETE (3éd A Ebatiststomer.
medeigdhhheforaciinay hel dnainadficsaginyena oxide g arepylendyester

oxide, and. the |atter may be obtained hy reaction between dibasic acid such
L R ot BT e B Bl ek e
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the prepolymer is put into the jig 3, glycol or diamine is added as a
cEOELInkinghatserEsf idodRinethegrou g LiFs e dEadi eV Hhd iRRGEY Snatsh as
oxide dsiyaisRdpefomR Crashinking agentibipidso xyigrouRsais at both
excessive, thereby forming a network structure and thus making a synthetic
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andibéated statginikive syguthetiosedybertprgdups igavesatitervee sisladi@nghnate,

aglidaegisianifue fadhe AbsenceRidHRIR RO MY 5 EXBEPE e xcessive,

mechanical strength, abrasion resistance and impact résistance due to the
preshvdognine e Bk alveiureand fieeidrkithiatetBrforPhbraiprgdict.  The
reiidfareingrnember ainringthrreHihbendes. aapriddand pREINeHhO! The

pol gjstter, d'igocgar&at(ta,.a Cros slinkin agen an?_catatlé}/sftais ref%reqjto as
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indoutle Jign8 and therchidgulemedabaesdrivedzgdboleadioe jiepBlimsepatataphct
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mixed raw material.

In addition, if the liquid raw material is injected into the jig 3 and then
hardened as described above, the jig 3 is separated and dismantled. First, the bolts 38
and nuts 39 fastened to the upper and lower fixing portions 31 and 32 of the upper and
lower molds 3a and 3b are released to release the coupling between the upper mold 3a

and the lower mold 3b, and then the upper mold 3a is separated from the lower mold 3b.



11 Thereafter, the lower mold 3b is separated from the reinforcing member 2
which is formed by hardening the injected raw material, thereby completely
making the wire rope sling according to the first embodiment of the present
invention. Figs. 5 to 8 show other embddiments of the present invention.

Fig. 5 is a partially enlarged sectional view showing a wire rope sling

adbereiifigridha detenaemhbbdimepiretthEpredentin{rspiignmeaber; thighich is
erhpcingniiichasaseizeddn Hhat ARdnIRCHRR870D Rpitls famed #loRdre

an outer periphery of an end of the fastener 1 where the reinforcing member
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foiimeddn RCtEERIOMalgagi the-RIe! PEIPReR:QTIBRSasteNer deriplfery of an
preferred that the depth of the injection grooves 12 is not too great in
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raw_material i?(lqgiéegsitre];l%rthg jighg, is.filked in the inj ctioq)qugove 12 and then

erpendicu ection groove 17 tha rmed I an annytar
hgr ene&. |1;IUS, when an externall rce |sgapplle to the reinforcing memlf)er

2hpndrelprial elirdetioarofriesifigdie ndvrilith @ divferiein granmbeeceds apatighiend
thednisglienOroeNs idaangsthus resists wherextgeadlfarcRvee thasthe annular

reinforcing member 2 can be fixed to the fastener 1 more firmly. FI?. 6is
aPBaftishiPe ﬁf&r@é’&i‘%&i&%&ﬁﬁ@ﬂ/ %‘ﬂB%fo& %“WrBeFBﬁ&%liﬁfgt%%&%‘?ﬁb o'h!s
thireferbadimentigitthe piie st ioventioves TRis emthodipaent iscohstaetasiz e
in,that an injection groove 13 is.formed along an outer periphery of an end of
tﬁgefg%% tegrjo?ctéfqv?wg%%ﬁg ?gﬁ?ﬁglen%grﬁ%%_ er 2 is integrally formed, similarly

to the sedbi¢ EnsbbelngersyHRNeverngs drethbEdipment diffdescribed aheve, the

sggeRd.ampadime it idhatibennigction §ieeve k3 hasaodsdall BhaReten

cross-section that is open in a direction perpendicular to the axial direction of
tHEEE0her PR OGR WKL (RIS FopRries pdbegainforcing member didh an
gmavelit&imfoomed fashave B deveidibshapedntbes3-seciigmas desdiibetbn

ahOYS. IS i fRe 100 may ave {c?%é?t%”&l%tiﬂ)]‘é‘ ‘é?ﬂP&%{nd"eCH%Qr 2 can be
P rpendlcu ar to the ?astener as well as an axial direction %ft?ﬁe astener 1,
i.&ixegl to the fastener 1 more firmly.

Fig. 6 is a partially enlarged sectional view showing a wire rope sling
according to a third embodiment of the present invention. This embodiment is
characterized in that an injection groove 13 is formed along an outer periphery of an
end of the fastener 1 where the reinforcing member 2 is integrally formed, similarly to
the second embodiment. However, this embodiment differs from the second
embodiment in that the injection groove 13 has a dove tail-shaped cross-section that is
open in a direction perpendicular to the axial direction of the fastener 1 through which
the wire rope 100 passes.

If the injection groove 13 is formed to have a dove tail-shaped cross-section as

described above, the wire rope 100 may have resistance in a vertical direction

perpendicular to the fastener 1 as well as an axial direction of the fastener 1, i.e., a



12 horizontal direction in which the wire rope 100 passes. Thus, there is an
advantage in that the reinforcing member 2 may be more firmly fixed to the
fastener 1 as compared with the injection groove 13 having a rectangular
cross-section. Fig. 7 is a partially Ehlarged sectional view showing a wire
rope sling according to a fourth embodiment of the present invention, and
Fhyrigastal geatny Bnvdrigh dhsedio rrilevIEW pasesving BuwvireFo ffeaslpdgjantage in
ageRrdingtaadifth sonediment of m&@fﬁﬁﬁﬁtﬂﬂé@mi% hieRortN@S @ ompared
embodiments are characterized in that mrectlon holes 14 are formed in the
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rope end 102 in the fastener 1 through the injection hole 14. Thus, the
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traenhodﬁnmntaltarpis\zerﬂoaghiessﬁﬁ@efmrcesrﬁeczﬁfehﬁgnt(peﬂfpemﬁmﬂmdtamﬂsthﬂdl
bo mep&slé so th tth % pd 102 can be fixed to the rope body 101

rec € 1vE ste CI'S
more ?y and rr?ore securely. Fig. 9 is a partially enlarged sectional

view shoWrrhg susisahnebalss ditep feisesst dagther thétlpresanedive atisre Hig ofl @
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jI 11 is an exploded perspective view showing an intermediate jig
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SENEIMVEntion has a “R%éﬁ‘ﬁ?ergs 300906 Ot%pee”éjé Qo Wit B o
rope 100 are élappe with each other. I ot er wor , as shown in 5

atfiesthapersnd Aty aterh seesing réweeenepqeﬁwev@rlabpé@m eaéhthlrd
othes AR GRNRsessedaRPdixes @n eacboined RY MRedpS KR RBI ALAr$trmly
metalllc fastener la and second metallic fastener Ib. Also, the outside of the
SRt H2a and the second rope end 102b exposed from the first
fastener Ramn the secony fes]rzegat Ikedﬁquﬂt@dﬁedshywntgoﬁngﬂmembﬁrﬂim&ng

memb 1S % Lr ing the y% s3] In th .mann rae the frrlslt embodrmenl ef
aCCoOr O, resen V, Il 1011 IS a Sectipnal. view Snowing _an 1ins atuon
the pres nt |nve tion, and an |nte iate rein orcrng member® IS mo

betigeeh 2hieg #8d an intermediate jig, and Fig. 11 is an exploded perspective View
showing an intermediate jig used for manufacturing the wire rope sling according to the
present invention.

The wire rope sling according to the sixth embodiment according to the
present invention has a ring shape as a whole, and both ends of the wire rope 100 are
overlapped with each other. In other words, as shown in Fig. 9, a first rope end 102a
and a second rope end 102b overlapped with each other are compressed and fixed on
each other by means of a pair of first metallic fastener 1a and second metallic fastener
1b. Also, the outside of the first rope end 102a and the second rope end 102b exposed
from the first fastener la and the second fastener 1b is protected by molding the
reinforcing members 2 using the jigs 3 in the same manner as the first embodiment of

the present invention, and an intermediate reinforcing member 6 is molded between the



first fastener la and the second fastener Ib by means of an intermediate jig 4
separately fabricated. The intermediate reinforcing member 6 has slope ends
6a at both ends thereof In the present invention, the intermediate jig 4 is
composed of an upper mold 4a and a 18wer mold 4b, which are symmetric to
be separated from or coupled to each other in a vertical direction as shown in
Flgsafpstrprs Lippied thiotecarddpdionss Ibemavie Araaisapadialy had sgparately
anpansed sharaesRWORWeReNgteHBIgHs anpdasienss holssiOrmate
formed at both sides of the upper mold 4a and the lower mold 4b. In addition,
alPined end molding steps 46 are formed within the fastener hole 40, and
an injectibntsp acsehd s elafine thinithamppae nok idaamnsbthé d6wenppetdndbl

I ition. in ord e or separate the upper mold 4a and wer
e S o R B e ey
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and bolts 48 and nuts 49 are tightened through the coupling holes 43 of the
uppEPEnePIBwE HRiHgPEAOR™ T S P U SR TR the FBP PRI R AR 3P
tHe ladieiomald iddioad hel coclpled de@ath athteraesephiatdd frormeatbie 40,
other, At this time, when bej oupled, the upper mal and the lgwer
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1.0, so that addidien rawdsateriefupla onotmatthe sppje el throughtlmlower

injeation REst 4dafihe Hﬂ@@ra'ﬁfalqlﬂ?oift&? aatblsvierpravepothsdiquid fau,
material from leaking out of the upper mold 4a and the lower mold 4b. In
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ang the band ter 50 as described.abgye be further mounted to an
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manifactepary adirstSieprl formingsthmwiksdRBEIHR BotipYShRPE BHCh dAt
the first rope end 102a and the second rope end 102b of the wire rope 100
ard BV BRI AR AT AT SSEhAY B3 GiEspresEih Bdhndrtcte
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rope end 102b exposed from the first fastener la and the second fastener Ib

aHHCH ST HSHTRRESitY Attt R HePrasiarrnahitdrerdsdahgye may
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neeniitacedringanwhe s g dshrfy heteordingrionadhsixtiieanitsodimar skilppsuch

dﬁﬁ@rﬂ?@@i@?%ﬁéi@ﬂefﬁﬂa"\gﬂa rt%f;%_@&ﬁl% t&ﬁ@%ﬁ?@@ﬁ?ﬁé‘ﬁﬁi@ Qvﬂ@i’&ﬁw%o are
In the first step, both ends of the wire rope 100, i.e., the first rope end 102a
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step, on each other by means of the first fastener 1a and the second fastener 1b made of
metallic material; a third step of installing and assembling the jigs 3 on outer sides of

the ends of the first fastener 1a and the second fastener 1b around the first rope end



In the second step, the first rope end 102a and the second rope end 102b
overlapped with each other are compressed and fixed on each other by
means of a pair of first fastener la and second fastener Ib, and the first
fastener la and the second fastener Ibl4re spaced apart from each other and
compress and fix the first rope end 102a and the second rope end 102.

InN@Re ehitdhstagsomeriips k)b spetisk omstdl s blasiaer ditneddhe sespide
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the second rope end 102b are exposed, and the intermedjate jig 4 is installed
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Meanwhile, in the wire rope sling according to the sixth embodiment of the
present invention and its manufacturing method, injection holes 14 may be
formed along an outer periphery of an end of the first fastener la or the
second fastener Ib to which the reinfording members 2 and the intermediate
reinforcing member 6 are integrally molded, or an injection groove 12 having
afpstergidlar cross-section or an injection groove 13 having a dove

tail-shapeg! grossasection, may e fawmeetherainidikaed Snbensesead tenfifie
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improved workability. Also, since a manufacturing cost is low, economic
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intermediate jig 4 preheated up to 100°C to 110°C by the band heater 50 is heated to 80
to 100°C for about 15 minutes after the raw material is injected, whereby the injected
raw material reacts by heat and is hardened. For the enhancement of hardness, the
raw material injected into the jig is left alone for 4 hours at 80 to 100°C and then
completely hardened. If the raw material is injected into the jigs 3 and the
intermediate jig 4 and then hardened, the jigs 3 and the intermediate jig 4 are
dismantled and dissembled as in the first embodiment of the present invention and then
separated from the first fastener la and the second fastener 1b, thereby completely
molding the reinforcing members and the intermediate reinforcing member.
Meanwhile, in the wire rope sling according to the sixth embodiment of the
present invention and its manufacturing method, injection holes 14 may be formed
along an outer periphery of an end of the first fastener la or the second fastener 1b to
which the reinforcing members 2 and the intermediate reinforcing member 6 are
integrally molded, or an injection groove 12 having a rectangular cross-section or an

injection groove 13 having a dove tail-shaped cross-section may be formed therein, like



WHAT IS CLAIMED IS: 1. A wire rope sling, wherein rings (100c) are
respectively formed using both rope ends (102) of a wire rope (100), the rope
end (102) overlapped to a rope body (101) is compressed and fixed on the
rope body (101) by a fastener (1) made of metallic material, and an exposed
portion of the rope end (102) exposed from the fastener (1) is protected by a
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ofdhg {aatener-thlauhriethorginforcing member (2) is made by a jig (3). 2.
The wire rope slingi as claimed in claim 1, wherein the reinforcing member (2)
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front and rear sides thereof, respectively. 4. The wire rope sling as claimed
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tail-shaped cross-section, where the rectangular cross-sectional injection
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fastener (1) further includes a plurality of vertical injection holes (14) formed
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and the scope of the present invention is not limited thereto but is defined by the
appended claims. It will be apparent that those skilled in the art can make various
modifications and changes thereto based on the descriptions of the present invention.
It will be apparent that such modifications and changes do not depart from the scope of

protection of the present invention.



6. A wire rope sling, wherein a wire rope (100) is formed in a ring shape so
that a first rope end (102a) and a second rope end (102b) of the wire rope
(100) overlapped with each other are compressed and fixed on each other by
a first fastener (la) and a second fastehér (Ib) made of metallic material, each
exposed portion of the first rope end (102a) and the second rope end (102b)
eXWHAIS A hMMER IS stener (la) and the second fastener (Ib) is protected
by a reinforcing member (2) integrally formed around an outer periphery of
each end of the first fastener (Ia) and the second fastener (Ib), where the
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is formed by hardening a molten metal injected into the intermediate jig (4)
and has slope ends (6a) at both ends thereof. 8. The wire rope sling as
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and has slope ends (6a) at both ends thereof 9. The wire rope sling as
claimed in claim 6, wherein the first fastener (la) and the second fastener (Ib)
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rectangular cross-sectional iniection groove (12) and the dove tail-shaped
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10. The wire rope sling as claimed in claim 9, wherein the first fastener (la)
and the second fastener (Ib) further include a plurality of vertical injection
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groove (13) having a dove tail-shaped cross-section, where the rectangular cross-

sectional injection groove (12) and the dove tail-shaped cross-sectional injection

groove (13) are formed along an outer periphery of an end of the fastener (1)

respectively.

5. The wire rope sling as claimed in claim 4, wherein the fastener (1) further
includes a plurality of vertical injection holes (14) formed along an outer periphery of
an end of the rectangular cross-sectional injection groove (12) and an outer periphery of

an end of the dove tail-shaped cross-sectional injection groove (13).



11. A method of manufacturing a wire rope sling, comprising: a first step of
forming a ring (100c) using each rope end (102) of a wire rope (100); a
second step of compressing and fixing the rope end (102) on the rope body
(101) by a fastener (1) made of metalli® material, the rope end (102) being
overlapped with a rope body (101) in the first step; a third step of
irstalling Antigssempingg whigeeBp toiemrert(HGhes fasneddn eyieg grpsute that
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band heater (50).. _ .. . .
where the reinforfcing member (2) is made by a jig(3), and a region between the first

fastener (la) and the second fastener (1b) is protected by an intermediate reinforcing
member (6) integrally formed around outer peripheries of ends of the first fastener (1a)
and the second fastener (1b), where the intermediate reinforcing member (6) is made by

an intermediate jig (4).

7. The wire rope sling as claimed in claim 6, wherein the reinforcing member (2)
is made of a metallic material which is formed by hardening a molten metal injected
into the jig (3) and has a tapered portion (2a) and a slope end (2b) at front and rear sides
thereof, respectively, and the intermediate reinforcing member (6) is formed by
hardening a molten metal injected into the intermediate jig (4) and has slope ends (6a)

at both ends thereof.

8. The wire rope sling as claimed in claim 6, wherein the reinforcing member (2)
is made of a urethane rubber which is injected into the jig (3) and formed by heating a
band heater (50) and has a tapered portion (2a) and a slope end (2b) at front and rear
sides thereof, respectively, and the intermediate reinforcing member (6) is formed by
hardening the urethane rubber injected into the intermediate jig (4) and has slope ends

(6a) at both ends thereof.

9. The wire rope sling as claimed in claim 6, wherein the first fastener (1a) and
the second fastener (1b) further include an injection groove (12) having a rectangular
cross-section or an injection groove (13) having a dove tail-shaped cross-section, where
the rectangular cross-sectional injection groove (12) and the dove tail-shaped cross-

sectional injection groove (13) are formed along an outer periphery of an end of the



14. The method of manufacturing a wire rope sling as claimed in claim 11,
wherein the second step further includes the step of forming a rectangular
cross-sectional injection groove (12) or a dove tail-shaped cross-sectional
injection groove (13), where the rectadular cross-sectional injection groove
(12) and the dove tail-shaped cross-sectional injection groove (13) are
fdtrpicdstannd an adtde pesipdpyteranbbresns v fastener (1) respectively.
15. The method of manufacturing a wire rope sling as claimed in claim 11,
wherein the second steep further includes the St?é%e()f forming a plurality of
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lower fixing portions (32) corresponding to the upper fixing portions (31), so
that the upper mold (3a) and the lower mold (3b) are coupled with each other
by tighte Mg doidis (B@juarfak nuisg(39)ith roptghlicguplingikiates (33) of the upper
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each oth@fsecond step of compressing and fixing the rope end (102) on the rope body
(101) by a fastener (1) made of metallic material, the rope end (102) being overlapped
with a rope body (101) in the first step;
a third step of installing and assembling a jig (3) to an end of the fastener (1) at
an outer side of the rope end (102) exposed from the fastener (1); and
a fourth step of injecting a molten raw material for forming a reinforcing
member (2) into the jig (3) and then separating and dismantling the jig (3) after the raw

material is hardened.

12. The method of manufacturing a wire rope sling as claimed in claim 11,

wherein the molten raw material injected into the jig(3) is a molten metal.

13. The method of manufacturing a wire rope sling as claimed in claim 11,
wherein the molten raw material injected into the jig(3) is a mixed raw material for

urethane rubber and the jig(3) further includes a band heater (50).

14. The method of manufacturing a wire rope sling as claimed in claim 11,
wherein the second step further includes the step of forming a rectangular cross-
sectional injection groove (12) or a dove tail-shaped cross-sectional injection groove
(13), where the rectangular cross-sectional injection groove (12) and the dove tail-

shaped cross-sectional injection groove (13) are formed along an outer periphery of an



17. A method of manufacturing a wire rope sling, comprising: a first step
of configuring a wire rope (100) in a ring shape such that a first rope end
(102a) and a second rope end (102b) of the wire rope (100) are overlapped
with each other; a second step of#bmpressing and fixing the first rope
end (102a) and the second rope end (102b) on each other by a first fastener
(18 befothe Sesconsd tRgrsnestitBlYmade of metallic material, the first rope end
(102a) and the second rope end (102b) being overlapped with each other in

the first Stﬁf@e a third step of installing and assembling jigs (3) .on outer
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MeRRESHhand dnto the intermediate jig (4) for forming an intermediate
reinforcing member (6) and then separating and dismantling the jigs (3) and

the intermediate jig (4) after the molten raw material is hardened.
16. The method of manufacturing a wire rope sling as claimed in claim 11,

wherein the jig (3) includes:

an upper mold (3a) having an injection port (34) and a plurality of upper fixing portions
(31) at an outer side thereof,

a lower mold (3b) having lower fixing portions (32) corresponding to the upper fixing
portions (31), so that the upper mold (3a) and the lower mold (3b) are coupled with
each other by tightening bolts (38) and nuts (39) through coupling holes (33) of the
upper mold (3a) and the lower mold (3b), and

a fastener hole (30a) having an inclined end molding step (37) in one side and a rope
hole (30) being formed in the other side of the upper mold (3a) and the lower mold (3b)

coupled with each other.

17. A method of manufacturing a wire rope sling, comprising:

a first step of configuring a wire rope (100) in a ring shape such that a first
rope end (102a) and a second rope end (102b) of the wire rope (100) are overlapped
with each other;

a second step of compressing and fixing the first rope end (102a) and the
second rope end (102b) on each other by a first fastener (1a) and a second fastener (1b)
made of metallic material, the first rope end (102a) and the second rope end (102b)
being overlapped with each other in the first step;

a third step of installing and assembling jigs (3) on outer sides of ends of the
first fastener (1a) and the second fastener (1b) around the first rope end (102a) and the
second rope end (102b) exposed from the first fastener (1a) and the second fastener

(1b) and an intermediate jig (4) between the first fastener (1a) and the second fastener



18. The method of manufacturing a wire rope sling as claimed in claim 17,
wherein the molten raw material injected into the jig (3) and the intermediate
jig (4) is a molten metal. 19. The method of manufacturing a wire rope sling
as claimed in claim 17, wherein the ra#! material injected into the jig (3) and
the intermediate jig (4) is a mixed raw material for urethane rubber and the
jiglB) and the intermediate jig (4) further include a band heater (50)
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in ¢claim 17, wherein the second step further includes the step of forming a
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step further includes the step of forming a plurality of vertical injection holes
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craskesentianal injection groove (12) and an end of the dove tail-shaped
cross-sectional injection groove (13).
19. The method of manufacturing a wire rope sling as claimed in claim 17,
wherein the raw material injected into the jig (3) and the intermediate jig (4) is a mixed

raw material for urethane rubber and the jig(3) and the intermediate jig (4) further

include a band heater (50) respectively.

20. The method of manufacturing a wire rope sling as claimed in claim 17,
wherein the second step further includes the step of forming a rectangular cross-
sectional injection groove (12) or a dove tail-shaped cross-sectional injection groove
(13), where the rectangular cross-sectional injection groove (12) and the dove tail-
shaped cross-sectional injection groove (13) are formed along an outer periphery of an

end of the first fastener (1a) and a second fastener (1b) respectively.

21. The method of manufacturing a wire rope sling as claimed in claim 20,
wherein the second step further includes the step of forming a plurality of vertical
injection holes (14) formed along an outer periphery of an end of the rectangular cross-
sectional injection groove (12) and an end of the dove tail-shaped cross-sectional

injection groove (13).

22. The method of manufacturing a wire rope sling as claimed in claim 17,
wherein the intermediate jig (4) includes:
an upper mold (4a) having an injection port (44) and a plurality of upper fixing portions

(41) at an outer side thereof,



22. The method of manufacturing a wire rope sling as claimed in claim 17,
wherein the intermediate jig (4) includes: an upper mold (4a) having an
injection port (44) and a plurality of upper fixing portions (41) at an outer side
thereof, 22 a lower mold (4b) having Bver fixing portions (42) corresponding
to the upper fixing portions (41), so that the upper mold (4a) and the lower
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fastener holes (40) each having an inclined end molding step (46) formed in both sides

of the upper mold (4a) and the lower mold (4b) coupled with each other.



