W RE ROPE FLAW DETECTI ON APPARATUS BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention [0001] The present invention relates to
a wre rope flaw detection apparatus suitable for detecting a flaw of
a wre rope which is formed out of a plurality of twisted steel wires
and which is used for suspending an el evator cage, a bal ance wei ght,
etc. 2. Description of the Background Art [0002]

WIRE ROPE FLAW DETECTICN APPARATUS

BACKGROUND OF THE INVENTION
1. Field of the Invention

(0001]

Thepresent inventionrelatestoawirerope flawdetection
apparatus suitable foq detecting a flaw of a wire rope which
is formed out of a plurality of twisted steel wires and which
is used for suspending an elevator cage, a balance weight, etc.
2. Description of the Background Art

[C002]

In a machine using a wire rope, a structure is generally
coupled to an end portion of the wire rope. For example, in
an elevator, an elevator cage or a balance weight is coupled
to an end portion of the wire rope. Alternatively, a socket
for fixing an end portion of the wire rope and a building to
each other is attached.

[0003]

In this manner, wire ropes for use in various machines
including elevators have a structure in which strands
constituted by steel wires are twisted. When such a wire rope
isusedforalongperiodof time, strands sufferaloadrepeatedly
due to bending and tension in a portion where the strands are
wrappedaroundasheavecrapulley. Forthisreason, thestrands

may be worn out andbroken. A standard forwire rope replacement



In a machine using a wire rope, a structure is generally coupled to
an end portion of the wire rope. For exanple, in an elevator, an

el evator cage or a bal ance weight is coupled to an end portion of the
wire rope. Alternatively, a socket for fixing an end portion of the
wire rope and a building to each other is attached. [0003] In
this manner, wire ropes for use in various machi nes including
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breaki ng. Accordingly, .any wire rope flaw detection apparatus to,
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magnetization unit for magnetizing a wire rope in its |ongitudinal
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[ 0004] I n the background art, such a wire rope flaw detection
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background-art technique, a plurality of magnetic sensors are
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in a deep portion of the wire rope can be detected accurately by use

of out putwsirfer onppthen pltr dbingy tokdimadndl recs€0/adsd 2 magnetic sensor
for detecting magnetic flux leakage.

[000C4]

In the background art, such a wire rope flaw detection
apparatus has been disclosed in JP~A-2008-292213. According
tothebackground-~art technique, apluralityof magnetic sensors
are disposed circumferentially around a wire rope so that a
flaw portion in a deep portion of the wire rope can be detected
accurately by use of outputs from the plurality of magnetic
Sensors.

[0005]

In addition, in any wire rope flaw detection apparatus
using the magnetic flux leakage testing method, each magnetic

sensor must be disposed near the surface of a wire rope in order

todetect magnetic flux leaking froma flawportion. Therefore,



[ 0005] In addition, in any wire rope flaw detection apparatus
using the magnetic flux | eakage testing nethod, each nagnetic sensor
nmust be di sposed near the surface of a wire rope in order to detect

magnetic flux leaking froma flaw portion . Therefore, when the

af orenenti oned wire rope flaw detection apparatus disclosed in

JP- A-2008- 292213 is used in a condition that a wre rope is coupl ed
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split sensor portions. [0006] ground-art technique of “a

structure,d ich. | ¢S i it . ner_ has
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t echni que_ di scl d in_JP-A-201Q-210272,. amagneti zation unit, a
nagnet?cﬁgﬁﬁi%P%%% PF%# RSO Hase nEh%“E@%%ﬁap§eﬁ%d%“%héemaPﬁer
provi ded._ The magneti zati.on unit nagpetizes.a wre rope in its
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ortion and a second sensaqr portion which are di sposed separately to
(F:)i r cunf ergift i'91S TRt w&m%a L RNt of SR R riges -
magneti zed by the nagneti zation unit. The first sensor portion is
provi ded in t hd ¥4t sensor base. The second sensor portion is
provided in the second sensor base. The first sensor base and the
second sensor Base o Winshogdd tesrpe ayspefed (55 udtunst Hey whiitdh tzhe
wire rope held therebetween . The first sensor base is attached to a

jig placawdnetd prsedear iisnedlpbsinisuch lr ouginexr hiasabeen doslcbosetie

like. In addition, according to this background-art technique, a

connect i dm WH-A-+29 1r-Alidded .f oRcconnéatyi hg the bargtrsensieart
technique disclosed in JP-A-2010-~-210272, amagnetizationunit,
a magnetic sensor, a first sensor base and a second sensor base
are provided. The magnetization unit magnetizes a wire rope
in its longitudinal direction. The magnetic sensor includes
a first sensor portion and a second sensor portion which are
disposed separately to circumferentially cover a magnetized
portion of the wire rope magnetized by the magnetization unit.
The first sensor portion is provided in the first sensor base.
The second sensor portion is provided in the second sensor base.
The first sensor base and the second sensor base are disposed
tobe opposed to each other with the wire rope held therebetween.
The first sensor base is attached to a jig placed in a
predetermined position through a fixation rod or the like. In

addition, according to this background-art technique, a

connection unit is provided for connecting the first sensor



base and the second sensor base with each other . The connection unit
I's constituted by a plurality of connectors (i.e. a pair of hooks)
whi ch are provided on the first sensor base side and di sposed to be
opposed to each other with the wire rope held therebetween, and a
plurality of engagement portions (i.e. a pair of through holes) which
are provided in a nmounting base attached to the second sensor base so
that the w{£y BABMHOBEHond sensor base with each other. The connection
unit is constituted by a plurality of connectors (i.e. a pair
of hooks) which are provided on the first sensor base side and
disposed to be opposed to each other with the wire rope held
therebetween, and a plurality of engagement portions {(i.e. a
pair of through holes) which are provided in a mounting base
attached to the second sensor bqse so that the aforementioned
hooks can engage with the through holes respectively. The
background-art technique disclosed in JP-A-2010-210272 can be
applied even to the case in which a plurality of wire ropes
are adjacent to each other as in the aforementioned elevator.
SUMMARY OF THE INVENTION

[0008]

However, the background-art technique disclosed in
JP-A-2008-292213 gives no suggestion to a specific
configuration for defining relative positions of the magnetic
sensors to a wire rope in order to accurately detect a flaw
portion in a deep portion of the wire rope. The flaw portion
cannot be measured accurately unless the relative positions
of themagnetic sensorstothewire ropeare kept inpredetermined
relations.

(0009]

On the other hand, according to the background-art

technique disclosed in JP-A-2010-210272, the connection unit

constituted by the pair of hooks and the pair of through holes



hooks can engage with the through holes respectively. The
background-art technique disclosed in JP-A-2010-210272 can be applied
even to the case in which a plurality of wire ropes are adjacent to
each other as in the aforenentioned el evator. SUMVARY OF THE

| NVENTI ON [ 0008] However, the background-art technique

di scl osed in JP-A-2008-292213 gives no suggestion to a specific
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accurately unless the relative positions of the magnetic sensors to

the wire o Siand c@fecﬂ%e%aglr{éﬂcedseénesré? .neq,hreehgakog]? through holes are

provided on the side of the second sensor base having the second
sensor portion as a split part of the magnetic sensor. The
first sensor base is placed in a predetermined position through
a fixation rod, ajig, etc. Thus,thgrelativepositionbetween
the magnetic sensor and the wire rope can be kept in a
predetermined relation. However, according to the
background-art technique disclosed in JP-A-2010-210272, there
is a fear that the first sensor base and the second sensor base
may be connected not in a proper connection form but in a wrong
form (for example, one of the first and second sensor bases
may be disposed in a reverse direction) when the skill level
of an operator is low. In such a case, the magnetic sensor
including the fist sensor portion provided in the first sensor
base and the second sensor portion provided in the second sensor
base may not be formed in a proper form. Even in such a case,
however, measurement can be carried out. Accordingly, the
operator may be not aware of the fact that the magnetic sensor
is not formed in a proper form. As a result, inadequate
measurement may be carried out.
[0010]
The present invention is accomplished under the

aforementioned circumstances in the background art. Anobject



[ 0009] On the other hand, according to the background-art
techni que disclosed in JP-A-2010-210272, the connection unit
constituted by the pair of hooks and the pair of through holes 1is
provi ded. The pair of hooks are provided on the side of the first
sensor base having the first sensor portion as a split part of the
magneti c sensor. The pair of through holes are provided on the side
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part of the magnetic sensor. The first sensor base is placed In
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In order to attain the foregoing object, a wire rope flaw
detection apparatus according to the invention includes: a
magnetizaticonunitwhichmagnetizesawireropeinalongitudinal
direction thereof; a magnetic sensor which is disposed to
circumferentially cover a magnetized portion of the wire rope
magnetizedby themagnetizationunit, andwhichdetectsmagnetic
flux appearing in the magnetized portion of the wire rope and
leaking froma flaw portion; a sensor base in which the magnetic
sensor is provided, and which includes a first sensor base and
a second sensor base opposed to each other with the wire rope
held therebetween, the magnetic sensor being formed to be split
into a first sensor portion provided in the first sensor base
and a second sensor portion provided in the second sensor base,
the first sensor portion and the second sensor portion being
disposed to be opposed to each other with the wire rope held

therebetween; and a connection unit which connects the first



af orenenti oned circunstances in the background art. An object of the
invention is to provide a wre rope flaw detection apparatus in which
a first sensor portion provided in a first sensor base and form ng
one of split parts of a magnetic sensor and a second sensor portion
provided in a second sensor base and form ng the other split part of
t he magnetic sensor can be al ways di sposed in a correct positional
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| evel of an operator. [0011] In order to attain the foregoing
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second sensor portion being disposed to be opposed to each other with
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the first sensor base and the second sensor base with each other,
and whi cl¥IMEAides eagpoaralny 2 dRvesrineeroesrandiagptartdls dypyetit of
engagenent portions, the connectors being opposed to each other with
t he wi r e thepeniselcgdniizeitelret waeh thehetbemneft bhs engagemgnii phrthens
engagenent portions respectively; wherein: the

withwhichthe other connector engageshasa layout corresponding

to the layout of the other connector; and each of the layouts

includes at least one of a shape and a mounting positicn.

[0012]

According tothe inventionconfigured thus, whenthe first
sensor base and the second sensor base are connected with each
other, oneconnector of the connectorsincludedinthe connection
unit is engaged with one engagement portion corresponding to
the one connector, of the engagement portions included in the
connection unit, while the other connector having a different
layout fromthat of the one connector, of the connectors included
in the connection unit is engaged with the other engagement
portion corresponding to the other connector, of the engagement

portions included in the connectionunit. Only in this manner,

connection between the first sensor base and the second sensor



connectors are set so that one of the connectors has a different

| ayout fromthe other connector; the engagenent portions are set so
t hat one of the engagenent portions with which the one connector
engages has a | ayout corresponding to the |ayout of the one
connector, and the other of the engagenent portions with which the
ot her connector engages has a | ayout corresponding to the |ayout of

t he ot herp£onnest ok, mand. eaghy©fid h%h'e%)éoﬂgsoﬂlmld%@%o@ltnéc%qgn @Bemof
a shape and a nounting position. [00 2] According to the

i nventi on; cQRf EAWSThd S, w’eemegh%ﬁé 5l B9R9Q0L NasE- and ¢r@ﬁé8888d

sensor base are connected with each other, one connector
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sensor base can be made. In the condition that the first sensor base
and the S&or@endor aveesite PosHdoNed wiellhtdaeh obheprdhnolyh ihe
connectors and the engagenent portions respectively, the first sensor
portion pheviidegntacnhetlie risirseseosdyaperandntipreosedend séhsofirst
portion provided in the second sensor base are kept in a correct

posi ti ondernselrabaen. ard dondiimg) pnei of ttree splént pont: s tdfe thiersagsensor
portion provided in the first sensor base and form ng one of the
split parstesseflr thel mhgnetconsessasoangotrheosepoodigdedson poet s88ond
provided in the second sensor base and formng the other split part
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relation for formng a proper magnetic sensor regardl ess of the skil
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invention, in the aforenentioned configuration, Phe connection unit
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connectors included in the first connection unit are set so that one

of the caqpregt Qs jhas, %r% fferent layout fromthe other connector,
and the connectors in&luded in the second connection unit are set so

t hat one of th? grectors has a different layout fromthe other
connector; the engaéenent portions included in the first connection

unit are set S? th%ditg%nthgc%g%%g%ge@% the invention, in the

aforementioned configuration, the connection unit includes a
first connection unit and a second connection unit; the

connectors included in the first connection unit are set so
that one of the connectors has a different layout from the other
connector, and the connectors included in the second connection
unit are set so that one of the connectors has a different layout
from the other connector; the engagement portions included in

the first connection unit are set so that, of the engagement



portions included in the first connection unit, one engagenent
portion with which the one connector included in the first connection
unit engages has a | ayout corresponding to the |ayout of the one
connector included in the first connection unit and, of the
engagenent portions included in the first connection unit, the other
engagenent portion with which the other connector included in the

first conneetisis yakch veRgateshehasr dt lR¥HE G 88PPNAUYhgabbRent
| ayout of the other connector included in the first connection unit;

and the engageienti ROl s deldded-dind e, secand, £Onngetion nide

are set so that, of the engagenent portions included in the second
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i nvention caonfjgured thus, the connection unit includes the first
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first sensor base and the second sensor base can be connected nore
surely i FOF HESREELng to the layout of the other connector included

in the first connection unit; and the engagement portions
included in the second connection unit are set so that, of the
engagement portions included in the second connection unit,
one engagement portion with which the one connector included
in the second connectionunit engages has a layout corresponding
to the layout of the one connector inciuded in the second
connection unit and, of the engagement portions included in
the second connection unit, the other engagement portion with
which the other connector included in the second connection
unit engages has a layout corresponding to the layout of the
other connector included in the second connection unit.

[0014]

According to the invention configured thus, the
connectionunit includesthe first connectionunit and the second
connection unit. Accordingly, the first sensor base and the
second sensor base can be connected more surely in a correct

connection form through both the first connection unit and the



connection formthrough both the first connection unit and the
second connection unit. [0015] In addition, according to the
invention, in the aforenentioned configuration, the one connector
included in the first connection unit includes a first protrusion
which is provided on the first sensor base side, and the other
connector included in the first connection unit includes a, second

protrusi e € hedisndrovddedhoh the first sensor base side and which
has a different layout fromthe first protrusion; the one engagenent

portion includethdysithe first connection unit includes a first
insertion hole which is provided on the second sensor base side and

ith which th i T i - 1 . ; nt
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portion included in the first connection unit (
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w th whic e second protrusion engdges;” the one connector rnclhuded
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a directi,on per q&ic lLar _to an extending direction of the wire rope,
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i ncl udes a second extension portion which is provided on the second
sensor badE b White dxitteitdSanestdiqedtlidn P& ptIRe GuISacay t he
extending direction of the wire rope, and which has a different
| ayout f iSRG 19Ty Yh1ekt BhFIGY Ige% PB:hadd refesengc bl sede and
portion included in the second connection unit includes a first
engagenenthigfodee whiddH fregeptovbdedtofrphether §irsenpsoet baséosi dehand
with which the first extension portion engages, and the other
engagenemnepengiganent| ndetion ihel séednich dorenédtrisancannéct hohudest a
second engagenent groove which is provided on the first sensor base
si de and iwictlludsts glfitner $esendiextheriss ehiphrid proengadesn the second
sensor base side and with which the first protrusion engages,
and the other engagement portionincludedinthe first connection
unit includes a second insertion hole which is provided on the
second sensor base side and with which the second protrusion
engages; the one connector included in the second connection
unit includes a first extension portion which is provided on
the second sensor base side and which extends in a direction
perpendicular to an extending direction of the wire rope, and
the other connector included in the second connection unit
includes a second extension portion which is provided on the
second sensor base side, which extends in a direction
perpendicular to the extending direction of the wire rope, and

which has a different layout from the first extension portion;

and the one engagement portion included in the second connection

10



[ 0016] In addition, according to the invention, in the
aforenmenti oned configuration, a rod which is provided erectly on an
upper surface of the first sensor base, and a bl ock which is novably
attached to the rod are provided; wherein: the first protrusion is
provi ded on one side surface of the block and the second protrusion
is provided on an opposite side surface of the block to the one side
surface; rhe: fiincstuded angh @Btpehyh§8mant §heo$ecanideXiepshondear bhon
are provided on an upper end portion of the second sensor base; the
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engages is provided in one side surface of the first sensor base and
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such a miferrqifi® & Fétt AP UM A" 193 iirecting a first sensor

base and a second _sensor base with each other includes a plurality of
connectors oppé§gﬁfﬂo each other with a wire rope held theregbetween,
a first sensor portion as one of split parts of a magnetic sensor is
provi ded in theTf 308 t9ems o AsRIE i ng 8 EAG SEVSSYL isdrt ilon LA t he
other split part of the magnetic sensor is provided in the second
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has a different |layout fromthe other connector. In addition,
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that the connection unit has one engagenent portion which is set to
have a | dyoudveblyesperdiatht b oHdheobaauprofitihe ; ones canme ther £ sost

t hat the one connector can engage with the one engagenment portion and
t he ot heprengagement spprbivadeshbahohe setiet subayecackaydtblock and
corresponding to the layout of the other connector so that the other

connect o heaBe€0gager ¥t £lis 1 hie 16t Bebvengagenet peidsiier sYeEhstheace
configuration, according to the invention, there is only one
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the second sensor base can be made. Thus, according to the invention,

the first SepaarsLostd %b@r&vﬂ&'ﬁgoir@_ibﬁea£érﬁfo§f&'§(ﬁrorp%%eugﬁgr end

formng one split part of the nmagnetic sensor and the second sensor

portion poovdedot big.ReRANELRRISRL RASE, AN 1 UhAd LRE, I MBS ove
split part of the magneti c sensor can be always di's 69ed 1

t it N f form ti .
regar di e84 o YERER it e Mbp el e B B A R P LS e
t hat inad t. t d in_the back d t,
that 11 POonGiGPbRa 6 oo A WAFE L G5 a0 606 o a3ba il
with high reliability and exc II%nt pr%cticability, by whi ch cqrrect
measur enERE285REhE Q%ﬁ&?? W&&g_w ich the second extenmsion portion

engages is provided in an opposite side surface of the first

SO

sensor base to the one side surface; and the first insertion
hole with which the first protrusion engages is provided in
the first extension portion and the second insertion hole with
which the second protrusion engages is provided in the second

extension portion.

i1



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0018] Fig. 1is a

per spective view show ng an enbodi nent of a wire rope flaw detection
apparatus according to the invention; Fig. 2 is an expl oded
perspective view of Fig. 1; Figs. 3A and 3B are a plan view
and a front view show ng the positions where a first protrusion and a
second protrusion provided in the enbodi nrent are di sposed; and

Figs. 4A and 4B @e7a plan view and a front view show ng the shapes
with which the first protrusion and the second protrusion applicable

to the embodi mettc @il §8%in%ﬂégpcg%§%lu@yt%nqs TG NWVENTHON

a manner that a connection unit for connecting a first sensor
base and a second sensorbasewitheachotherincludesaplurality
of connectors opposed to each other with a wire rope held
therebetween, a first sensor portion as one of split parts of
a magnetic sensor is provided in the first sensor base, a sqcond
sensor portion as the other split part of the magnetic sensor
is provided in the second sensor base, and the connectors are
set so that one of the connectors has a different layout from
the other connector. 1In addition, according to the invention,
configuration is made in such a manner that the connection unit
has one engagement portion which is set to have a layout
corresponding to the layout of the one connector so that the
one connector can engage with the one engagement porticn and
the other engagement porticn which is set to have a layout
corresponding to the layout of the other connector so that the
other connector can engage with the other engagement portion.
With the configuration, according to the invention, there is
only one connection form in which connection between the first
sensor base and the second sensor base can be made. Thus,
according to the invention, the first sensor portion provided
inthefirst sensorbaseand formingone splitpart of themagnetic
sensor and the second sensor portion provided in the second

sensor base and forming the other split part of the magnetic

12



[ 0019] An enbodi nent of a wire rope flaw detection apparatus
according to the invention will be describedbelow with reference to
the drawi ngs. [0020] Fig. 1 is a perspective view show ng an

enbodi nment of _ _ _ _
awi r er opef | awdet ect i onappar at usaccor di ngt ot hei nvention. Fig. 2 is an
expl oded perspective view of Fig. 1. Figs. 3A and 3B are a plan view

and a frofdnyd eWas oM 4194 d@@ bkiansn %@6@@&@&&@&&&%@%&6@1 a
second protrusion provided in e enbodi nent are disposed. [002
for forming & proper magnetlc sensor regardless of the sklll
level of an cperator. Thus, there is no fear that inadequate
measurement may be made as in the background art, so that it
is possible to obtain a wire rope flaw detection apparatus with
highreliabilityandexcellent practicability, bywhich correct
measurement can be always made.
BRIEF DESCRIPTION OF THE DRAWINGS

(C018]

Fig. 1 is a perspective view showing an embodiment of
awirerope flawdetection apparatus according to the invention;

Fig. 2 is an exploded perspective view of Fig. 1;

Figs. 3A and 3B are a plan view and a front view showing
the positions where a first protrusion and a second protrusion
provided in the embodiment are disposed; and

Figs. 4A and 4B are a plan view and a front view showing
the shapes with which the first protrusion and the second
protrusion applicable to the embodiment are disposed.

DETAILED DESCRIPTION OF THE INVENTION

[C019]

An embodiment of a wire rope flaw detection apparatus
accordingtotheinventionwillbedescribedbelowwithreference
to the drawings.

[0C20C]

Fig. 1 is a perspective view showing an embodiment of

13



As shown in Fig. 1, the wire rope flaw detection apparatus according
to the enbodi rent has a not-shown magnetization unit, a nmagnetic
sensor and a sensor base. The magnetization unit nagnetizes a wire
rope 1 in its longitudinal direction. For exanple, the wire rope 1
suspends an el evator cage and a bal ance wei ght. The magneti c sensor
is disposed to circunferentially cover a magneti zed portion of the

Wi re ropes ¥imagigid Zegw b tehe inngnatd zat h 98cHBrE: ndhe PREASLLE tSBRSOr
detects magnetic flux appearing in the magneti zed portion of the wire

rope 1 anghd eaking 44 am Jd@&vg&ré'é&t-- Jhe dIpaetp G Sensokiig
provi ded iréthe sensor ggge. [ 022f5 o The afogtﬁ%n?iongébgengér

base i ncl fi.r st ' : r-ha L.gh
are oppoéggﬁﬁgﬁggghéo ﬁigsﬁr?ﬁ%§ﬁEQM??gn?d%§9§Qﬁgﬁ§ﬂ§§é¥%%§§ﬁggﬁgh$he
af orenent | [ . 1S r 0 split .intao a first.
sensor pgbggggaggggﬁ%o f%ggﬁgéo h%ﬁgir§%a%£H£§F' ase fhﬁgoglgggoﬁa
sensor DQ{E§Q§n¥%ﬁh§ﬂ9Vid%9 'r%the(iecond sensor base 6. The first
sensor poﬁ%lonli STEAY tHe SeEUHe $ensor portion 12b are di sposed to
be opposed to iﬁ%ﬂﬁ&ther with the wire rope 1 held therebetween.

[ 0023] 1de surface 5a for guiding the wire rope 1 is
formed in a lower end portion _of the first sensor base 5. The guide

surface 5a has % SBAVRIWCIHGr lsethit HAdr SPRpé eyt nhgrraranus

upper half of the wire rope 1. In the sane nanner, a guide surface 6a

for gui didfFINE W Fe theprmacd smept ed & ROANSHpPEMasHE Porati lom vhithe

second sensor base 6. The guide surface 6a has a semcircul ar

secti onal? SBEPE LS FEHPONIRNG ® osensondradtal f The mhenetieakdpe Unin

|l ower end of the first sensor portion 12a is forned into a

sem ci r culeameghagyes @origepondeny iro itthe lwpwert dddinfa loditdee tiione r Bpe

1, and an upper end of the second sensor portion 12b is fornmed into a

sem ci r cexampslegpehe wire rope 1 suspends an elevator cage and a balance
weight. The magnetic sensor is disposed to circumferentially
cover a magnetized portion of the wire rope 1 magnetized by
the magnetization unit. The magnetic sensor detects magnetic
flux appearing in the magnetized portion of the wire rope 1
and leaking froma flawportion. Themagnetic sensor isprovided
in the sensor base.

[0022]

The aforementioned sensor base includes a first sensor
base 5 and a second sensor base 6 which are opposed to each
other with the wire rope 1 held therebetween. The
aforementioned magnetic sensor is formed to be split into a
first sensor portion 12a provided in the first sensor base &

and a second sensor portion 12b provided in the second sensor

base 6. The first sensor portion 12a and the second sensor
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corresponding to the lower half of the wire rope 1. [0024] A
not ch menber 10a whose | ower end has a semcircul ar shape
corresponding to the guide surface 5a of the first sensor base 5 is
provided in a side end portion of the first sensor base 5 from which
the wire rope 1 enters the first sensor base 5. In the sane manner, a
not ch menber 10b whose upper end has a semcircul ar shape

cor r esporsh Mg dro 1tdhe agéi desseséaceo G eppoledsesorscisensr Rase €hnks
provided in a side end portion of the second sensor base 6 form which

the wire Jope ll%@tprr%jdmcﬁ@f&g&@@éﬁpr base 6. Preferably, the
notch nmenbers 1 and 10b are lower in strength than one strand as a

constituent parodg the wwre rope 1 in order to prevent danage of the
wire rope 1 to be neasured For exanple, the notch nmenbers 10a and

10b are made Of ﬁﬁih s&PPgé Ja foroguggaggqhhi%@rea%8§EQ{ 8rﬁ?8

enbodi nent, a cornéecti on uni 'S or connec |rs

sensor base 5 agdrtggdsecond sens %ebﬁ ? mn%h h ot Theu o
connecti on' uan has®a ur a ﬁ%f> AbEtors 3%? op88§e% %8

ngagemo G e PHEL B ARG ERG CanRBEEOPSS gg%ggdcgrggg;ggl Hig®

to an upper half of the wire rope 1. In the same manner, a
guide surface 6a for guiding the wire rope 1 is formed in an
upper endportion of the second sensor base 6. The guide surface
6a has a semicircular sectional shape corresponding to a lower
half of thewire ropel. A lower end of the first sensor portion
12a is formed intoc a semicircular shape corresponding to the
upper half ¢f the wire rope 1, and an upper end of the second
sensor portion 12b is formed into a semicircular shape
corresponding to the lower half of the wire rope 1.

[G024]

A notch member 10a whose lower end has a semicircular
shape corresponding to the guide surface 5a of the first sensor
base 5 is provided in a side end portion of the first sensor
base 5 from which the wire rope 1 enters the first sensor base
5. In the same manner, a notch member 10b whose upper end has
a semicircuiar shape corresponding to the guide surface 6a of
the second sensor base 6 is provided in a side end portion of
the second sensor base 6 form which the wire rope 1 enters the

second sensor base 6. Preferably, the notch members 10a and
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respectively. In the enbodi nent, one of the connectors is set to have
a different |ayout fromthat of the other connector. In addition, in
t he enbodi nent, one of the engagenent portions with which the one
connector engages is set to have a |layout corresponding to the |ayout
of the one connector, and the other of the engagenent portions with
whi ch the ot her connector engages is set to have a | ayout

corr espondihg rk01 bher lidy st et heh At Bae sonnegtera Each wfuddiepart
| ayouts i ncludes at | east one of a shape and a nounting position.

[0026] of thell€reOpRSEti QR HP&éri{5”§¥$$%ntrQémgéémeQﬂmﬁw&&%§F888d

connection unit and a second connection unit. O ¢onnectors inc

in the fiy i uni ne r.J a

it ferent’ sy baTrRearPar 5 eRenEia Ch8nb el el AR MR and 105

connectogﬁxgqﬁgﬂgqgfi ?éhe second connection unit, one connector is
a di n

set to have fere I}i'yout fromthat of the other connector.

[ 0027] O[L()r'b&%ﬂdition, of engagenent portions included in the
first connecti t, one engagenent portion with which the one
connector included in the first ¢onnection unit engages is set to
have a | ayout éﬁ?FggﬁaﬁﬁpmgaFSOFﬁéngaVBJF*b@mﬁﬂg%m%Q ofingepBection
included in the first connection unit, and, of the engagenent

porti ons YHd dde®@Hov 1A% fiorsCORBRREADPoRNENFEL rSthecBEREr PRAGagenRAL
portion with which the other connector included in the first

connect i 3MSUAPECRAGERESCT Haser bl Harach palyotit COre eopoaditagnt enihe

| ayout of the other connector included in the first connection unit.
has a plurality of connectors which are opposed to each other

with the wire rope 1 held therebetween, and a plurality of
engagement portions with which the connectors engage
respectively. In the embodiment, one of the connectors is set
to have a different layout from that of the other connector.
In addition, in the embodiment, one of the engagement portions
with which the one connector engages is set to have a layout
corresponding to the layout of the one connector, and the other
of theengagement portionswithwhichthe otherconnector engages
is set to have a layout corresponding to the layout of the other
connector. Each of the layouts includes at least one of a shape
and a mounting position.

[0026]

The connection unit includes, for example, a first
connection unit and a second connection unit. Of connectors
included in the first connection unit, one connector is set

to have a different layout from that of the other connector,
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[ 0028] Further, of engagenent portions included in the second
connection unit, one engagenent portion with which the one connector
i ncluded in the second connection unit engages is set to have a
| ayout corresponding to the | ayout of the one connector included in
t he second connection unit, and, of the engagenent portions included
in the second connection unit, the other engagenent portion with

whi ch thesid herr eennest 8Fsiid1udrdl iR tHe seeeaRU-6QRBEEL bRMMUR t one
engages is set to have a |ayout corresponding to the layout of the

ot her connggi&frdncluded ikl hRSeSeCONErcoMECt I AL UN dom HAR28F the

For exanpl e, one connector included in the first connection unit 1s

constitut i rotrusion 3a provided on the first sensor
Pt

base 5 side, an er connector included in the first connection

unit is constitﬂ%ﬁg7by a second protrusion 3b provided on the first
sensor base 5 side énd having a different |layout fromthe first

protrusion 3a, _that i di sposed asymmetrically to th i.rs )

prot rusi on 3a.]%bﬁé6}§ion’&¥%Q§ﬁg %%bgﬁﬁﬁﬂoﬁéﬂﬁ?ﬁFégéFUd%HBfﬁrFFe
first connection unit is constituted by a first insertion hole 7a

whi ch | 3 SR GedPorte SRk RNIRGRTAT bR 168 06 Ahd™idh 8 e he
first protrusion 3a engages, and the other engagenent portion

i ncl uded SRS TS LEFLEERAkR itds HaFeticoMwEtlAubBd tHN P ERT dfdset

insertion hole 8a which is provided on the second sensor base 6 side
and wi t h BhR@Ve Bnea et RET BREPPOSHEBE t3btkhdagesit of the one connector

included in the first connection unit, and, of the engagement
portions included in the first connection unit, the other
engagement portion with which the other connector included in
the first connection unit engages is set to have a layout
corresponding to the layout of the other connector included
in the first connecticon unit.

[0028]

Further, of engagement portions included in the second
connection unit, one engagement portion with which the one
connector included in the second connection unit engages is
set to have a layout corresponding to the layout of the one
connector included in the second connection unit, and, of the
engagement porticns included in the second connection unit,
the other engagement pbrtion with which the other connector
included in the second connection unit engages is set to have
a layout corresponding to the layout of the other connector

included in the second connection unit.
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[ 0031] One connector included in the second connection unit
is constituted by a first extension portion 7 which is provided on
the second sensor base 6 side and which extends in a direction

per pendi cular to the extending direction of the wire rope 1, and the
ot her connector included in the second connection unit is constituted
by a second extension portion 8 which is provided on the second
sensor base 6 sjggmomhich extends in a direction perpendicular to the
extending direction of the wire rope 1, and which has a different

llayout from that,0fetie fd F InXt SR ALPYAd QNS {0034 sirst One

engagenent portion included in the second connection unit IS

titut . L0 r st i i r.QVA . e
firat sercor Taos b0t sa namr Th QRPN R REePh FEPeaRelicd %aﬁﬁgaﬁgf%ﬁ 7
, h .portion jincluded in the seco
connect | ot oSt BeEE Y AR e R et Gon 5 € A
i's provided first sensor base 5 side ch the{;econd

_ uith whi
ext ensi or%rbotﬁ{lei E)ﬂlerSSten%Oa{H?sesc. TYp3H}it 1S cons L) By & Secon

protrusion 3bprovidedon the first sensor base 5 side and having
a different layout from the first protrusion 3a, that is,
disposed asymmetrically tco the first protrusion 3a.

[0030]

One engagement portion included in the first connection
unit isconstitutedbyafirstinsertionhole 7awhichisprovided
on the second sensor base 6 side and with which the first
protrusion 3a engages, and the other engagement portion included
inthe first connectionunit isconstitutedbyasecondinsertion
hole 8a which is provided on the second sensor base 6 side and
with which the second protrusion 3b engages.

[0031]

One connector included in the second connection unit is
constituted by a first extension portion 7 which is provided
on the second sensor base 6 side and which extends inadirection
perpendicular to the extending direction of the wire rope 1,
and the cother connector included in the second connection unit
is constituted by a second extension portion 8 which is provided
on the second sensor base 6 side, which extends in a direction

perpendicular to the extending direction of the wire rope 1,
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In addition, according to the enbodinent, a rod 11 and a block 3 are
provi ded. The rod 11 stands erectly on an upper surface of the first
sensor base 5. The block 3 is novably attached to the rod 11. A
spring 4 for urging the first sensor base 5 and the second sensor
base 6 toward the wire rope 1 is provided in the portion of the rod
11 | ocated between the block 3 and the upper surface of the first
sensor basgi onikA raddh Widte rRntt OPRSIL %rBfartrpc{t%@%lenﬂiw@eggeﬁfgié
fromdropping out fromthe rod 11 1s provided in an upper end o tﬂe
rod 11. ggggggon 7. As also shown in Figs. 3A and 3B, the first
protrusion 3a constituting one of the connectors of the first
connection unit[' rovi ded on one side surface of the block 3, and

t he second protrusion 3b constituting the other connector of the
first connectigp unit _is Qrgvid d.on.thi ﬁg§05i%§ side surface gf t he
bl ock 3. For exdipfe?*eRE~f rps%re“drocﬂ FUSTBH"3d Tahd® t3r& SecoRENectHon
protrusion 3b.are set .to _have the_sane dianeter. As sho in Fig., 3A
Phe 11 rstiphotaLErga 4 ee CaPY pB Gt Db SHE GG (O s qHa BANEBLER 17 o
a plan-view center line, and the second protrusion 3b is disposed on
t he oppofi¥ st it R ifdrdic&SDEr b@cEhe S48 8BAt BEthj Heichpthe
addi tion, as shown in Fig. 3B, the first protrusion 3a is disposed at
a di st ande 1% B&IteN - 31 Perkien defrherdesneangnihehetbegondgagement
protrusion 3b is disposed at a distance L6 above the same center

| i ne. Thawents,on anchadedbbalithensecohd ¢ongechpion rursliton s3acanti theed
second protrusion 3b are di sposed asymmetrically with respect to the
center pdyi dismroid ehgabkoekt3or¢@3Hc which isTheofridst exttérstbnst
portion 7 constituting one of the connectors of the second connection
uni t and stemsozebend extielrsand wioth wbd cB tlhasdddarid agteheiehhesrtion
connector of the second connection unit are provided on the upper end
portion @f eni@mgeecond sensor base 6. For exanple, the first extension
portion 7 is set to have a rectangul ar shape with a width Li, and the
second extensigpopention 8 is set to have a rectangul ar shape with a
smaller width L2 than the width Li of the first extension portion 7.

In additicn, according to the embodiment, & rod 11 and
a block 3 are provided. The rod 11 stands erectly on an upper
surface of the first sensor base 5. The block 3 is movably
attached to the rod 11. A spring 4 for urging the first sensor
base 5 and the second sensor base 6 toward the wire rope 1 is
provided in the portion of the rod 11 loccated between the block
3 and the upper surface of the first sensor base 5. Inaddition,
a stopper 2 for preventing the block 3 from dropping out from
the rod 11 is provided in an upper end of the rod 11.

[0034]

As also shown in Figs. 3A and 3B, the first protrusion
3a constituting one of the connectors of the first connection

unit is provided on one side surface of the block 3, and the
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[ 0036] The first engagenent groove 5b with which the first
extension portion 7 engages and which constitutes one of the
engagenent portions of the second connection unit is provided in one
side surface of the first sensor base 5, and the second engagenent
groove 5c with which the second extension portion 8 engages and which
constitutes the other engagenent portion of the second connection

unit is prevditedddt i APBestbassidarsHef ase Ofhdhedddstt LRI he
base 5 to the aforenentioned one side surface. The first engagenent

groove SbriSsiSebnhechave énteMRARabiYabY s2%ee Yhgbh; £OTd18RPANTIFRG.E O
the width Li of the first extension portion 7, and the second
engagene F.QO S a [

corr asponth NEC BTPRE UF arton 2R, tRACEEEEL R RTE M 26D the

[ 0037] di.ti.on he first insertion.hole 7a wmith which_the
first pr ostercuosnlcio%%%feilsgléjgﬁes b_ana tev\hslec% tcog)_%ls ¥ t}théas_sc‘?rrlnéer ﬁiﬁfge;af:n
engagenen ort.ions o e fir connection, unit i,s pr.

iper end ol e Ffet Bkt BR! DhE St or ssidna He BaaBaotnEs: Pron
hol e 8a wi.th which the secogﬁ% rotrusi gn 3b_engages and which

Consti tUtESS Rt &t Aee teRGagerient CBoft POARG 1EHaCFNFSE EoRRecEMSNthR ¢
is provided near an upper end of the second extension portion 8.
[0038] SECONFRHHSUSLIGD 1R Ihisidfiasd o P P HeyiHigla at a

U-shape in plan view is provided. The bracket 9 is fixed in a
distance L4 from the same center line. In addition, as shown

in Fig. 3B, the first protrusion 3a is disposed at a distance
L5 below a side-view center line, and the second protrusion
3b is disposed at a distance L6 above the same center line.
That is, in the embodiment, the first protrusion 3a and the
second protrusion 3b are disposed asymmetrically with respect
to the center position of the block 3.

[0035]

The first extension portion 7 constituting one of the
connectorsof the secondconnectionunit and the secondextension
portion 8 constituting the other connector of the second
connection unit are provided on the upper end portion cof the
second sensor base 6. For example, the first extension portion
7 is set to have a rectangular shape with a width L1, and the
second extension portion 8 is set to have a rectangular shape
with a smaller width L2 than the width L1 of the first extension
portion 7.

[0036]
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predeterm ned position. An insertion hole 9a into which the first
protrusion 3a protruding fromthe first insertion hole 7a provided in
the first extension portion 7 is inserted is fornmed in one of a pair
of opposite side plates of the bracket 9, and an insertion hole 9b
into which the second protrusion 3b protruding fromthe second
insertion hole 8a provided in the second extension portion 8 is

inserted is forrpd ﬁi&éﬁ%rﬂ%&ﬁmeﬁiiﬁ%xﬂi@&@ 3 e bipckete e dhest
p

di stance between the side ates of the bracket 9 is set to be

subst ant ie@lﬂéhs?lf&@l_yc;&itﬁue 7t @hahgeuMmiRh dibecht higinessudds Ynd Re Lhest

extension portion the thickness ti of the second extension portion

8 and the.d Raaiilid2 ool 1118 DL OGS s U BohNECPEBEKEL O Sh8BLEaeq

connecti on stTengt can be secured 1 n bot I rst connection unit

const it ut.ed fl t I Op. with the first in tion hole
7a and thlgl Sg%‘b% 8%r§ol{lf%§s$%%fggﬁ\?\/i ]?H?%%esespescoorn als’ﬁs%‘r ta}noén%%‘gl Ee%r}d
and the second coqpection ﬁnit.ﬁgnsﬁituﬂgg gy t he fi%st ext ensi on
portion FTHAIIIHE AP Sengatiehnt 4B dVIE S5CRE EKESLECERgPOTt1on
extensio% portion 8 gﬁth,the second ﬁgga enment groove 5c. g0039

The wi re  G8FCEWABEL Bot PO UbPat &t PgtPEdSPAAYSRERSr BP G PB
t he enbodi mrent can detect the position of a flaw portion in the wre
rope 1, tHatPPsSecrd Qeanemtded BRistiardevises A thfe owpPes itgpaide
based on na%netic flux | eakage detected by the first sensor portion
12a and th&IgeCord SBRsHETPBrIFOIOL - BPFR conRst iLhet pRgremenkagnedi ene
sensor when the wire rope 1 is nmagnetized in its |ongitudinal

directi oslsy sheface-shohe hhypetenrgadeorenniarod@ed] is set to have

a comparatively large width corresponding to the width L1 of
the first extension portion 7, and the second engagement groove
5c is set to have a comparatively small width corresponding
to the width L2 of the second extension portion 8.

[0037]

In addition, the first insertion hole 7a with which the
first protrusion 3a engages and which constitutes one of the
engagement portions of the first connection unit is provided
near an upper end of the first extension portion 7, and the
second insertion hole 8a with which the second protrusion 3b
engages and which constitutes the other engagement portion of
the first connection unit is provided near an upper end of the
second extension portion 8.

[0038]

Further, in the embodiment, a bracket 9 having a U-shape

in plan view is provided. The bracket 9 is fixed in a
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In addition, according to the enbodi nent, to connect the first sensor
base 5 and the second sensor base 6 with each other, the first
protrusion 3a as a constituent part of the first connection unit is
engaged with the first insertion hole 7a of the first extension
portion 7 and the second protrusion 3b as a constituent part of the
first connection unit is engaged with the second insertion hole 8a of

the second &d@nshHePYPddian . Wahl enkBetf bhsho eXtRNSi-n E?r‘ﬁ'itc'l'loﬁhg
as a constituent part of the second connection unit is engaged

the firstsengagenrit, gropke gPoQEuBtﬂﬁgfﬂéﬁ RN f&agﬁséreeﬁgt Hsle

second extenS| n portion 8 as a constrtuent part o e secon

connect i (. a t r o]

the first baer e aE g it 4R -BRRIaRPORERET T o G oats
and the s cond sensor can_be con necte Tha

"o Lher GRS 3RE b RnRaiF ont RS e ?%%t??r?a%bsnéaﬁcgsée
5 and t he, second sensor base 6 c be connlé%gd with each other.

t he conditi &% ﬁﬁthﬁafFﬁPch%%% e SEERD dpE%EEB?lB%se
6 are connected wi th each other through the flrst Erotruslon 3a wth
the firsth r?sr@rttliuoﬁ%lféf%th@h§e§é’@81nan6f36fiﬂ8§| R18b8&i PROYheedetBdnd
|nsert|on hoIe 8a, the first extension portion 7 with the first
engage ety FEeRE S X tand Lome POSESRE SxiendNERTHEAL i onf8rRpehinhEhe
second engagenent groove 5c, the first sensor portion 12a provided in
the first¥@ssldsapdabeand the eroket sensdhepdistance2beprogndedein
the second sensor base 6 are kept in a correct positional relation.
Accor di nglie phathe efbotk rermckath® fibrs¢t semder spbstaohid2aypeguated
in the first sensor base 5 and form ng one of the split parts of the
magnet i ¢ tsender tandlt samsecontdesehsoknpest tdonof2bhpr Hit stiede ket hon
second sensor base 6 and formng the other split part of the nmagnetic
sensor capridcal Iayshei spasedesB aicofr et pesbhiosatemiel ahiworf O6n
form ng a proper nmagnetic sensor regardl ess of the skill |evel of an
oper at or 8 amd tthheS1 SRGPEL2 bhente bsohR F.eabukhed theageguat€ 9, stable
nmeasurenment nay be made so that it is possible to obtain a

hi ghl y- 1 @lonallc® 1\ &t F ORG: f law @etse%lreo ﬁiﬁ’%rt@ltﬁﬁe Y PRI o COEF £61
measur enent can be al ways nade. [0041] In addition, the flrst

sensor base 5 g e e ed t%ens:q R £ ,6AN HE £ORAREH Qg it ﬁfseca

other nore surely in a correct connection forn1through both th

connecti %s‘é?ltfl_?gloﬁé%étﬂ §flabynd hsf‘eéc!rfé?r%?ggﬁ S8 EHet$ did st

i nsertion t he second protru ion the secon
Firet extEsrohoaoeron > A Eh LRI Pe tggtnég” %%e$he
second eét %rqu' Plrggregclt%rr]ls:Lovr\{l;;ohrf:[lhoen Wi %rﬂdtﬁngagegieerrl]tga re(r)n%\rll% groove
5b and the second extension portion 8 with the second engagement
groove 5c.
[0039]
The wire rope flaw detection apparatus configured thus
according to the embodiment can detect the position of a flaw
portion in the wire rope 1, that is, a broken place of strands

forming thewire rope 1, based onmagnetic flux leakage detected

by the first sensor portion 12a and the second sensor portion
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[ 0042] In the af orementi oned enbodi nent, configuration is
made in such a manner that the first protrusion 3a and the second
protrusion 3b as constituent parts of the first connection unit are
set asymmetrically with respect to the center of the block 3.

However, the invention is not limted to such a configuration . For
exanple, as shown in Figs. 4A and 4B, the first protrusion 3a and the
second proty UsdAut 3By kedinsposed ot 9cR8oal {8880 Mé thy tdhe dYan- visew
and side-view center |lines of the block 3 respectively. In addition,

the firstyprtausion 3aiis slqiqdaye %?P@@@i#% %ﬁ%ﬁﬂéh&n

and the second protrusion 3b IS set to have a shape w ar ger

di anet er ﬁggykéﬂy§ﬁgb%g§;er Rl of the first protrusion 3a. Further,

the first 1nsertion ais set to have a conparatively small
di anet er corre5£ﬂﬂﬂjng to the dianeter Rl, and the second insertion
hole 8a is set t0 éve a conparatively |l arge dianeter correspondi ng

to the diameter. R2.. Alternatively, th f .the di amet b
opl aced wl th GHCRIGEREP” FIT T TR B0 THe SBLAIY vnct G Botnt Phe

sizes of the dianeters and the asymmetry, that is, both the shapes
and the. riddrt AG"PBEIASNS 2NV Bte RREATENET 95 PASEMBEEN SR UNPERRE,
configured thus, operation and effect equivalent to those of the
first entSth MedScdt P Wbl nid .2y Gosgnstituenty pame of dienehiti Bned

enbodi ment, configuration is nade in such a manner that the first
connect i GIPIFGT 1o striittutied eng oelle wiithsther 6t rasi dassatwpbrhhehe 7a
first insertion hole 7a and the second protrusion 3b with the second
i nsertiorrthéhe 8arsamkitdres satgrd tdonnécendrthmise ok pirparediby 8he
first extension portion 7 with the first engagenment groove 5b and the
second extsensionspotteoh B tdf the Skrohdenyagenentungrtodseebgaqee
provided. Alternatively, configuration may be nmade in such a nmanner
t hat onl witthetHé sstondnmeetrtdroning e 68 ot iye sbeosdenit redritesd + ©hon
unit is provided.
8, while the first extension portion 7 as a constituent part
of the second connection unit is engaged with the first
engagement groove 5b of the first sensor base 5 and the second
extension portion 8 as a constituent part of the second
connection unit is engaged with the second engagement groove
5c of the first sensor base 5. Only in this manner, the first
sensor base 5 and the second sensor base 6 can be connected
with each other. That is, there is only one connection form
in which the first sensor base 5 and the second sensor base
6 can be connected with each other. In the condition that the
first sensor base 5 and the second sensor base 6 are connected
with each other through the first protrusion 3a with the first

insertion hole 7a, the second protrusion 3b with the second

insertion hole 8a, the first extension portion 7 with the first
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VWhat is clainmed is: 1.Awire rope flaw detection apparatus

conpri si ng: a magneti zation unit which nagnetizes a wire rope
in a longitudinal direction thereof; a magnetic sensor which
is disposed to circunferentially cover a magneti zed portion of the
wire rope magnetized by the magnetization unit, and which detects
magnetic flux appearing in the magnetized portion of the wire rope

and | eakigwydg@mede fdra¥RObb], 0fid the sec@nsLBEOENBASE par i cly {/heh
magneti ¢ sensor is provided and which includes a first sensor base

and a secald sSRRRS <RBE§RBRESEHEPe BRCN LAkNES r it LA 18 WJre ilRPE 24
hel d t herebet ween, thé fmagnetiCc sensor being forned to bé split into

a Tirst SEnSOiadothian POYE ARl ddie Lidid ¢ RERsQtbAss andp8, pecand

sensor portion pI’OVi In the second sensor ase, the rst” sensor

portion ang, LS Second, selsq c%gﬂlrdéisgﬁsg%ig sggég%%ﬁge{n? ¢ a°§89§89tt °

each ot her th the wre ropg erebet ween;

connectiqn uni.t i ch. connects, the first sensgr base ,.and.the secon
sensor mﬁﬁf%ﬁ%ﬁﬁ%&éﬁl%fh%?; i %ﬂ?'%m%ﬁ§§§%¥ Gyt TS
connectors and a urality of e enent_.portions, the connegtors

bor g opSEar oo B SR AR AP FU R 6D REdtR GeErn T he
connectors en%a ing with the engagenent portions respectively;

wher ei n: e ClohAECEBLataPRYEBtOK - ih A BIfd- 16t SEmE WoRRECFBRsSRE]NA

sensor portion 12b provided in the second sensor base 6 and
forming the other split part of themagnetic sensor canbe always
disposed in a correct positional relation for forming a proper
magnetic sensor regardless of the skill level of an operator.
In this manner, there is no fear that inadequate measurement
may be made so that it is possible to obtain a highly-reliable
wire rope flaw detection apparatus by which correct measurement
can be always made.

[0041]

In addition, the first sensor base 5 and the second sensor
base © can be connected with each other more surely in a correct
connection form through both the first connection unit
constituted by the first protrusion 3a with the first insertion
hole 7a and the second pretrusion 3b with the second insertion
hole 8a, and the second connectionunit constituted by the first
extension portion 7 with the first engagement groove 5b and
the second extension portion 8 with the second engagement groove

5¢c.
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a different |ayout fromthe other connector; t he engagenent
portions are set so that one of the engagenent portions wi th which

t he one connector engages has a | ayout corresponding to the |ayout of
t he one connector, and the other of the engagenent portions with

whi ch the ot her connector engages has a | ayout corresponding to the

| ayout of the other connector; and each of the layouts

i ncl udes at | easigone of a shape and a nmounting position. 2. Awre
rope flaw detection apparatus according to Claim1l, wherein:

the connection ynihei el udes, @ §4LS$ LM GeHON Rk o8P 2885 Ge

connection unit;
in such a manner that the first protrusion 3a and the second

protrusion 3b as constituent parts of the first connection unit
are set asymmetrically with respect to the center of the block
3. However, theinventionisnot limitedtosuchaconfiguration.
For example, as shown in Figs. 4A and 4B, the first protrusion
3a and the second protrusion 3b may be disposed to be aligned
with the plan-view and side-~view center lines of the block 3
respectively. In addition, the first protrusion 3a is set to
have a shape with a diameter R1, and the second protrusion 3b
is set tohave a shapewitha larger diameter R2 than the diameter
R1 of the first protrusion 3a. Further, the first insertion
hole 7a is set to have a comparatively small diameter
corresponding to the diameter R1, and the second insertion hole
B8a is set to have a comparatively large diameter corresponding
to the diameter R2. Alternatively, the sizes of the diameters
may be replaced with each other. Furthermore, the form may
include both the sizes of the diameters and the asymmetry, that
is, both the shapes and the mounting positions. Even when the
first connection unit is configured thus, operation and effect
equivalent to those of the first embodiment can be obtained.

[0C43]

In the aforementioned embodiment, configuration is made

in such a manner that the first connection unit ceonstituted
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the connectors included in the first connection unit are set so that
one of the connectors has a different [ayout fromthe other

connector, and the connectors included in the second connection unit
are set so that one of the connectors has a different |ayout fromthe
ot her connector; t he engagenent portions included in the first
connection unit are set so that, of the engagenent portions included
in the figstconnectd Hrtlhdo1 ANBLAGIGLARAL 0Ol !%s\enrttﬁo%heﬁet he

one connector include n the first connection unit engages has a

| ayout ¢ i - : t i .uded i
A e QR M R S R
in the figst co cti j t e.at her _.engagengnt rtion, W th

whi ch théﬁ3tﬁ%Fpggﬁ%§%¥§#Q%ﬁ%?h e ﬁ%]tr%%T%PsFt&5Hﬁ%%t%3ntﬁﬁi trst
engages has a l.ayout corresponding.to the |ayout of the other
connecto@%ﬁﬁﬂ 6539#%ﬁﬁpfiF@gﬁbgﬁﬁééﬁFﬁﬁ ﬁﬁﬁ??eﬁﬁEE groove pReand
engageneq%ﬁgortio s inclyded in the_secqond connection unit are set so
t hat, of S RRYRY EXE AT SN R VRS S hE t i SERENERIHE CHiTHe S PONE
uni t, one engagenent portion with which the one connector included in
the secomf B6RNREPY bRCHNi tAdiRydiidsl ¥Rl ra COfd G résirespardihgacs the
| ayout of the one connector included in the second connection unit
and, of thehegg@genreattpok tarohs thecdged Fanndet seedil torihestivohhe
unit, the other engagenent portion wth which the other connector

i ncl uded siesarige aserEat iconnetitt o wiavigsshges has a | ayout
corresponding to the |layout of the other connector included in the
second connection unit. 3.Awire rope flaw detection apparatus
according to Claim 2, wherein:
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t he one connector included in the first connection unit includes a
first protrusion provided on the first sensor base side, and the

ot her connector included in the first connection unit includes a
second protrusion provided on the first sensor base side and having a
different layout fromthe first protrusion; t he one engagenent
portion included in the first connection unit includes a first

i nsertionghol e which sy provided on the second sensor base side and
with which the first protrusion engages, and the ot her engagenent
portion iqncluded i he. f.i.r ti uni. t _incl ud

insertioﬁ”hole %hicr%igo Fbé?ﬁ%ﬁqgﬁ£%tgﬂgégg%ﬁlggﬁghﬁﬁb ééﬁgﬁlé and
with which the seg protr.usi on.en es; . _the qne cannectaor
el uded i n' tné SEebniieatt R0 FUARTER e s a7 L s o off
portion ich.is,pravided on the second sensor base side and which
ext ends i Q?%HQQ&H%EJ ﬁﬁﬁﬁﬁ%ﬁﬂcﬁn%ﬁGQﬁiaan ext endi ng direction of the
wire rope, and the other connector jncluded in the second connection
unit includes & SREBREECETIOR PR tiDALMAPERTITS B BOHBEFLBAtLALLY
second sensor base side, which extends in a direction perpendicular
to the eXxt¥rdi AgNAPRBELZBA RITEH it &heopére arPaviiadm etdseg by the
different layout fromthe first extension portion; and the one
engagenea Pertiizert iafchodéed and tid chedenace s iredts toic diiux dppeadesga
first engagenent groove which is provided on the first sensor base

si de and iwi tthewhiaghethiaed psttéxrendi thepwiteoncpagagds]leakinghérom
"ot her engagenent portion included in the second connection unit

i ncl udes aa fdeeome rengagenent groove which is provided on the first
sensor base side and with which the second extension portion engages.
4. A wire rope hl aendetebhboni apfalet UhaAeRQhdiAg ten€bai Ms provided

and which includes a first sensor base and a second sensor base
opposed to each other with the wire rope held therebetween,
the magnetic sensor being formed to be split into a first sensor
portion provided in the first sensor base and a second sensor
portion provided in the second sensor base, the first sensor
portion and the second sensor portion being disposed to be
opposed to each other with the wire rope held therebetween;
and

a connection unit which connects the first sensor base
and the second sensor base with each other, and which includes
apluralityof connectorsandapluralityof engagementportions,
the connectors being opposed to each other with the wire rope
held therebetween, the connectors engaging with the engagement
portions respectively; wherein:

the connectors are set so that one of the connectors has

27



3, further conprising: a rod which is provided erectly on an upper
surface of the first sensor base; and a bl ock which is novably
attached to the rod; wherein: the first protrusion is

provi ded on one side surface of the block and the second protrusion
i's provided on an opposite side surface of the block to the one side

surface;

the first extension portion and the second extension

portion’ as ey prayisied PR,AR: UPRSA €A PORLE OB, @le g, Second sensor

base;

the engagement portions are set so that one of the
engagement portions with which the one connector engages has
a layout corresponding to the layout of the one connector, and
the other of the engagement portions with which the other
connector engages has a layout corresponding to the layout of
the other connector; and

each of the layouts includes at least one of a shape and
a mounting position.
2. A wire rope flaw detection apparatus according to Claim
1, wherein:

the connection unit includes a first connection unit and
a seccend connection unit;

the connectors included in the first connection unit are
set so that one of the connectors has a different layout from
the other connector, and the connectors included in the second
connection unit are set so that one of the connectors has a
different layout from the other connector;

the engagement portions included in the first connection
unit are set so that, of the engagement portions included in
the first connection unit, one engagement portion with which
the one connector included in the first connection unit engages
has a layout corresponding to the layout of the one connector
included in the first connection unit, and, of the engagement

porticons included in the first connection unit, the other
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the first engagement groove with which the first extension portion
engages is provided in one side surface of the first sensor base and
t he second engagenent groove with which the second extension portion
engages is provided in an opposite side surface of the first sensor
base to the one side surface; and the first insertion hole
with which the first protrusion engages is provided in the first

ext ensi oneREAd didh A AN rS§E A NS HOB - RRk-e- Y A &by ahy ihgitegand
protrusion engages is provided in the second extension portion.

the first connection unit engages has a layout corresponding
tc the layout of the other connector included in the first
connection unit; and

the engagement portions included in the second connection
unit are set so that, of the engagement portions included in
the second connection unit, one engagement portion with which
the one connector included in the second connectionunit engages
has a layout corresponding to the layout of the cne connector
included in the second connection unit and, of the engagement
portions included in the second connection unit, the other
engagement portion with which the other connector included in
the second connection unit engages has a layout corresponding
to the layout of the other connector included in the second
connection unit.
3. A wire rope flaw detection apparatus according to Claim
2, wherein:

the one connector included in the first connection unit
includes a first protrusion provided on the first sensor base
side, and the other connector included in the first connection
unit includes a second protrusion provided on the first sensor
base side and having a different layout from the first
protrusion;

the one engagement portion included in the first

connectionunitincludesafirstinsertionhoclewhichisprovided
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onthe second sensorbase sideandwithwhichthe first protrusion
engages, and the other engagement portion included in the first
connection unit includes a second insertion hole which is
provided on the second sensor base side and with which the second
protrusion engages;

the one connector included in the second connection unit
inc}udes a first extension portion which is provided on the
second sensor base side and which extends in a direction
perpendicular to an extending direction of the wire rope, and
the other connector included in the second connection unit
includes a second extension portion which is provided on the
second sensor base side, which extends in a direction
perpendicular to the extending direction of the wire rope, and
which has a different layout from the first extension portion;
and

the one engagement portion included in the second
connection unit includes a first engagement groove which is
provided on the first sensocor base side and with which the first
extension portion engages, and the other engagement portion
included in the second connection unit includes a second
engagement groove which is provided on the first sensor base
side and with which the second extension portion engages.
4. A wire rope flaw detection apparatus according to Claim
3, further comprising:

a rod which is provided erectly on an upper surface of
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the first sensor base; and

a block which is movably attached to the rod; wherein:

the first protrusion is provided on cone side surface of
the bleck and the second protrusion is provided on an opposite
side surface of the block to the one side surface;

the first extensicn portion and the second extension
portioqareprovidaﬂonanupperendportionofthesecondsensor
base;

the first engagement groovewithwhichthe first extension
portion engages is provided in one side surface of the first
sensor base and the seccond engagement groove with which the
second extension portion engages is provided in an opposite
side surface of the first sensor base to the one side surface;
and

the first insertion hole with which the first protrusion
engages isprovidedin the first extensionportionandthe second
insertion hole with which the second protrusion engages is

provided in the second extension portion.
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