PASSENGER CONVEYOR HANDRAIL INSPECTION METHOD BACKGROUND OF THE
INVENTION 1. Field of the Invention The present invention relates to a passenger conveyor
handrail inspection method. Particularly, it relates to identification of an inspected position in inspection
of an endless handrail. 2. Description of the Background Art In a passenger conveyor of an
escalator etc., steps on which passengers stand are linked to each other annularly and driven

rotationally. In order PASSESEERe CRNSEN@GR SHANDRAIINY,| INSRET ONWVESIHDE passengers can put
their hands are provided to be driven rotationally in connection with the steps. Each handrail is
constituted by a plurality of

BACKGROUND OF THE | NVENTI ON

1. Field of the Invention

The present invention relates to a passenger conveyor
handrai|l inspection nethod. Particularly, it relates to
identification of an inspected position in inspection of an
endl ess handrail .
2. Description of the Background Art

I n a passenger conveyor of an escal ator etc., steps on
whi ch passengers stand are | i nked to each ot her annul arly and
drivenrotationally. Inorder to prevent the passengers from
falling, handrails on whi ch t he passengers can put t hei r hands
are provided to be drivenrotationally in connectionwth the
steps. Each handrail is constituted by a plurality of
conmponents, including a cover of a resin material such as
ur et hane or rubber providedinthe surface of the handrail and
a conponent cal l ed atensi on nenber providedinternallyinthe
handrail for retaining strength.

Under these conponents, provided are a fixing portion
for fixingthecover andaslidingportionslidingonthesurface

of aframe to which the handrail is attached when t he handr ai |



components, including a cover of a resin material such as urethane or rubber provided in the surface
of the handrail and a component called a tension member provided internally in the handrail for
retaining strength. Under these components, provided are a fixing portion for fixing the cover and
a sliding portion sliding on the surface of a frame to which the handrail is attached when the handrail
is rotationally driven. Canvas or the like is used as the material of the slidingportion. As the aforementi
oned tens idrsmeotletrj thest bye someanemb@aswamngor piunality iok staed catsdarsangdtkin parallel .
When the steel cords are broken or twi sted, the strength of the handrail is lowered. In the inspection

of the handraily ib1S IRPTSOI P BRIESIARGIP HISRESh Wheller faesiePLiRIAB BoR BAT A S Rt A

flaw detection apparatus using X-rays and a through transmission method (e.g. see JP-A-10-10060)
and a flaw detc?%mn aPRaeratus using a| mitgmﬂetlc Ieaka%e flux eth?cli t(e.%fseel' éP-A-lO- 18541) have

been disclosed 5S an appartr%tﬁg for mnspe igel'20MR Bdhtalhéd tn ¥ Ran rall(.allnco% Pto shorten a

flaw detection time in flaw detection performed by such an apparatus, measurement is performed

while the apPpaf@098IhBRAT iAld StcumWIeRta BPEQRIN TP ASRURAT. Ok &IAY HiheREtion,

measurement is performed while images are imported in continuously. On that occasion, the
handrail is coheestedearglidsshf. THeepositioin af & fiasy Caweot de. idehtifiedhen suntpacbndition.
Therefore, a measurement start po s ition s marked as a reference position so that the position of a
flaw can be identfiechgasivain JPrA-1&-2186441 an adhesbeszag) af Framied ahéher
the steel cords are normal or not.
A fl aw detecti on apparatus using X-rays and a through
transm ssion nethod (e.g. see JP-A-10-10060) and a flaw
det ecti on appar at us usi ng a nagneti c | eakage fl ux nmet hod (e. g.
see JP-A-10-218541) have been discl osed as an apparatus for
i nspecting steel cords contained in a handrail. 1In order to
shorten a flaw detection time in flaw detecti on perforned by
such an appar at us, nmeasurenent i s perfornmedwhil etheapparat us
isnovedinacircunferential directionof ahandrail. InX-ray
flaw detection, measurenent is perfornmed while imges are
i mported in continuously.
On that occasion, the handrail is connected endl essly.
The positionof aflawcannot beidentifiedinsuchacondition.
Ther ef ore, ameasurenent start positioni smarkedasareference

positionsothat thepositionof aflawcanbeidentifiedeasily.

I n JP- A-10- 218541, an adhesi ve seal of iron foil of about 1



cmO is used for identifying the start position. Although an adhesive seal of iron foil is used for
identifying the position of a flaw in steel cords in JP-A-10-218541, the flaw detection apparatus cannot
diagnose deterioration of the steel cords in a portion to which the adhesive seal of iron foil is pasted,
because the flaw detection apparatus receives a signal from the iron foil. The method for identifying a
start position by means of marking such as an adhesive seal of iron foil may be also applied to an
X-ray flaw detactios appadatiior Wheeran aghesjve healsafaron fpd svhi¢hors. opaque to X-rays is pasted,
the seal is shown on an X-ray image so that the seal can be regarded as a reference position for the

start of measurement; o lgAWEMER YIS e area of gie ireR foikegal is oo widg. pgortion where

steel cords are disconnected or twisted may overlap with the portion where the seal is pasted. In this
case, the dis%on ec];ion r(?rt %twistin '*s.hidde on t?(]e X-raynimaige tfy theriaon foil seal so that the
flaw cannot be detectéd'On'the B8R rary', Whet thd dred 6f tHe 38a15s ngprowsed', the area where steal
cords are hidden can be narrowed so that the portion where flaw detection cannot be performed can

be reduced Jroledd:; HSshhiet e bled et /idrRifRORES U5 ¢RE BRPafiiBgR®P&ognize the
marking. SUMMARY OF THE INVENTION
deterioration of the steel cords in a portion to which the

adhesi ve seal of ironfoil i s pasted, becausethefl awdetection
apparatus receives a signal fromthe iron foil. The nethod
for identifying a start position by nmeans of marki ng such as
an adhesive seal of iron foil nay be al so applied to an X-ray
fl aw detecti on apparatus. Wen an adhesi ve seal of iron foil
whi ch is opaque to X-rays is pasted, the seal is shown on an
X-ray imge so that the seal can be regarded as a reference
position for the start of measurenent.

However, when the area of theironfoil seal istoow de,
a portion where steel cords are disconnected or tw sted may
overlap with the portion where the seal is pasted. In this
case, the di sconnectionor thetw stingis hidden onthe X-ray
image by theironfoil seal sothat the fl awcannot be det ect ed.
On the contrary, when the area of the seal is narrowed, the
area where steal cords are hidden can be narrowed so that the
porti onwherefl awdet ecti oncannot be perfornedcan bereduced.

However, the smaller the areais, thenoredifficult it is for



The pre sent invention has been developed in cons ideration of the aforementioned circumstances. An
object of the invention i s to provide a pas senger conveyor handrail inspection method, by which a
position where flaw detection is started can be identified eas ily and a region where flaw detection
cannot be performed can be reduced. In order to attain the aforementioned object, according to
an aspect of the invention, there is provided a passenger conveyor handrail inspection method for
inspecting at ffeyv appdersions membercpgrides indiderealn&mdrgil based on an image generated by
performing through transmission of the handrail, the handrail being driven in sync with steps on which
passengers stand, the method inclug|ijg, ie/steps phatiaghingra epgrker shaped like a belt to the
handrail so that a longitudinal direction of the belt is inclined with respect to a conveyance direction of
the handrail, the m er bFin m cllenef %maot%rhaéo%a ue 'gtié? (t)hroaqhntrcanr?g?iaséipg;t(Ijetﬁcting a
range shielded by the ETKER 1 the imgge generate e'byt ethouBﬁ ransm §°S fon , SO 8 t0
recognize a reference position for identifying a position of the generated image in the conveyance
direction of®he hBRJALICRRABYIRNRY tid fISHBY HR fision MerRBeefbmthelddferated image
based on the reference po s ition . Thus, it is possible to provide a passenger conveyor handrail
inspection methed} bywhish a positiod e prsian getecton &/ stahech daaible iiceyietieasily and a
region where flaw detection cannot be performed can be reduced. Preferably, a longitudinal end
portion of theeralidike markiiie Foragrbwithiasnangie cerresaandiegde dndncliratinawitk gespect to
the conveyance direction in attachment of the marker to the handr ail , and the marker is attached to
the handrail in AECOQRANGE; Wht*éH‘ga?éIQ'%’%&{ﬁ]%'PB%%q{%ng PP%WH&%'&GE MAKEInhYS: when &
user attaches the marker in accordance with the angle provided in the end portion of the marker, the

user can attach the marker with the sameémgle any number of times.
e performed can be reduced.

Inorder to attai nthe af orenenti oned obj ect, accordi ng
to an aspect of the invention, there is provided a passenger
conveyor handrail inspection nmethod for inspecting a flaw of
a tensi on nmenber provided i nside a handrai|l based on an i nage
gener at ed by perform ng t hrough transm ssi on of the handrail,
t he handrai |l beingdriveninsyncwthstepsonwhichpassengers
stand, the nethod including the steps of: attaching a marker
shaped like a belt to the handrail so that a | ongitudi nal
directionof thebelt isinclinedw threspect toa conveyance
direction of the handrail, the marker bei ng made of a nateri al
opaque i nthe t hrough transm ssi on; detecting arange shi el ded
by t he mar ker i nt hei mage gener at ed by t het hroughtransm ssi on,
SO0 as to recognize a reference position for identifying a

position of the generated inmage in the conveyance direction



Preferably, the through transmission is photography using X-rays, and the marker is a sheet-like
member containing metal powder for shielding the X-rays. Thus, there is no fear that the marker may
cause damage to the handrail and the apparatus even if the marker in use is detached from the
surface of the handrail. Preferably, the marker is formed in such a manner that a layer containing the
metal powder is coated with another material layer and a layer of an adhesive agent for attaching the
marker to thefhauhdrdibin grravidedaorthespdace afjthdotti¢ranadériahlayeenium threrbarker can be
attached removably and used repeatedly. According to the invention, it is possible to provide a

passenger Wﬁ%%@é@ﬂ@”di‘%&%ﬂ%{)}g‘ﬁm BY WhEER & er ence posi tion.  Thus,

positionwhereflawdetectionisstartedcanbeidentifiedeasily and a region where flaw detection cannot be

performed @ kiesreé’c‘)’é:%?m e to provide a passenger conveyor handrail

i nspection nethod, by which a position where flaw detection
is started can be identified easily and a regi on where fl aw
detecti on cannot be perforned can be reduced.

Preferably, alongitudinal end portion of the belt-1ike
mar ker i s fornmed with an angl e corresponding to aninclination
wi th respect to the conveyance direction in attachnment of the
mar ker tot hehandrail, andt hemarker i sattachedtot hehandrai |
i n accordance with the angl e of the | ongitudi nal end portion
of the marker. Thus, when a user attaches the marker in
accordance with the angle provided in the end portion of the
mar ker, the user can attach the marker wi th t he same angl e any
nunber of tinmes.

Preferably, the through transm ssion is photography
usi ng X-rays, and the marker i s a sheet-1ike nmenber cont ai ni ng
nmet al powder for shieldingthe X-rays. Thus, thereis no fear
t hat t he mar ker may cause danagetot hehandrail andt he appar at us
even if the marker in use is detached fromthe surface of the
handrai | .

Preferably, the marker is formed in such a manner that



BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a view showing the positional relation
between a handrail and a handrail inspection apparatus according to an embodiment of the invention;
Fig. 2 is a view schematically showing the state of steel cords contained in the handrail according to
the embodiment; Fig. 3 is a view showing examples of flaws in the steel cords contained in the
handrail according to the embodiment; Figs. 4A-4C are views showing examples of images
photographed éihext-raysacioniling théemtediineptiwderFigs. DAh&Cearenwiews showireg examples of
start markers attached to the handrail according to the background art and
mat eri al | ayer and a | ayer of an adhesi ve agent for attaching
the marker to the handrail is provided on the surface of the
other material layer. Thus, the marker can be attached
removably and used repeatedly.
According to the invention, it is possible to provide
a passenger conveyor handrail inspection nethod, by which a
positi onwherefl awdetectionisstartedcanbeidentifiedeasily
and a region where fl aw det ecti on cannot be perforned can be
reduced.
BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1is aviewshow ngthe positional rel ation between
a handrail and a handrail inspection apparatus according to
an enbodi mrent of the invention;
Fig. 2isaviewschematically show ngthe state of steel
cords contained in the handrail according to the enbodi nent;
Fig. 3is aviewshow ng exanples of flaws in the steel
cords contained in the handrail according to the enbodi nent;
Figs. 4A-4C are views showi ng exanpl es of images
phot ographed with X-rays accordi ng the enbodi nent;

Fi gs. 5A-5C are vi ews show ng exanpl es of start markers

attached to the handrail according to the background art and



the embodiment; and Figs. 6A-6C are views showing examples of images photographed with
X-rays according to the background art and the embodiment. DETAILED DESCRIPTION OF THE
INVENTION An embodiment of the invention will be described in detail below with reference to
the drawings. Fig. 1 is a structural view of a handrail inspection apparatus according to the
embodiment. An X-ray irradiation device 1 is placed on one side of a handrail 2 which is a moving
handrail. Ant ¢pticahtesdives 3 is pdaaed on an opposite side to the X-ray irradiation device 1 with
respect to the handrail 2. Since the optical receiver 3 emits light upon receipt of X-rays, an X-ray

image can be generpfeskwhen tglighten)isgind ageirife Oriap) reseyer Bisghgtographed by a

camera 4 which is an image acquiring device. The X-ray irradiation device 1, the optical receiver 3 and
the camera 4, are attached to a hqusing 5 which is s@own s a housing 5a and a housin ?%b in Fig. 1.
Next, doscriBigh G BB aioh beder s 3710 Sk Lot UheE R AR S Fe hancrai
2. Fig. 2 is a view schematically showing the structure of steel cords inside the handrail 2. Eighteen
steel cords 20'@r&BhREY BtHe handrail

DETAI LED DESCRI PTI ON OF THE | NVENTI ON

An enbodi nent of theinventionw || bedescribedindetail
belowwith reference tothe drawings. Fig. 1is astructural
view of a handrail inspection apparatus according to the
enbodi ment. An X-ray irradiation device 1 is placed on one
side of a handrail 2 which is a noving handrail. An optical
recei ver 3isplacedonanoppositesidetotheX-rayirradiation
device 1 with respect to the handrail 2. Since the optical
receiver 3 emts |ight upon recei pt of X-rays, an X-ray i mage
can be generated when the | i ght em ssion state of the optical
receiver 3 is photographed by a canera 4 which is an i mage
acquiringdevice. The X-ray irradiationdevicel, the opti cal
receiver 3 and the canera 4 are attached to a housing 5 whi ch
is showmn as a housing 5a and a housing 5b in Fig. 1.

Next, descriptionw || be nade on steel cords whi ch serve
as atension menber buriedinthe handrail 2. Fig. 2is aview
schematical ly showi ng t he structure of steel cords insidethe

handrail 2. Ei ghteen steel cords 20 are buriedinthe handrail



2. The steel cords 20 function as a tension member of the handrail 2. In such steel cords 20,
disconnections 21, 22 and 23 or twisting 24 may occur as shown in Fig. 3. It is an object of the
handrail inspection apparatus to find such disconnections 21 to 23 and such twisting 24 from the
aforementioned X-ray image. Figs. 4A-4C show examples of X-ray images generated by the handrail
inspection apparatus. Fig. 4A shows an example of an X-ray image in which the state of the steel
cords 20 which aThaosneles sbowtds FRD 4Busitavip an axampientao iX-regnbergedn witieh the state
of the steel cords 20 in which twisting occurred is shown. Fig. 4C shows an example of an X-ray image
in which therstatg fithe steel cords 20 in which disconnection occurred is shown. The handrail
inspection apparatus according to the embodiment collects images as shown inFigs . 4A-40

continuously in a circumferential direction ftI%%ha drail, and combines the cgllected. ignages to
generate an image ci):ﬂhseuv?/ o] :tk?aerfdr%ﬂ.r g?\ this og'cassqgr?,r{ﬁgtﬁa%ﬁ?ai? rlhspfe%ti%ﬂgad&pgr%%us
generates the image by photographing at such timings that images photographed in adjacent positions

are preventédMrdkl HEerdpiRY VARE HACROIREOARY tHhtFd i pSrtion! &f ihe Rdh@liect of

t he handrai |l inspection apparatus to find such di sconnecti ons
21 to 23 and such twisting 24 fromthe aforenenti oned X-ray
i mge. Figs. 4A-4C show exanpl es of X-ray i mages gener at ed
by the handrail inspection apparatus.

Fi g. 4A shows an exanpl e of an X-ray i mage i n whi ch t he
state of the steel cords 20 which are normal is shown. Fig.
4B shows an exanple of an X-ray inmage in which the state of
the steel cords 20 in which twi sting occurred is shown. Fig.
4C shows an exanple of an X-ray inmage in which the state of
the steel cords 20 i n which di sconnection occurred i s shown.

The handrail inspection apparatus according to the
enbodi ment col | ect sinmages as showninFi gs. 4A-4Cconti nuously
inacircunferential direction of the handrail, and conbi nes
the col l ectedi nagestogenerate ani mage of t he whol e handrai | .
On this occasion, the handrail inspection apparat us gener at es
t he i mage by phot ographing at such timngs that inages
phot ographed i n adj acent positions are prevented from

over | appi ngw t h each ot her and t hat any porti on of t he handrai |



is prevented from being missed. In such a handrail inspection apparatus, a start marker is
attached so that a reference point for an inspection start position can be specified in the handralil
connected endlessly, and the position of a flaw can be identified easily when the flaw is detected. Figs.
5A-5C show examples of structures of start marker s according to the background art and the
embodiment . Figs. 5A and 5B show examples of structures of start markers 7 and 8 according to

the backgrousd prievierihe gtriictomne béeagh stassmarker 7, 8 according to the background art, a
rectangular marker is attached to put the long sides of the rectangle perpendicularly to the

circumferential direqtigns@ftheshaadidilaln apﬁgiggcmedﬁng. eithgshost sidgsioftheectangles

serving as the markers in the examples of Figs. 5A-5B are different from each other. Fig. 50 is a

view showing the, structure of atsﬁart markefr 9 aeccordlngi to thF embodiment. In the stryctU{e of the

start marker G aactco%ﬁ:nge o 1fe emebtoéj}rﬁeent%rs Showh h Eltg. S%r aarnec'tgr%)tﬁ% markar Whose short

sides are short in length in the same manner as in the example of Fig. 5B is attached and disposed to
be inclined WRR rédfieiaBHREF ORI bAGh HircBBoRaIIhahhritP AN 9k 0Bt R Y E@S $h Yhe structure

of the start marker 9 according to the embodiment, the belt-like marker is attached obliquely with
respect to tlendreunrafgrentidlidirectibnaoffthawaralnaibe i denti fi ed easily when the

flawis detected. Figs. 5A-5C show exanpl es of structures of
start markersaccordi ngtot hebackgroundart andt he enbodi nent .

Fi gs. 5A and 5B show exanpl es of structures of start
mar ker s 7and8accordi ngtot hebackgroundart. Inthestructure
of each start marker 7, 8 according to the background art, a
rectangular marker is attached to put the | ong sides of the
rectangl e perpendicularlytothecircunferential direction of
the handrail. |In addition, the |l engths of the short sides of
t he rectangl es serving as the markers i nt he exanpl es of Fi gs.
5A-5B are different from each other.

Fig. 5Cis aviewshow ngthe structure of astart marker
9 according to the enbodinment. In the structure of the start
mar ker 9 according to the enbodi nent as shown in Fig. 5C a
rect angul ar mar ker whose short sides are short in length in
t he sane manner as in the exanple of Fig. 5B is attached and
di sposed to be inclined with respect to the circunferenti al

direction of the handrail. In other words, in the structure



Figs. 6A-6C are views showing examples of X-ray photographs generated in the structures of the start
markers in Figs. 5A-5C respectively. Each of Figs. 6A-6C shows a "normal" state, a "twisting" state
and a "disconnection” state. In addition, each of Figs. 6A and 6B shows images photographed in the
state where the start marker is disposed at an end of the image, that is, in the state where the start
marker attached to the handrail is disposed at an end of a range of the image photographed by the

camera 4. of tlheacthaot Figs. K&-GCathe pditiog pdthastantvudikesis illudiatesl as diskaeded portion
in order to simplify the illustration. However, the portion of the start marker is indicated as solid black in

an actually phgtparapaes iMAIRINJBE SEME PN AshR fiams o de imager Ihusi it ig difficult to

distinguish the portion of the start marker from the frame. In the case where the short sides of the

rectangular a’ltarrte%%arker{ 70 re, Iﬁng in Ine(ﬁ]rg%lri] as shown in Fig. 5A, the image is hidden by the start
marker evers when th 'Star marl?erhfll S di'spo sed at the end of the image. As a result, as shown in

Fig. 6A, the range of the iruﬁ%e becomes very narrow so that the handrail inspection apparatus can
detect the start markerdfowhieP Qs2fown FVEigS BRMHraPRMRIGS BY tHe 5@Yt marker is wide so

that the portion of disconnection is also hidden. Thus, it is difficult to detect any flaw of the steel cords.
In the case phetetireaghst gielesradtiesl rectanalartstart marksr 8farelshast mrlengtr &= sB8own in Fig.
5B, the range hidden by the start marker 8 as shown in Fig. 6B is narrower than the case of Fig. 6A.

Thus, the performagice fapdeiectiag gay fiavwerhithe staehcaifls is iaprogad ohendiag start marker 8 is
disposed at an end of the image in the case where the short sides of the rectangular start marker 8 is

o e o L 8 S e sepae e st e
I n addi tion, each of Figs. 6A and 6B shows i nages phot ogr aphed
inthe state where the start marker is di sposed at an end of
theinmage, that is, inthestatewherethestart marker attached
to the handrail is disposed at an end of a range of the i nage
phot ogr aphed by the canera 4.

In each of Figs. 6A-6C, the portion of the start narker
isillustrated as a shaded portion in order to sinplify the
illustration. However, the portion of the start marker is
i ndi cated as solid black in an actual | y phot ographed i nage in
t he sane nanner asthefrane of theimage. Thus, itisdifficult
to di stinguishthe portionof the start marker fromthe frane.

I nthe casewheretheshort sides of therectangul ar start
marker 7 are long in length as showmn in Fig. 5A, the imge is

hi ddenbyt hestart mar ker evenwhent hestart marker 7i s di sposed

at the end of the image. As a result, as shown in Fig. 6A

10



On the other hand, in the case where the belt-like start marker 9 is attached obliquely with respect to
the circumferential direction of the handrail as shown in Fig. 50, the width of the start marker 9 is about
the same as that in the case of Fig. 5B. Therefore, as shown in Fig. 6C, the range hidden by the start
marker 9 can be suppressed substantially to the same extent as that in the case of Fig. 5B.

Further, since the belt-like start marker 9 is attached obliquely with respect to the circumferential

direction of theehaadgd, dihetrhedensiperd duostast wearkenQris ogpeset aant be wdadedin the
circumferential direction of the handrail. Thus, there is no fear that it is difficult for the handrail

inspection apRaKE b retish el arkeié agasehe st Maskeie? Is djsppagdial the end of

the image and assimilated to the frame of the image, as shown in Fig. 6B. As described above, in

the passenger conveyor handrail inspection method according to the embaodiment. the start marker 9
shaped like el gﬁ'\d% rr'la?der&c'ctpa rﬁzg’)er?a Spégﬂeq?n a'-r%o(yi/ep@\%%gtrta%%ir% %ra{ga'f%kedetro thg handrail 2
so that the longitudinal direction of the belt is inclined with respect to the conveyance direction of the

handrail 2. TREIRaRGE REIAEE RPTHE KBrPMEHIES ARG ihRIYE YeheaBt dHaRe x ThYS.

photographing is detected so that a reference position for identifying the position of the generated
image in thd tonweyanté idoraettiort of thetlentdraihgah bawledérnihed sit estheeefos possible to provide
a passenger conveyor handrail inspection method, by which a position where flaw detection is started
can be identified easily pne a4egiqmuterteievhor t si des of the rectangul ar start

mar ker 8 are short in length as shown in Fig. 5B, the range

hi dden by the start marker 8 as shown in Fig. 6B is narrower

t han t he case of Fig. 6A. Thus, the perfornmance for detecting

any fl awof the steel cordsisinproved. Wenthestart marker

8 i s disposed at an end of the image i nt he case where t he short

sides of the rectangular start marker 8 is short in |ength,

it is however likely that the handrail inspection apparatus

cannot detect the start marker 8 because the wi dth of the start

mar ker 8 maki ng the i nage narrowi s too snall, as shown in Fig.

6B.

On the ot her hand, in the case where the belt-1ike start

marker 9 is attached obliquely with respect to the

circunferential directionof the handrail as showninFig. 5C

the width of the start marker 9 is about the sanme as that in

t he case of Fig. 5B. Therefore, as shownin Fig. 6C, the range

hi dden by the start marker 9 can be suppressed substantially

11



detection cannot be performed can be reduced. Of the shape of the start marker 9 according to
the embodiment, the shape of the end portion in the direction perpendicular to the circumferential
direction of the handrail has an angle with respect to the longitudinal direction of the belt-like start
marker 9 as shown in Fig. 50. Therefore, when the user attaches the start marker 9, the user can
attach the start marker 9 in accordance with the angle provided in the end portion. Thus, the user can
attach the stast miaekey ghwitke the samasandgiaany muntieercddsinast  Fi gln &Blition, the start marker 9
is constituted by a thin material sheet containing metal powder for shielding X-rays. Therefore, even

when the start markgq,9mgpe isdetachebiog ihq handiallsuriaas: fagregs RodeaiibRbhe start

marker 9 may cause damage to the handrail and the apparatus. Further, a laminate in which coating

layer as other material layers, are provided to, coat a thin material layer containing the aforementioned
mecal ponc 0P ] A HoGHd P BRSLr 8 SHRAET 810 A5 Aokl QHai abpfed o the

surface of one of the coating layers may be used as the start marker 9. Thus, the start marker 9 can
be attachedt@R&ably: ahdBsE@NESeXBaNL WhE: BiddindiRisker. A pagsBh§@asiieyBR handrail

inspection method f or
be widened in the circunferential direction of the handrail.

Thus, thereis no fear that it is difficult for the handrail
i nspection apparatus to detect the start marker 9 because t he
start marker 9i s di sposedat t he endof t hei mage and assi m | at ed
to the frane of the inage, as shown in Fig. 6B.

As descri bed above, in the passenger conveyor handrail
i nspectionnethodaccordingtotheenbodi nent, thestart marker
9 shaped like a belt and nade of a material opaque in X-ray
phot ographing is attached to the handrail 2 so that the
| ongi tudinal direction of the belt is inclined with respect
to the conveyance direction of the handrail 2. The range
shielded by the start marker 9 in an i nage generated by the
X-ray photographing is detected so that a reference position
for identifying the position of the generated inage in the
conveyance direction of the handrail can be determ ned. It
i stherefore possibletoprovide apassenger conveyor handrai |
i nspection nmethod, by which a position where flaw detection

is started can be identified easily and a regi on where fl aw
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inspecting a flaw of a tension member provided inside a handrail based on an image generated by
performing through transmission of the handrail, the handrail being driven in sync with steps on which
passengers stand, the method comprising the steps of : attaching a marker shaped like a belt to
the handrail so that a longitudinal direction of the belt is inclined with respect to a conveyance direction
of the handrail, the marker being made of a material opaque in the through transmission; detecting
a range shielded by itla neatkeron the ipagé gemechtedbylibe tydugbdransmission, so as to
recognize a reference position for identifying a position of the generated image in the conveyance

direction of the handpiliapd shaHisPEEtiRG Ehestiaw of the lensian memheadifiogn the gererated image

based on the reference position. 2. A passenger conveyor handrail inspection method according to

Claim 1, WhSF%%:di ment, the shape of the end portion in the direction

per pendi cul ar tothecircunferential directionof the handrail
has an angl e with respect to the |l ongitudinal direction of the
belt-1ike start marker 9 as shownin Fig. 5C. Therefore, when
t he user attaches the start marker 9, the user can attach the
start marker 9 in accordance with the angle provided in the
end portion. Thus, the user canattachthe start marker 9w th
t he sanme angl e any nunber of tines.

Inaddition, the start marker 9is constituted by athin
mat eri al sheet containi ng netal powder for shielding X-rays.
Therefore, even when the start marker 9inuseis detached from
the handrail surface, there is no fear that the start marker
9 may cause damage to t he handrai |l andthe apparatus. Further,
alamnate inwhichcoating!layer as other material | ayers are
provided to coat a thin material |ayer containing the
af orenent i oned net al powder, and an adhesi ve for attachi ngthe
start marker 9 to the handrail is then applied to the surface
of one of the coating | ayers may be used as the start narker
9. Thus, the start marker 9 can be attached renovabl y and used

repeat edl vy.
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a longitudinal end portion of the belt-like marker is formed with an angle corre sponding to an
inclination with re spect to the conveyance direction in attachment of the marker to the handrail, and
the marker is attached to the handrail in accordance with the angle of the longitudinal end portion of
the marker. 3. A passenger conveyor handrail inspection method according to Claim 1 or 2, wherein:
the through transmission is photography using X-rays; and the marker is a sheet-like member
containing ¢tat powdet tair shikldisg the X-rays.

1. A passenger conveyor handrail inspection nethod for
i nspectingaflawof atensi onnenber provi dedi nsi de ahandrail
based on an i mage gener at ed by perform ng t hrough transni ssi on
of the handrail, the handrail being driven in sync with steps
on whi ch passengers stand, the net hod conpri singthe steps of:

attaching a marker shaped |like a belt to the handrail
so that a longitudinal direction of the belt isinclinedwth
respect to a conveyance direction of the handrail, the nmarker
bei ng nade of a nmaterial opaque in the through transm ssion;

detecting a range shielded by the marker in the inmage
generated by the through transm ssion, so as to recogni ze a
reference positionfor identifyingapositionof the generated
i mage in the conveyance direction of the handrail; and

I nspecting the flaw of the tension nenber fromthe
generated i mage based on the reference position.
2. A passenger conveyor handrail inspection nethod
according to Claim1l, wherein:

a longitudinal end portion of the belt-1ike marker is
formedw t hanangl ecorrespondi ngtoaninclinationw threspect
to the conveyance directionin attachnment of the marker to the

handrail, and the marker is attached to the handrail in
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4. A passenger conveyor handrail inspection method according to Claim 3, wherein: the marker is
formed in such a manner that a layer containing the metal powder is coated with other material layers
and a layer of an adhesive agent for attaching the marker to the handrail is provided on a surface of
one of the other material layers.

accordance with the angl e of the | ongitudinal end portion of
t he marker.
3. A passenger conveyor handrail inspection nethod
according to Caim1l or 2, wherein:

t he through transm ssion i s photography using X-rays;
and

the marker i s asheet-I|i ke nenber cont ai ni ng net al powder
for shielding the X-rays.
4. A passenger conveyor handrail inspection nethod
according to Claim3, wherein:

the marker is forned in such a manner that a |ayer
cont ai ni ngt he met al powder i scoatedw thother naterial | ayers
and a | ayer of an adhesive agent for attaching the marker to
the handrail i s providedonasurfaceof oneof theother materi al

| ayers.
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