ESCALATOR MONI TORI NG APPARATUS BACKGROUND OF THE I NVENTION 1. Field
of the Invention [0001] The present invention relates to an
escal ator nonitoring apparatus, and particularly relates to an

escal ator nonitoring apparatus which is suitable for photographically
recordi ng how passengers ride on an escalator. 2. Description of the
Background Art [0002] Sonme background-art escal at or
arrangenent structures have protection units. Each protection unit is

provided in a narromfanggg%gg%éﬁgﬁbﬁfy Gbg%ggﬁngsaning handr ai |

of one escal ator placed W an incli'nation ween upper and | ower
floors in a building and a ceiling of the building or in a

narrow angl e portion forned between a noving handrail of one of a
plurality of escal ators praovided crosswise in side view and a bottom

portion of another of th&ASCEPHIEr €F THE oIt or event passengers

fromgetting caught into the narrow angle portion. Each protection
unit has &~s?ﬂ8&gu93 FRe WPt €Y1 i nder having a predet er ni ned
dianeter is provided in a front end portion of the protection unit so
t hat the dYlOCAder can inform a passenger of danger and prevent the

passenger from _ _
The present invention relates to an escalator monitoring

apparatus, and particularly relates to an escalator monitoring
apparatus which is suitable for photographically recording how
passengers ride on an escalator.

2, Description of the Background Art

[0002}

Some background-art escalator arrangement structures
have protection units. Each protection unit is provided in
a narrow-angle portion formed between a moving handrail of one
escalator placed with an inclination between upper and lower
floors in a building and a ceiling of the building or in a
narrow-angle portion formed between a moving handrail of one
of a plurality of escalators provided crosswise in side view
and a bottom portion of another of the escalators, in order
to prevent passengers iromgetting caught into the narrow-angle
portion, Each protection unit has a structure in which a
cylinder having a predetermined diameter is provided in a front
end portion of the protection unit so that the cylinder can

inform a passenger of danger and prevent the passenger from



bei ng i njured when the passenger collides with the cylinder of the
protection unit. [0003] An accident that a passenger falls
down or gets caught to tunble down the stairs for sonme reason nmay
occur in an escalator included in such an escal ator arrangenent
structure. In consideration of such a possibility, there has been
proposed an escal ator nonitoring apparatus in which a nonitoring
canera is provided to take pictures of the state of an escal at or

whi ch i . q . . . .

detoct i brerRotiaeB PRI pRnslhbeE Do PRI iR PLRY, SRyl
ded f det er m ned i od d the ti when th

recorde gg0$%$re gﬁg%nlne gfrlo aroun e tinme when the sensor

detects tHe &P +°¥h& protection unit (e.g . see

JP—A—2002-%&§§55) . [ 0004] In addition, in an escal ator

i ncl uded i h an escal ator arrangenent structure, a passenger

| eani ng out of a aniﬂg handrai|l may be not aware of a narrOMFanq!e
portion approachPngct erb‘hstg’é‘ﬁgérpfl‘%’r?ngt% tgddsetiyBt FodehBsCaRIl
protection unit. In order to prevent a significant accident from
occur ri ng HnEWiRle ¢ovEnslhe shashs 6Py SERGILEASPBMaY P EIE I ADES PR tR¥en
proposed, in which the protection unit can be recognized in advance
due to a derdadsd suspefledn i srdaxidicroprrpadpretecstotiia- ahd

supported by an elastic body (e.g. see JP-UM A-61-154278) . [0006]
consideration of such a possibility, there has been proposed

an escalator monitoring apparatus in which a monitoring camera
is provided to take pictures of the state of an escalator which
is being used by passengers, while a sensor is provided to detect
vibrationof theprotectionunit so that pictures canbe recorded
for a predetermined period around the time when the sensor
detects the vibration of the protection unit (e.g. see
JP-A-~-2002-114475) .

[0004]

Inaddition, inanescalator included in such an escalator
arrangement structure, a passenger leaning out of a moving
handrail may be not aware of a narrow-angle portion approaching
the passenger till the passenger touches a protection unit.
In order to prevent a significant accident from occurring in
such a case, a safety device for an escalator has been proposed,
in which the protection unit can be recognized in advance due
to a detector suspended in front of the protection unit and

supported by an elastic body {e.g. see JP-UM-A-61-154278).



In the aforenmenti oned escal ator nonitoring apparatus according to the
background art, wiring of a signal line to be connected to the sensor
for detecting vibration of the protection unit is required to be
extended to a control unit of the canera so that there is aproblem
that installation expense increases due to wiring work on the
bui | di ng side. [0007] In addition, the canera is required to
be placed on a ceiling or a wall of the building. Since the place
where the ﬁgﬂﬁéa can be attached is limted, there is a problemthat
a good vis ield of the canera cannot be secured. Wen the ceiling

or the wall has _a special structure such_as a doupl e hei ght
structure, a gl &8st&l PETRTSRE FisH §ﬁFﬁéa§??u%?%ﬁ%ﬁr%PQb%pPPﬁﬁtus

special finishing structure, etc., there is a problemthat the canera
cannot be 3AcREEdRI[ bpoBlre backaropnd: fek; Yhetwd (f & ShERdHehRf theat
light of a lighting systemin the building enters the canmera so that
an essent ik C}ﬁ"&iﬂ?céﬁdahoi %@Wﬂﬁ§rdﬁ?FP€EFth%ﬂ§é@m offg the
reflected glare of the light in the image. [0009] Mor eover,
even i f anpredsengen sl nforpadiogd dandeer ebyenfied det @ctontrolichiyig
t he passenger before the passenger

of the camera so that thereisaproblemthat installation expense

increases due to wiring work on the building side.

[00G7]

In addition, the camera is required to be placed on a
ceiling or a wall of the building. Since the place where the
camera can be attached is limited, there is a problem that a
good visual field of the camera cannot be secured. When the
ceiling or the wall has a special structure such as a double
height structure, a glass wall surface finishing structure,
a ceiling special finishing structure, etc., there is a problem
that the camera cannot be placed.

[0008]

Further, there is a phenomenon that light of a lighting
system in the building enters the camera so that an essential
part of an image becomes difficult to see due to reflected glare
of the light in the image.

[00091]

Moreover, even if a passenger is informed of danger by

the detector touching the passenger before the passenger



collides with the protection unit, only the passenger | eaning out of
an escal ator can be aware of the danger. Thus, there is a problem as
follows. That is, if the passenger renmains |eaning out, there may
occur an accident that the head of the passenger gets caught into the
narrow angl e portion between the noving handrail and the building
ceiling or the passenger collides with the narrow angl e portion.
O her passengers may be so late in becom ng aware of the accident

be late .in. rescu t he passen nvol ved in

t hat they may, in er | %he .
acci dent TP LHESTaPT BhHaTGPEC HOT HiOh UBE o PR FAGPaaroRsal brgein
[ 0010] A first object of the present invention is to provide
an escal at®t fdnPRFFTRY CRPURS I 3T OF SREaMRIEY or TPHR nigtere
pi ctures of how passengers ride on an escal ator can be placed
regar dl esstf* PREPIEMURE UFRL WSy bERRHEI BYy off tHhe PPPFERERE BFMIIRS
escal ator. [0011] A second object of the present invention is
to provi deeaiagcarht d?h%f“ﬁﬁﬂwl%ﬁﬂa@%@%f&emh tchhe heaferd the
taki ng pictures of how passengers ride on an escal ator can be
att ached, réstsseiyed enbs achudgttedndasihg. ndpopjangle poraipnilpetwsisrect
of the present invention is to provide an escal ator nonitoring
appar at us tihe whivehg dhegwiverid fod thekbuglding ceiling or the passenger
collides with the narrow-angle portion. Other passengers may
be so late in becoming aware of the accident that they may be
late in rescuing the passenger involved in the accident in the
narrow-angle portion or in calling an ambulance.
[001C]

A first object of the present invention is to provide
an escalator monitoring apparatus in which a camera for taking
pictures of how passengers ride on an escalator can be placed
regardless of the structure of a building or the structure of
the escalator.

[0011]

A second object of the present invention is to provide
an escalator meonitoring apparatus in which a camera for taking
pictures of how passengers ride on an escalator can be attached,
detached and adjusted easily.

[0012]

A third object of the present invention 1s to provide

an escalator monitoring apparatus in which a camera for taking



pi ctures of how passengers ride on an escalator is hardly affected by
external light or light of a lighting systemin a building. [0013]

A fourth object of the present invention is to provide an escal at or
nonitoring apparatus in which a canmera can be protected from

m schief, while a passenger |eaning out of an escal ator or passengers
around the passenger can be warned. [0014] A fifth object of
the present invention is to provide an escal ator nonitoring apparatus
in which any kind of canmera can be attached. SUNNAEY OF TH%&%‘ ENTI ON
[ 0015] PICLYrRSy Phe POV PATE L The 61 EJoPgSBbReRt e at or
nonitoring apparatus accordin resent invention is provided

to the

in an escaitsstesy Panaéh%ﬁ@a%%rwtupé Ea%ﬁgv% SHridEEELRENSYRFET HFhe
protection unit is disposed in a narrowangle portion formed between
a nmovi ng am¥adidingt one escal ator placed with an inclination and a
ceiling of a building or in a narrowangle portion fornmed between a
movi ng hand¥0di3l of one escal ator and a bottom portion of another
escal ator di sposed crosswi se and adjacently to the first-nmentioned
escal ator. The prbtecth abjgtitt ofhasha mdsiendeinventidr aist teoi peovide

an escalator monitoring apparatus in which a camera can be
protected from mischief, while a passenger leaning cut of an
escalator or passengers around the passenger can be warned.
f0014)]

A fifth object of the present invention is to provide
an escalator monitoring apparatus in which any kind of camera
can be attached.

SUMMARY OF THE INVENTION
[0015]

In order to attain the foregoing objects, an escalator
monitoring apparatus according to the present invention is
provided in an escalator arrangement structure having a
protection unit. The protection unit is disposed in a
narrow-angle portion formed between a moving handrail of one
escalator placedwith an inclination and a ceiling of a building
or in a narrow-angle portion formed between a moving handrail
of one escalator and a bottom portion of another escalator
disposed crosswise and adjacently to the first-mentioned

escalator. The protection unit has a cylinder on a front side



thereof to prevent passengers fromgetting caught into the

narrow angl e portion. The escal ator nonitoring apparatus includes a
cylindrical body which has a predeterm ned | ength and which is
suspended in front of the protection unit, and a canmera which is
received inside the cylindrical body. [0016] According to the
i nvention configured thus, the nonitoring canmera can be nounted in
the best position where ascendi ng/ descendi ng conditions of passengers

can be noni,tored, .regardless of the ceiding or,wall struct.ure t he
bt o ng- st ke BRESpEE Sl adient crondolE iy CRHELIS Ohel |
an escalapor_nnqito&ing agfaratu inclugin% amountin 'igyhicgis
recei ved iHSi* @& CRELEYPPRUTTRal TB6dFSEBgRat ier™MTP e CRREFETED as

to support, the canera.. The nounting jig.includes at | east a canera
mount i ng difSE-USEE & PatinB cSdsPeA% i G Bfes® PHRESCEREE R HotfRI Y
disc is screwed to an upper nounting portion of the canera and has a
hol e of a 3eHBLERniRet TRAARRAY ATARE it drha MErESrtans wrpturand ty
of nounting hol es provided at predeterm ned angul ar intervals in
posi ti ons aatcagedipsvhhel b% repriothst dnfided thadrysindomaheody -
pr edet er mi ned-di aneter hol e. Thesuspensi onpl at eshaveapair of
suspensi onfMWdleés provi ded near end portions thereof respectively and
t hreaded hol es provided at predeterm ned distances bel ow t he
suspensi on hol edcrespiny i velthe Theepdarienacosf agteehedhushr dlagh t he
nmounting hol es and pl aced by suspenders inserted into the pair of
suspensi omdndlcesingndaserewsaratbe tthented in the best position where
engagedw t ht het hr eadedhol esprovi dedi nt hesuspensi onpl ates through a
pai r of helsesngiavidedcémndingtan®ielonk b €ophceBngérs banmd mawlitadd,
body respectively, so as to suspend the cylindrical body.

regardless of the ceiling or wall structure of the building

around the escalator.
[0017]

The invention provides an escalator monitoring apparatus
includingamounting jigwhichisreceivedinsidethecylindrical
body together with the camera so as to support the camera. The
mounting jig includes at least a camera mounting disc and a
pair of suspensionplates. The camera mounting disc is screwed
to an upper mounting portion of the camera and has a hole of
a predetermined diameter in a center thereof and a plurality
of mounting holes provided at predetermined angular intervals
in positions at a distance of a predetermined radius f£rom the
predetermined-diameterhole. Thesuspensionplateshaveapair
of suspension holes provided near end portions thereof

respectively and threaded holes provided at predetermined



[ 0018] According to the invention configured thus, the canera
is nounted on the nounting jig, and the nounting jig with the canera
is placed by the suspenders inserted into the suspension holes. Thus,
the cylindrical bodycanbenmounted on thenounting jig after the angle
of a lens of the canera is adjusted. [0019] The invention
provi des an escal ator nonitoring apparatus further including a cover
pi ece which covers an inner circunference of the cylindrical body so

as to rangge froman upper. end portion of the cylindrical body at
Toast 1o ShaRreg e lh (R P B aneF G PEG T RR an The daritra
antireflection piece which has at | east | engt h_extending froma
| ower end ﬁa?%%EPr%?%Ehﬁ@%%Pﬁth% @% ipéﬁf:egr]ﬂyt ?‘E%P?I}%%ﬁsa
| ower end portion of a visual field of the canmera is projected _on the
vi sual fi fFegitgd Bt hee @2rEref FHSPRRSETR FRAEF e ANDhBRLYSHATS WIS
covers alnost half a circunference of the cylindrical body on an
opposi t e $NgaIes wié thesthueades e 1o Rupy idereiret Rap i FPefiionplates
configuration, the antireflection piece suppresses light reflected by
t he inner bhalougsf at beirydl dddiesabrpvdgednid: entdériager hélveeinay adngl e
of the canmera. It is therefore possible to reduce reflected glare in
an i mage pihekedlapdbycthebabnerespdcddeLly. so aTheo iswamsnidomhyer ovi des
an escal ator nonitoring apparatus, wherein the cover piece and the
antirefl ectvildndpiieed ko@yformed and integrated as an opaque film
having a T- or L-shape, while a plurality of pairs of holes matching
w th the gaionsoef holes provided in the cylindrical body are provided
in portions of the cover piece, so that the screws engaged with the
t hr eaded hol es atcbheim®wit tAg jnGroERrStOAfifuddd idher, shefateef
the cylindrical body.
is mounted on the mounting jig, and the mounting jig with the
camera is placed by the suspenders inserted into the suspension
holes. Thus, thecylindrical bodycanbemountedon themounting
jig after the angle of a lens of the camera is adjusted.

[0019]

The invention provides an escalator monitoring apparatus
further including a cover piece which covers an inner
circumference of the cylindrical body so as to range from an
upper end portion of the cylindrical body at least to a lower
end portion of the mounting jig, and an antireflection piece
which has at least a length extending from a lower end of the
cover piece to a point where light emitted from a lower end
portion of a visual field of the camera is projected on the
visual field side of the camera in the cylindrical body, and

which covers almost half a circumference of the cylindrical



[ 0021] According to the invention configured thus, the opaque
filmcan hide the canera, the nounting jig, a cable, etc. Thus, the
canera can be protected fromm schief. In addition, due to the screws
engaged with one pair of the plurality of pairs of holes of the cover
piece inline with the holes of the cylindrical body, the cover piece
and the antireflection piece can be fixed to the inner surface of the
cylindrical body easily. [0022] According to the first

configur atﬂogﬁé,p%k %Hgo#ﬁé’%:%% %Qldﬁ;' kol %h?oéfé@éle 41210 Q¥ QE% %amera.

nonitoring aratu e nonitoring canera can nounted in

t he best Lt Lon where ascendi ng/.descendi condi ti.ons of passengers
can be momitdr SAS (RO i EET 16P THE COTTT RET6T Chl P ISt EL TR o SToT he

bui | di ng ar.ound tE escal at while t C ra is, received insid
The oyl Pndriath TBOGSCEe e aby DISTal L ool B e et o DPHg 2t
noni toring appar at us. %00234 According to the second
conf i gur atS YT 3% ﬁz‘ei veFH DA% e o bRE; ﬁ@gFFﬁ' mount-&d SHEFREPHR
camera can be suspended_ with the suspenders inserted into the
suspensi oPHFE e FRUESIHFe KeHhECAEaflBES atff (it dMPFRIPHBERE StP &35i | y
and in a short tinme. [0024] According to the third
conf i gur atihén céfetRe i nvention, the antireflection piece suppresses
| ight reflectedby the inner surface of the cylindrical body and
entering tlH@2Pilewi ng angle of the canera, so as to reduce reflected
glare of the light in an imge picked up by the canera. It is
t her ef or e possibednvengiovicdevadeaxy ¢edalgicot mewl t§00RGpparatus,
whereln the cover piece and the antireflection piece are formed
and integrated as an opaque film having a T- or L-shape, while
a plurality of pairs of heoles matching with the pair of holes
provided in the cylindrical body are provided in portions of
the cover piece, so that the screws engaged with the threaded
holes of the mounting jig can stop in an inner surface of the
cylindrical body.
[0021]

According to the invention configured thus, the opadue
film can hide the camera, the mounting jig, a cable, etc. Thus,
the camera can be protected from mischief. In addition, due
to the screws engaged with one pair of the plurality of pairs
of holes of the cover piece in line with the holes of the
cylindrical body, the cover piece and the antireflection piece

can be fixed to the inner surface of the cylindrical body easily.

[6022]



According to the fourth configuration of the invention, the opaque
filmcovering the range fromthe upper end portion of the cylindrical
body to the I ower end portion of the nounting jig can hide the
canmera, the nounting jig, a cable, etc. In addition, due to the
plurality of pairs of holes provided in portions of the cover piece
so as to match with the pair of holes provided in the cylindrical
body, the cover piece and the antireflection piece can be fixed to

the inner surface of .the cylindgrical bo easily. | EF DESCRI PTI ON
O THE DR NoaAEGOsaiHS €0 \chaTE £ RYBLLRREL bn FLRE BRI,
escal ators, t 9 which, first enbodi nent, of an escalator.nDnLt0£i

appar at us ‘dc¢8riit$yR Fﬁépiﬁ%%é§ﬁ1¥qﬁﬁﬁﬂ§%ﬂ9'F?pﬁﬁﬁF?%dflw 1c éﬁ% g.
2 is a longitudinally sectional view shgwing .a configuration aof the
first enbdBFHERELIGF FABSER GRS "RBREEGS ’rrhgt}%?pﬁ%%s&t HSSAELDR d’i’}}@el 0

t he present inventiaon; . Fig, 3 is a perspective view showi ng a
conf I gur atiss¢neE ng/ ABERERAYRY ang%wra%afmSﬁﬁegﬁrw@né?wmﬁe f

t he invention;
regardless of the celling or wall structure of the building

around the escalator, while the camera is received inside the
cylindrical body to thereby obtain excellent design of the
monitoring apparatus.

[(0023]

According to the second configuration of the invention,
the mounting jig mounted with the camera can be suspended with
the suspenders inserted into the suspension holes. Thus,_the
camera can be adjusted and mounted easily and in a short time.
[0024]

According to the third configuration of the invention,
theantireflectionpiece suppresses light reflectedby the inner
surface of the cylindrical body and entering the viewing angle
of the camera, so as to reduce reflected glare of the light
in an image picked up by the camera. It 1s therefore possible
to provide an explicit picture.

[0025]

According to the fourth configuration of the invention,

the opaque film covering the range from the upper end portion

of the cylindrical body to the lower end portion of the mounting



Fig. 4 is a cross-sectional viewtaken on line DDDin Fig. 2;
Fig. 5 is a devel opnment showi ng a configuration of an L-shaped
antireflection piece provided in the first enbodi nent of the

i nvention; Fig. 6 is a view for explaining howto use the
first enbodi ment of the invention; Fig. 7is a

| ongi tudi nally sectional view show ng an upper end main portion of a
cylindrical body shown in Fig. 2; Fig. 8 is a side view

show ng escalatorﬁ.éo %gich a secggd enbodi_ ment of _an scalgtor
moni t or i ng HpFarattes attord g 2 o LR PHEsE JitfvehtTBH G's SAppl i BY;
Fig. 9 is a perspective view show ng a configuraiion of a npynting
jig provi AL 7} e AU i - FEBOBFAOAEY GfF PROLPnvE a5 PARHLGES 11
Fig. 10 is a devel opnent showi ng a configuration of a_ T-shaped

antir ef | eRIGAPPECELpEBTI TP P4FFE S8cBAIC MRt hofheneair of

i nvention. . . ' ' _
holes provided in the c¢ylindrical body, the cover piece and

the antireflection piece can be fixed to the inner surface of

the cylindrical body easily.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

Fig. 1 is a side view showing escalators to which a first
embodiment of an escalator monitoring apparatus according to
the present invention is applied;

Fig. 2 is a longitudinally sectional view showing a
configuration of the first embodiment of the escalator
monitoring apparatus according to the present invention;

Fig. 3 is a perspective view showing a configuration of
amounting jigprovided in the first embodiment of the invention;

Fig. 4 is a crogs-sectional view taken on line D-D in
Fig. 2;

Fig. 5 is a development showing a configuration of an
L-shaped antireflection piece provided in the first embodiment
of the invention;

Fig. 6 1s a view for explaining how to use the first

embodiment of the invention;

10



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0027] Enbodi ment s of
escal ator nonitoring apparatuses according to the present invention
w Il be described belowwth reference to the drawi ngs. [0028] First
Enbodi ment Fig. 1 is a side view showi ng escalators to which a
first enbodi ment of an escal ator nonitoring apparatus according to
the present invention is applied. Fig. 2 is a longitudinally
sectional view show ng a configuration of the first enbodi nent of the

escal at or nnnitgfln gg ratu g % %o thgvpres nt . i nvention.
Fig. 3is a perspéctiV At -Gufat ™ol W&%&‘?%ﬂ.g
provided in the first enbodlnent of the invention. Fig. 4 is a

cr oss- sect§BhA2 I BRTEARBNOHNA | FHEH TP Y] PoéVgSh9wnF¥@ Figj Zig
devel opment showing a conflguratlon of an L-shaped antirefl ection
pi ece provi ded lFr'*rgt Heifiar St b EYiSha ngre s atorents shickisgsesrnd a
view for explaini how to use the first enbodi ment of the invention.
Fig. 7 is Woﬁigiepgdpﬁaﬁf} $SEaé it on dlon R S0P PR AU ggeprding to
endnmai nportion of a cylindrical body shown in Fig. 2.

the present invention is applied;

Fig. 9 is a persgspective view showing a configuration of
a mounting jlg provided in the second embodiment of the
invention; and

Fig. 10 is a development showing a configuration of a
T-shapedantireflectionpieceprovided in the second embodiment

of the invention.

DETAILED DESCRIPTION OF THE INVENTION
[06027]

Embodiments of escalator monitoring apparatuses
according to the present invention will be described below with
reference to the drawings.

[0028]
First Embodiment

Fig. 1 is a side view showing escalators to which a first
embodiment of an escalator monitoring apparatus according to
the present inventiocon is applied. Fig. 2 is a longitudinally
sectional view showing a configuration of the first embodiment

of the egcalator monitoring apparatus according to the present

11



[ 0029] As shown in Fig. 1, the first enbodi ment of the

escal ator nonitoring apparatus according to the invention is applied
to an escalator 1. The escalator 1 is placed |lying between upper and
| ower floors. The escalator 1 has a noving handrail 2 to be held by
passengers, a balustrade 3 supporting the noving handrail 2, an outer
deck 4 retaining the balustrade 3 fromits outside, a control unit 5
for controlling the escalator 1, and a bottom portion 6 having an oi
pan etc. dj§po ed undgr t he escal at or ition

A, 003 , | n., add ,
Pt R S Py o F L DS e rarer iy T e e r bV e )

four escalators, that is, the aforenentioned escalator 1 and ofher
escal ator§aﬁt§{ ARGl él%iﬁ’ﬁ‘?‘é?rdoetdne‘rnet%‘? Fat ?rﬁ]%“g]sf%%l‘ttat tﬁ[le
carries out ascending . operation fromthe first floor to the second
floor. TheTW&EAL&Por F4I c4riF &sCHRs tRA ey vpfe LateBrPT LoRettHid
second floor to the first floor. The escalator Ib carries out
ascendi ng 6p&r&ti 8n f¥EMm thé Sséconde! Popent Ghave nohpr 8oR f porrathfe
escalator |c carries out descending operation fromthe third floor to
t he secondf lagok-sheped]antirefleqti caddiiticenprenided egrdihet drigsita, | b
and | c are provided parallelly or crosswi sewith each other .

Nar r ow angimsediimennso artdef onviedt bat we€agt he iroei wipvhdndr expl2iming he
escalator 1 and a bottom portion 6a of the escalator |a and between

t he novi ngrchandrasé theffitdhe esbadatert bfanteaifotioimmor Fign Bhisof
the escalator Ib. In order to prevent passengers frongetting caught

i Nt 0 such aladwuaiglaé 1 pektitdbial &1ipvaheet ngRnubper Eridndirgpaseithr n
eachnarrow angl eportion . As soon as apassenger touches the

protecti omfual tylinbhecdI BLDE iLdwiith Figan2shake so as to nake the
passenger aware of danger. Further, a

[0029]

As shown in Fig. 1, the first embodiment of the escalator
meniltoring apparatus according to the invention is applied to
an escalator 1. The escalator 1 is placed lying between upper
and lower floors. The escalator 1 has a moving handrail 2 to
be held by passengers, a balustrade 3 supporting the moving
handrail 2, an outer deck 4 retaining the balustrade 3 from
its outside, a control unit 5 for controlling the escalator
1, and a bottom portion 6 having an cil pan etc. disposed under
the escalator 1.

[0030]

In addition, assume that the first embodiment of the
invention includes totally four escalators, that is, the
aforementioned escalator 1 and other escalators la, 1lb and lc

similar thereto. Here, the escalator 1 carries out ascending

12



protection unit 8 is firmy fixed to the bottom portion 6a of the
escalator la and a cylindrical body 9 is disposed in front of the
protection unit 7. [0032] The cylindrical body 9 is nade of a
transparent acrylic material the sane as that of a cylinder attached
to the protection unit 7. The cylindrical body 9 suspended shakably
has a structure which can prevent any passenger from being injured
when t he passenger collides with the cylindrical body 9. The length

of the cylindrical hody 9 may, be set so th the 1o end thereof is
ot | ot SHORIEEI oA hE S e o6F ERo CHEVPREC TR 2iihen t he
cylindrical bady 9 is suspended. %0033 ) As shown in Fig. %i a
camera f oreS56r 8Fi1r1?gc6‘£§%@ﬁgcé+rsd ACEREIRE CReZAs o, Tt hpsSecpn
canera 10 for taking pictures of how the passengers ride on the

escal at or f19o% tf SposeESt ALePR: | AREQA SR LapPE RF TSt HE: 3549 UM% a

body 9. A done 10A is nounted on the canera 10. [0034
operation from the second floor to the third f£loor. The

escalator lc carries cut descending operation from the third
floor to the second floor.
[0031]

In addition, these escalators la, 1b and 1lc are provided
parallellyorcrosswisewitheachother. Narrow-angleportions
are formed between the moving handrail 2 of the escalator 1
and a bottom portion 6a of the escalator la and between the
moving handrail 2 of the escalator 1 and a bottom portion 6b
of theegcalatorlb. Inordertopreventpassengers fromgetting
caught into such narrow-angle portions, a protection unit 7
isdisposedineachnarrow-angleportion. ASsoonasapassenger
touches the protection unit 7, the protection unit 7 can shake
so as to make the passenger aware of danger. Further, a
protection unit 8 is firmly fixed to the bottom portion 6a of
the escalator la and a cylindrical body 9 is disposed in front
of the protection unit 7.

[0032]

The cylindrical bedy 9 is made of a transparent acrylic

material the sameas that of acylinder attachedtotheprotection

unit 7. The cylindrical body 9 suspended shakably has a
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In addition, as shown in Fig. 3, a nounting jig 11 has a canera
mounting disc 'IA and a pair of suspension plates 11B. The canera
mounting disc 11A has a hole ha of a predeterm ned dianeter in a
center thereof and a plurality of nounting holes bib on a
circunference of a predeterm ned radius fromthe center of the
predet er mi ned-di aneter hol e ha and at predeterm ned angul ar intervals
fromthe center. The hole ha is used for connecting the canera 10

ith bl t 19a _of i ri ble 19 wired. fr t he boft
por i on_ 62 G “CKRHFAIGR PASYP OGS PRECOPET etk PALoF R N i ng

hol es bib are ovi ded for screwing the canmera nmounti disc 11A to
an upper r’f’%lﬁﬁ’[ Eﬁ‘@ TS of © W%H@FE iR C?'I]réné’&%ﬁ%ﬂg?%%’ppat e 1
areprovided erectly to be opposed to each other around the

pr edet er M fEE R afeths HOPBIRACHE RAYed TR tAfe SEANE? £RSUREE NP WSS C
11A. Here, the suspension_plates 11B are provided with threaded hol es
11c provi ¢&d BRepredéferin aaat di0St Bndesd obdire UPRET @afe? & thEUMY IRy
disc 11A respectively, and a pair of suspensionholes || dprovidednear
endpor t i odwngiratihe2 subpensio eyl iades calBbpdypict$ vadsperBigshenders 13
for connecting the nmounting jig 11 to a suspending fitting 12 are

i nserted ilM033tthe suspensi on holes 11d. [0035] I n addition
the threaded hol es 11c and the suspension holes |id are provided so

t hat the camer arposimdwmgndFdg. 1A acanmbeaképt rvoriitzenhgl pademddres
cylindrical body 9 is suspended fromthe bottom portion 6a of the
escal at or dratas shoalutdr B, gthdt {H036tamera 10 Heat thRinwheiridires
bottom portion 6a of the escalator la is inclinedat an angl e of about

30w t h r esfFetbwt thd hadienigeent al ddidretheosscanet©f 1t He Suspensd dm
pl ates 11B of the nounting jig 11 is extended by a predeterm ned

di stance st hatedibeXipRRS 8R4 A the sysnensien belegs | i d desomea
parallel to the bottom portion 6a of the escalator |a and the canera

nmount i Nng disSgelifbgconesndardzant alg.. 1 n addition, the suspension
hol es |i dareprovi dednear the upper end portions of the suspension
{0034]
In addition, as shown in Fig. 3, a mounting jig 11 has
a camera mounting disgc 11A and a pailr of suspension plates 11B.
The camera mounting disc 11A has a hole 1la of a predetermined
diameter in a center thereof and a plurality of mounting holes
llbonacircunmference of a predetermined radius from the center
of the predetermined-diameter hole l1lla and at predetermined
angular intervals from the center. The hole 1la ig used for
connecting the camera 10 with a cable connector 1%a of a wiring
cable 19 wired from the bottom portion 6a of the escalator la
threough the outer deck 4. The mounting holes 11lb are provided

for screwing the camera mounting disc 11A to an upper mounting

portionof thecamerall. ThesuspensionplatesllBareprovided
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pl ates 11B respectively. [0037] In this manner, the positions
where the suspension holes |ld are placed are adjusted in accordance
with the inclination angle of the bottom portion 6a of the escal ator
|l a so that the suspenders 13 having the sane shape can be used while

the canmera mounting discs 11A can be kept horizontal. It is therefore
possi ble to adjust the view ng angle of the camera 10 easily. [0038]
Next, description will be nmade bel ow on the optical influence of a

l'i ghting shown in

syst rovided in a, building. [0039 As
o oo ey GO e SRR A SRR 5P Bhovad | HiS ed ol are, In
which light C entening the inside of the cylindrical body 9 at an
i nci dent &HGISEEETRARPHEIRNACEICHT LR R OXAGEE 18011 AT FAFYUGH t he
cylindrical, body 9 while being reflected b¥ the inner surface of _the
cylindri(uﬂlsﬁoa§A9, B&T® e hP8r IUIPRRA TP IAFeF dl B aIfePESNRETST Wi
dealwith the refl ected gggre of the light, reflection of external
| i ght by tH&sedgerhetrs BFoYhéed Ati REpfeberhotRA difsncpe above
suppressed at |east before the external |ight reaches the visual
field of tihe camera. mp@OZD)g disc liwhgmsmpachnvelef |and ippagireed 15 is
provi ded, e.g. by pasting a seal or by applying a paint, on half the
ci r cunf er enspensfionhe leyllilddricyaldedodp rendipadid ooyspdsites sirmaiont he
phot ographing direction of the canera, reflected glare can be
prevent ed gflegrasottBr resgeciNexdly t heuspagéenher® uchoanecting the
antirefl ection piece 15 should be provided will be described. [0041]
mounting jig 11 to a suspending fitting 12 are inserted into
the suspension holes 114d.
[0035]

In addition, the threaded holes 1llc and the suspension
holes 11d are provided so that the camera mounting disc 1la
can be kept horizontal when the cylindrical body 9 is suspended
from the bottom portion 6a of the escalator la as shown in Fig.

1.
[0036]

That is, when the bottom portion 6a of the escalator la
isinclinedatanangleof about 30°withrespect tothehorizontal
direction, one of the suspension plates 11B of the mounting
jig 11 is extended by a predetermined distance so that an
extension of the suspension holes 11d becomes parallel to the
bottom portion 6a of the escalator la and the camera mounting
disc llA becomes horizontal. Inaddition, the suspensionholes

i1d are provided near the upper end portions of the suspension
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First, assune that light C at an incident angle a is reflected by the
i nner surface of the cylindrical body 9 having an inner diameter D,
travels in a vertical plane passing the central axis of the
cylindrical body 9 and reaches a | ower end point A of the visual
field of the canera. In this case, a distance L2 between the | ower
end point A of the visual field of the canera and a projection point

B fromwhich the external light Cis reflected twice in front of the
| ower end ohpt A %s obtaiged B% L2=2xDi xt ana. As descri bed
previ ousl A E édPedSGParE 6t ext ernal light in the visual field of

t he caneragfan e suppressed by the antireflectionpiece 15 provided,
e.g. by pa 9333 a seal or by applying a paint, on the opposite
surface to the photographing direction of the camera over the
vertical range B&tWieehMeRReF oldf RIRE PenHt WET ChReSYARSTS OF) /P krf
the camera and the projection point B and over the horizontal range
of the hor]ilzﬂo%%IP]@iC@\?ﬁ e 8AgPREtef rhaceanddnce FabkAhe inclination he
i nci dent angl e goes beyond the critical angle a0 and is closer to 90
degrees, tdgld of ditebpltis ndsen b atheheigHdaliater e dosthhbridfor e
ideally desired to conpletely cover half the I ength-direction surface
of the cyldusgendalrsbiddyaoing thersms skipecandepisedwhile the camera
Under actual | i ghtingconditions, however, the incident angle a is
rarely cl esenttdng0didegsekbd dan dredéeptohochieddtyaluppress thehtfodwose
incident angle a satisfies a<aO, the I ength nmay be obtained by
L2=2xDi xt anraE.1bAksto iddjlsits thase, ewduigl angeantofethectancata he «bdained.
[ 0043] The range where reflected glare should be suppressed
efficientlpoogenresponds to the distance L2 obtained by L2=2xDi xt ana0
fromthe | ower end point A of the visual field

Next, description will be made below on the optical

influence of a lighting system provided in a building.
[(0039]

As shown inFig. 2, theremay occur a phenomenon, so-called
reflected glare, in which light C entering the inside of the
cylindrical body 9 at an incident angle tcsmaller thanacritical
angle 00 travels through the cylindrical body 9 while being
reflected by the inner surface of the cylindrical body 2, and
entersthevisual fieldof thecamera. Todealwiththereflected
glare of the light, reflection of external light by the inner
surface of the cylindrical body 9 must be suppressed at least
before the external 1ight reaches thevisual fieldof the camera.
[0040]

When an antireflection piece 15 is provided, e.g. by

pasting a seal or by applying a paint, onhalf the circumference

16



of the canmera. In this enbodinment, the size of the aforenmentioned
antireflection piece 15 such as the pasted seal or the applied paint
is set as a length Ld obtained by addi ng a distance LI between the

| ower endpoint A of the visual field of the canera and the upper end
of the cylindrical body 9 to the distance L2 obtained by

L2=2><Di xtana0 fromthe | ower end point A of the visual field of the
camera. Thus, the position mhere the antirefl ection piece 15 shoul d

be pasted ¢ be a ted ut meas! rin

addi ti on, %’gqiheectcly 5??\? %ngd B & tog) O%ﬁFEr;Jcﬁl‘? ctiﬁrfté}eentl al
surface of the c ndri body 9.in the horlzo%tal vi_ew n l.e 02
of the cart3f 0196)/&8 &nﬁr%i%e&t‘il&?o $EEVEDA af ¢ FESCHRA R 'ehﬁ@ be

circunferential surface of the cylindrical body 9 where the
prolectlchﬁﬁYQHﬁﬁdFﬁraﬁdoﬁﬁP¥ﬁFQQNa Yerer ER? CXARET SRR SY¥GRf 8Be are
extended on the opposite side to the visual field of the canera by
the view igtdigitd eg2iapeinscail Aethasl Shevr v dedgwi kil bendeseibrn
range where the antireflection piece 15 should be provided to
suppress ré¥d4dcted glare of light in the horizontal view ng angle 02
may correspond to an arc Lbl between the projection points FI and Gl
on the outer ci Fdusterensturad St ddghtTleani annime idge adydree of he
antireflection piece 15 shoul dbeprovi dedcorresponds to an arc Lb2
formed by wdilteatedpor hhs wneresthiage of edtd oyl jpodmicslF2od@nd@ & viomy t he
inner circunferential surface are extended fromthe center of the

cyl i ndri caln hadygr X iametee Dt erraidleuifies ertritabas uwlacepaesprgtineel v.
Even the antireflection piece 15 covering the m ninumrange can
prevent |ighitrzefdetd od bye e iovkipdlivaly baths 2ehenss entlewkAgride
hori zontal view ng angle 02 of the canera 10. Thus, sufficient effect
can be obtimeda H604HBE visual field of the camera. In this case, a

distance L2 between the lower end point A of the visual field
of the camera and a projection point B from which the external
light C is reflected twice in front of the lower end point 2
is obtained by LZ2=2xDixtano. As described previously,
reflected glare of external light in the visual field of the
camera canbe suppressedby theantireflectionpiece 15 provided,
e.g. by pasting a seal or by applying a paint, on the opposite
surface to the photographing direction of the camera over the
vertical range between the lower end point A of the visual field
of the camera and the projection point B and over the horizontal
range of the horizontal viewing angle of the camera.
[6042]

As the incident angle goes beyond the critical angle o0

and is closer to 90 degrees, the distance L2 is closer to the
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That is, it will go well if the antireflection piece 15 is provided
on the inner circunferential surface of the cylindrical body 9 over a
range of fromthe arc Lb2 to the arc Lbl correspondingly to the
hori zontal view ng angle 02 of the camera 10. In consideration of
design, it is preferable that the range is close to half the
circunference of the cylindrical body 9. [0046] Next, as
shown in Fig. 5, an opaque film 17 having an L-shape in which a cover
pi ece 16 angd-. ntifef: i i.ec i ng
Chape navi o A g b L e et iR TP PR TR sy
adding a lLe c length . et ween t upper, .end.of - t-he
eyl | nar Dodi oo aialy ot oy 2 iRRE eovait BadEetat oS dn
Wl is close.to half.the cir.cunf.erence _of the cylindrical body 9 in a
fange of PO ThER S TOHE B vt ASHIE LPEL SR eRoT e toray
into which screws 14 can be inserted are provided in an _upper portion
of the opdfEE nfF29 ¥ 1deRt PRELE Y s TRECL ¥ HRES PeB i 15T
opaque film 17 in angul ar _positions corresponding to the angle of the
canera 10.IkR&EdeRnép shiehbe Brmiaesogaghe Vheae 17meilate sewiker & 10
side has a color with |Iow brightness, such as black, so as to reduce
t he infl ueidde sdfiepeft @t dhgglaneth Ty dehebtaindddy bR =Xl dpamWife
film17 may have any color. Wrds or patterns for warning may be
drawn on ttHéEthethsbr fage, P cseat effeht tarebamgPivanssst ed on
the other surface. [0047] Because the cover piece 16 and the
antirefl eclttiddd lpi ece 15 are integrated, useless parts are generated
when the L-shaped opaque film 17 is cut out. However, the opaque film
17 can be nounfbd vangdevloyda norfilegitefodyade edisoddd drd suppaeshedt
time. [0048]

efficiently corresponds to the distance L2 obtained by

1L2=2xDixtano0 from the lower end point A of the visual field
of the camera. In this embodiment, the size of the
aforementioned antireflection piece 15 such as the pasted seal
or the applied paint is set as a length Ld obtained by adding
a distance L1l between the lower end point A of the visual field
of the camera and the upper end of the cylindrical body 9 to
the distance L2 obtained by L2=2XxDixtancl from the lower end
point A of the visual field of the camera. Thus, the position
where the antireflection piece 15 should be pasted can be
adjusted without measuring.
[0044]

In addition, projection points F1 and Gl on the outer
circumferential surface of the cylindrical body 9 in the

horizontal viewing angle 02 of the camera 10 and projection
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In addition, a material which can be colored and is deforned easily
is used for the L-shaped opaque film1l7. Res in such as pol yester or
vinyl chloride, paper or cloth may be used as the material. O them
a vinyl chloride filmO.3 nun thick can be handl ed easily. [0049]

The cover piece 16 has a substantially belt-1ike shape. Near the
upper side of the cover piece 16, two not-shown paired holes 16a are
provided to extend fronlthe upper side of the cover piece 16
correspondi n t¥ 8 té? wens ons of a,not-Ehomm pair of holes in the
upper endEHHgE SoR“of™ 6V1F SritdT FodsUet ghertiel dusitancehetteen
the pair of holes (half _the circunferential size of the |nner surface
of the cquwdéércaﬁoagzd@ﬁ Wherq hEe| BFPI ambt % diindisd&S #rdtFe Fol es
16a, holes 16a are provided respectively. Wien the screws 14 are
engaged withe ?Wéeﬁéllé@uﬂ}éar%ql‘ijg?rﬂeéwf?ﬁc? R S ek the ppatide
mounting jig 11, the cover_piece 16 is fornmed into an annul ar shape
havi ng t hes iskamEodthens] el ds elifeofnhlbe cimemier éheevbewing angle
cylindrical body 9. Wen the upper side of the cover piece 16 is

al i gned wit2hatheohippiarederd ehowheiw Wigndui. calhd odykithumt hengaovtaiees
16a are brought into line with the not-shown pair of holes in the
cylindri calhebedyi®eflpO060} piece 15 ldboeldt he povetdgi ese slpmraygbe
made fromresin such as polyester or vinyl chloride, paper or cloth

in the sarefreafRed asatbeot -IShapednopRgUofiddithi. vikwihgWaed1seasi gn,
it is preferable to make the cover piece 16 fromthe sane material as

t he L-shaped opageepdnd Moldn aitt LB1bSivEdratheahsddx itdhabo Oht ¢ e

upper portion of the canera 10. [0051]
and Gl on the outer circumferential surface. The minimum range
where the antireflectionpiece 15 shouldbeprovidedcorresponds
to an arc Lb2 formed by contact points where the projection
points F2 and G2 on the inner circumferential surface are
extended from the center of the cylindrical body 9 to the outer
circumferential surface respectively. Even the
antireflection piece 15 covering the minimum range can prevent
light reflected by the cylindrical body 9 from entering the
horizontal viewing angle 02 of the camera 10. Thus, sufficient
effect can be obtained.
[G045]

That is, it will go well if the antireflection piece 15
is provided on the inner circumferential surface of the
cylindrical body 9 over a range of from the arc Lb2 to the arc
Lbl correspondingly to the horizontal viewing angle 082 of the

camera 10. In consideration of design, it is preferable that
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Next, the procedure for nounting the camera 10 will be descri bed.

[ 0052] As shown in Figs. 6 and 7, the canera 10 is attached to
the nmounting holes lib of the canera nounting disc 11A by not-shown
screws. The cable connector 19a of the wiring cable 19 to be wired
fromthe bottom portion 6a of the escalator |a through the outer deck
4 is connected to the upper nounting portion 10a of the canmera 10

t hrough the predeterm ned-di aneter hole ha provided in the center of

t he bottoqgayrfgceiof #ﬂg Egg%_i g?%ig 11. . In addi%“&gactrf ical
suspendi ng 19 FEPRg *TX 1S FREF o RS HEEFERT Fors Por Bt e
escal ator | bé fixing bolts 12a. The canera 10 is suspended
sw ngabl y % He suspenders 13 inserted into the pair of suspension
holes Iid Provided respectively near the end portions of the
suspensiontﬁﬁéﬂes 11B provided erectly and opposed to each other on
the canmera nmounting disc 11A of the nmounting jig 11. Thus, the
vi ewi ng angl e oFNekhe 2RnBtA™0T §igdj st @ oqappBREilm 17 haying rs
manner, the canera 10 can be adjusted without attaching the
cylindricdl-shegg OntHECs 8. coMrRBPieRe Lorkdosn e iggifdschenn wimrae
perfornmed easily. [0054]
15 are integrated has an oblong shape having a length Ld and
a width Wd. The length Ld is obtained by adding a length Lc
to a length La between the upper end of the cylindrical body
9 and a lower end of the cover piece 16. The width Wd is close
te half the circumference of the cylindrical body 9 in a range
of from the arc Lb2 to the arc Lhl. A plurality of holes 17a
into which screws 14 can be inserted are provided in an upper
portion of the opagque film 17 so that the screws 14 can be screwed
to the opaque film 17 in angular pesitions corresponding to
the angle of the camera 10. The inner surface of the opaque
film 17 on the camera 10 side has a color with low brightness,
such as black, so as to reduce the influence of reflected glare.
The other surface of the opague film 17 may have any color.
Words or patterns for warning may be drawn on the other surface,
or a seal or the like may be pasted on the other surface.
[0047]
Because the cover piece 16 and the antireflection piece

15 are integrated, useless parts are generated when the L-shaped

opaque £ilm 17 ig cut cut. However, the opagque film 17 can
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In addition, as will be described |ater, the renovable antireflection
pi ece 15 for preventing reflection of predeterm ned-wavel ength |ight
is longer than the range of the vertical viewing angle 01, and is
pasted to cover substantially half the circunference of the
cylindrical body 9 on the opposite side to the visual field of the
canera 10. [0055] When words "CAMERA | N OPERATI ON' or " DO NOT
LEAN QUT" (which may be an illustration or a nark) are printed on the

antireflegtion piece 1 the. antiref| ecti on piece 15 can_al so serve
o B ROt Brctie R T PGy P e Y e drr P o
m schi ef or foG war ni ng passengers to be aware of the narrow angle

portion. [kﬁﬁ%ﬁ When such words are printed on the back side,
the words can be al so recognized visually by passengers riding on an
adj acent escal att®r 29fkE &P e d t5E iadt Whefheten ofe prkrers ands 1s
provi ded on the inner side of the cylindrical body 9, a reflection
suppr essi ¢ fermect easin wés asiednkegy the L-shaped opague film17. Resin

such as polyester or vinyl chloride, paper or cloth may be used
as the material. Of them, a vinyl chloride f£ilm 0.3 mm thick
can be handled easily.
[0049]

The cover piece 16 has a substantially belt-1like shape.
Near the upper side of the cover piece 16, two not-shown paired
holes l6a are provided to extend from the upper side of the
cover plece 16 correspondingly to the dimensions of a not-shown
pair of holes in the upper end portion of the cylindrical body
9 and the distance between the pair of holes (half the
circumferential size of the inner surface of the cylindrical
body 9). On the left and right sides of the holes 1l6a, holes
l6a are provided respectively. When the screws 14 are engaged
withtheholeslGaalignedwiththescrewholesllcofthemounting
jig 1ll, the cover piece 16 is formed into an annular shape having
the samedimensions as the innercircumferenceof thecylindrical
body 9. When the upper side of the cover piece 16 is aligned
with the upper end of the c¢ylindrical body 9, the two holes
léa are brought into line with the not-shown pair of holes in

the cvylindrical body 9.

21



[ 0057] In addition, the antireflection piece 15 has a length
fromthe upper end portion of the cylindrical body 9 at least to the
| ower endportionof themounting jig 11, andthebelt-like cover piece 16
formed out of an opaque filmis provided to cover the inner surface
of the cylindrical body 9 andnountedbetween the inner surface of the
cylindrical body 9 and the nounting jig 11 and between the inner
surface of the cylindrical body 9 and the canera 10, so as to nmake it
difficult qgiﬁe the canera 10 and the nmounting jig 11 and thereby

hi de the e nce of the canera 10 (it will go well as long as at

| east the range _fromthe upper end paortion of the cglindnical bo%y 9
to the | ower end®pbrtiioh GV SEhBIFoUNtS REY| PY " AhOB & IRdunsh 2
[ 0058] Under the cylindrical body 9, a not-shown nounting jig

provi ded iRPLMFE GGt @F VdaYR I idhneePel FocoHoe Provraed 3 the
| ower end of the cylindrical body 9 by a wire 18 (which may be
repl aced B dhehai-alepedpees@rt e dyl-i nBRi ¢k bddyesipPomiswifigi ng
excessively. [0059] In addition, video data of the canera 10
are recor detionedla hotnairowhei aager memmey 16hfoeryFhehsane riaigeciadl e
19 wired as the L-shaped opaque film 17 and in a similar color to that
of the upper portion of the camera 10.
[0051]

Next, the procedure for mounting the camera 10 will be
described.
[0052]

As shown in Figs. 6 and 7, the camera 10 is attached to
the mounting holeg 11b of the camera mounting disc 1lA by
not-shown screws. The cable connector 19a of the wiring cable
19 to be wired from the bottom portion 6a of the escalator la
through the outer deck 4 is connected to the upper mounting
portion 10a of the camera 10 through the predetermined-diameter
hole lla provided in the center of the bottom surface of the
mounting jig 11. In addition, the suspending fitting 12 is
fixed to the bottom portion 6a of the escalateor la by fixing
bolts 12a. The camera 10 1s suspended swingably by the
suspenders 13 inserted into the pair of suspension holes 114

provided resgpectively near the end portions of the suspension

plates 11B provided erectly and opposed to each other on the
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fromthe bottom portion 6a of the escalator |a through the outer deck
4. The image nenory is built in a nmonitoring portion 20 installed in
the outer deck 4. [0060] Cylindrical bodies 901 to 905

i nwhi chnot - shown caneras are built are al so disposed in front of
protection units 701 to 705 in narrow angle portions shown in Fig. 1,
respectively. The not-shown canera built in the cylindrical body 905
is connected to a nonitoring portion 201. The two not-shown caneras
built in the cylindrical bodies 901 and 902 are connected to a

moni t or i NG IFEEE BRUBHENI THESE Wo-n G- SHEWRCRRRER RS Uil | Attse the
cylindrical bodies 903 and 904 are connected to a_nonitoring portion
203. [006Miewing angeégt Of athetdrote ol OndanefagsE®@- T- or L- shaped
opaque film 17 formed to integrate the cover piece 16 and the
antirefl ectdd®3d]pi ece 15 will be described. [0062]

In this manner, the camera 10 can be adjusted without
attaching the cylindrical body 9 thereto. Thus, the work of
the adjustment can be performed easily.

[0054]

In addition, as will be described later, the removable
antireflection piece 15 for preventing reflection of
predetermined-wavelength light is longer than the range of the
vertical viewing angle 81, and is pasted to cover substantially
half the circumference of the cylindrical body 9 on the opposite
gide to the visual field of the camera 10,

[0055]

When words "CAMERA IN OPERATION" oxr "DO NOT LEAN OUT"
(which may be an illustration or a mark) are printed on the
antireflection piece 15, the antireflection piece 15 can also
serveasanattentionattractingplate for preventing passengers
from doing mischief or for warning passengers to be aware of
the narrow-angle portion.

[0056]

When such words are printed on the back side, the words

can be also recognized visually by passengers riding on an

adjacent escalator. Eere, when the antireflection piece 15
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As prelimnary work, the canmera 10 is attached to the nounting jig 11
and the opaque film17 is corrugated like curves in the |ower portion
thereof to bring the opaque film17 into contact with the inner
circunferential surface of the cylindrical body 9 (with the

| ow bri ght ness bl ack side being put on the inner side). [0063]

First, the opaque film 17 made annular is put- on the inner side of
the cylindrical body 9, and a not-shown pair of holes of the

cylindrical_ body . re_aligne i t i f .the /& of, the
o%aque fi Iairﬁ %‘7%}(7[1%8@4?11 th 1&%%%9%! 5)% %ﬁ% %?rjé?(gp;l%sﬁ ;m?rdﬁfur?t’ea
from above éﬂg %Xlindrical body 9 nqhad'ugted o align the not-shown
hol es of tie ¢yliidr PE8P* bow° ,eﬁﬁ%§ Sﬁés T78 97" CFe opaque film 17
and the tﬁ#ﬁﬁ%ﬁd hol es 11c of the mounting jig 11 with one anot her,

[

SO0 as not splace the cylindrical body 9 and the opaque film 17.
[ 0065]

In addition, the antireflection piece 15 has a length
from the upper end portion of the cylindrical body 9 at least
to the lower endportionof themounting jig 11, and thebelt-1like
cover piece 16 formed out of an opaque film is provided to cover
the inner surface of the cylindrical body 9 and mounted between
the inner surface of the cylindrical body 9 and the mounting
jig 11 and between the inner surface of the cylindrical body
9 and the camera 10, so as tomake it difficult to see the camera
10 and the mounting Jjig 11 and thereby hide the existence of
the éamera 10 (it will go well as long as at least the range
from the upper end portion of the cylindrical body % to the
lower end portion of the mounting jig 11 can be hidden).
[(0058]

Under the cylindrical body 9, a not-shown mounting jig
provided in the outer deck 4 is connected to a hole provided
in the lower end of the cylindrical body 9 by a wire 18 (which
may be replaced by a chain) to prevent the cylindrical body
9 from swinging excessively.

[0059]
In addition, video data of the camera 10 are recorded

onto a not-shown image memory through the wiring cable 1% wired
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Thirdly, the screws 14 are engaged with the threaded holes 11c. Here,
shoul der screws which are not threaded in predeterm ned di stances
bel ow their necks are used as the screws 14, as shown in Fig. 2.
Thus, by use of distant pieces having predeterm ned thickness not to
abut against the inner wall of the cylindrical body 9, the nounting
portion of the cylindrical portion 9 can be prevented from bei ng
broken or cracked when the screws 14 are engaged with the threaded

hol es 11c of the unting ji,g 11. [0066] In addition, when_general
screws 14 Wﬂ%ﬁ“ﬁggétf’ﬂrpgéj&é%n %e?%\k(?’@hie‘?craqﬁé&{s{aautgrﬁﬁ% Ehegter
nmounting portion of the cylindrical portion 9 can be prevented from
bei ng br oldstkof - criEt eBapE BFRIBNE SpPetts Hadi PP Frade@ePRT heer 20
t hi ckness not to abut against the inner wall of the cylindrical body
9 are usedWEPiesA thetky| PwerY 38ckddy 9 and the threaded holes 1lc
of the mounting jig 11. [0067] In this manner, the opaque
film17 cd®dd@lnounted easily inside the cylindrical body 9. Thus,

reflected glare of Iight can be suppressed effectively, and m schi ef
such as graffiticyéandbecal bodpee\idiit ed.90p0DE8hich not-shown cameras

are built are also disposed in front of protection units 701
to 705 in narrow-angle portions shown in Fig. 1, respectively.
The not-shown camera built in the cylindrical body 905 is
connected to a monitoring portion 201. The two not-shown
camerasbuillt inthecylindrical bodies 901 and 902 are connected
to a monitoring portion 202. The two not-shown cameras built
in the cylindrical bodies 903 and 904 are connected to a
monitoring portion 203.

[0061]

Next, a method for mounting the T- or L-shaped opague
film 17 formed to integrate the cover piece 16 and the
antireflection piece 15 will be described.

[0062]

As preliminary work, the camera 10 is attached to the
mounting jig 11 and the opaque £ilm 17 is corrugated like curves
in the lower portion thereof to bring the opague £ilm 17 into
contact with the inner circumferential surface of the
cylindrical body 9 (with the low-brightness black side being

put on the inner side).
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Here, when m salignment appears between the photographing direction
of the canmera 10 and the running direction of the escalator, it
becones difficult to see the words witten on the antireflection

pi ece 15 of the opaque film17. O the holes 17a provided in the
upper portion of the opaque film 17, the selected pair is replaced
suitably by another pair so that the running direction of the

escal ator can be aligned with the direction of the opaque film 17.
Thus, the Qﬁ{gﬁ on the antireflection piece 15 of the opaque film 17
can be | ocat’®®dto be easily seen by passengers on the escal ator.
[0069] Wth the_gonfiguration made thus, the c¥lindrical body, 9 is
suspended down FRTFFoft'SoPPIFRE pr O SCtTaIF BRTEIST dFdPtsen Ghe Fner
narrow angl e portion, and the nonitoring camera 10 is received inside
the cylindi€aPibdtfy WlirHEical ROHDAIt 379 FgreanelRave &7 Fe Aot in
a good position where the ascendi ng/ descendi ng conditions of the
passenger £ c fhe b Tiginicrddoode Japrtf exdlsigpfed: Wetle & PRrRY O thalhcles
structure of the building around the escalator. It is therefore
possi bl e tldacadcehet hpaater&entiTned restrictions of the building on
the installation of the canera, while it is possible to reduce the

i nstal |l atil®@edipense of the escalator nonitoring apparatus. The sane
rule can be applied to the other cylindrical bodies 901 to 905.

[ 0070] Bacaddiy| othe tdwnecanéna iiOmbsnted ef med dsiedehthe
cylindrical body 9 w thout being exposed. It is therefore possible to
ensure excslliedridesilgsdyve kadi 4dissias sobhei ¢ yifeewent satyn pasisenger
from doing m schief on the canera 10. In addition, the nmounting jig
11 for theifaneraylindsidor ey 0,1 BEEUESL éde RAREr 8haDupAdRg Hilsc
11A and the suspension plates 11B. Thus, there is no fear that any

menber of it7hgnaotHY ithgtehbgalHods the sEsRRNEsLatidga &y AUt worlh e the
outer circunference of the cylindrical body 9. It 1s therefore

possi bl e Lo cSURRT €SS dNBoLCEAIFipAa Rl i cg'i!iﬂfﬂi@é(@rbééy 3 PRSSenger
touches the upper end portion of the cylindrical body 9 accidentally

when opague f£ilm 17.

[0065]

Thirdly, the screws 14 are engaged with the threadedholes
llc. Here, shoulder screws which are not threaded in
predetermined distances below their necks are used as the screws
14, as shown in Fig. 2. Thus, by use of distant pieces having
predetermined thickness not to abut against the inner wall of
the cylindrical body 9, the mounting portion of the cylindrical
portion 9 can be prevented from being broken or cracked when
the screws 14 are engaged with the threaded holes lic of the
mounting jig 11.

[0066]

In addition, when general screws 14 which have threaded
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the escalator 1 is running. [0071] In addition, the canera
provided in the cylindrical body 901 can nonitor not only passengers
ascendi ng on the escalator 1 but al so passengers descending on the
escal ator | a placed crosswi se and adjacently to the escalator 1. A
wi de range can be nonitored by one canera. [0072] Furt her,
about half the circunference of the cylindrical body 9 on the
opposite side to the visual field of the canera 10 i's covered wth

the anti ”3341%% L. QR; I £EEx 15, 0L JB?:} Q@&U%fo]ﬁ&eagt%% % Xcth rnal

light of a |ght|ng systemor t ke re rical

body 9 Ca’l: nt%ﬁ%sgtggru&m ’Ha ”b%g %Qx‘?e%{tl.eed"' en@% %réﬁ‘een 9z

caner a. ere e pOSSI exce tures W

b I ffect ht. i th b I t I

Fant. Fé?ff%f 2 98 enale Pié‘%u%%avf%ﬂés v p.%%eé‘%glsﬁ%%%‘ Waque
film 17 th

e e R P S
nounting portion 10a of the canera, the cable connect or 19a

can be hi dﬁs@ﬁlP?B%?%@%%I@dmmlsb?%ﬁe%ﬁié:hﬁo@g#%er%ec% BOI%VI% an

escal ator nonitoring apparatus wth excell ent design.
of the mounting jig 11

[00B7]

In this manner, the opagque £film 17 can be mounted easily
inside the cylindrical body 9. Thus, reflected glare of light
can be suppressed effectively, and mischief such as graffiti
can be also prevented.

[0068]

Here, when misalignment appears between the
photographing direction of the camera 10 and the running
direction of the escalator, it becomes difficult to see the
words written on the antireflection piece 15 of the opaque film
17. Of theholes 17a provided in the upper portion of the opague
film 17, the selected pair is replaced suitably by another pair
so that the running direction of the escalator can be aligned
with the direction of the opaque film 17. Thus, the words on
the antireflection piece 15 of the opaque £ilm 17 can be located
to be easily seen by passengers on the escalator.

[0069]

With the configuration made thus, the cylindrical body
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[0074] Further, the cover piece 16 and the antireflection piece 15
are formed into an integrated shape. Thus, the cover piece 16 and the
antireflection piece 15 can be placed on the inner surface of the
cylindrical body 9 easily and in a short tine. Due to a plurality of
pairs of holes provided in portions of the cover piece 16
correspondingly to a pair of holes provided in the cylindrical body
9, the cover piece 16 can be screwed down to the threaded hol es of

the canerg mounting jig.11 without affecting. the.angle of the cangera.
[0075] Secong Mshhdrshadin Yo' B e SR 8L RE: SRR iR
escal ators to which a second enbodi nent of an escal ator nonitaqring
apparatusJébéoPﬁFﬁﬁwfﬁn?ﬁ% RSt eﬁgﬁoﬁo?ﬁt%ﬁﬁﬂqeﬁme§ag; 91Fs
aper spective VieM/shomﬁn% a configuration_of a nounting jig provided
in the sedGFE ERBotATEI TBE TR ISR BeEY Bi-g. ThE i $hE BRIV Ypment
showi ng a configuration of a T-shaped antiref|ection piece provided
in the seSGRgrenbedi RENPOWItehe v @RPPoROS1tion where the

ascending/descending conditions of the passengers can be
monitored, regardless of the ceiling or wall structure of the
building around the escalator. It is therefore possible to
cancel the aforementioned restrictions of the building on the
installation of the camera, while it is possible to reduce the
installation expense of the escalator monitoring apparatus.
The same rule can be applied to the other c¢ylindrical bodies
901 to 905.

[0070]

In addition, the camera 10 is received inside the
cylindrical body 9% without being exposed. It ig therefore
possible to ensure excellent design while it i1s possible to
prevent any passenger from doing mischief on the camera 10.
In addition, the mounting Jjig 11 for the camera 10 is formed
to include the cameramounting disc 11A and the suspensionplates
11B. Thus, there is no fear that any member of the mounting
Jig 11 or the suspenders 13 are put out of the outer circumference
of thecylindrical body 9. It is thereforepossible to suppress
the occurrence of an injury even if a passenger touches the

upper end portion of the cylindrical body 9 accidentally when
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[ 0076] As shown in Figs. 8 to 10, the second enbodi nment of the
invention differs fromthe aforenentioned first enbodi ment in that
the second enbodinent is applied to an escalator 1 placed alone. To
this end, a pair of suspensionplates 11B of anmounting jig 11 have

t he sane dinensions so that a canera nounting disc 11A can be set to
be horizontal when a cylindrical body 9 is suspended froma buil ding
ceiling 6d. In addition, suspension holes Ild are provided near the

upper endtﬂg{%%%ggaggrt@eigﬁéﬁggﬁ#ﬁn pl ates 11Brespectivel yso that an

extensi on Of the Suspension d can bemade horizontal . Further,
an opaque %h; ]17 where a cover piece 16 and an antireflection piece
15 are integrated is forned into not an L-shape but a T-shape. The

ot her configuration,j.s.the sane _as_that aof the fjirst —embodi t.
[0077] AR P CHe CEReBA "SHISTTENE o CHET ROBR B
configured thus, a simlar effect to that of the first_ enbodinent can
be obt ai n@f! FA IRFELETIHEREY S2HHREISHE FEHEEHIF &t &8°198 % 1He
nounting jig 11 have the sane di nensipons so that the nountin ji%.ll
can be naﬂugﬁ$t99§6 RAETIPeNT JedarpisRy ¢1 Ghe ﬁﬁFaﬁéE@ES%ﬁyéi%Fe
adjust the direction of the pair of suspension plates 11B relatively
to the buidrgissyieeianhgdsacertly &£ot Hee é86P4256%st bl 8 Tisireaen “aRd

renove the nounting jig 11 easily.
be monitored by one camera.

[0072]

Further, about half the circumference of the cylindrical
body 9 on the opposite side to the visual field of the camera
10 is covered with the antireflection piece 15 of the opague
film 17 so that external light of a lighting system or the like
reflected by the cylindrical body 9 can be prevented from
entering the viewing angle of the camera. It is therefore
possible to obtain excellent pictures with being less affected
by lighting in the building or the external light.

[G073]

Further, due to the cover piece 16 of the opaque film
17 provided in the inner circumferential surface of the upper
portion of the cylindrical body 9, the mounting jig 11, the
upper mounting portion 10a of the camera, the cable connector
19a, etc., can be hidden from passengers. It is therefore
possible to provide an escalator monitoring apparatus with

excellent design.
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What is clainmed is: 1. An escalator nonitoring apparatus provided in
an escal ator arrangenment structure having a protection unit, the
protection unit being disposed in a narrow angle portion forned

bet ween a novi ng handrail of one escal ator placed with an inclination
and a ceiling of a building or in a narrow angle portion forned

bet ween a noving handrail of one escalator and a bottom portion of
anot her escal ator di sposed crosswi se and adj acently to the
first-nenthﬂﬁﬁs escal ator, the protection unit having a cylinder on a
front side thereof to prevent passengers fromgetting caught into the

narr ow angl e porti t escal at or itori appar at.us . conpri si ng:
R ey Pt ndr el | bEUGERAF cFAraeo e h PARET i R e S B
suspended .in front of. the protection unit; a canpera ich is received
Tl de t nd TgFF e tpgu kngeertted shand nAPRES e HineR 1S
received inside the cylindrical body to%ether with the canera so as
to suppor t1& BB AR IERE LREERET Ry 5P A udenglatet €3 Fhe YT a
nmounting disc and a pair of suspension 8Iates , the caneranounting

di sc bei nfFudrerett it arvdpper rdtRadyg’ pertiloh 288 thé ERREE L&At
having a hole of a predeterm ned dianmeter in a center thereof and a

plurality bfe gouathhiraHeltes opredivedahiopreder efidefbdnangut bens of

intervals in positions at a distance of a predeterm ned radius from
t he the cover piece 16 correspondingly to a pair of holes provided

in the cylindrical body 9, the cover piece 16 can be screwed
down to the threaded holes of the camera mounting jig 11 without
affecting the angle of the camera.
[0075]
Second Embodiment

Fig. 8 ig a side view showing escalators to which a second
embodiment of an escalator monitoring apparatus according to
the present invention is applied. Fig. 9 is a perspective view
showing a configuration of amounting jigprovided in the second
embodiment of the invention. Fig. 10 is a development showing
a configuration of a T-shaped antireflecticn piece provided
in the second embodiment of the invention.
[0076]

As shown in Figs. 8 to 10, the second embodiment of the
invention differs from the aforementioned first embodiment in
that the second embodiment is applied to an escalator 1 placed

alone. Tothisend, apairof suspensionplates 11Bofamounting
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predet er mi ned-di anmeter hol e, the suspension plates having a pair of
suspensi on hol es provi ded near end portions thereof respectively and
t hreaded hol es provi ded at predeterm ned di stances bel ow t he
suspensi on hol es respectively; wherein: the canera is attached
t hrough the nmounting holes and placed by suspenders inserted into the
pair of suspension holes, and screws are then engaged with the

t hreaded hol es provided in the suspension plates through a pair of

hol es provi.ded,i i [ i f cylli ical Yo
respect| vetss agtu EHETELEL AERELLOF R rhal hehfre it aige o
nonitorin paratus according to ClaimJ1, further conprising:, .

e Cover piih B bR 550 dr Ben AT ] chireP et b T, B9 ndriTal
body so as to range_from.an er _end portion of the cylindrical body
at | east 1T B TR DR oot HahBant (GRS LE Lo b Upesiop
antirefl ection piece which has_at |east a | ength extending froma

| ower end ¥ ahd 1€ofEr Breteded 264oite WRBFE FPGhPOEM 2P o a

| omer end portion of a visual field of the canera is grojected on the
vi sual fi d4FEENEd cafPIHeT ARBrEeSRPAtRESEYIShERREAT BEEGRS BRI Owhiesh
covers alnost half a circunference of the cylindrical body on an

opposi t e siud@ensichdaliesydld ¢arbergfletoricantpd. Birtherestubradie

nonitoring apparatus according to Caim 2,
film 17 where a cover piece 16 and an antireflection piece 15

are integrated is formed into not an L-~shape but a T-shape.
The other configuration is the same as that of the first
embodiment.

[0077]

According to the second embodiment of the invention
configured thus, asimilar effect to that of the first embodiment
can be obtained. In addition thereto, the suspension plates
11B of the mounting jig 11 have the same dimensions so that
the mounting jig 11 can be manufactured easily. In addition,
it is not necessary to adjust the direction of the pair of
suspension plates 11B relatively to the building ceiling 6d.
It is therefore possible to attach and remove the mounting jig

11 easily.
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wher ei n: the cover piece and the antireflection piece are
formed and integrated as an opaque filmhaving a T- or L-shape, while
a plurality of pairs of holes matching with the pair of holes
provided in the cylindrical body are provided in portions of the
cover piece, so that the screws engaged with the threaded hol es of
the nounting jig can stop in an inner surface of the cylindrical

body.
y What is claimed is:

1. An escalator monitoring apparatus provided in an
escalator arrangement structure having a protection unit, the
protection unit being disposed in a narrow-angle portion formed
between a moving handrail of one escalator placed with an
inclination and a ceiling of a building or in a narrow-angle
portion formed betwéen a moving handrail of one escalator and
a bottom portion of another escalator disposed crosswise and
adjacently to the first-mentioned escalator, the protection
unit having a cylinder on a front side thereof fo prevent
passengers from getting caught into the narrow-angle portion,
the escalator monitoring apparatus comprising:

a cylindrical body which has a predetermined length and
which is suspended in front of the protection unit;

a camera which is received inside the cylindrical body;
and

a mounting jig which is received inside the cylindrical
body together with the camera so as to support the camera, the
mounting jig including at least a camera mounting disc and a
pairof suspensionplates, thecameramountingdiscbeing screwed
to an upper mounting portion of the camera and having a hole
of a predetermined diameter in a center thereof and a plurality
of mounting holes provided at predetermined angular intervals

in positions at a distance of a predetermined radius from the
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predetermined-diameter hole, the suspension plates having a
pair of suspension holes provided near end portions thereof
respectively and threaded holes provided at predetermined
distances below the suspensicn holes respectively; wherein:
the camera is attached through the mounting holes and
placed by suspenders inserted into the pair of suspensionholes,
and screws are then engaged with the threaded holes provided
in the suspension plates through a pair of holes provided in
a diameter direction of the cylindrical body respectively, so
as to suspend the cylindrical body.
2. An escalator monitoring apparatus according to Claim 1,
further comprising:

a cover piece which covers an inner circumference of the
cylindrical body so as to range from an upper end portion of
the cylindrical body at least to a lower end portion of the
mounting jig; and

an antireflection piece which has at least a length
extending from a lower end of the cover piece to a poilnt where
light emitted from a lower end portion of a visual field of
the camera is projected on the visual field side of the camera
in the cylindrical body, and which covers almost half a
circumference of the cylindrical body on an opposite side to
the visual field of the camera.

3. An escalator monitoring apparatus according to Claim 2,
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wherein:

the cover piece and the antireflection piece are formed
and integrated as an opaque film having a T—- or L-shape, while
a plurality of pairs of holes matching with the pair of holes
provided in the cylindrical body are provided in portions of
the cover piece, so that the screws engaged with the threaded
holes of the mounting jig can stop in an inner surface of the

cylindrical body.
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