ESCALATOR MONI TORI NG APPARATUS, METHOD FOR | NSTALLI NG THE ESCALATOR

MONI TORI NG APPARATUS, AND DEVI CE FOR | NSTALLI NG THE ESCALATOR MONI TORI NG
APPARATUS BACKGROUND OF THE I NVENTION 1. Field of the Invention [0001] The
present invention relates to an escalator nonitoring apparatus which is
suitable to photographically record how passengers are riding on an

et co. 1 of STRLERPRI ﬁéN&?ﬁé?*géi APRRSATRER: Corrnp ApBariractiIRERIRE T L o

of the Background Art &0002& bac round-art escal at or arrangenent
structures ToRoMeY L TBRT ﬁlzipspﬁ Pl PRY. PRSI GIPSALLINCGERE | ng

caught. Each protection unit is prOV|ded in a narrowangle portion forned
bet ween a novi ng handr ai IEGTAIGHROR AV IR ING RRRRATUSH an i nclination
bet ween upper and lower floors in a building and a ceiling of the building
or in a narrow angle portion forned between a noving handrail of one of a
plurality of escalators provided crosswise in side view and a bottom

portion of another of theggsgakatRbSorEagh PROERELLAN unit has a structure
in which a cylinder having a predeterm ned diameter is provided 1 in a

front end porti.an pf, tQ%éMf%vggefg%lnnt so that the cylinder
[0001]

The present invention relates to an escalator monitoring
apparatus which is suitable to photographically record how
passengers are riding on an escalator, a method for installing
the escalator monitoring apparatus, and a device for installing
the escalator monitoring apparatus.

2. Description of the Background Art
[0002]

Some background-art escalator arrangement structures
have protection units for preventing passengers from getting
caught. 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 inabuilding
andaceilingof thebuildingor inanarrow-angle portion formed
between a moving handrail of one of a plurality of escalators
provided crosswise in side view and a bottom porticn of another
of the escalators. Each protection unit has a structure in

which a cylinder having a predetermined diameter is provided



can inform a passenger of danger and prevent the passenger from being

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
tunbl e down the stairs for sone reasonmay occur in an escalator included in
such an escal ator arrangenent structure. In consideration of such a

possi bi | i t yin afecathersd peshipnafoskd pratessdanatort sortihedr ting cappadatus in
which a nonitoring camera is provided to take pictures of the state of an
escal at or wHrchinfogmheipagsesee rbyf passeigend praiidre ahsensdengempfevmded t o
detect vibration of the protection unit so that pictures can be recorded

for a predeierdyd nagd pefd Qthal G.l}@(pta%%efri when ike §8R$Okhedeleghdelhe
vi bration of the protection unit (see P- A- 2002- 114475). [0004] In

addition, ine %eegﬁaé@é&i&gc&md in such an escal ator arrangenent
structure, a passenger Teaning out of a noving handrail may be not aware of

a narrow angﬂ(fprﬂo%rti on approaching the passenger till the passenger touches
a protection % In order to prevent a significant accident from
occurring in such a case, a safety systemfor an escal ator has been
proposed, in whifdh aded dardt édieiton DABEeRA@AT bRk bR iz @ igetadeangltdue 2
to a detector suspended in front of the protection unit and

totumbledownthe stairs for some reasonmay occur inanescalator

included in such an escalator arrangement structure. In
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 the protectionunit sothat pictures canbe recorded
for a predetermined period around the time when the sensor
detects the vibration of the protection unit (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 system for an escalator has been proposed,

in which the protection unit can be recognized in advance due



supported by an elastic body (see JP-UM A-61-154278). [0005] In addition,
there is a nonitoring canera for an escalator included in such an escal ator
arrangenent structure, in which a pole with a predeterm ned height is

provi ded erectly on a platformof each of upper and | ower portions of the
escalator, and the canmera is internally received in the pole to

phot ogr aphit&ald @atessod wowpsasisehdar Srang pfdihg proFREtiegcHRatoANEsee

JP- A- 2006- 206283) . [0006] Further, there is a protection unit rmade from
acrylic resippcrieed rist &nl et dst isudpdy negeooWBRHIM-Aorii®R78he protection
unit is fornmed out of a cylinder and a trapezoidal plate. Reinforcing
portions argguested on the front and back of an upper end side of the

pl ate. Each reinforcing portion is formed out of an acrylic resin plate

with a predet er megaal Pl 6kNens AN 8 REBIEHSY 2fePLirhlan TheapLabe

including the reinforcing portions Is Inser Into a groove portion forned
in the cyIindg; 0 enhancg the strength against a tq{sional torcg.agplied
to the cylifter{Ebd sPiA fdb?-sfé‘i%%.r FHPERFETRE HE Rt EhentiTbiedc

escal ator nonitoring_ apparatus according to the background art, wiring of a
si gnal |ineé (P13 vidheGnpeeied raities SeAgbt £6r PYeVALELPN§TOFELNt PBn20f the

platform of each of upper and lower portions of the escalator,
and the camera is internally received in the pole to
photographically record how passengers are riding on the
escalator (see JP-A-2006-206283).

[0006]

Further, there is a protection unit made from acrylic
resin and installed in such a narrow-angle portion. The
protection unit is formed out of a cylinder and a trapezoidal
plate. Reinforcing portions are pasted on the front and back
of an upper end side of the plate. Each reinforcing portion
is formed out of an acrylic resin plate with a predetermined
thickness and a predetermined height. The plate including the
reinforcing portions is inserted into a groove portion formed
in the cylinder to enhance the strength against a torsional
force applied to the cylinder (see JP-A-2003-20186).

[0007]
In the aforementioned escalator monitoring apparatus

according to the background art, wiring of a signal line to



protection unit is required to be extended to a control unit of the canera
so that there is a problemthat installation expense increases due to
wiring work on the building side. [0008] In addition, the canera is required
to be placed on a ceiling or a wall of the building. Since the place where
the canera can be attached is |limted, there is a problemthat a good

vi ewi ng fi €P% IANRSEANE? L hrarisPe bek dleciiieh Yheraeddniaf VRt he wal |
has a special structure such as a double height structure, a glass wall
surface fi rprdtiens st uotitr 6,5 requeirkdngoshpe el erded g g ceontoctluneitet c.
there is a problem that the canmera cannot be placed. [0009] In addition, in

order to prevtdechherpdcetieehkye iId@peobi 8ma Hartohh a1 hat i bh BRpehse
expenditure is required for building engineering works such as excavating a

floor on t il dl ige, ., fixi I r § kLing duct

under gr oungﬁu‘?’%ea{r%éq??sue;n‘g(t?h%#%%g’f%ﬁngtcﬁgt&% ebl%oo aeﬂ%%#\% erfere with a
traffic Iiﬂ§(§h passengers. There is a further problemthat passengers may
feel peeped WEi 1 as the passengers are photographed upward from bel ow.

[ 0010] Further, there is a phenonenon that light of a lighting 4 systemin
the building ent & adt tddifer 70 Gamaraand SedSehtiirgd 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 viewing 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.

[0009]

In addition, in order to provide the pole erectly, there
is a problem that time or expenditure is required for building
engineering works such as excavating a floor on the building
side, fixingthepoleor layingawiringduct underground. There
is another problem that the pole may interfere with a traffic
line of passengers. There is a further problem that passengers
may feel peepedand ill as the passengers are photographed upward
from below.

[0010]

Further, there is a phenomenon that light of a lighting



part of an imge becones difficult to see due to reflected glare of the
light in the image. [0011] Furthernore, due to the plate longitudinally
inserted into the cylinder in the protection unit, there is a problem that
t he canera cannot be internally received in an upperportion of the
cylinder. SUMVARY OF THE I NVENTION [0012] A first object of the present

i nvention g d0upr Vtﬂgokl:;?ﬁh&?ﬁ |1 TRt 05hA0 2D AAIYS ] Blibelaa carera

for taki ng ‘pictures a assengers are riding on an esca at or can be

Phe. passengile OF GUrS IS ARG I Let CBR (1 OB GUE O RS O Plers

provide an escalator nonitoring apparatus in mhlch a canera for taklng
pi ctures abutthfow istseHydite s¥eage ding on an escalator is hardly
i nfluenced by light inside or outside a building, and whose design is
excellent. [@D1¥] A third object of the present invention is to provide 5 a
nmethod for installing an escalator nonitoring apparatus in which a canera
for taking picturgs-aRotocROW RAS $RNGS pd8te longitudinally inserted

into the cylinder in the protection unit, there is a problem

that the camera cannot be internally received in anupper portion

of the cylinder.

SUMMARY OF THE INVENTION
[0012]

A first object of the present invention is to provide
an escalator monitoring apparatus in which a camera for taking
pictures about how passengers are riding on an escalator can
be placed, removed or adjusted easily and which gives no sense
of illness to the passengers.

[0013]

A second object of the present invention is to provide
an escalator monitoring apparatus in which a camera for taking
pictures about how passengers are riding on an escalator is
hardly influenced by light inside or outside a building, and
whose design is excellent.

[0014]

A third object of the present invention is to provide



on an escal ator can be placed, renoved or adjusted easily. [0015] A fourth
obj ect of the present invention is to provide a device for installing an
escal ator nonitoring apparatus in which a canera can be attached into a
cylinder of a protection wunit. [0016] In order to attain the forgoing first
object, first and second configurations of the present invention provides
an escal at @rmeaivd ddmd nappanahngs afr ey 4e8:oh mivh BSEad 184 ippafatangement
structure having a protection unit disposed in a narrowangle portion, the

pr ot ect i on i &k MRV ikl Y NBEind bR RO HOR Lhgienliha eevent

passengers fromgetting caught 1n e narrow angl e porfion

narrow angle portion ,being a rrow angl e portion fornpged between.a noving
nandrai I GTmOHB SLCRHAEOF HRacEh SieRtan TRRITRA Th R aRue e R P AR of
buil ding or a narrow angle portion formed between a noving handrail of one
escal ator ah®i0&>bottom portion of another escal ator disposed crosswi se and
adj acently thereto, the escalator nonitoring apparatus including a canera
which is received fimsitde didjeaylifntdee; paadenat sinppeant i omnoee rt ovproly isiepport s
the canera on a vertical line froma central portion of the 6 cylinder. The
escal ator NMPUdBIdNE APPALREIS 1HBY ahUsE LT at bAGhIIRSo B KRNI FEUTY iiRg pl ate

whi ch has a hole with a
which a camera can be attached into a cylinder of a protection
unit.
[0016]

In order to attain the forgoing first object, first and
second configurations of the present invention provides an
escalator monitoring apparatus provided in an escalator
arrangement structure having a protection unit disposed in a
narrow-angle portion, the protection unit having a cylinder
in a front position thereof to prevent passengers from getting
caught in the narrow-angle portion, the narrow-angle portion
being a narrow-angle portion formed between a moving handrail
of one escalator placed with an inclination and a ceiling of
a building or a narrow-angle portion formed between a moving
handrail of one escalator and a bottom portion of another
escalator disposed crosswise and adjacently thereto, the
escalator monitoring apparatus including a camera which is
receivedinsidethecylinder; and a support member which supports

the camera on a vertical line from a central portion of the



predeterm ned dianmeter in a central portion thereof and a plurality of
nmounti ng hol es provided at predeterm ned angle intervals and on a
circunference with a predetermned radius froma center thereof, a U shaped
nount i ng nenber which is provided erectly with predeterm ned-1ength foot
portions opposed to each other around the predeterm ned-di aneter hole, and

a canera Suppoiideport i Wicell dtorpmdnitdeding appetatals nRef thottHefr a
hori zontal plane with the canmera nounting plate in the nmounting nenber.

[0017] In tiiS) (WIS \ cdMer £ aRBER 15y MSLal & 8ghi Aigi Hles then Syl ipger 4o0f the

protection unit disposed in a narrow angle portion of an escalator. Thus,
the nonitori ng; Gamera can be m)ulnter(lj ailn t.he best ?E)losition tg m)n('%tor
ascendi ng/ a%gce%ﬁlf"lglr&% ocihtail%%%e of pas%eerl"l%%?’ R 1 ot rb}é?ﬁ% gf?% t2d by the
ceiling of the building or the structure of the wall. In addition, pictures

are taken RO Posial SiPuddnadalasepreyiides por Predeseriiacdesnglst or .
Thus, even if a picture is taken upward, the canera cannot have an enough
angl e to pegp;emml a@richnuencercsmiévencetwi tihe predeitedriimedfrathes
passengers. [0018] In addition, the support nenber for supporting the camera
7 is providethwn apidt Ctletdd, f4 am digps@Mhd@dht PoF thdfb®F wEch cyd i nder

i ndependently of the protection unit. Thus, the
provided erectly with predetermined-length foot portions
opposed to each other around the predetermined-diameter hole,
and a camera support portion which is provided in a central
portion of a horizontal plane with the camera mounting plate
in the mounting member.
[0017]

Inthis manner, the camera is received inside the cylinder
of the protection unit disposed in a narrow-angle portion of
an escalator. Thus, the monitoring camera can be mounted in
the best position to monitor ascending/descending conditions
of passengers without being affected by the ceiling of the
building or the structure of the wall. 1In addition, pictures
are taken from a position near an intermediate portion of the
escalator. Thus, even if a picture is taken upward, the camera
cannot have an enough angle to peep, and no influence is given
to the traffic line of the passengers.

[0018]

Inaddition, the support member for supporting the camera



canmera can be suspended alone. In addition, the horizontal view ng angle of
the canera can be changed by changing the position of the nounting hol e of
the nounting jig when the canera is nounted. [0019] In order to attain the
foregoi ng second object, third and fourth configurations of the invention
provi des an escal ator nonitoring apparatus further including a cover piece
whi ch covérsspanvidadromxiar varterent 1 ahe fitrdmacbeofehtiea Tyddndiem bifotine an

upper surface of the cylinder at least to a | ower end portion of the camera

nmounting plgtianderd Mgl mntaty lEFasthe gret@idt i extend ngthasa kawer end
portion of the canmera nmounting plate froma prolectlon poi nt wher e l'i ght

e tted downynd Lom:An o, upReeRnd BOLLT OB Olad; ¥l g ngy 'ﬁ%glfjlgéntggf caner a

in the cylinde S prolect on t Vi ew n ik S|de 0 e camera in the
cylinder, the cover |ec%ﬁpe|ng fl exible and cove st half
Tt cunt er e OB GRE RERIA AiaGHe A op s £ SRAeas: Hhe ARG el d of
the canera. The cover glece may be formed out of a T-shaped or L-shaped
opaque fil mogid ionavk gee rwmrtlraﬂ hpégsif UiRemrone ing Hpubenitde eareBapondi ng
to a hole provided in an upper portion of the cylinder when an upper side
of the cover npexted.s set on the sane plane as an upper end surface 8 of
the cylinder. [0020]

[0019]

In order to attain the foregoing second object, third

and fourthconfigurationsof theinventionprovidesanescalator

monitoring apparatus further including a cover piece which

covers an inner circumferential surface of the cylinder from

an upper surface of the cylinder at least to a lower end portion

of the camera mounting plate, and which has at least a length

extending to a lower end portion of the camera mounting plate

from a projection point where light emitted downward from an

upper end portionof aviewing field of the camera in the cylinder

is projected on the viewing field side of the camera in the

cylinder, the cover piece being flexible and covering almost

half a circumference of the cylinder on an opposite side to

the viewing field of the camera. The cover piece may be formed

out of a T-shaped or L-shaped opaque film and provided with

at least one hole in a position corresponding to a hole provided

in an upper portion of the cylinder when an upper side of the

cover piece is set on the same plane as an upper end surface



In this manner, the cover piece suppresses light from being reflected by
the inner wall of the cylinder and entering the view ng angle of the
canmera. It is therefore possible to reduce reflected glare in an inmge

pi cked up by the camera. [0021] In order to attain the third object, a
fifth configuration of the invention provides a nmethod for installing an
escal ator @abniherénbinrgeraratus in an escal ator arrangenment structure

having a protection unit disposed in a narrow angle portion, the protection
unit having[@zy]inder in a front position thereof to prevent passengers
fromgetting caught in the narrowangle portion, the narrow angle portion

being a narrow ang) & 1pos thhef OrdTRA P R MR AR alird! 98k

escal ator placed with an inclination and a ceiling of a building or a

narrow angl.e . portiQn foryed between a in andrail .of one escal.ator and
R bott om parer B st b By (O P o e B e Chra gt AT <BRERABTI
thereto, a canera being myunted to be received inside the cylinder, the

met hod i ncl Wk g THE'E eFd SoPL HRaGaELR - sdppdftt MerdErre MIGTH IS /Ot he
canera shoul d be suspended, between the noving handrail and the ceiling of
t he buil di ngedereireihected tohaporin agn gmadee padikesentp yc dhst eamezdj-ust i ng
a viewng field of the canera; aligning a cover piece with a 9 horizonta
viewi ng angleo»f]) the camera and inserting the cover piece into the cylinder
to touchan inner circunferential surface

Inorder toattainthe thirdobject, a fifthconfiguration
of the invention provides a method for installing an escalator
monitoring apparatus in an escalator arrangement structure
having a protection unit disposed in a narrow-angle portion,
theprotectionunit havingacylinder ina front position thereof
to prevent passengers from getting caught in the narrow-angle
portion, the narrow-angle portion being a narrow-angle portion
formed between a moving handrail of one escalator placed with
an inclination and a ceiling of a building or a narrow-angle
portion formed between a moving handrail of one escalator and
a bottom portion of another escalator disposed crosswise and
adjacently thereto, a camera beingmounted to be received inside
the cylinder, the method including the steps of: placing a
support member, from which the camera should be suspended,
between the moving handrail and the ceiling of the building
or in the bottom portion of the adjacent escalator; adjusting

a viewing field of the camera; aligning a cover piece with a



of the cylinder; supporting a rear portion support portion of the
protection unit; receiving the canmera inside the cylinder; and supporting a
front portion support portion of the protection wunit. [0022] In this
manner, the canera is suspended fromthe attached support nenber, the
viewing field of the canera is adjusted, the cover piece is inserted into

t he cyl i ndehorozoespbndiavwging ahglehef atheustmeraicewl hgskireidg the doyarmost
portion of the protection unit is then supported, the canera is inserted

into the cyiéddentodmé i AdOnt oRSUhh Phnd PE1 PEQIEEFEAR iHNidurifhice
supported. Thus, the viewng field of the camera can be adjusted as the

canera is | gft A Ltk0g, .pl.e i din
Che opti mrt baerT a1 o Bor dCF G TP Hanca Pof cirant PTRAS, Pre vy ot
adj ust nment %@ regﬂ{r%g aftertphe canEraths inserted i.nto ﬁhe éylkpdqr of
the protect Fon REMTECEYBOEETEr i Sroert 15 LBt EMF the PGt ho6Yect @ iixt h to
eighth configurations of the invention provides a device for installing an
escal at or ndAPEEPPRY taPpFat Arast DFHLAI FigPROPE BOEELPHP fubl e PrgtHedt lios

di sposed in a narrow angle portion and which is formed out of a cylinder

di sposed inumifront position thereof and a 10 trapezoidal plate behind the
cylinder to prevent passengers fromagetting caught in the narrow angle
portion and[po2a] | ow

In this manner, the camera is suspended from the attached
support member, the viewing field of the camera is adjusted,
the cover piece is inserted into the cylinder correspondingly
to the adjusted viewing field, the rearmost portion of the
protection unit is then supported, the camera is inserted into
the cylinder, and the front portion of the protection unit is
supported. Thus, theviewingfieldof thecameracanbeadjusted
as the camera is left suspended. 1In addition, the cover piece
can be disposed in the optimum position to avoid the influence
of light. Thus, no work of adjustment is required after the
camera is inserted into the cylinder of the protection unit.
{0023]

In order to attain the fourth object, sixth to eighth
configurationsof the inventionprovidesadevice forinstalling
an escalator monitoring apparatus, including a protectionunit
which is disposed in a narrow-angle portion and which is formed

out of a cylinder disposed in a front position thereof and a

10



a canera to be received inside the cylinder, the narrowangle portion being
a narrow angle portion forned between a noving handrail of one escal ator
placed with an inclination and a ceiling of a building or a narrow angl e
portion formed between a noving handrail of one escalator and a bottom
portion of another _escalator disposed crosswi se and adjacently thereto;
wherein therppotetdabrrlimie helkelndddie £HoNbeH R PFEVRHitcPassengedsd i n
the plate to extend with a predetermned width and a predeterm ned |ength
froma ternfnah gtiting waughtdda bheansidew-ahgl beppt ot en pardltdelalilovwt he
ceiling of the building or the bottomportion of the escalator and a side

correspondi A¢dneraa tboperr&ed ivs andie thapegdif@ér shape nafrrhe aplgate; and
a groove portion which is provided in a longlitudinal direction of the

cyl inder t ophaveng wh1RNS] A% 2000 ABoRt I BhCKORRSG Bt ddien Al #eri gnd the

cylinder a e plate are bonded wth “eac er 1n a state where the side
correspondi | at e, has bee erted i.nto the

n% ég tge #oger got#og1of %he I8 T.inE I
groove portioRITRhd The®BF d8°Cat FERhoRUTRGT t BT t R onkr L hBREoRthal9bRen
brought into contact with an inner surface of the cylinder opposed to the
groove portfohl iTHenpdih B inhemd et T tasH SnB9 T bé OReker Med besMgeras t he
sum of an inner dianmeter of the cylinder and a thickness of the cylinder,
and t he | engthvéhgtheerdmstidno poneiemtalbt armande bodtt ospattaton hé amattdierporti on
can be located at least at a lower end of a viewing field of the canmera
when the cas®etd@lator disposed crosswise and adjacently thereto; wherein

the protection unit includes: a notch portion which is formed

in the plate to extend with a predetermined width and a

predetermined length froma terminal point surrounded by a side

of the plate parallel to the ceiling of the building or the

bottom portion of the escalator and a side corresponding to

a lower bottom of the trapezoidal shape of the plate; and a

groove portion which is provided in a longitudinal direction

of the cylinder to have a dimension as large as a thickness

of the plate; and the cylinder and the plate are bonded with

each other in a state where the side corresponding to the lower

bottom of the plate has been inserted into the groove portion

and the side corresponding to the lower bottom has been brought

into contact with an inner surface of the cylinder opposed to

the groove portion. The width of the notch portion may be made

as large as the sum of an inner diameter of the cylinder and

a thickness of the cylinder, and the length of the notch portion

11



is disposed in a predeterm ned position and a vertical viewng angle of the
canera is adjusted and optim zed. The groove portion may be set to be at

| east as long as the side corresponding to the |ower bottomof the plate
excluding the notch portion. [0024] In this manner, a space portion can be
provided in the wupper portion of the cylinder of the protection unit so
that the ceaaerke ceat so whant bei notbh spackoporan dre J@GHEd Adcdedisig t o
the first and second configurations of the invention, the canera is

recei ved i nst delbhercand ndea wiewiry fakQldestittie danlerdi shofethe Gatera

narrow angl e portion of an escalator. Thus, the canera can pick up pictures

in the best;gspRSHJ¥a Yl grageead @943@%?&@.’&%&9 &Rndiddans- of Ragseggers
can be nonitored. In addition, faith of the passengers as to the angle of

t he canera e i ned. 026]_Ltn addition, the ¢ ra..s su nded
i ndependent%"gg‘lo‘g Ofﬁéeﬁ%r%%%%%igolngu%éw&mgélae (?h%é%%rp}g%gt alfhvel e%scgoé'eangl e of
the camera can be changed by changing the position of the mounting hole

provi ded i PRl PHBAYIBFEST §ORTERt LRESE STt AT 8SHdime £ COTRESPORAe "Faner a

can be adjusted easily and quickly. 12 [0027] According to the third and
fourth conftgdﬂg{ﬂ@wgroboth@nlof the plate excluding the notch portion.

[0024]

In this manner, a space portion can be provided in the
upper portion of the cylinder of the protection unit so that
the camera can be mounted in the space portion.

[0025]

According to the first and second configurations of the
invention, the camera is received inside the cylinder of the
protection unit disposed in a narrow-angle portion of an
escalator. Thus, the camera can pick up pictures in the best
position where ascending/descending conditions of passengers
can be monitored. In addition, faith of the passengers as to
the angle of the camera can be obtained.

[0026]

In addition, the camera is suspended independently of
the protection unit, while the horizontal viewing angle of the
camera can be changed by changing the position of the mounting
hole provided in the mounting jig when the camera is mounted.

Thus, the camera can be adjusted easily and quickly.

12



i nvention, the cover piece suppresses light frombeing reflected by the

i nner surface of the cylinder and entering the viewng angle of the canera,
so as to reduce reflected glare of the Ilight in an inmage picked up by the
canera. It is therefore possible to provide an explicit picture. In
addition, since the cover piece covers the range fromthe upper end portion
of the cylih€#7to the | ower end portion of the mounting jig, it is
possible to hide the canera, the nounting jig, a cable, etc. Thus, it is
possi bl e to providecerdong ttar thg Gipped atng fowulrtbhcdsf sgpeat bons oidéesiegn
[00281 In addition, when at | east one hole provided in the cover piece is

al i gned w t tintder hoh prRe@6v@athidcd BeppykbBgen ighitef rawNet ngirede ee@rdbe
adjusted in a desirable viewing angle position of the canmera. Thus, the

carrer a can e i Usked Bk ekby-or (0029314660504 4 Lend i Galgur at i on

of the inv ion, the view ng the canera can be adjusted as the
canera is |left suspended. In addition, the cover Qniece can _he di sed in
Che. opt | mInHBLT (PDRI AHER e hg'S 18 o S e e e E & rat Tab et ment
in the condition that the camera is placed can be carried out accurately
and qui ckl y119BE D030} HBRIP RHYED Uhd%ibhsh T widght H tcdisf tgeretrahs of

t he
possible to provide an explicit picture. In addition, since

the cover piece covers the range from the upper end portion
of the cylinder to the lower end portion of the mounting jig,
it is possible to hide the camera, the mounting jig, a cable,
etc. Thus, it is possible to provide a monitoring apparatus
which is superior in design.

[0028]

In addition, when at least one hole provided in the cover
piece is aligned with the hole provided in the cylinder, the
cover piececanbeadjustedinadesirableviewingangleposition
of the camera. Thus, the camera can be adjusted quickly.
[0029]

According to the fifth configuration of the invention,
the viewing field of the camera can be adjusted as the camera
is left suspended. Inaddition, the cover piece canbe disposed
in the optimum position of the viewing field of the camera so
that adjustment in the condition that the camera is placed can

be carried out accurately and quickly.
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i nvention, the canmera can be received inside the cylinder of the protection
unit. Thus, the camera can pick up pictures in a position close to
passengers of the escal ator wi thout naking the passengers aware of the
exi stence of the canmera. BRI EF DESCRI PTION OF THE DRAWNGS [0062] Fig. 1 is
a side view showi ng an overall configuration of a first enbodi nent of an
escal ator nbW3I@ri ng apparatus according to the present invention; Fig. 2
is a side view of a protection unit portion with a main portion enlarged
view, showi ng a mMitgddihsitat ehef saxthat®réighit i heorasieal itioPrift @heng
apparatus according to the present invention; Fig. 3 is a main portion
perspecti ve; W&y SOl amshlaUEhH Be Of by ol OLACH O NI 18515R dBYT Ce for
installing the escalator nonitoring apparatus according to“the present
invention; Fig. 4.s a perspecti vi ew for _explaining.the configuration of
t he escalaﬁgygﬁﬁﬁ%%ﬁﬁhdlaIgg%atﬁgugbcgbﬁiﬁﬁme § the g%ggeﬁp Pﬁ&%ﬁFFSn; and
Fig. 51is a flowchart show ng the procedure of installing 14 the escal ator
nnnitoring-Hbﬁ§P§HG§Qﬁﬁﬁﬁ%ﬁH@Fﬁﬁﬁﬁﬂgﬁﬁ%%%ﬁpeQ%ﬁ@éﬁﬁQﬁwlTﬁ9¥@EEblng
DESCRI PTI ON OF THE | NVENTI ON

the passengers aware of the existence of the camera.

BRIEF DESCRIPTION OF THE DRAWINGS
[0062]

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

Fig. 2 is a side view of a protection unit portion with
a main portion enlarged view, showing a mounting state of a
camera in the escalator monitoring apparatus according to the
present invention;

Fig. 3 is a main portion perspective view showing a
structure of the protection unit as a device for installing
the escalator monitoring apparatus according to the present
invention;

Fig. 4 is a perspective view for explaining the
configuration of the escalator monitoring apparatus according
to the present invention; and

Fig. 5 is a flow chart showing the procedure of installing

14



[ 0031] An enbodinment relating to an escalator nonitoring apparatus, a

met hod for installing the escalator nonitoring apparatus, and a device for
installing the escalator nonitoring apparatus according to the invention
will be described with reference to the drawings. [0032] Fig. 1 is a side
vi ew showi ng an overall configuration of a first enbodi nent of an escal ator
noni t or i ng tEpp@ssalat e oerditey ing Eppapessenaccerdiangoho Fhg. p2egsna si de
view of a protection unit portion with a main portion enlarged view,
show ng a niowrdritnigorst ate of a canera in the escalator nonitoring apparatus
according to the present invention; Fig. 3 is a main portion perspective
view show ng a structure of the protection unit as a device for installing
t he escal at or nDnitoring apparatus according to the present invention; Fig.

4 is a perspective Viy e %%?ﬁb%%o&h% %%EI T%%Nof the escalator

noni toring apparatus accor ng € present nven 0 and Fig. 5is a
fl ow chart show ng t he procedure installing the escalator noni tori ng
apparatus a |ng to 15 the present invention. [0033] In Figs. 1-5, an

escalator 1 is placed lying between a first floor 2 and a second floor 3.
The escal ator 1 KBds epbodiment relating to an escalator monitoring

apparatus, a method for installing the escalator monitoring
apparatus, and adevice for installing the escalator monitoring
apparatus according to the invention will be described with
reference to the drawings.

[0032]

Fig. 1 is a side view showing an overall configuration
of a first embodiment of an escalator monitoring apparatus
according to the present invention; Fig. 2 is a side view of
a protection unit portion with a main portion enlarged view,
showing a mounting state of a camera in the escalator monitoring
apparatus according to the present invention; Fig. 3 is a main
portion perspective view showing a structure of the protection
unit as a device for installing the escalator monitoring
apparatus according to the present invention; Fig. 4 is a
perspective view for explaining the configuration of the
escalator monitoring apparatus according to the present
invention; and Fig. 5 is a flow chart showing the procedure

of installing the escalator monitoring apparatus according to
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bal ustrade 5 supporting a noving handrail 4 to be held by passengers, an
outer deck 6 retaining the balustrade 5 from its outside, and a control
unit 7 for the escalator 1. In a narrowangle portion SD fornmed between the
noving handrail 4 and a first floor ceiling 8 provided under the second
floor 3, a novable protection unit 9 and a fixed protection unit 10 are
di sposed i ntlee deresontprivesnt passengers fromgetting caught in the
narrow angl e portion 8D. As soon as a passenger touches the novable
protection (0933P, the novable protection unit 9 can shake to nmake the
passenger aware of danger. The fixed protection unit 10 is fixed firmy.
I

[0034] The novablg, priQfectiign W Es%aﬂ§t69n§tié wed-dy Bidd apaaRidal plate
9A nade fromacrylic resin and a cylinder 9B nade fromacrylic resin with a

oo RIS 2 i, PLORES Sdp Bt I 2R,

donme-type canera i Nser 0 an  upper ion o ihder 9B
The canergb% IS susp ended fromthe first roor cejling é0035 In

addi ti on, PP OF il%u?B?r%1$%m%rm%ﬁb%$yh%®r%11 1% Wd%% PHRaPYi s
provided in the center of the top portion of the canera Il . A cable 12 is
renovabl y comsReneelrs o qrheowttﬁme&qk 6 rEAaiNgmss hdwn badews agiee Ssdromed down
to a plurality of not-shown threaded holes provided in the top portion of

t he its outside, and a control unit 7 for the escalator 1. In a

narrow-angle portion 8D formed between the moving handrail 4
and a first floor ceiling 8 provided under the second floor
3, a movable protection unit 9 and a fixed protection unit 10
are disposed in order to prevent passengers fromgetting caught
in the narrow-angle portion 8D. As soon as a passenger touches
the movable protection unit 9, the movable protection unit 9
can shake to make the passenger aware of danger. The fixed
protection unit 10 is fixed firmly.

[0034]

The movable protection unit 9 is constituted by a
trapezoidal plate 9A made from acrylic resin and a cylinder
9B made from acrylic resin with a predetermined diameter. The
cylinder 9B is bonded with the plate 9A. A dome-type camera
11 is inserted into an upper portion of the cylinder 9B. The
camera 11 is suspended from the first floor ceiling 8.
[0035]

In addition, a connector 11A for a power supply and a

16



canmera 11 respectively so as to fasten a nounting jig 13. [0036] The
mounting jig 13 is provided with a canera nounting plate 13A and a U shaped
nount i ng nenber 13B wel ded with each other. A not-shown hole with a
predeterm ned dianeter is provided in the central portion of the camera
mounting plate 13A. A plurality of holes 13Aa are provided to avoid contact
with the comdest eighdA asdpaevadgediattipe etsttamiafedhangbp rontecuabE on a
ci rcunference whose di aneter does not exceed the dianeter of the canera 11

The nount i ntherearera 13B Masabaepaiis odmdeibl poohnoosed 3B e tbnAector
predeterm ned | ength. The foot portions 13Ba are | ocated in opposed

posi tions angundybbesnBeh- sbewhshake LBrthedcaBihak opar bharadfi tihercanera
nounting plate 13A. A canera support portion 13Bc is provided in a central

portion of hqri zontal pl f, th ti.n e 3 2r e, n the
position mﬁ%ﬁé%%ﬁ%&hgﬁgé 5%%thggﬁﬁgﬁ%ﬁgﬁ§g nggggeEO%iﬁbFE§0508fggﬁ?ion of
the canera 11 are fastened to the holes 13Aa of the camera npunting plate
13A i s chaff@fTa He FGSPAGTIAIC LK i8Ry Ehiad T th WP PR be
changed. [0037] 17 In addition, a nounting bracket 14 to which the canera
11 and the WOl e protection unit 9 will be nounted is attached to the
narrow angl e portion 8B of the first floor ceiling 8.  The nounting bracket
14 has support paQhe epsnt4dag jd4h amdid4rovided with a camera mounting

plate 13A and a U-shaped mounting member 13B welded with each
other. A not-shown hole with a predetermined diameter is
provided in the central portion of the camera mounting plate
13A. A plurality of holes 13Aa are provided to avoid contact
with the connector 11A and arranged at predetermined angle
intervals on a circumference whose diameter does not exceed
the diameter of the camera 11. The mounting member 13B has
a pair of foot portions 13Ba with a predetermined length. The
foot portions 13Ba are located in opposed positions around the
not-shown hole in the central portion of the camera mounting
platel3A. Acamerasupportportionl3Bcisprovidedinacentral
portion of a horizontal plane of the mounting member 13B. Here,
when the position where the not-shown threaded holes provided
in the top portion of the camera 11 are fastened to the holes
13Aa of the camera mounting plate 13A is changed, the horizontal
viewing angle of the camera 11 can be changed.

[0037]
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The support portions 14a and 14b are provi ded correspondingly to a distance
between a rear portion nounting hole 9Aa and a cylinder-side nmounting hol e
9Ab provided in an upper portion of the plate 9A of the novable protection
unit. The rear portion nmounting hole 9Aa serves as a rear portion support
portion. The cylinder-side nounting hole 9Ab serves as a front portion
support portion. IThedddppont pontumningddriackrtovidded wbiekt ehd cémemt he
support portion 14b and to be as long as the length of the central portion

of the cyl iindgfid shéemdpalnl ¢ pgotelce iDhbun 2 d whEel eyl hddetedB.s dbeasead
nmounting hole 9Aa and the cylinder-side mounting hole 9Ab of the novable

protect fon dinkhe 888, abhaeRetbEe: oS URDRTe PALORSdfacand; A4by  hrough

suspensi on rlngs 15A respectlve y. The canera 11 is suspen ed

support porhion 14 suspe SI n, rln 159 and he ¢ ortion
138 [ 0038 SR 43S RARTTy 1A ek SUsBP TS, Bor Fhean TR %%% }&

portions 14a, 14b and 14c has been descrlbed However,, the sup ort portion
14c may beTEFb§PHEBrFrP%ﬁRﬁ?Rﬁ 14GUARA Nk b PEEKBE OV 1 420 FRFT SFRANE Had Sippor t
portion 14c is attached to another 18 nounting bracket than the nounting
bracket forta hedirebabre bgteeentd oreamipordian meuntigy welle PRat ardsapport
portion 14c for supporting the canera 11 is |located on a vertical |ine

ext endi ng fayannidae -eamier abup@ihgoRodé $Ale pydinikelr i%9Ban upper portion

of theplate 9A of the movable protectionunit. The rear portion
mounting hole 9Aa serves as a rear portion support portion.
The cylinder-side mounting hole 9Ab serves as a front portion
support portion. The support portion 14c is provided to extend
from the support portion 14b and to be as long as the length
of the central portion of the cylinder-side mounting hole 9Ab
and the cylinder 9B. The rear mounting hole 9Aa and the
cylinder-side mounting hole 9Ab of the movable protection unit
9 are attached to the support portions 1l4a and 14b through
suspension rings 15A respectively. The camera 11 is suspended
by the support portion 14c, a suspension ring 15B and the camera
gupport portion 13B.
[0038]

Here, the mounting bracket 14 provided with the support
portions 1l4a, 1l4b and 1l4c has been described. However, the
support portion l4c may be provided in another mounting bracket

14. Even when the support portion l4c is attached to another
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[0039] In this manner, the canera 11 can be nounted in addition to the
novabl e protection unit 9. Thus, the canera 11 whose view ng angle etc. has
been adjusted can be nmounted in the cylinder 9B of the novabl e protection
unit 9. [0040] In addition, an opaque film 16 as a cover piece with a flat
T or L shape is inserted into the cylinder 9B. Due to the film 16, |ight

r ef | ect edbynctumes iingnérr asieftaddnaof tthee meopdritnidey brekedn flwer priey emivexb ffer om
entering an i mage picked up by the canera 11 while the canera nounting
plate 13A gidtidhe icabuaitld, i it the lupRewepdrif dhosuphréaperaidh ca8 be

hi dden. [0041] The film 16 consists of a T-shaped or L-shaped shield

porti on 16AANdABARIHLIUECIAR000H b HRacHie il PO a1 ABA

serves to hi upper portlon of the canmera 11 The antir ectlon
portion 16B i.s bst tiall half a 8s t i nner, .Ci fcu rence of the
V1 | nder SBRTTHNG RO AL iE TR0 edad T e ehiial R 16 16A. The

| ong hol e 16Aa _corresponds to a hole 9Ba provided in the upper portion of
the 19 cyIMHH%ﬂ 99 when the upper end of the cylinder 99 is put on the

sane plane as the upper end of the shield portion 16A. [0042] In addition,
the canera 11 hadrahhiippernnerewitdy aagésa 11 can be mounted in addition

to the movable protection unit 9. Thus, the camera 11 whose
viewing angle etc. has been adjusted can be mounted in the
cylinder 9B of the movable protection unit 9.

[0040]

In addition, an opaque film 16 as a cover piece with a
flat T or L shape is inserted into the cylinder 9B. Due to
the film16, light reflected by the inner surface of the cylinder
9B can be prevented from entering an image picked up by the
camera 11 while the camera mounting plate 13A and the cable
12 in the upper portion of the camera 11 can be hidden.
[0041]

The film 16 consists of a T-shaped or L-shaped shield
portion 16A and an antireflection portion 16B. The shield
portion 16A serves to hide the upper portion of the camera 11.
The antireflection portion 16B is substantially half as wide
as the inner circumference of the cylinder 9B. A long hole
16Aa is provided in the shield portion 16A. The long hole 16Aa

corresponds to a hole 9Ba provided in the upper portion of the
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point A and a | ower viewing angle point Bin the cylinder 9B. 1In order to
prevent reflections of light, it will go well if 1light reflected fromthe
opposite side to the viewing field of the canera 11 can be prevented in a
range fromthe viewing angle point Ato the view ng angle point B.
Therefore, it wll owell if the lower end of the_ antireflection portion
16B r eachesYlangesi OFowhesr thepopaemgend phetheweylinéarngBahgl Bupobmt B
even when it is the longest. Define a projection point C on the view ng
field sidethe sare tpleae amgltdhd aprent aind effl edia ehiedfd Idagtitiarefledct ed by
acrylic resin, which light is radiated downward fromthe upper view ng
angl e poi nt[od4and reflected by the inner surface of the cylinder 92 on the
opposite side to the viewing field. Here, if light totally reflected by a

| ower portion of IéhSdEiXLc"Bﬂe,r BB b%mét’ré' ?Etﬁgs'gnau}?géitb?é‘wiﬂ 9£'ﬁ1é han the
projection point C the light woul'd enter the canera, causing reffections
of the light .in the image. Thus, it wl owell_if the |ower .end of the
SNt ref | coBRdmtoBr RO LAMSH & ey ARBLEVRRIIT e IrbhEE GVOMAE oMl e poi nt
B and the projection point C. [0043] 20 Consider the horizontal _view ng
angl e. The Moprgsnt bP PYPERRRgr ahbeet b9ns Hef dditdita ild #Bddt IP2@edégt kes.
Thus, it wll be sufficient if the antireflection portion 16B is |ocated

at an angl 4 igfhtl 8@ fdegteds fownt hbeopppsstieessddet bot heevvieewingg field

of the camera 11 can be prevented in a range from the viewing
angle point A to the viewing angle point B. Therefore, it will
gowell if thelowerendof theantireflectionportionl6Breaches
a position corresponding to the lower viewing angle point B
even when it is the longest. Define a projection point C on
the viewing field side in a critical angle for total reflection
of light reflected by acrylic resin, which light is radiated
downward from the upper viewing angle point A and reflected
by the inner surface of the cylinder 9B on the opposite side
to the viewing field. Here, if light totally reflected by a
lower portion of the cylinder 9B is reflected in a position
higher than the projection point C, the light would enter the
camera, causing reflections of the light in the image. Thus,
it will go well if the lower end of the antireflection portion
16B is located between the lower viewing angle point B and the
projection point C.

[0043]
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field in the cylinder 9B. [0044] In addition, a print area 16Ba may be
provi ded outside the antireflection portion 16B in the film16. The print
area 16Ba can be nmade use of for warning (e.g. "camera in operation") or
public relations for guidance of a store or the like. [0045] In this
manner, the canera nounting plate 13A and the cable 12 provided in the
upper portion asCaeksides the hanktrentdll wavwing hindden byheheoshiehtthborti on
16A of the film 16. Thus, any passenger of the escalator 1 is not aware of
t he exi st erdewitly bhelearEr ahkl cagedat her abbsatnoe2bedegtrbak .t hrehpassenger
makes m schief on the canera 11 intentionally. [0046] In addition, the

antireflectjian l@@rsh'f(fﬁc%@%toifttﬁ% dht e dPeSUISh %So%léﬁ%eﬁélgﬁsr%é@@é@d glare
of light caused by reflection on the inside of the cylinder 9B. Thus, an

explicit i jmage éérgg?llg%fr g%%um?r%égoﬂkh'é'e%@aoé?ﬁf td %i%' gﬁﬁ Pl @b e 9A of

the novabl & prot as a no por ion e not ¢ portion
9Ac is for y no hlnq a portion which extends fromthe upper end angle

portion of?gﬁédcﬁplﬁ d&@d&Td@B9a which is a | ower bottom of the

trapezoida% shaqe of the plate 9A. The notch portion
0044

In addition, a print area 16Ba may be provided outside
the antireflection portion 16B in the film 16. The print area
16Ba can be made use of for warning (e.g. "camera in operation")
or public relations for guidance of a store or the like.
[0045]

In this manner, the camera mounting plate 13A and the
cable 12 provided in the upper portion as well as the camera
11 can be hidden by the shield portion 16A of the film16. Thus,
any passenger of the escalator 1 is not aware of the existence
of the camera 11, and there is no fear that the passenger makes
mischief on the camera 11 intentionally.

[0046]

In addition, the antireflection portion 16B of the film
16 surely suppresses reflected glare of light caused by
reflection on the inside of the cylinder 9B. Thus, an explicit
image can be recorded.

[0047]

Next, the trapezoidal plate 9A of the movable protection
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9Ac has a wdth as large as the sumof the inner dianeter of the cylinder
9B and the thickness of the cylinder 9B, and a length as |arge as the

di stance between the upper end of the cylinder 9B and the | ower view ng
angle point B of the canera 11 in the cylinder 9B. Reinforcing materials
each having a predetermined width are pasted to the opposite surfaces of
the upper Wid dhashe nsitasthePOAtion SFdudi t Tba, Nt HopPergAbni Apisvieened on t he
cylinder 9B side in the portion where the reinforcing materials are pasted,
and a hol e BAaokshpngva desroiioh heh Diipasitieerdssifdent aheheppyglki adéra®dile The

hol es 9Aa and 9Ab are provided for nounting the novable protection unit 9.

[0048] On thetathebrhaRd, cyDihder cyl d8deraOBHivHilke ravabl SwebrObEEshon unit
9, a groove portion 9Bb which is as thick as the plate 9A is provided to

oi nt B of rn eanErae 1100 h PREPE,TY UF s SAGT B ROPE R TR,

predeterm ned di aneter _j grovided in an upper portion of the cylinder 9B.
P0045] 22 TS BRarS SrIEACEE AR AT B L T F BiuCBASEs HRUEF Phedt  above.
A bonding agent is applied to an end portion of the cylinder-side_side 9a
of the pl att@eAYereKdedi i§ ene hbechhpekprsa obaehe THEL eAdepo?Bi owndfat he
cylinder-side side 9a of the plate

length as large as the distance between the upper end of the

cylinder 9B and the lower viewing angle point B of the camera
11 in the cylinder 9B. Reinforcing materials each having a
predetermined width are pasted to the opposite surfaces of the
upper end of the plate 9A. 1In addition, a hole 9Ab is provided
on the cylinder 9B side in the portion where the reinforcing
materials are pasted, and a hole 9Aa is provided on the opposite
side to the cylinder 9B. The holes SAa and SAb are provided
for mounting the movable protection unit 9.

[0048]

On the other hand, in the cylinder 9B of the movable
protection unit 9, a groove portion 9Bb which is as thick as
the plate 9A is provided to extend downward in the longitudinal
direction from the lower viewing angle point B of the camera
11 in the cylinder 9B. 1In addition, a hole 9Ba with a
predetermined diameter is provided in an upper portion of the
cylinder 9B.

[0049]
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9A is inserted into the groove portion 9Bb of the cylinder 9B while the
upper end portion of the plate 9A is set on the sane plane as the upper end
portion of the cylinder 9B. The end portion of the cylinder-side side 9a
coated with the bonding agent is pressed onto the inner surface of the
cylinder 9B opposed to the groove portion 9Bb. The bondi ng agent adheres to
the site where The mhdtimBarargBtha¢nlliadsrad® aga poedicedels eseribedhus,
the cylinder 9B and the plate 9A are bonded. [0050] Here, the groove portion

9Bb provi detoive .t he syhd gragéik i Ss papyl ted to® axteand sovawet dbf tide
| ongi tudinal direction fromthe |ower view ng angle point B of the canera

11 in the gylihader s9Be Heygbr dihep 0500%8 NP PBRe MY Brtendidfom the
| ower viewi ng angle point B of the canera 11 in the cylinder 9B so as to be

as long as e | t 2 cyld r-sid L de. .eXC i h ot ch
portion 9A§, gc')r ﬁ@% egiép%?%g? gdgfaﬁﬂgo?/}zirlﬁ?%é lo%ég%tlu |%§?0Ed1|’g'quécqell%né of the
cyl i nder 9B. ,00514 In this manner, the canera 11 cg}gE bg received in the
upper por £fonS oft %t%‘éllji% BISPOVRPHOVEDT €31 GrethForY tifted.9B 23
Thus, pictures can be taken in a position close to passengers. [0052] Next,
t he procedwhalefthasinpey @gd rerésenl af drhe paRiteoPRns Hffarat tBeviane be
described with reference to Fig.

plane as the upper end portion of the cylinder 9B. The end
portion of the cylinder-side side 9a coated with the bonding
agent ispressedontothe inner surface of the cylinder 9B opposed
to the groove portion 9Bb. The bonding agent adheres to the
site where the cylinder 9B and the plate 9A touch each other.
Thus, the cylinder 9B and the plate 9A are bonded.

[0050]

Here, the groove portion 9Bb provided in the cylinder
9B is provided to extend downward in the longitudinal direction
from the lower viewing angle point B of the camera 11 in the
cylinder 9B. However, the groove portion 9Bb may extend from
the lower viewing angle point B of the camera 11 in the cylinder
9B so as to be as long as the length of the cylinder-side side
9a excluding the notch portion 9Ac, or may be provided all over
the longitudinal direction of the cylinder 9B.

[0051]
In this manner, the camera 11 can be received in the upper

portion of the cylinder 9B of the movable protection unit 9.
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5. [0053] First, the nounting bracket 14 for suspending the camera 11 and
the novabl e protection unit 9 is attached to the first floor ceiling 8 in
the narrow angl e portion 8D so that the support portion 14c is directed to
the first floor 2 (Step S1). [0054] Next, the rings 15A are attached to the
support portions 14a and 14b of the nounting bracket 14, while the ring 15B
attached Thusheislippms cporbe drrkefr insa osddlied €608Re @ ARSSENSIGSOr t
portion 13Bc of the nounting jig 13 fastened to the canmera 11. Thus, the
canmera 11 iso&eiached. [0055] Next, the vertical view ng angle and the

hori zontal view ng angle of the attached canera 11 are adjusted through a

not - shown noni t ofextier €he t hLobOALZONG Al i N €M NONGNEhE Bfcalheoganera 11 is
adj usted by renoving the nounting jig 13, rotating the canera 11 at a

pr edet er m - %@t@% t it e S of the
camera nnuﬂ?ﬁﬁggg}g?e 13A arquéétgﬁégg%%kggﬁ?gagﬁif%ggfgﬁgg-gigéﬁ'threaded
holes 24 provided in the top portion of the canmera 11 (Step S2). [0056]

Next, the antireflection portion 16B of the film1l6 is adjusted to an

optinun1po?ggégP corresponding to the horizontal

First, the mounting bracket 14 for suspending the camera
11 and the movable protection unit 9 is attached to the first
floorceiling8 inthenarrow-angleportion 8D so that the support
portion 1l4c is directed to the first floor 2 (Step S1).
[0054]

Next, the rings 15A are attached to the support portions
l4aand 14bof themountingbracket 14, whiletheringl5Battached
to the support portion 1l4c is attached to the camera support
portion 13Bc of the mounting jig 13 fastened to the camera 11.
Thus, the camera 11 is attached.

[0055]

Next, the vertical viewing angle and the horizontal
viewing angle of the attached camera 11 are adjusted through
a not-shown monitor. Here, the horizontal viewing angle of
the camera 11 is adjusted by removing the mounting jig 13,
rotating the camera 11 at a predetermined angle and changing
the position where the holes 13Aa of the camera mounting plate

13A are fastened to a plurality of not-shown threaded holes
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view ng angle of the canmera 11 adjusted in Step S2 as follows. By naking

t he novabl e protection unit 9 closer to the canmera 11 or inserting the
camera 11 into the cylinder 9B, a position where the canera 11 should be
directed in the cylinder 9B is determned (a position in the top portion of
the cylinder 9B may be marked) . The film 16 is rounded and inserted from
the openi ngopodedonnotheheoropopbivnonfotheheampkandér (SBephiSRe . bei ng
adjusted so that the central line of the antireflection portion 16B is

al i gned wi tthothe opposite direction to the canmera 11. The insertion is
stopped in a position where the long hole 16Aa provided in the shield

portion 16A of tﬁ@xé'|E%éf%ﬁ%&fé%ﬁ%%%%bnﬁﬁbﬂdﬁbd“ﬂé% 8Barat Ehenuppers portion
of the cylinder 9B. The condition wherethe filmi16 is in contact with the

i nner wal | dg{lS{:Qg t%yéh%ga r{‘ﬁ%ﬂﬁg? %C@gﬁaﬁggglhgﬁ:?g a6t con i tll on is

bad, the bén I'ng degree I's C wor I'nsertion
i's perforned a ain 3 05 Next, the rj 15A attac to t he
support po?’llFB Ng /49 %oef qfhE%lﬁD%ﬁfP ﬁ% Yy adiiBeted Jrrh eé’psgza“r"sg] fd into
the rear portion nounting hole 9Aa provided in the upper portion of the 25
pl ate 9A oBYthekipydphe nm\cﬂkeket ipgiPteftion s6i4s 9t oleeaporariie canera he

novabl e protection unit 9 (Step S4). [0058] Next, the canmera 11 is inserted
into the cylisowldms@Btding the camera 11 into the cylinder 9B, a position

where the camera 11 should be directed in the cylinder 9B is
determined (a position in the top portion of the cylinder 9B
may be marked). The film 16 is rounded and inserted from the
opening portion of the top portion of the cylinder 9B while
being adjusted so that the central line of the antireflection
portion 16B is aligned with the opposite direction to the camera
11. The insertion is stopped in a position where the long hole
l6Raprovidedintheshieldportionlé6Aof the film1lé6 corresponds
to the hole 9Ba of the upper portion of the cylinder 9B. The
condition where the film 16 is in contact with the inner wall
of the cylinder 9B is confirmed. When the contact condition
is bad, the bending degree of the film 16 is changed and the
work of insertion is performed again (Step S3).
[0057]

Next, the ring 15A attached to the support portion l4a
of the mounting bracket 14 in Step S2 is mounted into the rear

portion mounting hole 9Aa provided in the upper portion of the
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t he novabl e protection unit 9 (Step S5) . The ring 15B attached to the
support portion 14c of the nounting bracket 14 in Step S2 is nounted into
the cylinder-side nmounting hole 9A provided in the upper portion of the

pl ate 9Ab of the novable protection unit 9 (Step S6). Awre ring 17 is
attached to the support portion 14c of the nounting bracket 14, the hole
9Ba of theplatppé®A pbrithemofaktllreprypkendernaBiadsbhes ltangehpbeatéAz of the
shield portion 16A of the film 16 attached to the cylinder 9B. [0059] Here,

t he reasonf whytHdandwdisl &Bar ofedthbog Vhnneles S amdsat he | ong hol e 16Aa of
the film 16 are connected to the support portion 14c of the nounting
bracket l4;dysdhe wire ring 17 is to prevent the cylinder 9B fromfalling
down even If the plate 9A of the novable protection unit 9 is cracked to

separate the plate 9A . fromthe i nder. 9B. [0060],.ln this n t he wor k
relating to the I\@ea)ﬁ:e’r ghflggwgirat %% l\/\%rllglsregl%a6tdi Fig@?ot}t’%ecﬁolv%%%e%g 8tfecti on
unit 9 can be perforned independently of each other. It is therefore 26

possi bl e t'PeIOVPPLENRI etk HoR M i5e? fGEHP o) worlPS%r1adj 1RE ARE2CPRE vi ewi ng

field of the canera 11 or the work of preventing reflected glare of |ight.
[ 0061] to the support portion l4c of the mounting bracket 14 in Step

S2 is mounted into the cylinder-side mounting hole 9A provided
in the upper portion of the plate 9Ab of the movable protection
unit 9 (Step S6). A wire ring 17 is attached to the support
portion 14c of the mounting bracket 14, the hole 9Ba of the
upper portion of the cylinder 9B, and the long hole 16Aa of
the shield portion 16A of the film 16 attached to the cylinder
9B.

[0059]

Here, the reason why the hole 9Ba of the cylinder 9B and
the long hole 16Aa of the film 16 are connected to the support
portion l4c of the mounting bracket 14 by the wire ring 17 is
to prevent the cylinder 9B from falling down even if the plate
9A of the movable protection unit 9 is cracked to separate the
plate 9A from the cylinder 9B.

[0060]

In this manner, the work relating to the camera 11 and

the work relating to the movable protection unit 9 can be

performed independently of each other. It is therefore
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In addition, for escalators |ocated crosswise and adjacently to each other,
the structure of a protection unit slightly differs fromthat in the

af orenenti oned enbodi nent due to a different angle of a narrow angle
portion between a noving handrail of one escal ator and a bottom portion of
the other escal ator adjacent thereto. However, an escalator nonitoring
appar at us Ressipst hatgad iy ehd aggurate hhaerfarntdie wpskenendi saedng

enbodi ment, and description thereof will be omtted. 27 FIG 1 SECOND
FLOOR FI R3le Mi@@RngCENERA oiNtie Ehierd TAMERAHNNWORERATI PNevEhGing S
PLACE MOUNTI NG BRACKET S2 ATTACH CAMERA AND ADJUST VI EW NG FI ELD S3 | NSERT

COVER Pl EGR {GQRRESPQONR NGO TQMEW NG FI ELD OF CAMERA S4 ATTACH REAR
PORTI ON OF PROTECTI ON UNI T S5 NT CAMERA | N CYLI NDER OF PROTECTI ON UNI T
S6 ATTACH FRANT PORTI ON OF PROTECTI ON UNIT 28

In addition, for escalators located crosswise and
adjacently to each other, the structure of a protection unit
slightly differs from that in the aforementioned embodiment
due to a different angle of a narrow-angle portion between a
moving handrail of one escalator and a bottom portion of the
other escalator adjacent thereto. However, an escalator
monitoring apparatus is substantially the same as that in the
aforementioned embodiment, and description thereof will be

omitted.
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What is clainmed is: 1. An escalator nonitoring apparatus provided in an
escal ator arrangenent structure having a protection unit disposed in a
narrow angl e portion, the protection unit having a cylinder in a front
position thereof to prevent passengers fromgetting caught in the

narrow angl e portion, the narrow angle portion being a narrow angle portion
formed betteeen a noving handrail of one escal ator placed with an
inclination and a ceiling of a building or a narrow angle portion forned
bet ween agmewing Fhaaarai |l of one escal ator and a bottom portion of another
escal ator di sposed crossw se and adjacently thereto, the escal ator
nnnitoringlﬁgga%%bgﬁ conprising: a canera which is received inside the
cylinder; an a support nenber which supports the canera on a vertical

line froma central portion of the cylinder. 2. An escal ator nonitoring
apparatuscg@ggp&ngl o Caiml, further conprising: a nounting jig for the
canera, which includes: a canera nounting plate which has a hole with a
predeterm ned dianmeter in a central portion thereof and a plurality of
mounti ng hol es provided at predeterm ned angle intervals and on a
circunferénGe with a predetermned radius froma center thereof; a U shaped
nmounti ng nenber which is provided erectly with 29

CAMERA IN OPERATION

FIG. 5

S1 PLACE MOUNTING BRACKET

S2 ATTACH CAMERA AND ADJUST VIEWING FIELD

S3 INSERT COVER PIECE CORRESPONDINGLY TO VIEWING FIELD OF
CAMERA

S4 ATTACH REAR PORTION OF PROTECTION UNIT

S5 MOUNT CAMERA IN CYLINDER OF PROTECTION UNIT

S6 ATTACH FRONT PORTION OF PROTECTION UNIT
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predet er mi ned-1 ength foot portions opposed to each other around the
predet er mi ned-di aneter hole; and a canera support portion which is provided
in a central portion of a horizontal plane with the camera nounting plate
in the nounting nenber. 3. An escalator nonitoring apparatus according to
Claim1 or 2, further conprising: a cover piece which covers an inner

ci rcunf er ehbatal is sutdawedofst he cylinder from an upper surface of the
cylinder at least to a |lower end portion of the canmera nounting plate, and

which has at | easd &sd£ngtdr exdenebAind OaFpd PEEs effopodéd oin &h the camera
nmounting plate froma projection point where light emtted dowward from an

upper end é’é’ééié’@o?%fré(ﬁ?%%‘lgtfé&gct e ALy CAGEL f@t%@&&%'h der is

projected on the view ng st de of the canera e cyl |n er, the

b £l exi bl d hal f n f th
Cyl i ndbr - OR-CRR GPIET (R GoUE T L NGOG B g 1 BRACSFCiRE CATEr @V LS an

escal ator nonitoring apparatus according to any one of Clainms 1 through 3,
wherei n: theEXodepildee ¢§OP6rH%816HPnot?h%1qug Hep &g eient- SRESEPISFFaque
filmand provided with at |east one hole in a position corresponding to a
hol e provi fledni gepinppezupbtt iontbé navroeyhinater peahehcan tpper side of the
cover piece is set on the sane plane as an upper end surface of the
cylinder. Sfrrow-angle portion being a narrow-angle portion formed
between a moving handrail of one escalator placed with an
inclinationandaceilingof abuildingor anarrow-angle portion
formed between a moving handrail of one escalator and a bottom
portion of another escalator disposed crosswise and adjacently
thereto, the escalator monitoring apparatus comprising:
a camera which is received inside the cylinder; and
a support member which supports the camera on a vertical
line from a central portion of the cylinder.
2. An escalator monitoring apparatus according to Claim 1,
further comprising:
a mounting jig for the camera, which includes:
a camera mounting plate which has a hole with a
predetermined diameter in a central portion thereof and a
plurality of mounting holes provided at predetermined angle
intervals and on a circumference with a predetermined radius

from a center thereof;

a U-shaped mount ing member which is provided erectly with
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5. A nmethod for installing an escalator nonitoring apparatus in an

escal ator arrangenent structure having a protection unit disposed in a
narrow angl e portion, the protection unit having a cylinder in a front
position thereof to prevent passengers fromgetting caught in the

narrow angl e portion, the narrow angle portion being a narrow angle portion
formed bepunedatarmdredgldagthdicotaforieresceppated tpl exdtlovheh aawund
inclination and a ceiling of a building or a narrow angle portion forned

between a pR¥i PPefEPErRl he@la0ARE6£2h81 01 gnd a bottom portion of another
escal ator di sposed crossw se and adjacentfy thereto, a canera bei ng nounted

to b ived insi |i : .S t f:
Pl aci ng. & support SEd CUPESR CEh P L Erra Chaara e dner g saad,
bet ween the novi ng handrai.l and the ceilin the buildin ,forgin% t he

of
nar r ow- angP®F pbPT i oh oY 2R o P GRE Bngi%e dgtatse & 9 & E4Fat or ;

suspendi ng the canera fromthe support nenber and adjusting a viewing field
of the cantRathal hgwithyna @eweerpi ece with a horizontal view ng angle of
the canera and inserting the cover piece into the cylinder to touch an
i nner ci rc3inf er el i el cslafac encofi tidye rey bppdesat usuppostdhggat ¢ ezlraporit i on
support portion of the protection unit; receiving the canera inside the
cylinder; @gpdy, 3urther comprising:
a cover piece which covers an inner circumferential

surface of the cylinder from an upper surface of the cylinder

at least to a lower end portion of the camera mounting plate,

and which has at least a length extending to a lower end portion

of the camera mounting plate froma projection point where 1ight

emitted downward from an upper end portion of a viewing field

of the camera in the cylinder is projected on the viewing field

sideof thecamerainthecylinder, the coverpiecebeing flexible

and covering almost half a circumference of the cylinder on

an opposite side to the viewing field of the camera.

4. An escalator monitoring apparatus according to any one

of Claims 1 through 3, wherein:

the cover piece is formed out of a T-shaped or L-shaped
opague film and provided with at least one hole in a position
corresponding to a hole provided in an upper portion of the

cylinder when an upper side of the cover piece is set on the

same plane as an upper end surface of the cylinder.
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supporting a front portion support portion of the protection unit. 6. A
device for installing an escal ator nonitoring apparatus, conprising: a
protection unit which is disposed in a narrowangle portion and which is
formed out of a cylinder disposed in a front position thereof and a
trapezoi dal plate behind the cylinder to prevent passengers fromgetting
caught in Bhe namedikaghiPe ipsteldanamn escal # bor Hoddinera NP piea Faleks ved
inside the cylinder, the narrow angle portion being a narrow angle portion
formed betvweem a@smeliatgrhandaagémeft aierescaleahavipgacpdotwicthoanunit
inclination and a ceiling of a building or a narrowangle portion formnmed

bet ween a &B¥bbgehaibahs robw Ry S ¢RIralidn afHe HRrdtAdtOMPAht taeingnot her
escal ator di sposed crosswi se and adjacently thereto; wherein: the

rotection Y X r.ti o i i i t
gxt end | W taﬁgg&f)?g %ggf??na n%dﬂ\%t %ﬁgﬁynagg\rgggét@e?% %%%g%e%%é%%%% © e
t er m nal i nt ded b .Si f th | at lLl.el t th il f
the burl df 2o SERE LBG: CoMGEF ion LOE PRERYA SLE, DoRi OR i cor r espondi ng

to a lower bottom of _the trapezoidal shape of the plate; and a groove
portion whi@HTPY -pREFEIPETIEACR PeAFict ddnaarovdiprgde PRTEA rhdoayieichder to
have a dinension as large as a 32
between a moving handrail of one escalator placed with an
inclinationandaceilingof abuildingor anarrow-angle portion
formed between a moving handrail of one escalator and a bottom
portion of another escalator disposed crosswise and adjacently
thereto, a camera being mounted to be received inside the
cylinder, the method comprising the steps of:
placing a support member, from which the camera should
be suspended, between the moving handrail and the ceiling of
the building forming the narrow-angle portion or in the bottom
portion of the adjacent escalator;
suspending the camera from the support member and
adjusting a viewing field of the camera;
aligning a cover piece with a horizontal viewing angle
of the camera and inserting the cover piece into the cylinder
to touch an inner circumferential surface of the cylinder;
supporting a rear portion support portion of the

protection unit;

receiving the camera inside the cylinder; and
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t hi ckness of the plate; and the cylinder and the plate are bonded with each
other in a state where the side corresponding to the | ower bottom of the
pl ate has been inserted into the groove portion and the side correspondi ng
to the | ower bottom has been brought into contact with an inner surface of
the cylinder opposed to the groove portion. 7. A deviceforinstalling an
escal at or noni t ofbpgoappagatusrontcppdagnt supharm porthened: thike wi dt h of
the notch portion provided in the plate is nmade as |arge as the sum of an
i nner di anpreteotibheuayki.nder and a thickness of the cylinder, and the

| ength of the notch portion is set so that the notch portion is |ocated at

least at g, |OV\@rdeQ/&Q:eOfoﬁl}ﬁb%Wl"l‘gnB'a%lQs@ilé@@r%%ﬁ%'t%r%%rhﬁﬂ'@rmfa i's
di sposed in a predeternmined position and a vertical view ng ‘angle of the

canera is g §Eg? gnd optim zed. 8. A deviceforinstalling an escal ator
moni toring apgara " according to Claim6 or 7, wherein: the groove portion

is set to be at |east as |ong as the, side rres ndlng to the | ower bottom
excl udi ng the nofchrOp8FrEich Pﬂth%hb?%ths pos in a narrow-angile

portion and which is formed out of a cylinder disposed in a
front position thereof and a trapezoidal plate behind the
cylinder to prevent passengers from getting caught in the
narrow-angle portion and toallowa camera to be received inside
the cylinder, the narrow-angle portion being a narrow-angle
portion formed between a movinghandrail of one escalator placed
withaninclinationandaceilingof abuildingor a narrow-angle
portion formed between a moving handrail of one escalator and
a bottom portion of another escalator disposed crosswise and
adjacently thereto; wherein:

the protection unit includes:

a notch portion which is formed in the plate to extend
with a predetermined width and a predetermined length from a
terminal point surrounded by a side of the plate parallel to
theceilingof thebuildingor thebottomportionof theescalator
and a side corresponding to a lower bottom of the trapezoidal
shape of the plate; and

a groove portion which is provided in a longitudinal

direction of the cylinder to have a dimension as large as a
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thickness of the plate; and

the cylinder and the plate are bonded with each other
in a state where the side corresponding to the lower bottom
of the plate has been inserted into the groove portion and the
side corresponding to the lower bottom has been brought into
contact with an inner surface of the cylinder opposed to the
groove portion.
7. Adevice forinstallinganescalatormonitoring apparatus
according to Claim 6, wherein:

the width of the notch portion provided in the plate is
made as large as the sum of an inner diameter of the cylinder
and a thickness of the cylinder, and the length of the notch
portion is set so that the notch portion is located at least
at a lower end of a viewing field of the camera when the camera
is disposed in a predetermined position and a vertical viewing
angle of the camera is adjusted and optimized.
8. Adevice for installinganescalator monitoring apparatus
according to Claim 6 or 7, wherein:

the groove portion is set to be at least as long as the
side corresponding to the lower bottom excluding the notch

portion in the plate.
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