HE- 1222- SG [ DESCRI PTION] [Title of Invention] PASSENGER CONVEYCOR

MONI TORI NG APPARATUS AND METHCD [ Techni cal Field] [0001] ,p_;,55_gdhe
present invention relates to a passenger conveyor nonitoring
apparatus and method. Particularly, it relates to a passenger
conveyor nonitoring apparatus for automaticallynonitoring

execut i on/DReFRIEEEeNIt | on of test operation after nmmintenance work, and
a nonitoring nethod executed by the apparatus. [Background Art]O

[0002]  (7it1e A% FhoRASSENOBI:SERIREEYOIDHE 1kt t6 AP PR ALY s Ount Mi1SioD
type, for exanple, there has been known a techni que descri-bed in

Patent Literature 1. In order to prevent resunption of a nonitoring
target fri@RFPEicRy FiGlgbtten, the techni que includes a switching unit
whi ch switches a node between anonitoring node in which a plurality
of escalators ggospnitoring targets are nonitored and warning is
i ssued when abnormality is detected and a mai ntenance node in which
nmonitoring the nonitoring targets i s 'suspended, a storage unit which
stores an inpuﬁhﬁﬂ”§ﬁe?%éPYﬂEfP%ﬁeﬁﬁmﬁnVéPiHﬁ?énﬁﬁ%cﬁﬁw?%éI%ﬁﬁVFBP?ng
targets or resune the invalidated nonitoring target fromthe
i nval i datdpparaienaricheedmat r vati:oniisl v, nputted af tek pheenpde cosveyor
switched to the maintenance node, a control unit which outputs a
si gnal when,t he nnnitoring tar%et stgiedr.HE-1222-S

us Iro matica

monitoring apparat r aut ymonitoring execution/non-execution
of test operation after maintenance work, and a monitoring method executed
by the apparatus.
[Background Art]
[0002]

As apassenger conveyormonitoring apparatuscfthis type, for example,
there has been known a technique described in Patent Literature 1. Inorder
to prevent resumption of a monitoring target from being feorgetten, the
technique includesaswitchingunitwhichswitches amodebetweenamonitoring
mode in which a plurality of escalators as monitering targets are monitored
and warning is issued when abnormality is detected and a maintenance mode
in which monitoring the monitoring targets is 'suspended, a storage unit
which stores an input of an instruction to invalidate one of the monitoring
targets or resume the invalidated monitoring target from the invalidation
when the instruction is inputtedafter themode is switched to themaintenance

mode, a control unit which cutputs a signal when the menitoring target stored



in the storage unit is not resunmed but kept invalid after the node is
switched fromthe mai ntenance node to the nonitoring node,.a

warning unit which operates in response to the output of Fﬁénggf§%l

unit. That is, this background-art apparatus autonatically determ nes
whet her nonitoring setting has been resuned correctly or not when the
node is swilthedédrideomitHe nehiras eraivé kapdented 16 hét siothraiodpvhisroribrg
node, and automatically issues warning when the nonitoring setting

has not bgeRn WheSHNELARE 66hl Yo thOdatin Liskd, LRatent Lid efatyHieh
[0003] [Patent Literature 1] JP-A-2010-24040 [Summary of Invention]

[ Techni cal Problenj [0004] According to the technique .
descri bePPrR2 Pt éRtTSEPPRTaf Brde1ouiiiEn°k fac risderd’s u8i t cHEd ffoithe
mai nt enance node to the normal nonitoring node, whether the

noNi t or i NG chtdunBgMasSpheebus eSUbRM 1601 18t YnOfie NOhet i rded Ak BT NRd
automatically, and warning is automatically issued when the
nonitoring setting has not been resuned correctl Thus, human errors

such as f6rgetd PhyPEe” FESHIRE ST eBe pPEVEht B ﬁh%'LP‘iﬁesi? sehringte zon
however, only whether the nonitoring setting has been resuned to its
ori gi nal Sktakentcokhechdds trthRebrnsl wel esingaddauiaimitoaad gl 1} 1 sduss
i npossi ble to prevent

warning when the monitcring setting has not been resumed correctly.

[Citation List]

[Patent Literature]

[0003]

, [Patent Literature 1] JP-A-2010-24040

[Summary of Invention]

[Technical Problem]

[0004]

According to the technique described in Patent Literature 1, when
the mode is switched from the maintenance mode to the normal monitoring
mode, whether the monitoring setting has been resumed correctly or not is
determined automatically, and warning is automatically issued when the
monitoring setting has not been resumed correctly. Thus, human errors such
as forgetting to resume can be prevented. In this technigque, however, only

whether the monitforing setting has been resumed to its original state

correctly or not is determined autcomatically. It is impossible to prevent



HE- 1222- - SG hurman errors such as forgetting to execute test operation
for confirmng correct resunption after adjustnent in naiHE§T§9§§
wor k or disassenbling into parts. [0005] Therefore, a pro%?em
to be solved by the invention is to prevent execution of test
operation for confirmng correct resunption after adjustnent in

mai nt enafeeaperkooT sits as Jenptitdgyitet oqgare $oft operbdiing feorgotterndue
to human errors. [Solution to Problen] [0006] In order to

sol ve the.f0r890LNgpP HPLEM: ACLAFMNTid Raink MEMAOD, ot NESEr1S ng
provi ded a passenger conveyor nonitoring apparatus including a

changeover sw tchwhichperforns sw tching for executing exclusive

oper at i onr™t8rP3FEF nt enance such as internmttent operation during

mai nt enance work so that the state of a passenger conveyor is
nmoni t ored basedpepmsja signal fromthe changeover switch, characterized
in that: the nonitoring apparatus further includes an operation node
identifying unit which identifies whether an operation nopde is a

mai nt enance mod&%HFASndt REPCEENT RY Sroded P4 tEstEPEr At 8- eRETH  on
determ ning unit which nonitors whether continuous operation is
execut ed sgktidiRnacpredetpepitied téinmeoofirmotg abtadctt heswmbat & bSter
switched fromthe maintenance node to the normal running node, so as

to determine execution, of test operation; a g%a warni ng unjt m@;ch
gives  HECT3SZ86 HaPRITG T5 o ot Kbr USRS HALET Mokt oR 1 & ate Ehat
the test operation is forgotten.
forgotten due te human errcrs.
[Solution to Problem]
[0006]
In order to solve the foregeoing preblem, according to the invention,
there is provided a passenger conveyor monitoring apparatus including a
changecover switchwhichperformsswitchingforexecutingexclusiveoperation
for maintenance such as intermittent operation during maintenance work so
that the state of a passenger conveyor 1s monitored based on a signal from
the changeover switch, characterized in that: the monitoring apparatus
further includes anoperationmode identifyingunit which identifieswhether
an operation mode is a maintenance mode or a normal running mode; a test
operation execution determining unit which monitors whether ceontinuous
operation is executed within a predetermined time or not after the state

is switched from the maintenance mode to the normal running mode, so as

to determine execution of test operation; and a warning unit which gives



[ Advant ageous Effects of Invention] [0007] According to the

i nvention, execution of the test operation for confirningHEgﬁ5§§LSG
resunption after adjustnent in maintenance work or di sassenb g into
parts can be prevented from being forgotten due to hunan errors.
[Brief Description of Draw ngs] [0008] [Fig. 1] Afront view
showi ng areeoitd gurarddnsr foen diek viHgabirrese abde ohratashancek appiadiofr 1a
passenger conveyor according to an enbodi nent of the invention.

[Fig. 2] Afungtional block diagram show ng the configuration of a

nonitoring apparatus according to Exanple 1. [Fig. 3] Aflow
chart showi ng an escal ator nonitoring procedure in the nonitoring
appar at usl28€esredrfiyf E6TEE&anpf gnyention] [Fig. 4] A functional block

di agram showi ng the configuration of a nonitoring apparatus accordi ng
to Exanple 2. [ooo7; [Fig. 5] A flow chart show ng an escal at or
nonitoring procedure in the nonitoring apparatus according to Exanple
2.

According to the invention, execution of the test operation for
confirming correct resumption after adjustment in maintenance work or
disassembling into parts can be prevented from keing forgotten due to human
errors.

[Brief Description of Drawings]

[0008]

[Fig. 1] A front viewshowing aconfiguration fordriving anescalator
as an example of a passenger conveyor according te an embodiment of the
inventicn.

[Fig. 2] A functional block diagram showing the configuration of
a monitoring apparatus according to Example 1.

[Fig. 3] A flow chart showing an escalator menitoring procedure
in the monitering apparatus according te Example 1.

[Fig. 4] A functional block diagram showing the configuration of
a monitoring apparatus according to Example 2.

[Fig. 5] A flow chart showing an escalator monitcring procedure
in the monitoring apparatus according to Example 2.

[Fig. 6] A chart showing an example of operation data stored in



[Fig. 6] A chart showi ng an exanple of operation data stored in

HE- 1222-SG Step Sl in Exanple 2. [Fig. 7] A ChaﬁE—ngﬁigg
anot her exanple of operation data stored in Step SI| in EXanplie™2:
[Fig. 8 A chart showing a further exanple of operation data stored
in Step SI'I in Exanple 2. [Fig. 9] A functional block diagram
showi ng t¥Hercohf LtgurarPbh 2ef a nonitoring apparatus according to
Exanpl e 3. [Fig. 10] A flow chart show ng an escal ator

moni toring procedyre;idhhe gpmihgrainegh@ppgg@ﬁg%fagge%gmgdé& Exaupl e
3. [Description of Enbodi nents] [0009]
in Step S11 in Example 2.

[Fig. 8] A chart showing a further example of operation data stored
in Step S11 in Example 2.

[Fig. 9] A functional block diagram showing the configuration of
a monitoring apparatus according to Example 3.

[Fig. 10] A flow chart showing an escalator monitoring procedure
in the monitering apparatus according tc Example 3.

[Description of Embodiments]

[0009]

An embodiment of the inventionwill be described belowwith reference
to the drawings.

[0010]

Fig. lisafront viewshowingaconfiguration fordrivinganescalator
as an example of a passenger conveyor according te an embodiment of the
invention. 1In Fig. 1, an escalator E is fundamentally constituted by steps
1, a step chain 2, upper and lower sprockets 3 and 4, a drive motor 5 and
a drive torque control unit 6.

[0011]

The steps 1 are pivotally supported on the step chain 2 which is

connected endlessly. The step chain 2 is wound around the upper sprocket



An enbodi nent of the invention will be described below with reference
to the drawi ngs. [0010] Fig. 1is a front view showi ng,a_c-
configuration for driving an escal ator as an exanpl e of a passenger
conveyor according to an enbodi ment of the invention. In Fig. 1, an
escalator E is fundamentally constituted by steps 1, a step chain 2,
upper and® Ephdhesimee kersciBtahd e HPRiFY TRCarsEDrS 5 #ifdver dpinpé2tobyue
control unit 6. [0011] The steps 1 are pivotally supported on
the step ghaiRvEp WY e LOMNEStLd . enGhes shin + G 15t eP: SNl a2 Jes,
wound around the upper sprocket HE-1222-SG 3 and the | ower sprocket
4. The upper sprocket 3 is driven to rotate by the drive power of the
drive notdf PPTHRECCKifteh TOREF Sdr T3 ENFOF T S5°R §1% ¢ &Rt HE@IUPFett7e
sprocket 3 rotates so that the step chain 2 receiving the drive power
rotates. pbher Stepsesl rokat@sand Auscd Bheahal intevtdin yt e nr odaatbedtieh
the step chain 2. [0012] In addition, the escalator E is
provided with a handrail_14 which canbegraspedbyhandsof passengers.
Thehandr &% HMAafGRASPEAE & 1 yrotates in sync with the steps 1. The
drive torque control unit 6 controls acceleration, velocity, torque,
etc. of the drijweimptor 5. Therefore, the running of the steps 1 is
controlled by the drive torque control unit 6. Further, a brake unit
for braking the running of the upper _sprocket and hence b i he
Fanni ng of t he 1B SR0ERGmte FEeBOSt aof B he? PR RERER T 3F e
upper sprocket 3. Further, not-shown velocity sensors for detecting

t he runnicagbeekawicdibgdands ¢drmsstepss1l ghehadvgahhhtf@idamdrkaderotates

di sposed al ong the running positions of the steps 1 and the handrai
14. The t i ty..se S S i : I
portion aﬁigﬂkifﬁﬁi%gg&%gggﬁkedmﬁhgég% gﬁﬁﬁ?hggﬁ%gﬁﬁﬁggdﬁégg?%%g of
the brake unit is executed in accordance with an instruction froma
CPU whi chrogelerapeorgesdiorbed fatage, etc. of the drive motor 5. Therefore, the

running of the steps 1 is controlled by the drive torque control unit 6.
Further, a brake unit for braking the running of the upper sprocket 3 and
hence braking the running of the step chain 2 is provided on the rotary
shaft of the upper sprocket 3. Further, not-shown velocity sensocors for
detecting the running velocities of the steps 1 and the handrail 14 are
disposed along the running positions of the steps 1 and the handrail 14.
The outputs of the velocity sensors are supplied to a contrel portion which
will be described later, and the braking operation of the brake unit is
executed in accordance with an instruction from a CPUwhich will be described
later.
[0013]

Maintenance work is performed after the mode is switched by an



[ 0013] Mai ntenance work is perforned after the node is switched by an
HE- 1222- SG oper ati on node changeover switch7 to a maintenﬁggfz2 -sc
operation node in which the escalator E runs only when an operati on
key is kept up and operation of the escalator E is suspended when the
operation key is released. [Exanple 1] [0014] Fig. 2is a

f unct i onalrebiidek rdilagraraeshons ng- et cont i yuerattorrest t Bramsled n1iigh

t he enbodi nent. The escal ator driving configuration itself is the

Sane as tthl@teé:c@lgﬂ.cg- E ]rjun[s Q:Qll?]when an oper‘é‘%iéhgw J.'Snke’:p'tgup gnd Qperation
passenger conveyor nonitoring apparatus (hereinafter referred to as

"monitoring apparatus” sinply) 100 in this Exanple is constituted by
an oper at9foRrh58e2iageRt fifi PFPFBAYY yhe™ tha resetispekar it6nrEv8eEth i on
determ ning portion 10 and a warning portion 11. [0016]

[Example 1]

[C014]

Fig. 2 is a functional block diagram showing the configuration of
Example 1 in the embodiment. The escalator driving configuration itself
is the same as that in Fig. 1.

[0015]

As shown in Fig. 2, a passenger conveyor monitoring apparatus
(hereinafter referred to as "monitoring apparatus" simply) 100 in this
Example is constituted by an operation mode identifying portion 9, a test
operation execution determining portion 10 and a warning portion 11.

[0016]

The operation mode identifying porticn 9 detects an operation
instruction issued by an operator 8, and identifies an operation mode based
on a signal from the operation mode changeover switch 7. The test operation
execution determining portion 10 determines whether test operation has been
executed or not after the mode is switched from a maintenance operation
mode to a normal operation mode. The warning porticn 11 gives warning to
an operation menitor or a maintainer’'s pertable terminal when the test

operation execution determining portion 10 determines that the test



The operation node identifying portion 9 detects an operation
instruction issued by an operator 8, and identifies an opﬁﬁggbgg_gede
based on a signal fromthe operation node changeover switc .~ The
test operation execution determ ning portion 10 determ nes whet her
test operation has been executed or not after the node is swtched
from a nedrsrehlancesvpet didconermsdecd-o a normal operation node. The
warning portion 11 gives warning to an operation nonitor or a

mai ntai ner's pofhakl e term nal when the test operation execution
determ ning portion 10 determ nes that the test HE-1222-SG operation
has not been executed. [0017] ~_ _The operation node identifying
portion 9, the T&str3petat rofr éfeeuittvore @eFer i Ai rigeptrati 8rrTRO-Shd
the warning portion 11 are set in a not-shown control portion

i ncl udi Ng:xacGRUn & BOMniadgRAM: 1 & 1ERROMReliLrnih§ dob€idONi LOEIRY in a
apparatus 100. The CPU is a central control unit, which reads program
codes stored in the ROM expands the program codes on the RAM and
execut es "B EpTHYPaMi TSP h @O heP " RART A6 29 ot 17 af s & &8Mt it ol®tEach
portion. The RAMis also used as a data buffer. The EPROM stores data
t hat ar e iuse@ dfon t 60ty &lpaby:ishe cCCPUhe [0 1i&)] 2 cent dall GonBrdiSus tf, | vdich
chart showi ng an escal ator nonitoring procedure in the nonitoring
apparatus_100. The procedure i.s, executed by the CPU. [0019
e s EERDE oo T T Focels Tt Fed - HerHatt 6h°: s
first made as to whether the state of the nmai ntenance operati on node
has been Re¥ntandueechors atprbeast uaingr edeREf Bt Redodk AR==0kE0 REttd Strejpol
S1). Wen the state of the nmaintenance operation node has been

conti nued Loro -1 SIOKLEn Lhan one: Ol nube., dlaanosig.el sdosr mat ed
(No in Step Solo). t is because disassenbling 1nto parts, 1nstrunental
adjustnent, or the |ike, cannot be generally carried out in a tine
shorter tdeam dné wmenused sortdratrehérettissCRS fear that danger will be
generated even if normal operation HE-1222-SG

[0018]

Fig. 3 is a flow chart showing an escalator monitoring procedure
in the monitoring apparatus 100. The procedure is executed by the CPU.

[0013]

In this Example, when amonitoring process is started, determination
is first made as to whether the state of the maintenance operation mode
has been continued for at least a predetermined time or not (Step 51). When
the state of the maintenance operation mode has been continued for a time
shorter than one minute, diagnosis is terminated (No in Step S1). It is
because disassembling into parts, instrumental adjustment, or the like,
cannot be generally carried out in a time shorter than one minute so that

there is no fear that danger will ke generated even if normal cperation



i s executed wi thout execution of test operation. Thus, one mnute is
sets as the predetermned tine in Step Si. [0020] Hg@zg _3G
determnation is nade in Step Si that the state of the naint éﬁcé
operation node has been continued for at |east the predeterm ned
time, determnation is made as to whether the node has been resuned
to the nornetecopet dtitont rodertcen ot teEStappra82rn - Wikns t tree Rt eHassdiéen
resuned to the normal operation node (Yes in Step S2), determ nation
is nmade as Q. Wiehhelc knpoys aneration has been executed after
the resunption or not (Step S3). When continuous operation has not
been executed, determ nation is made as to whet her non-execution of
t he continuous @9éPhti on has been continued for at |east a
predetermned tine or not (Step S4). [0021] When

non- executi on afhchBE:LQ0EANLAYS nOREIBE0R 1 RAS: ARAN 600} bied nt BfarRb

| east the predetermned tine (Yes in Step S4), warning about

non- execution of test operation after execution of the maintenance
work is JIRFERTICE THE BperPEET dithbHIofoF fhet STEF ntai REFISS o eabt'@e
terminal or the like (Step S.5). Then, the diagnosis is term nated.
[0022] determinMbiesh MOREdOES B whetper fHeried Hal ®ea reaunid ofd Agmal
procedure, the nonitoring process is automatically executed by the

control portion side even if_the intainer has forgotten to execute
Cest ' opererbiartal Thete s tBor S e ko RO ERE FRaTAL b gt s

or the work of instrunental adjustnent. Accordingly, forgetting to
execut e treshabpesationmednbesdiet eoipetd ) andwerminag dohier eofe Tate bestgleven
to the maintainer side. It is therefore possible to prevent human

errors arl%g@?r(ufogg rgpgpglljitogrljla@gbése%pg}EJCQEeé gféearf glllél rgylgrlipggorle%ga}!o%t &rtep

mai nt enance.

S3). When continuous operaticn has not been executed, determination is
made as to whether non-execution of the continuous cperation has keen
continued for at least a predetermined time or not (Step S4).

[0021]

When non-execution of the continuous operation has been continued
for at least the predetermined time (Yes in Step S4), warning about
non-execution of test operation after execution of the maintenance work
is given to the operation monitor, the maintainer’s portable terminzal or
the like (Step S5). Then, the diagnosis is terminated.

[0022]

When monitoring is performed in such a monitoring procedure, the
monitoring process is automatically executed by the control pertion side

even if the maintainer has forgotten to execute test operation after the



[ Exanpl e 2] [0023] Fig. 4 is a functional block diagram
showi ng the configuration of Exanple 2 in the enbodi nent. Eb§2 >_3G
escal ator driving configuration itself is the sane as thap in Elg. 1.
[ 0024] As shown in Fig. 4, a nonitoring apparatus 200 in
Exanple 2 is fornmed in such a manner that a mai ntenance operation

i nf or mat i ¥ kstioft srgsparitirenint MesEs srorfientprkedl loperaeiton 1deERRRE: on
during the maintenance operation node is provided at a stage

post eri oradc8rig 1 PPEs Rt OThgRA e bt@ ekt Yhdigh« POK LA R:andanRtiGLiOnhgt O
the test operation execution determning portion 10 in Exanple 1. The

other portions are simlar to those in Exanple 1. [0025] , Fi g.
5 is a flOWENart® SR ARY “an-Estrat ot nbiiiet ot NG PregEERR BogiPLe to
Exanple 2. In this Exanple, when a nonitoring process is started,
oper at i OrprieREHr MahiORreitrd BEd thersmi REENANCEe; @PSEAblOth FRES i SufidgSt
stored (Step S11). Figs. 6 to 8 are charts show ng operation data
showing the _HE operation information stored in Step S11. The
absci ssa FE&IYiPAt B tFE°®and the ordi nate designates vel ocity.
Qperating states in Figs. 6 to 8 are as foll ows.

[Example 2]

[0023]

Fig. 4 is a functional block diagram showing the configuration of
Example 2 in the embodiment. The escalator driving configuration itself
is the same as that in Fig. 1.

[0024]

Ag shown in Fig. 4, a monitoring apparatus 200 in Example 2 is formed
in such a manner that a maintenance operation information storing portion
12 for storing real operation information during the maintenance operaticn
mede is provided at a stage posterior to the operation mode identifying
portion 9 and anterior to the test operation execution determining portion
10 in Example 1. The other portions are similar to those in Example 1.

[0025]

Fig. 5 is a flew chart showing an escalator monitoring procedure
in Example 2. In this Example, when a mcnitoring prccess is started,
operation information during the maintenance operationmode is first stored

(Step S11}). Figs. 6 to 8 are charts showing operation data showing the

10



[ 0026] From the operating state shown in Fig. 6, it can be
understood that suitable operation was executed innediate&g_?%gggshhe
start of the nai ntenance operation node, a standby state S n
continued for a while, and finally operation was executed and
resuned. In this case, it can be inferred that it is likely that the
steps | veRcgEa @O TaRNd chntter pdlindevbcEd - wdhe aisshssetsiiguatmedtine,
adj usted. [0027] In the operating state shown in Fig. 7, a

standby st end@saf ke Uil o OREAII0P; MRS dePealgds{fequentlys. Fram
the operating state, it can be inferred that the running velocity or

the |li ke was checked wi thout disassenbling parts on a | arge scale.
[0028]  2are as fpRlovsperating state shown in Fig. 8 was nostly a
standby state. Fromthe operating state, it can be conceived that it
is likely that @obspke in a machine room was di sassenbl ed for

over haul . [0029] From the operation-to-operation intervals or

the I engths of standby periods acquired fromthe operation
i nformation i n EPYSPeEPERR G YISt an O HEL L 55D- &GHT can be understood that

suitable operation was executed immediately after the start of the
maintenance operation mode, a standby state was then continued for a while,
and finally operation was executed and resumed. In this case, it can be
inferred that it is likely that the steps 1 were removed and internal devices
vere disassembled and adjusted.

[0027]

In the operating state shown in Fig. 7, a standby state was rare
but operation was repeated frequently. From the operating state, it can
be inferred that the running velocity or the like was checked without
disassembling parts on a large scale.

[0028]

The operating state shown in Fig. 8 was mostly a standby state.
From the operating state, it can be conceived that it is likely that a brake
in a machine room was disassembled for overhaul.

[0029]

From the operation-to-cperation intervals or the lengths cf standby

periods acquired from the operation information in Figs. 6 to 8, it can

11



be roughly inferred what kind of mai ntenance work was perf orned.

[ 0030] Next, determ nation is made as to whether g?gleaggSEas
been resuned to the normal operation node or not (Step S127. n~the
node has been resuned to the normal operation node (Yes in Step 512),
determnation is further nmade as to whet her continuous operation has
been exedt ceuEfyeinfichecd esenptndrefonaveniBieeporF1 3y perPrered.

determ nation is nade that continuous operation has not been
executed, detergppgtion is nade as to whether non-execution of the
conti nuous operation has been continued for at |east a predeterm ned
time or not (Step S14 ) . Wien non-execution of the continuous

oper ati on has BE&h EBFRIMANH PG BRde|sEast "itEeplred &res kit hbegen Famuned
war ni ng about non-execution of test operation after execution of the
mai Nt enancetMOhkraNdophacopehdtit O hdH QEFd k05 dUufHeAg:- i R.aR Bt eRaAce
operation node (Fig. 6 to Fig. 8) are given to the operation nonitor,
the maintainer's portable terminal, or the |ike (Step S15). Then, the
noni t or i FGSPRUT e SR PABF hicRatadd o™ 9831 es 1n SteP ffrdn ISAFTIEPThY: 18
performed in such a nonitoring procedure, a person who does not take
char ge offutbeermbdd epanRcenavdek @htihevesgalation Lo beedBketaknedtean
i nfer what kind of naintenance work was perforned on the escalator if
the persaon is informed of non-execution of test operation. It js

tner of or A BGEEIBIEo & Par FOPRT Lot IPRAET OFFBT KOBRF MaPEHETF BT BrES
HE- 1222- SG test operation. Further, suitable test operation to the
mai nt enanpersook Cannbe execicedt SO astaroindtdodepensdcasats pietifarc
wor ker. Accordingly, nonitoring during escal ator mai ntenance can be
per for Meq. o}, 0_SUREL. 00} Vol dling, Lhe domntL g, . LExample. 1o L9032, ...
Fig. 9isa FUNCE I Onal ~BI 66 Elagra Show ng Re” con iguratron o
Exanple 3 in the enbodi nent. The escal ator driving configuration
itself i §;ﬂhée@ﬁ;ﬂéﬂq§¢ﬂmﬁa@nbh($ﬁqm811). Whennon-execution of the continuous

operation has been continued for at least the predetermined time, warning
about non-execution of test operaticn after execution of the maintenancs
work and the operation infermation during the maintenance operation mode
{Fig. 6 to Fig. 8) are given to the operation monitor, the maintainer’s
portable terminal, or the like (Step S15). Then, the monitoring process
is terminated.

[0031]

Whenmenitoring is performed in such amonitoring procedure, a person
who does not take charge of the maintenance work of the escalator to be
maintained can infer what kind of maintenance work was performed on the
escalator if the person is informed of non-execution of test operation.

It is therefore possible to perform confirmation work efficiently before

12



[ 0033] As shown in Fig. 9, a nonitoring apparatus 300 in
Example 3 is forned in such a manner that an autonatic diﬁﬁp?géég
operation portion 13 is provided in a stage posterior to e n%%g
portion 11 in Exanple 2. The other portions are simlar to those in
Exanples 1 and 2. [0034] When test operation is not

execut edbst sparatigp. operdeironvisdgdcat egew ttihoue thermmiateoinceerk
warning state, the automatic di agnostic operation portion 13 carries

out di agn@stic -Qpalaki on.aulenad idggérldyoﬂ Q le&.ri@&g Mgeﬁsc}@éc@&@{nmr h

gentler acceleration than in normal operation and make di agnosis as

to whether the starting torque of the drive notor 5 exceeds a

r ef er enc@°PATUEnHrIHEET ARRRtFer THELOHECat TN PE SSPHEPTE | IS UBFL ioHEY
brake unit is longer than a reference value or not, whether the

di f f er engeabe: WBeNiowkErk222- SG t he running velocity of the handrai
14 and the running velocity of the steps 1 is larger than a
predeterm _ned val ue or not, etc. [0035] The starting torque
of the drif@a5tor 5 is detected fromthe drive torque control unit,
and the running velocity of the handrail 14 and the running velocity
of the steps 1 ao®idetected by the aforenentioned velocity sensors.
The starting torque and the running velocities are supplied to a

not - shown cont&pl goigio aut omat i

. . ig, a tiun nd EQ$H Erocesse Qé tq e gonfigun E' f
di agnosti c opefafi on hortT Sh IS Prr&" SPEFaS WY "4Parée st he Brake®
unit is also supplied to the control unit, and then processed by the
aut omat i ExehElgndshi theoperodtngr . pahticeraldor[ 4036y configuration itself

is the same as that in Fig. 1.

[0033]

As shown in Fig. 9, amonitoring apparatus 300 in Example 3 is formed
insuchamanner that anautomaticdiagnosticoperationportionl3isprovided
in a stage posterior to the warning portien 11 in Example 2. The other
portions are similar to those in Examples 1 and 2.

[0034]

Whentestoperationisnotexecutedbut start-upoperationisexecuted
without removal of the warning state, the automatic diagnostic operation
portion 13 carries out diagnostic cperation autcomatically to coperate the
escalator with gentler acceleration than in normal operation and make
diagnosis as to whether the starting torque of the drive motor 5 exceeds

a reference value or not, whether the operation response time of the brake

unit is longer than a reference value or not, whether the difference between
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Fig. 10 is a flow chart showi ng an escal ator nonitoring procedure in
Exanple 3. In this Exanple, when a nonitoring process is gkanted. o
operation informati on during the maintenance operation node is ftirst
stored (Step S21). Next, determ nation is nmade as to whet her the node
has been resuned to the normal operation node or not (Step S22). Wen
t he node H&sTHEERIrESATEY o PRLWGFIE LoFeraticorvidde, vedeeErhPhdtfon
is made as to whether continuous operation has been executed after
the resungiebon Qe Miget SireR 323 kce{L03/da VAR coHdcnuels operati on
has not been executed, determnation is HE made as to whet her

non- executi on qﬁﬁgge conti nuous operation has been continued for at

| east a predeterm kd time or not (Step S24). When non-execution of

t he conti nuous operation has been continued for at |east

t hepr edet er m neuli:i svert vy fHiMge I d1GRe @XEeEtb iiamcatctestrapat-addien
after execution of the maintenance work and the operation information
during the_naintenance .operatj.on node (Fi.g..6 t g ar i to
the operation ORI Ogrlfmt(%hear?gdl %%eafclﬁrlerlrl‘ngsveﬁg?%té’b?g tF %%ﬁ“géﬁﬁ §4r %P%g&e
like (Step S25 ) . Further, determination is nmade as to whether the
war ni ng stuabendaslobgenof emveebsor arotet(eStepo BB a£§:R088]ioned velocihen
the warning state has been renpoved (Yes in Step S26), the diagnosis

is term e SE | ﬂgpg . mai nt aj ner .
checked F%%ggggaﬁg%6%?kg en ? %ﬁﬁﬂ?ﬁ?ﬁgggﬁﬁ% Eﬁébﬁﬁggﬁg%ngggﬁﬁgggo
(No in Step S26), determ nation is made as to whether a normnal

start - up & ¥t rletn sRthalsrireéan r el veodbrore pred {ySthepudomtic[(3@89]stic
When a nornmal start-up instruction has been received (Yes in Step

S27), t he;pgt_@tritohgser&irbsltlrguctmerapwaascih?§y§c@ oM 4RQUL L L SIViAl 11QF b8 1eq
war ni ng state. Judgnment can be therefore nmade that another equipnent
manager than the maintainer executed start-up operation for opening
t he stor &P° "8F PR Saiht ai et eP £3aeRFSeRBY Sharttoppt iafiirpuettienrerrtion
purpose to execute automatic diagnosis. Thus, the escalator is
started yprwidohigentl er accel eration

[0036]

Fig. 10 is & flow chart showing an escalator monitoring procedure
in Example 3. In this Example, when a monitoring process is started,
operation information during the maintenance operaticnmode is first stored
(Step S21). Next, determination is made as to whether the mode has been
resumed to the normal operation mode or not (Step 522). When the mode has
been resumed to thea normal operationmode, determination is made as towhether
continuous operation has been executed after the resumption or not (Step
s23).

[0037]

When continuous operation has not been executed, determination is

14



HE- 1222- SG than in normal operation in response to the start-up
instruction. On this occasion, the existence of abnormali g-lﬁ—-i1222—SG
automatically di agnosed by conparing the torque val ue of e drive
notor 5, the operating tinme of the brake unit, the velocity

di fference between the handrail and the steps 1, etc. with their

r ef er encd"afgl s o' QEPSIB fTOAPn of the copNdgpoug@PRFAFiLARLIEENCES
made as to whether abnornmality has been detected or not (Step S29).

Wien no abhpeis®ld Eyr hasiheena dgtect8di Ao tifle Ste 329 ep kbe) esgal.at or
starts to be operated with a rated velocity in accordance with the
start-up instruction . Then, the diagnosis is termnated . \Wen

abnor mal i 13}~ FEFHe®h e GPBH P8 PRISED 5o Pren 9BFHIegrfogfatt st
escal ator is suspended quickly, and an abnormality signal is given to
t he mai ntwienekdstPpaltabt ehel @A Al aboht Aoc@REEQ)ioh QF e Babpd Mt dod £fdat-€
site (Step S30). Then, the diagnosis is term nated. [0041] In

this manner, according t.o Exanple 3, when a nornmal start-u )

st r et 1S St BB Ler o B E T SO gBF B PGITB P pne the
mai nt enance work, the escalator is not operated with nornmal

accel er atiagntatanoacesriitonopekrated . W th mgentd)esreaagiednet@tctheropkhationn
normal operation in order to autonatically diagnose the existence of

| nstrurery gl abnqc pal 1LY, . TNYs, mniloring superior bp.salety gan be

per f or ne gurl dg escal at or mai ntenance. 10042 £1359.%%a |
determination is made as to whether the warning state has been removed cr
not (Step S26}.

[0038]

When the warning state has been removed {Yes in Step S26), the
diagnosis is terminated because judgment can be made that the maintainer
has checked the escalator. When the warning state has not been removed
(No in Step SZ6), determination is made as to whether a normal start-up
instruction has been received or not (Step 827).

[0039]

When a normal start-up instruction has been received (Yes in Step
527), the start-up instruction was issued without removal of the warning
state. Judgment can be therefore made that another equipment manager than
the maintainer executed start-up operaticn for opening the store, or the

maintainer issued the start-~up instruction on purpose to execute automatic

diagnosis. Thus, the escalator is started up with gentler acceleration

15



Thus, according to the enbodi nent, execution of test operation for
confirmng correct resunption after adjustnment in naintengE rg or
di sassenbling into parts can be prevented from bei ng forgo ten ue t
human errors. [0043] The passenger conveyor in the scope of
clainms corresponds to the escalator E; the nonitoring apparatus

cor r espond$ntid 13t ePeFERee 18iTgACIO0, 200 SBO0 r hestehahisové this
swtch corresponds to the reference sign 7; the operation node
identifyingauidd, e84 respands ctfoaglt&mepet}atlgoghtepéi@tch@lewdlltyﬂd@gd by
portion 9; the test operation execution determ ning unit corresponds
to the test operation execution deternining portion 10; the warning
unit cor reSpEohdY 16 tHEGEAPhTNGT POFtITORS 121 RrefBf APeTRES té’ﬁ‘ei"ét*ihﬁn
information storing unit corresponds to the maintenance operation

i nf or mat iKRKSWOEEt NGhPeeldany IR ré e ca-enedd endhaginast =64 aperakhon,
unit corresponds to the automatic diagnostic operation portion 13;
the drive notor corresponds to tﬂ feren sign 5; the handrai

cor r espords - t & The ¥ & g‘?g;erﬁﬁcesivﬁ 14 ; Siéeﬁjd ?%e steps corresponds to
the reference sign 1. [0044] Further, the present invention
is not Iimted mwo4the aforenenti oned enbodi nent, but various
nodi fi cati ons can be nade on the invention w thout departing fromthe
gi st of the inventi and_all the technical ite includ n the

t echni cal |dea§?s%af%5 Th fhe scops of “tIai e t%reefﬁe sg'geéP mRtters
HE- 1222- SG of the invention. The aforenenti oned Exanpl es show

pr ef err edlegramyl es noFr(§med Aedlcontrents dbrsghasiad Heredan, datlhosed sKe lihed
in the art can nmake various alternatives,

revi si ons, apdisfi cati.onsQn L ppr gyﬂt%nté,bew@quegoewai yded L diNRicy in
techni cal scope Stated in the scope of acconpanying clai ns.

[ Ref erence Signs List] [0045]

accordancewith the start-up instruction. Then, thediagnosisisterminated.
When abnormality has been detected (Yes in Step 529), operation cf the
escalator is suspended quickly, and an abnormality signal is given to the
maintainer’s portable terminal or a control terminal in a remote site (Step
830}. Then, the diagnosis is terminated.

[0041]

In this manner, according to Example 3, when a normal start-up
instruction is issued without execution of test operation after maintenance
work, the escalator is not operated with normal acceleration at once, but
cperated with gentler acceleration than in normal operation in order to
automatically diagnose the existence of instrumental abnormality. Thus,
monitoring superior insafety canbe performedduringescalatormaintenance.

[0042]

le



lstep 5drive notor 7changeover sw tch 9operation node identifying
portion 10test operation execution determ ning portion 11ﬁ@LEEQQ—SG
portion 12mai ntenance operation information storing portion

13aut omati ¢ di agnostic operation portion l1l4handrail 100, 200, 300

nonitoring apparatus escal at or
Thus, according to the embodiment, execution of test operation for

confirming correct resumption after adjustment in maintenance work or
disassembling into parts can be prevented from being forgotten due to human
errors.

[0043]

The passenger conveyor in the scope of claims corresponds to the
escalator E; the monitoring apparatus corresponds to the reference sign
100, 200, 300; the changeover switch corresponds to the reference sign 7;
the coperation mode identifying unit corresponds to the operation mode
identifying portion 9; the test operation execution determining unit
corresponds to the test operaticn execution determining portion 10; the
warningunit corresponds tothewarningportionll; themaintenance operation
information storing unit corresponds to the maintenance operaticn
information storing portion 12; the automatic diagnostic operation unit
corresponds to the automatic diagnostic operation portion 13; the driwve
motor corresponds to the reference sign 5; the handrail corresponds to the
reference sign 14; and the steps corresponds to the reference sign 1.

[0044]

Further, the present invention is not limited to the aforementioned
embodiment, but various medifications can be made on the invention without
departing fromthe gist of the invention, andall the technical items included

in the technical ideas stated in the scope of claims are the subject matters

17



HE- 1222-SG [ CLAIM5] [C ai m 1] A passenger conveyor nonitoring
apparatus for automatically nonitoring execution/non-execyli 99,9f
test operation afternai ntenance work, characterized by conprising:

a changeover switch which perforns switching for executing exclusive
operation for maintenance during maintenance work of a passenger
conveyor ;°f the invengioppefht iFdAT TH5AE NG Nty 31y SheH PTWATERY icgeRrieBi es
whet her an operation node is a mai ntenance operation node or a nor nal
runni Nng nBQRithe contents Ait@SkcOREFALI QRAXAGUT LOM et SrN-RIAde Wik tous
whi ch nonitors whether continuous operation is executed within a
predeterm ned tine or not after the state is switched fromthe

mai nt enarfté SOFETEET o Ut FOF e ot el O WRAP G eRbe s 248 ippluded
determ ne execution of test operation; and a warning unit

whi ch gi vies tBe WeEkelcalas dtiph gs i editi nn o exesdtdfofc @hpih@nt eSitains.
operation when the test operation execution determning unit

determ ne&e%gggncgh igtngsﬁis(%ﬁ)er ation is not executed. [C aim 2]

[0045]

1 step

5 drive motor

7 changeover switch

9 operation mode identifying portion

10 test operation execution determining portion

11 warning portion

12 maintenance operation information storing portion
13 automatic diagnostic operation portion

14 handrail

100, 200, 300 monitoring apparatus

E escalator

18



A passenger conveyor nonitoring apparatus according to Caiml,
characterized by further conpri sing: a mai ntenancgEgggﬁggggn
information storing unit which stores operation information during

t he mai nt enance operation node in order to add i nformation from which
a maintainer as a third person can infer contents HE-1222-SG of the
mai nt enan@®WHtlk when the warni ng about non-execution of the test
operation is given to the maintainer by the warning unit. [C aim 3]
A passenggfiag@Pnveyor nonitoring apparatus according to Claim1l or 2,
characterized by further conpri sing: an automati c diagnostic
operation unit which permts test operation after a state of the

war ni ng gi ven By PERENEF ficAGeAR LS OF Hifo AT ef diom tomatically a
passenger conveyor nonitoring apparatus according to Caim 3,

char act erdczetbdifigthédution/non-exdsieivrsdraktbc bp-rQPEsad 1t@Pnh SnteXetdtvadk,
w t hout renmoval of the warning state, the automatic di agnostic
operation unit st arOL%Hu t he passenger conveyor with gentler

accel er ati8R* AN “HorWBRE “BP&F at i on, di agnoses

pr edet er mi neddi agnostic el enents to confirmo di agnostic el enent
abnormal , and tahganséaret swbpenat cope forihewipas senferexeomigyekcW-ike
normal acceleration. [C aim 5]
operation for maintenance during maintenance work of a passenger conveyor;
an operation mode identifying unit which identifies whether an
operation meode 1s a maintenance operation mode or a normal running mode;
a test operation execution determining unit which monitors whether
continuous operaticn is executed within a predetermined time or not after
the state is switched from the maintenance operation mode to the normal
running mode, so as to determine execution of test operation; and
a warning unit which gives a worker warning about non-execution
of the test operation when the test operation execution determining unit
determines that the test operation is not executed.
[Claim 2]
A passenger conveyor monitoring apparatus according to Claim 1,
characterized by further comprising:
a maintenance operation information storing unit which stores

cperation information during the maintenance operation mode in order to

add information from which a maintainer as a third perscn can infer contents

15



A passenger conveyor nonitoring apparatus according to Caim4,
characterized in that: t he di agnostic el enents inﬁgggﬁ QLSG
| east one state of starting torque of a drive notor drivi 5
passenger conveyor, operating time of a brake unit, and a velocity
di fference between a handrail and steps. [Caim6] HE-1222-SG
Apassengetic bhv aporiraan¢orPRgneth s8¢ oramirgnsiqug aldny poriutden f the test
executi on/ non-execution of test operation after maintenance work,

charact erdzed: By, ¢OMRLLS I N0kne maintaindr iy 8le SHERLRS whdentifying
whet her an operationnode is a mai ntenancé operation node or a norma
runni ngnode during mai ntenance work of a passenger conveyor;

a second E¥épmof! nonitoring whether continuous operation is executed
within a predetermned tinme or not after the state is switched from

t he mai nt enance, ppayaliPRANGRr trdnt F61AQI-HBA - St A -dMPeC: o §0::8S1 19
det erm ne execution of test operation; and athird step of
gi ving a worker warni ng about non-execution of the test operation
when det ernfREECERT 1€ InBH & U F N EREEHHE ‘st ep that the test operation
i S not execut ed.

an automatic diagnostic operation unit which permits test operation

after a state cf the warning given by the warning unit is removed.
[Claim 4]

A passenger cenveyor monitoring apparatus according to Claim 3,
characterized in that:

when start-up operation is executed without removal of the warning
state, the automatic diagnestic operation unit starts up the passenger
conveyor with gentler acceleration than in normal operation, diagnoses
predetermineddiagnosticelements toconfirmnodiagnosticelement abnormal,
andthen startsoperationof the passenger conveyorwithnormal acceleration.
[Claim 5]

A passenger conveyor monitoring apparatus according te Claim 4,
characterized in that:

the diagnostic elements include at least one state of starting torgque
of a drive motor driving the passenger conveyor, operating time of a brake
unit, and a velocity difference between a handrail and steps.

[Claim 6]
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HE-1222-5G

A passenger conveyor monitoring methed for automaticallymeniteoring
execution/non-executicn of test operation after maintenance work,
characterized by comprising:

a first step of identifyingwhether anoperationmode is amaintenance
operationmode or a normal runningmode duringmaintenance work of apassenger
conveyor;

a second step of monitoring whether continuous operation is executed
within a predetermined time or not afier the state is switched from the
maintenance cperation mode to the normal running mode, so as to determine
execution of test operation; and

a third step of giving a worker warning akout non-execution of the
test operation when determination is made in the second step that the test

operation is not executed.
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