HE- 1221-SG [DESCRIPTION] [Title of Invention] OPERATI ON CONTROL
SYSTEM AND OPERATI ON CONTROL METHOD FOR PASSENGER CCNVEY%EL&?gﬁbghcaI
Field] [0001] The present invention relates to an op I
control system and an operation control nethod for a passenger
conveyor. Particularly, it relates to an operation control system and
an oper at | RFSEGOMETEINhet hod for a passenger conveyor, which
automatically nonitors whether steps are attached or detached and

whi ch Con%‘ﬂﬁe QPer@Elvet N IR ATIERS caNerER! a¢hedy Aﬁ@%ﬁﬁgﬁﬁﬂm

Art] [000 Passenger conveyors in which a plurality of steps
| i nked to_one anot her endl essly are made to travel between upper and
| oner bo&%?@%r%@%cﬁ%@@@tp@r@ﬁwmﬁ ch steps are nade to
travel as they are steps, and inclined type noving sidewal ks in which
st eps having-ndeat strdages linked to formone and the sane pl ane
nmove while carrying passengers. In those inclined type passenger
conveyors, steps,.on which passengers stand nmay be partially renoved
to make an opeﬂﬁﬁﬁﬂét the tinme of nmaintenance work so that various
mai nt enance wor ks can be

The present invention relates to an operation control

systemand an operation control method for a passenger conveyor.
Particularly, it relates to an operation control system and
an operation control method for a passenger conveyor, which
automatically monitors whether steps are attached or detached
and which controls operation when the steps are detached.
[Background Art]

[0002]

Passenger conveyors in which a plurality of steps linked
to one another endlessly are made to travel between upper and
lower boarding areas include escalators in which steps are made
to travel as they are steps, and inclined type moving sidewalks
in which steps having tread surfaces linked to form one and
the same plane move while carrying passengers. In those
inclined type passenger conveyors, steps on which passengers
stand may be partially removed to make an opening at the time

of maintenance work so that various maintenance works can be



HE- 1221- SG performed through the opening. An opening may be made not
at the time of maintenance or inspection but because of ﬁggﬁzgaggbem
causing a part of the steps to fall down. [0003] n such a
passenger conveyor using steps, it is necessary to execute processing
(control) for diagnosing whether a part of steps fall down to make an
openi ng OPSHERIMM d et hesapetinpasddl openiadr Ball ke gfadehaot at

di agnosis . For exanple, the invention described in Patent Literature

1 has beenaelihne WFaNdy @SeSatedt 8p i‘ﬁ@?!é@‘tii%'ﬁ KON E 8L 1 PR RISp r o Ned
invention is an apparatus for detecting a mssing step in an

escal ator, characterized by including: an optical sensor unit for

det ect i nFA MRS hPateopthcaiigps 21 o38t- panel for
suspendi ng operation of the escal ator when the mssing step is
detected by thegymijcal sensor unit. Since the apparatus can
automatically suspend the operation of the escal ator when a m ssing
step is detected, it.is clained that the aggaratus has, an effect that

a | arge number 9t SBER& PEPRHRICES WY PPHVERLRE SRR bif g HaRRiRH Yue

to the mssing step and an acci dent caused by passenger' s falling
down i nt cd exthetependbogs pong i @orafrdine fatrepi aquno Hien @ rdvearieadaf v om
occurring. [0004] HE-1221-SG Conventionally, the existence of

o repet 111 yery-ctan e X SORE R Rl be gt rRE BRI

operation control apparatus for the passenger conveyor according to
t he wel | bBameshoexaapiesuls ebhhegdrgdoisd ssuchon eranpee, tiet inhention
exi stence of each step can be automatically detected in a process for

proceSSieré%f%ﬂE%P&nSbg@@htiﬂi@eEQQEEQUPq§a§”%géHi@%ﬂl known as such

anoperation control apparatus. This inventionisanapparatus
for detecting a missing step in an escalator, characterized
by including: an optical sensor unit for detecting a missing
step optically; and a control panel for suspending operation
of the escalator when themissing step is detected by the optical
sensor unit. Since the apparatus can automatically suspend
the operation of the escalator when amissing step is detected,
it is claimed that the apparatus has an effect that a large
number of other steps can be prevented from being damaged due
tothemissing stepandanaccident causedbypassenger’s falling
down into to the opening portion of the step can be prevented
from occurring.

[0004]



i nstruction. Thus, the existence of each step can be detected
automatically and surely. [Citation List] [Patent Literah r #2&9985]
[Patent Literature 1] JP-A-7-257866 [ Sunmary of InventionF ? echircal
Probl en] [ 0006] However, in the operation control apparatus
according to the invention described in Patent Literature 1, the

exi stence of edednsEplena Hefedited i sk oseciod] epghpeseropsi eagcked

sensor di sposed in a predeterm nedposition . Therefore, the existence
of a portipayehare Byt Pas10eeR seamved CaRARL Be IFLro80t Zefvely

unl ess the portion where the step has been renoved is noved
started and suspended littleby little. However, the operation
control apparatus for the passenger conveyor according to the
well known example is configured in such a manner that the
existenceof each stepcanbe automaticallydetectedinaprocess
for processing a sensor signal in a continuous coperation
instruction. Thus, the existence of each step can be detected
automatically and surely.
[Citatieon List]
[Patent Literature]

[00C5]

[Patent Literature 1] JP-A-7-257866
[Summary of Invention]

[Technical Problem]

[0006]

However, in the operation control apparatus according
tothe inventiondescribed in Patent Literature l, the existence
of each step is detected by a special-purpose optical sensor
disposedinapredeterminedposition. Therefore, theexistence

of a portion where a step has been removed cannot be recognized

unless the portion where the step has been removed is moved



HE- 1221-SG to the position where the portion passes the sensor. Thus,
the operation control apparatus cannot determ ne whet her gggg Egg IS
in a dangerous state or not immediately after the passen8 r % % gor
starts up. In addition, in order to operate the passenger conveyor
during mai ntenance and inspection in the state where there is an
openi ng pot tileh ek i chersttdle ey theen peemevedhe sensorecetiasy
to invalidate the detection function of the optical sensor. |In order

to invalidat %premf%t%he@éﬁefgi %éﬁ%@ cERB o PR € B8N $Pert: Helr &8ch

necessary to performoperation for the invalidation. In addition,
unl ess the invalidated function is surely resunmed to be valid, the

i nval i dat¥eER unttior AfAIRIRES & iMoo tafieisiade 1y GOTAr the

In any case, the fact that there is a portion fromwhich a step has

been renpacGaOtoReey8e it Zafdup e atigh yiah &Mm 8rabails dPerate
instruction is given to the passenger conveyor. Therefore, there

remains a _problemto secure safety during the work of paintenance, and
i mredi at éﬁ*fﬁ AR WOV SO IR 8aled N FPEBSE and inSRRGEefBr? a
problemto be solved by the invention is to detect the existence of a
portion fatemsteltiechharst epe hasi beencpbEitd2deSG on from which a step

has been removed, it is necessary to invalidate the detection
function of the optical sensor. In order to invalidate the
detection function of the optical sensor, it is necessary to
perform operation for the invalidation. 1In addition, unless
the invalidated function is surely resumed to be valid, the
invalidated function may cause an accident afterwards.

[0007]

In any case, the fact that there is a portion from which
a step has been removed cannot be recognized immediately after
a start-up instruction is given to the passenger conveyor.
Therefore, there remains a problem to secure safety during the
work of maintenance and immediately after the work of
maintenance.

[(0008]

Therefore, a problem to be solved by the invention is

to detect the existence of a portion from which a step has been



removed inmediately after a start-up instruction is given to a
passenger conveyor so that safety of passengers and mork% S-6an _ g%
secured before the passenger conveyor is operated at ara &
velocity. [Solution to Problem [0009] In order to solve the
af orementioned problem according to the invention, there is provided
an oper at IO ChtimBIedyasteli PAteX pasEenberp convieyert it dif ATRDdES a
plurality of steps |inked to one another endlessly and travels

bet ween uppers @Hﬂ;éro\eehvegeﬁcdwgc@tee%feweoewseéer@g@w%eswebﬁers
exi stence of an opening portion caused by a mi'ssing one of the steps
of the passenger conveyor and controls the travelling of the
passengerC¥omMeyI5HC PEHPIE ESuPRSSrNIRE FPRYRYSTEs ISTRECEFEEEN:TS
characterized by including: a starting torque calculating unit which
cal cul ates fhtad ngeleEothe. Wi th which the passenger conveyor starts
up; and an openi ng existence diagnosing unit which diagnoses the

exi stence, of. t he open| 0 on caused by the step, based on a val ue
of the driék%1 é&%@i?ﬂq ch the passenger conveyor starts up and
condi ti ons of an operatlon direction of the passenger conveyor.

[ Advant ageous BEff®Edls of Invention] HE-1221-SG [0010]

According to the invention, the existence of a portion fronlmhich a
step has been rfﬁ“&‘éﬁ% cap s*?ﬁv%eftﬁgt eﬁoréﬁﬁ@néf‘éﬁéc}’ lp%f ﬁ:ﬁi S %éé&gai‘ﬁg
instruction is given fo a passenger conveyor, safety 0
passengers and workers can be secured before the passenger conveyor

i s oper attedthe imnveatteibnsetbeireyis provided an operation control system

for a passenger conveyor which includes a plurality of steps
linked to one another endlessly and travels between upper and
lower boarding areas. The system diagnoses the existence of
an opening portion caused by a missing one of the steps of the
passenger conveyor and controls the travelling of the passenger
conveyor based on a result of the diagnosis. The system is
characterizedbyincluding:eastartingtorquecalculatingunit
which calculates driving torque with which the passenger
conveyor starts up; and an opening existence diagnosing unit
which diagnoses the existence of the opening portion caused
by the step, based on a value of the driving torque with which
the passenger conveyor starts up and conditions of an operation
direction of the passenger conveyor.

[Advantageous Effects cof Inventicn]



[Brief Description of Draw ngs] [0011] [Fig. 1] A front view
showi ng a configuration for driving an escal ator as a plarggg@g _sg
conveyor according to an enbodi nent of the invention. [Fig. ? A
functional bl ock di agram showi ng an operation control apparatus for
t he escal ator according to Exanple 1. [Fig. 3] A flow chart show ng
an operation cokittd! procedure for the escalator in Exanple 1.

[Fig. 4] A functional block diagram show ng an operation control

apparatus for the-®stalater taecondengi b, EXMR:E sdence of alFbseidh A
fl ow chart showi ng an operation control procedure for the escal ator

in Exanple 2. . . [Fig. 6] A functional block diagram show ng, an
oper at | it KGRI RD AR 1851 o] fETEaes Se0 P REeUrrRy JU B b 3.
[Fig. 7] Aflow chart showi ng an operation control

after a start-up instruction is given to a passenger conveyor,

so that safety of passengers and workers can be secured before
the passenger conveyer is operated at a rated velocity.
[Brief Description of Drawings]

[0011]

[Fig. 1] A front view showing a configuration for driving
an escalator as a passenger conveyor according to an embodiment
of the invention.

[Fig. 2] A functional block diagram showing an operation
control apparatus for the escalator according to Example 1.

{Fig. 3] A flow chart showing an operation control
procedure for the escalator in Example 1.

[Fig. 4] A functional block diagram showing an operation
control apparatus for the escalator according to Example 2.

[Fig. 5] A flow chart showing an operation control
procedure for the escalator in Example 2.

[Fig. 6] A functional block diagram showing an operation
control apparatus for the escalator according to Example 3.

[Fig. 7] A flow chart showing an operation control



HE- 1221- SG procedure for the escalator in Exanple 3. [Description of
Enbodi ment s] [ 0012] An enbodi nent of the inventioHEgﬁEb QEG
descri bed below with reference to the drawi ngs. [0013] &ig. 1
is a front view showing a configuration for driving an escal ator as a
passenger conveyor according to an enbodi nent of the invention. In
Fig. 1, anresedlze ofor ke fesramalily oimia uted by steps 1, a
step chain 2, upper and | ower sprockets 3 and 4, a drive notor 5 and

a drive tpigpier oM &0l o tiNidp &ainfhPper boarding area la and a | ower
boarding area | b are provided in an upper portion and a | ower portion

of the escal ator E respectively. Passengers get on the steps 1 from
one of the uppek®bgarding area |a and the | ower boarding area Ib, and
get off to the other boarding area. [0014]

An embodiment of the invention will be described below
with reference to the drawings.

[0013}

Fig. 1 is a front view showing a configuration for driving
an escalator as a passenger conveyor according to an embodiment
of the invention. In Fig. 1, an escalator E is fundamentally
constitutedby steps 1, a step chain 2, upper and lower sprockets
3 and 4, a drive motor 5 and a drive torque control unit 6.
Anupperboardingarealaanda lowerboardingarea lbareprovided
in an upper portion and a lower pcrtion of the escalator E
respectively. Passengers get on the steps 1 from one of the
upper boarding area la and the lower boarding area 1b, and get
off to the other boarding area.

[0014]

The steps 1 are pivotally supported on the step chain
2which is connectedendiessly. The stepchain?2 iswoundaround
theupper sprocket 3andthe lower sprocket 4. Theupper sprocket
3 is driven to rotate by the drive power of the drive motor

5. Thus, when the drive motor 5 is driven, the upper sprocket



The steps 1 are pivotally supported on the step chain 2 which is
connected endlessly . The step chain 2 is wound around th_E g§LSG
sprocket 3 and the | ower sprocket 4. The upper sprocket i S driven
to rotate by the drive power of the drive notor 5. Thus, when the
drive nmotor 5 is driven, the up Eer sprocket HE-1221- SG 3 rotates so
that the 3teFaiRs v thédetbENGLBRCIRIVG FERe: Widtatss. dThESsPePsr 1

rotate and run integrally with the rotation of the step chain 2. Wen

the stepspdiaf®s | UNdheSd ERSLEXRASRIrEQihRe Qaniymtmeéw%tébfon
upper boarding area |la and the | ower boardlng area | b are steps on

whi ch pas ers can,_stand, d the outside ste are going into
t he insi o‘éffc?‘@rﬁt(%‘:ﬂﬁb@:} boggﬁpﬁ&ea?)%%pﬁ & Hre FE@“PB@/&rSW%H‘B%S%@ea

| b in accordance with the running direction. [0015]
to the outside between the upper boarding area la and the lower

boarding area 1lb are steps on which passengers can stand, and
the outside steps 1 are going into the inside from the upper
boarding area la or the lower boarding area 1lb in accordance
with the running direction.

[0015]

The reference sign 15 represents a handrail held by hands
of the passengers. The drive torgue control unit 6 controls
acceleration, velocity, torque, etc. of the drive motor 5.
Therefore, the running of the steps 1 is controlled by the drive
torgue control unit 6.

[0016]

Examples will be described below in details.

[Example 1]

[0017]

Fig. 2 is a functional block diagram showing an operation
control apparatus for the escalator according to Example 1.
The configuration itself for driving the escalator is the same

as that in Fig. 1.



The reference sign 15 represents a handrail held by hands of the
passengers. The drive torque control unit 6 controls accghgﬁgbhgge

vel ocity,

torque, etc. of the drive notor 5. Therefore, e runnrng

of the steps 1 is controlled by the drive torque control unit 6.
[0016] Exanples will be described belowin details. [Exanple 1]

[ 0017]

8P is a functional block diagram showi ng an

operation control apparatus for the escalator according to Exanple 1.

The configuratimn diesel finf @6gdrpVving dha- RS 2ok o3 EpeasarBsasyo
that in Fig. 1. HE-1221-SG 0018]

fortheescalatorjJ1Example].hasazstartingtorquecalculating
portion 8 and an opening existence diagnosing portion 9. The
starting torgue calculating portion 8 detects an operation
instruction issued by an operator 7 and calculates drive torque
with which the escalator starts up. The opening existence
diagnosing portion 9 diagnoses the existence of an opening
portion caused by a step from the value of the starting torque
calculated by the starting torque calculating portion 8, and
operation direction information. WNotification of the result
of thediagnosisisgiventoaninformationunit 10, whichinforms
the operator 7 of the result. The information unit 10 also
provides various information in addition to the result of the
diagnosis.

[0019]

The starting torque calculating portion 8 and the opening
existence diagnosing portion ¢ are set in a not-shown control
portion including a CPU, a ROM, a RAM, an EPROM, etc. The CPU
is a central control unit, which reads program codes stored
in the ROM, expands the program codes on the RAM, and executes

a program using the RAM as a work area so as to control each



As shown in Fig. 2, an operation control apparatus 100 for the

escalator in Exarrpl e 1 has a starting torque cal cul ati ngypofbbonsg
and an openi ng exi stence di agnosing portion 9. The starting torque
cal cul ati ng portion 8 detects an operatl on |nstruct| on issued by an

oper at or n d cal drive torgue whi ch the escal at or
SFarts UPoTnE bperitg Ukt S PeRo T naaTG Boration S ELIbeLoFRe
exi stence of an opening portion caused by a step fromthe val ue of

t he st artdaigs tiotapues calciddt 8ok hyorithes Stiay tilg amr.que cal cul ati ng
portion 8, and operation direction information. Notification of the
result of the d[i sis is given to an information unit 10, which
infornms the operator’ 7 of the result. The information unit 10 al so
provi des various information in addition to the result of the

di agnosis. [00I®g. 3 is &arhel.st attamy shovwguey cal cyleataitigrpariritan 18
and the opening existence di agnosing portion 9 are set in a not-shown

?gn;rglenltoé)&f conter]1 f}%aevﬁ?qh rell;%4 program ng5§5%?§ 5; a;l;?e o

ROM expands the program codes on the RAM and executes a program
usi ng t heoHRANA tHisoTh GRBTIKE Gl e s ERBC U ot rtdle éth  HE- 1221- SG
portion. The RAMis also used as a data buffer . The EPROM stores
data that are usggifjor control by the CPU. [0020] Fig. 3is a
fl ow chart showi ng an operation control procedure for the escal ator

in Exanple 1. Di agnom s and operation control are executed by the
CPU. [0021] xample 1, first, determination is made as to whether

there is an operation instruction or not (Step S1). When an
operation instruction is detected, the operation direction is
determined (Step $2). When determination is made that the
instructed operaticn direction is a descending directicn,

startingtorque (hereinafteralsoreferredtoas"firststarting
torque") T1 with which descending operation has been initiated
is calculated (Step S3). When the first starting torque T1
is calculated in Step S$3, the calculated value of the first
starting torque Tl is compared with a reference torque value
(hereinafter referred toas "first reference value") Td serving
as a reference at the time of initiating descending operation
and stored in a memory (e.g. EPROM) in advance (Step S$S4).

[0022]

When the first starting torque T1 is substantialily equail

10



In Exanple 1, first, determnation is nade as to whether there is an
operation instruction or not (Step S1). Wen an operatiofngi §E$ﬁ%bi°”
is detected, the operation direction is determned (Step EZ?. en
determ nation is made that the instructed operation direction is a
descending direction, starting torque (hereinafter also referred to
as "firsttRtaetipk sE§aBeRCTIVaditenl dH T Tde st hBP fPTFerifiaroRe fast
been initiated is calculated (Step S3). Wen the first starting
torque Tiinhssiead 34 atiek inundlieR $2sithtencal euhatedpyatye gfepherfigst
starting torque Tl is conpared with a reference torque val ue
(hereinafter referred to as "first reference value" ) Td serving as a
refer encer%qa¥‘ﬁ%§ﬁr5§éaiﬁ‘n‘?‘?ﬁ PRAFERG e CORGLAG YL ERE DS BRI St brat
in a nenory (e.g. EPROM in advance (Step S4). [0022] When the first
starting detepe faticn sidstaa itdldy tequal isHEol3RdnSkg 1A the §t&ss
reference value Td (T1lg--Td) as the conparison result in Step $4, the

runni ng resjstan caused by the steps.1 is . regarded as bal anced
betvicen {hel DURbI R anditie PRorda COCERRD. Het GPTH AAE LRS! S HAMREPhat
there is no opening in the steps 1 (Step S5) . Thus, an instruction

t 0 oper ata & lmetesload latairt vat s ani at etede|Saeirt36) S Thiehi, atheics ¢St ept 561 .
Then, this operation control procedure is termnated. [0023]

Due to tl"tem{ i Cgceesdusrtdéabr%cfet %@t%@dlt he handrail 15 and the

runni ng resistance cause eps there occurs a little
difference in the first reference value Td for the start-up of the
escal at or bet wedi$a3e ascendi ng operation and the descendi ng
operation. The difference is about several %to 10% of the rated

torque of the ghj/@oMPLO imniHl $e\balsanar Lesskh 13 ¢dangg Wit £ he
fl oor height or structure of the passenger conveyor, but the val ue

for the sane conveyor is fixed at every start-up of the escalator.
[ 0029] and the running resistance caused by the steps 1, there occurs

a little difference in the first reference value Td for the
start-up of the escalator between the ascending operation and
the descending operation. The difference is about several %
to 10% of the rated torque of the drive motor 5. This value
varies in accordance with the floor height or structure of the
passenger conveyor, but the value for the same conveyor is fixed
at every start-up of the escalator.

[0024]

When determination is made in Step S4 that the first
starting torque Tl is different from the first reference value
Td, the processing flow shifts to Step S7 inwhich determination

is made as to whether the first starting torque T1 is smaller

11



When determination is made in Step S4 that the first starting torque
Tl is different fromthe first reference value Td, the pﬁggﬁaz&nﬁG
flow shifts to Step S7 in which determnation is nade as to t her
the first starting torque Ti is smaller HE-1221-SG than the first
reference torque Td or not. Wien determinpation is made in Step S7
that the ¥R3Rf-hét B FehgafsrqueeTiorquend permotet dheinnde F orniRa krhere
that there is an opening in an inside step 1 the operator cannot
observe (£ eRde8)n gt@P25T that the Il rhes casei MpeLe @t B Misnahi Plet 5
made thus that the first starting torque Ti is smaller, the total

wei ght of ' the inside steps 1 is snmaller than the total weight of the
out si de TP G Phet § ittt NEitd& 1SS it 88 GPSRANFe’ b he hbavt &%
side is put down, with the result that the unbal ance | eads to the
reduct i onstodp thecHd rfe ref@r enamoalaselhtrd NSt demscendi ng
operation. Wen determnation is made thus in Step S8 that there is
an opening in ﬁﬂnkgﬁide step 1 the operator cannot observe, the

i nformation uni provi des a caution announcenent "there is an
opening in an inside step”, and an instruction of gentler

accel erati on tHan thsualasacebkeeratictrrimgnbheénni $surddé Stieps SMat Thus,
the gentler acceleration is started to increase the velocity to the

e gentler s start ase the vel ocity to the
(51 op St AR BorBleths OF PHERAC N shee LOERnk ok e

[0026] On the contrary, when determnation is nade in Step S7
inside steps 1 is smaller than the total weight of the outside

steps 1 and the lighter side is lifted up while the heavier
side is put down, with the result that the unbalance leads to
the reduction of the first reference value Td in the descending
operation. When determination is made thus in Step S8 that
there is an opening in an inside step 1 the operator cannot
observe, theinformationunit 10 providesacautionannouncement
"there is an opening in an inside step", and an instruction
of gentler acceleration than usual acceleration is then issued
(Step 89} . Thus, the gentler acceleration is started to
increase the velocity to the rated velocity and operation at
the rated velocity is then initiated (Step $6). Then, this
operation control procedure is terminated.
[(0026]

On the contrary, when determination is made in Step S7

12



HE-1221-SG that the first starting torque Ti is not smaller than the
first reference value Td, the first starting torque Ti iaEnggﬁggg as
| arger than the first reference value Td so that determ nation’is
made that there is an opening in an outside step 1 the operator can
observe (Step 310%= The information unit 10 provides a caution
announceneftt tifef 8758 HRITPEW RgrHRCan 6t derstldpy, tiame tiye first
instruction of gentler acceleration than usual acceleration is then

i ssued (StepeSldde vEUS Thetgentiest acest€f @ i{Urdue S‘Fla&%eﬂe%Qrded
increase the velocity to the rated velocity and operation at fhe
rated vel oc i hen initiated (Step S6). Then, this operation

ity is .
control FOLRUEFE TN WA haP b IPaEAPE VAL ue 1o o tiRs Sf heFmiaAEion

when determnation is made in Step S2 that the operation is an
ascendi ngi opedatiat théae tisngh bpeqtag(iiesrionaktice st so1refespedatoras
"second starting torque”) T2 with which the ascendi ng operation has

been initiatqgjkg %§|§%L§t§§i£8teg SlZé.f VMegithe segog@ startin%
torque TZ1S LT Gt B e Qal calgt SHT0AMGEI8P PRET s PP ¥t ATTi Ag
torque T2 is conpared with a reference torque value (hereinafter
referred ¢autaisor! second ceekerethicte valiwed) chersieryiinrrasu sidkeseac®, at
the time of initiating ascendi ng operation and HE-1221-SG
and an instruction of gentler acceleration than usual
acceleration is then issued (Step S11). Thus, the gentler
acceleration is started to increase the velocity to the rated
velocity and operation at the rated velocity is then initiated
(Step S6). Then, this coperation control procedure is
terminated.
[0027]
On the other hand, when determination is made in Step
S2 that the operation is an ascending operation, starting torque
(hereinafter also referred to as "second starting torque™) T2
with which the ascending operation has been initiated is
calculated (Step 512). When the second starting torque T2 is
calculated, the calculated vaiue of the second starting torque
T2 is compared with a reference torgue value (hereinafter

referred to as "second reference value") Tu serving as a

reference at the time of initiating ascending operation and

13



stored in advance (Step S13) . Wen the second starting torque T2 is
substantially equal to the second reference val ue Tu, rypping.
resi stance caused by the steps 1 is regarded as balanced Eetmeen the
outside and the inside so that determ nation is nade that there is no
opening in the steps 1 (Ste Sl4 . Thus, an instruction to operate

t he escal fat%‘?e%tlnaa‘?‘étleﬁev ir3?s iTHIS0 &NEdS TP SEEE L iMPheAT Jufi s
operation control procedure |s term nated. [0028] When

det erm natz ofs isudEds i M ISheR@E tthatnkhecsegandesbabhbBgvh PhE ULy T2
is different fromthe second reference value Tu, the processing f1ow
shifts to Step S15 in which determ nat s made a t o whet her the
second st%ﬁ?|$&PQ%ﬂqhﬁ?Sﬁ?§%PQﬁnﬂq n ReS5EEEnd +&f ERFEREESE of fue
Tu or not. When determnation is made in Step S15 that the second
starting porfpue=dBet 8esnahkernt toRA UbtoN ihsimade thwd déberri hSt Bdn
opening in an outside step 1 the operator can observe (Step S16)

The |nfornat|o rovrdes a_caution appouncenen ere an
openi ng iT° 4 EFHé 3t§§ T SRGPﬁEQraEtrgﬁ B eﬁﬁnﬁle$p s1d)
accel eration than usual acceleration is then issued (Step S17) .

Thus, theTlgesut dednatcoelcérian tonopsratatheddan liaicrease tdiedredboecityyt o
the rated velocity and operation at the rated velocity is then
initiate h

procedur &5 &7 6 et ST o Dozn] et thig BpReaBEERchE St bt S edure
determnation is made in Step S15 that the second starting torque T2
is not sris |tgrnin@tache second reference value Tu, the second
starting torque T2 is regarded as | arger than the second reference
value Tu so thatgegncl usion is made that there is an opening in an
inside step 1 the operator cannot observe (Step S18). The information
unit 10 provides a caution announcenent "there is an opening in an

i nside step”, ANERASHSTHRELIOR 6F BeRe|B? H&elSdratheh Ehansecend
acceleration is then issued (Step S19). Thus, the gentler

accel eratdiydimgptaryed 10ik rctﬁrﬁ%'i%rithﬁrc\!ﬁﬂt%@ $¥cdd rhe ehathed value
vel ocity and operatlon at the rated velocity is then initiated (Step

S6). Then,, this 2Beratlon aont Lol - Procedures] s Lel &% rmination
is made as to whether the second starting torque T2 is smaller
than the second reference torque Tu or not. When determination
ismade in Step 515 that the second starting torgque T2 is smaller,
conclusion is made that there is an opening in an outside step
1 the operator can observe (Step S516). The information unit
10 provides a caution announcement "there is an opening in an
outside step", and an instruction of gentler acceleration than
usual accelerationis then issued (Step S17). Thus, thegentler
acceleration 1s started to increase the velocity to the rated

velocity and operation at the rated velocity 1s then initiated

14



[ 0030] Thus, according to Exanple 1 , even when start-up
operation is performed in the state where an opening porfjion,6ausged
by a renoved step 1 fails to be noticed or even when start-up
operation is perforned in the state where the exi stence of the
opening portion is not recogni zed, the operation control HE-1221-SG

appar at us TOP detlect SRe &XILSt OREE 3G OPhECBBERIINETHGFEFER 15
automatically and gives a caution announcenent to the operator and
peopl e neashyiheieofe diagnosis operation is performed with gentler
accel eration than usual acceleration. Thus, elevator control superior
in safety durinagtﬁgpection wor k can be perfornmed to secure safety of
passengers and rs. [Exanple 2] [0031] Fig. 4 is a
functional bl ock di agram showi ng an operation control apparatus for
t he escal at or amcahéi ogntvaExanpiien detEhaicanfiogut atrade iithsetépfors
driving the escalator is the same as that in Fig. 1. [0032]
that the second starting torque T2 is not smaller than the second
reference value Tu, the second starting torgue T2 is regarded
as larger than the second reference value Tu so that conclusion
is made that there is an opening in an inside step 1 the operator
cannct cbserve (Step S518). The information unit 10 provides
a caution announcement "there is an opening in an inside step”,
and an instruction of gentler acceleration than usual
acceleration is then issued (Step S19). Thus, the gentler
acceleration is started to increase the velocity to the rated
velocity and operation at the rated velocity is then initiated
(Step 56). Then, this operation control procedure is
terminated.
ro030]
Thus, according to Example 1, evenwhen start-up operation
is performed in the state where an opening portion caused by
a removed step 1 fails to be noticed or even when start-up

operation is performed in the state where the existence of the

opening porition is not recognized, the operation control

15



As shown in Fig. 4, an operation control apparatus 200 for the
escalator E in Exanple 2 has opening detection sensors 1lfrafdsangg
openi ng position calculating portion 12. Each opening detection
sensor 11 is a reflection type sensor using a reflection signal of
infrared ra aco waves or the |like, far detecting whether
any ot ep B B TR Tt CAE G iy T GO EaHtor o1
detects the absence of a step 1 when the escalator E is running on

t he i nsi deatdnmExaaiil e a2d ¢ iwe o penanyi cetecbuorcsensors the aperator
provi ded. Cne of the HE-1221-SG opening detection sensors 11 is

di sposed 1n, iLtio t efore the ste s 1 a ear on pper
boar di ng areg Egi ﬁ Qw%%%ef % ?S%?g GR™ § Th BEH &&éé&&ﬁ?g
direction, while the ot her openlng detection sensor is disposed just
before t mrstlws akceppeation then bhowedl doouzeldrtiarrea Mhusi, delshenot he
steps 1 are running in the ascending direction. The opening position
cal cul ati ti : | .cul Vi shange of 0 i ng
portion hée}%}tﬁig{ passe tcﬁao%gh%%%%gﬁe%%dog%psgj3| ti o%(rii‘1 of t%te?:eagpre%%rng
detection sensor 11 based on velocity information or tine

i nf or mat iRAE L ampStisr exeque movigiy difstRarsendgenshanshetsinkgsor ti on.
The ot her portions are configured in the sanme manner as those in

Exanmpl e 1igf H 2] Fig. 5is a flow chart showi ng an operation
control procedure for the escal ator in Exanple 2. Diagnosis and
operation contrqol are performed by the CPU. [0034] I n Exanpl e

2, first, deterf®%Htlion is nade as to whether an opening in a step 1
is detected between the |ast start and the |ast suspension or not
(Step S21). Whenignot idet eaired,iodeller IbORINIAR ras SRR @ ahCopded thesn
the escalator is currently in operation or not (Step S22). Wen in

Operatlonontrol apparatus for the escalator according to Example 2.

The configuration itself for driving the escalator is the same
as that in Fig. 1.

[0032]

As shown in Fig. 4, an operation control apparatus 200
for the escalator E in Example 2 has opening detection sensors
11l andanopeningpositioncalculatingportion12. Eachopening
detection sensor 11 is a reflection type sensor using a
reflection signal of infrared rays, acousticwaves, or the like,
for detecting whether any step 1 has been removed or not. The
opening detection sensor 11 detects the absence of a step 1
when the escalator E is running on the inside. In Example 2,

two opening detection sensors 11 are provided. One of the

le6



HE-1221-SG determnation is made as to whether an opening portion
passes or not based on a signal from each opening detectignisensagr 11
(Step S23). As soon as the opening portion is detected, in other

wor ds, as soon as detection is made that the opening portion passes

t hrough the position of, the sensor 11 (Yes in Step S23), the position
b Che oS AT 14T ISR dd b ROSREl 98 fyPPAR DL ARL S BRT
and the operation direction information of the escalator E and the
openi ng pesfdon passHtrgpd Nf appabi-oon (i argedt oo aaduly bheapasssge
time), and determination is nade as to whether the current position
of the openin ortion.is_stored in.a menmpry or not (Step.S24).. |
Step S24. "1Hb LT TN Lof *T HEBRa H) bt TF SROT LY iy S ATt B bl
whenever the opening portion is detected in Step S23, and the

posi ti on fe thibeopepenin paiticart iics: apdaved sMenpwerdcalsulbatfede thee
the opening portion is detected, the current position of the opening

portion i i b S

o asped by The LHD S Phe oo AT o S Tt Sas oo ‘osees
When the current position is stored in Step S24, the information unit
10 provi degra wHutinghiafheuneesrding déireas 1'ogpent hg opemtiingrp ¢ sihpi oy
on the inside will appear on the outside HE-1221-SG after five

Seconds"_éﬁléﬂﬂééﬁﬂ%{ﬂdﬂﬂ¥863h§ £t 601 $28) - c IR RG d @ :aRAAUACEReA -
the running Infornmation is always updated to indicate the |atest

position. In addition, the suitable interval of the announcenent is
about 5 tPFeI5nEEeFddon having passed through the detection position

of the openingdetection sensor 11 basedonvelocity information
or time information, and stores the moving distance of the
opening portion. The other portions are configured in the same
manner as those in Example 1.

[0033]

Fig. 5 is & flow chart showing an operation control
procedure for the escalator in Example 2. Diagnosis and
operation control are performed by the CPU.

[C034]

In Example 2, first, determination is made as to whether
an opening in a step 1 1s detected between the last start and
the last suspension or not (Step $21). When not detected,
determination is made as to whether the escalator is currently

in operation or not (Step S22). When in operation,

17



[0036] Finally, determnation is nade as to whether an instruction of
suspension is received or not (Step S26). \Wen determ naj;0n,bs_BRde
that the instruction of suspension is received, this operation
control procedure is term nated. [0037] On the ot her hand,

when determinatjon js made in Stg%U821 that an opening in a step 1 is
det ect ed BetFERH'IHECT dst Maf5r2S At WPREPAsEN QRGIENG BRrtion passes

determ nation is nade as to whether a new instruction of operation is

recei ved @r mof HaStep dT28) sidhen themnewchnsbetehiofe DEcOPEhatéRsokS
received, the information unit 10 provides a caution announcenent

2t last sthr S e Wder uToaBBar Fhe by SPEHCBIOPOF RLoBpLhi Fgeected,
portion", and operation is then initiated with gentle accel eration
(Step S28)n JidE38jords, as soon as detection is made that the opening
portion passes through the position of the sensor 11 (Yes in
Step S23), the position of the opening portion is calculated
from the velocity information and the operation direction
information of the escalator E and the opening portion passing
information (information about the passing time), and
determinaticon is made as to whether the current position of
the opening portion is stored in a memory or not (Step S24).
In Step S24, the position of the opening portion is always
calculated whenever the opening portion is detected in Step
823,andthepositimnoftheopeningporfionisupdatedwhenever
calculated. Once the opening portion is detected, the current
position of the opening portion which moves with movement of
the steps 1 can be always grasped by the CPU of the operation
control apparatus 200.
[0035]
When the current position is stored in Step $24, the

information unit 10 provides a caution announcement such as

"Openingportionrunningonthe insidewill appear on the outside

18



Then, the position of the opening portion stored in the HE-1221-SG
menory is read out ( Step S2 9 ) . In consideration of ngw-9pernagton
vel ocity information and operation direction information
additionally, the current opening position is calculated and a
cauti on anpouncenent such as_. Qpenin ortion_runp,.n he i.nside
w11 appeh Coh e SaESrHe a1t Sh v oanbragalF st Sk R oar bR E e e
intervals (Step S30). Next, determnation is nmade as to whether an

i nstruct i ome cinrsugpETston, ithea evenied anframatiShepsS31lways Wheattsde
instruction of suspension is not received, the processing flow shifts
to Step j i I of -t h . ng t] I

det ect eds%gsie %g&séﬂﬁa%%ef%émpﬁ]%gﬁ%gﬁ nékdgggg??%ﬁ’ sgﬁéso%ggﬁégle
While the current position infornmation is updated to the | atest one,
the procebsienvah S dphrsanpuseanents iepdatwd. S Wienl detsararidmt i on i s
made in Step S31 that the instruction of suspension is received, this

operation controjppgocedure is termnated. [0039] Exanple 2
maybe combi ned wth Exanple 1 so as to di agnose and control running.
[ 0040] Thus, according to Exanple 2, at the start-up after a

break or a charfge'@f!ly HIRTIAAGIRR iifs et &F Wor khiethai ¢ t he

steps 1 are renoved, a caution announcenent about the
instruction of suspension is received or not (Step $26). When

determination is made that the instruction of suspension is
received, this operation control procedure is terminated.

[0037]

On the other hand, when determination is made in Step
S21 that an opening in a step 1 is detected between the last
start and the last suspension, determination is made as to
whether a new instruction of operation is received or not (Step
S27). When the new instruction of operation is received, the
information unit 10 provides a caution announcement such as
"Operation is suspended with opening portion left as it was
at last start. Be careful about the existence of the opening
portion", and operation is then initiated with gentle
acceleration (Step $528).

[0038]

Then, the position of the opening portion stored in the

19



HE- 1221- SG exi stence of an opening portion in the steps 1 can be
given to an operator and people nearby imediately after ?n
instruction of operation is issued. Thus, elevator contro superl r
in safety for work requiring a long tine or a |arger nunber of

wor kers can be perforned to secure safety of passengers and workers.

[ Exanpl e mgmgpasreadout (Fgp Sg% s al® GAEELERARTBPBEK thvagPaR?tion
showi ng an operation control apparatus for the escal ator according to

Exanpl e 3yeilhei rﬁﬂMr@éﬁﬁh'érﬁ?'Jpéﬁtﬂfﬂ \d 3N dthigy e Sigt At iioh t he
sanme as that in : 42] shown in Fig. 6, an

operatlon control JO&)aratus 300 for the escalator E in Exanple 3 has
a cover ng e CEELEBR %B?%%%ﬂlHﬁ?%ﬁﬂPQ1Hseﬁﬁﬁéuéﬁéﬁgt?%ﬁ

portion 14 in addltlon to the starting torque cal cul ating portion 8,

t he openigaexiishemeeoehegnest RGdROE § I"Dbchirddpoopeshngadetef bhothe
sensors 11 and the opening position calculating portion 12 in

Exanpl es 1 an he cover o enln /cIo tection ryi.on, 13 has
= Got et | T T e PR AePBoiE RUL SAIBJETeA T L6, 5 THY hn L8nkier 100r
machi ne room 16 cont ai ni ng driV|ng eqU|pnent is HE-1221-SG
at suitable intervals {Step 530). Next, determination is made
as to whether an instruction of suspension is received or not
(Step S31). Whentheinstructionof suspension isnot received,
theprocessingflowshiftstoStep823inwhichthelatestpassage
of the opening portion is detected based on a signal from the
opening detection sensor 11. While the current position
information is updated to the latest one, the processing in
Step 524 et seq. is repeated. When determination is made in
Step S31 that the instruction of suspension is received, this
operation contrcl procedure is terminated.
[0039]
Example 2 may be combined with Example 1 so as to diagnose
and control running.
[0040]
Thus, according to Example 2, at the start-up after a

break or a change of a worker during inspection work in which

the steps 1 are removed, a caution announcement about the

20



open. The renote operation portion 14 issues an instruction to start
up or suspend the escalator E froma renpote site. The otRQpr,pefLkgns
are configured and serve in the sane nmanner as those in Exanples 1
and 2. [0043] Fig. 7 is a flow chart shovvi ng an operation
control procedure for the escal ator i.n Exa g : agnosrs and
oper at i orF bt ¥FC & aék@aﬁredl%mrrtéoepenm@ GagfePs T Cancherdiwrto
Exanple 3, first, determnation is nmade as to whether an instruction
of operatt®an ns@dearnbtrhmd:tpém:ee Neatbpimekdt hecOperfatarayihasrbeeion
received by renote operation or schedul ed operation or not (Step
1) . V\hen deter nati.on.s m Et the inﬁtructiﬁn ff ‘ggeration
has been ¢ Tgbtet M n T8YRads 8528  whdthe? Tovet 17
covering the underfloor machi ne room 16 is closed or not based on a
si gnal fromidthe overopericqug/rdlrgsiang odet €ctneonrpartanget niivrep GA2)
When determ nati on is made in Step $42 that the cover 17 is closed,

ot cct ed TEwecn THE Aagr "SCa Eoang CREOFaer CobRenli Bhvarhars Wty

S43). This determ natron is carried out |n the procedure from Step
S21 to StwyriSsin Exanple 2 (Fig. 5). HE-1221-SG [0045] VWhen
determnation is nade in Step S43 that no opening is detected, a
ringing sgung,iis mpde in Step S44, and an announcenent that the
escalator E wll be started up is then issued. Next, the escalator E
i's started up with gientle accel eration and kept at a very |ow
velocity (Step [E)L] The vel ocity nentioned herein is roughly about
1% to 10% of the rated velocity. The first and second starting

torques Ti and kg ase calreiatiethalybt Hex st dltriafOs & &F De agddbsatt 2t 1 519
portion Bin Step S46, and determnation is made in Step S47 as to

whet her the first and second startin ues Ti nd T2 are equal
the 11 stCOtd Vo Comt TFofs eice ‘08l G80aTataRqaTE0T gt o dheamole 3

determ nation is perforned in the procedure described in Steps S2 to
S4, S12 ana: Shafigubxanpheitlsd H gor3jriving the escalator is the same

as that in Fig. 1.

[0042]

As shown in Fig. 6, an operation control apparatus 300
for the escalator E in Example 3 has a cover opening/closing
detection portion 13 and a remote operation portion 14 in
addition to the starting torgue calculating portion 8, the
opening existence diagnosing portion 9, the opening detection
sensors 11 and the opening position calculating portion 12 in
Examples 1 and 2. The cover opening/closing detection portion
13 has a detection function to detect that a cover 17 covering

an underfloor machine room 16 containing driving equipment is
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[ 0046] When determination is made that the first and second
starting torques Ti and T2 are equal to the first and segpnd,,;_qo¢
reference values Td and Tu respectively, a caution announcenent to
initiate increase in velocity is issued by the information unit 10,
and gentle acceleration is then applied to initiate operation at the
rat edvel oty ( Sheproagye. orpeatlPhPOpeteR ildn 166HEFoR pt BT EELF R1PR
termnated. HE-1221-SG [0047] On the contrary, when

det erm natd QRairs BBAS: kOsHEAR 12 cbhall akhe Cavem 4% dnforapened  anthe
when determination is made in Step S43 that there is an opening
caused by m Ssi n% steg 1, informati on about the state determned in
Steps S42% BPTHIONG 9ER TR Fehtt @TopaFal Poh tiétHiSAEIe BRNEST as
worker's portable termnal (Step S49), and an announcenent indicating
t he statecndsairclEddiplescal airad &£ cannot be started up renotely is
continuously issued at suitable intervals (Step S50). Then, this
operation cont;[ﬁg ’@rocedure is termnated. [0048] On the other
hand, when det r?l eJti on is made in Step S47 that at | east one of the
first and second starting torques Ti and T2 is different to
correspondi ng dney.of? tiree o ifiistw anich rse chied imef eme npe raalives cbehtand Tu,
i nformati on about such a possibility of instrunental abnornmality that
a step 1 emy. el Y. | i gpery i s:qi . 1.0 e
renot e oﬁﬁ%él%glnlret e@r)on]%egaoer oe%%leattmégklé}r)%sf{%pg?l%agyl'e ?érg%xﬁgﬁg(g%lgp
S51), and an announcenent indicating the state where the CPU of the
oper at i orPrEBTRriGIn aEpdrtstiuRB0Esaicd stvarttheugfBhe escal ator E
renotely is continuously issued fromthe information unit 10 at
suitabl e intervalogys(Step S52). Then, this operation control procedure

According to Example 3, first, determination is made as
towhetheraninstructicnof operationmadewithout intervention
of the operator 7 has been received by remocte operation or
scheduled operation or not (Step S41). When determination is
made that the instruction of operation has been received,
determination is made as to whether the cover 17 covering the
underfloor machine room 16 is closed or not based on a signal
from the cover opening/closing detectionportion 13 (Step S42).
When determination is made in Step S42 that the cover 17 is
closed, determination is made as to whether an opening in a
step 1 is detectedbetween the last start and the last suspension
or not (Step S43). This determination is carried out in the

procedure from Step S2Z1 to Step 831 in Example 2 (Fig. 5).
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HE-1221-SG is term nated. [0049] Thus, according to Exanple 3,
the escalator E can be started up safely by renote operahhongﬁ SG
schedul ed operation w thout requiring any device that does not
directly engage in controlling the escalator E, such as a nonitoring
canmera or a notion sensor. Therefore, the burden on an equi pnent
manager who opette¥ start-up everyday can be reduced. Thus, elevator
control superior in safety managenent can be perfornmed to secure

safety of passengat sicardmieikecs 1088k in Step AXCOLBERINbOOHELING
enbodi nent, as descri bed above, the existence of a portion where a

step 1 is, nl n det ect ed i Mmedi teI;;VWIéh starf - up

Thobr ot h LA 15 TH M Ao ih Mhisd pord G

caused by a missing step 1 is detected, information about the

det ect i omanrsoyntanncted. .t Hatt koot betelaterpRssi bl é&d gtaecwdeupal et yhof

passengers and workers before the escalator E is operated at a rated

vel ocity.. 005 ﬁFpasse r nveyor _in the sco of ai ns

correspo 6£thge§§éaF FSEa?%%Pﬁe%eﬁﬁoatﬁeﬁ?d EPeB%Bgog?gg ond to

t he reference sign 1; upper and | ower boardi ng areas correspond
acceleration and kept at a very low velocity (Step S45). The
velocity mentioned herein is roughly about 1% to 10% of the
rated velocity. The first and second starting torques Tl and
T2 are calculated by the starting torque calculating portion
8 in Step S46, and determination ismade in Step S47 as to whether
the first and second starting torgques Tl and T2 are equal to
the first and second reference values Td and Tu or not. The
determination is performed in the procedure described in Steps
S2 to 54, S12 and S13 in Example 1 (Fig. 3).

[0046]

When determination is made that the first and second
starting torques Tl and T2 are equal to the first and second
reference values Td and Tu respectively, a caution announcement
to initiate increase in velocity is issued by the information
unit 10, and gentle acceleration is then applied to initiate

operationat the ratedvelocity (Step $48). Then, the operation

control procedure is terminated.
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HE-1221-SG to the upper boarding area |la and the | ower boardi ng area
Ib; a starting torque calculating unit corresponds to thggstakting
torque cal culating portion 8, an opening exi stence di agnosi ng unit
corresponds to the opening existence diagnhosing portion 9; an openi ng
detection unit corresponds to the opening detection sensor 11; an
openi ng positiolP®&ikul ating unit corresponds to the opening position
cal cul ating portion 12; a storage unit corresponds to the nenory

(e.g. EMROM; ath ithfeoEBBE FORY MR UdteSRAMGS ilod § Benddd ammtiepnsani t
10; an underfl oor machi ne room corresponds to the reference sign 16;

a cover carresponds to the reference si 17, a cover,_ openi ng/cl osi ng
det ect i on‘%Eﬁﬁ ttqteoFPé’%oﬁwgs”t @H%%GQQr‘gg%%rﬁ%@W% rﬂé@e%ﬁ‘gSnm
portion 13; and a renpte operation unit corresponds to the renote

oper at i onstpgs t94m thét Therepes alri opedfingheaasedldy of mEsisingontepl 1 ed
by the CPU of the operation control apparatus 100, 200, 300. [0052]

Further, the invention i t limte o_the aforepentio

erbod mert LB GHT QIR Tod i GHEI S oE et TDEAnaB ShoPRess AvaRT | 342
wi t hout departing fromthe gist of the invention, and all the

t echni calis gewen nelaudedotn ¢herdeodmiteaiminddasr st abedeirn st her stiobe
of clains are the subject matters HE-1221-SG of the invention. The

af or enent l.es w r .+ Fr.am.t. t
i ool osed AARAL eRSES a1 1o R PRl SRS A n shet sl e
alternatives, revisions, nodifications or inprovenents, which are

i ncl uded ith whiech ddithissda lsdope Bteatrat e vdagdese U resedigganyiisng
clainms. [Reference Signs List] [0053] 1step

continuously issued at suitable intervals {(Step S$50). Then,
this operation control procedure is terminated.

[0048]

On the other hand, when determination is made in Step
S47 that at least one of the first and second starting torques
Tl and T2 is different to corresponding one cof the first and
gsecond reference values Td and Tu, information about such a
possibility of instrumental abnormality that a step 1 may be
removedor abeltmaybeslippery is given to the remote operation
terminal or the worker’s portable terminal (Step $51), and an
announcement indicating the state where the CPU of the operation
control apparatus 300 cannot start up the escalator E remotely
is continuously issued from the information unit 10 at suitable

intervals (Step $52). Then, this operation control procedure
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| aupper boarding area | bl ower boarding area 8starting torque

cal cul ating portion 9opening exi stence di agnosing portiofg_i221-sc
10i nformation unit 1lopening detection sensor 12opening position
cal cul ating portion 13cover opening/closing detection unit 14renote

operation portion
is terminated.

[0049]

Thus, according to Example 3, the escalator E can be
started up safely by remote operation or scheduled operation
without requiring any device that deoes not directly engage in
controlling the escalator E, such as a monitoring camera or
amotion sensor. Therefore, the burden on an equipment manager
who operates start—-up every day can be reduced. Thus, elevator
control superior in safetymanagement can be performed to secure
safety ©f passengers and workers.

[0050]

According to the embodiment, as described above, the
existence of a portion where a step 1 is missing is detected
immediately after a start-up instruction is given to the
escalator E. When an opening portion caused by a missing step
1 is detected, information about the detection is provided.
It is therefore possible to secure safety of passengers and
workers before the escalator E is operated at a rated velocity.

[0051]

A passenger conveyor in the scope of claims corresponds
tc the escalator E in the embodiment; steps correspond to the

reference sign 1; upper and lower becarding areas correspond
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16underfl oor machi ne room 17cover 100, 200, 300operation control
apparatus escal ator HE-1221-SG [CLAIMS] [C aim 1] HEAR221-3G
operation control system for a passenger conveyor which includes a
plurality of steps linked to one another endlessly and travels

bet ween
exi st enc

d | b di t t di i
e M R BT O A B g, P Y QLT el Bleastps

of the passenger conveyor and controlling operation of the passenger
conveyor dasedtdngatcegud icadfcrtllad idicagnos icer releosyist enthel sgarting
characterized by conprising:

torque calculating portion 8; an opening existence diagnosing
unit corresponds to the opening existence diagnosing portion
9; anopeningdetectionunit corresponds tothecpeningdetection
senscr 11; an opening position calculating unit corresponds
to the opening position calculating portion 12; a storage unit
corresponds to the memory (e.g. EMROM); an information unit
corresponds to the information unit 10; an underfloor machine
room corresponds to the reference sign 16; a cover corresponds
to the reference sign 17; a cover opening/closing detection
unit corresponds tothe cover opening/closingdetectionportion
13; and a remote operation unit ccrresponds to the remote
operation portion 14. The operation of the escalator E is
controlled by the CPU of the coperation control apparatus 100,
200, 300.

[0052]

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

ideas stated in the scope of claims are the subject matters
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a starting torque calculating unit which calculates driving torque

wi th which the passenger conveyor starts up; and P Qﬁgmlgg
exi stence di agnosing unit which di agnoses the existence o

openi ng portion caused by the step, based on a value of the driving
torque with which the passenger conveyor starts up and conditions of
an oper at®orti§i +REERBRCBS tHE 6§§§§W§8F188ﬁ9‘e§/?éﬁ=mpj[@ ghpwopreferredan
operation control systemfor a passenger conveyor according to Caim
1, char acéeimzesk by ot hBe €6APENSE Misclosed halte@PENtAgsdet eCl 16d
unit which detects the existence of the opening portion when the
steps are, tr@gelllng onl%%% HE-1221- i nner, side of ther&ﬁssenger
conveyor ; Shi YiF 985 (3 IR CHSR A Ui ch

cal cul ates a novi ng di stance of the opening portion after the opening
portion pasiesiddiel apens ngingetecinart aynivh whe mtehe rajenian) idettéet | on
unit detects the opening portion and which stores the cal cul ated

dIStance‘eégﬁhf%éﬁ égga Vdted in the scope of accompanying claims.

[Reference Signs List]

[0053]

1 step

la upper boarding area

1b lower boarding area

8 starting torque calculating portion
9 opening existence diagnosing portion
10 information unit

11 opening detection sensor

12 opening position calculating portion
13 cover opening/closing detection unit
14 remote operation portion

16 underfloor machine room

17 cover

100, 200, 300 operation control apparatus
E escalator
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[ C ai m 3] An operation control systemfor a passenger conveyor
according to Claim?2, characterized in that: t he ggg@b?g_ G
position calculating unit continuously perforns calculation o tﬁe

di stance and storage of the distance into the storage unit. [C aim 4]
An operation control systemfor a passenger conveyor according to any
one of O E¥¥IMSt hrough 3, characterized by further conprising:

an information unit which provides infornmation about a current
position pfidhe Dpening portion when the opening existence di agnosi ng
unit di agnoses the existence of the opening portion. [Claimb5] An

operation control system for a passenger_conveyor :
Anopeéerationcontrol systemfor apassenger conveyor which

includes a plurality of steps linked to one another endlessly
and travels between upper and lower boarding areas, the system
diagnosing existence of an opening portion caused by a missing
one of the steps of the passenger conveyor and controlling
operation of the passenger conveyor based on a result of the
diagnosis, the system being characterized by comprising:

a starting torgque calculating unit which calculates
driving torque with which the passenger conveyor starts up;
and

an opening existence diagnosing unit which diagnoses the
existence of the opening portiocn caused by the step, based on
a value of the driving torgue with which the passenger conveyor
starts up and conditions of an operation direction of the
passenger conveyor.

[Claim 2]

An operation control system for a passenger conveyor
according to Claim 1, characterized by further comprising:

an opening detection unit which detects the existence

of the opening portion when the steps are travelling on the
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HE- 1221- SG according to Claim4, characterized in that: after
the information unit provides the information, the passepger-,6en¥gyor
is accelerated gently and started to operate. [Claim An
operation control systemfor a passenger conveyor according to anyone
of Clainms, 1 through 5, further conprises: a cover which covers
an under fHORFL neef el gt RATRAIF N RINW Ny &ftd prent ; a
cover opening/closing detection unit which detects an openi ng/cl osing

state of the camergparnichg positidnd e lepenhat LadtuRht cheghcissues
froma renote site an instruction to start or suspend the passenger

opent no! c JEH Gt BT IAE U 1L ot A RO T GV < Mo ORATE,
notification of the state of the cover is given to the renote
oper at i orpant toransh ¢ res | tHeoramdn iong whe te qrioon desi g nfharmmath o ropsdroiig
the fact that the passenger conveyor cannot be renotely started.
[Clain]7]detection unit detects the opening portion, and which stores
the calculated distance into a storage unit.
[Claim 3]

An operation control system for a passenger cConveyor
according to Claim 2, characterized in that:

the opening position calculating unit continuocusly
performs calculation of the distance and storage of thedistance
into the storage unit.

[Claim 4]

In operation control system for a passenger conveyor
according to any one of Claims 1 through 3, characterized by
further comprising:

an information unit which provides information about a
current position of the opening portion when the opening
existencediagnosingunit diagnosestheexistenceof the opening
portion.

[Claim 5]

An operation control system for a passenger conveyor
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An operation control systemfor a passenger conveyor according to
Caim4 or 5 further conprising: a renote operation unifzwhbeh_gg
issues froma renote site HE-1221-SG an instruction to start or
suspend t he passenger conveyor; characterized in that: when

t he openi ng dgé,ecti on uPit dg]ects t he opening partion between the

| ast stariCamPthe tastiath pensiHramdti¥icativnrGitthe state of the

opening portion is given to the renpte operation unit and the

i nformati on unidfiovhdes fdnortiirid oni ahotdvitdes A6t ditainattieon, the
passenger conveyor cannot be renotely started. [C ai m 8] An
operation_control stemfor an

£ systemfar a passenger conveyor %cc%rdin to chi_m
70 T urt ners CORPTTSERBY SYOT 15 SGEISra ST ERt EBUBRS AT CHdet PPobT
machi ne room cont ai ni ng driving equi prent; and
[Claim 6]
An operation control system for a passenger conveyor
according to any one of Claims 1 through 5, further comprises:
acoverwhichcoversanunderfloormachine rcomcontaining
driving equipment;
a cover opening/closing detection unit which detects an
opening/closing state of the cover; and
a remote operation unit which issues from a remote site
an instruction toc start or suspend the passenger conveyor;
characterized in that:
when the cover opening/closing detection unit detects
that the cover is not closed, notification of the state of the
cover is given to the remote operation unit and the informaticn
unit provides information about the fact that the passenger
conveyor cannot be remotely started.
[Claim 7]
An operation control system for a passenger conveyor

according to Claim 4 cr 5, further comprising:

a remote operation unit which issues from a remote site
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a cover opening/closing detection unit which detects an
openi ng/ cl osing state of the cover; characterized in thayz_ywhen_the
cover opening/closing detection unit detects that the cover Is not

cl osed and when the opening detection unit detects the opening
portion between the |ast start and the | ast suspension, notification

of the st@f el BFLEHeE LR erC P T heP St Y tHE AT Hordabie T’
given to the renote operation unit and the information unit provides
i nf or mat | oima edotdrihed facttidwt t he passenger conveyor cannot be
remotely
when the opening detection unit detects the opening
portion between the last start and the last suspension,
notification of the state of the opening porticn is given to
the remote operation unit and the information unit provides
information about the fact that the passenger conveyor cannot
be remotely started.
[Claim 8]
An operation control system for a passenger conveyor
according to Claim 7, further comprising:
acoverwhichcovers anunderfloormachine roomcontaining
driving equipment; and
a cover opening/closing detection unit which detects an
opening/closing state of the cover; characterized in that:
when the cover opening/closing detection unit detects
that the cover is not closed and when the opening detection
unit detects the opening portion between the last start and
the last suspension, notificatioen of the state of the cover
and the state of the opening portion is given to the remote

operation unit and the information unit provides information

about the fact that the passenger conveyor cannot be remotely
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HE- 1221- SG started. [C aim 9] An operation control systemfor
a passenger conveyor according to Claim®6 or 8, charactehhgggzhnSG
t hat : when the cover opening/closing detection unit detects
that the cover is closed but when the opening detection unit does not
detect the opening portion between the last start and the | ast
suspensiO%Fa¥%%dpassenger conveyor is started with gentle

accel eration and kept at a very low velocity state. [ aim 10]

An operat jomatendTol nmethod for a passenger conveyor which includes a
plurality of steps Iinked to one another endl essly and travels

bet ween upper and | ower boardin reas, the nethod diagnosin

exi stence of a %ﬁé?ﬁ%ﬁgtwt%ﬁ:g%@us?@bsw & T SRR Y qO%@es&tOéaos
of the passenger conveyor and controlling operation of the passenger
conveyor dasetding ad eSldim of dhes didgnositssridwel mat hachtbei ng
characterized by conprising the steps of: using a starting torque

cal culating unit_to.calculate drivin orque with which th assenger
conveyor start<s” , éﬁe cover open1ng9c3051ng g%%ec%@on unlg &%tect

that the cover is closed but when the opening detection unit
does not detect the opening portion between the last start and
the last suspension, the passenger conveyor is started with
gentle acceleration and kept at a very low velocity state.
[Claim 10]

Anoperationcontrol method for apassenger conveyor which
includes a plurality of steps linked to one another endlessly
and travels between upper and lower boarding areas, the method
diagnosing existence of an opening portion caused by a missing
one of the steps of the passenger conveyor and controlling
operation of the passenger conveyor based on a result of the
diagnosis, the methed being characterized by comprising the
steps of:

using a starting torque calculating unit to calculate
driving torque with which the passenger conveyor starts up;

using an opening existence diagnosing unit to diagnose

the existence of the opening portion caused by the step based
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usi ng an openi ng exi stence diagnosing unit to diagnose the existence
of the opening portion caused by the step based HE-122135G19B1a4¢g
val ue of the driving torque wth which the passenger conveyor starts
up and which is calculated in the cal culation step, and conditions of
an operation direction of ,the passenger convexor; and usi ng an
i nf or mat i OhAVRIUS Y pPBFdd AT GRS bhtaBbaE &W%%?ﬁn%%i:?%ﬁygif

t he openi ng portion when the existence of the opening portion is

di agnosedstdnt H@&ipdhagnasi¢h SkePalculated in the calculation step, and

conditions of an operation direction of the passenger conveyor;
and

using an information unit to provide information about
a current position of the copening portion when the existence

of the opening pcrtion is diagnosed in the diagnosis step.
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