SPECI FI CATI ON PASSENGER TRANSPORTATI ON FACI LI Tl ES

FI ELD OF THE I NVENTION 5 The present invention relates to the

i mpr ovenent in passenger transportation facilities such as an
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FIELD OF THE INVENTION

The present invention relates to the improvement
in passenger transportation facilities such as an
elevator, an escalator, a moving walk and so on and,
particularly, to passenger transportation facilities
capable of reliably warning the necessity of the

inspection and maintenance.

BACKGROUND OF THE INVENTION

As this kind of technique, as is disclosed in JP-
A 7-25558, there are conventional apparatuses in which
when a valid term of the legal inspection and maintenance
approaches the due date, an announcement by voice or a
display to that effect is done for the warning purpose,
whereby it is prevented that passenger transportation
facilities make the service operation of the facilities
impossible, after the legal inspection and maintenance
has lost its validity.

According to the conventional technique, an
appropriate announcing or informing device is necessary
because it is broadcast by an announcing device provided

in a caretaker's room, or, displayed by a displaying



display to that effect is done for the warning purpose, whereby it is

prevented that passenger transportation facilities make the service
operation of the facilities 20 inpossible, after the |egal inspection and
mai nt enance has lost its validity. According to the
conventional technique, an - appropriatg announcing or informng device
I s necessary because it is br oadcast by an announci ng devi ce provi ded
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means has a high possibility that the warning means is
5 reset and the service operation is being done without the
inspection and maintenance.

However, if the service operation of the
facilities is interrupted suddenly, the convenience
thereof is heavily damaged, which is undesirable because

10 the elevator can not be used.

An object of the present invention is to provide
passenger transportation facilities which can warn the
necessity of the inspection and maintenance, without
largely damaging the passengers' convenience by .

15 continuing the service operation thereof.

Another object of the pfesent invention is to
provide passenger transportation facilities which can
effectively warn the necessity of the inspection and
maintenance, without any additional warning means.

20
DISCLOSURE OF THE INVENTION

It is undesirable to provide any specific warning
device to urge practice of the inspection and maintenance
of passenger transportation facilities and it is

25 desirable to warn the necessity not only to a manager



However, if the service operation of the facilities is interrupted

suddenl y, the conveni ence thereof is heavily damaged, which is

undesi rabl e because 10 the elevator can not be used. An
obj ect of the present invention is to provide passenger transportation
facilities which can warn the necessi gy of the inspection and

mai nt enance, w t hout | argel y damagi ng the passengers' convenience by
15 Cont'nu'”ﬂhéf@o?ebﬁ%p%rgy”ﬁﬁ'ﬁ%%éaﬁé§95'and so on i %PeE obj ect
of the present 1nvention is provrde passenger ranspor ation
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mai nt enance %ﬂ assen qtraneportatlon facilities and it is 25

desirabl e to SEFHRE %}?ﬁﬁ on®yMP¥iRg Msdde@and so on in an

5 aspect of the present invention comprise means for
setting time for the next inspection and maintenance,
means for measuring time lapse for the present time,
means for discriminating whether or not the present time
reaches the time for the inspection and maintenance and

10 means for adding, to the passenger transportation
facilities, a prescribed warning operation for putting
some perceptible restrictions on the availability of
service of the facilities in accordance with an output of
the discriminating means.

15 : In a preferable embodiment of the present
invention, the time for the inspection and maintenance as
mentioned above ‘can be replaced by a term till the next
inspection and maintenance, a time lapsed only in the
service operation, the number of times of starting of the

20 service operation and a predetermined change in a certain
kind of physical quantity, etc.

Examples of the warning operation for putting a
restriction on the availability of service of the
facilities as mentioned above is: to stop the indication

25 of usual guidance or information in existing displays



3 t hereof but al so to passengers and so on in order to

effectively practice the inspection and nai nt enance. Passenger
transportation facilities such an el evator, an escal ator, a noving
wal k and so on in an 5 aspect of the present invention conprise neans for
setting time for the next inspection and mpi ntenance, means for
nmeasuring tine | apse for the present tine, means for discrimnating
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reason for doing so; and to reduce the brightness of a
5 display or an illumination device in the facilities.
Another example of the warning operation for
putting some perceptible restrictions on the availability
of service of the facilities is, as will be described
later, reduction of performance such as the reduction of
10 the transportation speed of the facilities, the
application of vibration to the facilities during the
service operation or the reduction in the number. of
passengers, and in the case of an elevator, the reduction
of a door opening or closing speed or the increase in the
15 1landing error of an elevator cage at respective floors.
As a further example of the warning operation, a
part of the service function, such as the discontinuation
of the guidance or any other display in passenger
transportation facilities or the suspension of the door
20 re-open function or the door closing button function in
the elevator, which usual passenger transportation
facilities originally have, is restricted or halted.
In passenger transportation facilities, such as
an elevator, an escalator, a moving walk and so on, the

25 inspection term of the different length is usually set



I nvention, the time for the inspection and nmai ntenance as ment i oned

above can be replaced by a termtill the next I nspection and

mai nt enance, a tinme |apsed only in the servi ce operation, the nunber
of times of starting of the 20 service operation and a predeterm ned
change in a certain ki nd of physical guantity, etc.

Exanpl es of the warning operation for putting a restriction on the
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5 In a preferred embodiment of the present
invention, therefore, means for setting the different
value for each part to be checked of the facilities is
provided, with respect to the predetermined term till the
next time of the inspection and maintenance in the
10 'discriminating means, the predetermined specific time of
the same, the predetermined number of times of the same,
or the predetermined value.
According to another preferred embodiment, there
is provided means for setting, to plural levels, the .
15 predetermined term, the predetermined specific time, the
- predetermined number of times and the predetermined value
‘as mentioned above, which functions as a reference to be
compared with the present value of the respective
variable, and means for adding the different warning
20 operation in accordance with the detected level, as will
be described later.
In the concrete embodiment of the present
invention, the time lapse from the time of the last
inspection or maintenance to the present time is measured

25 by a timer for each part to be checked. There is



Anot her exanpl e of the warning operation for putting sonme perceptible

restrictions on the availability of service of the facilities is, as
wi |l be described | at er, reduction of perfornmance such as the
reduction of 10 the transportation speed of the facilities, the
application of vibration to the facilitiesgduring the service
operation or the reduction in the nunber of passengers, and in the

case of an elg¥gy98ed! R8s} {idP term m Ofﬁ'ggﬁfgan%oefﬂf'%&ﬁofgg;ihggt ced
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button function,i t he el evator, which usyal passenger transportation
facilities or‘T‘%’r‘HgFP?nﬁ&ng e REeseREqtamends; spmpared with they,
passenger_transportation facilities, such as an el evator, an

escal ator? a IRSPRGLIANK teFn SFoxed (he the inspection term memory

means. When the measured time lapse enters in a
predetermined range, the warning operation recorded in a
memory is carried out to announce or inform of the
necessity of the inspection and maintenance.

10 Further, the inspection term of each part can be
prepared in plural levels, and there can be performed a
different kind of the warning operation corresponding to
the level, every time when a respective one of the levels
of the term is reached. Thereby, the degree of. urging

15 the inspection and maintenance can be made strong.

"After the inspection or maintenance, initializing
means initializes the memory in counting means

corresponding to the part inspected or maintained.

20 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows the whole construction of an
elevator system of an embodiment of the present
invention;
FIG. 2 is a flow chart showing the processing

25 operation of the embodiment of the present invention;



25 inspection termof the different length is usually set

5 for various parts to be checked. Therefore, there is a demand
that both of a part to be checked and the i nspection termthereof are
announced or displ ayed together for each part to be checked. 5

In a preferred enbodi nent of the present 7 invention, therefore, means
for setting the different val ue for each part to be checked of the

facilities is prong: desl, ok L&S gﬁﬁn t edetap iR dii] &
t he next tinme ofwt%e i nggeeﬂc’tgi gﬁ %n r#a%lt(;efria%éegl %st qu'%?b ¢
di scrim nati Rs, the predeterm ned specific tine of the sane, the

predet er mi ned nunbér of times of the sane, or the predeterm ned val ue.
ACoor i ng Lo Aot ner BYET o SoRE R o1 e " fetruct 13aP 6 00T TAS TOr
elevator system of another embodiment of the present
5 invention;

" FIG. 5 is a flow chart showing the processing
operation of the another embodiment of the present
invention;

FIG. 6 shows an example of a counting table;
10 : FIG. 7 shows another example of the counting
table;
FIG. 8 is .a time chart showing the operation of
the present invention;
FIG. .9 is an example of a table of warning
15 operation giving passengers of the elevator a certain
restriction;
FIG. 10 shows two examples of changing indication
of existing indication devices;
FIG. 11 shows the whole construction of an
20 elevator of another embodiment of the present invention,
in which a maintenance management section is provided
separately; and
FIG. 12 shows the whole construction of an
escalator of another embodiment of the present invention,

25 in which a maintenance management section is provided



15 predetermned term the predeterm ned specific tine, the

predeterm ned nunber of tinmes and the predeterm ned val ue as nentioned
above, which functions as a reference to be conpared with the present
val ue of the respective vari abl e, and neans for adding the different
warning 20 operation in accordance with ghe detected level, as wll

be described | ater. In the concrete enbodi nent of the present

i nventi on, tkgbéifgtéggge fromthe time of the | ast ~ inspection or

mai nt enance to e present tine is measured 25 by a tinmer for each part
to be checked. There is 6

provi ded i nspection term nenory neans for nenorizing the I nspection

ot o each Betn BAGoh Bl i ARRReARES e flopmumate, 1Y, 220t oM

's conpared with theHereunder, embodiments of the present invention

5 will be explained, referring to the accompanying
drawings. The following mainly is described about an
elevator taken as an example, however it is of course
that the same can be applied to the other type of
passenger transportation facilities such as an escalator,

10 a moving walk and so on.

FIG. 1 is a view of the whole construction of an
elevator system according to an embodiment of the present
invention.

First, an elevator control apparatus 1 is

15 composed of elevator control section 11 and maintenance
management section 12. The elevator control section 11
“has operation control part 111 determining how to make
elevator cage 6 travel in response to a call of a
passenger, driving control part 112 for driving an

20 elevator motor according to n instruction from the
operation control part 111, a door and other equipment,
and information control part 113 for collecting various
information from hall call buttons, cage call buttons and
so on, and controlling the indication of a cage position

25 and call registration lamps.



5 inspection termstored in the inspection term nmenory means. Wen

the nmeasured tine | apse enters in a predeterm ned range, the warning
operation recorded in a menory is carried out to announce or inform
of the necessity of the inspection and nmai ntenance. 10

Further, the inspection termof each part gan be
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throy ace Discriminati part (term judding
part) 122 compares information from timer 123 with the
contents recorded in inspection schedule table 124, in
which time of the last inspection or maintenance is
recorded for every part. When the inspection time
approaches or has already passed, the predetermined
processing, which is stored in the inspection schedule
table 124 for every part to be checked, is read out.

. Next, the processing determined for each part is
transmitted to the elevator control section 11 through
the interface 121. The elevator control section 11
executes the processing operation transmitted from the
maintenance management section 12. That is, the driving
control part 112 carries out the processing operation
concerning the elevator speed and a door movement, and
the information control part 113 carries out the
processing operation concerning call registration lamps
in hall call buttons 51, 52 and indicator lamps 41 to 43.

When the inspection or maintenance is done, the
content of the area, which corresponds to the part

inspected in the inspection schedule table 124, is

rewritten, and thereafter a signal is transmitted to the



FIG 2 is a flowchart showi ng the processing 25 operation of the
enbodi nent of the present invention;

7 FIG 3 shows an exanpl e of an inspection schedule

t abl e; FIG 4 shows the whole construction of an

el evator system of another enbodi ment of tlge present 5 invention;
FIG 5 is a flow chart show ng the processing operation of the
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the inspection time with respect to the part to be
checked lapsed.

5 It can be known, based on a signal from the
elevator control section 11, whether or not the
inspection or maintenance has been performed. Further,
it is possible to appoint a part to be checked by using
external input deice 3. Of course, the external input

10 device 3 can be also used jointly with a monitoring
device used for the inspection.

FIG. 2 is a flow chart generally showing the
processing done in FIG. 1. Hereunder, the operation
after the first inspection has been conducted will be

15 described. .

First of all, the inspection time, at which a
part has been inspected, is reset (step 201), -and then,
the time for the next inspection is newly written (step
202). Content of the timer 123 is read out (step 204)

20 and it is discriminated whether or not the content
thereof agrees with the inspection time (step 205).
Steps 204 and 205 are sufficient to be executed once a
day. At this time if the time of inspection does not
lapse upon the time to be inspected, the processing

25 returns to step 203, and steps 204 and 205 are executed



FIG.9 is an exanple of a table of warning 15 operation giving passengers

of the elevator a certain restriction; FIG 10 shows two
exanpl es of changing indication of existing indication devices;

FIG 11 shows the whole construction of an 20 elevator of another

enbodi nent of the present invention, 110 whi ch a mai nt enance managenent
section is provided separately; and FIG 12 shows the
whol e const r ygf I t efpog o

bresent | nvestonery My, TfCERE! Shpetidnloite Mboanigey to Tibse,

provi ded the operatlon to be taken care for tRe partS$RAMH %Necked
is read out (step 205) and transmitted to the elevator
control section 11 (step 206). In the elevator control
5 section 11, the operation control part 111 receives the
- operation to be taken care, and the operation to be taken
is instructed to the driving control part 112 and the
information control part 113.
FIG. 3 shows an example of the inspection
10 schedule table 124. The record about the inspection time
for every part to be checked and the content of the
warning operation to be carried out upon lapse of a
respective inspection time are stored in the table, and
by comparing with the timer 123, the warning operation is
15 carried out, when the present time exceeds the inspection
time. The content of this warning operation is an
express operation that puts some restrictions on the
availability of service of the elevator. 1In the example
as shown in FIG. 3, the availability by passengers is
20 restricted to a certain extent by lighting on lamps in
elevator halls, hall call registration lamps and so on in
a manner different from normal or by flickering those
lamps.
In the present embodiment, it becomes possible to

25 make the elevator facilities conduct the different



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Her eunder,

enbodi nents of the present invention 5 wll be explained, referring to

t he acconpanyi ng drawi ngs. The following mainly is described about an
el evator taken as an exanple, however it is of course that the sane
can be applied to the other type of ppssenger transportation

facilities such as an escalator, 10 a noving walk and so on.
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equipnents inspection or maintenance is recorded for every part to
be checked, the next inspection or maintenance for each
part can be easily scheduled.

FIG. 4 shows the whole construction of an -

elevator system of another embodiment of the present
10 invention. Difference from FIG. 1 is that a counting
table 125 is used instead of the inspection time. schedule
table 124.

Hereunder, description will be done of the

operation of FIG. 4 as processing flows after the last
15 .inspection has been conducted, referring to the flow
chart of FIG. 5.

‘At first, the number of days counted with respect -
to the part checked is reset (step 501). Then, referring
to the timer 123, the counter for the checked part in the

20 table 125 is increased one by one day (step 502).
Further, the thus counted number of days is compared with
the inspection interval recorded in the table 125 (step
503). 1If the former does not exceed the latter, the
processing operation returns to step 502. If, however,

25 the former exceeds the latter, the operation to be taken



and information control part 113 for collecting various i nformation
fromhall call buttons, cage call buttons and so on, and controlling
the indication of a cage position 25 and call registration | anps.

9 The mai nt enance managenent section 12 receives signal s
I ndi cative of status of various parts of fhe el evator system fromthe
el evator control section 11 through interface 121. Discrimnating part

(term j udgi ngor SHAAAr {220 CHEPRRES AN AR SEOMLLERS SHAS Wi tind he

contents recor I n I nspection schedule t i‘ch t1me of
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125, in which the inspection interval and the number of

-5 counted days from the last inspection time are recorded
and the number of days counted by the timer 123 are
rewritten each day.

According to this embodiment, a memory is
required for counting the number of days, however, the

10 case is different from the inspection schedule table 124,
the next inspection time is not necessary to be input,
and the automation thereof is made easy.

FIG. 7 shows an example of the counting table 125
in the case where operation is changed according to. the.

15 lapsed days. The table 125 shares different operation
according to the lapsed days even for the same part to be
checked. According to the lapsed time, an prominent
operation is made to be taken, whereby an inspection can
be urged to conducte early.

20 According to the present embodiment, by carrying
out the different warning operation according to the
number of days lapsed, it can be known not only what part
has been inspected, but also how many days are left till
the time of the next inspection or maintenance, or how

25 many days lapsed from the reqularly scheduled day of the



Next, the processing determ ned for each part is transmtted to the

el evator control section 11 through the interface 121. The el evator
control section 11 15 executes the processing operation transmtted from
t he mai nt enance managenent section 12. That is, the driving

control part 112 carries out the processing operation concerning the
el evator speed and a door novenent, and the information control part
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operation of the present invention. Usually, the

5 interval of inspection is set shorter than the legal
inspection interval prescribed by a law. When the time
of the inspection approaches and the number of days left
becomes smaller than a predetermined number of days, the
light warning operation, as is not so conspicuous and as

10 is flickered once a day, is preformed, whereby the
approach of the time of the inspection or maintenance.is
announced or informed. Then, if the inspection is not
performed notwithstanding the lapse of the inspection
term, a call registration lamp of the button is

15 flickered, every time when a hall call button is pushed,
whereby it is changed to the more conspicuous warning
operation. Further, if such warning operation is changed
for each part to be checked, a part, which is necessary
to be inspected or maintained next time, can be pointed

20 out.

If the inspection is not still performed
thereafter and the 1égal inspection time approaches, the
more conspicuous warning operation such as lighting-on of
all lamps, applying vibrations to an elevator cage and so

25 on, is done, whereby it is announced or informed that the



operation is rel eased, which has been carried out since t he i nspection

time with respect to the part to be checked | apsed. 5 I t
can be known, based on a signal fromthe el evator control section 11,
whet her or not the i nspection or mai ntenance has been perforned.

Furt her, It is possible to appoint ajpart to be checked by using

external input deice 3. O course the external input 10 device 3 can be
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5 the content of an item uninspected timely within the
legal inspection time, the traveling speed of an elevator
cage or the speed of opening or closing an elevator door
can be reduced, in order to urge to perform the
inspection or maintenance.

10 Fig. 9 shows examples of a warning operation
‘which puts some restrictions on the availability of
service of an elevator in the case of an elevator system. .

That is,
(1) A part or the whole of indicators in an elevator

15 . . hall are flickered.

(2)- A part or the whole of indicators in an elevator
- hall are lighted on.
(3) A part or the whole of reservation registration
lamps and arrival notice lamps are flickered.

20 (4) A part or the whole of reservation registration

lamps and arrival notice lamps are lighted on.
(5) A call registration lamp is flickered, when a

corresponding hall button switch is pushed.
(6) The inside of an elevator cage is darkened. A

25 red lamp or the like is lighted on.



thereof agrees with the inspection tinme (step 205). Steps 204 and 205
are sufficient to be executed once a day. At this tinme if the tinme of

i nspecti on does not | apse upon the tinme to be inspected, the
processing 25 returns to step 203, and steps 204 and 205 are executed

the next day. If the inspection tinme is jugged to | apse, t he operation
to be taken care for the part to be checked Is read out (step 205) and

transmi tted to thg)el e¥iiePdoor. ofel}éPbs8Cabeddl 1k (1 Sedhynl.n the

el evat or control 5 section 11, operati on contro part 111 receives
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part 113. El G i?oms an exanpl e of the inspection 10
schedul e table 124. THEFRDWPHout the inspection tine

(9) The capacity of passengers or the maximum
5 number of passengers allowed on the elevator is
reduced.

(10) A landing error of an elevator cage and the time
necessary for adjustment of the cage to the
floor are increased.

10 (11) An elevator cage is vibrated.

By the above-mentioned, the warning of the
approach to or the lapse of the time of the inspection or
maintenance, and indication of parts to be inspected can
be conducted.

15 FIG 10 show examples of the case wherein
indication is changed. 1In FIG 10 (a), as shown in the
figure on the left side, usually, when the hall call
button switch 5 is pushed, a registration lamp
corresponding the pushed button switch is lighted on. 1In

20 the présent embodiment, as shown in the fiqure on the
right side, in the case where the maintenance period has
lapsed, when the hall call button switch 5 is pushed,
first, registration lamps in the up and down direction
are flickered alternately for a certain time, and then

25 the lamp in the pushed direction is flickered. Thereby,



for every part to be checked and the content of the war ni ng operation
to be carried out upon | apse of a respective inspection tine are
stored in the table, and by conparing with the timer 123, the warning
operation is 15 carried out, when the present time exceeds the inspection
time. The content of this warning operatiofmis an express operation
that puts sone restrictions on the aval lability of service of the
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passengers is estrlcte to a certain extent by ng on %anps in
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maintenance, it can be indicated how long term is left
5 till the time of the next inspection or maintenance or
how long time has passed after the time of the last
inspection or maintenance.
FIG 10 (b) show the example of lighting an
indicator 4 indicating the present position of the
10 elevator cage 6. As shown in the FIG 10 (b) on the above
side, only a lighted-on lamp indicating the floor (the
fourth floor in the FIG) at which the elevator cage 6.
exists is temporarily turned over as shown in FIG. 10 (b)
on the down side, and lamps other than the elevator cage
15 position (the fourth floor) are made light on, whereby it .
is possible to indicate the approach or lapse of the
maintenance period.
According to the present embodiment, the
inspection or maintenance can be urged without providing
20 any additional guidance means in addition to the existing
announcement or information means.
In the embodiments as mentioned above, the
different warning operation is prepared for every part to
be inspected or maintained. Of course, however, the same

25 warning operation can be performed with respect to the



war ni ng operation for every part to be checked, when it I s detected
that the present tinme approaches or has passed the predeterm ned

i nspection tine of the respective part. Further, since the tinme of the
next 5 inspection or maintenance is recorded for every part to be
checked, the next inspection or maintenangg for each part can be

easi |y schedul ed. FIG 4 shows the whole construction of an

D1 f1orence | FamEEEnG party Ep°EeieRlonctt OF fagtheaied " By (Her

a countin is used i nstéad of

the inspecti ti S | tabl e 124.. . re ,
description %&I lcagg ba%x&gvﬁt ng 10?1903% ioh ]o?fT:I Eﬁt&la??}?r B@g‘gési%ﬁ
flows after e last 15 inégection has .been conducted, .referring to the
f1ow ch St dngpection or maintenance, ?ﬁ@nnﬂn“rbg:lfheof days
counted with respect, to the part checked,is reset (step 50%%. Then,
referring 1DSRSGHOR | B MasRteNgRCE FAER IPrSehelPkeSVEF HAATE nt@he

5 be inspected or maintained and if only the different
- warning operation is assigned in accordance with the time
lapse, as shown in FIG. 7.

Further, it can be done to vary the warning
operation for every part to be checked, only when a

10 maintenance engineer arrives.

FIG. 11 is a view of the whole construction of an
elevator system of another embodiment of the present
invention.

A point that FIG. 11 is different from FIG. 1 is

15 that the maintenance management section 2 is arranged out
of the elevator system 1. According to the present -
embodiment, the present invention can be realized also by
adding the maintenance management section 2 to an
existing elevator system.

20 FIG. 12 shows the whole construction of a man-
conveyer, such as an escalator and a moving walk,
according to an embodiment of the present invention.

A point that FIG. 12 is different from FIG. 11 is
that a man-conveyor control system 7 instead of the

25 elevator system 1 is connected. In the case of a man-



20 table 125 is increased one by one day (step 502). Further, the

t hus counted nunber of days is conpared with the i nspection interval
recorded in the table 125 (step 503). If the fornmer does not exceed
the latter, the processing operation returns to step 502. If, however,
25 the former exceeds the latter, the opef@tion to be taken

13 for the part to be checked is read out (step 504). The

processing af¢gh E?é ,SkeP 4 %ﬂ%ﬁ}ﬁlﬁ?”ﬁpéi'artﬁgh %flp%t\.,ﬁi ng seme. FI G

6 shows an exanp ‘t he coun I nspecti on

ore’r ecor ded fgstw%%?eﬁ%f ﬁa}rﬁcg}ecc’#v%aﬁeg&fﬁ&é%%*%%vﬁé AHeESeE, dne ™
rewitten each

nbodi
required for &% “%Fﬁﬁntﬁé ﬁuﬁﬁﬁvé$ ﬁég;ngﬁSaetghi t (%}é@;rabfenenor '

further it can be also considered that the vibration is
5 applied to step plates at the start of the operation
thereof.

According to the embodiments as mentioned above,
the approach to or the lapse of the time of the
inspection or maintenance can be made known to

10 passengers, too. Further, if a warning operation is made
different for every part to be checked, the part

inspected can be displayed specifically."

INDUSTRIAL APPLICABILITY

15 According to the present invention, inspection of
the passenger transportation facilities can be urged on
managers without largely losing the convenience of
passengers under the continuation of the service
operation of the passenger transportation facilities,

20 there is no need of any specific additional devices as

warning means for urging the inspection.



10 case is different fromthe inspection schedule table 124, t he next

I nspection tinme is not necessary to be input, and the automation
t hereof is made easy. FIG 7 shows an exanple of the counting
table 125 in the case where operation is changed

| apsed days. The table 125 shares differey operation Al m}
the | apsed days even for the sane part to be checkeH || H he
| apsed tinme, y@pPregi éﬁﬂ&M 8 Toperation is made to be t eme

i nspection can be urged to conducte early. 20 Acpordlng to
the present enbodi nent, by carrying out the different warning
operation according to the nunber of days | apsed, it can be knfm? not
only what part as been ected, but alsp Y., ys are left
till the time oﬁ ‘t he ne?? F%&&gﬁlgﬁPQﬁPQ%ﬁﬁ %ﬂﬁngéc $&Ch hgny

I hedul ed day of the
days | apsed fron]thelésggggt %n?%sca ator,ya moving walk and so on,

5 comprising:
means for setting time for the inspection or
maintenance of the next time;
means for detecting the present time;
means for discriminating that the present time
10 agrees with the inspection or maintenance time set in
said setting means; and
means for adding, to said passenger
transportation facilities, a prescribed warning operation
for putting some restrictions on the availability of
15 service thereof in accordance with the output of said

discriminating means.

2. Passenger transportation facilities such
as an elevator, escalator, moving walk and so on,
20 comprising:
means for measuring the time lapse till the
present time from the time of the last inspection or
maintenance;
means for discriminating that the time lapse

25 agrees with a predetermined time; and



14 i nspection or mai ntenance. Thereby, the inspection or —
mai nt enance can be urged to practice earlier. ///F[G. 8 “iwghtlnﬁ

chart for explaining the operation of the present

t he 5 interval of inspection is set shorter than the mr\

i nspection interval prescribed by a |law. Wen the tine

| nspection approaches and the nunber of days |eft becones snaller
than a predeterm ned rfég g&éing R0 sa&?(ﬁéﬁg ping operation, as
IS not so conspi cuousS an flickere nce a day, is preforned,

wh by th h f \ h
erenteu FiAnARBREASeR £ Lo b BrRBR LR Vo Y bR Lo
twi t hst andi th f th t |
"amp of i he. AE GRUFERTS sOMe daf O CELRRg PRmEhmmaTa v LLER OBut ton | s
pushed, whereby it is changed to the nore conspi cuous war ni

operation.Iﬁﬁ%ﬁ%%celFh§@ﬁ?ﬁmﬂﬂn4&FQ¥@@E€?0W1t§ heh Qikput °fo§gégch part

to be checked, a part, which is necessary
5 dlscrlmlnatlng means.

3. The passenger transportation facilities
according to claim 2, wherein the time lapse is a time
passed for service operation of said passenger

10 transportation facilities.

4. Passenger transportation facilities such
as an elevator, an escalator, a moving walk and so on,
comprising:

15 means for counting the number of times of
starting of a part to be checked of said passenger
transportation facilities till the present time from the
time of the last inspection or maintenance;

means for discriminating that the number of times

20 of starting agrees with a predetermined number of times;
and

means for adding, to said passenger
transportation facilities, a prescribed warning operation
for putting some restrictions on the availability of

25 service thereof in accordance with the output of said



to be inspected or maintained next tinme, can be pointed 20 out.

If the inspection is not still perforned thereafter and the | egal

i nspection tine approaches, the nore conspi cuous war ni ng operation
such as lighting-on of all lanps, applying vibrations to an el evator
cage and so 25 on, is done, whereby it p9 announced or infornmed that the

15 | egal inspection or maintenance i s needed. ”mmml m"”ﬂmﬂlllon

or mai ntenangl deriivindePRgeNeandf.t er the Iapse 0
i nspection tinme, the serV|ge operation of an el evator®is st'opped; and,

further, depending upon 5 the content of an item uninspected tinely
W thin the | egal inspection time, the traveling speed of an el evator

cage o the speed of soneni ngg gt oghg3E % b e Plof Fhei 118" difen

reduced, in order to urge to

as an elevator, an escalator, a moving walk and so on,
5 comprising:

means for measuring a physical quantity such as
current, voltage, vibration, noise, temperature or the
like of a part to be checked;

means for discriminating that the physical amount

10 measured agrees with a predetermined value thereof; and

means for adding, to said passenger
transportation facilities, a prescribed warning operation
for putting some restrictions on the availability of
service thereof in accordance with the output of said

15 . 'discriminating means.

6. - The passenger transportation facilities
according to one of claims 1 to 5, wherein said warning
operation for putting some restrictions on the

20 availability of service of said passenger transportation
facilities is that display means of said facilities stops
the display to be done under the normal status for a

predetermined time period or in succession.

25 7. The passenger transportation facilities



I nspection or maintenance. 10 Fig. 9 shows exanples of a marnlng
operation which puts sone restrictions on the availability of —
service of an elevator in the case of an elevator systerm

t
i s, (1) A part or the whole of indicators in a W“‘\L\“ﬁ“ﬂi
hal | are flickered. (2) A part g3the whole ofV“

el evat or hall are |ighted on. (3) *A part or the

whol e of res%{@&fgﬂnfgegbsgr@ (c%' claims 1 to F{é %e qf &414Vgh thlgce

| anps are flickere part or reserva I'on
(5 A el ?E?Fa?flomfa#%“%% r?é‘i%%é%e%%aﬁiﬁ%nsa@? éig 1hohted on.
correspondin hal tch is pushed. . I NS .of an
el evat or cage‘Yglgﬁg%éﬁg sqﬁylc SF salgeﬁaﬁéﬁﬁiggt?ﬁ????%rké%Fpﬁhted
on- facilities is that display means of said facilities is
5 made to be lighted on in spite of no causes thereof or

flickered, for a predetermined time period or in

succession.

8. The passenger transportation facilities
10 according to one of claims 1 to 7, wherein said warning
operation for putting some restrictions on the
availability of service of said passenger transportation
facilities is that display means or lighting means of
said facilities is darkened.
15
9. The passenger transportation facilities
according to one of claims 1 to 7, wherein said warning
operation for putting some restrictions on the
availability of service of said passenger transportation
20 facilities is the reduction of the transportation ability
such as the reduction of the transportation speed of said
facilities, the application of vibration to said
facilities during the operation thereof, the reduction of
capacity of passengers to be transported, the reduction

25 of the opening or closing speed of an elevator door and



16 (7) The door open/close speed is sl owed down. (8)
The traveling speed of an elevator cage is slomed_downﬁ_ﬂﬂ———
(9) The capacity of passengers or the maxi mum

5
passengers allowed on the el evator is _ reducﬂ“l“l mljl:u!‘ ulmﬂm
A landing error of an elevator cage and thgtine

for adjustnent of the cage to the floor are ifcréased.” d

(11) An ele r r.at t ﬁB? i one

t he warni ng \(;t?w 1ﬁéﬂ§ab§p\pé'rf3£h odJ(')I}g %Erfgpgg 0) ér?'ge t n%]?ogggﬁ

| nspection or mai nt enance, and indication of parts to be inspected can

be conduct ed. FIG 10 show exanpl es of the case mhereln ]
shown in the ure,on the

:2?{02}&2n Lzugrﬁggeaﬁﬁnl?h gﬁ% qnéEE transportation fa01 {tles

according to one of claims 1 to 7, wherein said warning
5 operation for putting some restrictions on the
availability of service of said passenger transportation
facilities is to stop the function such as the guidance
or display in said facilities and the reopen or closing
button of an elevator door.
10
11. The passenger transportation facilities
. according to claims 1 to 10, wherein there is provided
means for setting a different value for each part to be
checked, with respect to the predetermined time, the
15 predetermined term, the predetermined number of times and
the predetermined value which are used as a comparison

reference in said discriminating means.

12, The passenger transportation facilities
20 according to claims 1 to 11, wherein there is provided
means for setting, to plural levels, the predetermined
term, the predetermined time, the predetermined number of
times or the predetermined value, and means for
performing a different warning operation in accordance

25 with the level detected.



button switch 5 is pushed, a registration |anp corresponding the
pushed button switch is lighted on. In 20 the presen '

t e nent . as
shown in the figure on the right side, in the casﬁlmmmuuﬁﬂmnul
mai nt enance period has | apsed, when the hall call Hiis
pushed, first, registration lanmps in 4de up and down direction
are flickered alternately for a certain tine, and then 25 the lanp in the

pushed direction is fij4 ckeredg. Y , co s

17 it is possi B to °2 |scsaqh§%p%rea%§p?ﬁte:a%9ﬁt Eagidities spgh; o
Further, by extendin he alternately.ljghting Lt of _yp_and _down

| anps so as t n%gtegﬁéaﬁgﬁgeQﬁ ?ﬁﬁgiaégr'nﬁiWPgﬁﬁﬂxgéik %%ﬁ B8 PRdi cat ed
how long termis left 5till the tine of the next inspection or

mai nt enance &TO™PTISEBH} ong tine has passed after the time of the |ast

I nspection or maintenance. \ , X
- means for measuring the time lapse till the

5 present time from the time of the last inspection and

maintenance;
time duration discriminating means for
discriminating whether or not the time lapse exceeds a
predetermined number of days; and
10 means for changing the guidance or display

operation of existing guidance and display means in said
‘passenger transportation facilities and continuing the
changed operation, when said time duration discriminating
means judges that the time lapse exceeds the

15 predetermined number of days.



FI G 10 (b) show the exanple of lighting an i ndi cator 4 indicating the
present position of the 10 elevator cage 6. As shown in the FIG 10 (b)

on t he above side, only a lighted-on lanp indicating the floor (the
fourth floor in the FIG at which the el evator cage 6 exists is
tenporarily turned over as shown in FIG 3@ (b) on the down side, and
| anps other than the elevator cage 15 position (the fourth floor) are
made |ight opggwhgiceby it is possible to indicate the approach or

| apse of the mal nt enance peri od. According to the present
enbodi nent, the I nspection or mai ntenance can be urged w thout

providing 20 any additional guidance nmeans in addition to the existing
announcenent or info &Hatlo P%% %& enbodi nents as

menti oned above, the @ﬁﬂﬁevmﬁQﬁﬂﬁmSBErﬁPc O LFEHYRY for every
part to he i d or, mai ntai ned cour however , th%esarre 25

war ni ng operéﬂgﬁﬁ r% ¢REiBened Wbﬁ1ﬁ§§ﬁﬂﬁn°€oe?ﬁb part t

5 checked in an elevator. The time judgement part compares
time of a timer with the content of an inspection
schedule table, and when the current time approaches to
or has lapsed the inspection time, the processing stored
in the table in advance is carried out. The processing

10 is a warning operation which puts some restrictions on
the availability of service of the elevator, i.e.,
stoppage of the normal display for a predetermined time,
for example. After inspection or maintenance, the
inspection schedule table is rewritten with the time of

15 the next inspection or maintenance. With this, the
transportation facilities can urge a caretaker to perform -
the inspection or maintenance, without giwving passengers
any serious inconvenience such as a sudden stop of
service operation, and without providing any additional

20 warning device.



18 different part to be inspected or nmaintained. Further, It can
“he known how long termis left until the tinme of t he next inspection
or nmai ntenance, even if the i nspection or maintenance termis set for
every part to 5 be inspected or maintained and if only the different
warni ng operation is assigned in accordancelWlfh the tine | apse, as
showmn in FIG 7. Further, it can be done to vary the warning
operation for every part to be checked, only when a 10 rmaintenance

engi neer arrives. FIG 11 is a view of the whole construction
of an el evat or system of anot her enbodi nent of the present

I nventi on. A point that FIG 11 is different fromFIG 1 is
15 that the nmintenance managenent section 2 is arranged out of the
el evator system 1. According to the present

FIG.1
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enbodi ment, the present invention can be realized al so by addi ng the
.ﬁalntenance managenent section 2 to an exi sting el evator system 20
Ft G 12 shows the whol e construction of a man- conveyer, such as an
escal ator and a novi ng wal k, according to an enbodi nent of the present
i nventi on. A point that FIG 12/1%& different fromFIG 11 is
that a man-conveyor control system 7 instead of the 25 elevator systeml1
is connected. In the case of a man-

19 conveyer, as a warning operation for putting sone
restrictions on the availability of service thereof, the reducti on of
a travelling speed will be preferable, and further it can be also

consi dered that the vi bratlon S 5 ap%&leété step plates at the start’

of the operation

RESET THE INSPECTION TIME
OF A PART INSPECTED 201

WRITE NEXT INSPECTION TIME
IN AN INSPECTION SCHEDULE ~ ~—~202
TABLE

N,
-

READ A TIMER 203

204

COMPARE
THE TIMER'S TIME WITH THE
INSPECTION TIME.

HAS THE FORMER _,
EXCEEDED THE LATTER?,

READ OUT WARNING OPERATION 205
OF UNINSPECTED PART

TRANSMIT WARNING OPERATION 206
TO ELEVATOR CONTROL SECTION

EXECUTE THE WARNING
PROCESSING 207

A




t her eof . According to the enbodi nrents as nenti oned above,

t.he approach to or the lapse of the tinme of the i nspection or
mai nt enance can be made known to 10 passengers, too. Further, if a
war ni ng operation i s nade different for every part to be checked, the
part i nspected can be di splayed speci f5 %I y. | NDUSTRI AL
APPLI CABI LI TY 15 According to the 8 sent invention, inspection
of t he passenger transportation facilities can be urged on
managers w thout | argely |osing the conveni ence of passengers under
the continuation of the service operation of the passenger
transportation facilities, 20 there is no need of any specific additional
devi ces as war ni ng means for urging the inspection.
FIG.3 124
S

PART TO BE NIN

CHECKED INSPECTION TIME CONTENT OF WARNING

LAMP IN Flicker the'lamp at start-up time

ELEVATOR Sept.9,1998 | P

HALL in the morning

Flicker alternately call registration
HALL CALL
BUTTOM Mar 9, 1999 lamps
ROPE

BRAKE




WHAT |'S CLAIMED IS 1. Passenger transportation

f,acilities such as an elevator, an escalator, a noving wal k and so
on, 5 conpri sing: means for setting tine for the inspection
or mai nt enance of the next tine; means for detecting the
present tinmne; means for discriﬁVﬁgting that the present tine
10 agrees with the inspection or maintenance tine set in said setting
means; and means for adding, to said passenger

transportation facilities, a prescribed warning operation for putting
sone restrictions on the availability of 15 service thereof in accordance
with the output of said di scrim nating neans. 2.

Passenger transportation facilities such

FIG.4
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‘as an el evator, escalator, noving walk and so on, 20 conprising:

means for neasuring the tinme lapse till the present tine fromthe tine
‘of the | ast inspection or mai nt enance; means for
discrimnating that the tine |apse 25 agrees with a predeterm ned tine;
and F% means for adding,
to sai d passenger transportation faci?i ies, a prescribed warning

oper at+i on for putting some restrictions on the availability of

service thereof in accordance with the output of said 5 discrimnating
means. 3. The passenger transportation facilities
according to claim2, wherein the tine lapse is a tine

FIG.5
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bassed for service operation of said passenger 10 transportation

facilities. 4, Passenger transportation facilities such
as an elevator, an escalator, a noving wal k and so on, conprising: 15
means for counting the nunber of tines of starting of a part to be
checked of said passenger transportation facilities till the present
time fromthe time of the |ast inspectqH% or mai nt enance;

means for discrimnating that the nunber of tines 20 of starting agrees
with a predeterm ned nunber of tines; and means for

addi ng, to said passenger transportation facilities, a prescribed
war ni ng operati on for putting sone restrictions on the availability of

25 service thereof in accordance with the output of said

FIG.6

PARTTOBE | DAYS  |INTERVAL OF
CHECKED LAPSED |INSPECTION | CONTENT OF WARNING

LAMP IN Flicker _up fi

ELEVATOR 19 days 180 days | the I?mp at start-up time

HALL in the moming

HALL CALL Flicker alternately call registratio

BUTTOM 189days | 360days |lamps .
ROPE

BRAKE




22 di scrim nati ng neans. 5. Passenger transportation

facilities such as an elevator, an escalator, a noving wal k and so on,
5 conpri si ng: means for measuring a physical quantity such as
current, voltage, vibration, noise, tenperature or the li ke of a part
to be checked,; means for discriﬂbgating t hat the physica
anmount 10 neasured agrees with a predeterm fied val ue thereof; and

means for adding, to said passenger transportation facilities, a
prescri bed warni ng operation for putting some restrictions on the
avai l ability of service thereof in accordance with the output of said

15 discrimnating neans. The passenger transportation

facilities | F/G7 ]2;

PARTTOBE | DAYS INSPECTION
CHECKED LAPSED | TIME CONTENT OF WARNING
Flicker the lamp at start-up time
: 180 days ' _
LAMP IN in the morning
ELEVATOR 19 days
HALL 210 days Flicker always
i istration -
360 days Flicker alternately call feglst ' l
lamps when button for input is pushed
HALL CALL Flicker alternately the call
BUTTOM 19 days 380 days | registration lamps also upon
arrival of an elevator cage
Flicker alternately the call
400 days registration lamps always
ROPE

BRAKE




according to one of clains 1 to 5, wherein said warning operation for
putting some restrictions on the 20 availability of service of said

passenger transportation facilities is that display nmeans of said
facilities stops the display to be done under the normal status for a
predeterm ned tine period or in succession. 25 7. The
passenger transportation facilities 8/12 according to one of clains
1 to 5, wherein said warning operation for putting some restrictions
on the avai lability of service of said passenger transportation
facilities is that display neans of said facilities is 5 made to be
lighted on in spite of no causes thereof or flickered, for a
predeterm ned tine period or in successi on.

FIG.8
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8. The passenger transportation facilities 10 according to one of
clainms 1 to 7, wherein said warning operation for putting sone
restrictions on the avai lability of service of said passenger
transportation facilities is that display neans or |ighting neans of
said facilities is darkened. 15 9/13. The passenger
transportation facilities according to one of clains 1 to 7, wherein
sai d war ni ng operation for putting some restrictions on the

avai lability of service of said passenger transportation 20 facilities is
the reduction of the transportation ability such as the reduction of
the transportati on speed of said facilities, the application of
vibration to said facilities during pesation thereof, the
reducti on of capacity of passengers fé;,g;ansported, t he reduction
25 of the opening or closing speed of an el evator door and

FLICKER A PART OR THE WHOLE OF ELEVATOR HALL INDICATOR

LIGHT ON A PART OR THE WHOLE OF ELEVATOR HALL INDICATOR

FLICKER A PART OR THE WHOLE OF THE RESERVATION REGISTRATION

LIGHT ON A PART OR THE WHOLE OF THE RESERVATION REGISTRATION

FLICKER A CALL REGISTRATION AND OTHERS WHEN A HALL BUTTON IS PUSHED
DARKEN THE INSIDE OF ELEVATOR CAGE

LIGHT ON A RED LAMP

DECREASE DOOR OPEN/CLOSE SPEED

DECREASE ELEVATOR SPEED

REDUCE THE CAPACITOR OF PASSENGERS

LARGE IN LANDING ERROR AND TIME FOR ADJUSTING THE CAGE TO THE FLOOR
VIBRATE THE CAGE |

GUIDE BY VOICE




24 the increase of a landing error of an el evator cage.

10. The passenger transportation facilities according to one of
claims 1 to 7, wherein said warning 5 operation for putting sone
restrictions on the avail ability of service of said passenger
transportation facilities is to stop p& function such as the

gui dance or display in said faC|I|t|es and the reopen or closing
button of an el evator door. 10 11. The passenger
transportation facilities according to clainms 1 to 10, wherein there
is provided nmeans for setting a different value for each part to be

checked, with respect to the predetermned tine, the 15 predeterm ned
term the predeterm ned nunber of tines and

: FIG.10

HALLBUTTON 5
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LIGHT ON ALTERNATELY FLICKERING
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AFTER LAPSE OF MAINTENANCE TIME

(A) LIGHT ON -OFF OF CALL REGISTRATION LAMP
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AFTER LAPSE OF MAINTENANCE PERIOD:
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the predeterm néd val ue which are used as a conparison reference in
said discrimnating nmeans. 12. The passenger
transportation facilities 20 according to clainms 1 to 11, wherein there
i's provided means for setting, to plugflegfvels, t he predeterm ned
term the predetermned tine, the predeter Helf number of times or the
predeter m ned val ue, and neans for performng a different warning
operation in accordance 25 wth the |evel detected.

25 13. Passenger transportation facilities such as an
el evator, an escalator, a noving wal k and so on, conpri si ng:

means for nmeasuring the tine lapse till the 5 present tine fromthe tine

of the last inspection and
FIG. 11
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mai nt enance; 5 time duration discrimnating neans for

di scrimnating whether or not the tine | apse exceeds a pr edet er m ned
nunber of days; and 10 means for changi ng the gui dance or display
operation of existing guidance and di splay neans in said passenger
transportation facilities and continuing the changed operation, when
said time duration discrimnating neaﬂ%r?udges that the tine | apse
exceeds the 15 predeternm ned nunber of days.
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