[Designation of Document] Specification

[Title of the Invention] ELEVATOR
[Technical Field]

[0001]

Thepresentinventiorrelatestoanelevatorford
openingorclosing ofadoor partofan elevator ca
part disposed on each floor of a building structure
[Background Art]

[0002]

An elevator has a doorway on each floor of a build
structure so as to allow access to people and artic
Similarly, an opening for allowing access to the pe
thearticlesisdisposedinanelevatorcarinwhic
getandthe articles are placed. Thedoorway andt
oftheelevatorcarrespectivelyhaveanopenablea
door part.

[0003]

Thedoorparthasadetectionswitchfordetecting
wherethedoorpartisclosed(hereinafter,referre
closing”). For example, as a technique for detecti
open/closedstateofthedoorpartbyusingadetec
atechnique disclosed in Patent Document 1 is known
Document 1 discloses the technique as follows. An
permission determination circuit outputs an operati

permission command to an operation control circuit,
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acasewheregfullyclosedstateconfirmationsign
isinputfrombothahalldoorfullyclosedstatec
circuitandacagedoorfullyclosedstateconfirma

When a cage door is open or closed, in a case where
signaloutputfromthehalldoorfullyclosedstate

circuit and an input signal output from the cage do
closed state confirmation circuit do not coincide w
other, any one of a hall door switch and a cage doo
isdeterminedasabnormal,andanoperationprohibi

is output.

[0004]

For example, as another technique for detecting th
open/closedstateofthedoor,atechniquedisclose
Document2isknown. PatentDocument2disclosest
including a motor for generating a driving force fo
orclosingapluralityofcagedoors,atransmissio
for transmitting the driving force of the motor to
doorssoastoopenorclosethecagedoorsincon;
eachother,andapulsegeneratorforgeneratinga
correspondingtoarotationamountofthemotor. F
Patent Document 2 discloses the technique including
switchfordetectingthatoneofthecagedoorsrea
referencepointandasecondswitchfordetectingt
one of the cage doors reaches a second reference po
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[Patent Document]
[0005]
[Patent Document 1] JP-A-2007-223730
[Patent Document 2] JP-A-10-67480
[Summary of the Invention]
[Problem that the Invention is to Solve]
[0006]
Ifdustanddirtareaccumulatedinadoorrailor
sill due to the long-term use, an opening/closing o
is performed in a state where the door part is incl
Accordingly,eventhoughanupperendportionofth
is closed, there is a possibility that a gap may ap
lowerendportionofthedoorpart. However,accor
techniquesdisclosedinPatentDocumentlandPaten
2 thedetectionswitchisdisposedonlyintheupp
of the door part. Therefore, although the upper en
ofthedoorpartisclosed,eveninastatewheret
inthelowerendpartofthedoorpart,itisdeter

toanormalcaseasifthedoorpartisclosed. Co

there is a problem in that the elevator car departs

unintentionally.

[0007]

Inviewoftheabove-describedproblem,anobject

invention is to provide an elevator which can preve

elevatorfromerroneouslydetectingthatadoorpar
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even in a state where a gap appears in an upper end
or a lower end portion of the door part. [Means for
the problem]

[0008]

In order to solve the above-described problem and
achieve the object, there is provided an elevator i
anelevatorcar,adoorpart,anupperdetectionsw
detectionswitch,andacontrolunit. Theelevator
anelevatorhoistwaydisposedinabuildingstructu
elevating movement. The door part covers an openin
elevatorcaroradoorwaydisposedoneachfloorof
structure so as to be openable and closeable. The
detectionswitchoutputsanupperdoorclosingdete
whenitis detected thatthe door part movestoac
position which is a position where the door part co
closes the opening or the doorway in an upper end p
a vertical direction of the door part. The lower d
switch outputs a lower door closing detection signa
isdetectedthatthedoorpartmovestotheclosing
in a lower end portion in the vertical direction of
part. Thecontrolunitdetermineswhetherornott
elevator car to perform the elevating movement, bas
upperdoorclosingdetectionsignalandthelowerd
detection signal. In addition, the control unit de

that the elevator car is capable of performing the
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movement, when the control unit receives both the u
closingdetectionsignalandthelowerdoorclosing
signal. [Advantage of the Invention]

[0009]

According to the elevator having the above-describ
configuration, it is possible to prevent the elevat
erroneously detecting that the door part is normal
statewhereagapappearsintheupperendportion
end portion of the door part.

[Brief Description of the Drawings]

[0010]

[Fig. 1] Fig. 1 is a schematic configuration dia
illustrating an elevator according to an embodiment

[Fig. 2] Fig.2isafrontviewillustratingad
an elevator car according to the embodiment.

[Fig. 3] Fig.3isafrontviewillustratingad
one side of a pair of door parts accordingtothe e

[Fig. 4] Fig. 4 is a side view illustrating the d
of the embodiment.

[Fig. 5] Fig. 5 is a flowchart illustrating a de
command operation of the elevator car according to
embodiment.

[Fig. 6] Fig. 6illustrates the door unitaccord
embodiment, and is a front view illustrating a stat

gap appears on a lower end portion side of the door

pper door

detection

ed
or from
evenina

orthelower

gram

oorunitof

oorparton
mbodiment.

oor part

parture

the

ingtothe
e where a

part.



[Fig. 7] Fig. 7illustrates the door unitaccord
embodiment, and is a front view illustrating a stat
gap appears on an upper end portion side of the doo
[Fig. 8] Fig. 8 is a flowchart illustrating a fa
predictiondiagnosticoperationofthedoorunitac
the embodiment.
[Fig.9] Fig.9isafrontviewillustratingab
door unit disposed on a building structure side acc
the embodiment.
[Best Mode for Carrying Out the Invention]

[0011]

Hereinafter,anelevatoraccordingtoanembodimen
bedescribedwithreferencetoFigs.1t09. Thes
numerals will be given to common members in each dr
1. Embodiment
1-1. Configuration of Elevator

[0012]

First,aconfiguration ofthe elevatoraccordingt
embodiment (hereinafter, referred to as “this examp
be described with reference to Fig. 1.

Fig.lisaschematicconfigurationdiagramillust
the elevator according to this example.

[0013]

AsillustratedinFig.1,anelevatorlaccording

exampleisaso-called elevatorhavingnomachiner
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doesnothaveamachineroominstalledaboveanrele

100 formed inside a building structure. In the ele
accordingtothisexample,anexamplewillbe descr
the elevator having no machine room. However, the
is not limited thereto. The invention may be appli
theelevatotavinghemachineroominstalledabov
hoistway 100.

[0014]

The elevator 1 has an elevator car 110 which perfo
elevatingmovementinsidetheelevatorhoistway100
machine 120, a balance weight 130, afirstdrivenp
aseconddrivenpulley150,aropel70,andanelev
device 60 (refer to Fig. 4).

[0015]

Alifting pulley 111 is disposed in a lower portio
theelevatorcar110. Theropel70iswoundaround
pulley111. Detailsoftheelevatorcar110willb
later.

[0016]

Aweightsidepulley13lisdisposedinanupperp
of the balance weight 130. The rope 170 is wound a
weight side pulley 131. The hoisting machine 120 i
inalowestportionoftheelevatorhoistway100.
carl10andthebalanceweightl30performtheelev

using atractiontype viatherope 170. The hoisti
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120 is controlled to be driven by a control unit.

[0017]

Thefirstdrivenpulley140andtheseconddriven
150arefixedtoanuppermostportionoftheelevat
100. One end 171 and the other end 172 of the rope
fixed to the uppermost portion of the elevator hois
The rope 170 is hung on the first driven pulley 140
weightsidepulley131disposedinthe balanceweig
is wound around the hoisting machine 120, the secon
pulley 150, andtheliftingpulley 111 ofthe eleva
in this order.

[0018]

The hoistingmachine 120isdriven, thereby causin
elevator car 110 and the balance weight 130 to perf
elevating movement inside the elevator hoistway 100
Hereinafter,adirectioninwhichtheelevatorcar
balance weight 130 perform the elevating movement w
referred to as the vertical direction.

[0019]

The elevator car 110 has a cage 10 for allowing ac
to people and articles and a door unit 12. The doo
isconfiguredtoinclude apairofdoorparts11Aa
openingisdisposedononesurfaceofthecagelO,
to people and articles is allowed through the openi

pair of door parts 11A and 11B is disposed so as to
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opening of the cage 10, and is openable and closeab le inthe
cage 10.

[0020]

Fig. 2 is a front view illustrating the door unit 12

disposed in the elevator car 110.

AsillustratedinFig. 2, the pairofdoorparts 1 1Aand
11B is supported by a door pocket 13 disposed in th ecage 10
and a door sill 14 so as to be movable in an openin g/closing
direction. Thedoompocketl3sdisposednanup perendoortion
of the vertical direction of the opening in the cag e 10, and
thedoorsilll4isdisposedinalowerendportion oftheopening.

[0021]

An upper end portion 11a in the vertical direction of
afirstdoorpartl1Ahasafirstdoorhangerl7A, andtheupper
endportionllaintheverticaldirectionofaseco nddoorpart

11B has a second door hanger 17B.

[0022]

Movementrollers25arerespectivelyrotatablydis posed
in the first door hanger 17A and the second door ha nger 17B.
The movement roller 25 slidably engages with a door rail 16

(to be described later).

[0023]

Thefirstdoorhangerl7Ahasafirstinterlocking member
26 and an upper switch pressing member 31. The fir st
interlockingmember26protrudesupwardromanupp erendportion



ofthe firstdoor hanger 17A. The second door hang
asecondnterlockingmember27. Thesecondnterl
27 protrudes upward from an upper end portion of th
doorhangerl7B. Thefirsinterlockingmember26
interlocking member 27 interlock with a transfer be
be described later).

[0024]

Alowerendportion1lbintheverticaldirection
firstdoor part 11A andthe second door part 11B ha
18whichisslidablyinserted into aguide grooved
thedoorsill14. Thelowerendportion 11bofthe
partl1Ahasalowerswitchpressingmember32(to
later). Alower detectionswitch 50is disposed on
door part 11A side in the door sill 14.

[0025]

The door pocket 13 has the door rail 16, a drive u
21, the transfer belt 22, a driven roller 23, and a
detection switch 40. The doorrail 16islocatedi
pocket 13 soastoextend parallelto ahorizontal
The movement roller 25 disposed in the door hangers
17B slidably engages with the door rail 16.

[0026]

Thedrive unit21islocated onone end portion si
thehorizontaldirectioninthedoorpocket13,and

roller 23 is located on the other end portion side
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horizontaldirectioninthedoorpocket13. Thetr
22 iswound around a drive shaft of the drive unit
driven roller 23.

[0027]

The transfer belt 22 is formed in an endless state
which both end portions interlock with each other i
longitudinal direction. If the drive unit 21 is dr
transfer belt 22 performs circulating movement betw
drivenroller23andthedrive shaftofthedriveu
thiscase,alowerportionandanupperportionin
direction of the transfer belt 22 move in mutually
directions.

[0028]

Thefirstinterlocking member 26 of the firstdoor
11Ainterlockswiththelowerportionofthetransf
andthesecondinterlockingmember27interlockswi
portionofthetransferbelt22. Therefore,ifthe
21 is driven so as to move the transfer belt 22, th
doorparts11Aand11Bmoveinadoorclosingdirec
the door parts 11A and 11B move close to each other
interlockingmembers26and27,orinadooropenin
inwhichthedoorparts11Aand 11B move away from

[0029]

Fig. 3isafrontviewillustrating the firstdoor

11A,andFig.4isasideviewillustratingthefir
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11A.

AsillustratedinFigs.3and4,theupperswitch
member31lhasanuppersupportbracket33andanup
piece 34. Theuppersupportbracket33 protrudesu
theupperendportionofthefirstdoorhanger17A.
end portion in the vertical direction in the upper
bracket 33 is located above the door rail 16 in the
direction. Theupperendportionoftheuppersupp
33 has the upper cam switch piece 34.

[0030]

The uppercam switch piece 34 protrudestoward the
pocket 13 from the upper support bracket 33. The u
switch piece 34 is supported by the upper supportb
andislocatedabovethedoorrail16inthevertic
so as to face the door rail 16. The upper cam swit
34 is formed in a substantially flat plate shape.
camswitch piece 34islocatedinthe upperend por
upper support bracket 33 so as to be substantially
to the horizontal direction.

[0031]

Aninclinedsurfaceportior34asformednonee
onasideinthe doorclosingdirection ofthefirs
11A in the upper cam switch piece 34. The inclined
portion 34aisinclined downwardinthe vertical di

theinclined surface portion 34aextendsfromonee
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oftheuppercamswitchpiece34towardasideint
directionsideofthefirstdoorpartl1A. Theupp
piece 34 comes into contact with the upper detectio
40 (to be described later), when the upper cam swit
34 moves to a position (hereafter, referred to as a
endposition”) T1wherethefirstdoorpartl11Aand
door part 11B cover and close the opening.

[0032]

The upper detection switch 40 has an upper switch
body4landanupperswitchbracket42. Theupper
42 is fixed above the door rail 16 in the door pock
theverticaldirection. Theupperswitchmainbody
to the upper switch bracket 42.

[0033]

The upper switch main body 41 has a contact roller
The contact roller 41a is disposed in the lower end
in the vertical direction of the upper switch main
If the first door part 11A moves to the closing end
T1, the contact roller 41a faces the upper cam swit
34. Thecontactroller4laispressed upwardinth
direction by coming into contact with the inclined
portion34aoftheuppercamswitchpiece34. The
41acomesinto contactwith ahorizontal portion of
cam switch piece 34. In this manner, the upper swi

body 41 is turned on. The upper detection switch 4
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anupperdoorclosingdetectionsignaltotheeleva
device 60.

[0034]

Theinclinedsurfaceportion34aisdisposedinth
cam switch piece 34, and the contact roller 41a is
intheupperswitchmainbody41. Inthismanner,
to relax an impact force generated when the upper c
piece 34 and the upper switch main body 41 come int
with each other. As a result, the upper switch mai
comesintocontactwiththeuppercamswitchpiece
itis possible notonly to preventthe upper switch
41 from being damaged, but also to suppress abnorma
generated at the time of the contact therebetween.

[0035]

Thelower switch pressingmember 32 hasalower su
bracket35andalowercamswitchpiece36. Thelo
bracket 35 is fixed to the lower end portion 11b of
doorpartl1A,andprotrudesdownwardfromthelowe
11bin the vertical direction. The lower end porti
vertical direction ofthe lower support bracket 35
below the door sill 14 in the vertical direction.
cam switch piece 36 is disposed in the lower end po
the lower support bracket 35.

[0036]

The lower cam switch piece 36 protrudes downwardi
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verticaldirectionofthedoorsillL4fromthelow

of the lower support bracket 35. The lower cam swi
36issupportedbythelowersupportbracket35,an
belowthe doorsill 14 inthe vertical direction so

the doorsill 14. The lower cam switch piece 36 is
asubstantiallyflat plate shape. Thelowercamsw
36idocatedsubstantiallyparalleltoathehorizon

in the lower end portion of the lower support brack

[0037]

The inclined surface portion 36a is formed in one
portiononthesideinthedoorclosingdirectiono
door part 11Ainthe lower cam switch piece 36. Th
surface portion 36a is inclined downward in the ver
directionastheinclinedsurfaceportion36aexten
end portion of the lower cam switch piece 36 toward
inthedoorclosingdirectionofthefirstdoorpar
lower cam switch piece 36 comes into contact with t
detection switch 50 (to be described later), when t
door part 11A moves to the closing end position T1.

[0038]

The lower detection switch 50 has a lower switch m
body5landalowerswitchbracket52. Thelowers
52isfixedtothelowerendportioninthevertica
of the door sill 14. The lower switch bracket 52 p

downwardinthevertical directionfromthe lowere
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of the door sill 14. The lower switch main body 51
to the lower switch bracket 52.

[0039]

The lower switch main body 51 has acontactroller
The contact roller 51a is disposed in the lower end
in the vertical direction of the lower switch main
If the first door part 11A moves to the closing end
T1, the contact roller 51a faces the lower cam swit
36. If the contact roller 51a is pressed after com
contact with the lower cam switch piece 36, the low
mainbody5listurnedon. Thelowerdetectionswi
alowerdoorclosingdetectionsignaltothe elevat
device 60.
1-2. Control system of Elevator

[0040]

Next,aconfigurationofacontrolsystemofthee
1 having the above-described configuration will be
with reference to Fig. 4.

AsillustratedinFig.4,theelevatorlhasthee
control device 60 serving as an example of the cont
Theelevatorcontrobdevice60controlsthedriving
units such as the hoisting machine 120 (refer to Fi
the drive unit 21 which opens and closes the door p
and 11B. The elevator control device 60 has a depa

condition determination unit 61 and a failure predi
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diagnostic unit 62.

[0041]

The departure condition determination unit 61 and
failure prediction diagnostic unit 62 are respectiv
connected to the upper detection switch 40 and the
detection switch 50 in a wireless or wired manner.
the upper door closing detection signal and the low
closing detection signal which are respectively out
the upper detection switch 40 and the lower detecti
50, the departure condition determination unit61d
whether or not to cause the elevator car 110 to per
elevatingmovementthats whetheromotocaus
car 110 to depart. In a case where the departure ¢
determinationunit61ldeterminesthattheelevator
depart,thedeparture conditiondeterminationunit
adeparture commandto the elevator control device
on the departure command output from the departure
determination unit 61, the elevator control device
the hoisting machine 120 (referto Fig. 1) soasto
elevator car 110 to perform the elevating movement.

[0042]

The failure prediction diagnostic unit 62 diagnose
failure predictionofthedoorparts11Aand11B,b
upperdoorclosingdetectionsignalandthelowerd

detectionsignal. Astorageunit63isdisposedin
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prediction diagnostic unit 62. The storage unit 63
firsttimer, a second timer, afirst threshold, and
threshold. The firsttimer measures and stores a t
until the lower detection switch 50 outputs the low
closing detection signal after the upper detection
outputs the upper door closing detection signal. T
timermeasuresandstoresatimespentuntiltheup
switch40outputstheupperdoorclosingdetection
the lower detection switch 50 outputs the lower doo
detection signal.

[0043]

Thefailure predictiondiagnosticunit62diagnose
failurepredictionofthedoorunitl2,basedonth
in the first timer, a value of the first threshold,
storedinthesecondtimer,andavalueoftheseco
Thefailure predictiondiagnosticunit62hasacom
unit (not illustrated) for outputting a diagnosis r
an external management center or the elevator contr
60.
2. Departure Command Operation of Elevator Car

[0044]

Next,anexampleofadeparturecommandoperation

elevatorcar110intheelevator 1 havingtheabove
configuration will be described with reference to F

7.
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Fig. 5 is a flowchart illustrating the example of
departure command operation of the elevator car 110
is a front view illustrating a state where a gap ap
thelowerendportionside ofthedoorpart. Fig.
viewillustratingastate whereagapappearsonth
portion side of the door part.

[0045]

As illustrated in Fig. 5, in a case where an opera
buttondisposedintheelevatorcarl10isoperated
or if a predetermined time elapses in a state where
ofdoorparts11Aand11Bisopen,theelevatorcon
60outputsadoorclosingcommandStepS11). It
command is output through the process in Step S11,
unit21isdriven soastomove the pair of door pa
11Binthe door closingdirection in which both of
close to each other.

[0046]

Next, if the predetermined time elapses, the depar
conditiondeterminationunit61determineswhether
upper detection switch 40 is turned on (Step S12).
the departure condition determination unit 61 deter
whetherornotthefirstdoorpartl1Amovesinthe
direction, whetherornotthe uppercamswitch piec
upperswitchpressingmember31pressesthecontact

ofthe upperdetection switch40,andwhetherorno
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doorclosingdetectionsignalisoutputfromtheup
switch 40.

[0047]

In a case where it is not determined that the uppe
detectionswitch40isturned on evenafterthe pre
time elapses in the process in Step S12 (determined
StepS12) thedepartureconditiondeterminationun
adoor opening command to open the pair of door par
11B(StepS14). Thatis,thedepartureconditiond

unitéldeterminesthatthegapappearsintheuppe

perdetection

determined
asNOin
i loutputs
ts11Aand
etermination

rendportion

1laothepaiodoompartsi1Aandl1B. Thedep arturecondition

determinationunit61ltemporarilyopensthepairof
11A and 11B.
[0048]
Ifthedoorclosingcommandisoutputagaininthe
in Step S11, the elevator control device 60 drives
unit 21 so as to move the pair of door parts 11A an
the door closing direction in which both of these m
to each other.
[0049]
IntheprocessinStepS12,inacasewherethede
conditiondeterminationunit6 lreceivestheupper
detection signal from the upper detection switch 40
determines that the upper detection switch 40 is tu

(determined as YES in Step S12), the departure cond
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determination unit 61 determines whether or not the
detection switch 50 is turned on (Step S13). That
departure condition determination unit61 determine
ornotthelowercamswitchpiece36ofthelowers
member32pressesthecontactroller5laofthelow
switch50,andwhetherornotthelowerdoorclosin
signal is output from the lower detection switch 50

[0050]

In a case where it is not determined that the lowe
detectionswitch 50isturned on evenafterthe pre
time elapses in the processin Step S13 (determined
StepS13) thedepartureconditiondeterminationun
the door opening command to open the pair of door p
and 11B (Step S14). That is, the departure conditi
determinationunité 1determinesthatagapappears
end portion 11 b of the pair of door parts 11A and
departure condition determination unit 61 temporari
the pair of door parts 11A and 11B.

[0051]

IntheprocessinStepS13,inacasewherethede
conditiondeterminationunit6é lreceivesthelower
detection signal from the lower detection switch 50
determines that the lower detection switch 50 is tu
(determined as YES in Step S13), the departure cond

determination unit 61 outputs the elevator car depa
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instruction (Step S15).
[0052]
Here,ifdustanddirtareaccumulatedintheguid
onthedoorsilll4sideduetothelong-termuse,
in Fig. 6, a door closing operation is performed in

wherethelowerendportionl1bofthedoorpartll

Therefore, the door parts 11A and 11B are closed wh

inclined in aso-called inverted V-shape inwhicha
the lower end portion 11b of the pair of door parts
11Bislargerthanthatintheupperendportion11
state, the upper detection switch 40 is pressed by
cam switch piece 34, and is turned on. However, th
roller 51aofthe lower detection switch 50 s not
with the lower cam switch piece 36. Accordingly, t
detection switch 50 is not pressed.
[0053]
Inaddition,ifdustanddirtareaccumulatedont
rail 16 side due to the long-term use, as illustrat
7, the door closing operation is performed in a sta

the upper end portion 11a of the door part 11Ais i

Therefore, the door parts 11A and 11B are closed wh

inclinedinaso-calledV-shapeinwhichagap S2i
endportionllaofthepairofdoorparts11Aandl
than that in the lower end portion 11b. In this st

lower detection switch 50 is pressed by the lower ¢
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piece 36, and is turned on. However, the contact r
of the upper detection switch 40 is not in contact
upper cam switch piece 34. Accordingly, the upper
switch 40 is not pressed.
[0054]
Incontrast,accordingtotheelevatorlofthise
whenboththeupperdetectionswitch40andthelow
switch50areturnedonandboththeupperdoorclo
signalandthelowerdoorclosingdetectionsignal
the elevator car 110 can perform the elevating move
this manner, asillustrated in Figs. 6 and 7, even
wherethepairofdoorparts11Aandl11Bisclose
inclinedintheinvertedv-shapeorintheV-shape,
to prevent the elevator control device 60 from erro
detecting the door unit 12 as if the door unit 12 i
As aresult, it is possible to prevent the elevator
from performing the elevating movement in a state w
gapsSlandS2appearintheupperendportionlla
end portion 11b of the pair of door parts 11A and 1
[0055]
Inacasewhereanyoneoftheupperdoorclosing
signalandthelowerdoorclosingdetectionsignal
even after the predetermined time elapses, the depa
conditiondeterminationunitt 1determinesthathe

operation of the door unit 12 isabnormal, and open
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ofdoorparts11Aand11B. Inthismanner,foreign
caught in the upper end portion 11a or the lower en
11b of the pair of door parts 11A and 11B can be re
the dustand dirtaccumulated in the door sill 14 0
rail 16 can be removed.

3. Failure prediction Diagnostic Operation

[0056]

Next, an example of a failure prediction diagnosti
operation of the door unit 12 in the elevator 1 hav
above-describedconfigurationwillbedescribedwit
to Fig. 8.

Fig.8isaflowchartillustratingthefailurepre
diagnostic operation.

[0057]

Asillustratedin Fig. 8, in a case where the oper
buttondisposedintheelevatorcarl10isoperated
orifthepredeterminedtime elapsesinastatewhe
ofdoorparts11Aand11Bisopen,theelevatorcon
60 outputs the door closing command (Step S21). Ne
failure prediction diagnostic unit 62 determines wh
nottheupperdetectionswitch40isturnedon(Ste
isthefailurepredictiondiagnosticunitt2deter
or notthe upperdoor closing detection signalis o
the upper detection switch 40.

[0058]
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Inthe processin Step S22, inacase where the fa
predictiondiagnosticunit62receivesthe upperdo
detection signal from the upper detection switch 40
determines that the upper detection switch 40 is tu
(determined as YES in Step S22), the failure predic
diagnostic unit 62 causes the first timer to start
measurement (Step S23).
diagnosticunit62determineswhetheromotthelo
switch 50 is turned on (Step S24). That is, the fa
prediction diagnostic unit 62 determines whether or
lower door closing detection signal is output from
detection switch 50.

[0059]

Inthe processin Step S24, ina case where the fa
predictiondiagnosticunit62receivesthelowerdo
detection signal from the lower detection switch 50
determines that the lower detection switch 50 is tu
(determined as YES in Step S24), the failure predic
diagnostic unit 62 causes the first timer to stop t
measurement (Step S25). That is, the failure predi
diagnostic unit 62 causes the first timer to measur
spent until the lower detection switch 50 outputs t
doorclosingdetectionsignalaftertheupperdetec
40 outputs the upper door closing detection signal.

[0060]
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Next, the failure prediction diagnostic unit 62 ca
the storage unit 63 to store the time measured by t
timer (Step S26). Subsequently, the failure predic
diagnosticunit62determineswhetherornottheti
by the first timer exceeds the first threshold (Ste

[0061]

Inthe processin Step S27, ina case where the fa
predictiondiagnosticunit6 2determinesthatthet
by thefirsttimerexceedsthefirstthreshold (det
YES in Step S27), the failure prediction diagnostic
outputsaninverted V-shapefailure predictiontoa
managementcenterortheelevatorcontroldevice60
Subsequently,theelevatorcontroldevice60perfor
operation (Step S40). Inthismanner, thefailure
diagnostic unit 62 can prevent the occurrence of a
inverted V-shape failure inwhich the gap S1 ofthe
portion 11b of the pair of door parts 11A and 11B i
than that of the upper end portion 11aasillustrat
6.

[0062]

Inthe processin Step S27, ina case where the fa
predictiondiagnosticunit62determinesthatthet
by the first timer does not exceed the first thresh
(determinedasNOiInStepS27) thefailurepredict

unit 62 determines that the inverted V-shape failur
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illustrated in Fig. 6 does not occur. Subsequently
elevatorcontroldevice60performsthenormaloper
S40).

[0063]

Inthe processin Step S22, inacase where the fa
prediction diagnostic unit 62 determines that the u
detectionswitch40isnotturnedon(determinedas
S22), the failure prediction diagnostic unit 62 det
whetherornotthelowerdetectionswitch50istur
S31). Inthe processinStep S31,inacasewhere
prediction diagnostic unit 62 determines that the |
detection switch 50 is not turned on, the failure p
diagnostic unit 62 returns to the process in Step S

[0064]

Inthe processin Step S31, inacase where the fa
predictiondiagnosticunit62receivesthelowerdo
detection signal from the lower detection switch 50
determines that the lower detection switch 50 is tu
(determined as YES in Step S31), the failure predic
diagnostic unit 62 causes the second timer to start
measurement (Step S32).
diagnosticunits2determineswhetheromottheup
switch 40 is turned on (Step S33).

[0065]

Inthe process of Step S33, ina case where the fa
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predictiondiagnosticunit62receivesthe upperdo
detection signal from the upper detection switch 40
determines that the upper detection switch 40 is tu
(determined as YES in Step S33), the failure predic
diagnostic unit 62 causes the second timer to stop
measurement (Step S34). That is, the failure predi
diagnostic unit 62 causes the second timer to measu
spent until the upper detection switch 40 outputs t
doorclosingdetectionsignalafterthelowerdetec
50 outputs the lower door closing detection signal.
[0066]
Next, the failure prediction diagnostic unit 62 ca
the storage unit 63 to store the time measured by t
timer (Step S35). Subsequently, the failure predic
diagnosticunit62determineswhetherornottheti
by the second timer exceeds the second threshold (S
[0067]
Inthe processin Step S36, ina case where the fa
predictiondiagnosticunit62determinesthatthet
by the second timer exceeds the second threshold (d
as YES in Step S36), the failure prediction diagnos
62 outputs the V-shape failure prediction to the ex
managementcenterortheelevatorcontroldevice60
Subsequently theelevatorcontroldeviceOperfor

operation (Step S40). Inthismanner,thefailure
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diagnostic unit 62 can prevent the occurrence of a
V-shape failure in which the gap S2 of the upper en
11aofthe pair of door parts 11A and 11B is larger
of the lower end portion 11b as illustrated in Fig.
[0068]
Inthe processin Step S36, ina case where the fa
predictiondiagnosticunit62determinesthatthet
by the second timer does not exceed the second thre
(determinedasNQinStepS36) thefailurepredict
unit62 determinesthatthe V-shape failure asillu
Fig. 7 does not occur. Subsequently, the elevator
device 60 performs the normal operation (Step S40).
manner,thefailurepredictiondiagnosticoperation
usingthefailure predictiondiagnosticunit62is
[0069]
Inthisway,accordingtotheelevatorlofthise
the failure prediction of the door unit 12 can be d
based on a difference between the timings at which
detection switch 40 and the lower detection switch
respectively output the upper door closing detectio
andthelowerdoorclosingdetectionsignal. Asa
doorsill14orthedoorraill6canbecleaned,or
workcanbecarriedoutforthedoorunit12before
occursinthedoorunit12. Furthermore,itisals

toadjustagapsuchasthegapSlandS2oftheup
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11a and the lower end portion 11b of the pair of do
11A and 11B.

[0070]

or parts

In the above-described example, an example has bee

described in which the failure prediction diagnosti
outputs the failure prediction when the time measur
first timer or the second timer exceeds the first t
orthesecondthreshold. However,theinventionis
thereto. Forexample thestorageunit63maystor
(“time difference”) in advance between the time at
upper door closing detection signal is output when
closing operation of the pair of door parts 11A and
performedataninitialstage ofinstallingtheele

the time at which the lower door closing detection
output. Subsequently thefailurepredictionmayb
bycomparingthetimedifferencestoredinadvance

unit 63 with the time difference after the elevator

for a predetermined period.

[0071]

Further,intheabove-describedexample,anexampl

beendescribedasfollow. Thefirsttimerandthe
are disposed in the failure prediction diagnostic u
astopredictthefailure,basedonthetimediffer
thetimesatwhichtheupperdetectionswitch40an

detectionswitch50respectivelyoutputtheupperd
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detectionsignalandthelowerdoorclosingdetecti
However, the invention is not limited thereto. For
anencodermaybedisposedinthedriveunit21so
thefailureprediction,basedonanactualposition

part 11A when the upper detection switch 40 and the
detectionswitch50respectivelyoutputtheupperd
detectionsignalandthelowerdoorclosingdetecti

4. Configuration Example of Building Side Door Uni

[0072]

Inthe above-described embodiment, an example has

describedinwhichtheupperdetectionswitch40an
detectionswitch50aredisposedinthedoor parts
oftheelevatorcar110. However,theinventionis
thereto. Forexample theinventionmaybeapplied
sidedoorunitwhichcoversthedoorwaydisposedin
ofabuilding structuresoasthatthe doorwayiso
closeable.

[0073]

Next, aconfigurationexample ofthe building side
unit will be described with reference to Fig. 9.

Fig. 9 is a front view illustrating the building s
door unit.

[0074]

Asillustrated in Fig. 9, abuilding side door uni

has a pair of door parts 211Aand 211B. The pairo
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parts211Aand211Bare movablysupported byadoor
disposedinthedoorwayofabuildingandadoorsi
door pocket 213 is disposed in the upper end portio
vertical direction of the doorway, and the door sil
disposed in the lower end portion of the doorway.

[0075]

Afirstdoothanger217Aisdisposedinanuppere
211ainthevertical direction of afirst door part
aseconddoorhanger217Bisdisposedintheupper
211a in the vertical direction of a second door par
Movement rollers 225 are respectively rotatably dis
the first door hanger 217A and the second door hang
The movementroller 25 slidably engages with a door
disposed in the door pocket 213.

[0076]

Thefirstdoorhanger217Ahasafirstinterlockin
226 and an upper switch pressingmember231. Thes
hanger217Bhasasecondinterlockingmember227an
hook member 271 configuring a locking mechanism 270
locking hook member 271 is rotatably supported by t
door hanger 217B.

[0077]

A slider 218 slidably inserted into the guide groo
disposedinthedoorsill14isdisposedinalower

211bintheverticaldirectionofthefirstdoorpa
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theseconddoorpart211B. Alowerswitchpressing
is disposed in the lower end portion 211b of the fi
part 211A. A lower detection switch 250 is dispose
first door part 11A side of the door sill 14.

[0078]

Thedoorpocket213hasthedoorrail216,afirst
221, atransfer belt 222, a second pulley 223, a fi
member 272, and an upper detection switch 240.

[0079]

Thefirstpulley 221 islocated on one end portion
in the horizontal direction in the door pocket 213,
second pulley 223 islocated on the other end porti
thehorizontaldirectioninthedoorpocket213. T
belt222 formed in an endless state is wound around
pulley 221 andthe second pulley 223. Thefirstin
member 226 and the second interlocking member 227 i
with the transfer belt 222.

[0080]

The fixing hook member 272 is fixed to the door po
213. Thefixinghookmember272engageswiththel
member271soastobereleasabletherefrom. Thel
member271andthefixinghookmember272configure
mechanism 270.

[0081]

Theupperswitchpressingmember231hasanupper
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bracket233andanuppercamswitchpiece234. Ac
oftheuppersupportbracket233andtheuppercam
234isthesameasaconfigurationoftheuppersup
33andthe uppercamswitch piece 34whicharedisp
elevatorcar110. Thus,descriptionthereofwillb

[0082]

The upper detection switch 240 has an upper switch
body 241 and an upper switch bracket 242. The uppe
mainbody241hasacontactroller241awhichcomes
with the upper cam switch piece 234 when the first
211Amovestotheclosingendposition. Theother
isthesameasthe configurationoftheupperdetec
40disposedintheelevatorcarl10. Thus,descrip
will be omitted.

[0083]

Thelowerswitchpressingmember232hasalowers
bracket235andalowercamswitchpiece236. Aco
ofthelowersupportbracket235andthelowercam
236isthesameasaconfigurationofthelowersup
35andthelowercam switch piece 36 which are disp
elevatorcar110. Thus,descriptionthereofwillb

[0084]

The lower detection switch 250 has a lower switch
body251andalowerswitchbracket252. Thelower

body 251 has a contact roller 251a which comes into
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with the lower cam switch piece 236 when the first
211Amovestotheclosingendposition. Theother
isthesameasthe configurationofthelowerdetec
50disposedintheelevatorcarl110. Thus,descrip
will be omitted.

[0085]

Intheupperdetectionswitch240,ifthe contact
241ais pressed after coming into contact with the
switchpiece 234,theupperswitchmainbody241is
The upper detection switch 240 outputs the upper do
detection signal to the elevator control device 60
Fig. 4). Ifthe contact roller 251ais pressed aft
into contact with the lower cam switch piece 236, t
switchmainbody251isturnedon. Thelowerdetec
250 outputs the lower door closing detection signal
elevator control device 60 (refer to Fig. 4).

[0086]

The departure condition determination unit 61 of t
elevator control device 60 receives the upper door
detection signal and the lower door closing detecti
from the upper detection switch 240 and the lower d
switch 250 which are disposed in the building side
212oneachfloor. Thedepartureconditiondetermi
61 outputs an elevator car departure instruction, w

departureconditiondeterminationunit6lreceives
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detectionsignalsfromallofthedetectionswitche
the upper detection switch 40 and the lower detecti
50 which are disposed in the elevator car 110, and
detection switch 240 andthe lower detection switch
aredisposedinthebuildingsidedoorunit212on

[0087]

In this manner, in a state where gaps appear not o
in the elevator car 110 but also the upper end port
orthe lower end portion 211b of the door parts 211
disposedinthe building structure, itis possible
the elevator car 110 from performing the elevating
As aresult, it is possible to prevent the elevator
from being interfered during the elevating movement
foreignsubstancesenteringtheinsideoftheeleva
100throughthe gapintheupperend portion211ao
endportion211bothedoomart211Aand211Bwh
in the building structure.

[0088]

The failure prediction diagnostic unit 62 receives
door closing detection signals individually from th
detection switch 240 andthe lower detection switch
aredisposedinthebuildingsidedoorunit212on
Inthis manner, a state of the building side dooru
each floor can be individually diagnosed.

[0089]
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The presentinvention is not limited to the embodi ment

described above and illustrated in the drawings, an dvarious
modification examples can be made without departing from the
gist of the invention described in the appended cla ims.
[0090]
Inthe embodiment described above, an example has been
describedinwhichthe openingofthe cageisopene dorclosed
by causing the pair of door parts to move close to or to move
away from each other. However, the invention is no tlimited
thereto. The opening of the cage may be opened or closed by

moving one door part.

[0091]

Thedetectionswitchisnotimitedtiathedetecti onswitch
havingthecontactrollerdescribedabove. Theswi tchpressing
memberforpressingthedetectionswitchisnotlim itedtothe
camswitchpiecehavingtheinclinedsurfaceportio ndescribed
above. The invention can employ other various stru cturesas
long as the detection switch can be turned on when the door

part moves to the closing end position T1.

[0092]

An example has been described in which the inventi on
employs a mechanical detection switch for detecting that the
doorpartmovestotheclosingendpositionT lwhen thedetection
switchispressedbytheswitchpressingmember. H owever,the
invention is not limited thereto. As the detection switch,
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theinventionmayemployanopticaldetectionswitc
alightemittingunitforemittinglightandaligh

unit for receiving the light emitted from the light
unit. Alightblockingplate maybedisposedinth

in order to block the light emitted from the light
unitwhen the door part movesto the closing end po
Inthisway, asthedetectionswitch,theinvention
infraredsensorsorthervariousdetectionswitche

to the mechanical and optical detection switches.

[0093]

Inthe descriptionherein, termssuchas“parallel
“orthogonal” are used. However, the terms not only
strictly “parallel” and “orthogonal” state, but als
“substantiallyparallel’and“substantiallyorthogo
includinga“parallel’and“orthogonal’stateina
a function thereof can be further fulfilled.
[Description of Reference Numerals and Signs]

[0094]

1: elevator

10: cage

11A, 11B: door part

11a: upper end portion

11b: lower end portion

12: door unit

13: door pocket
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14: door sill

16: door rail

17A, 17B: door hanger

21: drive unit

31: upper switch pressing member
32: lower switch pressing member
33: upper support bracket

34: upper cam switch piece

34a, 36a: inclined surface portion
35: lower support bracket

36: lower cam switch piece

40: upper detection switch

41: upper switch main body

41a, 51a: contact roller

42: upper switch bracket

50: lower detection switch

51: lower switch main body

52: lower switch bracket

60: elevator control device (control unit)
61departureconditiondeterminationunitcontro
62: failure prediction diagnostic unit
63: storage unit

100: elevator hoistway

110: elevator car

120: hoisting machine
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130: balance weight

170: rope

212: building side door unit
S1, S1: gap

T1: closing end position

40



[Designation of Document] Claims
[Claim 1]
An elevator comprising:
anelevatorcarthatcausesanelevatorhoistwayd
in a building structure to perform elevating moveme
adoor part that covers an opening of the elevator
oradoorway disposed on each floor of the building
S0 as to be openable and closeable;
an upper detection switch that outputs an upper do
closingdetectionsignalwhenitisdetectedthatt
moves to a closing end position whichis a position
door part covers and closes the opening or the door
upper end portion in a vertical direction of the do
alowerdetectionswitchthatoutputsalowerdoor
detectionsignalwhenitis detected thatthe door
totheclosingendpositioninalowerendportion
direction of the door part; and
a control unit that determines whether or notto c
the elevator car to perform the elevating movement,
the upper door closing detection signal and the low
closing detection signal,
wherein the control unit determines that the eleva
caris capable of performing the elevatingmovement
control unit receives both the upper door closing d

signal and the lower door closing detection signal.
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[Claim 2]

The elevator according to claim 1,

wherein the control unit opens the door partin a

where the control unit does not receive any one of

door closing detection signal and the lower door cl

detectionsignal eventhoughapredeterminediime

a door closing command to close the door part is ou

[Claim 3]

The elevator according to claim 1,

wherein the control unit has a failure prediction

diagnosticunitfordiagnosingafailureprediction
part,basedontheupperdoorclosingdetectionsig

lower door closing detection signal.

[Claim 4]
The elevator according to claim 3,
whereinthefailurepredictiondiagnosticunitdia
the failure prediction of the door part, basedona
which the upper door closing detection signal is ou
theupperdetectionswitchandatimingatwhichth
closing detection signal is output from the lower d

switch.
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[Claim 5]

The elevator according to claim 4,

wherein the failure prediction diagnostic unit has
storage unit which stores a time spent until the lo
closing detection signal is output from the lower d
switchaftertheupperdoorclosingdetectionsigha
fromtheupperdetectionswitchandatimespentun
doorclosingdetectionsignalisoutputfromtheup
switchafterthelowerdoorclosingdetectionsigna

from the lower detection switch.

[Claim 6]

The elevator according to claim 1,

whereintheupperdetectionswitchandthelowerd
switch are disposed in all of the door parts in the
disposedinthe elevatorcarandthe doorpartdisp
doorway on each floor of the building structure, an

whereinthecontrounittausestheelevatorcart
the elevating movement, whenthe control unitrecei
the upperdoor closing detection signal outputfrom
detectionswitchdisposedinallofthedoorparts
doorclosingdetectionsignal outputfromthe lower

switch disposed in all of the door parts.

[Claim 7]

43

wer door
etection
lisoutput
tittheupper
perdetection

lisoutput

etection
door part
osedinthe
d
operform
vesallof
the upper
andthelower

detection



The elevator according to claim 1, further compris ing:

adoor pocket thatis disposed in an upper end por tion
in the vertical direction of the opening or the doo rway, and
that has a guide rail which supports the door part SO as to
be movable in an opening/closing direction of the d oor part;
and

adoor sill that is disposed in a lower end portio n of
theopeningorthedoorwayintheverticaldirectio n,andthat
supportsthedoorpartsoastobemovableintheo pening/closing

direction of the door part,
wherein the upper detection switch has

anupper switch bracketfixed tothe door pocket,

and
anupperswitchmainbodyfixedtotheupperswit ch
bracket,
wherein the lower detection switch has
alowerswitchbracketfixedtothedoorsill,an d
alowerswitchmainbodyfixedtothelowerswitc h
bracket,
whereinanupper pressing member forpressingthe upper
detection switch at the closing end position is dis posed in
theupperendportionofthedoorpartintheverti caldirection,
wherein a lower pressing member for pressing the | ower
detection switch at the closing end position is dis posed in
thelowerendportionofthedoorpartintheverti caldirection,
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wherein the upper pressing member has
an upper support bracket fixed to the upper end
portion of the door part, and
anuppercamswitchpiecefixedtotheuppersupp
bracketsoasto pressacontactroller disposedin
switch main body,
wherein the lower pressing member has
a lower support bracket fixed to the lower end
portion of the door part, and
alowercamswitchpiecefixedtothelowersuppo
bracketsoasto pressacontactroller disposedin
switch main body, and
wherein one end portion on a side in a door closin
directionwhichisadirectioninwhichthedoorpa
in the upper cam switch piece and the lower cam swi
hasaninclinedsurfaceportioninclineddownward
directionastheinclined surface portionfacesas

door closing direction of the door patrt.
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