
 

 1 

[Designation of Document] Specification 

[Title of the Invention] ELEVATOR 

[Technical Field] 

 [0001] 

 The present invention relates to an elevator for d etecting 

opening or closing of a door part of an elevator ca r or a door 

part disposed on each floor of a building structure . 

[Background Art] 

 [0002] 

 An elevator has a doorway on each floor of a build ing 

structure so as to allow access to people and artic les.  

Similarly, an opening for allowing access to the pe ople and 

the articles is disposed in an elevator car in whic h the people 

get and the articles are placed.  The doorway and t he opening 

of the elevator car respectively have an openable a nd closeable 

door part. 

 [0003] 

 The door part has a detection switch for detecting  a state 

where the door part is closed (hereinafter, referre d to as “door 

closing”).  For example, as a technique for detecti ng an 

open/closed state of the door part by using a detec tion switch, 

a technique disclosed in Patent Document 1 is known .  Patent 

Document 1 discloses the technique as follows.  An operation 

permission determination circuit outputs an operati on 

permission command to an operation control circuit,  only in 



 

 2 

a case where a fully closed state confirmation sign al (ON-signal) 

is input from both a hall door fully closed state c onfirmation 

circuit and a cage door fully closed state confirma tion circuit.  

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

signal output from the hall door fully closed state  confirmation 

circuit and an input signal output from the cage do or fully 

closed state confirmation circuit do not coincide w ith each 

other, any one of a hall door switch and a cage doo r switch 

is determined as abnormal, and an operation prohibi ting command 

is output. 

 [0004] 

 For example, as another technique for detecting th e 

open/closed state of the door, a technique disclose d in Patent 

Document 2 is known.  Patent Document 2 discloses t he technique 

including a motor for generating a driving force fo r opening 

or closing a plurality of cage doors, a transmissio n mechanism 

for transmitting the driving force of the motor to the cage 

doors so as to open or close the cage doors in conj unction with 

each other, and a pulse generator for generating a pulse signal 

corresponding to a rotation amount of the motor.  F urthermore, 

Patent Document 2 discloses the technique including  a first 

switch for detecting that one of the cage doors rea ches a first 

reference point and a second switch for detecting t hat the other 

one of the cage doors reaches a second reference po int. 

[Related art Document] 
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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] 

 If dust and dirt are accumulated in a door rail or  a door 

sill due to the long-term use, an opening/closing o peration 

is performed in a state where the door part is incl ined.  

Accordingly, even though an upper end portion of th e door part 

is closed, there is a possibility that a gap may ap pear in a 

lower end portion of the door part.  However, accor ding to the 

techniques disclosed in Patent Document 1 and Paten t Document 

2, the detection switch is disposed only in the upp er end portion 

of the door part.  Therefore, although the upper en d portion 

of the door part is closed, even in a state where t he gap appears 

in the lower end part of the door part, it is deter mined similar 

to a normal case as if the door part is closed.  Co nsequently, 

there is a problem in that the elevator car departs  

unintentionally. 

 [0007] 

 In view of the above-described problem, an object of the 

invention is to provide an elevator which can preve nt the 

elevator from erroneously detecting that a door par t is normal 
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even in a state where a gap appears in an upper end  portion 

or a lower end portion of the door part. [Means for  solving 

the problem] 

 [0008] 

 In order to solve the above-described problem and to 

achieve the object, there is provided an elevator i ncluding 

an elevator car, a door part, an upper detection sw itch, a lower 

detection switch, and a control unit.  The elevator  car causes 

an elevator hoistway disposed in a building structu re to perform 

elevating movement.  The door part covers an openin g of the 

elevator car or a doorway disposed on each floor of  the building 

structure so as to be openable and closeable.  The upper 

detection switch outputs an upper door closing dete ction signal 

when it is detected that the door part moves to a c losing end 

position which is a position where the door part co vers and 

closes the opening or the doorway in an upper end p ortion in 

a vertical direction of the door part.  The lower d etection 

switch outputs a lower door closing detection signa l when it 

is detected that the door part moves to the closing  end position 

in a lower end portion in the vertical direction of  the door 

part.  The control unit determines whether or not t o cause the 

elevator car to perform the elevating movement, bas ed on the 

upper door closing detection signal and the lower d oor closing 

detection signal.  In addition, the control unit de termines 

that the elevator car is capable of performing the elevating 
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movement, when the control unit receives both the u pper door 

closing detection signal and the lower door closing  detection 

signal. [Advantage of the Invention] 

 [0009] 

 According to the elevator having the above-describ ed 

configuration, it is possible to prevent the elevat or from 

erroneously detecting that the door part is normal even in a 

state where a gap appears in the upper end portion or the lower 

end portion of the door part. 

[Brief Description of the Drawings] 

 [0010] 

  [Fig. 1]  Fig. 1 is a schematic configuration dia gram 

illustrating an elevator according to an embodiment . 

  [Fig. 2]  Fig. 2 is a front view illustrating a d oor unit of 

an elevator car according to the embodiment. 

  [Fig. 3]  Fig. 3 is a front view illustrating a d oor part on 

one side of a pair of door parts according to the e mbodiment. 

  [Fig. 4] Fig. 4 is a side view illustrating the d oor part 

of the embodiment. 

  [Fig. 5]  Fig. 5 is a flowchart illustrating a de parture 

command operation of the elevator car according to the 

embodiment. 

  [Fig. 6]  Fig. 6 illustrates the door unit accord ing to the 

embodiment, and is a front view illustrating a stat e where a 

gap appears on a lower end portion side of the door  part. 
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  [Fig. 7]  Fig. 7 illustrates the door unit accord ing to the 

embodiment, and is a front view illustrating a stat e where a 

gap appears on an upper end portion side of the doo r part. 

  [Fig. 8]  Fig. 8 is a flowchart illustrating a fa ilure 

prediction diagnostic operation of the door unit ac cording to 

the embodiment. 

  [Fig. 9]  Fig. 9 is a front view illustrating a b uilding side 

door unit disposed on a building structure side acc ording to 

the embodiment. 

[Best Mode for Carrying Out the Invention] 

 [0011] 

 Hereinafter, an elevator according to an embodimen t will 

be described with reference to Figs. 1 to 9.  The s ame reference 

numerals will be given to common members in each dr awing. 

1.  Embodiment 

1-1.  Configuration of Elevator 

 [0012] 

 First, a configuration of the elevator according t o the 

embodiment (hereinafter, referred to as “this examp le”) will 

be described with reference to Fig. 1. 

 Fig. 1 is a schematic configuration diagram illust rating 

the elevator according to this example. 

 [0013] 

 As illustrated in Fig. 1, an elevator 1 according to this 

example is a so-called elevator having no machine r oom, which 
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does not have a machine room installed above an ele vator hoistway 

100 formed inside a building structure.  In the ele vator 1 

according to this example, an example will be descr ibed using 

the elevator having no machine room.  However, the invention 

is not limited thereto.  The invention may be appli cable to 

the elevator having the machine room installed abov e the elevator 

hoistway 100. 

 [0014] 

 The elevator 1 has an elevator car 110 which perfo rms 

elevating movement inside the elevator hoistway 100 , a hoisting 

machine 120, a balance weight 130, a first driven p ulley 140, 

a second driven pulley 150, a rope 170, and an elev ator control 

device 60 (refer to Fig. 4). 

 [0015] 

 A lifting pulley 111 is disposed in a lower portio n of 

the elevator car 110.  The rope 170 is wound around  the lifting 

pulley 111.  Details of the elevator car 110 will b e described 

later. 

 [0016] 

 A weight side pulley 131 is disposed in an upper p ortion 

of the balance weight 130.  The rope 170 is wound a round the 

weight side pulley 131.  The hoisting machine 120 i s located 

in a lowest portion of the elevator hoistway 100.  The elevator 

car 110 and the balance weight 130 perform the elev ating movement 

using a traction type via the rope 170.  The hoisti ng machine 
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120 is controlled to be driven by a control unit. 

 [0017] 

 The first driven pulley 140 and the second driven pulley 

150 are fixed to an uppermost portion of the elevat or hoistway 

100.  One end 171 and the other end 172 of the rope  170 are 

fixed to the uppermost portion of the elevator hois tway 100.  

The rope 170 is hung on the first driven pulley 140  from the 

weight side pulley 131 disposed in the balance weig ht 130, and 

is wound around the hoisting machine 120, the secon d driven 

pulley 150, and the lifting pulley 111 of the eleva tor car 110 

in this order. 

 [0018] 

 The hoisting machine 120 is driven, thereby causin g the 

elevator car 110 and the balance weight 130 to perf orm the 

elevating movement inside the elevator hoistway 100 .  

Hereinafter, a direction in which the elevator car 110 and the 

balance weight 130 perform the elevating movement w ill be 

referred to as the vertical direction. 

 [0019] 

 The elevator car 110 has a cage 10 for allowing ac cess 

to people and articles and a door unit 12.  The doo r unit 12 

is configured to include a pair of door parts 11A a nd 11B.  An 

opening is disposed on one surface of the cage 10, and the access 

to people and articles is allowed through the openi ng.  The 

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

cage 10. 

 [0020] 

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

disposed in the elevator car 110. 

 As illustrated in Fig. 2, the pair of door parts 1 1A and 

11B is supported by a door pocket 13 disposed in th e cage 10 

and a door sill 14 so as to be movable in an openin g/closing 

direction.  The door pocket 13 is disposed in an up per end portion 

of the vertical direction of the opening in the cag e 10, and 

the door sill 14 is disposed in a lower end portion  of the opening. 

 [0021] 

 An upper end portion 11a in the vertical direction  of 

a first door part 11A has a first door hanger 17A, and the upper 

end portion 11a in the vertical direction of a seco nd door part 

11B has a second door hanger 17B. 

 [0022] 

 Movement rollers 25 are respectively rotatably dis 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] 

 The first door hanger 17A has a first interlocking  member 

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

interlocking member 26 protrudes upward from an upp er end portion 
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of the first door hanger 17A.  The second door hang er 17B has 

a second interlocking member 27.  The second interl ocking member 

27 protrudes upward from an upper end portion of th e second 

door hanger 17B.  The first interlocking member 26 and the second 

interlocking member 27 interlock with a transfer be lt 22 (to 

be described later). 

 [0024] 

 A lower end portion 11b in the vertical direction of the 

first door part 11A and the second door part 11B ha s a slider 

18 which is slidably inserted into a guide groove d isposed in 

the door sill 14.  The lower end portion 11b of the  first door 

part 11A has a lower switch pressing member 32 (to be described 

later).  A lower detection switch 50 is disposed on  the first 

door part 11A side in the door sill 14. 

 [0025] 

 The door pocket 13 has the door rail 16, a drive u nit 

21, the transfer belt 22, a driven roller 23, and a n upper 

detection switch 40.  The door rail 16 is located i n the door 

pocket 13 so as to extend parallel to a horizontal direction.  

The movement roller 25 disposed in the door hangers  17A and 

17B slidably engages with the door rail 16. 

 [0026] 

 The drive unit 21 is located on one end portion si de in 

the horizontal direction in the door pocket 13, and  the driven 

roller 23 is located on the other end portion side in the 
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horizontal direction in the door pocket 13.  The tr ansfer belt 

22 is wound around a drive shaft of the drive unit 21 and the 

driven roller 23. 

 [0027] 

 The transfer belt 22 is formed in an endless state  in 

which both end portions interlock with each other i n a 

longitudinal direction.  If the drive unit 21 is dr iven, the 

transfer belt 22 performs circulating movement betw een the 

driven roller 23 and the drive shaft of the drive u nit 21.  In 

this case, a lower portion and an upper portion in the vertical 

direction of the transfer belt 22 move in mutually opposite 

directions. 

 [0028] 

 The first interlocking member 26 of the first door  part 

11A interlocks with the lower portion of the transf er belt 22, 

and the second interlocking member 27 interlocks wi th the upper 

portion of the transfer belt 22.  Therefore, if the  drive unit 

21 is driven so as to move the transfer belt 22, th e pair of 

door parts 11A and 11B move in a door closing direc tion in which 

the door parts 11A and 11B move close to each other  via the 

interlocking members 26 and 27, or in a door openin g direction 

in which the door parts 11A and 11B move away from each other. 

 [0029] 

 Fig. 3 is a front view illustrating the first door  part 

11A, and Fig. 4 is a side view illustrating the fir st door part 
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11A. 

 As illustrated in Figs. 3 and 4, the upper switch pressing 

member 31 has an upper support bracket 33 and an up per cam switch 

piece 34.  The upper support bracket 33 protrudes u pward from 

the upper end portion of the first door hanger 17A.   The upper 

end portion in the vertical direction in the upper support 

bracket 33 is located above the door rail 16 in the  vertical 

direction.  The upper end portion of the upper supp ort bracket 

33 has the upper cam switch piece 34. 

 [0030] 

 The upper cam switch piece 34 protrudes toward the  door 

pocket 13 from the upper support bracket 33.  The u pper cam 

switch piece 34 is supported by the upper support b racket 33, 

and is located above the door rail 16 in the vertic al direction 

so as to face the door rail 16.  The upper cam swit ch piece 

34 is formed in a substantially flat plate shape.  The upper 

cam switch piece 34 is located in the upper end por tion of the 

upper support bracket 33 so as to be substantially parallel 

to the horizontal direction. 

 [0031] 

 An inclined surface portion 34a is formed in one e nd portion 

on a side in the door closing direction of the firs t door part 

11A in the upper cam switch piece 34.  The inclined  surface 

portion 34a is inclined downward in the vertical di rection as 

the inclined surface portion 34a extends from one e nd portion 
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of the upper cam switch piece 34 toward a side in t he door closing 

direction side of the first door part 11A.  The upp er cam switch 

piece 34 comes into contact with the upper detectio n switch 

40 (to be described later), when the upper cam swit ch piece 

34 moves to a position (hereafter, referred to as a  “closing 

end position”) T1 where the first door part 11A and  the second 

door part 11B cover and close the opening. 

 [0032] 

 The upper detection switch 40 has an upper switch main 

body 41 and an upper switch bracket 42.  The upper switch bracket 

42 is fixed above the door rail 16 in the door pock et 13 in 

the vertical direction.  The upper switch main body  41 is fixed 

to the upper switch bracket 42. 

 [0033] 

 The upper switch main body 41 has a contact roller  41a.  

The contact roller 41a is disposed in the lower end  portion 

in the vertical direction of the upper switch main body 41.  

If the first door part 11A moves to the closing end  position 

T1, the contact roller 41a faces the upper cam swit ch piece 

34.  The contact roller 41a is pressed upward in th e vertical 

direction by coming into contact with the inclined surface 

portion 34a of the upper cam switch piece 34.  The contact roller 

41a comes into contact with a horizontal portion of  the upper 

cam switch piece 34.  In this manner, the upper swi tch main 

body 41 is turned on.  The upper detection switch 4 0 outputs 
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an upper door closing detection signal to the eleva tor control 

device 60. 

 [0034] 

 The inclined surface portion 34a is disposed in th e upper 

cam switch piece 34, and the contact roller 41a is disposed 

in the upper switch main body 41.  In this manner, it is possible 

to relax an impact force generated when the upper c am switch 

piece 34 and the upper switch main body 41 come int o contact 

with each other.  As a result, the upper switch mai n body 41 

comes into contact with the upper cam switch piece 34.  Therefore, 

it is possible not only to prevent the upper switch  main body 

41 from being damaged, but also to suppress abnorma l sound 

generated at the time of the contact therebetween. 

 [0035] 

 The lower switch pressing member 32 has a lower su pport 

bracket 35 and a lower cam switch piece 36.  The lo wer support 

bracket 35 is fixed to the lower end portion 11b of  the first 

door part 11A, and protrudes downward from the lowe r end portion 

11b in the vertical direction.  The lower end porti on in the 

vertical direction of the lower support bracket 35 is located 

below the door sill 14 in the vertical direction.  The lower 

cam switch piece 36 is disposed in the lower end po rtion of 

the lower support bracket 35. 

 [0036] 

 The lower cam switch piece 36 protrudes downward i n the 
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vertical direction of the door sill 14 from the low er end portion 

of the lower support bracket 35.  The lower cam swi tch piece 

36 is supported by the lower support bracket 35, an d is located 

below the door sill 14 in the vertical direction so  as to face 

the door sill 14.  The lower cam switch piece 36 is  formed in 

a substantially flat plate shape.  The lower cam sw itch piece 

36 is located substantially parallel to the horizon tal direction 

in the lower end portion of the lower support brack et 35. 

 [0037] 

 The inclined surface portion 36a is formed in one end 

portion on the side in the door closing direction o f the first 

door part 11A in the lower cam switch piece 36.  Th e inclined 

surface portion 36a is inclined downward in the ver tical 

direction as the inclined surface portion 36a exten ds from one 

end portion of the lower cam switch piece 36 toward  the side 

in the door closing direction of the first door par t 11A.  The 

lower cam switch piece 36 comes into contact with t he lower 

detection switch 50 (to be described later), when t he first 

door part 11A moves to the closing end position T1.  

 [0038] 

 The lower detection switch 50 has a lower switch m ain 

body 51 and a lower switch bracket 52.  The lower s witch bracket 

52 is fixed to the lower end portion in the vertica l direction 

of the door sill 14.  The lower switch bracket 52 p rotrudes 

downward in the vertical direction from the lower e nd portion 
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of the door sill 14.  The lower switch main body 51  is fixed 

to the lower switch bracket 52. 

 [0039] 

 The lower switch main body 51 has a contact roller  51a.  

The contact roller 51a is disposed in the lower end  portion 

in the vertical direction of the lower switch main body 51.  

If the first door part 11A moves to the closing end  position 

T1, the contact roller 51a faces the lower cam swit ch piece 

36.  If the contact roller 51a is pressed after com ing into 

contact with the lower cam switch piece 36, the low er switch 

main body 51 is turned on.  The lower detection swi tch 50 outputs 

a lower door closing detection signal to the elevat or control 

device 60. 

1-2.  Control system of Elevator 

 [0040] 

 Next, a configuration of a control system of the e levator 

1 having the above-described configuration will be described 

with reference to Fig. 4. 

 As illustrated in Fig. 4, the elevator 1 has the e levator 

control device 60 serving as an example of the cont rol unit.  

The elevator control device 60 controls the driving  of respective 

units such as the hoisting machine 120 (refer to Fi g. 1) and 

the drive unit 21 which opens and closes the door p arts 11A 

and 11B.  The elevator control device 60 has a depa rture 

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

 [0041] 

 The departure condition determination unit 61 and the 

failure prediction diagnostic unit 62 are respectiv ely 

connected to the upper detection switch 40 and the lower 

detection switch 50 in a wireless or wired manner.  Based on 

the upper door closing detection signal and the low er door 

closing detection signal which are respectively out put from 

the upper detection switch 40 and the lower detecti on switch 

50, the departure condition determination unit 61 d etermines 

whether or not to cause the elevator car 110 to per form the 

elevating movement, that is, whether or not to caus e the elevator 

car 110 to depart.  In a case where the departure c ondition 

determination unit 61 determines that the elevator car 110 can 

depart, the departure condition determination unit 61 outputs 

a departure command to the elevator control device 60.  Based 

on the departure command output from the departure condition 

determination unit 61, the elevator control device 60 drives 

the hoisting machine 120 (refer to Fig. 1) so as to  cause the 

elevator car 110 to perform the elevating movement.  

 [0042] 

 The failure prediction diagnostic unit 62 diagnose s a 

failure prediction of the door parts 11A and 11B, b ased on the 

upper door closing detection signal and the lower d oor closing 

detection signal.  A storage unit 63 is disposed in  the failure 
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prediction diagnostic unit 62.  The storage unit 63  stores a 

first timer, a second timer, a first threshold, and  a second 

threshold.  The first timer measures and stores a t ime spent 

until the lower detection switch 50 outputs the low er door 

closing detection signal after the upper detection switch 40 

outputs the upper door closing detection signal.  T he second 

timer measures and stores a time spent until the up per detection 

switch 40 outputs the upper door closing detection signal after 

the lower detection switch 50 outputs the lower doo r closing 

detection signal. 

 [0043] 

 The failure prediction diagnostic unit 62 diagnose s the 

failure prediction of the door unit 12, based on th e time stored 

in the first timer, a value of the first threshold,  the time 

stored in the second timer, and a value of the seco nd threshold.  

The failure prediction diagnostic unit 62 has a com munication 

unit (not illustrated) for outputting a diagnosis r esult to 

an external management center or the elevator contr ol device 

60. 

2.  Departure Command Operation of Elevator Car 

 [0044] 

 Next, an example of a departure command operation of the 

elevator car 110 in the elevator 1 having the above -described 

configuration will be described with reference to F igs. 5 to 

7. 
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 Fig. 5 is a flowchart illustrating the example of the 

departure command operation of the elevator car 110 .  Fig. 6 

is a front view illustrating a state where a gap ap pears on 

the lower end portion side of the door part.  Fig. 7 is a front 

view illustrating a state where a gap appears on th e upper end 

portion side of the door part. 

 [0045] 

 As illustrated in Fig. 5, in a case where an opera tion 

button disposed in the elevator car 110 is operated  by a person, 

or if a predetermined time elapses in a state where  the pair 

of door parts 11A and 11B is open, the elevator con trol device 

60 outputs a door closing command (Step S11).  If t he door closing 

command is output through the process in Step S11, the drive 

unit 21 is driven so as to move the pair of door pa rts 11A and 

11B in the door closing direction in which both of these move 

close to each other. 

 [0046] 

 Next, if the predetermined time elapses, the depar ture 

condition determination unit 61 determines whether or not the 

upper detection switch 40 is turned on (Step S12).  That is, 

the departure condition determination unit 61 deter mines 

whether or not the first door part 11A moves in the  door closing 

direction, whether or not the upper cam switch piec e 34 of the 

upper switch pressing member 31 presses the contact  roller 41a 

of the upper detection switch 40, and whether or no t the upper 
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door closing detection signal is output from the up per detection 

switch 40. 

 [0047] 

 In a case where it is not determined that the uppe r 

detection switch 40 is turned on even after the pre determined 

time elapses in the process in Step S12 (determined  as NO in 

Step S12), the departure condition determination un it 61 outputs 

a door opening command to open the pair of door par ts 11A and 

11B (Step S14).  That is, the departure condition d etermination 

unit 61 determines that the gap appears in the uppe r end portion 

11a of the pair of door parts 11A and 11B.  The dep arture condition 

determination unit 61 temporarily opens the pair of  door parts 

11A and 11B. 

 [0048] 

 If the door closing command is output again in the  process 

in Step S11, the elevator control device 60 drives the drive 

unit 21 so as to move the pair of door parts 11A an d 11B in 

the door closing direction in which both of these m ove close 

to each other. 

 [0049] 

 In the process in Step S12, in a case where the de parture 

condition determination unit 61 receives the upper door closing 

detection signal from the upper detection switch 40  and 

determines that the upper detection switch 40 is tu rned on 

(determined as YES in Step S12), the departure cond ition 
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determination unit 61 determines whether or not the  lower 

detection switch 50 is turned on (Step S13).  That is, the 

departure condition determination unit 61 determine s whether 

or not the lower cam switch piece 36 of the lower s witch pressing 

member 32 presses the contact roller 51a of the low er detection 

switch 50, and whether or not the lower door closin g detection 

signal is output from the lower detection switch 50 . 

 [0050] 

 In a case where it is not determined that the lowe r 

detection switch 50 is turned on even after the pre determined 

time elapses in the process in Step S13 (determined  as NO in 

Step S13), the departure condition determination un it 61 outputs 

the door opening command to open the pair of door p arts 11A 

and 11B (Step S14).  That is, the departure conditi on 

determination unit 61 determines that a gap appears  in the lower 

end portion 11 b of the pair of door parts 11A and 11B.  The 

departure condition determination unit 61 temporari ly opens 

the pair of door parts 11A and 11B. 

 [0051] 

 In the process in Step S13, in a case where the de parture 

condition determination unit 61 receives the lower door closing 

detection signal from the lower detection switch 50  and 

determines that the lower detection switch 50 is tu rned on 

(determined as YES in Step S13), the departure cond ition 

determination unit 61 outputs the elevator car depa rture 
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instruction (Step S15). 

 [0052] 

 Here, if dust and dirt are accumulated in the guid e groove 

on the door sill 14 side due to the long-term use, as illustrated 

in Fig. 6, a door closing operation is performed in  a state 

where the lower end portion 11b of the door part 11 A is inclined.  

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

inclined in a so-called inverted V-shape in which a  gap S1 in 

the lower end portion 11b of the pair of door parts  11A and 

11B is larger than that in the upper end portion 11 a.  In this 

state, the upper detection switch 40 is pressed by the upper 

cam switch piece 34, and is turned on.  However, th e contact 

roller 51a of the lower detection switch 50 is not in contact 

with the lower cam switch piece 36.  Accordingly, t he lower 

detection switch 50 is not pressed. 

 [0053] 

 In addition, if dust and dirt are accumulated on t he door 

rail 16 side due to the long-term use, as illustrat ed in Fig. 

7, the door closing operation is performed in a sta te where 

the upper end portion 11a of the door part 11A is i nclined.  

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

inclined in a so-called V-shape in which a gap S2 i n the upper 

end portion 11a of the pair of door parts 11A and 1 1B is larger 

than that in the lower end portion 11b.  In this st ate, the 

lower detection switch 50 is pressed by the lower c am switch 
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piece 36, and is turned on.  However, the contact r oller 41a 

of the upper detection switch 40 is not in contact with the 

upper cam switch piece 34.  Accordingly, the upper detection 

switch 40 is not pressed. 

 [0054] 

 In contrast, according to the elevator 1 of this e xample, 

when both the upper detection switch 40 and the low er detection 

switch 50 are turned on and both the upper door clo sing detection 

signal and the lower door closing detection signal are output, 

the elevator car 110 can perform the elevating move ment.  In 

this manner, as illustrated in Figs. 6 and 7, even in a state 

where the pair of door parts 11 A and 11 B is close d while being 

inclined in the inverted V-shape or in the V-shape,  it is possible 

to prevent the elevator control device 60 from erro neously 

detecting the door unit 12 as if the door unit 12 i s normal.  

As a result, it is possible to prevent the elevator  car 110 

from performing the elevating movement in a state w here the 

gaps S1 and S2 appear in the upper end portion 11a and the lower 

end portion 11b of the pair of door parts 11A and 1 1B. 

 [0055] 

 In a case where any one of the upper door closing detection 

signal and the lower door closing detection signal is not output 

even after the predetermined time elapses, the depa rture 

condition determination unit 61 determines that the  door closing 

operation of the door unit 12 is abnormal, and open s the pair 
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of door parts 11A and 11B.  In this manner, foreign  substances 

caught in the upper end portion 11a or the lower en d portion 

11b of the pair of door parts 11A and 11B can be re moved, or 

the dust and dirt accumulated in the door sill 14 o r the door 

rail 16 can be removed. 

3.  Failure prediction Diagnostic Operation 

 [0056] 

 Next, an example of a failure prediction diagnosti c 

operation of the door unit 12 in the elevator 1 hav ing the 

above-described configuration will be described wit h reference 

to Fig. 8. 

 Fig. 8 is a flowchart illustrating the failure pre diction 

diagnostic operation. 

 [0057] 

 As illustrated in Fig. 8, in a case where the oper ation 

button disposed in the elevator car 110 is operated  by a person, 

or if the predetermined time elapses in a state whe re the pair 

of door parts 11A and 11B is open, the elevator con trol device 

60 outputs the door closing command (Step S21).  Ne xt, the 

failure prediction diagnostic unit 62 determines wh ether or 

not the upper detection switch 40 is turned on (Ste p S22).  That 

is, the failure prediction diagnostic unit 62 deter mines whether 

or not the upper door closing detection signal is o utput from 

the upper detection switch 40. 

 [0058] 



 

 25 

 In the process in Step S22, in a case where the fa ilure 

prediction diagnostic unit 62 receives the upper do or closing 

detection signal from the upper detection switch 40  and 

determines that the upper detection switch 40 is tu rned on 

(determined as YES in Step S22), the failure predic tion 

diagnostic unit 62 causes the first timer to start time 

measurement (Step S23).  Next, the failure predicti on 

diagnostic unit 62 determines whether or not the lo wer detection 

switch 50 is turned on (Step S24).  That is, the fa ilure 

prediction diagnostic unit 62 determines whether or  not the 

lower door closing detection signal is output from the lower 

detection switch 50. 

 [0059] 

 In the process in Step S24, in a case where the fa ilure 

prediction diagnostic unit 62 receives the lower do or closing 

detection signal from the lower detection switch 50  and 

determines that the lower detection switch 50 is tu rned on 

(determined as YES in Step S24), the failure predic tion 

diagnostic unit 62 causes the first timer to stop t he time 

measurement (Step S25).  That is, the failure predi ction 

diagnostic unit 62 causes the first timer to measur e a time 

spent until the lower detection switch 50 outputs t he lower 

door closing detection signal after the upper detec tion switch 

40 outputs the upper door closing detection signal.  

 [0060] 
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 Next, the failure prediction diagnostic unit 62 ca uses 

the storage unit 63 to store the time measured by t he first 

timer (Step S26).  Subsequently, the failure predic tion 

diagnostic unit 62 determines whether or not the ti me measured 

by the first timer exceeds the first threshold (Ste p S27). 

 [0061] 

 In the process in Step S27, in a case where the fa ilure 

prediction diagnostic unit 62 determines that the t ime measured 

by the first timer exceeds the first threshold (det ermined as 

YES in Step S27), the failure prediction diagnostic  unit 62 

outputs an inverted V-shape failure prediction to a n external 

management center or the elevator control device 60  (Step S28).  

Subsequently, the elevator control device 60 perfor ms a normal 

operation (Step S40).  In this manner, the failure prediction 

diagnostic unit 62 can prevent the occurrence of a so-called 

inverted V-shape failure in which the gap S1 of the  lower end 

portion 11b of the pair of door parts 11A and 11B i s larger 

than that of the upper end portion 11a as illustrat ed in Fig. 

6. 

 [0062] 

 In the process in Step S27, in a case where the fa ilure 

prediction diagnostic unit 62 determines that the t ime measured 

by the first timer does not exceed the first thresh old 

(determined as NO in Step S27), the failure predict ion diagnostic 

unit 62 determines that the inverted V-shape failur e as 
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illustrated in Fig. 6 does not occur.  Subsequently , the 

elevator control device 60 performs the normal oper ation (Step 

S40). 

 [0063] 

 In the process in Step S22, in a case where the fa ilure 

prediction diagnostic unit 62 determines that the u pper 

detection switch 40 is not turned on (determined as  NO in Step 

S22), the failure prediction diagnostic unit 62 det ermines 

whether or not the lower detection switch 50 is tur ned on (Step 

S31).  In the process in Step S31, in a case where the failure 

prediction diagnostic unit 62 determines that the l ower 

detection switch 50 is not turned on, the failure p rediction 

diagnostic unit 62 returns to the process in Step S 22. 

 [0064] 

 In the process in Step S31, in a case where the fa ilure 

prediction diagnostic unit 62 receives the lower do or closing 

detection signal from the lower detection switch 50  and 

determines that the lower detection switch 50 is tu rned on 

(determined as YES in Step S31), the failure predic tion 

diagnostic unit 62 causes the second timer to start  the time 

measurement (Step S32).  Next, the failure predicti on 

diagnostic unit 62 determines whether or not the up per detection 

switch 40 is turned on (Step S33). 

 [0065] 

 In the process of Step S33, in a case where the fa ilure 
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prediction diagnostic unit 62 receives the upper do or closing 

detection signal from the upper detection switch 40  and 

determines that the upper detection switch 40 is tu rned on 

(determined as YES in Step S33), the failure predic tion 

diagnostic unit 62 causes the second timer to stop the time 

measurement (Step S34).  That is, the failure predi ction 

diagnostic unit 62 causes the second timer to measu re a time 

spent until the upper detection switch 40 outputs t he upper 

door closing detection signal after the lower detec tion switch 

50 outputs the lower door closing detection signal.  

 [0066] 

 Next, the failure prediction diagnostic unit 62 ca uses 

the storage unit 63 to store the time measured by t he second 

timer (Step S35).  Subsequently, the failure predic tion 

diagnostic unit 62 determines whether or not the ti me measured 

by the second timer exceeds the second threshold (S tep S36). 

 [0067] 

 In the process in Step S36, in a case where the fa ilure 

prediction diagnostic unit 62 determines that the t ime measured 

by the second timer exceeds the second threshold (d etermined 

as YES in Step S36), the failure prediction diagnos tic unit 

62 outputs the V-shape failure prediction to the ex ternal 

management center or the elevator control device 60  (Step S37).  

Subsequently, the elevator control device 60 perfor ms the normal 

operation (Step S40).  In this manner, the failure prediction 
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diagnostic unit 62 can prevent the occurrence of a so-called 

V-shape failure in which the gap S2 of the upper en d portion 

11a of the pair of door parts 11A and 11B is larger  than that 

of the lower end portion 11b as illustrated in Fig.  7. 

 [0068] 

 In the process in Step S36, in a case where the fa ilure 

prediction diagnostic unit 62 determines that the t ime measured 

by the second timer does not exceed the second thre shold 

(determined as NO in Step S36), the failure predict ion diagnostic 

unit 62 determines that the V-shape failure as illu strated in 

Fig. 7 does not occur.  Subsequently, the elevator control 

device 60 performs the normal operation (Step S40).   In this 

manner, the failure prediction diagnostic operation  performed 

using the failure prediction diagnostic unit 62 is completed. 

 [0069] 

 In this way, according to the elevator 1 of this e xample, 

the failure prediction of the door unit 12 can be d iagnosed, 

based on a difference between the timings at which the upper 

detection switch 40 and the lower detection switch 50 

respectively output the upper door closing detectio n signal 

and the lower door closing detection signal.  As a result, the 

door sill 14 or the door rail 16 can be cleaned, or  maintenance 

work can be carried out for the door unit 12 before  the failure 

occurs in the door unit 12.  Furthermore, it is als o possible 

to adjust a gap such as the gap S1 and S2 of the up per end portion 
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11a and the lower end portion 11b of the pair of do or parts 

11A and 11B. 

 [0070] 

 In the above-described example, an example has bee n 

described in which the failure prediction diagnosti c unit 62 

outputs the failure prediction when the time measur ed by the 

first timer or the second timer exceeds the first t hreshold 

or the second threshold.  However, the invention is  not limited 

thereto.  For example, the storage unit 63 may stor e a difference 

(“time difference”) in advance between the time at which the 

upper door closing detection signal is output when the door 

closing operation of the pair of door parts 11A and  11B is 

performed at an initial stage of installing the ele vator 1 and 

the time at which the lower door closing detection signal is 

output.  Subsequently, the failure prediction may b e determined 

by comparing the time difference stored in advance in the storage 

unit 63 with the time difference after the elevator  1 is used 

for a predetermined period. 

 [0071] 

 Further, in the above-described example, an exampl e has 

been described as follow.  The first timer and the second timer 

are disposed in the failure prediction diagnostic u nit 62 so 

as to predict the failure, based on the time differ ence between 

the times at which the upper detection switch 40 an d the lower 

detection switch 50 respectively output the upper d oor closing 
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detection signal and the lower door closing detecti on signal.  

However, the invention is not limited thereto.  For  example, 

an encoder may be disposed in the drive unit 21 so as to determine 

the failure prediction, based on an actual position  of the door 

part 11A when the upper detection switch 40 and the  lower 

detection switch 50 respectively output the upper d oor closing 

detection signal and the lower door closing detecti on signal. 

4.  Configuration Example of Building Side Door Uni t 

 [0072] 

 In the above-described embodiment, an example has been 

described in which the upper detection switch 40 an d the lower 

detection switch 50 are disposed in the door parts 11A and 11B 

of the elevator car 110.  However, the invention is  not limited 

thereto.  For example, the invention may be applied  to a building 

side door unit which covers the doorway disposed in  each floor 

of a building structure so as that the doorway is o penable and 

closeable. 

 [0073] 

 Next, a configuration example of the building side  door 

unit will be described with reference to Fig. 9. 

 Fig. 9 is a front view illustrating the building s ide 

door unit. 

 [0074] 

 As illustrated in Fig. 9, a building side door uni t 212 

has a pair of door parts 211A and 211B.  The pair o f the door 
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parts 211A and 211B are movably supported by a door  pocket 213 

disposed in the doorway of a building and a door si ll 214.  The 

door pocket 213 is disposed in the upper end portio n in the 

vertical direction of the doorway, and the door sil l 214 is 

disposed in the lower end portion of the doorway. 

 [0075] 

 A first door hanger 217A is disposed in an upper e nd portion 

211a in the vertical direction of a first door part  211A, and 

a second door hanger 217B is disposed in the upper end portion 

211a in the vertical direction of a second door par t 211B.  

Movement rollers 225 are respectively rotatably dis posed in 

the first door hanger 217A and the second door hang er 217B.  

The movement roller 25 slidably engages with a door  rail 216 

disposed in the door pocket 213. 

 [0076] 

 The first door hanger 217A has a first interlockin g member 

226 and an upper switch pressing member 231.  The s econd door 

hanger 217B has a second interlocking member 227 an d a locking 

hook member 271 configuring a locking mechanism 270 .  The 

locking hook member 271 is rotatably supported by t he second 

door hanger 217B. 

 [0077] 

 A slider 218 slidably inserted into the guide groo ve 

disposed in the door sill 14 is disposed in a lower  end portion 

211b in the vertical direction of the first door pa rt 211A and 
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the second door part 211B.  A lower switch pressing  member 232 

is disposed in the lower end portion 211b of the fi rst door 

part 211A.  A lower detection switch 250 is dispose d on the 

first door part 11A side of the door sill 14. 

 [0078] 

 The door pocket 213 has the door rail 216, a first  pulley 

221, a transfer belt 222, a second pulley 223, a fi xing hook 

member 272, and an upper detection switch 240. 

 [0079] 

 The first pulley 221 is located on one end portion  side 

in the horizontal direction in the door pocket 213,  and the 

second pulley 223 is located on the other end porti on side in 

the horizontal direction in the door pocket 213.  T he transfer 

belt 222 formed in an endless state is wound around  the first 

pulley 221 and the second pulley 223.  The first in terlocking 

member 226 and the second interlocking member 227 i nterlock 

with the transfer belt 222. 

 [0080] 

 The fixing hook member 272 is fixed to the door po cket 

213.  The fixing hook member 272 engages with the l ocking hook 

member 271 so as to be releasable therefrom.  The l ocking hook 

member 271 and the fixing hook member 272 configure  the locking 

mechanism 270. 

 [0081] 

 The upper switch pressing member 231 has an upper support 
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bracket 233 and an upper cam switch piece 234.  A c onfiguration 

of the upper support bracket 233 and the upper cam switch piece 

234 is the same as a configuration of the upper sup port bracket 

33 and the upper cam switch piece 34 which are disp osed in the 

elevator car 110.  Thus, description thereof will b e omitted. 

 [0082] 

 The upper detection switch 240 has an upper switch  main 

body 241 and an upper switch bracket 242.  The uppe r switch 

main body 241 has a contact roller 241a which comes  into contact 

with the upper cam switch piece 234 when the first door part 

211A moves to the closing end position.  The other configuration 

is the same as the configuration of the upper detec tion switch 

40 disposed in the elevator car 110.  Thus, descrip tion thereof 

will be omitted. 

 [0083] 

 The lower switch pressing member 232 has a lower s upport 

bracket 235 and a lower cam switch piece 236.  A co nfiguration 

of the lower support bracket 235 and the lower cam switch piece 

236 is the same as a configuration of the lower sup port bracket 

35 and the lower cam switch piece 36 which are disp osed in the 

elevator car 110.  Thus, description thereof will b e omitted. 

 [0084] 

 The lower detection switch 250 has a lower switch main 

body 251 and a lower switch bracket 252.  The lower  switch main 

body 251 has a contact roller 251a which comes into  contact 



 

 35 

with the lower cam switch piece 236 when the first door part 

211A moves to the closing end position.  The other configuration 

is the same as the configuration of the lower detec tion switch 

50 disposed in the elevator car 110.  Thus, descrip tion thereof 

will be omitted. 

 [0085] 

 In the upper detection switch 240, if the contact roller 

241a is pressed after coming into contact with the upper cam 

switch piece 234, the upper switch main body 241 is  turned on.  

The upper detection switch 240 outputs the upper do or closing 

detection signal to the elevator control device 60 (refer to 

Fig. 4).  If the contact roller 251a is pressed aft er coming 

into contact with the lower cam switch piece 236, t he lower 

switch main body 251 is turned on.  The lower detec tion switch 

250 outputs the lower door closing detection signal  to the 

elevator control device 60 (refer to Fig. 4). 

 [0086] 

 The departure condition determination unit 61 of t he 

elevator control device 60 receives the upper door closing 

detection signal and the lower door closing detecti on signal 

from the upper detection switch 240 and the lower d etection 

switch 250 which are disposed in the building side door unit 

212 on each floor.  The departure condition determi nation unit 

61 outputs an elevator car departure instruction, w hen the 

departure condition determination unit 61 receives door closing 
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detection signals from all of the detection switche s including 

the upper detection switch 40 and the lower detecti on switch 

50 which are disposed in the elevator car 110, and the upper 

detection switch 240 and the lower detection switch  250 which 

are disposed in the building side door unit 212 on each floor. 

 [0087] 

 In this manner, in a state where gaps appear not o nly 

in the elevator car 110 but also the upper end port ion 211a 

or the lower end portion 211b of the door parts 211 A and 211B 

disposed in the building structure, it is possible to prevent 

the elevator car 110 from performing the elevating movement.  

As a result, it is possible to prevent the elevator  car 110 

from being interfered during the elevating movement , due to 

foreign substances entering the inside of the eleva tor hoistway 

100 through the gap in the upper end portion 211a o r the lower 

end portion 211b of the door parts 211A and 211B wh ich are disposed 

in the building structure. 

 [0088] 

 The failure prediction diagnostic unit 62 receives  the 

door closing detection signals individually from th e upper 

detection switch 240 and the lower detection switch  250 which 

are disposed in the building side door unit 212 on each floor.  

In this manner, a state of the building side door u nit 212 on 

each floor can be individually diagnosed. 

 [0089] 
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 The present invention is not limited to the embodi ment 

described above and illustrated in the drawings, an d various 

modification examples can be made without departing  from the 

gist of the invention described in the appended cla ims. 

 [0090] 

 In the embodiment described above, an example has been 

described in which the opening of the cage is opene d or closed 

by causing the pair of door parts to move close to or to move 

away from each other.  However, the invention is no t limited 

thereto.  The opening of the cage may be opened or closed by 

moving one door part. 

 [0091] 

 The detection switch is not limited to the detecti on switch 

having the contact roller described above.  The swi tch pressing 

member for pressing the detection switch is not lim ited to the 

cam switch piece having the inclined surface portio n described 

above.  The invention can employ other various stru ctures as 

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 

door part moves to the closing end position T1 when  the detection 

switch is pressed by the switch pressing member.  H owever, the 

invention is not limited thereto.  As the detection  switch, 
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the invention may employ an optical detection switc h including 

a light emitting unit for emitting light and a ligh t receiving 

unit for receiving the light emitted from the light  emitting 

unit.  A light blocking plate may be disposed in th e door part 

in order to block the light emitted from the light emitting 

unit when the door part moves to the closing end po sition T1.  

In this way, as the detection switch, the invention  can employ 

infrared sensors or other various detection switche s in addition 

to the mechanical and optical detection switches. 

 [0093] 

 In the description herein, terms such as “parallel ” and 

“orthogonal” are used.  However, the terms not only  mean a 

strictly “parallel” and “orthogonal” state, but als o mean a 

“substantially parallel” and “substantially orthogo nal” state 

including a “parallel” and “orthogonal” state in a range where 

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) 

 61: departure condition determination unit (contro l unit) 

 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 
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[Designation of Document] Claims 

[Claim 1] 

 An elevator comprising: 

 an elevator car that causes an elevator hoistway d isposed 

in a building structure to perform elevating moveme nt; 

 a door part that covers an opening of the elevator  car 

or a doorway disposed on each floor of the building  structure 

so as to be openable and closeable; 

 an upper detection switch that outputs an upper do or 

closing detection signal when it is detected that t he door part 

moves to a closing end position which is a position  where the 

door part covers and closes the opening or the door way in an 

upper end portion in a vertical direction of the do or part; 

 a lower detection switch that outputs a lower door  closing 

detection signal when it is detected that the door part moves 

to the closing end position in a lower end portion in the vertical 

direction of the door part; and 

 a control unit that determines whether or not to c ause 

the elevator car to perform the elevating movement,  based on 

the upper door closing detection signal and the low er door 

closing detection signal, 

 wherein the control unit determines that the eleva tor 

car is capable of performing the elevating movement , when the 

control unit receives both the upper door closing d etection 

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 part in a case 

where the control unit does not receive any one of the upper 

door closing detection signal and the lower door cl osing 

detection signal, even though a predetermined time elapses after 

a door closing command to close the door part is ou tput. 

 

[Claim 3] 

 The elevator according to claim 1, 

 wherein the control unit has a failure prediction 

diagnostic unit for diagnosing a failure prediction  of the door 

part, based on the upper door closing detection sig nal and the 

lower door closing detection signal. 

 

[Claim 4] 

 The elevator according to claim 3, 

 wherein the failure prediction diagnostic unit dia gnoses 

the failure prediction of the door part, based on a  timing at 

which the upper door closing detection signal is ou tput from 

the upper detection switch and a timing at which th e lower door 

closing detection signal is output from the lower d etection 

switch. 
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[Claim 5] 

 The elevator according to claim 4, 

 wherein the failure prediction diagnostic unit has  a 

storage unit which stores a time spent until the lo wer door 

closing detection signal is output from the lower d etection 

switch after the upper door closing detection signa l is output 

from the upper detection switch and a time spent un til the upper 

door closing detection signal is output from the up per detection 

switch after the lower door closing detection signa l is output 

from the lower detection switch. 

 

[Claim 6] 

 The elevator according to claim 1, 

 wherein the upper detection switch and the lower d etection 

switch are disposed in all of the door parts in the  door part 

disposed in the elevator car and the door part disp osed in the 

doorway on each floor of the building structure, an d 

 wherein the control unit causes the elevator car t o perform 

the elevating movement, when the control unit recei ves all of 

the upper door closing detection signal output from  the upper 

detection switch disposed in all of the door parts and the lower 

door closing detection signal output from the lower  detection 

switch disposed in all of the door parts. 

 

[Claim 7] 
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 The elevator according to claim 1, further compris ing: 

 a door pocket that is 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 

 a door sill that is disposed in a lower end portio n of 

the opening or the doorway in the vertical directio n, and that 

supports the door part so as to be movable in the o pening/closing 

direction of the door part, 

 wherein the upper detection switch has 

  an upper switch bracket fixed to the door pocket,  

and 

  an upper switch main body fixed to the upper swit ch 

bracket, 

 wherein the lower detection switch has 

  a lower switch bracket fixed to the door sill, an d 

  a lower switch main body fixed to the lower switc h 

bracket, 

 wherein an upper pressing member for pressing the upper 

detection switch at the closing end position is dis posed in 

the upper end portion of the door part in the verti cal direction, 

 wherein a lower pressing member for pressing the l ower 

detection switch at the closing end position is dis posed in 

the lower end portion of the door part in the verti cal direction, 
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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 

  an upper cam switch piece fixed to the upper supp ort 

bracket so as to press a contact roller disposed in  the upper 

switch main body, 

 wherein the lower pressing member has 

  a lower support bracket fixed to the lower end 

portion of the door part, and 

  a lower cam switch piece fixed to the lower suppo rt 

bracket so as to press a contact roller disposed in  the lower 

switch main body, and 

 wherein one end portion on a side in a door closin g 

direction which is a direction in which the door pa rt is closed 

in the upper cam switch piece and the lower cam swi tch piece 

has an inclined surface portion inclined downward i n the vertical 

direction as the inclined surface portion faces a s ide in the 

door closing direction of the door part.


