10

20

b
3
0

30

L
o

ELEVATCR WITH INTER~-FLOOR ADJUSTMENT FUNCTICON
FIELD
Embodiments described herein relate generally to
an elevator with an inter~flooz adjustment function,
comprising a car frame comprising at least two cars

vertically connected and being capable of adjusting a

{3

distance between the cars in the car frame in

accordance with an inter-floor distance bestween
destination floore.
BACKGROUND
In skyscrapers, stc., in crder to improve space
efficiency, an elevator comprising two cars vertically

-

connected is used as a vertical transportation means
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inside such buildings. This type of elevator is c
a "deouble-deck elevator™.

In the double-deck elevator, there is a type
eguipped with an inter-floor adiustment function, which
adjusts the distance between upper and lower cars
within a car frame by moving the cars relative to each
other. Even when the height of each floor of the
building is not constant, the upper and lower cars can
stop in accordance with heights of the respective
floors, by the inter-floor adjustment function.

If a failure of the inter~floor adjustment
function occurs for any reasons, the distance between
the upper and lower cars cannot be adjusted in

accordance with the heights of the respsctive

destination floors. In this case, a rescue operation
of stopping the upper and lower cars at the floors one
after one and causing the passengers to get off the

sin
slevator needs to be executed.

4

the elevator i1s equipped with a "door—

¢

In general,

i

as one of safety
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open run protection funct
unctions. This function stops the elevator running

when the doors of the upper and lower cars are open
cutside a door-open run protection zone. The door-open

run protection zone is set relative to the level of
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each Tfloor.

When the door of one of the cars is openad to
allow the passengers to get off the elevator at the
rescue operation, if the other car is stopped in the

vicinity of the door-open run protection zone, the

s

ther car 1s often outside the door-open run protection
zone due to vibration generated when the passengers get
off the elevator. At this time, since the door of one
of the cars is opened, a detection error occurs if the
elevator runs in & door-opened state. For this reason,
the "door-open run protection function" is operated
such that the passengers in the other car are trapped
by the operation stop.

The embodiments described herein aim to provide an
elevator with an inter-floor adjustment function,

capable of preventing & iLrap accident at the rescue

operation executed due to the failure of the inter-
floor adjustment functipn and rescuing the passengers
in each car in safety.

SUMMARY

In general, according to ons embodiment, an
elevator with an inter~floocr adjustment function,
including a car frame in which at least two cars are
vertically connected to each other and being capable of
adjusting a distance between the cars in the car frame,
includes a monitoring module, a rescue operation
module, and a function shutoff module.

The monitoring module monitors a landing state of
each of the cars and, when the car is positioned
outside a predetermined docr-open run protection zone
during opening & door cof the car, stops an operation.
The rescue operation module executes a rescue
operation, lands sach of the cars on a rescue floor,
and opens a door of the car at occurrence of abnormal
conditions in the inter-flocr adjustment funciien. The
function shutoff module shuts off a function of the

monitoring module for a car other than the car having
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the door opened on the rescue floor, of the cars, while
the rescue operaticn 1s executed by the rescue
cperation module.
BRIEEF DESCRIPTION OF THE DRAWINGS
FiG. 1 is an illustration showing a structure of
an elevator with an inter-floor adjustment function
according to First Embodiment.
2 is a diagram showing a constitution of a
ry device provided on the elevator according to
is an illustration showing an inter-flioor
distance table provided at the elevator according to

FIG. 4 is an illlustration showing an operation

in
o)
4
D
(o)
¢
jai]
o
]
6]
T
I}
O
<1
(=N
Q.
®
%
a
t
¢t

he elevator according to First

FIG. 5 is a block diagram showing a functional
configuration of an elevator controller and an inter-
floor adjustment contreller according teo First
Embodiment.

FIG. 6 is an illustration for explanation of a
door-open run protection zeone of the elevator according

to First Enmbodiment.

FIG. 7 is a flowchart showing processing in a
rescue operation of the elevator according to First

Embodiment.

FIG. 8 is an illustration showing a shutoff timing
of & car monitoring power at the rescue operation of
the elevator according to First Embodiment.

FIG. 9 i1s a block diagram showing a functional
constitution of an elevator controller and an inter-

-

floor adjustment controller

J.J

ccording to the Secon

Embodinent.

B

F1G. 10 is an illustration for explanation cf a
door-open run protection zone of the elevator according

mbodiment.

i

to Second

FiG. 11 is a flowchart showing processing at a
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rescue operation of the elevator according to Second
Embodiment .
DETAILED DESCRIPTION
Embodiments will be described hersinafter with
reference to the accompanying drawings.
{First Embodiment)
FIG. 1 shows a structure of an slevator with an

o

inter-floor adjustment function according to First
Embodiment. The elevator is explained as a double-deck
elevator comprising two cars 2 and 3 (hereinafter
referred Lo as an upper car and a lower car) in a car
A main rope 13 is wound around a traction machins
11 via a deflector sheave 12, etc. A car frame 1

agcends and descends in a hoistway via the main rop

D

13, by the drive of the traction machine 11. The upper
e

e
car 2 and the lower car 3 are connected to the car
frame 1 by means of ball screws 5a, 3k, 6a and 6b so as
to be freely movable in a vertical direction. The ball

screws 5a, 5b, 6a and &b are supported by an upper beam
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la and an 7, and move the upper car Z
and the lower car 3 in the upper and lower directions,
by driving motors 4a and 4b.

In addition, an inter-floor adijustment controlle
20, a door controller {not shown), etc., are mounted in
the car frame 1. These devices are connected to an
elevator controller 10 via a tall cord 14 arranged on a
duct-under~car 15.

The elevatcr controller 10 is a sc-called “control
panel”, which is installed in & machine room, etc. of a
building. The elevatcr controller 10 executes overall
contrel of the elevater including the drive control of
the traction machine 11. A seismic sensor 16 is

onnected Lo the elevator controller 10. When an
earthguake of a predetermined level or higher is
detected by the earthqguakse sensor 16, the elevator

controller 10 stops the running car frame 1 on a
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nearest floor, allows the passengers to get off and
stands by. Such an operation is called "earthguake
emergency operation™.

O the other hand, the inter-floor adjustment
controller 20 drives the motors 4a and 4b and adjustis a
distance between the upper car 2 and the lower ca
accordance with instructions from the elevator
controiler 10. he inter-floor adjustme controller

nt
ce 306. As the

'_x.,

20 comprises an exchangeable memory des
memory device 30, for example, an EEPROM, a memory card
or a USB memory can be used.

At the memory device 30, an inter-floor distance
table 31 (FIiG. 3} corresponding to a destination floor
under control and an operation speed table 32 (FIG. 4)
corresponding to a departure floor and a destination
floor are provided as shown in FIG. 2,

FIG. 3 shows an exampie of the inter-floor

distance table 31. In this example, an inter-floor
distance between destination floors under controcl as
designated by a floor command signal output from the

s

elevator contrallier 10 is indicated.
FIG. 4 shows an example of the operation speed
table 32. A speed at an inter-floor adiustment

operation is set in the operation speed table 32. For

x =

lilows the upper car 2 and

9]
g

example, a parameter
the lower car 3 to move at a spead of 45 mm/s, for

running from 1F to 3F, is set. In the figure, a symbol
"-" (minus) indicates reducing the distance between the

)
r 2 and the lower car 3 at the speed.
ndir

upper ca
A landing control of the double-deck elevator will

In the double-deck elevator, when the elevator
stops at destination floors, the car frame 1 is
poesitioned and stopped by a landing vane 21 for the car
frame. More specifically, the elevator stops when a
landing switch 24 provided at the car frame 1 enters a

range of the landing vane 21. In the double-deck
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elevator with the inter-floor adiustment function, a
position of the landing vane 21 is determined such that
a canrer of the car frame 1 is set toc be a center of

l‘ﬁ

n, wnhen the destination floors are
determined, the inter-floor adjustment is started by
the driving of the motors 4a and 4b and the interval
between the upper car 2 and the lower car 3 in the car
frame 1 1s adjusted in accordance with an inter-floor
fistance between the destination floors. Landing
switches Z5 and 26 are alsc provided for the upper car
2 the lower car 3, respectively, similarly to the car
frame 1. Positioning (level adjustment) of the upper
car 2 and the lower car 3 can be confirmed, based on a
positional relationship between the landing switches 25
and 26 and landing vanes 22 and 23. The landing vanes
21 to 23 are arranged on a hoilstway wall., In the
figure, 27a and 27b denote landing halls of the
respective floors.

In the figure, 40 to 42 dencte pul
{PGs). The PG 40 is mounted on a rotar
traction machine 11 and configured to output a pulse

signal synchronously with the rotation of the traction

machine 11. The PGs 41 and 42 are mounted on rotary

0
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shafts of the motors 4a 4 for inter~floor

adjustmant, respectively, and configured to output

)
C"I

pulse signals synchronously with rotations of the
motors 4a and 4b, respectively. The pulse signals are
supplied to the elevator controller 10.

The elevator controller 10 and the inter—-floor
adjustment controller Z0 are functionally separated in
FIG. 1. However physically, drive control portions of
the motors 4a and 4b alone may be mounted on the car
frame 1 and the other portions may be provided on the
elevator controller

FIG. 5 1s a block diagram illustrating a
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onal configuration of the elevator controller 10
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he inter-fioor adjustment controller 20 in the
First Embodiment.

Each of the elevator controller 10 and the inter-
floor adjustment controller 20 is equipped with an
input-output device {(not shown) and various signals are
handled via the input-output device. More

cally, when the destination fioors {also called
target floors) of the car frame 1 are determined,
indicating the destination floors and an

L command are output from the elevator
r 10 to the inter-floor adjustment controller
20. The inter-flocr adjustment controller 28 thersby
intar-floor distance data corresponding to the
destination floors from the memory device 30 and
adjusts the interval between the upper car 2
lower car 3 in the car frame 1 in accorda h
inter-floor distance between the destination floors.
The destination floors of the car frame 1 inclu
filoor corresponding to the upper ca e
corresponding to the lower car 3.
ing door switches 50 of respective floors, an

upper car door switch 51 and a lower car door switch 52
are connected to the elevator controller 10. The
landing door switches 50 of the respective floors are
connected serially. Signals of the landing door
switches 50 are input to the elevator controller 10 via

) 3

a door-open/close signal relay of the upper car do
switch 351 and a door-open/close signal relay of t

f the

lower car door switch 5Z2. In addition, the landing
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switch 24 for the car frame, the landing switch 25 fo

iy

the upper car, and the landing switch 26 for the lower
a re connected Lo the slevator controller 10.

The elevator contreller 10 1s equipped with an
upper car monitoring device 53, a lower car monitoering
device 54 and an operation contrcller 55.

The upper car monitoring device 53 is provided as
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a unit for monitoring the uppe

the operation controller 55.
device 53 comprises a door-
of monitoring a landing
on the door-open/
landing signal ©f the landing

topping the operation when th
door-oper

run protection zone set on eac

The uppex

state of the upper car 2,

wed state 1s positioned ou

r car, independently of

car monitoring

open run protection function

based

close signal of the upper car 2 and a

switch 25, ang of

e upper car 2 in the
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a denotes a
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power supply of the upper car monitoring device 53.
ce 24

The lower car monitoring
a unit for monitoring the lowe
the operation controller 55.
device 54 has a door-open run
monitoring a landing state of
the door-open/close signal of
landing signal of the landing
topping the operation when
dooruopened state 1is positione
run protection zone set on eac

vowar suppiy o¢f the lowerx

The "door-open run proetection zons"

range in which the door is ope
the landing wvanes 22 and 23 fo
uppexr

run protection

car 2 and the lowsr car

zone, opening ti
When the door 1s opened cutsid
running

protection zone, is pr

If the apﬂer car 2 and the lower car 3

the landing

doocr~ open perwﬂs ion zones, as

Ja denote car doors, which are
association with landing hall
landing.

When the upper car Z and

The lows

car monitoring device

davice 04

r car, independently of
car monitoring

protection function of

the lower car 3, based on
the lower car 3 and a
switch 26, and of

the lower car 3 in the

d outside the door-cpen

h floor. 54a denotes a

1
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6

8 oda

G
o

Qs

f..¢

nable as determined by
r the cars. When the
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he door 1s pernitted.
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ohibited.
land
27z and Z27b of the
switches 25 and 24 are
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arbitrary floors, i1f the 1

an
sositioned in the ranges of the
¥

1
Z3, opening the doors of the uppe
3 is permitted. It is desirable that the upper car 2
and the lower car 3 should land such that, ideally, the
landing switches 25 and 26 are at central positions of
the landing vanes 22 and 23, respectively.

The operation controller 55 controls all
operations of the double~deck elevator, based on
various signals including the landing signal of the
landing switch 24 for the car frame. In the present
embodiment, the coperation controll
with a rescue coperation module 5%a and a function
shutoff module 55b as functions rel t
tloor adjustment of the double—~deck elsvator.

The rescue operatlion module 55a execu
operation, urges the upper car 2 and the lower
the car frame 1 to land on rescue flcocors, respectively,
and open the docrs of the cars, when abnormal

onditions occur in the inter~floor adjustment

J.

oller 20. The function shutoff module 55b shuts

oring function corresponding to & car other
than the car having the door opened on the rescue floor
during the rescue operation.

In other words, if the door of the upper car 2 is
cpened on the rescue floor during the rescue operation,
the menitoring function of the lower car 3 is ghut off
by shutting down the power supply 54a of the lowsr car
monitoring device 54. The door-open run protection
function therefore does not work even if the lower car
3 is positioned outside the door-open permission zone
while the door of the upper car 2 is opened. On the
other hand, 1f the door of the lower car 3 is copened on
the rescue floor during e operation, the
ronitoring function r 2 is shut cff by
shutting down the power supply 53a of the upper car

n

monitoring device 53. The door-open run protection
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function therefore does not work ever if the upper car
2 is positioned outside the door-open permission zone
while the door of the lower cax 3 i1s opened.

Processing of the rescue operation will be
hereinafter described in detall.
FIG. 7 is a flowchart showing the processing of
the rescug operation of the elevator according to the
First Embodiment.

1f abnormal conditions occur at the inter-floor
adjustment controller 20 (Yes in step All), the

elevator controller 10 exescutes rescue operation

!

processing described below. The elevator controller 10
monitors an operated state of the inter-floor
adjustment controller 20 at any time. When a response
to the command is not made or when the motors 4a and 4b
do not work normally, the elevator controller 10
determines that the abnormal conditions have occurred
and stops the operation of the inter-floor adjustment
controller 20.

When the operation of the inter~floor adiustment
controller 20 is atappad, the interval betwesen the

e

upper car
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cannot be adjusted ir
distance. To avoid this, the elevator controller 1
lands either of the upper car 2 and the lower car 3 (in
the present embodiment, lower car 2} on the rescue
floor {step Al2Z). Then, the elevator controller 10
opens the door of the lower car 3 and allows the
passengers to get off {step Al3).

More specifically, for example, a floor which the
lower car can reach most quickly frow a current

position is determined as a rescue floor. First, the
car frame 1 iz moved to the rescue flcor by the landing
switch 24 for the car frame. Then, the lower car 3 in
the car frame 1 1s stepped on the floor level of the
rescue floor by the landing switch 26 for the lower

car. At this time, since the inter-floor adjustment
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controller 20 is falled, the upper car 2 is often
displaced from a level of a floor upper than the rescue
floor.

When the door of the lower car 2 is opened to
allow the passengers to get off, the elevator
controller 10 preliminarily shuts off the monitoring

inction of the upper car Z {step Al4). More

fud
[.‘,h
<

specifically, the elevator contyroller 10 inac &
the door-open run proteciilon function by shutting down
the power supply %3a of the upper car monitoring devi
I 5. Thus, 1if vibration generated

n ers get off the lower car 3 causes the
upper car 2 to be positioned outside the door-open run
protection zone shown in FIG. &, occurrence of a
detection error of the door-open run can be prevented.

Since the landing door switches 50 of the
respective floors are serially connected as shown in
FIG. 5, 1t cannot be recognized at the elevator
controller 10 side on which fioor the door is open.
For this reason, when the docxr of the lower car 2 1is
opened, 1if the upper car 2 is positioned outside the
door-open run protection zone, a detection error that
the elevator is running with the door opsned occurs.
To prevent such a detection error, the monitoring
function ©f the upper car 2 1s preliminarily shut off.
When the passengers get off the lower car 3, then

the elevator controller 10 moves the upper car 2 to the
regscue £ioor (step Al5;. The elevator controller 10
opens the door of the upper car 2 and allows the
passengers to get off the upper car 2 {step AlE). In
this case, when the lower car 3 is landed on the rescue
floor, if the upper car 2 is near the landing level of
the floor upper than the rescue floor, the upper car 2
may be landed by making fine adjustment of the position
of the upper car Z by the landing switch 25. If the
upper car 2 1ls stopped at a position remarkably

separated from the landing level of the floor, the car
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frame 1 is moved to the other floor to land the upper
car 2.

When the door of the upper car 2 is opened to
allow the passengers get off, sgimilarly to the
operation executed when the door of the lower car 3 is
opened, the elevator controller 10 preliminarily shuts
off the monitoring function of the lower car 3 {(step
Al17). More specifically, the door-open run protection
function is preliminarily inactivated by shutting down
the power supply 54a of the lower car monitoring device
54 shown in FIG. 5. The detection error of the door-
open run can be thereby prevented when the lower car 3
is positioned outside the door-open run protection zone
while the door of the upper car 2 is opened.

When the passengers have got off the upper car 2,
the entire operation of the elevator including the
upper car 2 and the lower car 3 is stopped (step AlS8).
After this operation, the operation is stopped until a
maintenance person receiving an abnormality alarm of
inter-floor adjustment visits a site and checks the
elevator.

The lower car 3 is first landed on the rescue
floor and then the upper car 2 is landed on the rescue
floor in FIG. 7, but the upper car 2 may be first
landed on the rescue floor.

FIG. 8 shows a shutdown timing of a car monitoring
power at the rescue operation.

When abnormal conditions occur in the inter-floor
adjustment, the upper car monitoring power supply 53a
is shut down while the lower car 3 is landed on the
rescue floor and the passengers are allowed to get off
by opening the door. In contrast, the lower car
monitoring power supply 54a is shut down while the
upper car 2 is landed on the rescue floor and the
passengers are allowed to get off by opening the door.
Accordingly, the operation cannot be stopped by the

door-open run protection function even when one of the
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cars is positioned outside the door-open run protection
zone while the door of the other car is opened.
Therefore, both the cars can be landed on the
respective floors and the passengers can be rescued
safely.

{Second Embodinent)

Next, Second Embodiment will be described.

The First Embodiment is constituted such that when
the door of one of the cars 1s opened, tThe monitoring
function of the car is shut off irrespective of the
position of the car, at the rescue operation. In
contrast, in the Second Embodiment, the monitoring

function is shut ©

Hq

f in accordance with the position of

the other car.

oL

FIG. ¢ is a block diagram showing a functio

al
constiturion of an elevator controller 10 and an inte

3

floor adjustment controller 20 according to the Sesocond
Embodiment. Portions like those of the constitution of
the First Embodiment in FIG. 5 are denotad by the same
reference numbers and their detailed descriptions are
omitted.

In the Second Embodiment, an operation controller

5 comprises a stop position detesrmining module 53¢

(&34

a3 o
i

egidas a rescue Operation module 553a and a function

o

shutoff module 55b. The stop position determining
module 55c¢ determines whether & car other than the car
having the door opened on a rescue floor is stoppsad
near a door~open run protection zone.
The door-open run protection zone is set based on

a landing level of each floor as shown in FIG. 10. For
this reason, for example, when an upper car 2 1s
stopped near the door-open run protection zone, if a
landing switch 25 which has besn turned on is switched
to be turned off by vibration of the upper car 2, etc.,
the upper car 2 may be determined to be positioned

zside the door~-open run protection zone and the door-

open run protection may be operated. Thus, when the
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car is stopped near the deoor-open run protecticn zone
L off

a monitoring function of the car is set to be shu
by a function shutoff module 55b.

bogsitions of the up ilower car 3 at
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the rescue operation can be detected in a manner

described below.

a e
controller 20 is stopped at the rescus operation, the
upper car 2 and the lower car 3 are fixed. A relative
distance (interval) between the upper car 2 and the
lower car 3 at a current time can be estimated by
referring to pulse numbers of PG41 and PG4Z immediately
after the operation stop. Therefore, for example, when
r car 3 is landed on the rescue floor, 1if the
relative distance 1s added to the position of the lower
car 3, the stop position of the upper car 2 can be
detectsd and it can be determinead whether the upper car
2 is stopped nsar the door-open run protection zone.

In addition, as an alternative manner, landing
vanes 22 and 23 provided based on the landing level of
cach floor are preliminarily extended in a vertical
direction by some centimeters. It can be thereby
determined whether each car 1s stopped near the dooxr-
open run protection zone at the extended portion (i.e.,
a shaded portion in the figure).

Processing of the rescue operation will be
nereinafier described.

FiG. 11 is a flowchart showing processing at the

rescue operation of the elevator according to the
Second Embodiment. Processing in steps B11l to R13 is
the same as the processing in steps All to Al3 of the

3
irst Embodiment shown in FIG. 7.

3

Tf abnormal conditions occur at the inter-floor
adjustment controller Z0 (Yes in step B1ll), the

evator contrclier 10 first lands one of the cars
{e.g., the lower car 3} on the rescue floor {(step B1lZ).

Then, the elevator controller 10 opens the door of the
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The elevator controlier 10 determines whether the
other car, i.e., the upper car 2 is stopped near the
door-open run protection zone (step Bi4). If the upper
car 2 1is stopped near the door-open run protecticn
zone, the landing switch 25 which has been turned on

s

may be turned off and the upper car 2 may b
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to be positioned outside the door-open run protection
zone as described abowve.

Then, 1f the elevator controller 10 determines
that the upper car Z is stopped near the door-open run
protection zone {Yes in step Bl4), the elevator
controller 10 preliminarily shuts off the monitoring
function of the upper car 2 {step B15). More

specifically, the elevator contreller 10 preliminarily
inactivates the door-open run protection function by
shutting down the power supply 53 the upper car
monitoring device 53 shown in ¥IG. 9. Thus, if
vibration generated when the passengers get off the
lower car 3 causes the upper car 2 to be positioned
outside the door-open run protection zone, occurrence
cf a detection error of the door-open run can be
prevented.

In contrast, 1f the upper car 2 is not stopped
near the door-open run protection zone, i.e., if the
upper car 2 is stopped in the door-open run protection
zone or pesitioned completely outside the door-open run
protection zone, the landing switch 25, which has been
turned on, may not be switched off. In cther words,

the landing switch 25 is left to ke turned on or turned

If the landing switch 2% is left to be turned off,
the detection error of the door-open run does not occur
since it can be determined that the upper car 2 is
stopped ocutside the door~open run protectian zone due
to a failure in the inter~floor adjustment controller
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If it 1s determined that the upper car 2
stopped near the door-open run protection zone (No in
step Bi4), the elevator controller 10 does no
the monitoring function of the upper car 2 and
malntains the function in an active state.

The same processing is also executed at the rescus
operation of the upper car 2.

is landed on

R}

In other words, when the upper car
the rescue floocr and the passengers are allowed to get
off by opening the door (steps BL3 te B17), the
elevator controller 10 determines whether the lower car
3 is stopped near the door-open run protection zons
{(step RI1B).

If it is determined that the lower car 3 is
stopped near the door-open run protection zone (Yes in
step B1lE), the elevator controller 10 preliminarily
shuts off the monitoring function of the lower car 3
{step Bl9}. More specifically, the elevator controller
10 preliminarily inactivates the door-open run
otectlon function by shutting off the power supply

a of the lower car monitoring device 54 shown in
FiG. 9. Thus, if vibration generated when the
passengers gat off the uppser r 2 causes the lower car
3 to be positioned outside the door-open run protection
zone, occurrence ©f a detection error cof the door-open
run can be prevented.

In contrast, 1f it is determined that the lower
car 3 is not stopped near the door-open run prote
zone (No in step B18), the elevator controlle
not shut off the monitoring function of the 1
and maintains the functicn in an active state.

When the passengers have got off the upper car 2,
the operation o©f the entire slevator including the
upper car 2 and the lowsr car 3 1s stopped {step B20).
After this operation, the operation is stopped until a

maintenance person KF*C‘:‘}.V”‘.LQ an abnormality alarm of
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inter-flcoor adiustment visits a site and checks the
elevator.

The lower car 3 1ls first landed on the rescue
floor and then the upper car 2 1is landed on the rescue

floor in FIG. 11, but the upper car 2 may be first
landed cn the rescue flcor.

As described above, only when a car is in the
rescue operation and the other car is stopped
substantially near the door-open run proteciion zone
during the rescue operation, the monitoring function of
the car is shut off. Thus, the detection error of the

deor-open run can be prevented and the passengsrs can

h

be rescued in safety without unnecessarily shutting ofi
the monitoring function at the rescue operation.

According to at least one of the above-described
embodiment, the elevator with the inter-floor
adjustment function, capable ¢f preventing a trap
accident at the rescue operation exscutaed due to the
failure of the inter-floor adijustment function and
rescuing the passengers in each car in safety, can be
provided.

While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the
inventions. Indeed, the novel embodiments described
hereln may be embodied in & variety of other forms;
furthermore, varicus omissions, subpstitutions and
changes in the form of the embodiment described herein

may be made without departing from the spirit of the
invention. The accompanving claims and their
sgulvalents are intended to cover such forms or
modifications as would fall within the scope and spirit

of the inventions.
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WHAT IS CLAIMED IS:

1. An elevator with an inter-floor adjustment
function, including a car frame in which at least two
cars are vertically connected to each other and being
capable of adijusting a distance between the cars in the
car frame,

the elevator comprising:

a monitoring module configured to monitor a
landing state of each of the cars and to stop an
operation when at least one of the cars is positioned
outside a predetermined door-open run protection zone
when a door of at least one of the cars is open;

a rescue operation module configured to execute a
rescue operation, to land each of the cars on a rescue
floor, and to open a dooxr of the car at occurrence of
abnormality in the inter-floor adjustment function; and

a function shutoff module configured to shut off a
function of the monitoring module for a car other than
the car having the door opened on the rescue floor, of
the cars, while the rescue operation is executed by the
rescue operation module.

2. The elevator of Claim 1, further comprising a
stop position determining module configured to
determine whether the car other than the car having the
door opened on the rescue floor, of the cars, is
stopped near the door-open run protection zone,

wherein if it is determined by the stop position
determining module that the car is stopped near the
door-open run protection zone, the function shutoff
module shuts off the function of the monitoring module
for the car.

3. The elevator of any one of Claims 1 and 2,
wherein the monitoring module comprises a plurality of
units configured to monitor a landing state of each of
the cars independently, and the function shutoff module
shuts down a power supply of a unit corresponding to
the car, of the units.



