
WO 01/87756 PCT/JP01/04131  DESCRIPTION DOUBLE DECK ELEVATOR 5 BACKGROUND
OF THE INVENTION  Field of the Invention The present invention relates to a
double-deck elevator  provided with two cars and a car space adjusting
device for  adjusting the space between the cars so that the space between
10 the cars is substantially equal to the story height. More  specifically,
the present invention relates to techniques for  quickly rescuing
passengers from a car of an elevator when a car  space adjusting device or
a winch malfunctions. Description of the Related Art 15 A double-deck
elevator provided with a double-deck car unit  having upper and lower cars
is often installed in a skyscraper  for efficient space utilization and for
improving transporting  performance. A double-deck elevator'disclosed in JP
-A No. Sho  48-76242 is designed for use in a building having floors
arranged 20 with irregular story height difference. This prior art
double-deck car unit is provided with a car space adjusting device  that
adjusts the space between the upper and the lower cars so  that the
platforms of the upper and the lower cars are able to  be leveled with
adjacent floors simultaneously. 25 The upper and the lower car are
supported on a car support  frame. A winch moves the car support frame
supporting the upper  and the lower car vertically. When the car support
frame is  stopped at a predetermined position corresponding to destination
floors, the car space adjusting device adjusts the space between 30 the
upper and the lower car according to the story height between  the adjacent
floors. In some cases, the car space adjusting  operation of the car space
adjusting device for adjusting the  space between the upper and the lower
car is performed  simultaneously with the car support frame moving
operation of  35 the winch for vertically moving the car support frame.
Passengers are locked up in the cars if the car space  adjusting device or
the winch malfunctions due to some trouble. WO 01/87756 PCT/JPO1/04131  



2 if such a trouble occurs, the passengers locked up in the  double-deck
elevator must weight until a serviceman assigned to  the inspection and
maintenance of the double-deck elevator  arrives at the site and rescues
the passengers. The passengers 5 locked up in the upper and the lower car.
will wish to be rescued  quickly. S[T 4ARY OF THE INVENTION It is an object
of the present . : invention to provide a  10 double-deck elevator enabling
the quick rescue of passengers  locked up in the cars when the car space
adjusting device or the  winch malfunctions. . .. To attain the objective,
the present invention provides  a double-deck elevator, which includes: a
car-support frame; a  15 winch for vertically moving the car support frame;
a first car. supported on the car support frame and provided with a door; a
second car supported on the car support frame and. provided with  a door; a
car space adjusting device mounted on the car support  frame and capable of
adjusting a space.between the first and the 20 second car according to a
floor height difference between two  adjacent floors, to which the first
and the second cars are to  be landed; and an emergency operation
controller that monitors  the condition of the car space adjusting. device:
and, when the  car space adjusting device is unable to operate normally,
operates 25 the winch in order to move the car support frame vertically
such  that the first car and the second car are located at positions
corresponding to a first floor and. a second floor, to which the  first and
the. second cars are able to be landed, respectively,  and opens and closes
the doors of the first and the second. cars, 30 according to at least one
predetermined operating procedure.  Preferably, the at least one operating
procedures includes  two operating procedures. The. emergency operation
controller  compares. a floor height difference between the first and the
second floors and a distance between upper ,surfaces of platforms 35 of the
first and the second car, and. selects either one of the  two operating
procedures according to a result of comparison.  One of the two operating
procedures may include the steps 



nemn WO 01/87756 PCT/JP01/04131  3 of moving the car support frame such
that the platform of the  first car is leveled with the first floor and the
platform of  the second car is not leveled with. the second floor or such
that  the platforms of both the first and the second cars are not leveled 5
with the first. and the second floors, respectively and opening  the doors
of both the first and the second cars. . Another. operating procedure of
the two operating  procedures may include the steps of moving the car
support frame  such that. the platform of the first car is leveled with the
first 10 floor, opening. the door of the first car, closing the door of
the first car, moving the car support frame such that the platform  of the
second car is leveled with the second floor, and opening  the door of the
second car. If it is impossible to determine the floor height  15
difference between the first and the second floors and the  distance
between the platforms of the first and the second cars,  an operating
procedure may include the steps of moving the car  support frame such that
the platform of the first car is leveled  with the first floor, opening the
door of. the first car, closing 20 the door of the first car, moving the
car support frame such that  the platform of the second car is leveled with
the second floor  and opening the door of the second car. The present
invention also provides a double-deck elevator,  which includes a car
support frame; a winch for vertically moving  25 the car support frame; a
first car supported on the car support frame and provided with a door; a
second car supported  on the car support frame and provided with a door; a
car space  adjusting device mounted on the car support frame and capable
of adjusting a space between the first and the second car according 30 to a
floor height difference between two adjacent floors, to which  the first
and the second cars are to be landed; and an emergency  operation
controller that monitors the condition of the car space  adjusting device
and, when the car space adjusting device is  unable to operate normally,
operates the winch in order to move 



35 the car support frame vertically such that the first car is landed  to a
floor and.the second car is landed to a floor.  Furthermore, the present
invention provides a double-deck WO 01/87756 PCT/JP01/04131 4 ,, .
elevator, which includes: a car support frame; a winch for  vertically.
moving the car support frame; a first car supported on the car support
frame and provided with a door; a  second car supported on the car support
frame and provided with  5 a door; acar space adjusting device mounted on
the car support frame and capable of adjusting a space between the first
and the  second car according to a floor height between two adjacent
floors,  to which the first' and the second cars are to he landed; and an
emergency operation controller that monitors the condition of to the winch
and, when the winch is unable to operate normally,  operates the car space
adjusting device to move the first car  and the second car vertically such
that the first and the second  cars are located at positions corresponding
to a first floor and  a second floor, to which the first and the second'
cars are landed, 15 respectively, and opens and closes the doors of the
first and  the second cars. BRIEF DESCRIPTION OF THE DRAWINGS The above and
other objects, features and advantages of  20 the present.invention will
become more apparent form the following  description taken in connection
with. the accompanying drawings,  in which: Fig. 1 is a schematic side.
elevation. of a double-deck  elevator in a first embodiment according to
the present invention;  25 Fig. 2 is a flow chart of a procedure for an
emergency rescue operation to be carried out by an emergency operation
controller  included in the double-deck elevator shown in Fig. 1; Fig. 3 is
a flow chart of a procedure in a modification  of the procedure
represented. by the flowchart .shown in Fig. 2;  30 Fig. 4 is a flow. chart
of a procedure in another modification of the procedure represented by the
flow chart shown  in rig. 2; Fig. 5 is a plan view of a. car-station panel
attached to  



a wall of a car; 35 Fig. 6 is a schematic side elevation of a double-deck
elevator in.a second embodiment according to the present  invention; and }
WO 01/87756 PCT/JP01/04131  5 Fig. 7 is a flow chart of a procedure for an
emergency rescue  operation to be carried out by an emergency operation
controller  included in the double-deck elevator shown in Fig. 6. 5
DESCRIPTION OF THE PREFERRED EMBODIMENTS Preferred embodiments of the
present invention will be  described hereinafter with reference to the
accompanying  drawings. First Embodiment 10 A double-deck elevator in a
first embodiment according to  the present invention will be described with
reference to Figs.  lto5. An upper car 2 provided with a door 2a and a
lower car 3  provided with a door 3a are supported on a car support frame
1.  15 A car space adjusting device 4 is capable of vertically moving the
cars 2 and 3 on the car support frame 1 to adjust the space  between the
cars 2 and 3 according to the floor height difference  Lo between adjacent
floors F, and F2 such that the floors of the  cars 2 and 3 are leveled with
destination floors F, and F2, 20 respectively. The car space adjusting
device 4 may be capable  of driving the cars 2 and 3 for individual
movement,, i.e.,  independent movement or may be capable of simultaneously
moving  the cars 2 and 3 respectively in opposite directions. The car
support frame 1. is suspended on hoist cables 5 from a winch 6. 25 The car
support frame 1 is moved vertically by the winch 6 to  move the upper car 2
and the lower 3 simultaneously vertically.  The car space adjusting device
4 is provided with a controller 7. The controller 7 controls a motor 9 to
adjust the  positional relation between the cars 2 and 3 such that platform
30 distance L, i.e., distance' between the upper surfaces of the platforms
of the cars 2 and 3, is substantially equal to the floor  height difference
L. between the destination floors F, and F2.  



The car support frame it the upper car 2 and the lower car 3 are provided
with photoelectric device 10a, 10b and 10c,.  35 respectively. Landing
floor indicating plates lla, lib and llc  are disposed in a shaft
(hoistway), through which the car support  frame 1 is moved, at positions
to which the photoelectric devices WO 01/87756 PCT/JPO1/04131  6 10a, 10b
and lOc. correspond, respectively, upon the arrival of  the cars 2.and 3
at. the floors F., and F2, respectively. The car  space adjusting device 4
moves the cars 2 and 3 on the basis of  information provided by the
photoelectric devices 10a, 10b and 5 lOc to level the. platforms of the
cars 2 and 3 with the destination  floors Fl and Fs, respectively. The car
space, adjusting device 4. adjusts the space between  the cars 2 and 3 so
that the platform distance L between the  platforms of the cars 2 and 3
coincides.: with, the floor height 10 difference L. between the destination
floors F11 and F2, which is  a fixed value: specified for the building in
which the double-deck  elevator is installed, after the car support-frame 1
has been  stopped .with the cars 2 and 3 corresponding respectively with
the floors F1 and F, and the photoelectric. device .10a of the car 15
support frame 1 has detected the landing. floor indicating plate  lla. '
Upon the positional coincidence of the photoelectric device  10b and 18c of
the cars 2 and 3 with the landing floor indicating  plates llb and lic,
respectively, .the. doors 2a and 3a of the cars  2 and 3 are opened. The
foregoing operating procedure is 20 controlled and executed by an
operation. controller (normal  operation. controller), not shown. The floor
distance L is adjusted after the car support frame  1. has stopped as
mentioned above or while the car support frame  is being moved vertically.
in most cases,.the landing floor 25 indicating plate 11a to be detected by
the photoelectric device  10a of the car support frame 1 is disposed at the
middle position  between the adjacent floors . in Fig. 1, the photoelectric
device  l0a is disposed in an upper part of the car support frame 1 and
the landing floor indicating plate ila is located so as to 30 correspond to
the photoelectric device 1Oa when the cars 2 and  



3 have arrived at the adjacent floors, respectively, for  simplicity. The
double-deck elevator shown in'Fig. l.is provided with  an emergency
operation controller 12. The emergency operation  35 controller 12 may be
either included in or independent of the aforesaid normal operation
controller, not shown. The emergency  operation controller 12 has at least
a trouble detecting function WO 01/87756 PCT/JP01/04131  7 to detect the
malfunction of the car space adjusting device 4,  such as the malfunction
of the motor 9, a winch control function  to control the winch 6 and a door
control function to control  the doors 2a and 3a of the cars 2 and 3. Data
on the platform 5 distance provided by a sensor 8 included in the car space
adjusting  device 4 is give to the emergency operation controller 12. The
term, "malfunction of the car. space adjusting device 4" signifies  not
only a state where the car space adjusting device 4 is unable  t function
at all but also a state where the car space adjusting 10 device 4 is able
to operate but unable to operate normally.  A rescue operation procedure to
be carried out under the  control of the emergency operation controller 12
will be described  with reference to a flow chart shown in Fig. 2. The
following  description will be made on an assumption that the car space 15
adjustment by the car space adjusting device 4 is performed after  the car
support frame 1 has stopped. Suppose that the emergency operation
controller 12 found  that the car space adjusting device 4 is unable to
operate normally  after the car support frame 1 has stopped at a stopping
position 20 for stopping the cars 2 and 3 at the destination, floors Fl and
F2. The emergency operation controller 12 makes a query in step  S1 to see
whether the data on the platform distance L can be  obtained from sensor 8
of the car space adjusting device 4 and 25 whether data on the floor height
difference L. between the  destination floors F, and F2 is available.
usually, the data on  the floor height between the destination floors Fl
and F2 is stored  in a storage device included in the emergency operation
controller  



12 or the normal operation controller. Cases where the data on 30 the floor
height Lo between the destination floors Fl and F2 is  unavailable includes
a case where the data stored in the storage  device is lost and a case
where the emergency operation controller  12 is unable to fetch the data
from the storage device of the  normal operation controller. 35 When the.
data on the platform distance L and the floor  height difference L. are
available, the emergency operation  controller 12 compares the data on the
platform distance L and WO 01187756 PCT/JPO1/04131 8 _.  the floor. height
difference L. to see if - Lp, k s L1, where L', is  a predetermined value,.
in step S2. The value L, is 500 Am because  a difference of 500 mm in
height between the. floor and the car  does not cause passengers
inconvenience when the passengers get  5 out of the car. When JL - LoJ s
Li, the emergency operation controller 12  actuates the winch.6 to move the
car support. frame 1-so that  platform of the upper car .2 is leveled with
the destination floor  F, in step .S3. 10 Then in step S4, the. emergency
operation controller 12  opens the doors 2a and..3a of the cars 2 and 3.
Although the  platform of the lower car 3 is.not leveled with the
destination  floor P. in this state, the lower car 3 does not: cause
passengers  getting out of the lower car 3 any inconvenience because the 15
difference in height between the platform of the lower car .3 and  the
destination floor P. is 500 mm or below. In step S5, the emergency
operation controller 12 measures  time T elapsed after the doors 2a and 3a.
have been. opened and  compares the time T with predetermined time T, and
keeps the doors 20 2a and 3a open until the time exceeds the predetermined
time T,.  The passengers get out of the cars 2 and 3 while the doors 2a
and 3a are kept open. The predetermined time:.T1 is sufficient  for the
passengers. to get out of the cars 2 and 3; preferably,  the predetermined
time Tl is 5 min. After the predetermined time 25 ' Ti has elapsed,. the
emergency operation controller 12 closes the  doors 2a and 3a of the cars 2
and 3 in step S6 to complete a rescue  



operation. in step S4, the car support frame 1 may be positioned such  that
the platform of the lower car 3 is leveled with the  30 - destination floor
P. or such that a difference in height between the platform of the upper
car 2 and the destination floor F, and  that in height between the platform
of the lower car 3 and the  destination floor F. are approximately equal.'s
However, such a  method of locating the cars 2 and 3 makes; the use of the
35 photoelectric devices and the landing floor indicating plates  difficult
and therefore it is preferable to level the platform  of either of the cars
2 and 3 with the corresponding floor. Floors WO 01/87756 PCT/JP01/114131  9
on which the cars 2 and 3 are to be landed are not limited to  the
destination floors F, and F, but may be landed on the floors  near the
destination floors F. and F2. When it is decided in step Si that at least
either the data  5 on the platform distance L or the data on the floor
height L1 is  unavailable or when it is decided in step S2 that (L - La1 >
L1,  steps S7 to S14 are executed to land the cars 2 and 3 are landed
separately on the floors, respectively. In such a case, the emergency
operation controller 12  10 drives the winch 6 to move the upper car 2 to
the destination  floor F, in step Si and to level the platform of the upper
car  2 with the destination floor F1 by using the photoelectric device  10b
and the landing floor indicating plate lib. Subsequently, the emergency
operation controller 12 opens  15 the door 2a of the upper car 2 in step S8
and keeps the door 2a  open until the predetermined time T. (5 min)
elapses. Upon the  detection of elapse of the predetermined time T1 in step
S9, the  door 2a is closed in step 510. The door 3a of the lower car 3  is
kept closed during the execution of steps 58 to 510. 20 Then the emergency
operation controller 12 controls the  winch 6 to move the lower car 3 to
the destination floor F2 in  step Sli. The platform of the lower car 3 is
leveled with the  destination floor F2 by using the photoelectric device
10c and  the landing floor indicating plate Ile. 



25 Subsequently, the emergency operation controller 12 opens  the door 3a
of the lower car 3 in step S12 and keeps the door  3a open until it is
decided in step S13 that the predetermined  time T1 has elapsed. The
passengers get out of the car 3 in the  predetermined time T1. Upon the
detection of elapse of the 30 predetermined time T1 in step S13,, the door
3a is closed in step  514. The door 2a of the car 2 is kept closed after
the execution  of Step 510. Thus a rescuer operation is accomplished. The
cars 2 and 3 are not necessarily to be landed at the  initial destination
floors F1 and F2 but may be landed on any  35 possible floors. It is
preferable to take measures to prevent the passengers  once left the cars 2
and 3 from returning into the cars 2 and WO 01/87756 PCT/JP01/04131  10 .3
by mistake or to prevent other passengers from entering the  cars 2 and 3
after the passengers have left the cars 2 and 3.  Therefore it is desirable
to. provide the double-deck elevator  with a device for advising the
passengers acoustically and/or 5 visually not to enter the cars 2. and 3...
As shown in Fig: 1, the  cars 2 and 3 ' are provided with loudspeakers 2d
.. and 3d to advice  the passengers not to enter the cars.2 and 3. The
emergency  operation controller 12 operates the loudspeakers 2d and 3d to
continue advising the passengers not to enter the cars 2 and 3 10 until the
doors 2a and :3a are closed after the passengers have  left the cars.2 and
3. A decision as. to whether or not any  passengers are still in the cars
2, and 3 is, made on the bases  of signals provided by load measuring
,devices 2b and 3b disposed  under the platforms of the cars 2 and 3.. When
load W on the 15 platforms of the cars 2. and 3 is not greater than a
predetermined  weight W1, preferably, 30 kg,.. it is decided that the. cars
2 and  3 are empty. Another rescue operation procedure . to' be carried out
by  the emergency operation controller.12 will be describe with'  20
reference to a flow chart shown. in Fig. 3. The rescue operation procedure
shown in Fig. 3 has, in addition to. the steps of the  rescue operation
procedure shown in Fig. 2,. steps S15 and S16.  



Therefore steps of the rescue operation procedure shown in Fig.  3
corresponding to those of. the rescue operation procedure shown 25 in Fig.
2 are denoted by the same step numbers and the description  thereof will be
omitted to avoid duplication.. The winch 6 is controlled to move the upper
car 2 to the  nearest floor in step S7 and the. door.2a of the car.2 is
opened  in step S8. In step 59,. a query is made to.see whether time T 30
elapsed after the door .2a was. opened has exceeded the  predetermined..
time T1. If the time T is shorter than the  predetermined time T1, a. query
is made in step S15 to see whether  a door closing signal is provided by
the lower car 3. if the  response to the query in step S15 is affirmative,
the it is decided 35 in step S16 whether or not any passengers' exist in
the upper car  2 on the basis of a signal provided by the load measuring
device  2b of the car 2. if no passenger is on the upper car 2, the door
nniurn WO 01/87756 PCT/JPO1/04131  11 2a is closed and a rescue operation
for the passengers of the  lower car 3 is started in step S10. If
a'passengers exist on  the upper car 2, the procedure returns to step S8.
This rescuer  operation procedure minimizes stress that may be induced in
the 5 passengers locked up in the lower car 3 and waiting for rescue.  The
cars 2 and 3 are provided with emergency door closing  buttons 19 to be
operated to send out the door closing signal  during the rescue operation.
The emergency door closing buttons  19 are placed on car-station panels 14
shown in Fig. 5,  10 respectively. Although the emergency operation
procedure shown in Fig.  3 executes the rescue operation for rescuing the
passengers on  the upper car 2 first, the rescue operation for rescuing the
passengers on the lower car 3 may be started first. 15 A third rescue
operation procedure to be carried out by  the emergency operation
controller 12 will be describe with  reference to a flow chart shown in
Fig. 4. The rescue operation  procedure shown in Fig. 4 has steps S5', S9'
and S13' instead  of the steps of the rescue operation procedure shown in
Fig. 2. 



20 Therefore the same step numbers denotes steps of the rescue  operation
procedure shown in Fig. 4 corresponding to those of  the rescue operation
procedure shown in Fig. 2 and the description  thereof will be omitted to
avoid duplication. Whereas the rescue  operation procedure shown in Fig. 2
decides that all the 25 passengers have left the car upon the elapse of the
predetermined  time after the door was opened, the rescue operation
procedure  decides that all the passengers have left the car when a
passenger  detecting means does not detect any passenger. A decision as to
whether or not any passengers are still  30 in the cars 2 and 3 is made
similarly to that in step S16 of the  rescue operation procedure shown in
Fig. 3 on the basis of the  load W measured by the load measuring devices
2b and 3b disposed  under, the platforms of the cars 2 and 3. The rescue
operation  procedure shown in Fig. 4, as compared with that shown in Fig.
35 2, is able to complete the rescue operation for rescuing the  passengers
locked up in the car for which the rescue operation  is performed first in
a shorter time and is able to start the WO 01/87756 PCT/JP01104131  12
rescue operation for the other car.earlier...., The means for detecting the
passengers on the cars are not  limited to the load measuring. devices 2b
and 3b, the cars 2 and  3 may be provided with TV cameras 2c and 3c.for
detecting the 5 passengers. Video signals provided by the TV cameras 2d and
3d  are give to an image, processing device (not shown), the image
processing device decides whether or not any passengers are left  in the
cars, and the decision. of the image processing device is  sent to the
emergency operation controller 12. .Man sensors may 10 be installed in the
cars 2 and 3 to detect the passengers in the  cars. A means for providing
information about the progress of  the rescue operation for the passenger
during the rescue operation  will be described with reference to Fig. 5. 15
Fig. 5 is a plan view of the car-station panel 14 set on  a wall of each of
the cars 2 and 3. The. car-station panel 14 is  provided with floor
selector buttons.15, a position indicator  



16 for indicating a present position, a door open button 17 for  keeping
the door open during the normal operation and a door close 20 button.18 for
closing the door during the normal operation. The  car-station panel 14 of
the car 2 (car 3.) is provided with a display  13 for displaying
information about. the progress of the rescue  operation for the other car
3 (car 2).. The display 13 of the car.2:(car.3) displays information  25
about the progress of the rescue operation in process for the  car. 3 (car
2) while the car 2 (car 3) is waiting for the rescue  operation. For
example, messages "Moving the car", "Passengers  of the upper car.are
getting out of the.car" and the like are  displayed. The passengers are
prevented from getting into a 30 panic by providing the passengers with
accurate information about  the rescue operation to give the passengers a
sense of security.  Second Embodiment A double-deck-elevator-in a. second
embodiment according  35 to the present invention will be described with
reference to rigs.  6 and 7. The double-deck elevator.in the second.
embodiment is  the same in configuration and function as the double-deck
elevator noi.rnl WO 01187756 PCT/JP01/04131  13 in the first embodiment,
except that the operation of an emergency  operation controller 12 included
in the former is different from  that of the emergency operation controller
12 of the latter. When  a winch 6 included in the second embodiment
malfunctions, the 5 emergency operation controller 12 drives a car space
adjusting  device 4 for a rescue operation. Fig. 6 shows a condition the
double-deck elevator  immediately after the winch 6 has malfunctioned and a
car support  frame 1 has stopped. In Fig. 6, a symbol LL indicates the
height 10 of the platform of a lower car 3 from a reference plane P, a
symbol  LH indicates the height of the platform of an upper car 2 from  the
reference plane P, a symbol La indicates the height of a floor  F2 the
nearest to the lower car 3, a symbol r indicates the height  of a floor Fl
the nearest to the upper car 2 from the reference 15 plane P, a symbol L.
indicates the floor height between the floor  



F2 the nearest to the lower car 3 and the floor F1 the nearest  to the
upper car 2, and a symbol L indicates the distance between  the platforms
ofthe cars 2 and 3. When the winch 6 went wrong, the emergency operation
20 controller 12 examines the heights LH and LL of the cars 2 and  3, and
the heights r,.. and L. of the floors F1 and F2 and decides  whether or not
the car space adjusting device 4 can achieve a  rescue operation. If- a
rescue operation for both the cars 2 and  3 or a rescue operation for
either the upper car 2 or the lower 25 car 3 is possible, the emergency
operation controller 12 drives  the car space adjusting device 4 to carry
out a rescue operation.  if a rescue operation by the car space adjusting
device 4 is  impossible, the emergency operation controller 12 waits for
external rescue operations. Fig. 7 shows a control procedure 30 that is
carried out by the emergency operation controller 12 when  the winch 6
malfunctions. Referring to Fig. 7, upon the detection of the malfunction
of the winch 6, the emergency operation controller 12 decides  whether or
not data necessary for rescue operations for rescuing 35 passengers in the
cars 2 and 3 is available in step Si. The data  necessary for rescuing
operations includes the heights LH and  LL of the cars 2 and 3 from the
reference plane P and the heights WO 01/87756 PCT/JP01104131  14 L,,, and
L, of the floors F1 and F2 the nearest to the cars 2 and  3, respectively.
When the data is available,. the emergency operation  controller. 12.
decides whether or not a.. rescue operation for the  5. upper car
2.is.feasiblein step S2.: Suppose that the upper car 2 can be vertically
moved by the car..space adjusting device 4;  the upper limit height of a
height. range: in which the. upper car  2 can be moved. is LL and the lower
limit height of the same is  LH,,,,.. Then,. if the. height L".1. of the
floor P. the nearest to the l0 upper car 2 is in the height range between
LHL and LHi,,, the upper  car 2. can be landed on the nearest floor. Fl. As
mentioned above  in connection with the description of the first
embodiment, even  if the platform of the car is not perfectly leveled with
the floor,  



the difference.in height between.the floor and the car does not 15 cause
passengers. inconvenience when the passengers get out of  the car, provided
that the absolute value L1' . of the difference  in height between the
platform of the car and the floor is 500  nun or below. Thus, practically,
the door 2a of the upper car 2  can be opened to let the passengers, get.
out of. the car 2 if LH,i,  20 s L"~, + L1:1: s: IN,, or LB s I- L,'
LH,,,,. If this. condition. is satisfied, the car. space adjusting  device
4 is made to operate to land the upper car 2 on the floor  F, and the door
2a of the upper car 2 is opened in step S3. Timing  of closing the door 2a
is determined according to the method 25 mentioned above in connection with
the description of the first  embodiment.. if this condition is....not
satisfied, any rescue  operation. is performed for the upper.car 2 and. a
rescue operation  for the upper car 2 is left to the work of maintenance
servicemen. Subsequently, the emergency. operation controller 12  30
decides. whether or not a rescue operation for the lower car 3  is feasible
in step S4 by the same. method as. that used in step  S2; that is,. the
emergency operation. controller 12 decides whether  or not a condition; L1
d" s La + L, s. LL,. or LLt, s L, s LL,  is satisfied. If this condition
is. satisfied,.the same operation 35 as that performed in step S3 is
performed to land the lower car  3 on the floor P. and the door 3a of the
lower car 3 is opened  in step S5. If this condition is not satisfied, any
rescue WO 01/87756 PCT/JP01/04131  15 operation is performed for the lower
car 3 and a rescue operation  for the lower car 3 is left to the work of
maintenance servicemen.  Then, double-deck elevator is set in a rescue
waiting mode in  step S6. After the completion of the rescue operation for
the 5 lower car 3, a query is made to see whether step S3 has been
completed and the procedure goes to step S6 if step S3 has not  been
completed. If it is decided in step S1 that data LL, LH, L. and L.,1
necessary for the rescue operations are unavailable, the cars  10 2 and 3
are moved by the car space adjusting device 4 in the range between the
upper limit height and the lower limit height to see  



whether or not the photoelectric devices 10b and 10c are able  to detect
the landing floor indicating plates lib and 11c. If  at least one of the
photoelectric devices 10b and 10c is able 15 to detect the corresponding
landing floor indicating plate, the  car provided with the photoelectric
device that is able to detect  the corresponding landing floor indicating
plate is considered  to have landed on the floor and the door of the car is
opened  instep S7 to let the passengers get out of the same car. 20
Although the invention has been described in its preferred  embodiment with
a certain degree of particularity, obviously many  changes and variations
are possible therein. It is therefore to  be understood that the present
invention may be practiced  otherwise than as specifically described herein
without  25 departing from the scope and spirit thereof. WO 01/87756
PCT/JP01/04131  15 CLAIMS  1. A double-deck elevator comprising:  :a car
support frame; 5 a winch for vertically moving the car support frame; a
first car supported on the car support frame and provided  with a door; a
second car supported on the car support frame and provided  with a door; 10
a car space adjusting device mounted:-.on the car support  frame and
capable. of adjusting a space between. the first and the  second car
according to a floor height difference between two  adjacent floors, to
which the first and the second cars are to  be landed; and 15 an emergency
operation controller that monitors a .  condition of the car space
adjusting. device and, when the car  space adjusting device is unable to
operate. normally, operates  the winch in order to move the car support
frame vertically such  that the first car and the second car are located at
positions 20 corresponding to a first floor and a second floor, to which
the  first and the second cars are able to be landed, respectively,  and
opens and closes the doors of the first and the second cars,  



according to at. least one predetermined operating procedure. 25 2. The
double-deck elevator according to claim 1, wherein the  at least one
operating procedure includes two operating  procedures, and wherein the
emergency operation controller  compares a floor height difference between
the first and the  second floors and a distance between platforms of the
first and 30 the second car, and selects either one of the two operating
procedures according to a result of comparison. 3. The double-deck elevator
according to claim 2, wherein the  emergency operation controller executes,
when the absolute value  35 of the floor height difference between the
first and the second floors and the distance between the platforms of the
first and  the second cars is not greater than a predetermined value, an
II `` III I~~I~ II I~'I I I~III~I Ill'II' M 3 MIT WO 01/87756
PCT/JP01L04131  17 operating procedure including the steps of moving the
car support  frame such that the platform of the first car is leveled with
the first floor and the platform of the second car is not leveled  with the
second floor or such that the platforms of both the first 5 and the second
cars are not leveled with the first and the second  floors, respectively
and opening the doors of both the first and  the second cars. 4. The
double-deck elevator according to claim 2, wherein the  10 emergency
operation controller executes, when the absolute value  of the floor height
difference between the first and the second  floors and the distance
between the platforms of the first and  the second cars is greater than a
predetermined value, an  operating procedure including the steps of moving
the car support .15 frame such that the platform of the first car is
leveled with  the first floor, opening the door of the first car, closing
the  door of the first car, moving the car support frame such that  the
platform of the second car is leveled with the second floor,  and opening
the door of the second car. 20 



5. The double-deck elevator according to claim 2, wherein the  emergency
operation controllerexecutes, when it is impossible  to determine the floor
height difference between the first and  the second floors and the distance
between the platforms of the 25 first and the second cars, an operating
procedure comprising the  steps of moving the car support frame such that
the platform of  the first car is leveled with the first floor, opening the
door  of the first car, closing the door of the first car, moving the  car
support frame such that the platform of the second car is 30 leveled with
the second floor and opening the door of the second  car. 6. The
double-deck elevator according to claim 3 or 4, wherein  the predetermined
value is 500 mm. 35 7. The double-deck elevator according to claim 1
further  comprising: 11111111 IIII11 Iliji 1II11 II IIII * C L S WO
01/877.50 PCT/JP01104131  18 passenger detectors for detecting passengers
in the first  and the second cars; and warning devices for advising,
passengers not to enter the  cars or to get out of the cars; 5 wherein the
emergency operation controller actuates each  of the warning devices.at
least after the detection of no passenger  in the car provided with the
warning device after the door of  the related car has been opened. 10 B.
The double-deck elevator according to claim 7., wherein the  emergency
operation controller closes the door of the car after  the. detection of
no, passenger in the same car. by the passenger  detector after the door
of.thesame car has been opened. 15 9. The double-deck elevator according to
claim 7, wherein the  passenger detectors are load. measuring: devices
installed  respectively on the first and the second cars,. and the
emergency  operation controller decides that no passenger exists in the car
when a value measured by the load measuring device installed on  



20 the same car is not greater than a predetermined value. 10. The
double-deck elevator according to claim 9, wherein the  predetermined value
is 30 kg. .. 25 11. The double-deck elevator according.to.claim 11, wherein
the passenger detectors are TV cameras and image processors that  detects
passengers on the basis of video signals provided by the  TV camerras :
installed respectively ' in the first and the second  cars, or man sensors
installed respectively on the first and the  30 second cars. 12. The
double-deck elevator according to claim 1, wherein the  emergency operation
controller closes the door of each of the  first and the second cars a
predetermined time, period after the  35 door was opened. . 13. The
double-deck elevator according to claim 12, wherein 11111111111111111111111
l l 1111 * C L M WO 01/87756 PCT/JP01/04131  19 the predetermined time
period is five minutes. 14. The double-deck elevator according to claim 4
or 5 further  comprising: 5 a.passenger detector for detecting passengers
in the first  car; and an input device installed in the second car and used
for  entering an instruction to close the door of the first car;  wherein
the emergency operation controller closes the door 10 of the first car in a
state where the door of the first car is  open, the instruction to close
the door of the first car is entered  by operating the input device of the
second car and the passenger  detector detects no passenger in the first
car. 15 15. The double-deck elevator according to claim 14, wherein  load
measuring devices installed respectively on the first and  the second cars
as the passenger detector, and the emergency  operation controller decides
that no passenger exists in the car  when a value measured by the load
measuring device installed on  20 the same car is not greater than a
predetermined value. 16. The double-deck elevator according to claim 15,
wherein  



the predetermined value is 30 kg. 25 17. The double-deck elevator according
to claim 14, wherein  the passenger detectors are TV cameras and image
processors that  detects passengers on the basis of video signals provided
by the  TV cameras installed respectively in the first and the second
cars, or man sensors installed respectively on the first and the.  30
second car. 18. The double-deck elevator according to claim 1 further
comprising displays installed on the first and the second. cars  to display
information about a progress of the operating  35 procedure. 19. A
double-deck elevator comprising: IiiIIIII///Illiiih/:/,fl,,,/  C WO
01/87756 PCT/JP01/04131  20  a car support frame; a winch for vertically
moving the car support frame; a first car supported on the car support
frame and provided  with a door; 5 a second car supported on the car
support frame and provided  with a door; a car space adjusting :. device.
mounted on the car support  frame and capable of adjusting a space between
the first and the  second car according to a floor height. difference
between two 10 adjacent floors, to which the first. and the. second cars
are to  be landed; and an emergency operation controller that monitors a
condition of the car space adjusting device and, when the car  space
adjusting device is unable to operate normally, operates 15 the winch in
order to move the car support frame vertically such  that the first car is
landed to a floor. and the second car is  landed to a floor. 20.. A
double-deck elevator comprising:.  20 a car support frame; a winch for
vertically moving the car support frame; a first car supported on the car
support frame and provided  



with a door; a second car supported on the car support frame and provided
25 with a door; a car space adjusting device mounted on the car support
frame and capable of adjusting a space between the. first and the  second
car according to a floor height difference between two  adjacent floors, to
which the first and the second cars are to  30 be landed; and an emergency
operation controller that monitors a.  condition of the winch. and, when
the winch is unable to operate  normally, operates the car space adjusting
device to move the 35 first car and the second car vertically such that the
first and  the second cars are located at positions corresponding to a
first  floor and a second floor, to which the first and the second cars  *
~ ~ M 5 iI li I.i''I WO 01/87756 PCT/JP01/04131  21 are landed,
respectively, 'and opens and closes the doors of the  first and the second
cars. UNOIM 


