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Description
Technical Field

[0001] The present invention relates to an elevator
control device for making a switchover in travel control
in an event of a fire inside a building, and to a method of
operating an elevator.

Background Art

[0002] In aconventional device, a travel control mode
is switched over from a normal mode to a fire emergency
travel mode in an event of a fire inside a building. A car
is then automatically landed on an evacuation floor
through travel control according to the fire emergency
travel mode. Also, registrations of calls made through
operations of users are invalidated, and the caris stopped
traveling (e.g., see Patent Document 1).

[0003] Patent Document 1: JP 10-182029 A

Disclosure of the Invention
Problem to be solved by the Invention

[0004] In the conventional device structured as de-
scribed above, the car is automatically stopped traveling
at the evacuation floor in the event of a fire inside the
building. Therefore, for example, people in wheelchairs,
elderly people, and the like cannot be transferred with
ease, and cannot be evacuated immediately to the out-
side of the building even when a rescue team arrives at
the building. As a result, it takes a long time to rescue
those people.

[0005] The present invention has been made to solve
the above-mentioned problem, and it is therefore an obj
ect of the present invention to provide an elevator control
device capable of further enhancing efficiency in rescuing
users.

Means for solving the Problem

[0006] An elevator control device according to the
present invention includes: in-car situation detecting
means for detecting a user boarding situation within a
car; and travel control means for selectively making a
switchover between allocation of the car in response to
registrations of calls fromnon-fire occurrence floors and
direct transfer of the car to each of evacuation floors in
accordance with the user boarding situation within the
car, which is detected by the in-car situation detecting
means, in an event of a fire inside a building.

Further, a method of operating an elevator according to
the present invention includes the steps of: making a de-
termination on a user boarding situation within a car in
an eventof afire inside a building; and selectively making
a switchover between allocation of the car in response
to registrations of calls from non-fire occurrence floors
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and direct transfer of the car to an evacuation floor, in
accordance with the user boarding situation within the
car.

Brief Description of the Drawings
[0007]

[Fig. 1] A schematic diagram showing an elevator
apparatus according to Embodiment 1 of the present
invention.

[Fig. 2] A schematic diagram showing an elevator
control device of Fig. 1 in detail.

[Fig. 3] An explanatory diagram showing evacuation
floor priority level information registered in a ROM
of Fig. 2.

[Fig. 4] A schematic diagram showing a control de-
vice body of Fig. 2.

[Fig. 5] Aflowchart showing atravel control operation
performed by travel control means of Fig. 4.

Best Mode for carrying out the Invention

[0008] A best mode for carrying out the present inven-
tion will be described hereinafter with reference to the
drawings.

Embodiment 1

[0009] Fig. 1is a schematic diagram showing an ele-
vator apparatus according to Embodiment 1 of the
present invention. Referring to Fig. 1, a drive device 3
having a drive sheave 1 and a motor 2 is disposed in an
upper portion of a hoistway. A plurality of main ropes 5
are wound around the drive sheave 1. A car 8 and a
counterweight 9 are suspended within the hoistway by
the main ropes 5. The car 8 and the counterweight 9 are
raised/lowered due to a driving force of the motor 2.
[0010] The motor 2 is provided with an encoder 12 at-
tached thereto for detecting a rotational speed of a rotary
shaft of the motor 2. A signal of the encoder 12 is input
to an elevator control device 16 in an elevator control
circuit 15. The elevator control device 16 is connected to
the motor 2 via a gate signal generating circuit 18 and a
power circuit 19. A power supply 20 is connected to the
gate signal generating circuit 18. The operation of the
drive device 3 is controlled by the elevator control device
16 via the gate signal generating circuit 18 and the power
circuit 19.

[0011] Alanding announcement device 25 and a land-
ing display device 27 each serving as a landing annun-
ciation device, a plurality of fire sensors 29, a landing
button device 28, and a landing control device 30 are
disposed at each landing floor. The landing announce-
mentdevice 25, the landing display device 27, the landing
button device 28, and the fire sensors 29 are connected
to the landing control device 30. The landing control de-
vices 30 are connected to the elevator control device 16
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via a transmission interface 31 in the elevator control
circuit 15.

[0012] The landing announcement device 25 informs
a user at a landing of a message. The landing display
device 27 displays the message for the user. The landing
control device 30 controls the operations of the landing
announcement device 25 and the landing display device
27 based on a signal from the elevator control device 16.
[0013] Each of the fire sensors 29 detects a fire at a
corresponding landing floor. A signal generated by each
ofthefire sensors 29 is input to the elevator control device
16 via the landing control device 30 and the transmission
interface 31. The elevator control device 16 detects the
occurrence of a fire at the landing and a location of the
occurrence thereof based on the signal output from the
fire sensor 29.

[0014] The landing button device 28 registers a call. A
registration of a call made by the landing button device
28isinputto the elevator control device 16 via the landing
control device 30 and the transmission interface 31.
When the registration of the call made by the landing
button device 28 is input to the elevator control device
16, the elevator control device 16 allocates the car 8
based on the registration of the call.

[0015] The car 8 is mounted with a car door control
device 34, an in-car announcement device 35, an in-car
display device 36, an in-car camera 37, and a weighing
device 38. The car door control device 34, the in-car an-
nouncement device 35, the in-car display device 36, the
in-car camera 37, and the weighing device 38 are con-
nected to the elevator control device 16 via the transmis-
sion interface 31.

[0016] The car door control device 34 controls open-
ing/closing operations of a car door (not shown) in ac-
cordance with a command signal from the elevator con-
trol device 16. The in-car announcement device 35 in-
forms users as passengers in the car 8 of a message.
The in-car display device 36 displays the message for
the users within the car 8. The operations of the in-car
announcement device 35 and the in-car display device
36 are controlled by the elevator control device 16.
[0017] The in-car camera 37 photographs an image
which is used to confirm a situation within the car 8. The
weighing device 38 detects a load within the car 8. The
elevator control device 16 detects a user boarding situ-
ation within the car 8 based on signals from the in-car
camera 37 and the weighing device 38.

[0018] Reference is made next to Fig. 2, which is a
schematic diagram showing the elevator control device
16 of Fig. 1 in detail. Referring to Fig. 2, the elevator
control device 16 is a computer having a control device
body 39, a pulse count unit 49, and a PWM unit 50. The
control device body 39 has a CPU 41, a ROM 40, a RAM
43, and a two-port RAM 46. The CPU 41 is designed as
a central processing unit. The ROM 40, the RAM 43, and
the two-port RAM 46 are each designed as a storage
unit. Information on programs or the like is stored in the
ROM 40. The CPU 41 performs various calculation
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processings based on the programs stored in the ROM
40. Information on calculation data of the CPU 41 or the
like is stored in the RAM 43.

[0019] Data transmitted and received between the el-
evator control device 16 and the transmission interface
31 are stored in the two-port RAM 46. That is, call regis-
tration data from the landing button device 28, fire occur-
rence data from the fire sensors 29, image data from the
in-car camera 37, load detection data from the weighing
device 38, and command data for the car door control
device 34, the announcement devices 25 and 35, and
the display devices 27 and 36 are stored in the two-port
RAM 46.

[0020] The pulse count unit 49 counts the number of
pulse output from the encoder 12. The control device
body 39 calculates a rotational speed (a speed at which
the car 8 is raised/lowered) of the rotary shaft of the motor
2 and a position of the car 8 based on a count value
counted by the pulse count unit 49. When data on a reg-
istration of a call made by the landing button device 28
are input to the two-port RAM 46, the control device body
39 reads a predetermined speed pattern (a speed com-
mand) stored in the ROM 40 in accordance with the reg-
istration of the call. The control device body 39 inputs a
speed pattern command value to the PWM unit 50 such
that the speed pattern command value conforms to a
speed pattern at each position of the car 8. The PWM
unit 50 inputs a pulse width modulation signal to the gate
signal generating circuit 18 based on the speed pattern
command value. The gate signal generating circuit 18
inputs a gate signal to the power circuit 19 based on the
input pulse width modulation signal. The power circuit 19
performs a switching operation corresponding to the in-
put gate signal, thereby modulating a power supplied
from the power supply 20 to the motor 2. The rotational
speed of the rotary shaft of the motor 2, namely, the mov-
ing speed of the car 8 is changed in accordance with the
power supplied to the motor 2.

[0021] The control device body 39 performs fire occur-
rence travel control based on the fire occurrence data,
the image data, and the load detection data. That is, the
control device body 39 controls the travel of the car 8
such that the users can move to predetermined evacu-
ation floors using the car 8 in the event of a fire inside
the building. Evacuation floor priority level information
indicating priority levels of the evacuation floors is regis-
tered in the ROM 40.

[0022] Reference is made next to Fig. 3, which is an
explanatory diagram showing the evacuation floor prior-
ity level information registered in the ROM 40 of Fig. 2.
The building in which the elevator apparatus according
to Embodiment 1 of the present invention is installed is
assumed to be an eight-story building. The respective
floors of the building are classified into a first evacuation
floor, a second evacuation floor, third evacuation floors,
and non-evacuation floors. The first evacuation floor is a
first floor (lobby floor), which is considered to allow the
users to escape to the outside of the building most easily.
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The second evacuation floor is the eighth floor, which is
considered to allow the users to escape to a rooftop and
a penthouse and to be rescued with the aid of, for exam-
ple, ahelicopter. The third evacuation floors are a second
floor, athird floor, and a fourth floor, which are considered
to allow the users to be rescued with the aid of an aerial
ladder truck such as a fire truck. The non-evacuation
floors are floors other than the first evacuation floor, the
second evacuation floor, and the third evacuation floors.
The priority levels set as evacuation destinations of the
users are set in the order of the first evacuation floor, the
second evacuation floor, the third evacuation floors, and
the non-evacuation floors. In other words, the priority lev-
els of the evacuation floors are set in the order of ease
with which the users can move to the outside of the build-
ing (i.e., the users can be rescued).

[0023] Reference is made next to Fig. 4, which is a
schematic diagram showing the control device body 39
of Fig. 2. Referring to Fig. 4, the control device 39 is
provided with door opening/closing control means 60,
travel control means 61, landing control detecting means
64, annunciation means 65, in-car situation detecting
means 66, fire occurrence floor storing means 69, and
evacuation floor priority level storing means 70.

[0024] Thedooropening/closing control means 60 out-
puts a door opening command and a door closing com-
mand to the car door control device 34 in response to
opening/closing request signals from the car door control
device 34 and the travel control means 61. The landing
control detecting means 64 detects a registration of a call
made through an operation of the landing button device
28, which is input via the landing control device 30. The
travel control means 61 controls the operation of the drive
device 3 in accordance with the registration of the call
detected by the landing control detecting means 64. That
is, the travel control means 61 controls the travel of the
car 8.

[0025] The annunciation means 65 includes an-
nouncement issuing means 65a and indicator display
means 65b. The announcement issuing means 65a out-
puts announcement information to the landing an-
nouncement device 25 and the in-car announcement de-
vice 35 via the landing control device 30 in response to
an announcement sounding command from the travel
control means 61. The indicator display means 65b out-
puts display information to the landing display device 27
and the in-car display device 36 in response to a display
output command from the travel control means 61.
[0026] The in-car situation detecting means 66 in-
cludes in-car load detecting means 66a and in-car image
detecting means 66b. The in-car load detecting means
66a detects a load within the car 8 based on a signal from
the weighing device 38. The in-car load detecting means
66a also determines whether or not the load within the
car 8 has reached a predetermined value (e. g. , 30 kg).
Further, when the load within the car 8 has reached the
predetermined value, the in-car load detecting means
66a determines that there is at least one user within the
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car 8. The in-car image detecting means 66b analyzes
an image from the in-car camera 37, and determines
whether or not there is at least one user within the car 8.
That is, the in-car situation detecting means 66 detect a
user boarding situation within the car 8 based on signals
from the in-car camera 37 and the weighing device 38.
[0027] The fire occurrence floor storing means 69 de-
tects a floor and a location at which there a fire occurs,
based on a signal from one of the fire sensors 29. The
fire occurrence floor storing means 69 also stores fire
occurrence floor information indicating a floor at which
the use of the car 8 is difficult due to the occurrence of a
fire. The evacuation floor priority level information as
shown in Fig. 3 is stored in the evacuation floor priority
level storing means 70.

[0028] When a fire is detected inside the building by
one of the fire sensors 29, the travel control means 61
performs fire occurrence travel control (rescue operation
control) based on the information detected by the in-car
load detecting means 66a, the in-car image detecting
means 66b, and the landing control detecting means 64,
and the information stored in the fire occurrence floor
storing means 69 and the evacuation floor priority level
storing means 70. Hereinafter, the fire occurrence travel
control of the travel control means 61 will be described.
[0029] The travel control means 61 prohibits the use
of a landing at a fire occurrence floor. To be specific, the
travel control means 61 causes the landing announce-
ment device 25 and the landing display device 27 at the
fire occurrence floor to annunciate that there is a fire oc-
curring and that the use of the landing is prohibited, turns
off an indicator (not shown) for indicating the position of
the car 8, and invalidates a registration of a call made by
the fire occurrence floor. The travel control means 61
also causes the landing announcement device 25 and
the landing display device 27 at each of non-fire occur-
rence floors to annunciate that a rescue operation is be-
ing performed. Further, the travel control means 61 caus-
es the in-car announcement device 35 and the in-car
display device 36 to annunciate that the rescue operation
is being performed.

[0030] The travel control means 61 also selects evac-
uation destinations of the users from the first evacuation
floor, the second evacuation floor, the third evacuation
floors, and the non-evacuation floors, based on the loca-
tion of the occurrence of the fire and the evacuation floor
priority level information. To be specific, the travel control
means 61 sequentially determines whether or not there
is a fire occurring at the first evacuation floor, the second
evacuation floor, and the third evacuation floors. When
it is determined that there is no fire occurring at at least
one of the first evacuation floor, the second evacuation
floor, and the third evacuation floors, the travel control
means 61 designates the first evacuation floor, the sec-
ond evacuation floor, or the third evacuation floors, which
is at a relatively high priority level and has not been ex-
posed to the fire, as the evacuation destinations.
[0031] Further, the travel control means 61 selectively
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makes a switchover between direct transfer of the car 8
to each of the evacuation floors and allocation of the car
8 in response to registrations of calls from the non-fire
occurrence floors, in accordance with the user boarding
situation within the car 8, which is detected by the in-car
situation detecting means 66.

[0032] More specifically, the travel control means 61
determines, based on the user boarding situation within
the car 8, which is detected by the in-car situation detect-
ing means 66, whether or not there is at least one user
within the car 8. When it is determined that there is no
user withinthe car 8, the travel control means 61 allocates
the car 8 in response to registrations of calls from the
non-fire occurrence floors in the order of descending pri-
orities corresponding to decreases in the distance from
each of the determined evacuation floors. When neither
the in-car load detecting means 66a nor the in-car image
detecting means 66b has detected the presence of a us-
er, the travel control means 61 determines that there is
no user within the car 8.

[0033] When itis determined that there is at least one
user within the car 8, the travel control means 61 deter-
mines based on the user boarding situation within the
car 8, which is detected by the in-car situation detecting
means 66, whether or not the car can afford to allow at
least one more user to ride in the car 8. When it is deter-
mined that the car can afford to allow at least one more
user to ride in the car 8, the travel control means 61 se-
guentially allocates the car 8 in response to registrations
of calls from the non-fire occurrence floors which are lo-
cated on the way to each of the evacuation floors. That
is, the travel control means 61 causes the car 8 to travel
toward each of the evacuation floors while sequentially
causing the car 8 to stop at the non-fire occurrence floors
located on the way thereto. Further, whenitis determined
that the interior of the car 8 is full, the travel control means
61 transfers the car 8 directly to each of the evacuation
floors. When at least one of the in-car load detecting
means 66a and the in-car image detecting means 66b
has detected the presence of a user, the travel control
means 61 determines thatthere is atleast one user within
the car 8.

[0034] In addition, when there is a fire occurring at all
the evacuation floors, namely, the first evacuation floor,
the second evacuation floor, and the third evacuation
floors during an attempt to land the car 8 on each of the
evacuation floors, the travel control means 61 performs
an operation of further facilitating rescue activities follow-
ing fire fighting. More specifically, the travel control
means 61 lands the car 8 on the lowest one of the non-
evacuation floors at which there is no fire occurring, and
causes the car 8 to wait at that non-evacuation floor in a
door-closed state. That is, the travel control means 61
lands the car 8 on that one of the floors at which there is
no fire occurring, and stops a door-opening command
from being output from the door opening/closing control
means 60 to the car door control device 34. A landing
door device (not shown) exhibiting high smoke-blocking
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performance and high flame-blocking performance is dis-
posed at each of the landings.

[0035] Next, an operation and a method of operating
the elevator apparatus will be described. Fig. 5 is a flow-
chart showing a travel control operation performed by
the travel control means 61 of Fig. 4. Referring to Fig. 5,
it is first determined whether or not a fire occurrence sig-
nal from any one of the fire sensors 29 has been detected
(step S1). When no fire occurrence signal is detected, a
normal operation (service) of operating the elevator ap-
paratus is continued (step S2).

[0036] On the other hand, when the fire occurrence
signalis detected, the use of alanding at a fire occurrence
floor is prohibited (step S3). More specifically, the regis-
tration of the call made by the fire occurrence floor is
invalidated, an indicator disposed at the fire occurrence
floor is turned off, and the landing announcement device
25 and the landing display device 27 at the fire occur-
rence floor annunciate that there is a fire occurring and
that the use of the landing is prohibited. Also, announce-
ment information and display information are output to
the landing announcement device 25 and the landing dis-
play device 27 at each of the non-fire occurrence floors.
Then, the landing announcement device 25 and the land-
ing display device 27 annunciate that a rescue operation
is being performed (step S4).

[0037] Subsequently, an evacuation destination is de-
termined based on a fire occurrence situation and the
evacuation floor priority level information. More specifi-
cally, it is first determined whether or not there is a fire
occurring at the first evacuation floor (step S5). When
there is no fire occurring at the first evacuation floor, the
evacuation destination is determined as the first evacu-
ation floor (step S6). On the other hand, when there is a
fire occurring at the first evacuation floor, it is then deter-
mined whether or not there is a fire occurring at the sec-
ond evacuation floor (step S7). When there is no fire oc-
curring at the second evacuation floor, the evacuation
destination is determined as the second evacuation floor
(step S8). When there is a fire occurring at the second
evacuation floor, it is then determined whether or not
there is a fire occurring at each of the third evacuation
floors (step S9). When there is no fire occurring at each
of the third evacuation floors, the evacuation destination
is determined as that one of the third evacuation floors
(step S10).

[0038] Whenthe evacuation destinationis determined,
it is determined based on a boarding situation detected
by the in-car situation detecting means 66 whether or not
there is at least one user within the car 8 (step S11).
When it is determined that there is no user within the car
8, the car 8 is allocated in response to registrations of
calls from the floors in the order of descending priorities
corresponding to decreases in distance from the evacu-
ation destination (step S12).

[0039] On the other hand, when it is determined that
there is at least one user within the car 8 after the evac-
uation destination is determined or when it is determined
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that there is at least one user within the car 8 after the
car 8 is allocated to one of the non-fire occurrence floors,
announcement information and display information are
output to the in-car announcement device 35 and the in-
car display device 36. Then, the in-car announcement
device 35 and the in-car display device 36 annunciate to
the interior of the car 8 that a rescue operation is being
performed (step S13).

[0040] Itisthen determined based on the boarding sit-
uation detected by the in-car situation detecting means
66 whether or not the car can afford to allow at least one
more user to ride in the car 8 (step S14). When it is de-
termined that the car can afford to allow at least one more
userto ride in the car 8, the car 8 is allocated in response
toregistrations of calls from the non-fire occurrence floors
located on the way to the determined evacuation desti-
nation (step S15). When it is determined that the interior
of the car 8 is full, the car 8 is transferred directly to the
evacuation destination (step S16). When the car 8 is land-
ed on the first evacuation floor, the second evacuation
floor, or one of the third evacuation floors (step S17), it
is determined again whether or not a fire occurrence sig-
nal is detected.

[0041] On the other hand, when it is determined that
thereis afire occurring at all the evacuation floors, name-
ly, the first evacuation floor, the second evacuation floor,
and the third evacuation floors during an attempt to de-
termine the evacuation destination, the operation of fur-
ther facilitating the rescue activities following fire extin-
guishing is performed. That is, announcement informa-
tion and display information are output to the in-car an-
nouncement device 35 and the in-car display device 36.
Then, the in-car announcement device 35 and the in-car
display device 36 annunciate that the rescue operation
is being performed (step S18). For instance, waiting com-
mand information such as "Please wait for a while" is
annunciated within the car 8 (step S19). Also, the car 8
is landed on the lowest one of the non-evacuation floors
at which there is no fire occurring (step S20), and the car
8 is caused to wait at that non-evacuation floor in the
door-closed state (step S21).

[0042] In the elevator control device 16 configured as
described above, the travel control means 61 selectively
makes a switchover between allocation of the car 8 in
response to registrations of calls from the non-fire occur-
rence floors and direct transfer of the car 8 to each of the
evacuation floors in accordance with a user boarding sit-
uation within the car 8, which is detected by the in-car
situation detecting means 66, in the event of a fire within
the building. Therefore, as compared to the above-men-
tioned conventional device, more users are allowed to
move to each of the evacuation floors with the aid of the
car 8, so the efficiency in rescuing the users can further
be enhanced.

[0043] The travel control means 61 determines based
on a user boarding situation within the car 8, which is
detected by the in-car situation detecting means 66,
whether or not the car can afford to allow at least one
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more user to ride in the car 8, in the event of a fire inside
the building. When it is determined that the car can afford
to allow at least one more user to ride in the car 8, the
travel control means 61 allocates the car 8 in response
toregistrations of calls from the non-fire occurrence floors
which are located on the way to each of the evacuation
floors. When it is determined that the interior of the car
8 is full, the travel control means 61 transfers the car 8
directly to each of the evacuation floors. Therefore, the
efficiency in causing the car 8 to travel during the rescue
operation can be enhanced, and the efficiency in rescu-
ing the users can further be enhanced.

[0044] Further, the travel control means 61 determines
based on a user boarding situation within the car 8, which
is detected by the in-car situation detecting means 66,
whether or not there is at least one user within the car 8,
in the event of a fire inside the building. When there is
no user within the car 8, the travel control means 61 al-
locates the car 8 in response to registrations of calls from
the non-fire occurrence floors in the order of descending
priorities corresponding to decreasesin the distance from
each of the evacuation floors. Therefore, the users at
those floors which are considered to make their transfer
to the outside of the building relatively difficult can be
rescued by priority, so the efficiency in rescuing the users
can further be enhanced.

[0045] still further, the travel control means 61 deter-
mines an evacuation floor based on the pre-registered
evacuation floor priority level information and a location
of the occurrence of a fire, during an attempt to land the
car 8 on the evacuation floor. Therefore, the evacuation
destination can be changed in accordance with the de-
gree of propagation of the fire, and the users can be trans-
ferred to the non-fire occurrence floors. As a result, the
efficiency in rescuing the users can further be enhanced.
[0046] When there is a fire occurring at all the evacu-
ation floors during an attempt to land the car 8 on each
of the evacuation floors, the travel control means 61 lands
the car 8 on the lowest one of the non-evacuation floors
at which there is no fire occurring, and causes the car 8
to wait at that non-evacuation floor in the door-closed
state. Therefore, the users can be kept further away from
flames and smoke, and can be transferred to each of the
evacuation floors immediately after fire extinguishing. As
a result, the efficiency in rescuing the users can further
be enhanced.

[0047] Inaddition, the evacuation floor priority level in-
formation is set based on the degree of difficulty in per-
forming the rescue operation at each of the floors. There-
fore, even in an event of a fire at the first evacuation floor
(lobby floor), the users can be transferred to the second
evacuation floor, which is considered to be the second-
ranked floor in terms of easiness of the rescue of the
users. As a result, rescuers, for example, firefighters are
allowed to engage in the rescue activities with ease, so
the efficiency in rescuing the users can further be en-
hanced.

[0048] sitill further, the travel control means 61 invali-
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dates a registration of a call made by a floor at which
there is a fire occurring, in the event of the fire inside the
building, and causes the landing announcement device
25 and the landing display device 27 disposed at the floor
to annunciate that the registrations of the calls are inval-
idated. Therefore, the users at the fire occurrence floor
can be urged to escape according to a method other than
the use of the elevator apparatus, and the possibility of
the car 8 being landed on the fire occurrence floor can
be reduced. Consequently, the efficiency in rescuing the
users can further be enhanced.

[0049] According to the description of Embodiment 1
of the presentinvention, the building in which the elevator
apparatus is installed is the eight-story building. Howev-
er, the building may be structured arbitrarily.

[0050] According to the description of Embodiment 1
of the present invention, the eight floor, from which the
users can be rescued with the aid of a helicopter, is des-
ignated as the second evacuation floor. However, it is
preferable that the evacuation floor priority level informa-
tion be set based on the degree of difficulty in performing
the rescue operation at each of the floors. For instance,
if itis difficult to perform the rescue operation with the aid
of the helicopter due to the structure of the building, one
of the floors which is considered to allow the rescue op-
eration to be performed with the aid of an aerial ladder
truckmay be designated as the second evacuation floor.
It is also appropriate to enhance the priority level of one
of the floors which is provided with an accessway leading
to a neighboring building.

[0051] Further, according to the description of Embod-
iment 1 of the present invention, the elevator control de-
vice 16 determines based on signals of both the weighing
device 38 and the in-car camera 37 whether or not there
is at least one user within the car 8. However, the elevator
control device 16 may determine based on a signal from
only one of the weighing device 38 and the in-car camera
37 whether or not there is at least one user within the car
8.

[0052] still further, according to the description of Em-
bodiment 1 of the present invention, the elevator control
device 16 determines in the event of a fire inside the
building whether or not the car can afford to allow at least
one more user to ride in the car 8, and transfers the car
8 directly to each of the evacuation floors when it is de-
termined that the interior of the car 8 is full. However, the
car 8 may be transferred directly to the evacuation floor
as soon as it turns out that there is one user within the
car 8.

Claims
1. An elevator control device, comprising:
in-car situation detecting means for detecting a

user boarding situation within a car; and
travel control means for selectively making a
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switchover between allocation of the car in re-
sponse to registrations of calls from non-fire oc-
currence floors and direct transfer of the car to
each of evacuation floors in accordance with the
user boarding situation within the car, which is
detected by the in-car situation detecting
means, in an event of a fire inside a building.

2. The elevator control device according to Claim 1,
wherein the travel control means determines, based
on the user boarding situation within the car, which
is detected by the in-car situation detecting means,
whether or not the car can afford to allow at least
one more user to ride in the car in the event of the
fire inside the building, allocates the car in response
to the registrations of the calls from the non-fire oc-
currence floors which are located on a way to each
of the evacuation floors when it is determined that
the car can afford to allow at least one more user to
ride in the car, and transfers the car directly to each
of the evacuation floors when it is determined that
an interior of the car is full.

3. The elevator control device according to Claim 1,
wherein the travel control means determines, based
on the user boarding situation within the car, which
is detected by the in-car situation detecting means,
whether or not there is at least one user within the
car in the event of the fire inside the building, and
allocates the car in response to the registrations of
the calls from the non-fire occurrence floors in an
order of descending priorities corresponding to de-
creases in distance from each of the evacuation
floors when itis determined that there is no user with-
in the car.

4. The elevator control device according to Claim 1,
wherein the travel control means determines the
evacuation floors based on pre-registered evacua-
tion floor priority level information and a location of
occurrence of the fire in the event of the fire inside
the building.

5. The elevator control device according to Claim 4,
wherein:

the building includes at least one non-evacua-
tion floor; and

the travel control means lands the car on a low-
est non-evacuation floor at which there is no fire
occurring and causes the car to wait in a door-
closed state when there is a fire occurring at all
the evacuation floors during an attempt to land
the car on each of the evacuation floors.

6. The elevator control device according to Claim 4,
wherein the evacuation floor priority level information
is set based on a degree of difficulty in performing a
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rescue operation at each of the floors.

The elevator control device according to Claim 1,
wherein the travel control means invalidates regis-
trations of calls from a fire occurrence floor in the
event of the fire inside the building, and causes a
landing annunciation device disposed at a landing
of that floor to annunciate that the registrations of
the calls are invalidated.

A method of operating an elevator, comprising the
steps of:

making a determination on a user boarding sit-
uation within a car in an event of a fire inside a
building; and

selectively making a switchover between allo-
cation of the car in response to registrations of
calls fromnon-fire occurrence floors and direct
transfer of the car to an evacuation floor, in ac-
cordance with the user boarding situation within
the car.
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FIG. 1
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