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Description
TECHNICAL FIELD

[0001] The presentinventionrelatesto a multiple level
building and, more particularly, to an elevator system uti-
lizing an emergency elevator evacuation control system
that allows the use of the elevators as a means of reli-
able egress and evacuation during an emergency.

BACKGROUND OF THE INVENTION

[0002] A building and a method according to the pre-
amble of claims 1 and 27 is already known from US-A-
4 592 270.

[0003] The Americans with Disabilities Act passed in-
to law assuring all people an equal opportunity to gain
access to all buildings used by the general public. Even
with the adoption of this law, non-ambulatory people are
generally afforded ingress to all buildings but not nec-
essarily given a protected means of egress from the
building during emergency circumstances. During a
building emergency, such as a fire, ambulatory and non-
ambulatory building occupants, even those who are
clear thinking people under normal circumstances, can
panic or make irrational decisions, which can result in
injury to themselves and others.

[0004] Faced with a difficult emergency situation,
people many times revert to their most comfortable be-
havior. In terms of leaving a multi-story building during
non-emergency conditions, this means using the eleva-
tor. People normally arrive at and depart from the upper
floors of the building via the elevator, and most never
have used the emergency stair system. Given a typical
response to an emergency situation, people will retrace
their most familiar path of travel, which usually includes
passing in front of the elevators as they attempt to find
an escape route from the building.

[0005] During an emergency situation, elevators are
usually taken out of service except for controlled use by
the fire department. Accordingly, the building occupants
cannot currently use the elevator as a safe and reliable
means of egress during the emergency situation, such
as a fire. They must therefore attempt either to use an
unfamiliar stairway or wait within the building to be res-
cued. Non-ambulatory and disabled people unable to
use stairs have no choice but to await help.

[0006] In multiple level buildings it is difficult to evac-
uate building occupants via the stairs. Generally, there
are two classifications of buildings relative to fire and life
safety: high-rise buildings and mid-rise buildings. The
major distinction is that a standard hook and ladder type
fire apparatus can only reach the point of a building
about 75 feet or 6 floors above the ground, so "high-rise"
buildings, those above about 6 floors, must be evacuat-
ed from within the building.

[0007] In mid-rise buildings, fire departments use the
stairs to transport personnel and equipment to the fire
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floor, which drastically interferes with the designed
egress capacity of the exit stair system. In high-rise
buildings, the difficulties with occupant evacuation are
compounded. Although the elevator cars can be used
by the fire department to transport personnel to a select-
ed staging floor below the fire floor, many times smoke
is present in the hoistway shaft by the time of their arrival
to the staging floor. Stack effect pressures within the
building move large volumes of air through the vertical
hoistway shafts. The shafts quickly become smoke filled
chimneys and are often capable of transporting smoke
throughout the building in a matter of minutes.

[0008] Since the fire department cannot reach the
building's upper floors from outside the building, the
building's occupants are forced to either use an exit
stairway to evacuate or remain in the burning building
until rescued by the fire department. As the fire depart-
ment personnel uses one stairway to advance on the
fire, the stairway doors are typically propped open with
fire hoses, thereby allowing smoke from the fire floor to
enter the stairway. Accordingly, that stairway is not suit-
able for evacuation of the building occupants during an
emergency.

[0009] The evacuation of people is the primary re-
sponsibility of the fire department. The fire department
personnel do not begin a fire attack until the building
occupants are safe. Conventional evacuation of building
occupants, however, is a very time consuming process.
During a fire, the chaotic environment increases the
complexity and danger of an evacuation procedure,
which also usually increases the time required to evac-
uate the building. It is even more difficult and time con-
suming to evacuate the non-ambulatory, injured, and
disabled occupants.

[0010] Evenifavailable for use, conventional elevator
systems are an unreliable method of escaping a building
fire, and under current regulations, can only be used by
the fire department under a narrow range of conditions.
For example, the elevator system is not used when there
is a high risk of a power outage, because such a power
outage will shut the elevator system down and poten-
tially trap passengers between floors. The conventional
elevator control system is also easily short circuited by
water that enters either the machine room or the hoist-
way shaft. Smoke is easily drawn into the hoistway shaft
by naturally occurring stack effect pressures, and the
smoke can quickly fill the hoistway, thereby creating an
unsafe environment for people without self-contained
breathing devices.

[0011] Therefore, the elevators are not usable for
building occupants as a reliable means of egress during
a building fire. Placards stating "Do not use Elevators
during a Fire" are commonly placed next to the hall call
stations to notify the occupants of the proper emergency
exiting strategy. Ambulatory occupants are therefore
forced to use exit stairways to escape a building fire,
even from the top floors of mega high-rise buildings.
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Conventional Emergency Evacuation Procedures

[0012] When an emergency condition is identified in
a building an alarm signal is manually or automatically
provided to the fire department. Upon receiving the
alarm signal, the fire department only knows that an
alarm has been activated, but it does not know the status
of the building systems until the response team arrives
at the building and access the building's fire alarm panel
or other data information bank. As a result, the response
team loses valuable time with respect to controlling the
building conditions and establishing a desired building
evacuation sequence and emergency response strate-
gy for the particular building.

[0013] Even though the fire department response
time to arrive at the building is typically less than six or
seven minutes, fifteen minutes can easily pass before
an evacuation sequence is initiated. The total evacua-
tion time for upper floors of a high-rise building may take
up to an hour. During a building fire, time is critical and
unnecessary delays can increase the danger of the sit-
uation.

[0014] In accordance with a typical standard incident
command procedure, an incident command post is es-
tablished in the main floor lobby upon arrival by the fire
department. The fire department personnel can then
override the elevator system and use the elevators to
send an investigation team to a safe point several floors
below the fire floor. The investigation team then takes
the stairs to the fire floor to assess the extent of the fire
involvement and determine the necessary evacuation
procedures. Fire Department personnel and equipment
are then typically staged two floors below the fire floor
and a rescue assistance area is established four floors
below the fire floor. Building occupants are then initially
evacuated through the stairway to the rescue assist-
ance area.

Conventional Elevator and Fire/Smoke Detection
Systems

[0015] The basic configuration and operation of an el-
evator system is well known. A multiple floor building
contains a vertical elevator shaft defined by a top, bot-
tom and vertical structural walls through which an ele-
vator car travels between floors. An opening in one of
the structural walls at each floor forms a hoistway en-
trance through which building occupants can safely
pass into and out of the elevator car when the elevator
car is adjacent to the hoistway entrance during non-
emergency conditions. An interlock mechanism con-
nects the elevator car door to the hoistway door when
the elevator car is adjacent to the hoistway entrance and
the elevator car door opened or closed.

[0016] The elevator car's vertical travel in the hoist-
way is controlled by a conventional elevator control sys-
tem. The elevator control system typically includes a
motion controller and a car controller that receives sig-
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nals from hall call stations located on each floor. The
elevator control system is adapted to position the car
adjacent the signaling floor to allow passengers to enter
or exit the car. When a "send" or "floor destination" but-
ton within the car is activated, a signal is sent to the el-
evator control system, which in turn moves the car to
the designated floor and opens the door to allow pas-
sengers to exit the car. Accordingly, the elevator control
system permits the building occupants to quickly and ef-
ficiently travel between floors of the multi level building
during normal conditions.

[0017] The typical high-rise building has a fire alarm/
smoke detection system, such as a system manufac-
tured by the Simplex Corporation. The fire alarm/smoke
detection system is comprised of a plurality of smoke
and heat sensing devices which are remotely located
throughout the building and capable of detecting the
early signs of a building fire. These remote detectors are
electrically connected to a central fire alarm panel and
are functional to either open or close a series of relay
contacts, thereby capable of sending a signal to a build-
ing security station, to the fire department, and to an
alarm system that alerts the building occupants with au-
dible and strobe alarms. The central fire alarm panel al-
so initiates the operation of fire doors, air conditioning
systems, and the like within the building. Many times the
fire alarm/smoke detection system also has an auxiliary
relay contact as a backup system that is functionally
connected to the elevator control system. The elevator
control system is programmed, such that when it re-
ceives a distinctive signal from the central fire alarm
panel, the elevator control system recalls all elevator
cars to a predesignated floor, e.g., the lobby floor, and
prevents elevator cars from stopping at a floor where
smoke has been detected.

[0018] Prior to 1973, elevators remained fully opera-
tional during a building fire without any safeguards that
took into account the location of the building fire. Build-
ing occupants on the fire floor trying to quickly escape
a fire could push the elevator hall call station buttons
and inadvertently call an elevator full of people to the
fire floor. Building security personnel investigating a sig-
naling smoke detector could likewise find themselves
faced with the fire as the elevator doors opened on the
fire floor. Fire temperatures or water flowing from the
activation of a fire sprinkler could also short circuit the
elevator hall call station buttons and call the elevators
to the fire floor, thereby jeopardizing fire department per-
sonnel trying to utilize the elevators to stage personnel
and equipment.

[0019] In an effort to minimize this dangerous situa-
tion, all modem elevator systems are equipped with a
recall function that is initiated either automatically by the
detection of smoke or manually by building security or
fire department personnel. The 1996 Edition of the AS-
ME A17.1 code for elevators requires recall on all ele-
vators. Once sent into alarm condition, all hall call sta-
tions are de-energized and all elevator cars are auto-
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matically recalled to a predesignated floor of the build-
ing. If the predesignated floor is the floor where smoke
has been detected, the elevator cars are recalled to an
alternate floor. The elevators are parked with the doors
open and the elevators are temporarily taken out of serv-
ice. Upon arrival, the fire department can override the
recall function by activating a fire department key switch
to utilize each elevator car individually. The conventional
elevators, however, in an emergency such as a building
fire, cannot be used as a safe means of egress of occu-
pants from the building even under the control of the fire
department.

[0020] Many state of the art buildings are also
equipped with a smoke detection system that is de-
signed and installed in accordance with industry stand-
ards. At least one smoke detector is located in each el-
evator lobby and is functionally connected to the eleva-
tor control system. Additional remote smoke detectors
may be located throughout the building and are func-
tionally connected to the elevator control system. When
smoke from a building fire is detected by the elevator
lobby detector or by a remote smoke detector, an alarm
signal activates building emergency systems, which re-
sults in the closing of certain predetermined doors,
sounding audible alarms, and the like. The elevator re-
call function is activated either automatically or manual-
ly, and the elevator control system deactivates the hall
call stations and the car destination buttons.

[0021] If an elevator car is moving upwardly, the ele-
vator control system de-energizes the motion controller,
stops the car's ascent, and activates the motion control-
ler to position the car at a predesignated egress floor. If
the car is moving downwardly, the elevator control sys-
tem activates the motion controller to continue the de-
cent to the predesignated egress floor.

[0022] Four basic elements are important for an ele-
vator car to be used as an emergency means of egress,
which are not all provided by conventional elevator sys-
tems: reliable power, a smoke free hoistway shaft, no
unshielded electronics in the hoistway or machine room
that can be damaged by water, and the ability of the el-
evator system to respond to changing building condi-
tions due to migrating smoke. Power outages can stall
the elevator car, trapping passengers within the hoist-
way shaft and further consuming fire department re-
sources to locate the stalled car and evacuate the
trapped passengers. An emergency power source is on-
ly a mandatory building code requirement in buildings
above 75 feet to the highest occupied level. Accordingly,
there is a need for an elevator system that is usable for
emergency evacuation of building occupants during a
building fire or other emergency.

[0023] One significant reason that conventional ele-
vator systems are not used for emergency egress during
a building fire is the danger presented by smoke. Smoke
that is present at the hoistway door can also be inter-
preted by the electronic eye as an obstacle in the ele-
vator doorway, thereby preventing the door from closing

10

15

20

25

30

35

40

45

50

55

properly. Smoke also contains toxic gases and products
of combustion that create an untenable environment for
people, even at room temperature. Smoke in the eleva-
tor hoistway would subject any passengers riding in the
elevator car to such an untenable environment and ex-
pose them to increased risk.

[0024] At least one model building code in the United
States prescribes an enclosed elevator lobby in all build-
ings to separate the hoistway shaft from the remainder
of the building in an effort to control smoke. Some build-
ing code jurisdictions allow an air pressurization system
utilizing the elevator hoistway shaft to create positive air
flow from the shaft into the fire floor to blow smoke out
of and away from the hoistway shaft. An automatically
deployable hoistway door gasketing system is de-
scribed in U.S. Patent Nos. 5,195,594 and 5,383,510 to
keep smoke from entering the hoistway. Additional
methods of providing a smoke barrier at the hoistway
door are described in my co-pending U.S. applications,
namely, U.S. Patent Application No. 08/732,129, filed
October 18, 1996, and U.S. Patent Application No.
08/423,958, filed April 18, 1995.

[0025] Another reason for not using the elevator sys-
tem for egress during an emergency is the risks present-
ed when water gets into the elevator system. Water used
for fire suppression, such as from automatic fire sprin-
klers or from the fire department hoses, is usually
present during a building fire. Water can enter the hoist-
way and short circuit the car controls located on the top
of the elevator car. A raised sill at the hoistway door or
a slight slope of the lobby floor away from the hoistway
door can help prevent water from draining into the hoist-
way shaft. Water entering the hoistway shaft can also
be controlled by the water shield/drainage system for
the hoistway door, described in my co-pending U.S. Pat-
ent Application No. 08/751,306, filed November 18,
1996.

[0026] The evacuation time as calculated in the "Rou-
tine Analysis of the People Movement Time for Elevator
Evacuation" is about forty minutes for an eleven story
building using a single elevator. A twenty-one story
building was estimated to take three hours to evacuate.
Interviews of building occupants after actual fire inci-
dents indicate the initiation time from first hearing an
alarm to beginning any evacuation sequence may ex-
ceed thirty minutes. Therefore, the use of the conven-
tional elevator systems for evacuation is neither efficient
nor realistic in its present configuration.

SUMMARY OF THE INVENTION

[0027] The present invention is directed toward a
transportation system with an emergency evacuation
control system that overcomes problems experienced
in the prior art and provides additional benefits. One em-
bodiment of the invention provides a multi-story building
having a plurality of floors, a plurality of detectors, such
as smoke detectors, and a vertical transportation sys-
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tem that is usable for moving building occupants be-
tween selected floors during an emergency condition in
the building. The building includes an air handling sys-
tem, an emergency suppression system, and a signal
control system. The signal control system is coupled to
the detectors to receive a detection signal, and is cou-
pled to the vertical transports system, the air handling
system, or the emergency suppression, each of which
provides a status signal to the signal control system. The
signal control system has a communication mechanism
connectable to a remote communication system at a lo-
cation remote from the building, such as a fire depart-
ment. The communication mechanism sends the detec-
tion signal and at least one of the status signals to the
remote communication system to provide building sta-
tus information to the location remote from the building.
The vertical transportation system includes a transport
unit that is positionable in the building at locations adja-
cent to selected floors. A transport controller is coupled
to the transport unit to move the transport unit to the
locations adjacent to the selected floors. A control unit
is coupled to the transport controller to send a selected
control signal to the transport controller to move the
transport unit to one of the floors. The control unit is cou-
pled to the detectors to receive a detector signal from a
signaling detector that has detected an emergency con-
dition in the building.

[0028] The control unit is programmed to identify the
floor where the signaling detector is located and defines
that floor as a signaling floor. The control unit is also
programmed to define an evacuation zone in a portion
of the building relative to the signaling floor. The evac-
uation zone includes the signaling floor, a priority evac-
uation floor located one floor away from the signaling
floor, and an evacuation assistance floor that is spaced
apart from the signaling floor and the priority evacuation
floor. The control unit is also programmed to send the
control signal to the transport controller to move the
transport unit within the evacuation zone and to evacu-
ate the building occupants from the signaling floor and
the priority evacuation floor to the evacuation assistance
floor during the emergency condition. The information
defining the emergency evacuation assistance floor and
the signaling floor is included in the vertical transporta-
tion system's status signal sent to the remote commu-
nication system.

[0029] Another embodiment of the invention is an
evacuation control system having an elevator controller
that controls the activities of an elevator car during a
building fire or other emergency situation for reliable and
continuous elevator operation during the emergency sit-
uation. The elevator controller for each elevator car is
operationally connected to the signal control system. In
an exemplary embodiment, the signal control system is
a central fire alarm panel. The elevator controller is pro-
grammed to position the elevator car in selected loca-
tions in the emergency evacuation zone during an emer-
gency situation, so as to aid in the emergency evacua-
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tion of the building occupants.

[0030] According to an exemplary embodiment of the
present invention, a smoke detector or preestablished
compilation of sensing devices, such as water flow de-
tectors or pull stations, sends the building into an alarm
state, thereby initiating the closing of fire doors and
dampers, and starting the air handling equipment to pro-
vide positive pressure in the vertical shafts and enclosed
elevator lobby areas. In an exemplary embodiment, oth-
er building systems, such as emergency suppression
systems (i.e., sprinkler system). As distinctive, source-
identifying alarm signals from the sensing devices are
received by the signal control system, the signals are
sent to a central processing unit, translated, and sent to
the elevator controller, which is programmed to respond
to these distinctive signals. Status signals from the
building systems, such as the fire doors and dampers
and air handling equipment, are also provided to the sig-
nal control system and sent to the remote communica-
tion system.

[0031] The elevator controller is programmed to iden-
tify a first signaling floor, e.g., the floor from which the
alarm signal is generated, as the probable fire floor. The
elevator controller is also programmed to define and
designate an emergency evacuation zone within the
building relative to the first signaling floor (i.e., the fire
floor). The emergency evacuation zone is defined by the
probable fire floor, the two floors above the fire floor, and
one floor below the fire floor. The elevator controller is
also programmed to provide evacuation priorities,
wherein the first priority is evacuation of the fire floor,
and the second priority is evacuation of the floor directly
above the fire floor. The third priority is evacuation of the
floor directly below the fire floor, and the fourth priority
is evacuation of the floor two floors above the fire floor.
The elevator controller is also programmed to establish
a rescue assistance floor at a selected location away
from the fire floor, such as four floors below the fire floor.
Information defining the priority evacuation floors and
the rescue assistance floor is provided to the signal con-
trol system and sent to the remote communication sys-
tem. Accordingly, the elevators are used to evacuate the
building occupants to the rescue assistance floor during
the emergency situation, wherein the occupants can be
attended to by emergency personnel and evacuated
from the building if required. Status information regard-
ing such evacuation is provided to the emergency per-
sonnel even before they arrive at the building.

[0032] During an evacuation procedure, the elevator
controller positions the elevator car or cars at the first
signaling floor in a ready state with the car and hoistway
doors in an open position. Only the hall call stations in
the emergency evacuation zone are operable, and the
other hall call stations are deactivated. The hall call sta-
tions within the emergency evacuation zone provide a
visual notification of the emergency evacuation status
by continuously blinking the down button. Audible noti-
fication is given by the continuous intermittent sounding
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of the elevator car arrival bell. A fan located in the ele-
vator car is energized to blow tenable air from the hoist-
way shaft through the open doors thereby preventing
smoke from entering the elevator car.

[0033] When any control button on an operating panel
in the car is pushed or otherwise activated, the elevator
controller closes the elevator doors, moves the elevator
car to the predetermined rescue assistance floor, and
opens the doors to allow egress out of the car. In one
embodiment, the elevator cars are equipped with a re-
corded-voice enunciator that provides audible instruc-
tions to reinforce the egress activity. After the occupants
exit the elevator car, the elevator controller closes the
doors and repositions the elevator car at the first sign-
aling floor as described above, and awaits a call signal
from a floor within the emergency evacuation zone.
[0034] When a building occupant pushes the hall call
station from a floor within the emergency evacuation
zone other than the fire floor, the elevator controller
moves the car from the first signaling floor to the calling
floor and opens the car and hoistway doors, thereby al-
lowing the occupant to enter the elevator car. The ele-
vator controller then closes the doors, moves the eleva-
tor car to the rescue assistance floor, and opens the
doors to allow the occupants to exit the car. The elevator
car is then returned to the first signaling floor and awaits
another call signal.

[0035] Inaccordance with the exemplary embodiment
of the present invention, the smoke detectors through-
out the building are polled by the signal control system.
If a smoke detector located within an elevator lobby
senses smoke, a signal is provided to the signal control
system, e.g., the central alarm panel, and the central
alarm panel notifies the elevator controller. The signal
is also provided to the signal control system and can be
provided to the signal control system and can be pro-
vided to the remote communication system to inform
emergency personnel about the status of the emergen-
cy. The elevator controller also de-energizes the hall call
station on the floor where smoke was detected in the
elevator lobby and prevents the elevator car from open-
ing its door when on that floor.

[0036] The smoke detectors continue to be polled and
if smoke is detected within the hoistway shaft or at the
elevator car, the elevator controller automatically recalls
all elevators traveling within the hoistway to the main
lobby floor. At this time all hall call stations and car but-
tons are de-energized.

[0037] The fire department can override the emergen-
cy evacuation sequence from the main lobby or the cen-
tral fire alarm panel and recall the desired number of
elevators to the main lobby. By accessing the signal con-
trol system, the fire department can designate additional
evacuation floors thereby increasing the size of the
emergency evacuation zone, and if desired, to eventu-
ally include all floors within the building.

10

15

20

25

30

35

40

45

50

55

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] This invention, along with its many attendant
advantages and benefits, will become better understood
by reading the detailed description of the invention with
reference to the following drawings, wherein:

Figure 1 is a sectional view of a multiple level build-
ing with a building egress system in accordance
with an embodiment of the present invention, with
an emergency evacuation zone and an evacuation
assistance floor shown outlined by hash marks for
clarification.

Figure 2 is a schematic representation showing an
exemplary building egress system of the building
egress system of Figure 1.

Figure 3 is an enlarged schematic perspective view
of an elevator car in the building of Figure 1.
Figure 4 is an enlarged elevational view of an ele-
vator lobby of the building ofFigure 1 looking toward
the hoistway door area and showing the elevator
car with broken lines.

Figure 5 is a partial schematic flow chart illustrating
an exemplary emergency evacuation sequence up-
on activation of a remote smoke detector in accord-
ance with one embodiment of the present invention.
Figure 6 is a partial schematic flow chart illustrating
the exemplary emergency evacuation mode of the
emergency evacuation sequence of Figure 5.
Figure 7 is a schematic flow chart illustrating an ex-
emplary emergency evacuation sequence during
further developed stages of a building fire in accord-
ance with one embodiment of the presentinvention.
Figure 8 is a sign placard located within the elevator
car and at each elevator lobby for use with the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0039] Referring now to the drawings wherein like ref-
erence characters designate identical or corresponding
parts, and more particularly to Figure 1 thereof, there is
shown a multiple level building 2 with a building egress
system 4 in accordance with an exemplary embodiment
of the present invention. The building egress system 4
includes a vertical transportation system, such as an el-
evator system 6, that is connected to a smoke and fire
detection/alarm system 8 by a communication or inter-
connection system 10. The elevator system 6, the de-
tection/alarm system 8, and the interconnection system
10 are interconnected to be used during normal, non-
emergency conditions and also to allow the elevator
system to be used by the building occupants for egress
from the building 2 during a fire or other emergency sit-
uation.

[0040] The elevator system 6 includes at least one el-
evator car 20 controlled by an elevator controller 16 that
moves the elevator car to selected floors 21 of the build-
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ing 2. The elevator controller 16, such as a controller
manufactured by the Dover Elevator Corporation of
Memphis, Tennessee, includes an interconnected relay
network or a central processing unit (CPU) that is pro-
grammed with a communication language utilizing an
analog or digital protocol for operation and movement
of the elevator car 20. The CPU's protocol provides an
information feedback loop that maintains a desirable
status of operation within the elevator system 6.
[0041] The smoke and fire detection/alarm system 8
includes a plurality of smoke/fire detectors 22 that are
connected to a signal control system 25, such as a fire
alarm panel 26, by a detection/alarm communication
system 28. The fire alarm panel 26, such as one man-
ufactured by the Simplex Time Recorder Corporation of
Gardner, Massachusetts, includes an interconnected
relay network or a central processing unit (CPU) that is
programmed with a communication language utilizing
an analog or digital protocol. The CPU is programmed
to locate and identify distinctive, location-identifying sig-
nals from individual smoke/fire detectors 22. The CPU
is also programmed to send further distinctive signals to
conventional control devices 24 in the building 2 to op-
erate specific building functions, such as automatically
closing fire doors and a hoistway pressurization system.
The CPU's protocol provides an information feedback
loop that maintains a desirable status of operation within
the smoke and fire detection/alarm system 8.

[0042] The interconnection system 10 has an inter-
connection system operator 34 that is operatively con-
nected to the fire alarm panel 26 and the elevator con-
troller 16. The interconnection system operator 34 in-
cludes an interconnected relay network or a central
processing unit (CPU) 38 that is programmed with a
communication language utilizing an analog or digital
protocol, such as one that complies with the ANSI/
ASHRAE 135-1995 BACnet Standard. The CPU 38 is
programmed to locate and identify distinctive signals
from the signal control system 25, such as the fire alarm
panel 26 or other individual interconnection system sig-
nal initiating devices. The CPU 38 is also programmed
to send distinctive signals to the elevator controller 16,
or other interconnection system signal responsive de-
vices, to operate specific interconnection functions,
such as selectively moving the elevator car 20 in re-
sponse to the location of smoke and fire during a build-
ing fire. The CPU's protocol provides an information
feedback loop that maintains a desirable status of oper-
ation within the interconnection system 10.

[0043] An emergency power supply system 40 com-
plying with industry standards, is connected to the build-
ing egress system 4. The emergency power supply sys-
tem 40 provides continuous secondary power to the
building egress system 4 during an outage of primary
building power, thereby allowing the elevators to contin-
ue to operate during an emergency situation. Accord-
ingly, the elevator system 6, which is responsive to the
location of fire and smoke within the multiple level build-
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ing 2, is usable during building fire or other building
emergencies for occupant egress away from the emer-
gency situation in a safe and efficient manner.

The Elevator System

[0044] The building egress system 4 of the exemplary
embodiment described herein can be used with a single
elevator car 20 traveling within a single hoistway shaft
42, or with multiple cars traveling within a common hoist-
way shaft, or with multiple cars in multiple shafts. The
building egress system 4 can also use various types of
elevator systems 6 in accordance with embodiments of
the present invention.

[0045] The elevator system 6 of the exemplary em-
bodiment, as best seenin Figure 1, includes the elevator
hoistway shaft 42 having an upper limit 44, a lower limit
46, and a midpoint 48 with a hoistway wall structure 50
extending therebetween. A hoistway opening 52 in the
wall structure 50 is provided at each floor 21 of the build-
ing 2, defining a hoistway entrance 54 that is closable
by a movable hoistway door assembly 56. The hoistway
shaft 42 contains atleast one elevator car 20 that is mov-
ably positionable between floors 21. Each elevator car
20 includes a car floor platform 58, a front panel 60, a
rear panel 62, side panels 64, a ceiling/roof panel 66,
and a movable car door assembly 68. The car door as-
sembly 68 is movable with the hoistway door assembly
56 between closed and open positions to allow people
to enter and exit the elevator car 20.

[0046] Each elevatorcar 20 is connected by a car sup-
port cable 70 to a motion controller 72 that is located in
a machine room 74 positioned above the hoistway shaft
42. In an alternate embodiment, the elevator car 20 is a
part of a hydraulic elevator system (not shown), and the
elevator car is attached to a hydraulic piston that is op-
eratively connected to the motion controller 72. The mo-
tion controller 72, such as a conventional motor driven
drum, a hydraulic pump, or the like, is coupled to an el-
evator communication system 18. The motion controller
72 receives and sends distinctive signals from the ele-
vator controller 16, which receives distinctive signals
from elevator call devices 12, or other signal initiating
devices, located at each floor 21. The motion controller
72 and elevator controller 16 control the vertical motion
and positioning of the elevator car 20 between the build-
ing's floors 21 in response to the signals from elevator
call devices 12 on each floor 21.

[0047] The elevator controller 16 is connected to one
end of a traveling cable 76 of the elevator communica-
tion system 18, and the traveling cable's other end is
connected to a car control communication system 78
that is mounted on the elevator car 20, as best seen in
Figure 3. Accordingly, the traveling cable 76 operatively
connects the elevator car control communication sys-
tem 78 to the elevator controller 16. The car control com-
munication system 78 includes remote car control de-
vices 80 mounted within the elevator car 20, signal re-
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sponsive devices 82 operatively connected to the car
control devices, and an elevator car controller 84 that is
also operatively connected to the car control devices.
[0048] The car control devices 80 in the exemplary
embodiment include a plurality of destination buttons
86, a door open button 88, a door close button 90, an
emergency stop button 92, an emergency fire service
override switch 94, and an audible car notification de-
vice 96. The car control devices 80 are located on a car
operating panel 98 and are functional to send and re-
ceive distinctive signals to and from the car controller
84 and the elevator controller 16 (Figure 1). An emer-
gency elevator telephone 100 located within a front pan-
el 60 of the elevator car 20 is likewise connected to the
traveling cable 76 and terminates at a building mainte-
nance office, not shown, or an automatic dialer connect-
ed to an outside telephone line.

[0049] Each destination button 86 is operatively con-
nected in a conventional manner to the elevator control-
ler 16 (Figure 1) via the traveling cable 76. When a des-
tination button 86 is activated, the destination button
generates a distinctive signal that is received by the el-
evator controller 16. The elevator controller 16 energiz-
es the motion controller 72 to move the elevator car 20
to the desired floor. When the elevator car 20 is in reg-
istration with the hoistway opening 52 of the selected
floor 21, the car goes through a conventional ingress/
egress cycle, wherein the car door assembly 68 and
hoistway door assembly 56 (Figure 4) are opened to al-
low passengers to enter or exit the car. After a selected
period of time the door assemblies 68 and 56 are closed.
The elevator car 20 is then ready to move to the next
selected floor 21.

[0050] As best seen in Figure 4, the elevator call de-
vices 12 of the exemplary embodiment includes a plu-
rality of hall call stations 104 located in close proximity
to the hoistway door assembly 56 in each elevator lobby
106 of the building 2. The hall call station 104 has an up
direction call button 108 and a down direction call button
110, each functionally connected to an input/output ter-
minal 112, that is operatively connected to the elevator
communication system 18. When an up or down direc-
tion call button 108 or 110 is activated, such as when a
building occupant desires to leave a particular floor 21,
the input/output terminal 112 sends a distinctive signal
to the elevator communication system 18 and to the el-
evator controller 16 to energize the motion controller 72
and move the elevator car 20 to the elevator lobby 106
of the hall call station 104 with the button that has been
activated.

[0051] A car arrival indicator 114 is located in close
proximity to the hoistway door assembly 56 or in close
proximity to the elevator car door assembly 68 as best
seen in Figure 4. The car arrival indicator 114 has an up
direction light 116 and a down direction light 118, each
operatively connected to an input/output terminal 120
which is connected to the elevator communication sys-
tem 18. When a hall call station 104 is activated and the
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elevator car 20 arrives at the elevator lobby 106 during
normal or non-emergency operations, the elevator con-
troller 16 activates the car arrival indicator 114 showing
the car's travel direction by energizing the respective up
or down direction light 116 or 118. The elevator control-
ler 16 also energizes an audible car arrival notification
device 122 to make distinctive tones for an elevator car
traveling upwardly or downwardly.

[0052] As best seen in Figure 4, the location of the
elevator car 20 in the hoistway 42 is determined by a
position sensor 124 and a position indicator 127 in the
hoistway. The position sensor 124 is attached to the el-
evator car 20 and is connected to an input/output termi-
nal 126, which is operatively connected to the traveling
cable 76. The position indicator 127 is attached to the
hoistway wall structure 50 within the hoistway shaft 42
near each elevator lobby 106. The position indicator 127
is positioned so that when the position sensor 124 is in
direct registry with the position indicator 127, a distinc-
tive signal is sent from the position sensor 124 to the
elevator controller 16. The elevator controller 16 then
de-energizes the motion controller 72 (Figure 1) to stop
the elevator car's vertical motion and to align the car
floor platform 58 in direct registry with a lobby floor 128.
The position indicator 127 is operatively connected to
the signal control system 25 and provides position sta-
tus signals indicating the elevator car's location in the
hoistway 42.

[0053] When the car floor platform 58 is stationarily
positioned adjacent to the lobby floor 128, the ingress/
egress cycle is initiated. The car controller 84 energizes
a conventional door motion controller 130 that is oper-
ationally connected to the movable car door assembly
68 to move the car door assembly and the hoistway door
assembly 56 via an interlock system 132 to an open po-
sition, thereby allowing passengers to pass into and out
of the elevator car. After a predetermined period of time,
such as ten seconds, the elevator controller 16 energiz-
es the door motion controller 130 which moves the hoist-
way and car door assemblies 56 and 68 to the closed
position.

[0054] As best seen in Figure 3, a car door leading
edge 134 of the elevator car door assembly 68 is con-
nected to a conventional obstacle sensor, which is con-
nected to the car control communication system 78. The
obstacle sensor sends a distinctive signal to the car con-
troller 84, which energizes the door motion controller
and automatically reopens the hoistway and car door
assemblies 56 and 68 (Figure 4) if an obstacle, such as
a passenger, is in the hoistway entrance as the door as-
semblies are closing. Accordingly, the obstacle sensor
is adapted to prevent the doors from closing and injuring
a passenger or the like that is blocking the hoistway and
car door assemblies 56 and 68 (Figure 4) during the
door closing cycle.

[0055] The car controller 84 is preprogrammed to re-
close the hoistway and car door assemblies 56 and 68
(Figure 4) after a predetermined amount of time, such
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as two seconds. The car controller 84 is further pro-
grammed to stop the reopening operation of the hoist-
way and car door assemblies 56 and 68 (Figure 4) after
a predetermined number of closing attempts, such as
three attempts, at which time the car controller 84 is pro-
grammed to activate the audible car notification device
96 and the doors are moved toward the closed position
engaging the obstacle. Once the obstacle is removed
and the hoistway and car door assemblies 56 and 68
(Figure 4) are moved to the fully closed position, the car
controller 84 de-activates the audible car notification de-
vice 96.

[0056] A conventional door-closed-sensor is attached
to the car door assembly 68 and is operatively connect-
ed to the elevator communication system 18 to deter-
mine when the car door assembly 68 is in the closed
position. Once the car door assembly 68 is in the closed
position, the door-closed-sensor provides a distinctive
signal to the elevator communication system 18 and the
elevator controller 16. The elevator controller 16 then
energizes the motion controller 72 which moves the car
20 vertically to other selected floors. As seen in Figure
4, the hoistway door assembly 56 remains in a closed
position until again engaged through the interlock sys-
tem 132 by the car door assembly 68, thereby prevent-
ing accidental access to the hoistway shaft 42.

[0057] A conventional load sensor is attached to the
motion controller 72 and is operatively connected to the
elevator communication system 18 and to the elevator
controller 16. The elevator controller 16 is programmed
to evaluate the available load capacity of the elevator
car 20 by determining a live load weight within the car
as established by the load sensor and comparing this
weight to the predetermined total live load capacity of
the car. As the elevator car 20 responds to the activation
of hall call stations 104 within a run, the car will stop at
signaling floors until the safe operating capacity of the
car has been reached, at which time the elevator car will
not respond to additional signaling hall call stations.
[0058] When a live load weight exceeds the capacity,
the elevator controller 16 activates the audible car noti-
fication device 96 and does not permit the motion con-
troller 72 to energize the door motion controller 130. Af-
ter the load sensor indicates a live load below the safe
operating capacity, the elevator controller 16 de-acti-
vates the audible car notification device 96 and allows
the motion controller 72 to energize the door motion con-
troller 130.

[0059] During normal non-emergency operations, the
elevator controller 16 is preprogrammed to respond to
additional hall call stations 104 that are activated in the
traveling direction while the elevator car 20 is traveling
to one of the desired floor 21. Once the elevator car 20
has reached the furthest activated hall call station 104,
the elevator controller 16 deactivates all activated floor
destination buttons and reverses the car's travel direc-
tion.

[0060] The position and status of each elevator car 20
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is monitored by a conventional car position indicator
150, illustrated in Figure 1, in the signal control system
25, and located in close proximity to the fire alarm panel
26. The car position indicator 150 is connected in a con-
ventional manner to the elevator controller 16 via the
elevator communication system 18. The car position in-
dicator 150 provides a visual indication showing the po-
sition, direction of travel and operational status of each
elevator car 20.

Fire and Smoke Detection System

[0061] As described above and best seen in Figure 1,
the smoke and fire detection/alarm system 8 includes a
plurality of remote smoke/fire detectors 22. The smoke/
fire detectors 22 are strategically located throughout
each floor 21 of the building 2 in accordance with local
building and fire codes. The detectors 22 are functional
to detect the presence of combustion byproducts, such
as smoke or toxic fumes. Each detector 22 is operatively
connected to the smoke and fire detection/alarm com-
munication system 28. Each individual detector 22 is
programmed or otherwise configured to initiate and
send a distinctive, location-identifying alarm signal to
the fire alarm panel 26 when smoke or another combus-
tion byproduct is detected.

[0062] The fire alarm panel 26 is programmed to iden-
tify the distinctive signal received from each detector 22.
The fire alarm panel 26 is further programmed with the
location, type and operating parameters of each detec-
tor 22, so as to determine where and which detector in
the building was activated upon detecting smoke or the
like.

[0063] The fire alarm panel 26 is also operatively con-
nected to the detection/alarm communication system 28
and is adapted to control or activate conventional audi-
ble/visual building alarms. The detection/alarm commu-
nication system 28 also operates a conventional public
address-type annunciation system, and a fire depart-
ment notifier, such as an automatic dialer connected to
an outside telephone line, and other conventional
smoke and fire detection/alarm system signal respon-
sive devices.

[0064] The fire alarm panel 26 is also operatively con-
nected to a plurality of the building's systems and is
adapted to receive status signals from those systems.
Accordingly, the fire alarm panel is used to determine
the building's status, such as when a fire or other emer-
gency condition is detected. As an example, the fire
alarm panel 26 is operatively connected to self-closing
fire doors on each floor 21 that close to separate the
respective elevator lobby 106 from the remainder of the
building. The fire alarm panel 26 is also operatively con-
nected to air handling equipment (i.e., HVAC system) in
the building to provide positive air pressure within the
elevator lobby 106 and the elevator hoistway shaft 42
to keep the lobby and hoistway shaft clear of smoke.
The fire alarm panel is also connected to one or more
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emergency suppression systems, such as sprinkler sys-
tems or the like, that are activated upon detecting an
emergency.

[0065] The detectors 22, best seen in Figure 1, are
strategically placed throughout the building 2 with a min-
imum of one per floor. Lobby smoke detectors 174 are
also strategically located throughout the building 2, with
a minimum of one in each elevator lobby 106. An ele-
vator car smoke detector 176, best seen in Figure 3, is
mounted on the elevator car 20 and is operatively con-
nected to the smoke and fire detection/alarm communi-
cation system 28 by the traveling cable 76. detectors
178 are

[0066] AsbestseeninFigure 1, a plurality of hoistway
smoke detectors 178 are located within the hoistway
shaft 42. An upper hoistway smoke detector 180 is con-
nected to the wall structure 50 near the hoistway shaft's
upper limit 44. A lower hoistway smoke detector 182 is
connected to the wall structure 50 near the hoistway
shaft's lower limit 46. An intermediate hoistway smoke
detector 184 is connected to the wall structure 50 near
the hoistway shaft's midpoint 48. When a detector 22 is
activated upon detecting smoke or the like, the detector
sends a distinctive signal to the fire alarm panel 26 that
allows the fire alarm panel to determine where the sig-
naling detector is located..

[0067] The fire alarm panel 26 also has an elevator
recall switch 186 that is connected to the elevator con-
troller 16 via the elevator communication system 18, as
described above. The elevator recall switch 186 may be
automatically activated, such as when a detector 22 is
activated. The elevator recall switch 186 may also be
manually activated, such as during a non-fire emergen-
cy. The elevator recall switch 186 provides a signal to
the elevator controller 16, which de-activates all hall call
stations 104 and destination buttons 86 in all elevator
cars 20 and energizes the motion controller 72 to move
all elevator cars to a predesignated recall floor 188, typ-
ically established as the ground floor with a ready exit
from the building 2.

[0068] A recall floor smoke detector 190 is strategi-
cally located at the predesignated recall floor 188 and
connected to the elevator communication system 18,
which is operatively connected to the elevator controller
16, as described above. When the recall floor smoke
detector 190 detects smoke, a distinctive signal is sent
to the elevator controller 16 which energizes the motion
controller 72 to move the elevator cars 20 to a predes-
ignated alternate recall floor 192, typically established
as a floor located two floors above the ground floor.

The Control Protocol Interface

[0069] During non-emergency normal operation, the
smoke and fire detection/alarm system 8 and the inter-
connection system 10 remains in the normal mode,
wherein the elevator system 6 operates in a convention-
al non-emergency manner. During this normal opera-
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tion, the fire alarm panel 26 polls and monitors the
smoke/fire detectors 22 and selected other building sys-
tems. As best seen in Figure 5, in the event of a building
fire, smoke or heat from the fire is detected by one or
more detectors 22, the detector sends a distinctive first
alarm signal 200 to the fire alarm panel 26. The first
alarm signal 200 is transmitted by the fire alarm panel
26 through the interconnection communication system
10 to the CPU 38 and translated by the BACnet protocol
language, thereby initiating an emergency elevator
evacuation sequence 194.

[0070] During the fire or other building emergency, the
components of the building egress system 4 of the ex-
emplary embodiment, as described herein and sche-
matically illustrated in Figure 2, work together in an
emergency elevator evacuation sequence that utilizes
the one or more elevator cars 20 to evacuate selected
portions of the building 2. The interconnection system's
CPU 38is engineered and programmed to initiate a pre-
programmed emergency elevator evacuation se-
quence. During the evacuation sequence, the CPU 38
sends distinctive output signals to the elevator controller
16 in response to distinctive input signals received from
the fire alarm panel 26. Upon receiving the output sig-
nals, the elevator controller 16 strategically positions
one or more elevator cars 20 at selected floors to evac-
uate portions of the building 2. The CPU 38 also sends
distinctive output signals to the fire alarm panel 26 in
response to distinctive input signals initiated by the el-
evator controller 16, thereby notifying the fire alarm pan-
el 26 of the status of all elevator cars 20. As discussed
in greater detail below, the fire alarm panel 26 also con-
tacts the fire department or other remote emergency re-
sponse team and provides information as to the current
status of the building 2. The emergency evacuation se-
quence is then initiated.

The Emergency Evacuation Sequence

[0071] The emergency elevator evacuation sequence
establishes an emergency evacuation zone 202, as best
seenin Figure 1, encompassing a four floor area around
afirst signaling floor (FSF) 206 on which a first signaling
remote smoke/fire detector 204 of the detectors 22 is
located. The first signaling floor 206 is assigned by the
CPU 38 afirst priority during the evacuation of the emer-
gency evacuation zone 202. The emergency evacuation
zone 202 also includes a second evacuation priority
floor 208 located one floor above the first signaling floor
206, a third evacuation priority floor 210 located one
floor below the first signaling floor, and a fourth priority
evacuation floor 212 located two floors above the first
signaling floor. The emergency evacuation zone 202 al-
so includes an evacuation assistance floor 214 located
four floors below the first signaling floor 206. The floors
21 outside the emergency evacuation zone 202 are de-
fined as non-emergency floors 215. If the first signaling
floor 206 is within the first seven floors 21 above the
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ground floor, the evacuation assistance floor (EAF) 214
is established as the predesignated recall floor 188
(usually the ground floor).

[0072] The configuration of the emergency zone 202
may be changed depending upon air flow direction in
the hoistway shaft 42. In the exemplary embodiment, an
air flow sensing device 216, shown in Figure 1, is mount-
ed in the hoistway shaft 42, and is operatively connected
to the CPU 38 of the interconnection system operator
34. The air flow sensing device 216 identifies the direc-
tion of air flow in the hoistway shaft 42. The air flow sens-
ing device 216 has an upper sensor 218 connected to
the wall structure 50 of the hoistway shaft 42 near the
upper limit 44 thereof and a lower sensor 220 connected
to the wall structure 50 of the hoistway shaft 42 near the
lower limit 46 thereof, each operationally connected to
the interconnection communication system 36.

[0073] If the airflow is upward, so smoke within the
hoistway shaft will likewise move upwardly toward the
upper floors, the emergency evacuation zone 202 is as
described above. If, however, the airflow is downward,
so smoke would travel downwardly toward lower floors,
the CPU 38 is programmed to reverse the order of floors
in the emergency evacuation zone 202 described
above. Accordingly, the evacuation assistance floor 214
is located four floors above the first signaling floor 206.
The second evacuation priority floor 208 is one floor be-
low the first signaling floor 206, the third evacuation pri-
ority floor 210 is two floors below the first signaling floor,
and the fourth evacuation priority floor is one floor above
the first signaling floor.

[0074] The emergency elevator evacuation sequence
194, therefore, is functional to conduct emergency evac-
uation via the elevator cars 20 in a compact six floor
zone. The evacuation time is therefore relative to eleva-
tor travel within this six floor zone and not relative to el-
evator car travel within the entire height of the building 2.

When Smoke is Detected

[0075] When one of the detectors 22 detects smoke
or the like, as best schematically illustrated in Figure 5,
the detector sends a first alarm signal 200 to the inter-
connection system operator's CPU 38, and the CPU in-
itiates the emergency elevator evacuation sequence
194. The CPU 38 sends a distinctive signal to the fire
alarm panel 26 identifying the emergency zone 202, in-
cluding the location of the signaling floor 206, the evac-
uation assistance floor 214 and the second through
fourth evacuation priority floors 208, 210, and 212, re-
spectively. The CPU 38 further sends a distinctive signal
to the elevator controller 16 which energizes a car fan
222 (see Figure 3) that moves air from the elevator hoist-
way shaft 42 into the elevator car 20. In step 224, the
elevator controller polls the hall call stations 104 of the
floors in the emergency evacuation zone 202, and in
step 226, deactivates all hall call stations of floors out-
side of the emergency evacuation zone. In step 228, the
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elevator controller further energizes the down direction
light 114 in the hall call stations 104 located within the
emergency evacuated zone 202 to blink in a continuous
intermittent manner. In step 230, the elevator controller
16 further deactivates all destination floor buttons 86 in
the elevator car 20.

[0076] The elevator controller 16 also polls in step 232
the car status and determines in step 234 if the elevator
car 20 is moving. If the elevator car is not moving, in
step 236 the elevator controller 16 sends a distinctive
signal to the motion controller 72 which in step 238
moves the elevator car to the first signaling floor 206.
The elevator controller 16 initiates an evacuation-ready
mode in step 240 in which the hoistway and car door
assemblies 56 and 68 are moved to the open position,
the down direction light is intermittently blinked, and the
car arrival notification device 122 is energized to ring in
a continuous intermittent manner.

[0077] If the elevator car 20 is moving, in step 242 the
elevator controller 16 polls in step 244 the car's direction
of travel. If the car travel direction is upwardly, in step
246 the elevator controller 16 polls in step 248 the ele-
vator car's location relative to the evacuation assistance
floor 214. If in step 250 the elevator car is above the
evacuation assistance floor 214, the elevator controller
stops the car's ascent in step 252, in step 254 energizes
the car destination button 86 for the evacuation assist-
ance floor 214, and in step 256 moves the car to the
evacuation assistance floor. The elevator controller 16
then in step 258 initiates the ingress/egress cycle, as
described above. If the elevator car 20 is traveling up-
wardly in step 246 and is below the evacuation assist-
ance floor in step 260, the elevator controller 16 in step
254 energizes the car destination button 86 for the evac-
uation assistance floor 214, in step 256 moves the car
to the evacuation assistance floor, and in step 258 initi-
ates the ingress/egress cycle.

[0078] If in step 262 the elevator car 20 is traveling
downwardly, in step 264 the elevator controller 16 polls
the location of the downwardly traveling car. If in step
266 the elevator car is above the evacuation assistance
floor, in step 254 the elevator controller 16 energizes the
car destination button 86 for the evacuation assistance
floor 214, in step 256 moves the car to the evacuation
assistance floor, and in step 258 initiates the ingress/
egress cycle.

[0079] If in step 262 the elevator car 20 is traveling
downwardly and in step 268 is below the evacuation as-
sistance floor 214, in step 270 the elevator controller 16
energizes the car destination button 86 for the evacua-
tion assistance floor 214, in step 272 moves the car to
the evacuation assistance floor or a designated alter-
nate floor, and in step 258 initiates the ingress/egress
cycle. Once the ingress/egress cycle is completed, and
the occupants move out of the car to the evacuation as-
sistance floor 214, in step 274 the elevator controller
moves the car to the first signaling floor 206 and in step
240 the car controller initiates the evacuation-ready
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mode.

The Evacuation-Ready Mode at the First Signaling Floor

[0080] During the evacuation-ready mode, step 240
of the emergency elevator evacuation sequence, as
best illustrated schematically in Figure 6, the elevator
car is positioned at the first signaling floor with the doors
open awaiting the arrival of passengers. When in step
276 a passenger enters the car and activates any car
button 86, 88, or 90, the elevator controller 16 in step
278 energizes the car destination button for the evacu-
ation assistance floor 214. The elevator controller will
also automatically energize the car destination button
for the evacuation assistance floor when the car's load
sensor detects additional weight in the elevator car,
such as when a passenger enters the car. In step 280
the elevator controller 16 closes the hoistway and car
door assemblies 56 and 68, in step 282 moves the ele-
vator car from the first signaling floor 206 to the evacu-
ation assistance floor 214, and in step 284 initiates the
ingress/egress cycle to allow the passengers to exit
from the car. The elevator controller in step 286 then
moves the elevator car back to the first signaling floor
206 and in step 240 restarts the evacuation-ready mode
of step 240.

[0081] The elevator car 20 remains at the first signal-
ing floor 206 for a predetermined amount of time, such
as thirty seconds, in the evacuation-ready mode. If in
step 288 a car button 86, 88, or 90 is not manually or
automatically activated within the predetermined
amount of time, the elevator car is then available to re-
spond to the activation of hall call stations 104 on other
floors within the emergency evacuation zone 202. When
in step 290 a hall call station 104 is activated on another
floor within the emergency evacuation zone 202, in step
292 the elevator controller 16 closes the hoistway and
car door assemblies 56 and 68 and moves the car to the
floor on which the hall call station was activated. The
elevator controller then initiates the evacuation-ready
mode of step 240, as described above. If hall call sta-
tions 104 are activated on more than one floor in the
emergency evacuation zone 202, the elevator controller
16 moves the elevator car to the floor having the highest
priority of the second evacuation priority floor 208, the
third evacuation priority floor 210 or the fourth priority
evacuation floor 212.

[0082] Ifin step 294 a passenger activates a car des-
tination button 86 or if the load sensor detects additional
weight in the elevator car within the predetermined
amount of time, in step 278 the elevator controller 16
energizes the car destination button 86 for the evacua-
tion assistance floor 214. The elevator controller in step
280 closes the hoistway and car door assemblies 56 and
68, in step 282 moves the elevator car to the evacuation
assistance floor 214, and in step 284 initiates the in-
gress/egress cycle. The elevator controller in step 240
then moves the elevator car 20 back to the first signaling
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floor 206 and initiates the evacuation-ready mode.
[0083] If in step 296 the elevator car is in the evacu-
ation-ready mode of step 240 on a floor other than the
first signaling floor 206 and a destination car button 86
is not manually or automatically activated within the pre-
determined amount of time, the elevator controller 16 in
step 298 closes the hoistway and car doors 56 and 68,
in step 300 moves the car back to the first signaling floor
206, opens the door assemblies, and initiates the evac-
uation-ready mode of step 240.

[0084] The elevator car remains in step 288 in the
evacuation-ready mode of step 240 on the first signaling
floor 206 until a car button 86, 88, or 90 is activated, or
in step 290 the load sensor detects additional weight
within the car, or a hall call station 104 within the emer-
gency evacuation zone 202 is activated.

[0085] In the exemplary embodiment, the elevator
controller 16 is programmed to respond to only one hall
call station 104 activation within each trip cycle to allow
passengers safe egress onto the evacuation assistance
floor 214. The elevator controller is further programmed
to respond to the first signaling floor 206 as the highest
priority and then follow the prioritization of evacuation
floors as described above. The evacuation of building
occupants from the emergency evacuation zone 202 to
the evacuation assistance floor 214 is thereby quickly,
efficiently and safely accomplished.

As the Smoke Migrates

[0086] As schematically illustrated in Figure 7, in step
304 upon the detection of smoke by one of the remote
smoke/fire detectors 22 that is not located in that floor's
elevator lobby, the remote detector in step 306 sends a
first distinctive detection signal to the fire alarm panel
26. The interconnection system operator's CPU 38 re-
ceives a signal from the fire alarm panel 26, translates
the signal and sends a signal to the elevator controller
16. The elevator controller 16 then initiates the emer-
gency elevator evacuation sequence of step 194, as de-
scribed above with reference to Figure 5. When in step
30 the smoke/fire detector 22 located in the elevator lob-
by of any floor in the emergency evacuation zone 202
is activated, in step 310 the lobby smokef/fire detector
sends a second distinctive detection signal to the fire
alarm panel 26. A signal is sent to the CPU 38 where it
is translated and sent to the elevator controller 16. The
elevator controller 16 in step 312 then deactivates the
hall call station 104 on the floor where the lobby smoke/
fire detector was activated, thereby preventing the car
door assemblies 68 from opening at that floor. As a re-
sult, the occupants on that floor must use the stairway
for evacuation to the evacuation assistance floor 214.
In one embodiment, audible recorded instructions are
played over the recorded-voice enunciator system so as
to provide instructions to occupants to proceed to the
stairwell for evacuation, because the elevators are out
of service.
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[0087] When in step 309, the car smoke detector 176
detects smoke or in step 178 the hoistway smoke de-
tector 178 detects smoke, in step 314 that smoke de-
tector sends a third distinctive detection signal to the fire
alarm panel 26, which sends the signal to the intercon-
nection system operator's CPU 38. The CPU 38 trans-
lates the signal and sends it to the elevator controller
16. The elevator controller 16 in step 316 then initiates
an emergency recall sequence in which all hall call sta-
tions 104 and car destination buttons 86 are deactivated
and all cars are moved and parked at the predesignated
recall floor 188. The elevator controller then powers
down, thereby taking the car out of service. Audible in-
structions are played over the recorded-voice enuncia-
tor on the floors of the emergency evacuation zone 202
to proceed to the stairwells for evacuation, because the
elevators are out of service. All remaining building oc-
cupants must await the arrival of the fire department for
rescue or use the building exit stairways for evacuation.
[0088] Inthe exemplary embodiment, the car control-
ler 84 (see Figure 3) is equipped with an emergency bat-
tery, having the capacity to open and close the hoistway
and car door assemblies 56 and 68 if the emergency
power supply 40 is interrupted. When building or emer-
gency power is not available, the emergency battery en-
ergizes the door motion controller 130 to move the hoist-
way and car door assemblies 56 and 68 to the closed
position. The car controller 84 then sends an alarm sig-
nal to the fire alarm panel 26, signaling a stranded ele-
vator car.

[0089] In the exemplary embodiment, a sign placard
such as the placard 320 illustrated in Figure 8, is located
in each elevator car and in each elevator lobby, as
shown in Figure 3. The placard provides instructions to
building occupants regarding emergency evacuation via
the elevators. The placard 320 also provides information
to the occupants about using the stairway for evacua-
tion.

[0090] The exemplary embodiment of the building
egress system 4 of the present invention provides an
increased level of protection for elevator passengers
traveling within the hoistway shaft 42 and provides an
evacuating sequence to evacuate the building occu-
pants in a safe manner during an emergency, such as
a building fire. Further modifications and improvements
within the scope of the present invention can be made
to the building egress system for particular building con-
figurations, including programming the interconnection
system 10 to measure the time between the detection
of smoke or the like at individual smoke/fire detectors
22, so as to monitor and anticipate the speed at which
the smoke and fire is spreading within the building.

Additional Fire Floors

[0091] If the building's elevator system 6 has more
than one elevator car 20 and if smoke is detected on a
floor in the emergency evacuation zone 202, a second
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emergency evacuation zone is established by the inter-
connection system operator's CPU 38 in the manner de-
scribed above. The evacuation assistance floor 214 re-
mains as designated and described above. Half of the
available elevator cars are dedicated to the emergency
evacuation of the second emergency evacuation zone.
If smoke is detected on another floor outside the emer-
gency evacuation zone 202, another emergency evac-
uation zone is established in the manner described
above and a second evacuation assistance floor is des-
ignated. In the event a third emergency evacuation zone
is established, one half of the available cars are dedi-
cated to the first emergency evacuation zone, one quar-
ter of the available elevator cars are dedicated to the
second emergency evacuation zone, and one quarter
of the available elevator cars are dedicated to the third
emergency evacuation zone. The emergency evacua-
tion sequence is then completed in each evacuation
zone with the available elevator cars for that evacuation
zone.

Communication to Fire Department

[0092] In the exemplary embodiment, the fire alarm
panel 26 is adapted to automatically contact and provide
an alarm signal and building status information directly
to the fire department. Accordingly, the fire department
can determine the status of the building 2 during an
emergency condition while fire department personnel
prepare to leave the fire house or while in route to the
building. When the fire department personnel then ar-
rive at the building, they can immediately address the
emergency condition without losing valuable time deter-
mining the building's status.

[0093] AsbestseeninFigure 5, the signal control sys-
tem 25, such as the fire alarm panel 26, is operatively
connected to a plurality of the building's systems 350,
such as elevator system 6, the smoke detectors 22, a
fire suppression system 353, air handling systems 355,
fire door systems, and an elevator control system. The
fire alarm panel 26 receives, collects, and stores the sta-
tus information from the selected building systems 350.
Accordingly, the fire alarm panel 26 includes the data
that defines the current status of the building 2.

[0094] The fire alarm panel 26 also includes a modem
351 or other communication mechanism connected to
the panel's CPU and also connected to one or more tel-
ephone lines. The fire alarm panel's CPU, via its com-
munication protocol discussed above, transmits the sta-
tus information through the modem and the phone lines
to a remote communication system 352 at the fire de-
partment, which is remote from the building 2. The fire
alarm panel's CPU and the remote communication sys-
tem, in one embodiment, are programmed to allow the
fire department to control some or all of the selected
building systems 350 from the fire station or even from
fire department vehicles equipped with a suitable com-
munication system. As a result, fire department person-
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nel can monitor and control the building's status upon
receiving the initial alarm signal and prior to arriving at
the building 2 experiencing the emergency condition.
The fire alarm panel's CPU also provides the fire depart-
ment with a summary of the building's floor plan and sys-
tems, along with the condition of the building systems
to as to enable the fire department to establish an emer-
gency response sequence for that particular building.
[0095] In operation, when the fire alarm panel 26 re-
ceives the fire alarm signal 200 or the like, the fire alarm
panel 26 polls the selected building systems 350 and
collects the status information. The status information
includes, as an example, the location. of the signaling
floor, the evacuation assistance floor, the emergency
evacuation zone, and evacuation priority floors in the
emergency evacuation zone. The status information al-
so includes data from the hoistway and elevator car de-
tectors indicating whether smoke has been detected in
the hoistway or elevator car. The status information also
includes data defining the status of the elevator cars and
the air handling systems 355 during the emergency con-
dition.

[0096] The fire alarm panel 26 automatically contacts
the remote fire department and sends the alarm signal
and the status information to the fire department com-
munication system 352. The fire department personnel
can then evaluate the status of the building systems,
and the information that identifies the particular location
and condition of the emergency. If the building condi-
tions warrant considering the established emergency
evacuation sequence automatically created, as dis-
cussed above to the designated floor, the fire depart-
ment personnel would then selectively control the build-
ing systems, such as controlling hoistway pressurization
elevator car recall. Accordingly, the fire department can
remotely control the building systems as soon as the
emergency signal is received until the fire department
personnel arrive at the building, at which time the fire
department personnel can control the building systems
directly from within the building.

Reprogramming by the Fire Department

[0097] In the exemplary embodiment, the intercon-
nection system operator's CPU 38 is reprogrammable
by fire department personnel to control the function of
the elevator cars 20 during a building emergency. Visual
indication of the status, mode and location of all cars is
provided at the car position indicator 150 adjacent to the
fire alarm panel 26 so the fire department has a full un-
derstanding of the status of each elevator car 20 prior
to overriding the standard programming. Any number of
elevators may be recalled to the predesignated egress
floor 188. The fire department can then manually control
and use the elevator cars to evacuate people from the
emergency evacuation zone 202, from the evacuation
assistance floor 214, or from the remainder of the build-
ing 2. The fire department can also manually control the
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elevator cars to stage men and equipment at selected
floors 21 relative to the fire floor. The fire department
can 5 also establish additional emergency evacuation
zones as well as altering the priority of evacuation floors
in accordance with a modified evacuation procedure.
[0098] The size, spacing and priority of floors in the
emergency evacuation zone can be modified to provide
a larger emergency evacuation zone, such as when a
larger number of elevator cars are available for the
emergency evacuation procedure.

Claims
1. A multi-floor building (2), comprising:
a plurality of floors (21);

a plurality of detectors (22), at least one of the
detectors being located on a respective one of
the floors, each detector being positioned to de-
tect a selected emergency condition, the detec-
tor that detects the emergency condition being
a signaling detector that generates a detector
signal upon detecting the emergency condition;

a vertical transportation system (6) usable for
moving building occupants between selected
floors during an emergency condition, the ver-
tical transportation system provides a first sta-
tus signal;

an air handling system coupled to the vertical
transportation system, the air handling system
provides a second status signal;

characterized by:

an emergency suppression system having sup-
pression members on selected floors, the
emergency suppression system provides a
third status signal; and

a signal control system (26), coupled to the de-
tectors to receive the detector signal from the
signaling detector, the signal control system
being coupled to one of the vertical transporta-
tion system, the air handling system, and the
emergency suppression system and receives
one of the first, second, and third status signals,
the signal-control system having a communica-
tion mechanism connected to a remote com-
munication system at a location remote from
the building, the communication mechanism
sends the detector signal and one of the first,
second, and third status signals to the remote
communication system to provide building sta-
tus information to the location remote from the
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building, and the communication mechanism
configured to receive a signal &om the remote
communication system to control at least one
of the vertical transportation system, the air
handling system, and the emergency suppres-
sion system.

The multi-floor building of claim 1 wherein the signal
control system receives the first, second, and third
status signals and provides the first, second, and
third status signals to the remote communication
system.

The multi-floor building of claim 1 wherein the com-
munication mechanism is a modem.

The multi-floor building of claim 1 wherein the emer-
gency suppression system is a fire suppression
system.

The multi-floor building of claim 1 wherein the air
handling system includes a hoistway pressurization
system.

The multi-floor building of claim 1 wherein the ver-
tical transportation system in an elevator system
having an elevator car and an elevator controller.

The multi-floor building of claim | wherein the plu-
rality of floors includes a building exit floor, and the
vertical transport system includes:

a transport unit sized to hold at least one build-
ing occupant and vertically movable in the
building, the transport unit being positionable
to locations adjacent to selected floors in the
building;

a transport controller coupled to the transport
unit to move the transport unit to the locations
adjacent to the selected floors; and

a control unit coupled to the transport controller
to send a selected control signal to the trans-
port controller to move the transport unit to a
selected one of the locations adjacent to the se-
lected floors, the control unit being coupled to
the detectors to receive the detector signal from
the signaling detector, the control unit defining
a floor where the signaling detector is located
as a signaling floor, defining an evacuation as-
sistance floor that is different than the building
exit floor and that is spaced apart from the sig-
naling floor, and defining floors considered to
be non-emergency floors where the transport
unit will be restricted from receiving building oc-
cupants during the emergency condition while
the building occupants are being evacuated
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from the signaling floor, the control unit being
configured to send the control signal to the
transport controller to cause movement of the
transport unit between the signaling floor and
the evacuation assistance floor and not the
nonemergency floors during the emergency
condition to evacuate building occupants from
the signaling floor to the evacuation assistance
floor during the emergency condition.

The building of claim 7 wherein the first status signal
includes data defining a location of the emergency
evacuation assistance floor defined by the control
unit.

The building of claim 7 wherein the first status signal
includes data defining a location of the first signaling
floor.

The building of claim 7 wherein the control unit is
configured to establish an evacuation zone that in-
cludes the signaling floor as a first priority evacua-
tion floor and a second priority evacuation floor one
floor away from the signaling floor, the control unit
determining which of the first and second priority
evacuation floors has a highest priority and control-
ling the transport controller to move the transport
unit to evacuate the highest priority evacuation floor
first.

The building of claim 10 wherein the first status sig-
nal includes data defining a location of the evacua-
tion zone.

The building of claim 10 wherein the first priority
evacuation floor is a higher priority evacuation floor
than the second priority evacuation floor.

The building of claim 10 wherein the second priority
evacuation floor is one floor away from the signaling
floorin afirst direction, and the evacuation zone has
a third priority evacuation floor located one floor
away from the signaling floor in a second direction,
and the control unit being configured to send the
control signal to the transport controller to move the
transport unit between the first, second and third pri-
ority evacuation floors, and the evacuation assist-
ance floor to evacuate building occupants from first,
second, and third priority evacuation floors to the
evacuation assistance floor.

The building of claim 7 wherein the signaling floor
is a first priority evacuation floor, and the building
further includes a second priority evacuation floor
located one floor above the signaling floor, a third
priority evacuation floor located one floor below the
signaling floor, and a fourth priority evacuation floor
located two floors above the signaling floor, the con-
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trol unit being configured to send the control signal
to the transport controller to move the transport unit
between the first, second, third, and fourth priority
evacuation floors, and the evacuation assistance
floor to evacuate building occupants from the first,
second, third, and fourth priority evacuation floors
to the evacuation assistance floor.

The building of claim 14 wherein the control unit is
configured to send the control signal to the transport
controller to evacuate building occupants from the
floors with the higher priority before floors with a
lower priority, and wherein the first priority evacua-
tion floor is the highest priority evacuation floor, the
second priority evacuation floor is the second high-
est priority evacuation floor, the third priority evac-
uation floor is the third highest priority evacuation
floor, and the fourth priority evacuation floor is the
fourth highest priority evacuation floor.

The building of claim 14 wherein the first status sig-
nal includes data defining a location and priority of
the first, second, third, and fourth priority evacuation
floors.

The building of claim 7 wherein the transport unit is
an elevator car, and the transport controller is an
elevator controller.

The building of claim 1 wherein the detectors are
smoke detectors.

The building of claim 7 wherein the signal control
system is a fire alarm panel to which the detectors
are operatively connected, and the control unitis an
interconnection device that communicates with the
detectors and the transport controller, the intercon-
nection device having a central processing unit that
establishes an evacuation zone upon detection of
the emergency condition that includes the signaling
floor and at least one additional floor from which the
transport unit will receive building occupants during
the emergency condition for evacuation to the evac-
uation assistance floor.

The building of claim 7, further including a hoistway
detector that detects the emergency condition if lo-
cated in a hoistway within which the transportation
unit is vertically movable, the hoistway detector be-
ing coupled to the control unit and adapted to send
a hoistway detection signal to the control unit when
the hoistway detector detects the emergency con-
dition in the hoistway, the control unit sending a de-
activation signal to the transport controller to take
the transport unit out of service in response to the
control unit receiving the hoistway detection signal.

The building of claim 20 wherein the hoistway de-
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tector sends the hoistway detection signal to the
signal control system, and the communication
mechanism sends the hoistway detection signal to
the remote communication system to provide hoist-
way status information to the location remote from
the building.

The building of claim 20 wherein the transport con-
troller moves the transportation unit to a parked,
out-of-service position in response to the transport
controller receives the deactivation signal.

The building of claim 7 wherein the vertical trans-
portation system includes a hoistway within which
the transport unit is movably positioned, and a
transport detector mounted on the transport unit,
the transport detector being operatively connected
to the control unit and adapted to send an emergen-
cy detection signal to the control unit when the
transport detector detects the emergency condition,
the control unit sending a deactivation signal to the
transport controller to deactivate the transport unit
in response to the control unit receiving the emer-
gency detection signal, the transport controller
moving the transport unit to a parked, out-of-service
position in the hoistway in response to the deacti-
vation signal.

The building of claim 23 wherein the transport de-
tector sends the emergency detection signal to the
signal control system, and the communication
mechanism sends the emergency detection signal
to the remote communication system to provide
transport unit status information to the location re-
mote from the building.

The building of claim 7 wherein a plurality of the
floors each have a floor lobby, and each of the floor
lobbies has a floor lobby detector, the floor lobby
detectors being coupled to the control unit, each
floor lobby detector providing an emergency signal
to the control unit when the floor lobby detector de-
tects the emergency condition in the floor lobby, the
control unit in response thereto sending a by-pass
signal to the transport controller that prevents the
transport unit from being used to evacuate building
occupants from the floor with the floor lobby detec-
tor which detected the emergency condition.

The building of claim 25 wherein the floor lobby de-
tector provides the emergency signal to the signal
control system when one of the floor lobby detectors
detects the emergency condition in the floor lobby,
and the communication mechanism sends the
emergency signal to the remote communication
system.

A method of evacuating building occupants from a
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building having a plurality of floors, including a build-
ing exit floor (188), and an elevator system (6) hav-
ing an elevator car that is positionable at locations
adjacent to selected ones of the floors, comprising:

detecting an emergency condition on a signal-
ing floor (206) in the building;

characterized by :

defining an evacuation zone (202) in a portion
of the building during the emergency condition,
the evacuation zone including the signaling
floor and an evacuation assistance floor (214)
that is a selected number of floors away from
the signaling floor and that is not the building
exit floor, the evacuation zone being defined
not to include floors considered to be non-
emergency floors other than the evacuation as-
sistance floor;

sending a plurality of status signals to a signal
control system (26), the status signals provid-
ing data of status of the building systems, the
plurality of status signals including a first status
signal from the signaling floor to the signal con-
trol system identifying which floor is the signal-
ing floor; and a second status signal from the
elevator system to the signal control system
providing status information about the elevator
system;

sending the plurality of status signals from the
signal control system to a remote communica-
tion system at a location remote from the build-
ing to provide building status information; and

evacuating with the elevator car one or more
building occupants from the evacuation zone to
the evacuation assistance floor.

The method of claim 27 wherein sending the first
and second status signals includes sending the first
and second status signals to a fire department re-
mote from the building.

The method of claim 27 wherein sending the plural-
ity of status signals includes sending the status sig-
nals by a modem over telephone lines to the remote
communication system.

The method of claim 27 wherein evacuating with the
elevator car the one or more building occupants in-
cludes automatically evacuation the building occu-
pants independent upon arrival of emergency as-
sistance personnel to the building.

The method of claim 27 wherein evacuating the one
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32
or more building occupants includes:

moving the elevator car to the signaling floor to
allow the building occupant to enter the eleva-
tor car from the signaling floor;

moving the elevator car from the signaling floor
after at least one of the building occupants from
the signaling floor has entered the elevator car,
to the evacuation assistance floor to allow the
building occupant from the signaling floor to exit
the elevator car onto the evacuation assistance
floor; and

restricting the movement of the elevator car to
not include movement of the elevator car to the
non-emergency floors other than the evacua-
tion assistance floor while the building occu-
pant is being evacuated from the signaling
floor.

The method of claim 27 wherein detecting an emer-
gency condition includes detecting smoke with a
smoke detector on the signaling floor.

The method of claim 27 wherein defining the evac-
uation zone includes defining the evacuation zone
as including the signaling floor, a first evacuation
priority floor located one floor away from the sign-
aling floor in a first direction, a second evacuation
priority floor located one floor away from the sign-
aling floor in a second direction, and a third evacu-
ation priority floor located two floors away from the
signaling floor in the first direction, and the method
further includes moving the elevator car to one of
the first, second, and third evacuation priority floors
and the signaling floor to allow building occupants
to enter the elevator car therefrom and next moving
the elevator car to the evacuation assistance floor.

The method of claim 33, further including identifying
a plurality of elevator call signals initiated from at
least two different ones of the first, second, and third
evacuation priority floors and the signaling floor,
and wherein moving the elevator car to the one of
the first, second, and third evacuation priority floors
and the signaling floor, includes moving the elevator
car to the one of the identified floors from which the
elevator call signals were initiated with the highest
evacuation priority first, considering the signaling
floor as having the first highest evacuation priority,
the first evacuation priority floor having the second
highest evacuation priority, the second evacuation
priority floor having the third highest evacuation pri-
ority, and the third evacuation priority floor having
the fourth highest evacuation priority.

The method of claim 27 for use when the building
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has a hoistway and the elevator car is movably po-
sitioned in the hoistway, the method further includ-
ing monitoring the hoistway for an emergency con-
dition, and upon detection of an emergency condi-
tion in the hoistway, sending a hoistway emergency
signal to the remote communication system indicat-
ing the emergency condition in the hoistway.

The method of claim 27, further including monitor-
ing the elevator car for an emergency condition, and
upon detection of an emergency condition at the el-
evator car, sending an elevator car emergency sig-
nal to the remote communication system indicating
the emergency condition in the elevator car.

Patentanspriiche

1.

Ein Multi-Stockwerkgebaude (2), umfassend:
- eine Vielzahl von Stockwerken (21);

- eine Vielzahl von Detektoren (22), wobei sich
wenigstens einer der Detektoren in einem je-
weiligen Stockwerk befindet und jeder Detektor
zum Erfassen einer ausgewahlten Notsituation
positioniert ist, wobei der Detektor, der die Not-
situation erfasst, ein meldender Detektor ist,
der bei Erfassen der Notsituation ein Detektor-
signal erzeugt;

- ein vertikales Transportsystem (6), das bei ei-
ner Notsituation zum Fortbewegen von Gebau-
denutzern zwischen ausgewahlten Stockwer-
ken genutzt werden kann, wobei das vertikale
Transportsystem ein erstes Statussignal be-
reitstellt;

- einmitdem vertikalen Transportsystem gekop-
peltes Klimatisierungssystem, wobei das Kili-
matisierungssystem ein zweites Statussignal
bereitstellt;

gekennzeichnet durch:

- ein Notunterdriickungssystem mit Unterdrik-
kungselementen in ausgewahlten Stockwer-
ken, wobei das Notunterdriickungssystem ein
drittes Statussignal bereitstellt; und

- ein mit den Detektoren gekoppeltes Signal-
steuersystem (26) zum Empfang des Detektor-
signals von dem meldenden Detektor, wobei
das Signalsteuersystem mit einem von dem
vertikalen Transportsystem, dem Klimatisie-
rungssystem und dem Notunterdriickungssy-
stem gekoppelt ist und eines der ersten, zwei-
ten und dritten Statussignale empféangt, das Si-
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gnalsteuersystem Uber einen Kommunikati-
onsmechanismus verflgt, der mit einem Fern-
kommunikationssystem an einem von dem Ge-
baude entfernten Ort verbunden ist, der Kom-
munikationsmechanismus das Detektorsignal
und eines der ersten, zweiten und dritten Sta-
tussignale an das Fernkommunikationssystem
sendet, um Geb&audestatusinformationen an
den von dem Gebaude entfernten Ort zu lie-
fern, und der Kommunikationsmechanismus
konfiguriert ist, ein Signal von dem Fernkom-
munikationssystem zu empfangen, um wenig-
stens eines von dem vertikalen Transportsy-
stem, dem Klimatisierungssystem und dem
Notunterdriikkungssystem zu steuern.

Multi-Stockwerkgebdude nach Anspruch 1, wobei
das Signalsteuersystem die ersten, zweiten und
dritten Statussignale empféangt und die ersten,
zweiten und dritten Statussignale an das Fernkom-
munikationssystem liefert.

Multi-Stockwerkgebdude nach Anspruch 1, wobei
der Kommunikationsmechanismus ein Modem ist.

Multi-Stockwerkgebaude nach Anspruch 1, wobei
das Notunterdriickungssystem ein Brandunterdrik-
kungssystem ist.

Multi-Stockwerkgebdude nach Anspruch 1, wobei
das Klimatisierungssystem ein Schachtdrucksy-
stem umfasst.

Multi-Stockwerkgebdude nach Anspruch 1, wobei
das vertikale Transportsystem ein Aufzugssystem
mit einer Aufzugskabine und einer Aufzugssteue-
rung ist.

Multi-Stockwerkgebdude nach Anspruch 1, wobei
die Vielzahl von Stockwerken ein Gebdudeaus-
gangsstockwerk umfasst und das vertikale Trans-
portsystem Folgendes umfasst:

- eine Transporteinheit, die so bemessen ist,
dass wenigstens ein Gebdudenutzer aufge-
nommen werden kann, und die vertikal in dem
Gebdude bewegt werden kann, wobei die
Transporteinheit an Orten positioniert werden
kann, die an ausgewahlte Stockwerke in dem
Gebaude angrenzen;

- eine mit der Transporteinheit gekoppelte
Transportsteuerung zum Bewegen der Trans-
porteinheit an die Orte, die an die ausgewahl-
ten Stockwerke angrenzen; und

- eine mit der Transportsteuerung gekoppelte
Steuereinheit zum Senden eines ausgewahl-
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ten Steuersignals an die Transportsteuerung,
um die Transporteinheit an einen ausgewahl-
ten der Orte, die an die ausgewahlten Stock-
werke angrenzen, zu bewegen, wobei die Steu-
ereinheit mit den Detektoren gekoppelt ist, um
das Detektorsignal von dem meldenden Detek-
tor zu empfangen, die Steuereinheit als ein
meldendes Stockwerk dasjenige definiert, wo
der meldende Detektor angeordnetist, ein Eva-
kuierungshilfsstockwerk definiert, das nicht das
Gebaudeausgangsstockwerk ist und sich in ei-
nem Abstand zu dem meldenden Stockwerk
befindet, und Stockwerke definiert, die als
Nichtnotfallstockwerke erachtet werden, wobei
der Transporteinheit nicht gestattet wird, in der
Notsituation Gebaudenutzer aufzunehmen,
wahrend Gebaudenutzer aus dem meldenden
Stockwerk evakuiert werden, wobei die Steuer-
einheit konfiguriert ist, das Steuersignal an die
Transportsteuerung zu senden, um wahrend
der Notsituation die Bewegung der Trans-
porteinheit zwischen dem meldenden Stock-
werk und dem Evakuierungshilfsstockwerk und
nicht zu den Nichtnotfallstockwerken zu veran-
lassen, um wahrend der Notsituation Gebaude-
nutzer aus dem meldenden Stockwerk in das
Evakuierungshilfsstockwerk zu evakuieren.

Gebaude nach Anspruch 7, wobei das erste Status-
signal Daten umfasst, die einen Ort des Notevaku-
ierungshilfsstockwerks definieren, das von der
Steuereinheit definiert wurde.

Gebaude nach Anspruch 7, wobei das erste Status-
signal Daten umfasst, die einen Ort des ersten mel-
denden Stockwerks definieren.

Gebaude nach Anspruch 7, wobei die Steuereinheit
konfiguriert ist, um eine Evakuierungszone festzu-
legen, die das meldende Stockwerk als ein Stock-
werk erster Evakuierungsprioritat und ein Stock-
werk zweiter Evakuierungsprioritat, das ein Stock-
werk von dem meldenden Stockwerk entfernt ist,
umfasst, wobei die Steuereinheit bestimmt, wel-
ches der Stockwerke erster und zweiter Evakuie-
rungsprioritat eine hdchste Prioritét hat, und die
Transportsteuerung steuert, um die Transportein-
heit so zu bewegen, dass das Stockwerk hdchster
Evakuierungsprioritat zuerst evakuiert wird.

Gebaude nach Anspruch 10, wobei das erste Sta-
tussignal Daten umfasst, die einen Ort der Evaku-
ierungszone definieren.

Gebaude nach Anspruch 10, wobei das Stockwerk
erster Evakuierungsprioritat ein Stockwerk héherer
Evakuierungsprioritat ist als das Stockwerk zweiter
Evakuierungsprioritat.
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Gebaude nach Anspruch 10, wobei das Stockwerk
zweiter Evakuierungsprioritat in einer ersten Rich-
tung ein Stockwerk von dem meldenden Stockwerk
entfernt ist, und die Evakuierungszone ein Stock-
werk dritter Evakuierungsprioritat aufweist, das in
einer zweiten Richtung ein Stockwerk von dem mel-
denden Stockwerk entfernt ist, und die Steuerein-
heit konfiguriert ist, das Steuersignal an die Trans-
portsteuerung zu senden, um die Transporteinheit
zwischen den Stockwerken erster, zweiter und drit-
ter Evakuierungsprioritdt und dem Evakuierungs-
hilfsstockwerk zu bewegen, um Gebaudenutzer
aus den Stockwerken erster, zweiter und dritter
Evakuierungsprioritdt in das Evakuierungshilfs-
stockwerk zu evakuieren.

Gebaude nach Anspruch 7, wobei das meldende
Stockwerk ein Stockwerk erster Evakuierungsprio-
ritat ist und das Gebaude dariber hinaus ein Stock-
werk zweiter Evakuierungsprioritdt, das sich ein
Stockwerk Gber dem meldenden Stockwerk befin-
det, ein Stockwerk dritter Evakuierungsprioritat,
das sich ein Stockwerk unter dem meldenden
Stockwerk befindet, und ein Stockwerk vierter Eva-
kuierungsprioritat, das sich zwei Stockwerke Uber
dem meldenden Stockwerk befindet, umfasst, wo-
bei die Steuereinheit konfiguriert ist, das Steuersi-
gnal an die Transportsteuerung zu senden, um die
Transporteinheit zwischen den Stockwerken erster,
zweiter, dritter und vierter Evakuierungsprioritat
und dem Evakuierungshilfsstockwerk zu bewegen,
um Gebaudenutzer aus den Stockwerken erster,
zweiter, dritter und vierter Evakuierungsprioritat zu
dem Evakuierungshilfsstockwerk zu evakuieren.

Gebaude nach Anspruch 14, wobei die Steuerein-
heit konfiguriert ist, das Steuersignal an die Trans-
portsteuerung zu senden, um Gebaudenutzer aus
den Stockwerken mit der héheren Prioritat vor den
Stockwerken mit einer niedrigeren Prioritat zu eva-
kuieren, wobei das Stockwerk erster Evakuierungs-
prioritat das Stockwerk der hdchsten Evakuie-
rungsprioritat ist, das Stockwerk zweiter Evakuie-
rungsprioritat das Stockwerk der zweithdchsten
Evakuierungsprioritét ist, das Stockwerk dritter
Evakuierungsprioritat das Stockwerk der dritthoch-
sten Evakuierungsprioritat ist und das Stockwerk
vierter Evakuierungsprioritdt das Stockwerk der
vierthéchsten Evakuierungsprioritat ist.

Gebaude nach Anspruch 14, wobei das erste Sta-
tussignal Daten umfasst, die Ort und Prioritat der
Stockwerke erster, zweiter, dritter und vierter Eva-
kuierungsprioritat definieren.

Gebaude nach Anspruch 7, wobei die Transportein-
heit eine Aufzugskabine ist und die Transportsteue-
rung eine Aufzugssteuerung ist.
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Gebaude nach Anspruch 1, wobei die Detektoren
Rauchdetektoren sind.

Gebaude nach Anspruch 7, wobei das Signalsteu-
ersystem eine Feueralarmkonsole ist, mit der die
Detektoren betriebsbereit verbunden sind, und die
Steuereinheit eine Zusammenschaltungsvorrich-
tung ist, die mit den Detektoren und der Transport-
steuerung kommuniziert, wobei die Zusammen-
schaltungsvorrichtung eine Zentraleinheit aufweist,
die bei Erfassen der Notsituation eine Evakuie-
rungszone einrichtet, die das meldende Stockwerk
und wenigstens ein zusatzliches Stockwerk um-
fasst, aus dem die Transporteinheit wahrend der
Notsituation Gebaudenutzer zum Evakuierenin das
Evakuierungshilfsstockwerk aufnimmt.

Gebaude nach Anspruch 7, das darlber hinaus ei-
nen Schachtdetektor umfasst, der die Notsituation
erfasst, wenn er sich in einem Schacht befindet, in
dem die Transporteinheit vertikal beweglich ist, wo-
bei der Schachtdetektor mit der Steuereinheit ge-
koppelt und angepasst ist, ein Schachterfassungs-
signal an die Steuereinheit zu senden, wenn der
Schachtdetektor die Notsituation in dem Schacht
erfasst, und die Steuereinheit ein Deaktivierungssi-
gnal an die Transportsteuerung sendet, um als Re-
aktion auf den Empfang des Schachterfassungssi-
gnals durch die Steuereinheit die Transporteinheit
aulder Betrieb zu nehmen.

Gebaude nach Anspruch 20, wobei der Schachtde-
tektor ein Schachterfassungssignal an das Signal-
steuersystem sendet und der Kommunikationsme-
chanismus das Schachterfassungssignal an das
Fernkommunikationssystem sendet, um Schacht-
statusinformationen an den von dem Gebaude ent-
fernten Ort zu liefern.

Gebaude nach Anspruch 20, wobei die Transport-
steuerung als Reaktion auf den Empfang des De-
aktivierungssignals durch die Transportsteuerung
die Transporteinheit in eine geparkte AuBerbe-
triebsposition bewegt.

Gebadude nach Anspruch 7, wobei das vertikale
Transportsystem einen Schacht umfasst, in dem
die Transporteinheit beweglich positioniert ist, und
ein Transportdetektor auf der Transporteinheit
montiert ist, wobei der Transportdetektor betriebs-
bereit mit der Steuereinheit verbunden und ange-
passt ist, ein Notfalterfassungssignal an die Steu-
ereinheit zu senden, wenn der Transportdetektor
die Notsituation erfasst, die Steuereinheit ein Deak-
tivierungssignal an die Transportsteuerung sendet,
um als Reaktion auf den Empfang des Notfallerfas-
sungssignals durch die Steuereinheit die Trans-
porteinheit zu deaktivieren, und die Transportsteue-
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rung als Reaktion auf das Deaktivierungssignal die
Transporteinheit in eine geparkte AuRerbetriebspo-
sition in dem Schacht bewegt.

Gebaude nach Anspruch 23, wobei der Transport-
detektor das Notfallerfassungssignal an das Signal-
steuerungssystem sendet und der Kommunikati-
onsmechanismus das Notfallerfassungssignal an
das Fernkommunikationssystem sendet, um Trans-
porteinheitsstatusinformationen an den von dem
Gebaude entfernten Ort zu liefern.

Gebaude nach Anspruch 7, wobei eine Vielzahl der
Stockwerke jeweils eine Stockwerksvorhalle hat
und jede der Stockwerksvorhallen einen Stock-
werksvorhallendetektor aufweist, wobei die Stock-
werksvorhallendetektoren mit der Steuereinheit ge-
koppelt sind, jeder Stockwerksvorhallendetektor
ein Notsignal an die Steuereinheit liefert, wenn der
Stockwerksvorhallendetektor die Notsituation in
der Stockwerksvorhalle erfasst, und die Steuerein-
heit als Reaktion darauf ein Umgehungssignal an
die Transportsteuerung sendet, das verhindert,
dass die Transporteinheit dazu verwendet wird, Ge-
baudenutzer aus dem Stockwerk mit dem Stock-
werksvorhallendetektor, der die Notsituation erfasst
hat, zu evakuieren.

Gebaude nach Anspruch 25, wobei der Stock-
werksvorhallendetektor das Notsignal an das Si-
gnalsteuerungssystem liefert, wenn einer der
Stockwerksvorhallendetektoren die Notsituation in
der Stockwerksvorhalle erfasst, und der Kommuni-
kationsmechanismus das Notsignal an das Fern-
kommunikationssystem sendet.

Verfahren zum Evakuieren von Gebaudenutzern
aus einem Gebaude mit einer Vielzahl von Stock-
werken, die ein Gebaudeausgangsstockwerk (188)
und ein Aufzugssystem (6) mit einer Aufzugskabine
umfassen, die an Orten positioniert werden kann,
die an ausgewabhlte Orte in den Stockwerken an-
grenzen, umfassend:

- Erfassen einer Notsituation in einem melden-
den Stockwerk (206) in dem Gebéaude;

gekennzeichnet durch:

- Definieren einer Evakuierungszone (202) in ei-
nem Teil des Gebaudes wahrend der Notsitua-
tion, wobei die Evakuierungszone ein melden-
des Stockwerk und ein Evakuierungshilfsstock-
werk (214) umfasst, das eine ausgewahlte An-
zahl von Stockwerken von dem meldenden
Stockwerk entfernt ist und das nicht das Ge-
baudeausgangsstockwerk ist, und die Evaku-
ierungszone so definiert ist, dass keine Stock-



28.

29.

30.

31.

39

werke enthalten sind, die als Nichtnotfallstock-
werke erachtet werden und nicht das Evakuie-
rungshilfsstockwerk sind;

- Senden einer Vielzahl von Statussignalen an
ein Signalsteuersystem (26), wobei die Status-
signale Daten zu dem Status des Gebaudesy-
stems bereitstellen und die Vielzahl von Status-
signalen ein erstes Statussignal von dem mel-
denden Stockwerk an das Signalsteuersystem
umfasst, das angibt, welches Stockwerk das
meldende Stockwerk ist, und ein zweites Sta-
tussignal von dem Aufzugssystem an das Si-
gnalsteuersystem umfasst, das Statusinforma-
tionen zu dem Aufzugssystem bereitstellt;

- Senden der Vielzahl von Statussignalen von
dem Signalsteuersystem an ein Fernkommuni-
kationssystem an einem von dem Geb&ude
entfernten Ort, um Geb&audestatusinformatio-
nen bereitzustellen; und

- Evakuieren von einem oder mehreren Gebau-
denutzern mit der Aufzugskabine aus der Eva-
kuierungszone in das Evakuierungshilfsstock-
werk.

Verfahren nach Anspruch 27, wobei das Senden
der ersten und zweiten Statussignale das Senden
der ersten und zweiten Statussignale an eine von
dem Gebaude entfernte Feuerwehr umfasst.

Verfahren nach Anspruch 27, wobei das Senden
der Vielzahl von Statussignalen das Senden der
Statussignale mit einem Modem Uber Telefonleitun-
gen an das Fernkommunikationssystem umfasst.

Verfahren nach Anspruch 27, wobei das Evakuie-
ren von einem oder mehreren Gebaudenutzern mit
der Aufzugskabine automatisch das Evakuieren der
Gebéaudenutzer unabhéngig von dem Eintreffen
von Notfallhilfspersonal am Gebaude umfasst.

Verfahren nach Anspruch 27, wobei das Evakuie-
ren von einem oder mehreren Gebaudenutzern Fol-
gendes umfasst:

- Bewegen der Aufzugskabine zu dem melden-
den Stockwerk, um dem Geb&audenutzer zu er-
mdglichen, aus dem meldenden Stockwerk in
die Aufzugskabine einzutreten;

- Bewegen der Aufzugskabine von dem melden-
den Stockwerk, nachdem wenigstens einer der
Gebaudenutzer aus dem meldenden Stock-
werk in die Aufzugskabine eingetreten ist, zu
dem Evakuierungshilfsstockwerk, um dem Ge-
baudenutzer aus dem meldenden Stockwerk
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zu ermoglichen, die Aufzugskabine in dem
Evakuierungshilfsstockwerk zu verlassen; und

- Beschranken der Bewegung der Aufzugskabi-
ne, um die Bewegung der Aufzugskabine zu
den Nichtnotfallstockwerken auer dem Eva-
kuierungshilfsstockwerk auszuschliefen, wah-
rend der Gebdudenutzer aus dem meldenden
Stockwerk evakuiert wird.

Verfahren nach Anspruch 27, wobei das Erfassen
einer Notsituation das Erfassen von Rauch mit ei-
nem Rauchdetektor in dem meldenden Stockwerk
umfasst.

Verfahren nach Anspruch 27, wobei das Definieren
der Evakuierungszone beinhaltet, dass die Evaku-
ierungszone so definiert wird, dass sie das melden-
de Stockwerk, ein in einer ersten Richtung ein
Stockwerk von dem meldenden Stockwerk entfern-
tes Stockwerk erster Evakuierungsprioritat, ein in
einer zweiten Richtung ein Stockwerk von dem mel-
denden Stockwerk entferntes Stockwerk zweiter
Evakuierungsprioritédt und ein in der ersten Rich-
tung zwei Stockwerke von dem meldenden Stock-
werk entferntes Stockwerk dritter Evakuierungs-
prioritdt umfasst, und das Verfahren darlber hinaus
beinhaltet, dass die Aufzugskabine zu einem der
Stockwerke erster, zweiter und dritter Evakuie-
rungsprioritat und des meldenden Stockwerks be-
wegt wird, um den Gebaudenutzern zu ermdgli-
chen, aus diesem in die Aufzugskabine einzutreten,
und danach die Aufzugskabine zu dem Evakuie-
rungshilfsstockwerk bewegt wird.

Verfahren nach Anspruch 33, das darlber hinaus
das Erkennen einer Vielzahl von Aufzugrufsignalen
umfasst, die von wenigstens zwei verschiedenen
der Stockwerke erster, zweiter und dritter Evakuie-
rungsprioritat und des meldenden Stockwerks aus-
gel6st wurden, wobei das Bewegen der Aufzugska-
bine zu einem der Stockwerke erster, zweiter und
dritter Evakuierungsprioritat und des meldenden
Stockwerks beinhaltet, dass die Aufzugskabine zu-
erst zu dem einen der erkannten Stockwerke be-
wegt wird, von dem die Aufzugrufsignale mit der
héchsten Evakuierungsprioritat ausgeldst wurden,
wobei das meldende Stockwerk als das Stockwerk
mit der héchsten Evakuierungsprioritat, das Stock-
werk erster Evakuierungsprioritat als das Stock-
werk mit der zweithéchsten Evakuierungsprioritat,
das Stockwerk zweiter Evakuierungsprioritat als
das Stockwerk mit der dritth6chsten Evakuierungs-
prioritdt und das Stockwerk dritter Evakuierungs-
prioritat als das Stockwerk mit der vierthdchsten
Evakuierungsprioritat erachtet wird.

Verfahren nach Anspruch 27 zum Verwenden,
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wenn das Gebaude einen Schacht hat und die Auf-
zugskabine beweglich in dem Schacht positioniert
ist, wobei das Verfahren dariiber hinaus das Uber-
wachen des Schachts im Hinblick auf eine Notsitua-
tion und, bei Erfassen einer Notsituation in dem
Schacht, das Senden eines Schachtnotsignals an
das Fernkommunikationssystem umfasst, um die
Notsituation in dem Schacht anzuzeigen.

Verfahren nach Anspruch 27, das darlber hinaus
das Uberwachen der Aufzugskabine im Hinblick auf
eine Notsituation und, bei Erfassen einer Notsitua-
tion an der Aufzugskabine, das Senden eines Auf-
zugskabinennotsignals an das Fernkommunikati-
onssystem umfasst, um die Notsituation in der Auf-
zugskabine anzuzeigen.

Revendications

1.

Batiment multi-niveaux (2), comprenant :

une pluralité d'étages (21) ;

une pluralité de détecteurs (22), au moins un
des détecteurs étant situé sur un respectif par-
mi les étages, chaque détecteur étant position-
né pour détecter une condition d'urgence sé-
lectionnée, le détecteur qui détecte la condition
d'urgence étant un détecteur émettant un si-
gnal qui génére un signal de détecteur a la dé-
tection de la condition d'urgence ;

un systeme de transport vertical (6) pouvant
étre utilisé pour déplacer des occupants du ba-
timent entre des étages sélectionnés au cours
d'une condition d'urgence, le systéme de trans-
port vertical fournissant un premier signal de
condition ;

un systéme de traitement de l'air couplé au sys-
téeme de transport vertical, le systéme de trai-
tement de I'air fournissant un deuxiéme signal
de condition ;

caractérisé par:

un systéme de suppression d'urgence ayant
des éléments de suppression sur des étages
sélectionnés, le systéme de suppression d'ur-
gence fournissant un troisieme signal de
condition ; et

un systéme de commande de signal (26) cou-
plé aux détecteurs pour recevoir le signal de
détecteur provenant du détecteur émettant un
signal, le systtme de commande de signal
étant couplé a un parmile systeme de transport
vertical, le systéme de traitement de I'air, et le
systéme de suppression d'urgence et recevant
un parmiles premier, deuxiéme, et troisieme si-
gnaux de condition, le systéme de commande
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de signal ayant un mécanisme de communica-
tion connecté a un systéme de communication
a distance a un emplacement éloigné du bati-
ment, le mécanisme de communication en-
voyant le signal de détecteur et un parmi les
premier, second et troisieme signaux de condi-
tion au systeme de communication étant a dis-
tance pour fournir des informations de condi-
tion concernant le batiment a I'emplacement
éloigné du batiment, et le mécanisme de com-
munication étant configuré pour recevoir un si-
gnal provenant du systéme de communication
a distance pour commander au moins un parmi
le systéme de transport vertical, le systéeme de
traitement de I'air, et le systéme de suppression
d'urgence.

Batiment multi-niveaux selon la revendication 1
dans lequel le systeme de commande de signal re-
coit les premier, second et troisieme signaux de
condition et fournit les premier, second et troisieme
signaux de condition au systéme de communication
a distance.

Batiment multi-niveaux selon la revendication 1
dans lequel le mécanisme de communication est un
modem.

Batiment multi-niveaux selon la revendication 1
dans lequel le systéme de suppression d'urgence
est un systéme de suppression des incendies.

Batiment multi-niveaux selon la revendication 1
dans lequel le systéme de traitement de I'air com-
prend un systéme de mise sous pression de cage.

Batiment multi-niveaux selon la revendication 1
dans lequel le systéme de transport vertical est un
systéme d'ascenseur ayant une cabine d'ascen-
seur et une commande d'ascenseur.

Batiment multi-niveaux selon la revendication 1
dans lequel la pluralité d'étages comprend un étage
de sortie du batiment, et le systeme de transport
vertical comprend :

une unité de transport dimensionnée pour con-
tenir au moins un occupant du batiment et mo-
bile verticalement dans le batiment, I'unité de
transport pouvant étre positionnée a des em-
placements adjacents a des étages sélection-
nés dans le batiment ;

une commande de transport couplée a I'unité
de transport pour déplacer I'unité de transport
jusqu'aux emplacements adjacents aux étages
sélectionnés ; et

une unité de commande couplée a la comman-
de de transport pour envoyer un signal de com-
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mande sélectionné a la commande de trans-
port pour déplacer I'unité de transport jusqu'a
un sélectionné parmi les emplacements adja-
cents aux étages sélectionnés, I'unité de com-
mande étant couplée aux détecteurs pour re-
cevoir le signal de détecteur provenant du dé-
tecteur émettant un signal, I'unité de comman-
de définissant un étage ou le détecteur émet-
tant un signal est situé en tant qu'étage émet-
tant un signal, définissant un étage d'assistan-
ce d'évacuation qui est différent de I'étage de
sortie du batiment et qui est espacé de I'étage
émettant un signal, et définissant des étages
considérés comme étant des étages de non-ur-
gence ou l'unité de transport sera empéchée
de recevoir des occupants du batiment au
cours de la condition d'urgence alors que les
occupants du batiment sont en train d'étre éva-
cués de l'étage émettant un signal, l'unité de
commande étant configurée pour envoyer le si-
gnal de commande a la commande de trans-
port pour entrainer le mouvement de l'unité de
transport entre I'étage émettant un signal et
I'étage d'assistance d'évacuation et non les
étages de non-urgence au cours de la condition
d'urgence pour évacuer les occupants du bati-
ment de |'étage émettant un signal vers I'étage
d'assistance d'évacuation au cours de la con-
dition d'urgence.

Batiment selon la revendication 7 dans lequel le
premier signal de condition comprend des données
définissant un emplacement de I'étage d'assistance
d'évacuation d'urgence défini par l'unité de com-
mande.

Batiment selon la revendication 7 dans lequel le
premier signal de condition comprend des données
définissant un emplacement du premier étage
émettant un signal.

Batiment selon la revendication 7 dans lequel l'unité
de commande est configurée pour établir une zone
d'évacuation qui comprend 'I'étage émettant un si-
gnal en tant qu'un premier étage d'évacuation prio-
ritaire et un second étage d'évacuation prioritaire
un étage plus loin que I'étage émettant un signal,
l'unité de commande déterminant lequel des pre-
mier et second étages d'évacuation prioritaires a
une priorité plus importante et commandant la com-
mande de transport pour déplacer I'unité de trans-
port pour évacuer |'étage d'évacuation ayant la prio-
rité la plus importante en premier.

Batiment selon la revendication 10 dans lequel le
premier signal de condition comprend des données
définissant un emplacement de la zone d'évacua-
tion.
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Batiment selon la revendication 10 dans lequel le
premier étage d'évacuation prioritaire est un étage
d'évacuation ayant une priorité plus importante que
le deuxiéme étage d'évacuation prioritaire.

Batiment selon la revendication 10 dans lequel le
deuxiéme étage d'évacuation prioritaire est un éta-
ge plus loin que I'étage émettant un signal dans une
premiére direction, et la zone d'évacuation a un troi-
sieme étage d'évacuation prioritaire situé un étage
plus loin que I'étage émettant un signal dans une
seconde direction, et I'unité de commande étant
configurée pour envoyer le signal de commande a
la commande de transport pour déplacer l'unité de
transport entre les premier, deuxiéme et troisieme
étages d'évacuation prioritaires, et I'étage d'assis-
tance d'évacuation pour évacuer les occupants du
batiment a partir des premier, deuxiéme, et troisié-
me étages d'évacuation prioritaires vers I'étage
d'assistance d'évacuation.

Batiment selon la revendication 7 dans lequel I'éta-
ge émettant un signal est un premier étage d'éva-
cuation prioritaire, et le batiment comprend en outre
un deuxiéme étage d'évacuation prioritaire situé un
étage plus haut que I'étage émettant un signal, un
troisieme étage d'évacuation prioritaire situé un éta-
ge plus bas que l'étage émettant un signal, et un
quatrieme étage d'évacuation prioritaire situé deux
étages plus haut que I'étage émettant un signal,
I'unité de commande étant configurée pour envoyer
le signal de commande a la commande de transport
pour déplacer l'unité de transport entre les premier,
deuxiéme, troisiéme, et quatriéme étages d'éva-
cuation prioritaires, et I'étage d'assistance d'éva-
cuation pour évacuer les occupants du batiment a
partir des premier, deuxieme, troisiéme, et quatriée-
me étages d'évacuation prioritaires vers I'étage
d'assistance d'évacuation.

Batiment selon la revendication 14 dans lequel I'uni-
té de commande est configurée pour envoyer le si-
gnal de commande a la commande de transport
pour évacuer les occupants du batiment a partir des
étages avec la priorité la plus importante avant les
étages avec une priorité moins importante, et dans
lequel le premier étage d'évacuation prioritaire est
I'étage d'évacuation ayant la priorité la plus impor-
tante, le deuxieme étage d'évacuation prioritaire est
I'étage d'évacuation ayant la deuxiéme priorité la
plus importante, le troisieme étage d'évacuation
prioritaire est |'étage d'évacuation ayant la troisie-
me priorité la plus importante, et le quatriéme étage
d'évacuation prioritaire est I'étage d'évacuation
ayant la quatrieme priorité la plus importante.

Batiment selon la revendication 14 dans lequel le
premier signal de condition comprend des données
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définissant un emplacement et une priorité des pre-
mier, deuxieme, troisieme, et quatrieme étages
d'évacuation.

Batiment selon la revendication 7 dans lequel I'unité
de transport est une cabine d'ascenseur, et la com-
mande de transport est une commande d'ascen-
seur.

Batiment selon la revendication 1 dans lequel les
détecteurs sont des détecteurs de fumée.

Batiment selon la revendication 7 dans lequel le
systéme de commande de signal est un tableau
d'alarme d'incendie auquel les détecteurs sont con-
nectés de fagon a fonctionner, et 'unité de comman-
de est un dispositif d'interconnexion qui communi-
que avec les détecteurs et la commande de trans-
port, le dispositif d'interconnexion ayant une unité
centrale de traitement qui établit une zone d'éva-
cuation a la détection de la condition d'urgence qui
comprend I'étage émettant un signal et au moins un
étage supplémentaire a partir duquel l'unité de
transport recevra des occupants du batiment au
cours de la condition d'urgence pour évacuation
vers |'étage d'assistance d'évacuation.

Batiment selon la revendication 7, comprenant en
outre un détecteur situé dans la cage qui détecte la
condition d'urgence si celle-ci est située dans une
cage a l'intérieur de laquelle I'unité de transport est
verticalement mobile, le détecteur dans la cage
étant couplé a 'unité de commande et adapté pour
envoyer un signal de détection de la cage a l'unité
de commande lorsque le détecteur situé dans la ca-
ge détecte la condition d'urgence dans la cage,
l'unité de commande envoyant un signal de mise
hors service a la commande de transport pour ren-
dre l'unité de transport hors service en réponse a
I'unité de commande recevant le signal de détection
de la cage.

Batiment selon la revendication 20 dans lequel le
détecteur situé dans la cage envoie le signal de dé-
tection de la cage au systéeme de commande de si-
gnal, et le mécanisme de communication envoie le
signal de détection de la cage au systeme de com-
munication a distance pour fournir des informations
concernant la condition de la cage a I'emplacement
éloigné du batiment.

Batiment selon la revendication 20 dans lequel la
commande de transport déplace I'unité de transport
jusqu'a une position d'arrét, hors service en répon-
se a la commande de transport recevant le signal
de mise hors service.

Batiment selon la revendication 7 dans lequel le
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systéme de transport vertical comprend une cage
a l'intérieur de laquelle I'unité de transport est posi-
tionnée de fagon mobile, et un détecteur de trans-
port monté sur l'unité de transport, le détecteur de
transport étant connecté, de maniére a fonctionner,
a l'unité de commande et adapté pour envoyer un
signal de détection d'urgence a I'unité de comman-
de lorsque le détecteur de transport détecte la con-
dition d'urgence, 'unité de commande envoyant un
signal de désactivation a la commande de transport
pour mettre hors service l'unité de transport en ré-
ponse a l'unité de commande recevant le signal de
détection d'urgence, la commande de transport dé-
plagant I'unité de transport jusqu'a une position d'ar-
rét, hors service dans la cage en réponse au signal
de mise hors service.

Batiment selon la revendication 23 dans lequel le
détecteur de transport envoie le signal de détection
d'urgence au systéme de commande de signal, et
le mécanisme de communication envoie le signal
de détection d'urgence au systeme de communica-
tion a distance pour fournir des informations de con-
dition concernant l'unité de transport a I'emplace-
ment éloigné du batiment.

Batiment selon la revendication 7 dans lequel une
pluralité des étages ont chacun un vestibule d'éta-
ge, et chacun des vestibules d'étage a un détecteur
situé dans le vestibule d'étage, les détecteurs situés
dans les vestibules d'étage étant couplés a l'unité
de commande, chaque détecteur situé dans un ves-
tibule d'étage fournissant un signal d'urgence a
l'unité de commande lorsque le détecteur situé
dans le vestibule d'étage détecte la condition d'ur-
gence dans le vestibule d'étage, I'unité de comman-
de en réponse a ceci envoyant un signal de dériva-
tion a la commande de transport qui empéche I'uni-
té de transport d'étre utilisée pour évacuer des oc-
cupants du batiment a partir de I'étage avec le dé-
tecteur situé dans le vestibule d'étage qui a détecté
la condition d'urgence.

Batiment selon la revendication 25 dans lequel le
détecteur situé dans le vestibule d'étage fournit le
signal d'urgence au systéme de commande de si-
gnal lorsqu'un des détecteurs situés dans les ves-
tibules d'étage détecte la condition d'urgence dans
le vestibule d'étage, et le mécanisme de communi-
cation envoie le signal d'urgence au systéme de
communication a distance.

Procédé d'évacuation des occupants de batiment a
partir d'un batiment ayant une pluralité d'étages,
comprenant un étage de sortie du batiment (188),
et un systéme d'ascenseur (6) ayant une cabine
d'ascenseur qui peut étre positionnée a des empla-
cements adjacents a ceux sélectionnés parmi les
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étages, comprenant :

le fait de détecter une condition d'urgence sur
un étage émettant un signal (206) dans le
batiment ;

caractérisé par:

le fait de définir une zone d'évacuation (202)
dans une partie du batiment au cours de la con-
dition d'urgence, la zone d'évacuation compre-
nant|'étage émettant un signal et un étage d'as-
sistance d'évacuation (214) qui est un nombre
sélectionné d'étages plus loin que I'étage émet-
tant un signal et qui n'est pas I'étage de sortie
du batiment, la zone d'évacuation étant définie
pour ne pas comprendre les étages considérés
comme étant des étages de non-urgence
autres que I'étage d'assistance d'évacuation ;
le fait d'envoyer une pluralité de signaux de
condition a un systéme de commande de signal
(26), les signaux de condition fournissant des
données de condition des systemes du bati-
ment, la pluralité de signaux de condition com-
prenant un premier signal de condition prove-
nant de I'étage émettant un signal au systeme
de commande de signal identifiant quel étage
est I'étage émettant un signal ; et un second si-
gnal de condition provenant du systéme d'as-
censeur au systéme de commande de signal
fournissant des informations de condition con-
cernant le systéme d'ascenseur ;

le fait d'envoyer la pluralité de signaux de con-
dition provenant du systéme de commande de
signal a un systéme de communication a dis-
tance a un emplacement éloigné du batiment
pour fournir des informations de condition con-
cernant le batiment ; et

le fait d'évacuer avec la cabine d'ascenseur un
ou plusieurs des occupants du batiment a partir
de la zone d'évacuation vers I'étage d'assistan-
ce d'évacuation.

Procédé selon la revendication 27 dans lequel le
fait d'envoyer les premier et second signaux de con-
dition comprend le fait d'envoyer les premier et se-
cond signaux de condition a un service d'incendie
éloigné du batiment.

Procédé selon la revendication 27 dans lequel le
fait d'envoyer la pluralité de signaux de condition
comprend le fait d'envoyer les signaux de condition
par l'intermédiaire d'un modem par l'intermédiaire
de lignes téléphoniques au systeme de communi-
cation a distance.

Procédé selon la revendication 27 dans lequel le
fait d'évacuer avec la cabine d'ascenseur I'un ou
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plusieurs occupants du batiment comprend auto-
matiquement le fait d'évacuer les occupants du ba-
timent indépendamment de l'arrivée du personnel
d'assistance d'urgence au batiment.

Procédé selon la revendication 21 dans lequel le
fait d'évacuer I'un ou plusieurs occupants du bati-
ment comprend :

le fait de déplacer la cabine d'ascenseur jus-
qu'a I'étage émettant un signal pour permettre
al'occupant du batimentd'entrer dans la cabine
d'ascenseur a partir de I'étage émettant un
signal ;

le fait de déplacer la cabine d'ascenseur a partir
de I'étage émettant un signal aprés qu'au moins
un des occupants du batiment de I'étage émet-
tant un signal est entré dans la cabine d'ascen-
seur, jusqu'a I'étage d'assistance d'évacuation
pour permettre a l'occupant du batiment de
I'étage émettant un signal de sortir de la cabine
d'ascenseur au niveau de I'étage d'assistance
d'évacuation ; et

le fait de limiter le mouvement de la cabine d'as-
censeur pour ne pas comprendre le mouve-
ment de la cabine d'ascenseur jusqu'aux éta-
ges de non-urgence autres que I'étage d'assis-
tance d'évacuation alors que I'occupant du ba-
timent est en train d'étre évacué de l'étage
émettant un signal.

Procédé selon la revendication 27 dans lequel le
fait de détecter une condition d'urgence comprend
le fait de détecter de la fumée avec un détecteur de
fumée sur I'étage émettant un signal. 27 dans lequel

Procédé selon la revendication 27 dans lequel le
fait de définir la zone d'évacuation comprend le fait
de définir la zone d'évacuation comme comprenant
I'étage émettant un signal, un premier étage priori-
taire d'évacuation situé un étage plus loin que I'éta-
ge émettant un signal dans une premiere direction,
un deuxiéme étage prioritaire d'évacuation situé un
étage plus loin que I'étage émettant un signal dans
une seconde direction, et un troisiéme étage priori-
taire d'évacuation situé deux étages plus loin que
I'étage émettant un signal dans la premiére direc-
tion, et le procédé comprend en outre le fait de dé-
placer la cabine d'ascenseur jusqu'a un des pre-
mier, deuxieme, et troisieme étages prioritaires
d'évacuation et de I'étage émettant un signal pour
permettre aux occupants du batiment d'entrer dans
la cabine d'ascenseur a partir de celui-ci et ensuite
le fait de déplacer la cabine d'ascenseur jusqu'a
I'étage d'assistance d'évacuation.

Procédé selon la revendication 33, comprenant en
outre le fait d'identifier une pluralité de signaux d'ap-
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pel d'ascenseur émis a partir d'au moins deux dif-
férents parmi les premier, deuxiéme, et troisiéme
étages prioritaires d'évacuation et I'é¢tage émettant
un signal, et dans lequel le fait de déplacer la. ca-
bine d'ascenseur jusqu'a celui parmi les premier,
deuxiéme, et troisiéme étages prioritaires d'éva-
cuation et I'étage émettant un signal, comprend le
fait de déplacer la cabine d'ascenseur jusqu'a celui
parmi les étages identifiés a partir duquel les si-
gnaux d'appel d'ascenseur ont été émis avec la
priorité d'évacuation la plus importante en premier,
considérant I'étage émettant un signal.comme
ayant la priorité d'évacuation la plus importante, le
premier étage prioritaire d'évacuation ayant la
deuxiéme priorité d'évacuation la plus importante,
le deuxieme étage prioritaire d'évacuation ayant la
troisiéme priorité d'évacuation la plus importante, et
le troisieme étage prioritaire d'évacuation ayant la
quatriéme priorité d'évacuation la plus importante.

Procédé selon la revendication 27 destiné a étre uti-
lisé lorsque le batiment a une cage et la cabine d'as-
censeur est positionnée de fagon mobile dans la ca-
ge, le procédé comprenant en outre le fait de sur-
veiller la cage pour détecter une condition d'urgen-
ce, et au moment de la détection d'une condition
d'urgence dans la cage, le fait d'envoyer un signal
d'urgence de cage au systéme de communication
a distance indiquant la condition d'urgence dans la
cage.

Procédé selon la revendication 27, comprenant en
outre le fait de surveiller la cabine d'ascenseur pour
détecter une condition d'urgence, et au moment de
la détection d'une condition d'urgence au niveau de
la cabine d'ascenseur, le fait d'envoyer un signal
d'urgence de cabine d'ascenseur au systéme de
communication a distance indiquant la condition
d'urgence dans la cabine d'ascenseur.
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