
-1- Elevator installation The invention relates to an
elevator installation comprising at least one  car,
which can be made to travel in a shaft along a
traveling path and  5 has a safety gear, wherein a
control unit, a drive and a brake are associated with
the car, and further comprising a safety device with a
speed determining unit for determining the current
speed of the at  least one car, a distance determining
unit for determining the actual  distance of the at
least one car from an obstacle, another car or an end
10 of the shaft, and a determining unit for
determining a critical distance  and a minimum
distance, which are dependent on the speed of the at
least one car, it being possible by means of the
safety device to trigger  an emergency stop of the at
least one car if the actual distance is less  than the
critical distance, and it being possible to trigger
the safety 15 gear of the at least one car if the
actual distance is less than the  minimum distance,
wherein the movement of the car when an  emergency
stop is properly performed follows an emergency stop
traveling curve, which represents the variation in
speed of the car that  is to be expected when the
emergency stop is triggered, in dependence 20 on the
distance covered by the car, and wherein the movement
of the  car when the safety gear is functioning
properly follows a safety gear  traveling curve, which
represents the variation in speed of the car that  is
to be expected when the safety gear is triggered, in
dependence on  the distance covered by the car. 25
Elevator installations of this type are known from WO
2004/043842 Al.  They can be used to transport persons
and/or loads in an effective way,  in that the at
least one car is made to travel up or down within the
shaft along the traveling path. To avoid the car
colliding with an 30 obstacle, another car or an end
of the shaft, the elevator installation  



has a safety device with a speed determining unit and
a distance  determining unit, with the aid of which
the current speed of the car and  the distance of the
car from an obstacle, another car or an end of the
shaft can be determined. The safety device also has a
determining unit 2- by means of which a critical
distance, dependent on the speed of the  car, can be
determined. If the determined distance goes below the
critical distance, an emergency stop of the at least
one car can be  triggered by the safety device. When
an emergency stop is performed, 5 the brake associated
with the car is activated and, at the same time, its
drive motor is deactivated, so that the car can be
brought to a  standstill with considerable braking
acceleration (deceleration) within a  short time. In
the event of a fault, for example of the brake, to
avoid a  collision the safety device has a further
safety stage, in that the safety 10 gear can be
triggered in time before a collision. For this
purpose, a  minimum distance, dependent on the speed
of the at least one car, can  be determined by the
determining unit. If the actual distance  determined
by the distance determining unit goes below the
minimum  distance, the safety gear of the car is
activated, so that the latter is 15 brought to a
standstill with very high braking acceleration
(deceleration) within a very short time. The minimum
distance is less  than the critical distance, but it
is in any event set such that it provides  the braking
distance that occurs when the safety gear is triggered
without a car collision occurring. 20 When an
emergency stop is properly performed, the movement of
the  car follows an emergency stop traveling curve.
This is obtained from  the current speed of the car
and the braking acceleration (deceleration)  occurring
when an emergency stop is performed. It represents the
25 variation in speed that is to be expected when the
emergency stop is  



triggered, in dependence on the distance covered by
the car. If the safety gear is triggered, the movement
of the car when the  safety gear is functioning
properly follows a safety gear traveling curve.  30
This is obtained from the current speed of the car and
the braking acceleration (deceleration) occurring when
the safety gear is active. It  represents the
variation in speed that is to be expected when the
safety  gear is triggered, in dependence on the
distance covered by the car. -3- In WO 2004/043842 Al,
it is proposed to determine both the critical
distance and the minimum distance in dependence on the
speed of the  car. This provides the possibility of
shortening the critical distance and 5 also the
minimum distance when the car has a low speed, since
in this  case only a relatively short braking distance
is required for braking the  car. If, on the other
hand, the car has a relatively high speed,  allowance
must be made for long braking distances and,
accordingly,  both the critical distance and the
minimum distance must be chosen to  10 be greater. The
fact that first an emergency stop and, if it
malfunctions, the safety  gear can be triggered one
after the other to avoid a car collision means  that
the collision of a car can be reliably prevented. To
make sure that 15 the car can be brought to a
standstill by means of the safety gear in  the event
of a malfunction of the emergency stop, usually a
large value  is used for the critical distance, even
at low car speeds. This has the  advantage that, after
triggering an emergency stop, it can first be  checked
whether the movement of the car follows the emergency
stop 20 traveling curve to the speed of zero. If this
is not the case, the safety  gear can still be
triggered to bring the car to a standstill after
running  through the safety gear traveling curve.
However, this entails the  disadvantage that, in
normal operation, the at least one car must be at  a
considerable distance from an obstacle, another car or
an end of the 



25 shaft even at low speeds. In particular when using
a number of cars  which can be made to travel
independently of one another along a  common traveling
path, it may have the consequence that two cars
cannot simultaneously travel to two floors that are
directly one above  the other, since the distance
between the floors is in many cases 30 smaller than
the distance between the cars that is to be maintained
to  avoid the triggering of an emergency stop or the
safety gears. -4- It is an object of the invention to
develop an elevator installation of the  type
mentioned at the beginning in such a way that the
distance that is  to be maintained by the at least one
car from an obstacle, another car  or an end of the
shaft can be reduced without an emergency stop or a 5
safety gear being triggered, but a car collision can
be reliably  prevented. This object is achieved
according to the invention in the case of an  elevator
installation of the generic type by it being possible
by means  10 of the determining unit to determine the
critical distance in accordance with a prescribable
emergency stop triggering curve and the minimum
distance in accordance with a prescribable safety gear
triggering curve,  the safety gear triggering curve
not touching the emergency stop  traveling curve, and
by it being possible to trigger the safety gear even
15 before the car has reached the location with which
the speed of zero is  associated according to the
emergency stop traveling curve. While the critical
distance is usually set such that it corresponds in
any  event to at least the sum of the braking
distances which are covered 20 when braking the car
from its current speed to the speed of zero during  an
emergency stop and in addition also with the safety
gear acting, it is  provided according to the
invention that the critical distance can be
determined in accordance with a prescribable emergency
stop  triggering curve and the minimum distance can be
determined in 



25 accordance with a prescribable safety gear
triggering curve, the safety  gear triggering curve
not touching the emergency stop traveling curve  and
it being possible to trigger the safety gear already
even before the  at least one car has reached the
location with which the speed of zero  is associated
according to the emergency stop traveling curve, that
is 30 when an emergency stop is properly performed.
This makes it possible  in particular that the safety
gear can already be triggered while the car  is still
covering the distance during which it is braked when
an  emergency stop is properly performed. It is
therefore no longer -5- necessary to wait to see
whether, after triggering the emergency stop,  the car
is properly braked by means of the brake associated
with it  before triggering the safety gear, if
necessary, but instead the safety  gear can be
triggered irrespective of whether or not braking is
properly 5 performed during an emergency stop. An
emergency stop triggering curve can be prescribed to
the  determining unit, for example by corresponding
curve parameters and  a computing algorithm or else by
stored pairs of values. This curve 10 represents the
stopping distance of the car that is to be expected
when  the emergency stopping device is triggered, in
dependence on the  speed of the car previously
prevailing when the emergency stop is  triggered. The
emergency stop triggering curve incorporates not only
the actual braking behavior of the at least one car
when an emergency 15 stop is performed, but also
possible delay times between the triggering  of the
emergency stop and the coming into effect of the
brake. A safety gear triggering curve may also be
prescribed to the  determining unit, for example by
corresponding curve parameters and  20 a computing
algorithm or else by stored pairs of values, which
curve describes the stopping distance of the car that
is to be expected when  the safety gear is triggered,
in dependence on the speed of the car  



prevailing when the safety gear is triggered. The
determination of the  safety gear triggering curve not
only includes the actual braking 25 behavior of the at
least one car when the safety gear is active, but may
also take into account reaction times between the
triggering of the  safety gear and it actually coming
into effect. The emergency stop triggering curve and
the emergency stop traveling  30 curve are coupled to
each other. While the emergency stop traveling  curve
merely describes the actual braking behavior of the
car, the  emergency stop triggering curve also makes
allowance additionally for  system reaction times. The
same applies correspondingly to the safety -6- gear
triggering curve and the safety gear traveling curve,
which are  likewise coupled to each other. The
emergency stop triggering curve is  prescribed in such
a way that the emergency stop traveling curve does
not touch the safety gear triggering curve. This
ensures that, when an 5 emergency stop is triggered
and braking of the at least one car is  subsequently
properly performed, the safety gear is not triggered.
However, if emergency stopping does not occur
properly, the safety  gear can be triggered at any
time even before the car has reached the  location
with which the speed of zero is associated according
to the 10 emergency stop traveling curve. It is
therefore no longer necessary to  wait first until the
car has covered the emergency stop braking distance
that is to be expected in accordance with the
emergency stop traveling  curve after triggering an
emergency stop, but instead the safety gear  can be
triggered at any time if it is established by means of
the speed 15 and distance determining unit that the
movement of the car is not  following the emergency
stop traveling curve after triggering of the
emergency stop. In order to ensure that the safety
gear is not triggered when an 20 emergency stop is
properly performed, in which the movement of the  



car follows the emergency stop traveling curve, in a
preferred  embodiment the emergency stop traveling
curve is offset at the speed  of zero by a
prescribable distance value in relation to the safety
gear  traveling curve. By offsetting the emergency
stop traveling curve, the 25 stopping point of the car
after carrying out an emergency stop is  spaced apart
from the stopping point of the car after braking by
means  of the safety gear. The distance between the
two stopping points  corresponds to the prescribed
distance value. These different stopping  points make
it possible to ensure in a structurally simple way
that the 30 safety gear is not mistakenly triggered
when the emergency stop is  properly performed. -7- It
is of advantage if the car can be braked in normal
operation by  means of the control unit in accordance
with a prescribable operational  deceleration curve,
the operational deceleration curve not touching the
emergency stop triggering curve and it being possible
for an emergency 5 stop to be triggered even before
the car to be braked has reached the  location with
which the speed of zero is associated according to the
operational deceleration curve. In normal operation,
the at least one  car is controlled by the control
unit. If the car is to be brought to a  standstill in
normal operation, it is possible for this purpose to
prescribe 10 to the control unit an operational
deceleration curve which represents  the stopping
distance of the car that is operationally to be
expected, in  dependence on the speed of the car
prevailing at the beginning of the  braking. The
operational deceleration curve is offset in relation
to the  emergency stop triggering curve, so that the
two curves do not touch 15 and it is thereby ensured
that an emergency stop is not mistakenly  triggered in
normal operation when the car is braked in the
operationally proper manner. However, in the event of
a fault, an  emergency stop can already be triggered
even before the car to be  



braked has reached the location with which the speed
of zero is 20 associated according to the operational
deceleration curve. In  particular, an emergency stop
can be triggered if it is established by  means of the
speed and distance determining unit that there is a
deviation of the car movement from the operational
deceleration curve.  For this purpose, the actual
movement of the car can be compared with 25 the
movement that is to be expected according to the
operational  deceleration curve and an emergency stop
can be triggered if there is a  deviation. The
operational deceleration curve is preferably offset at
the speed of  30 zero by a distance value in relation
to the emergency stop traveling  curve. -8- It is of
advantage if the critical distance and the minimum
distance can  be determined independently of each
other. In an embodiment of this  type, it is in
particular not required for the minimum distance first
to be  determined for the determination of the
critical distance. 5 It is advantageous if the car can
be braked in normal operation by  means of the control
unit in accordance with a prescribable operational
deceleration curve, the operational deceleration
curve, the emergency  stop traveling curve and the
safety gear traveling curve being offset at 10 the
speed of zero both in relation to one another and in
relation to the  position of an obstacle, another car
or an end of the shaft. The offset  disposition of the
curves in relation to one another ensures that an
emergency stop is not triggered and the safety gear is
not activated  when the car is braked in the
operationally proper manner by means of 15 the control
unit. If an emergency stop is triggered and emergency
stop  braking of the car takes place in the proper
manner, the safety gear is  not triggered on account
of the offset disposition of the curves. The  



offset disposition of all the curves in relation to
the position of an  obstacle, another car or an end of
the shaft ensures that the car is in 20 any event
brought to a standstill at a stopping point which is
disposed  at the safety distance from the obstacle,
from another car or from an  end of the shaft. In a
preferred embodiment, the minimum distance can be
determined  25 taking into account the current speed
of the car as well as the system  reaction time, the
drawing-in distance and the braking acceleration of
the safety gear of the at least one car. The current
speed can be  determined by means of the speed
determining unit or else by means  of a sensor, and
the system reaction time, the drawing-in distance and
30 the braking acceleration of the safety gear can be
prescribed to the  determining unit as parameters
which are dependent on the structural  configuration
of the safety gear. Referred to as the system reaction
time is the time which is required for triggering the
safety gear, that is -9- its preferably electronic
activation, and for the mechanical response of  the
safety gear. The drawing-in distance is the distance
which the car  covers while the safety gear is
transferred from its rest position into its  braking
position, delivering the full braking effect. The
braking 5 acceleration (deceleration) is the change in
speed achievable per unit of  time which can be
achieved by means of the fully active safety gear.
The system reaction time, drawing-in distance and
braking acceleration  represent installation-specific
parameters of the safety gear of the  respective car.
10 In order to ensure that, when it is at a
standstill, the braked car in any  event assumes a
distance from an obstacle, an end of the shaft or
another car, it is provided in a preferred embodiment
that the minimum  distance can be determined taking
into account a prescribable safety 



15 distance which the car brought to a standstill is
to assume at the least  from an obstacle, another car
or an end of the shaft. The determination of the
minimum distance may take place by speed- dependent
minimum distance values being stored in a table of the
20 determining unit. It is of particular advantage if
the minimum distance  can be calculated by means of
the determining unit, it being possible to  input the
system reaction time, the drawing-in distance and the
braking  acceleration of the safety gear into the
determining unit. It is of advantage if the
determining unit is programmable. For the calculation
25 of the speed-dependent minimum distance, an
algorithm may be  prescribed to the determining unit.
It can therefore be provided that  the minimum
distance can be calculated from the stopping distance
sFA  of the at least one car that is to be expected
when the safety gear is  triggered. The stopping
distance sFA is obtained according to the 30 following
formula: (1) SFA = v ' treak + SEin + V2 / 2aFA 10-
where: sFA is the stopping distance of the car when
the safety gear is  triggered 5 v is the actual speed
of the car treak is the system reaction time of the
safety gear of the car  SE1n is the drawing-in
distance of the safety gear of the car aFA is the
braking acceleration (deceleration) of the safety gear
10 The term vtreak describes the distance covered by
the car during the  system reaction time of the safety
gear, and the term v2/2aFA describes  the braking
distance of the car when the safety gear is active.
The  reaction distance and the braking distance are
dependent on the speed  of the car. The drawing-in
distance sEin of the safety gear is speed 15
independent, since the transfer of the safety gear
from its rest position  



into its braking position is directly dependent on the
relative movement  of the car with respect to a speed
limiting rope which can be blocked to  trigger the
safety gear. 20 The formula (1) given above takes the
form of the safety gear  triggering curve when it is
represented in a system of coordinates as a  diagram.
In a further step, the minimum distance can be
calculated from the  25 stopping distance sFA of the
car. If the car approaches a stationary  obstacle or
an end of the shaft, the minimum distance can be
equated  with the stopping distance sFA. If the car
approaches another car,  coming toward it, the minimum
distance corresponds to the sum of the  stopping
distances sFA of the two cars. For this purpose, the
speed 30 dependent stopping distances sFA of the two
cars and the resultant  minimum distance between the
two cars are continuously calculated by  the
determining unit. -11- The minimum distance may be
regarded as a distance ahead of at least  one car for
the triggering of the safety gear. If the extreme end
of this  distance meets an obstacle, an end of the
shaft or another car, the  safety gear is triggered.
If the already explained safety distance is 5
additionally added to the aforementioned stopping
distance 5FA, it is  ensured that the car comes to a
standstill away from the obstacle, an  end of the
shaft or another car by the safety distance. In an
advantageous embodiment, the critical distance that is
decisive  10 for the triggering of an emergency stop
can be determined taking into  account the current
speed of the car and also the system reaction time
and the braking acceleration of the brake associated
with the at least  one car and also a prescribable
traveling curve distance value, the  prescribable
traveling curve distance value corresponding to the 15
distance of the emergency stop traveling curve from
the safety gear  



traveling curve at the speed of zero. The time between
the triggering  of the emergency stop and the response
of the mechanical brake is  understood as the system
reaction time, and the braking acceleration
(deceleration) of the brake corresponds to the change
in speed per unit 20 of time that can be achieved by
means of the brake. As already  explained, it is
ensured by the traveling curve distance value in a
structurally simple way that the safety gear is not
mistakenly triggered  when an emergency stop is
properly performed. 25 The critical distance can be
determined taking into account a  prescribable safety
distance which the car brought to a standstill by
means of the emergency stopping device is to assume at
the least from  an obstacle, another car or an end of
the shaft. 30 For the determination of the critical
distance, the determining unit may  have a table
which, in dependence on the speed of the car,
represents  in each case the associated critical
distance. In a particularly preferred  embodiment, it
is provided that the critical distance can be
calculated - 12 by means of the determining unit, it
being possible to input the system  reaction time and
the braking acceleration of the brake associated with
the at least one car into the determining unit as
installation-specific  parameters. The determining
unit is preferably programmable. An 5 algorithm may be
prescribed to the determining unit in order to
calculate the decisive critical distance on the basis
of the input  parameters. It can therefore be provided
that the critical distance can  be calculated from the
stopping distance sNH of the at least one car that  is
to be expected when an emergency stop is triggered.
The stopping 10 distance sNH is obtained according to
the following formula: (2) SNH = V - treak + v2 / 2aNH
where: 15 



sNH is the stopping distance of the car when an
emergency stop is  triggered v is the actual speed of
the car treak is the system reaction time of the brake
associated with the car  20 aNH is the braking
acceleration (deceleration) of the brake The term
v-treak describes the reaction distance covered during
the  system reaction time from the triggering point of
the emergency stop  to the response of the
electromechanical brake, and the term v2/2aNH 25
describes the actual braking distance of the car when
the brake is  active. The formula (2) given above
takes the form of the emergency stop  triggering curve
when it is represented in a system of coordinates as a
30 diagram. In a further step, the critical distance
can be calculated from the  stopping distance sNH of
the car. If the car approaches a stationary - 13
obstacle or an end of the shaft, the critical distance
can be equated  with the stopping distance 5NH. If the
car approaches another car,  coming toward it, the
critical distance corresponds to the sum of the
stopping distances sNH of the two cars. For this
purpose, the speed 5 dependent stopping distances SNH
of the two cars and the resultant  critical distance
are continuously calculated by the determining unit.
The critical distance may likewise be regarded as a
distance ahead of at  least one car for the triggering
of an emergency stop. If the extreme 10 end of this
distance meets an obstacle, an end of the shaft or
another  car, the emergency stop is triggered. If a
safety distance is also added  to the stopping
distance 5NH, it is ensured that the car comes to a
standstill away from the obstacle, an end of the shaft
or another car by  the safety distance. If the
traveling curve distance value is also 15 additionally
added to the stopping distance 5NH, it is ensured that
the  



emergency stop traveling curve does not touch the
safety gear  triggering curve and consequently the
safety gear is not triggered when  an emergency stop
is properly performed. 20 For determining the distance
of the car from another car or from an  end of the
shaft and for determining its speed, a shaft
information  system which is coupled to the safety
device may be used. The shaft information system
preferably comprises a position sensor,  25 which
transmits the position of an associated car to the
safety device.  It is of particular advantage if, in
addition to the position of the  associated car, the
position sensor also transmits to the safety device
its speed and/or its direction of movement. 30 The
elevator installation preferably has an optical shaft
information  system, for example a barcode information
system, which is coupled to  the safety device. The
barcode information system may comprise a - 14 carrier
which extends along the shaft and on which barcode
symbols  are disposed, and on each car a barcode
reader may be additionally  used, with the aid of
which the barcode symbols can be registered. The
barcode readers may, for example, take the form of
laser scanners. By 5 means of the barcode readers, the
barcode disposed on the carrier can  be optically
read. This barcode may represent the current position
of  the car, and the change in the position per unit
of time represents a  measure of the speed of the car
on which the barcode reader is  mounted. Also the
direction of movement of the car can be registered 10
by means of the barcode information system, in that
successive  positional data are evaluated. The barcode
information system can  supply the speed determining
unit and the distance determining unit  with
electrical signals which contain all the information
for determining  the position, the traveling direction
and the speed of the respectively  



15 associated car. Alternatively or additionally, the
elevator installation may comprise a  magnetic system
for determining the car position, the car speed and/or
the direction of movement of the car. It may also be
provided that this 20 information can be determined by
means of a laser beam.  Furthermore, the elevator
installation may be configured in such a way  that the
position of the car can be provided by absolute value
rotary  encoders. Inductively operating sensors can
also determine the  position, or the distance
determination may be carried out with 25 ultrasonic
sensors. It is of particular advantage if the elevator
installation comprises at  least two cars which can be
made to travel up and down independently  of each
other, are coupled to the safety device for triggering
an 30 emergency stop and for triggering the safety
gear of the respective car,  the determining unit of
the safety device continuously calculating on  the
basis of the speeds and the traveling directions of
the cars the  stopping distances of the cars when an
emergency stop is performed -15- and when their safety
gears are triggered and determining on the basis  of
the stopping distances the critical distance and the
minimum  distance of the cars in relation to one
another, and it being possible by  means of a
comparing unit of the safety device for the actual
distance 5 between the cars to be compared with the
critical distance and the  minimum distance. The
following description of a preferred embodiment of the
invention  serves for further explanation in
conjunction with the drawing, in 10 which: Figure 1
shows a schematic representation of an elevator
installation according to the invention; 15 Figure 2
shows a safety gear triggering curve and a safety gear



traveling curve of a car of the elevator installation;
Figure 3 shows a deceleration curve, an emergency stop
triggering  curve and an emergency stop traveling
curve and also a  20 safety gear triggering curve and
a safety gear traveling  curve of a car of the
elevator installation; and Figure 4 shows a
deceleration curve, emergency stop triggering  curve
and emergency stop traveling curve and also a  25
safety gear triggering curve and safety gear traveling
curve of two cars of the elevator installation
approaching  each other. In Figure 1, a preferred
embodiment of an elevator installation 30 according to
the invention is represented in a greatly schematized
form  and provided overall with the reference numeral
10. It comprises two  cars 12, 14, which are disposed
one above the other in a shaft (not  represented in
the drawing) and can be made to travel up and down -
16 independently of each other along a common
traveling path, which is  known per se and therefore
not represented in the drawing. The upper  car 12 is
coupled to a counterweight 16 via a suspension rope
15. The  lower car 14 is held on a suspension rope 17,
which interacts in a way 5 corresponding to the
suspension rope 15 with a counterweight, which
however is not represented in the drawing in order to
achieve a better  overview. A separate drive in the
form of an electric drive motor 20 and 22 10
respectively is associated with each car 12, 14, and
in each case also a  separate electromechanical brake
23 and 24, respectively. A traction  sheave 25 and 26,
respectively, is associated with the drive motors 20,
22 in each case, over which the suspension ropes 15
and 17 are led. 15 The guidance of the cars 12, 14 in
the vertical direction along the  common traveling
path is performed by means of guide rails that are  



known to the person skilled in the art and therefore
not represented in  the drawing. 20 A separate control
unit 28 and 30, respectively, is associated with each
car 12, 14, for controlling the cars 12, 14 in normal
operation. The  control units 28, 30 are in electrical
connection via control lines with  the respectively
associated drive motor 20 and 22 and also with the
associated brake 23 and 24, respectively. In addition,
the control units 25 28, 30 are directly connected to
one another via a connecting line 32.  By means of the
drive motors 20, 22 and the control units 28, 30, the
cars 12, 14 can be made to travel up and down in a
customary way  within the elevator shaft for the
transportation of persons and/or loads. 30 Disposed
outside the cars 12, 14 on each floor to be served are
destination input units, which are known to the person
skilled in the art  and therefore not represented in
the drawing in order to achieve a  better overview. By
means of the destination input units, the desired - 17
destination can be input by the user, and on an
indicating unit disposed  alongside the respective
destination input unit, for example a screen,  the car
selected by the control units 28, 30 to go to the
destination can  be indicated to the user. All the
destination input units are in electrical  5
connection with the control units 28 and 30 via
bidirectional transmission lines. They may be
configured for example as touch- sensitive screens in
the form of so-called touch screens, which make
possible simple input of the destination and simple
indication of the car  to be used. 10 The control
units 28, 30 respectively associated with a car 12, 14
are  connected to one another via data lines 32 and,
together with further  control units of elevators not
represented, they form an elevator group,  each
control unit 28, 30 within the group being able to
control the 



15 associated car 12 and 14, respectively. In
connection with a  destination input provided by the
user via the destination input units  disposed outside
the cars, the control units can perform a very rapid
car assignment and carry out optimized travel control,
and in this way  achieve a high handling capacity
extremely safely. 20 The elevator installation 10 has
a shaft information system in the form  of a barcode
carrier 35, which extends along the entire traveling
path  and carries barcode symbols 36, which can be
optically read by barcode  readers 38 and 39
respectively disposed on a car 12, 14. The barcode 25
symbols 36 represent a position indication in coded
form and are read  by the barcode readers 38, 39. The
position indications that are  consequently registered
contactlessly are output as electrical signals by  the
barcode readers 38, 39. 30 If the cars 12, 14 move
within the shaft, the respective position of the  cars
12, 14 is registered by means of the associated
barcode readers  38, 39. The speeds of the cars 12 and
14 can be determined from the  change in the
positional data per unit of time. In addition, the
scanning - 18 of the barcode symbols 36 makes it
possible to determine the traveling  direction of the
cars 12, 14 from the successive position indications.
The cars 12, 14 are in connection with an electrical
safety device 42 of 5 the elevator installation 10.
This comprises a position evaluating unit  46 and a
speed determining unit 47 with integrated traveling
direction  evaluation. The position evaluating unit 46
and the speed determining unit 47 are  10 in
electrical connection via data lines 49 and 50 with
the barcode  readers 38 and 39, respectively, of the
upper car 12 and of the lower  car 14. This connection
may also take place by means of optical fibers  or be
wirelessly configured. The position evaluating unit 46
and the  



speed determining unit 47 process the signals provided
by the barcode 15 readers 38 and 39 into car-dependent
position and speed signals. The  control units 28 and
30 also have corresponding position evaluating  units
and speed determining units, which are electrically
connected via  input lines 52, 53 to the data lines 49
and 50, respectively.  Consequently, the information
provided by the barcode readers 38 and 20 39
concerning the position, the traveling direction and
the speed of the  cars 12 and 14 is available not only
to the safety device 42, but also to  the control
units 28 and 30 associated with the respective cars.
The  speed determination, the traveling direction
evaluation and/or the  position determination may also
be integrated directly in the barcode 25 readers 38,
39, so that these readers 38, 39 can directly output
the  speed and the traveling direction as intelligent
sensors. The safety device 42 has a distance
determining unit 55, which is in  electrical
connection with the position evaluating unit 46 and 30
continuously calculates from the positional data
provided the actual  distance of the two cars 12 and
14 from each other. An electrical  signal
corresponding to the actual distance is passed on from
the  distance determining unit 55 to a comparing unit
57 of the safety - 19 device 42. The comparing unit 57
has two inputs. Provided at a first  input is the
signal of the distance determining unit 55,
representing the  actual distance between the two cars
12, 14. The second input is  connected to a
determining unit 60, which is in electrical connection
5 with the speed determining unit 47 and is
additionally connected via  input lines 61 to a
central input and output unit 63 of the elevator
installation 10. The latter may be in electrical
connection with the  control units 28 and 30,
respectively, via bidirectional lines 64 and 65 - as
in the exemplary embodiment represented. By means of
the input 10 and output unit 63, the control units 28,
30 can be programmed and  



installation-specific parameters can be input both
into the control units  28, 30 and into the
determining unit 60. By means of the determining unit
60, during the operation of the 15 elevator
installation 10 a critical distance and a minimum
distance are  continuously calculated for the cars 12
and 14 in a way explained in  more detail below. The
critical distance and similarly the minimum  distance
are compared with the actually existing distance
between the  two cars 12 and 14 with the aid of the
comparing unit 57. If the actual 20 distance between
the cars 12 and 14 goes below the critical distance,
the comparing unit 57 outputs to a downstream
emergency stop  triggering device 70 a control signal
which causes the emergency stop  triggering device 70
to activate the brake 23 or 24 respectively
associated with the cars 12 and 14, so that both cars
12, 14 are braked 25 within a short time. If the
actual distance goes below the minimum  distance, the
comparing unit 57 outputs a control signal which
causes a  safety gear triggering device 72 downstream
of the comparing unit 57  to trigger both a safety
gear 74 of the upper car 12 and a safety gear  80 of
the lower car 14. By means of the safety gears 74 and
80, the 30 cars 12, 14 can be braked in a mechanical
way in a very short time, in  order to avoid a car
collision. - 20 The safety gear 74 is coupled via a
safety gear linkage 75 to a speed  limiter rope 76 in
a way which is known per se and therefore only
schematically represented in the drawing. The speed
limiter rope 76 is  led in a customary way over a
deflecting roller, disposed at the lower 5 end of the
elevator shaft, and a speed limiter 77, disposed at
the upper  end of the elevator shaft. If a maximum
speed of the car 12 is  exceeded, the speed limiter 77
can trigger the safety gear 74 via the  speed limiter
rope 76 and the safety gear linkage 75 fixed to the
latter,  so that the upper car is brought to a
standstill within a short time. In 



10 addition, the speed limiter 77 or another device in
operative connection  with the speed limiter rope 76,
for example a rope brake, may be  electrically
activated by the safety gear triggering device 72, in
order to  block the speed limiter rope 76 and thereby
trigger the safety gear 74  if the distance goes below
the minimum distance. 15 The safety gear of the lower
car 14 is coupled via a safety gear linkage  81 to a
speed limiter rope 82, which is led over a deflecting
roller,  disposed at the lower end of the elevator
shaft, and a speed limiter 83,  disposed at the upper
end of the elevator shaft. If a maximum speed is 20
exceeded, the lower car can be braked within a short
time, in that the  safety gear 80 is triggered by the
speed limiter 83 via the speed limiter  rope 82 and
the safety gear linkage 81. In a way corresponding to
the  car 12, it is also the case for the car 14 that
the speed limiter 83 or  another device in operative
connection with the speed limiter rope 82, 25 for
example a rope brake, may additionally be
electronically activated  by the safety gear
triggering device 72, if the actual distance between
the lower car 14 and the upper car 12 goes below the
minimum  distance calculated by the determining unit
60. 30 The calculation of the minimum distance and
similarly the calculation of  the critical distance
take place on the basis of installation-specific
parameters, which can be input into the determining
unit 60 via the  input line 61, via which the
determining unit 60 is in electrical - 21  connection
with the central input and output unit 63. The
calculation of  the minimum distance takes place in
accordance with a prescribable  safety gear triggering
curve 90, as schematically represented in Figure  2.
The safety gear triggering curve 90 represents the
relationship 5 between the stopping distance sFA of
the cars 12 and 14, respectively,  that is to be
expected when the safety gears 74, 80 are triggered
and  



the actual speeds of the cars 12, 14 when the safety
gears 74, 80 are  triggered. If, for example, the car
12 moving at a nominal speed VN is  brought to a
standstill at the safety distance ao before an
absolute 10 stopping point ho, so that its speed at
the stopping point hl disposed at  the distance ao
from the absolute stopping point ho is zero, for this
purpose the safety gear 74 must be triggered at the
location Si, which  is away from the stopping point hl
by the stopping distance sFA. 15 Consequently, with
respect to the absolute stopping point ho, for
example an end of the shaft, the minimum distance is
obtained from  the sum of the stopping distance SFA
and the safety distance ao. The triggering of the
safety gear 74 takes place by the speed limiter 77  20
and the speed limiter rope 76, being blocked. This has
the  consequence that the car 12 is initially still
moved at the same nominal  speed vN, until it reaches
the location sz, since the system reaction time  of
the safety gear 74 must be taken account of when
triggering it, this  reaction time corresponding to
the time interval from the output of a 25 signal by
the safety gear triggering device 72 to the initial
response of  the safety gear 74. After the system
reaction time has elapsed, and  after the reaction
distance sreak covered during this time, it must
additionally be taken into consideration the
drawing-in distance sEn,  which corresponds to the
distance covered by the car 12 from the initial 30
response of the safety gear 74 until its full braking
effect. Only once  the full braking effect is
delivered is the car 12 effectively braked to the
speed of zero in the region between the location s2
and the stopping  point hl in accordance with the
safety gear traveling curve 91. It is -22- clear that,
even at the speed of zero, the safety gear triggering
curve  90 is offset from the safety gear traveling
curve 91, which illustrates  the actual braking
process of the car 12 on the basis of the braking
effect of the safety gear 74. The offset disposition
of the two curves 90 



5 and 91 results from the speed-independent drawing-in
distance SEin of  the safety gear 74. As already
explained, the stopping distance sFA, and also the
safety  gear triggering curve 90, are obtained from
the following formula:  10 (1) sFA = V - treak + SEin
+ v2 / 2aFA where treak corresponds to the system
reaction time of the safety gear  74 and aFA denotes
the braking acceleration (deceleration) of the active
15 safety gear 74. The parameters teak, SEin and aFA
can be input into the determining unit 60 via the
input line 61 by means of the central input  and
output unit 63. The safety gears 74 and 80 represent
the last safety stage allowing the  20 cars 12, 14 to
be brought to a standstill. Before the safety gears
74,  80 become active, the cars 12, 14 can be brought
to a standstill by  triggering an emergency stop, if
the actual distance determined by the  distance
determining unit 55 goes below the critical distance
determined by means of the determining unit 60. The
critical distance 25 can be determined in accordance
with a prescribable emergency stop  triggering curve
93, which is illustrated in Figure 3 along with the
emergency stop traveling curve 94 corresponding to it
on the basis of  the example of the upper car 12. For
purposes of illustration, in Figure  3 the safety gear
triggering curve 90 and the safety gear traveling 30
curve 91 are also shown, and additionally also the
operational  deceleration curve 96, which is used by
the control unit 28 for braking  the upper car 12 in
normal operation. If the car 12 approaches an
absolute stopping point ho at nominal speed VN, in
normal operation it is - 23  continuously braked by
the control unit 28 when the location s3 is  reached,
so that it comes to a standstill at the stopping point
h3. If, on  account of a fault, the car 12 cannot be
braked in a proper manner, it  



initially maintains its nominal speed vN, until it
meets the emergency 5 stop triggering curve 93 at the
location s4. The location s4 is away from  a stopping
point h2 by the stopping distance sNH. When the
location s4  is reached, an emergency stop of the car
12 is triggered by means of  the emergency stop
triggering device 70. When this happens, the car  12
initially maintains its nominal speed vN on account of
the system 10 reaction time teak, which corresponds to
the time interval between the  triggering of the
emergency stop and the full braking effect of the
brake 23 becoming active. When the brake 23 is active,
the car 12 is  then effectively braked in the region
between the location ss and the  stopping point h2 in
accordance with the emergency stop traveling 15 curve
94, so that it comes to a standstill at the stopping
point h2.  The stopping point h2 is offset from the
stopping point h, by the  traveling curve distance
value bo, which corresponds to the speed zero  when
the safety gear 74 is triggered. By offsetting the
stopping points 20 of the emergency stop traveling
curve 94 and the safety gear traveling  curve 91, it
is ensured that the safety gear 74 is not triggered if
an  emergency stop of the car 12 is properly
performed, with the  movement of the car 12 following
the emergency stop traveling curve  94. If, however,
after triggering an emergency stop, there is a 25
deviation of the movement of the car 12 from the
emergency stop  traveling curve 94 as a result of
inadequate deceleration, the increased  speed of the
car 12 has the result that the safety gear triggering
curve  90 is reached and the safety gear 74 is
triggered, and the movement of  the car 12 then
follows the safety gear traveling curve 91, so that
the  30 car 12 comes to a standstill at the stopping
point hl. The stopping distance sNH, and with it also
the emergency stop  triggering curve, is obtained from
the following formula: -24 (2) 5NH - V - Creak + vz /
2aNH 



where treak corresponds to the system reaction time of
the brake and 5 aNH denotes the braking acceleration
(deceleration) of the active brake.  These parameters
can likewise be input into the determining unit 60.
As already explained, during braking in normal
operation the  movement of the car follows the
operational deceleration curve 96, so 10 that the car
comes to a standstill at the stopping point h3. This
is offset  from the stopping point h2 by the distance
co. This ensures that, given  proper movement of the
car 12 in accordance with the operational
deceleration curve 96, an emergency stop is not
triggered, since the  operational deceleration curve
96 does not touch the emergency stop 15 triggering
curve 93. The safety distance ao, the traveling curve
distance value bo and the distance co can likewise be
input into the  determining unit 60. Represented in
Figure 4 are the movement curves of the cars 12 and
20 14 if they travel toward each other at nominal
speed vN. In normal  operation, the two cars 12 and 14
are braked by the respective control  unit 28 and 30
in accordance with the programmable operational
deceleration curves 96, so that they come to a
standstill with a minimal  clear distance dl between
each other. 25 In the event of a fault, the cars 12
and 14 traveling toward each other  are braked by
means of the safety device 42, in that an emergency
stop is respectively triggered in accordance with the
emergency stop  triggering curves 93, so that the cars
12 and 14 are braked according 30 to the emergency
stop traveling curves 94 and come to a standstill with
the distance d2 between them. -25- If the cars 12 and
14 traveling toward each other also cannot be
properly braked by means of the emergency stop, the
respective safety  gear 74 or 80 is triggered by the
safety device 42 in accordance with  



the safety gear triggering curves 90, so that the cars
12 and 14 come 5 to a standstill with the distance d3
between them after running through  the safety gear
traveling curves 91. The distance d3 corresponds to
the accumulated safety distances ao of  the two cars,
the safety distance ao referring to the absolute
stopping  10 point ho, which is calculated by the
determining unit 60 on the basis of  the speeds and
traveling directions of the two cars 12, 14. The
distance d2 corresponds to the sum of the safety
distances ao and the  traveling curve distance value
bo of the two cars, and the minimal clear  distance dl
corresponds to the sum of the distances ao, bo and co
of the 15 two cars. The minimum distance between the
two cars 12, 14 is the  sum of the stopping distances
sFA of the cars 12, 14 when the safety  gear 74, 80 is
triggered plus the distance d3 between the cars 12, 14
after they are braked. The critical distance between
the two cars 12,  14 is the sum of the stopping
distances 5NH of the cars 12, 14 in the 20 event of an
emergency stop plus the distance d2 between the cars
12,  14 after they are braked. The critical distance
and the minimum  distance are continuously calculated
by the determining unit 60. If the  actual distance
goes below the calculated distance values, an
emergency stop is triggered by the control device 42
for both cars, or 25 the safety gears 74, 80 are
triggered. It is clear from the above that, in normal
operation, the two cars 12, 14  can approach each
other up to the minimal clear distance dl without an
emergency stop being triggered or a safety gear being
activated. The 30 triggering of an emergency stop
takes place by calculating a critical  distance in
accordance with a prescribable emergency stop
triggering  curve, and the triggering of a safety gear
takes place by calculating a  minimum distance in
accordance with a safety gear triggering curve. -26-
In normal operation, the movement of a car follows a
programmable  



operational deceleration curve, and it is ensured by
the offset  disposition of the operational
deceleration curve, the emergency stop  traveling
curve and the safety gear traveling curve, both in
relation to 5 one another and in relation to a
prescribable absolute stopping point ho,  that, if
operation is properly conducted, neither an emergency
stop nor  a safety gear is triggered in spite of the
cars 12, 14 coming very close  together, but a car
collision is reliably avoided. - 27- PATENT CLAIMS 1.
Elevator installation comprising at least one car (12,
14), which  can be made to travel in a shaft along a
traveling path and has a  5 safety gear (74, 80),
wherein a control unit (28, 30), a drive (20, 22) and
a brake (23, 24) are associated with the car (12, 14),
and  further comprising a safety device (42) with a
speed determining  unit (47) for determining the
current speed of the at least one car  (12, 14), a
distance determining unit (55) for determining the 10
actual distance of the at least one car (12, 14) from
an obstacle,  another car or an end of the shaft, and
a determining unit (60) for  determining a critical
distance and a minimum distance, which are  dependent
on the speed of the at least one car (12, 14), it
being  possible by means of the safety device (42) to
trigger an 15 emergency stop of the at least one car
(12, 14) if the actual  distance is less than the
critical distance, and it being possible to  trigger
the safety gear (74, 80) of the at least one car (12,
14) if  the actual distance is less than the minimum
distance, the  movement of the car (12, 14) when an
emergency stop is properly 20 performed following an
emergency stop traveling curve (94),  which represents
the variation in speed of the car (12, 14) that is  to
be expected when the emergency stop is triggered, in
dependence on the distance covered by the car (12,
14), and the  



movement of the car (12, 14) when the safety gear (74,
80) is 25 functioning properly following a safety gear
traveling curve (91),  which represents the variation
in speed of the car (12, 14) that is  to be expected
when the safety gear (74, 80) is triggered, in
dependence on the distance covered by the car (12,
14),  characterized in that it is possible by means of
the determining 30 unit (60) to determine the critical
distance in accordance with a  prescribable emergency
stop triggering curve (93) and the  minimum distance
in accordance with a prescribable safety gear
triggering curve (90), the safety gear triggering
curve (90) not  touching the emergency stop traveling
curve (94), and in that it is - 28  possible to
trigger the safety gear (74, 80) even before the car
(12, 14) has reached the location with which the speed
of zero is  associated according to the emergency stop
traveling curve (94). 5 2. Elevator installation
according to Claim 1, characterized in that the
emergency stop traveling curve (94) is offset at the
speed of zero  by a prescribable distance value (bo)
in relation to the safety gear  traveling curve (91).
10 3. Elevator installation according to Claim 1 or 2,
characterized in  that, for braking in normal
operation, the car (12, 14) can be  braked by means of
the control unit (28, 30) in accordance with a
prescribable operational deceleration curve (96), the
operational  deceleration curve (96) not touching the
emergency stop 15 triggering curve (93) and it being
possible for an emergency stop  to be triggered even
before the car (12, 14) to be braked has  reached the
location (h3) with which the speed of zero is
associated according to the operational deceleration
curve (96). 20 4. Elevator installation according to
Claim 3, characterized in that the  operational
deceleration curve (96) is offset at the speed of zero



by a distance value (co) in relation to the emergency
stop  traveling curve (94). 25 5. Elevator
installation according to one of the preceding claims,
characterized in that the critical distance and the
minimum  distance can be determined independently of
each other. 6. Elevator installation according to one
of the preceding claims, 30 characterized in that, for
braking in normal operation, the at least  one car
(12, 14) can be controlled by means of the control
unit  (28, 30) in accordance with a prescribable
operational deceleration  curve (96), the operational
deceleration curve (96), the -29- emergency stop
traveling curve (94) and the safety gear traveling
curve (91) being offset at the speed of zero both in
relation to one  another and in relation to the
position of an obstacle, another car  or an end of the
shaft. 5 7. Elevator installation according to one of
the preceding claims,  characterized in that the
minimum distance can be determined  taking into
account the current speed of the at least one car (12,
14) as well  as the system reaction time, the
drawing-in distance and the 10 braking acceleration of
the safety gear (74, 80) of the car (12,  14). 8.
Elevator installation according to Claim 7,
characterized in that the  minimum distance can be
determined taking into account a 15 prescribable
safety distance (ao) which the car (12, 14) brought to
a standstill by means of the safety gear (74, 80) is
to assume at  the least from an obstacle, another car
or the end of the shaft. 9. Elevator installation
according to Claim 8, characterized in that the  20
minimum distance can be calculated by means of the
determining  unit (60), it being possible to input the
safety distance and the  



system reaction time, the drawing-in distance and the
braking  acceleration of the safety gear (74, 80) into
the determining unit  (60). 25 10. Elevator
installation according to one of the preceding claims,
characterized in that the critical distance can be
determined taking  into account the current speed of
the car (12, 14) and also the  system reaction time
and the braking acceleration of the brake 30 (23, 24)
associated with the at least one car (12, 14) and a
prescribable traveling curve distance value (bo), the
traveling  curve distance value (bo) corresponding to
the distance of the -30- emergency stop traveling
curve (94) from the safety gear  traveling curve (91)
at the speed of zero. 11. Elevator installation
according to Claim 10, characterized in that  5 the
critical distance can be determined taking into
account a  prescribable safety distance (ao) which the
car (12, 14) brought to  a standstill by emergency
stopping is to assume at the least from  an obstacle,
another car or an end of the shaft. 10 12. Elevator
installation according to Claim 10 or 11,
characterized in  that the critical distance can be
calculated by means of the  determining unit (60), it
being possible to input the system  reaction time and
the braking acceleration of the brake (23, 24)
associated with the at least one car (12, 14) into the
determining  15 unit (60). 13. Elevator installation
according to one of the preceding claims,
characterized in that the elevator installation (10)
comprises a  shaft information system (36, 38), which
is coupled to the safety  20 device (42). 14 Elevator
installation according to Claim 13, characterized in
that  



the shaft information system (36, 38) comprises a
position sensor,  which transmits the position of an
associated car (12, 14) to the  25 safety device (42).
15. Elevator installation according to Claim 14,
characterized in that,  in addition to the position of
the associated car (12, 14), the  position sensor also
transmits to the safety device (42) its speed 30
and/or its direction of movement. -31- 16. Elevator
installation according to Claim 13, 14 or 15,
characterized in that the shaft information system has
a barcode information  system (36, 38). 


