
0 MAR 200, WO 01/21522 1 PCT/FI00/00783 METHOD FOR BRAKING A TRACTION
SHEAVE ELEVATOR, TRACTION  SHEAVE ELEVATOR AND USE OF AN EMERGENCY POWER
SUPPLY The present invention relates to a method for braking a  traction
sheave elevator, to a traction sheave elevator and  to the use of an
emergency power supply. The machine of a traction sheave elevator consists
of a  traction sheave with the elevator hoisting ropes fitted to  its
grooves and an electric motor driving the traction  sheave either directly
or via a gear. The machine is pro 10 vided with a brake, which applies a
braking force to the  traction sheave either directly or e.g. via the
shaft. The  operating brake of the elevator works under positive control
such that the brake is always braking when it is not spe- cifically caused
by the control system not to brake. In a 15 typical operating brake
construction, the brake is closed by  the force of a spring or an
equivalent element, and a con- trollable actuator counteracting the closing
element re- leases the brake and keeps it released. When braking is ap-
plied to the traction sheave, the braking effect is trans 20 mitted further
to the elevator ropes by the action of the  frictional grip and other
gripping forces applied by the  traction sheave to the ropes. In an
emergency braking situa- tion where the elevator is stopped as quickly as
possible, a  greater gripping force is likely to be needed than when the 25
elevator is being accelerated and decelerated during normal  operation. To
improve the grip between the ropes and the traction  sheave, the grooves on
the traction sheave of especially  fast elevators and elevators with a
large hoisting height 30 are sometimes heavily undercut. The grip can also
be im- proved by increasing the rope angle. Solutions increasing  the rope
angle are e.g. ESW (extended single wrap) and  



double-wrap suspension arrangements, in which crosswise  roping or a
secondary rope pulley is used to achieve a 8 MAR 2 WO 01/21522
PCT/FI00/00783 contact angle larger than 180 degrees between the ropes  and
the traction sheave. In conventional single-wrap sus- pension (CSW), the
contact angle between the ropes and the  traction sheave is 180 or somewhat
less if the distance  between the ropes is increased using a diverting
pulley.  Thus, both undercut rope grooves and increasing the under- cut as
well as increasing the contact angle improve the  grip. For normal
operation, in most elevators, including high- 10 rise and fast elevators,
conventional single-wrap suspen sion with the hoisting ropes only passing
over the trac- tion sheave and a very moderate undercut in the grooves of
the traction sheave would be sufficient to guarantee a  non-slip grip
between the traction sheave and the ropes 15 with all elevator load
alternatives. However, to provide  for emergency braking, the system has to
be designed so as  to ensure a better grip. Improving the grip, however,
leads to drawbacks that increase the costs of the eleva tor, especially the
costs arising during operation. An 20, dercut promotes wear of the rope and
the rope groove; the  larger the undercut, the faster the wear. Similarly,
in  ESW and double-wrap suspension, rope bends following each  other at
short distances increase rope wear. In ESW and  double-wrap suspension,
rope skew is another factor in 25 creasing rope wear. Double-wrap
suspension produces a par- ticularly hard strain on the bearings of the
traction  sheave and the secondary rope pulley. On the other hand, a point
to remember is that emergency  braking must not be too effective. If the
braking is too 30 effective, the rapid deceleration of the elevator car may
involve a danger to the passengers. A deceleration rate  



exceeding gravitational acceleration during upward travel  of the elevator
is sufficient for the passengers to loose  contact with the floor of the
elevator car. Depending on 35 the initial deceleration rate, this will
cause the passen 1 8 MAR 2004 WO 01/21522 PCT/F100/00783 gers to be hurled
against the ceiling of the elevator car  or at least to tumble. The object
of the invention is to remedy the above-mentioned  defects and at the same
time to extend the use of conven 5 tional elevator suspension based on an
advantageous funda- mental solution to elevators designed for higher speeds
or a  greater hoisting height. Another object of the invention is  to
disclose an easy method for utilizing a brake not com- prised in the drive
machinery in a situation where passen 10 gers are to be freed from an
elevator that has stopped due  to a power failure. The invention is
characterized by the  features presented in the independent claims 1, 6 and
9. The  features characteristic of different other embodiments of  the
invention are presented in the other claims. 15 The invention makes it
possible to extend the safe field of  application of CSW-type elevators to
elevators designed for  higher speeds or a greater hoisting height without
having to  compromise on the useful life of the ropes or the traction
sheave as a consequence of a significantly improved grip be 20 tween the
ropes and the traction sheave. Using a simple ar- rangement, the invention
also leads to an improvement in the  operating characteristics of fast and
high-rise elevators.  Safe extension of the field of application is
achieved by  increasing the braking force applied during emergency brak 25
ing and at the same time taking care that the deceleration  of the elevator
car is not increased excessively. In high- rise elevators, which are among
the fastest elevators, the  mass of the car typically equals two to
two-and-a-half times  the nominal load while the mass of the counterweight
typi 



30 cally equals the mass of the car plus half the nominal load.  Additional
masses to be accelerated in the elevator include  e.g. the mass of the
ropes. When, according to the basic  idea of the invention, the
decelerating force generated by a  braking device not comprised in the
drive machine is kept at V 35 a clearly lower level than the weight of the
nominal load 1 8 MAR 201 WO 01/21522 4 PCT/FI00/00783 the elevator, harmful
deceleration rates during emergency  braking of the elevator are avoided.
As the braking device not comprised in the drive machine but  placed at a
large distance from the elevator machine room 5 has to be released using an
emergency power supply from the  machine room or the release of the brake
has to be effected  in some other way from a distance, the emergency power
sup- ply or other emergency device used can be a device with mod- erate
ratings, because the braking device is of a moderate 10 size regarding its
braking force and the energy required for  its release and therefore also
its efficiency. Using the solution of the invention, a longer useful life
the ropes and traction sheave are achieved. The drive ma- chine can be
implemented using a solution involving no large 15 internal stresses, thus
reducing e.g. the load on the bear ings. The service life of the ropes,
traction sheave and  bearings may even be increased to several times their
usual  durability. On the whole, simpler solutions regarding the  machine
and rope suspension can be achieved. As CSW suspen 20 sion does not require
any voluminous diverting pulley ar rangements in the machine room, even a
very large elevator  will only need a moderate machine room floor area. No
heavy  supporting structures for diverting pulley arrangements are  needed.
The moderate size and weight of the machine achieved 



25 by the invention allow easier machine room lay-out and in stallation
work. High-performance machines are often part of  an elevator group of
several elevators, and in this situa- tion the advantage regarding space
utilization provided by  i easy placeability is accentuated. The brake not
comprised in  30 the drive machine as provided by the invention can be used
safely and without any major special measures in a situation  where
passengers are to be freed from an elevator that has  stopped due to a
power failure. 1 8 MAR 201 WO 01121522 5 PCT/FI00/00783 the following, the
invention will be described by the aid of an example of its embodiments,
without limiting the range  of application of the invention as such, with
reference to  the attached drawings, wherein 5 Fig. 1 illustrates the
placement  according to the invention, drive machine Fig. 2 presents a
brake engaging a guide rail, and  Fig. 3 illustrates the principle of an
arrangement for the release of brakes not comprised in the  10 drive
machine. Fig. 1 illustrates the placement of an elevator drive ma- chine 1
in a machine room 45 above a en elevator hoistway  39. The drive machine is
placed on a mounting base 46 con 15 structed from steel beams. The distance
between the por- tions of the hoisting ropes 48 going to the counterweight
3 and to the elevator car 4 has been increased by placing  a diverting
pulley 47 so that the distance is somewhat  larger than the distance
corresponding to the. diameter of 20 the traction sheave 2. The brake 6 of
the drive machine  functions primarily as a hold brake when the elevator is



standing still. A preferred method of braking an elevator  is electric
braking. Generally, in electric braking, even  in cases of power failure
and emergency stop, the motor 25 brakes regeneratively. The operating brake
6 is engaged,  increasing the braking power. Thus, the traction sheave is
heavily braked while the ropes, counterweight, elevator  car and other
masses suspended on them tend to continue  their movement. If the grip
between the traction sheave 30 and the ropes is insufficient, then the rope
will start  slipping, and braking the traction sheave will not stop  the
elevator. In an elevator like that in Fig. 1, the risk  of rope slip is
present when the speed is relatively high  or when there is a very great
imbalance between the car 35 side and the counterweight-side parts of the
system. In  V 1 8 MAR 2 WO 01/21522 PCT/F100/00783 high-rise and fast
elevators, however, the car and the  counterweight are so heavy that even a
25-% overload as  such will not cause rope slip. At lower speeds, if the
elevator is conventionally designed, the rope does not 5 start slipping
when the brakes are suddenly applied as in  the case of emergency stop. At
higher speeds, when the  speed is several meters per second, it is very
likely that  the rope will slip, especially if the undercut of the
traction sheave rope grooves has been designed to produce  10 only slight
rope wear. In practice, the invention is implemented e.g. by provid- ing
the drive machine with a brake, the drive machine com- prising a traction
sheave driving the hoisting ropes and, 15 via the hoisting ropes, moving
the elevator car and coun-- terweight suspended on the ropes. In the case
of an emer- gency stop, the brake falls down on the traction sheave to
decelerate its motion. Emergency stop is activated in a  manner known in
itself. Emergency stop is complemented by 



20 using a braking device 10 not comprised in the drive ma- chine. There
are several alternatives as to the point of  application of the braking
action of the braking device  not comprised in the drive machine, because
it is intended  to decelerate the motion of the elevator car independently
25 of the friction between the elevator ropes and the trac- tion sheave.
The action of the braking device may be ap- plied e.g. to the elevator
ropes, to a guide rail or to an  equalizing gear. A preferable solution is
e.g. a forceps- like device applying a braking action to a rope, a guide 30
rail or an equalizing gear. The braking device not corn- prised in the
drive machine can be caused to start its  braking action before the main
brake of the elevator is  engaged. This may result in avoiding rope slip
altogether  and accomplishing braking using the brakes only. On the 35
other hand, it is possible to utilize rope slip during  braking. This will
distribute the heat produced by the 1 8 MAR 200 WO 01/21522 7
PCT/F100/00783 braking action to several points. Utilizing the rope slip
reduces the required braking force of the braking device  not comprised in
the drive machine. However, in practice  the brake in the drive machine
brakes first, or the brake  in the drive machine and the braking device not
comprised  in the drive machine start braking at about the same time.
Thus, the auxiliary brake complements the braking by re- ceiving any
residual force that the brake of the drive ma- chine may not be able to
absorb. 10 As for elevator control, the control of the brakes not
comprised in the drive machine is preferably implemented  by monitoring the
elevator speed as well as the opera- tional state of the brake in the
elevator machine. If the  brake in the elevator machine starts braking and
at the 15 same time the elevator speed is higher than a set speed,  



e.g. higher than 1 m/s or 1.6 m/s, then the brakes not  comprised in the
drive machine are applied. In this way,  it is possible to avoid tripping
the braking device not  comprised in the drive machine. 20 If the braking
device not comprised in the drive machine  is implemented as an eddy
current brake, e.g. using perma- nent magnets by causing the magnets to
interact with the  elevator guide rails, then the contribution of such a
de- vice to the deceleration is dependent on the speed. It is 25 possible
to implement a mechanical braking device gripping  a guide rail or rope
that will only brake when the speed  exceeds a set speed. Thus, the braking
device will not be  tripped e.g. during servicing operation when the
elevator  is operated at a relatively low speed, even if the safety 30
circuit of the elevator should be open, and the device  therefore does not
require separate shunting of the safety  circuit. On the other hand, the
braking power of an eddy  current brake is insignificant at a low speed, so
such a  brake will not hamper servicing operation. V 1 8 MAR 2004 WO
01/21522 PCT/F100/00783 Fig. 2 presents a brake 110 applying a braking
action to a  guide rail. Such a brake may alone constitute a braking
device (10) not comprised in the drive machine according  to the invention.
However, a preferable braking device so 5 lution is one in which two brakes
110 releasable by elec- tromagnetic means and closeable by spring force
work to- gether as a brake pair in which each brake applies its  braking
force to a different guide rail. In the brake 110,  the iron core 113 of
the releasing winding (not shown in 10 the figure) of the brake consists of
two disk packs 111  which have extensions forming the jaws 112 of the
forceps- like brake and are separated by an air gap 116 that  changes as
the brake is operated. The jaws 112 are pro- 



vided with brake pads 115, which are pressed against the 15 guide rail 114.
The integrated iron core - brake jaw com- bination, i.e. the disk packs 111
are pivoted on pivot  pins 118 located between the jaws 112 and the iron
core  113 and fastened to a frame 120 supporting the brake. The  braking
force of the brake 110 is generated by springs 117 20 compressing the jaws
112, presented in the figure as disk  springs. Other types of spring, e.g.
spiral springs may  also be used. The springs are placed around a bar 119
go- ing through the springs 117. At least one end of the bar  is provided
with a thread fillet. By means of nuts 121, 25 the springs are kept
compressed between the ends of the  bar 119, applying a pressure to the
jaws 112. Using the  nuts 121, the braking force can be adjusted within the
limits imposed by the structure and the components. Fig. 3 presents an
arrangement for releasing the brakes  30 110 not comprised in the drive
machine. Normally, the electrical and control equipment 151 of the elevator
pro- vide a supply of electricity to and operational control of  modules
152 operating the brakes not comprised in the  drive machine, which are
mounted on the elevator car. 35 These modules 152, which in their simplest
form may be 1 8 MAR 2004 WO 01/21522 PCT/FI00/00783 controlled switches,
supply a relatively large current to  the brakes 110 when the brakes are
being released, and  subsequently a smaller holding current. The
electricity to  the brakes is supplied via conductors 152 in the car ca 5
ble, or by a corresponding method. To allow the brakes  mounted on the
elevator car to be released via control  from the machine room, it is
necessary to provide an elec- tricity supply needed for releasing the
brakes. in the  event of a power failure, the brakes are closed to brake 10
by gripping the guide rail while the main operating brake  of the elevator
brakes the rotation of the traction  



sheave. To enable the passengers to leave the car, these  brakes need to be
released and the elevator car has to be  moved to the level of a nearby
hoistway door. By using an 15 emergency power supply 154 and a control unit
155 provided  in conjunction with the emergency power supply or a sepa-
rate control unit or control functions comprised in the  electrical and
control equipment 151 of the elevator, the  brakes 110 engaging the guide
rails 114 are caused to re 20 lease their grip. The required releasing and
holding cur rent is obtained from the emergency power supply. The emergency
power supply also supplies the electric power  needed by the control unit
used. If the elevator's own control panel-151 is used, then the normal
operating func 25 tions and the supply of electricity to the elevator ma-
chine are disabled either by control functions or other 30 wise. similarly,
amounts of power  ited power supply  of the emergency  electric power is
comprised in the other activities consuming significant  are disabled to
make sure that the lim- capacity of the component, e.g. battery,  power
supply used to generate or store  not exceeded. After these brakes 110 not
drive machine have been released, the brake in the drive machine can be
released and the eleva- tor car can be moved to a suitable floor to free
the pas 35 sengers. As the brakes not comprised in the drive machine  have
been designed to provide a relatively low braking 1 8 MAR 2004 WO 01/21522
10 



PCT/FI00/00783 power, releasing the brakes does not require a very high
operating power. By releasing the brakes 110 chronologi- cally in
succession, the maximum current drawn from the  emergency power supply will
be quite small. It is obvious to the person skilled in the art that the
embodiments of the invention are not restricted to the ex- ample described
above, but that they can be varied within  the scope of the following
claims. 18 MAR 2004 CLAIMS 1. A method for braking a traction sheave
elevator which has a drive machine with a traction  sheave and a brake
which acts on the traction sheave, hoisting ropes driven by the traction
sheave,  an elevator car and a counterweight, the elevator car and the
counterweight being suspended on the  hoisting ropes, the method comprising
the steps of braking the elevator in case of an emergency stop  by using a
braking device not comprised in the drive machine, the braking device
including at least  one brake, action of the braking device not comprised
in the drive machine being applied directly to at  least one of the ropes,
a guide rail and an equalizing gear of the elevator, a maximum magnitude of
force decelerating the elevator car generated by the braking device not
comprised in the drive  machine equaling about half the weight of a nominal
load of the elevator. 2. The method as defined in claim 1, wherein the
force decelerating the elevator car generated  by the braking device not
comprised in the drive machine being of a magnitude equaling at least 30%
of the weight of the nominal load and at most 50% of the weight of the
nominal load. 3. The method as defined in claim 1, wherein the braking
action of the braking device not  comprised in the drive machine is started
first and the elevator is then braked via the traction sheave. 4. The
method as defined in claim 1, wherein the traction sheave is stopped and
while the  elevator ropes are slipping in rope grooves of the traction
sheave, the elevator is braked by the  braking device not comprised in the
drive machine. 5. The method as defined in claim 1, wherein a contribution
to deceleration produced by the  braking device not comprised in the drive
machine is dependent on speed. 6. The method as defined in claim 1, further
comprising the step of releasing the braking device  not comprised in the
drive machine by an emergency power supply, the elevator car being movable
upon release of the braking device without first raising the elevator car.
7. A traction sheave elevator comprising a drive machine with a traction
sheave, hoisting ropes  driven by the traction sheave, an elevator car and
counterweight suspended on the hoisting ropes and  a braking device not
comprised in the drive machine for enhancing braking during emergency  



stopping, the braking device not comprised in the drive machine applying a
braking force directly to at  least one of the ropes, a guide rail and an
equalizing gear of the elevator, a maximum magnitude of  the force
decelerating the elevator car generated by the braking device not comprised
in the drive  machine being equal to about half the weight of a nominal
load of the elevator. The traction sheave elevator as defined in claim 7,
wherein the braking device not comprised 18 MAR 20 12  in the drive machine
is a forceps device applying a braking force directly to the at least one
of the  ropes, the guide rail and the equalizing gear of the elevator. 9.
The traction sheave elevator as defined in claim 7, further comprising an
emergency power  supply connected to the braking device not comprised in
the drive machine for supplying current  needed for release of the brake
whereby the braking device not comprised in the drive machine can  be
released in an emergency situation without first raising the elevator car.
10. An emergency power supply for a traction sheave elevator having a drive
machine with a  traction sheave, hoisting ropes driven by the traction
sheave, an elevator car and counterweight  suspended on the hoisting ropes
and a braking device not comprised in the drive machine for  enhancing
braking during emergency stopping, the braking device not comprised in the
drive machine  applying a braking force directly to at least one of the
ropes, a guide rail and an equalizing gear of the  elevator, the emergency
power supply being connected to at least the braking device not comprised
in  the drive machine whereby current needed for release of the braking
device can be supplied in the  event of power failure to thereby release at
least the braking device not comprised in the drive  machine. 11. The
emergency power supply as defined in claim 10, wherein a maximum magnitude
of the  force decelerating the elevator car generated by the braking device
not comprised in the drive  machine is equal to about half the weight of a
nominal load of the elevator and wherein the emergency  power supply can
maintain at least the braking device not comprised in the drive machine in
an open  position whereby the elevator car can be moved. 12. The emergency
power supply as defined in claim 10, further comprising a brake in the
drive  machine and wherein the brakes in the drive machine and the braking
device not in the drive machine  are sequentially released. 13. The
emergency power supply as defined in claim 10, wherein the emergency power
supply  enables release of at least the braking device not comprised in the
drive machine so that the elevator  car can be moved without first being
raised. 


