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(57) L 1invention concerne un procede de freimnage d’un
ascenseur a réa de traction. Lorsque 1’ascenseur doit €tre
arréte par une fonction d’arrét d urgence, on complete le
freinage de 1'ascenseur en utilisant un dispositif de
frelnage qui n’est pas compris dans le mecanisme
d’entrainement. L’ 1nvention concerne c¢galement un
ascenseur a réa de traction pourvu d’un dispositif de
freitnage commande de facon a assurer un freinage
complémentaire lorsque 1’ascenseur doit €tre arréte par
une fonction d’arrét d urgence.
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(57) The mvention relates to a method for braking a
traction sheave elevator. When the elevator 1s to be
stopped by an emergency stop function, the braking of
the elevator 1s complemented by using a braking device
not comprised in the drive machine. The mvention also
relates to a traction sheave elevator provided with a
braking device so controlled as to provide
complementary braking when the elevator 1s to be
stopped by an emergency stop function.
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| (57) Abstract

The invention relates to a method for braking a traction sheave elevator. When the elevator
is to be stopped by an emergency stop function, the braking of the elevator is complemented by
using a braking device not comprised in the drive machine. The invention also relates to a traction
sheave elevator provided with a braking device so controlled as to provide complementary
braking when the elevator is to be stopped by an emergency stop function.
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METHOD FOR BRAKING A TRACTION SHEAVE ELEVATOR, AND
TRACTION SHEAVE ELEVATOR

The present invention relates to a method for braking a

traction sheave elevator and to a traction sheave
elevator.

The machinery a traction sheave elevator consists of a
traction sheave with grooves in which the elevator
hoisting ropes are fitted and an electric motor driving
the traction sheave either directly or via a gear. The
machinery comprises a brake which acts on the traction
sheave elther directly or e.qg. via a shaft. The working
principle of the operating brake of an elevator is such
that the brake is forced to brake always when it has
not been specifically commanded not to brake. In a
typical operating brake construction, the brake is
closed by the force of a spring or an equivalent
element and opened and kept open by a controlled
actuator counteracting the force of the closing
element. When the traction sheave is Dbraked, the
braking effect is transmitted to the hoisting ropes by
the agency of frictional grip and other gripping
effects applied to the ropes by the traction sheave. In
an emergency braking situation, when the elevator is
stopped as quickly as possible, the braking system is
likely to be required to provide a greater gripping
force than during acceleration and deceleration in a
normal operating situation.

To 1lncrease the grip between the ropes and the traction
sheave, especially in fast elevators and elevators with
a large hoisting height, the traction sheave is
sometimes provided with grooves having a very large
undercut angle. The frictional grip can also be
lmproved by increasing the angle of contact of the
rope. The solutions used to increase the contact angle
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include e.g. ESW (extended single wrap) and double-wrap
suspension, in which a contact angle exceeding 180°
between the traction sheave and the ropes is achieved
Dy using a crosswise rope arrangement or a secondary
S rope pulley. In conventional single-wrap (CSW)
suspension, the contact angle between the traction
sheave and the ropes is 180° or somewhat less if the
distance between the ropes has been increased by using
a diverting pulley. In short, the friction can be
10 1increased by using undercut rope grooves and increasing

the undercut angle and by increasing the angle of
contact.

In a normal operating situation 1in most elevators,
19 1ncluding fast elevators and those with a large
holsting height, a conventional suspension with the
holsting ropes only running over the traction sheave
and a moderate undercut angle of the traction sheave
grooves would be sufficient to guarantee a non-slip
20 grip of the ropes on the traction sheave in all load
sltuations of the elevator. However, to allow for
emergency braking, the system must be designed to
provide a better grip. However, improving the grip
leads to drawbacks that increase elevator costs,
25 especlally costs arising ‘during operation. Undercut
rope grooves promote wear of 'the rope and rope groove,
and the larger the undercut angle, the faster the wear.
Similarly, rope bends following each other in close
succession in ESW and double-wrap suspension increase
30 rope wear. In ESW and double-wrap suspension, an
oblique rope contact is an additional factor increasing
rope wear. Double-wrap suspension imposes an extra load
on the Dbearings of the traction sheave and the

secondary rope pulley.
35

The object of the present invention is to extend the
use of the Dbasically simple conventional elevator
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suspension system to faster elevators and elevators
with a larger hoisting height and to improve the
operating characteristics of elevators like those used
at present. The i1nvention 1is also applicable for the
5 correction of the above-mentioned drawbacks. The
invention is characterised by the features presented in
claims 1 and 7. Other features characteristic of

different embodiments of the invention are presented in
the other claims.

10

The solution of the invention makes it possible to
achieve a longer useful life of the ropes and traction
sheave. The drive machinery can be implemented using a
solution in which the internal stresses are small,
15 which means e.g. a lower load on the bearings. The
useful life of the ropes, traction sheave and bearings
may even be increased to multiple times the original
service length. In general, simpler solutions can be
applied in the machinery and rope system. Since CSW
20 suspension does not require any diverting pulley
arrangements in the machine room, the floor area
required by even a very large elevator is reasonable.
No heavy support structures for diverting pulley
arrangements are needed. The moderate size and weight
25 of the machinery achieved by the invention allow a
simpler machine room lay-out and easier installation.
High-performance machines are often used in elevator
groups comprising several elevators, in which case the
possibility of easy placement provides a pronounced
30 advantage in respect of space utilisation.

In the following, the invention will be described by
the ailid of an embodiment example without limiting the

sphere of application of the invention by referring to
35 the attached drawings, wherein
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Fig. 1 illustrates the placement of a drive machine
according to the invention.

Fig. 1 1llustrates the placement of a drive machine 1
in a machine room 45 above an elevator shaft 39. The
drive machine is placed on a platform 46 constructed of
steel bars. Using a diverting pulley 47, the hoisting
ropes 48 are so arranged that the distance between the
rope portions going to the counterweight 3 and to the
elevator car 4 is somewhat larger than the diameter of
the traction sheave 2. The brake 6 of the drive machine
functions primarily as a holding Dbrake when the
elevator 1s standing still. A preferred braking method
1n an elevator is electrical braking. 'In general, this
means that the motor brakes regeneratively even during
power falilures and when the emergency stop function is
used. The operating brake 6 falls, leading to an
increased braking effect. Therefore, a great braking
force 1s applied to the traction sheave, whereas the
ropes, counterweight and elevator car and other masses
suspended on them tend to continue their movement. If
the grip between the hoisting ropes and the traction
sheave 1s 1insufficient, then the rope will start
slipping and the elevator cannot be stopped by braking
the traction sheave. In an elevator as illustrated by
Fig. 1, a risk of rope slip is present at fairly high
speeds or when there is a large imbalance between the
car and counterweight sides of the system. However, in
fast elevators with a large hoisting height, the car
and counterweight are so0o heavy that even a 25-%
overload does not in itself cause rope slip. At lower
speeds, 1f the elevator is conventionally dimensioned,
the rope will not slip at sudden braking e.g. in an
emergency stop situation. At higher speeds, when the
speed 1s several metres per second, the rope is very
likely to start slipping, especially if the rope groove

PCT/F199/00231
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undercut of the traction sheave has been designed with
an aim to reduce rope wear.

In practice, the invention is implemented e.g. by
O providing the traction sheave of the drive machine with
a Dbrake, sald traction sheave driving the hoisting
ropes and, via the hoisting ropes, the elevator car and
1ts counterweight. When the emergency stop function is
activated, the brake falls onto the traction sheave,
10 braking its motion. The emergency stop function is
activated 1in a manner known in itself. Emergency
stopping is complemented by using a braking device 10
not comprised in the drive machine. The braking device
not comprised in the drive machine may apply a braking
15 force to several elements of the elevator, because it
1s intended to produce an effect on the motion of the
elevateor car independently of the friction between the
elevator ropes and the traction sheave. The braking
device may apply a braking force e.g. to the ropes, a
200 gulde rail or a compensating device. A preferred
solution 1s a gripper type device applying a braking
force to the ropes or to a guide rail or a compensating
device. The braking device not comprised in the drive
machine can be caused to start braking before. in this
25 case, rope slip may be avoided altogether and braking
1s achieved using only the brakes. On the other hang,
rope slip can Dbe utilised 1in the braking. This
distributes the heat produced by the braking action
among several parts. By utilising rope slip, the power
30 required of the braking device not comprised in the
drive machine can be reduced.

If the brake not comprised in the drive machine is
1mplemented as an eddy current brake, e.g. by using
35 permanent magnets so that the magnets are brought into
interaction with the elevator guide ralls, the
deceleration produced by such a device is dependent on
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the speed. It is possible to implement a mechanical
braking device which grips a guide rail or rope and
which only brakes at a speed exceeding a preset speed.
Thus, the braking device will not be triggered into
action e.g. in an inspection drive situation where the
elevator 1s driven at a relatively low speed even if
the safety circuit 1is open, so the device does not
requlire a separate safety circuit by-pass function. On
the other hand, an eddy-current brake has a negligible
braking power at a low speed, so such a brake does not

prevent the elevator from being operated in inspection
drive mode.

It 1s obvious to a person skilled in the art that
different embodiments of the invention are not
restricted to the examples presented above, but that

they may Dbe varied within the scope of the claims
presented below.
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CLAIMS

1. Method for braking a traction sheave elevator
comprising a drive machine including a traction sheave,
hoisting. ropes driven by the traction sheave and an
elevator car and counterweight suspended on the
hoisting ropes, characterised in that, when the
elevator 1is to be stopped by an emergency stop
function, the braking of the elevator 1s complemented

by using a braking device (10) not comprised in the
drive machine.

2. Method as defined in claim 1, characterised in that
the elevator is braked by means of a braking device
applying a braking force directly to the elevator ropes

Oor To a guide rail or compensating device of the
elevator.

3. Method as defined in claim 1 or 2, characterised in
that the braking action of the braking device not
comprised in the drive machine is started first and the

elevator is then braked via the Lraction sheave in a
manner known in itself.

4. Method as defined in claim 1 or 2, characterised in
that the traction sheave is stopped and, while the
elevator ropes are slipping in the rope grooves of the
traction sheave, the elevator is braked by means of the
braking device not comprised in the drive machine.

5. Method as defined in any one of the preceding
claims, characterised in that the deceleration achieved

by the braking device not comprised in the drive
machine is independent of the Speed.

6. Method as defined in any one of the preceding
cilaims, characterised in that the braking device not
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comprised in the drive machine is caused to brake only
at a speed exceeding a preset speed.

7. Traction sheave elevator comprising a drive machilne
including a traction sheave, hoisting ropes driven Dby
the traction  sheave and an elevator car and
counterweight suspended on the hoisting ropes,
characterised in that the elevator comprises a braking
device not comprised in the drive machine, said device
being so controlled as to provide complementary braking

when the elevator is to be stopped by an emergency stOp
function.

8. Traction sheave elevator as defined in claim 7,
characterised in that the braking device not comprised
in the drive machine is a device of e.g. gripper-type
design, applying a braking force directly to the ropes,

a guide rail or a compensating device of the elevator.

9. Traction sheave elevator as defined in claim 7 or 8,
characterised in that the braking device not comprised
in the drive machine is an eddy-current brake applying
a braking force to a guide rail.

10. Traction sheave elevator as defined in claim 7, 8
or 8, characterised in that the braking device not
comprised in the drive machine is so controlled that it

will only brake at a speed exceeding a preset speed.
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