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(54) A METHOD AND AN ARRANGEMENT FOR CONTROLLING AN ELEVATOR MACHINERY 
BRAKE

(57) The brake control system (300) comprises a rec-
tifier bridge (RB1), an intermediate circuit (IC1) having a
capacitor (C1), a first brake circuit (BC1) having a first
brake inductor (L1) and a second brake circuit (BC2) hav-
ing a second brake inductor (L2). At least one of the first
brake circuit (BC1) and the second brake circuit (BC2)
is provided with two current paths so that the brake in-
ductor (L1, L2) can be connected to the capacitor (C1)

in the intermediate circuit (IC1) in a forward direction in
order to charge energy into the brake inductor (L1, L2)
and in a reverse direction in order to discharge energy
from the brake inductor (L1, L2). The energy discharged
from the brake inductor (L1, L2) is used in the other brake
control circuit (BC1, BC2) to control the braking of the
other brake (BR1, BR2) to cause a controlled smooth
stop of the elevator car (10).
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a method and an ar-
rangement for controlling an elevator machinery brake.

BACKGROUND ART

[0002] An elevator comprises typically a car, an eleva-
tor shaft, a machine room, lifting machinery, ropes, and
a counter weight. The elevator car is supported on a sling
surrounding the car. The lifting machinery comprises a
sheave, a machinery brake and an electric motor for ro-
tating the sheave. The lifting machinery moves the car
in a vertical direction upwards and downwards in the ver-
tically extending elevator shaft. The sling and the car are
carried by the ropes, which connect the car to the counter
weight. The sling of the car is further supported with glid-
ing means at guide rails extending in the vertical direction
in the shaft. The gliding means can comprise rolls rolling
on the guide rails or gliding shoes gliding on the guide
rails when the elevator car is moving upwards and down-
wards in the elevator shaft. The guide rails are attached
with fastening brackets at the side wall structures of the
elevator shaft. The gliding means engaging with the
guide rails keep the car in position in the horizontal plane
when the car moves upwards and downwards in the el-
evator shaft. The counter weight is supported in a corre-
sponding way on guide rails attached on the wall structure
of the shaft. The car transports people and/or goods be-
tween the landings in the building. The elevator shaft can
be formed so that the wall structure is formed of solid
walls or so that the wall structure is formed of an open
steel structure.
[0003] Electromechanical drum brakes and disc
brakes are typically used as machinery brakes in eleva-
tors. An electromechanical machinery brake comprises
normally stationary brake shoes acting on a brake sur-
face rotating with the sheave. The brake shoes are
pressed against the brake surface by means of a me-
chanical force e.g. a spring and released from the brake
surface by the force of an electromagnet. The electro-
magnet comprises one or several coils and an armature.
The electromagnet can be energized with an electric cur-
rent, whereby a magnetic field is produced in the elec-
tromagnet. The magnetic field will attract a counterpart
of the armature. The counterpart of the armature moves
in the opposite direction by a mechanical force when the
electric current is disrupted. The brake shoes can be me-
chanically connected to the counterpart of the armature.
[0004] The machinery brake will automatically be en-
gaged i.e. the brake shoes will be pressed against the
brake surface when the power supply to the coils of the
machinery brake is for some reason disrupted. The pow-
er supply to the coils can be disrupted on purpose by
opening a switch when the intention is to use the machin-
ery brake to hold the elevator car at a desired landing.

The power supply to the coils can, however, also be dis-
rupted unintentionally due to a black-out in the power
supply to the elevator. The machinery brake will thus be
activated automatically stopping the movement of the el-
evator car when the black-out occurs.
[0005] A machinery brake in an elevator comprises two
electromechanical machinery brakes for safety reasons.
This means that two brake coils are controlled by the
elevator brake control circuit.
[0006] The elevator car can in a black-out or emergen-
cy stop situation be stopped in two ways in prior art so-
lutions. Both machinery brakes can be caused to brake
rapidly. This means that the coils in the brakes should
be deenergized rapidly. This can be done by connecting
each coil to a circuit producing a high reverse voltage
causing a rapid decrease of the current in the coil, where-
by the mechanical force will cause the machinery brake
to brake rapidly. The machinery brake can alternatively
be caused to brake slowly by generating a low reverse
voltage e.g. with a diode, whereby the current decreases
slowly in the coil of the machinery brake.
[0007] There are thus only two discrete possibilities to
control the braking of the machinery brake in a black-out
or emergency stop situation. There is thus a need to be
able to control the braking of the machinery brake in a
black out or emergency stop situation in order to achieve
a smooth and controlled stop of the elevator car in the
black out situation.
[0008] The friction between the ropes and the traction
sheave in an elevator provided with ropes is on a mod-
erate level. This means that a rapid braking of the ma-
chinery brakes will not normally cause a too high retar-
dation of the elevator car. There will be a small sliding
between the ropes and the traction sheave smoothing
the retardation of the elevator car.
[0009] The friction between the belts and the traction
sheave in an elevator provided with belts is on the other
hand on a much higher level. This means that a rapid
braking of the machinery brakes will cause a too high
retardation of the elevator car. There is thus a need to
be able to control the machinery brakes in a black-out or
emergency braking situation in order to be able to make
the retardation of the elevator car smoother.

BRIEF DESCRIPTION OF THE INVENTION

[0010] An object of the present invention is to present
a novel method and a novel arrangement for controlling
the braking of an elevator machinery brake.
[0011] The method for controlling an elevator machin-
ery brake is characterized by what is stated in the char-
acterizing portion of claim 1.
[0012] The arrangement for controlling an elevator ma-
chinery brake is characterized by what is stated in the
characterizing portion of claim 6.
[0013] The brake control system in the method for con-
trolling an elevator machinery brake comprising two
brakes comprises:

1 2 
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a rectifier bridge comprising DC voltage output ter-
minals,
an intermediate circuit comprising a capacitor cou-
pled in parallel to the DC voltage output terminals of
the rectifier bridge,
a first brake control circuit comprising input terminals
and output terminals, the input terminals of the first
brake control circuit being coupled to the DC voltage
output terminals of the rectifier bridge, a first brake
inductor in the first brake being coupled to the output
terminals of the first brake control circuit,
a second brake control circuit comprising input ter-
minals and output terminals, the input terminals of
the second brake control circuit being coupled to the
DC voltage output terminals of the rectifier bridge, a
second brake inductor in the second brake being
coupled to output terminals of the second brake cir-
cuit.

[0014] The method for controlling the elevator machin-
ery brake comprising two brakes comprises:

providing two current paths in at least one of the first
brake control circuit and the second brake control
circuit, whereby the brake inductor of the respective
brake can be coupled to the capacitor in the inter-
mediate circuit through a first, forward directed cur-
rent path being provided for charging energy into the
brake inductor, and a second, reverse directed cur-
rent path being provided for discharging energy from
the brake inductor,
using the energy discharged from the brake inductor
of the respective brake in the other brake control
circuit in order to control the braking of the other
brake to cause a controlled smooth stop of the ele-
vator car.

[0015] The brake control system in the arrangement
for controlling an elevator machinery brake comprising
two brakes comprises:

a rectifier bridge comprising DC voltage output ter-
minals,
an intermediate circuit comprising a capacitor cou-
pled to the DC voltage output terminals of the rectifier
bridge,
a first brake control circuit comprising input terminals
and output terminals, the input terminals of the first
brake control circuit being coupled to the DC voltage
output terminals of the rectifier bridge, a first brake
inductor in the first brake being coupled to the output
terminals of the first brake control circuit,
a second brake control circuit comprising input ter-
minals and output terminals, the input terminals of
the second brake control circuit being coupled to the
DC voltage output terminals of the rectifier bridge, a
second brake inductor in the second brake being
coupled to output terminals of the second brake cir-

cuit.

[0016] The arrangement for controlling the elevator
machinery brake comprising two brakes is characterized
in that:

at least one of the first brake control circuit and the
second brake control circuit comprises two current
paths, whereby the brake inductor of the respective
brake can be coupled to the capacitor in the inter-
mediate circuit through a first, forward directed cur-
rent path being provided for charging energy into the
brake inductor, and a second, reverse directed cur-
rent path being provided for discharging energy from
the brake inductor.

[0017] The method and the arrangement provides for
a possibility to control the retardation of the elevator car
in a black-out or emergency stop situation so that a
smooth braking of the machinery brake and thereby a
smooth retardation of the elevator car can be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The invention will in the following be described
in greater detail by means of preferred embodiments with
reference to the attached drawings, in which

Figure 1 shows a vertical cross section of an elevator,
Figure 2 shows a block diagram of the main parts in
a control system of an elevator,
Figure 3 shows an elevator machinery brake control
system in which the invention can be applied,
Figure 4 shows the currents of the machinery brakes
and the speed of the elevator car during a black-out
or emergency stop according to a first example of
the invention,
Figure 5 shows the currents of the machinery brakes
and the speed of the elevator car during a black-out
or emergency stop according to a second example
of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF 
THE INVENTION

[0019] Fig. 1 shows a vertical cross section of an ele-
vator. The elevator comprises a car 10, an elevator shaft
20, a machine room 30, lifting machinery 40, ropes 41,
and a counter weight 42. The car 10 is supported on a
sling 11 surrounding the car 10. The lifting machinery 40
comprises a sheave 43, a machinery brake 100 and an
electric motor 44 for rotating the sheave 43 via a shaft
45. The lifting machinery 40 moves the car 10 in a vertical
direction S1 upwards and downwards in the vertically
extending elevator shaft 20. The sling 11 and the car 10
within it are carried by the ropes 41, which connect the
car 10 to the counter weight 42. The sling 11 of the car
10 is further supported with gliding means 70 at guide
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rails 50 extending in the vertical direction in the shaft 20.
The figure shows two guide rails 50 at opposite sides of
the car 10. The gliding means 70 can comprise rolls roll-
ing on the guide rails 50 or gliding shoes gliding on the
guide rails 50 when the car 10 is moving upwards and
downwards in the elevator shaft 20. The guide rails 50
are attached with fish plates and fastening brackets 60
to the side wall structures 21 in the elevator shaft 20. The
figure shows only two fastening brackets 60, but there
are several fastening brackets 60 along the height of each
guide rail 50. The gliding means 70 engaging with the
guide rails 50 keep the car 10 in position in the horizontal
plane when the car 10 moves upwards and downwards
in the elevator shaft 20. The counter weight 42 is sup-
ported in a corresponding way on guide rails attached on
the wall structure 21 of the shaft 20. The car 10 transports
people and/or goods between the landings in the build-
ing. The elevator shaft 20 can be formed so that the wall
structure 21 is formed of solid walls or so that the wall
structure 21 is formed of an open steel structure.
[0020] Figure 2 shows a block diagram of the main
parts in a control system of an elevator. The elevator car
10 is carried by the ropes 41, which connect the car 10
to the counter weight 42. The ropes 41 pass over the
sheave 43 shown in figure 1. The sheave 43 is driven by
the electric motor 44. The system comprises a machinery
brake 100, a machinery brake control system 300, a fre-
quency converter 400, and a main control system 500.
[0021] The frequency converter 400 is connected to
the electrical grid 200. The frequency converter 400 con-
trols the rotation of the electric motor 44. The electric
motor 44 is advantageously a permanent magnet syn-
chronous motor 44. The frequency converter 400 con-
trols the rotation of the electric motor 44. The speed of
rotation and the direction of rotation of the rotor of the
electric motor 44 are measured with a sensor 600, which
is connected to the frequency converter 400. The sensor
may be an encoder or a tachometer. Another possibility
is to determine the movement of the rotor of the electric
motor 44 from the position of the permanent magnets
with a Hall-sensor or from a voltage or current measure-
ment by calculating from the counter voltage of the elec-
tric motor 44. The frequency converter 400 also receives
a rotational speed reference of the electric motor 44 from
the main control system 500. The rotational reference
speed data of the electric motor 44 is the target value of
the rotational speed of the electric motor 44.
[0022] The machinery brake control system 300 is
used to control the electromagnetic machinery brake 100
of the elevator. The machinery brake control system 300
can e.g. be situated in connection with the control panel
of the elevator or in connection with the main control unit
500 or in the vicinity of the machinery brake 100.
[0023] Figure 3 shows an elevator machinery brake
control system. The machinery brake control system 300
is formed of a rectifier bridge RB1, an intermediate circuit
IC1, a first brake control circuit BC1 and a second brake
control circuit BC2. The first brake control circuit BC1

controls the first brake inductor L1 in the first brake BR1.
The second brake control circuit BC2 controls the second
brake inductor L2 in the second brake BR2. The machin-
ery brake 100 comprises thus two brakes BR1, BR2 sup-
plied by a common voltage source i.e. the rectifier bridge
RB1.
[0024] AC electric power is provided from the grid 200
to the input terminals P1, P2 of the rectifier bridge RB1.
The rectifier bridge RB1 converts the AC grid 200 voltage
at the input terminals P1, P2 of the rectifier bridge RB1
into a direct voltage U1 at the DC voltage output terminals
P3, P4 of the rectifier bridge RB1. The first DC voltage
output terminal P3 is the positive pole of the DC output
voltage U1 and the second DC voltage output terminal
P4 is the negative pole of the DC output voltage U1.
[0025] An intermediate circuit IC1 comprising a capac-
itor C1 is coupled in parallel to the DC voltage output
terminals P3, P4 of the rectifier bridge RB1. The function
of the capacitor C1 is to lessen the variation in (or to
smooth) the rectified direct voltage U1 provided at the
DC voltage output terminals P3, P4 of the rectifier bridge
RB1.
[0026] The direct voltage U1 provided at the DC volt-
age output terminals P3, P4 of the rectifier bridge RB1
and acting over the capacitor C1 in the intermediate cir-
cuit IC1 is then coupled to the input terminals P5, P6 of
the first brake control circuit BC1 and to the input termi-
nals P7, P8 of the second brake control circuit BC2. The
first brake control circuit BC1 is coupled in parallel to the
DC voltage output terminals P3, P4 of the rectifier bridge
RB1 i.e. in parallel with the capacitor C1 of the interme-
diate circuit IC1. The second brake control circuit BC2 is
coupled in parallel to the DC voltage output terminals P3,
P4 of the rectifier bridge RB1 i.e. in parallel with the ca-
pacitor C1 of the intermediate circuit IC1. The first brake
control circuit BC1 and the second brake control circuit
BC2 are thus coupled in parallel to the DC voltage output
terminals P3, P4 of the rectifier bridge RB1.
[0027] The first inductor L1 in the first brake BR1 is
coupled to the output terminals M1, M2 of the first brake
control circuit BC1. The first brake control circuit BC1
comprises two different current paths i.e. a first, forward
directed current path and a second, reverse directed cur-
rent path.
[0028] The first, forward directed current path passes
from the first input terminal P5 of the first brake control
circuit BC1 over a first switch S1 to the first output terminal
M1 of the first brake control circuit BC1 and further
through the first inductor L1 of the first brake BR1 to the
second output terminal M2 of the first brake control circuit
BC1 and further over a second switch S2 to the second
input terminal P6 of the first brake control circuit BC1.
[0029] The second, reverse directed current path
passes from the second input terminal P6 of the first
brake control circuit BC1 through a forward coupled sec-
ond diode D2 to the first output terminal M1 of the first
brake control circuit BC1 and further through the first in-
ductor L1 of the first brake BR1 to the second output
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terminal M2 of the first brake control circuit BC1 and fur-
ther through a forward coupled first diode D1 to the first
input terminal P5 of the first brake control circuit BC1.
[0030] The two current paths are formed by two parallel
current circuits connected between the input terminals
P5, P6 of the first brake control circuit BC1.
[0031] The first current circuit comprises a series con-
nection of the first diode D1 and the second switch S2.
The cathode side of the first diode D1 is coupled to the
first input terminal P5 of the first brake control circuit BC1
and the second side of the second switch S2 is coupled
to the second input terminal P6 of the first brake control
circuit BC1. The anode side of the first diode D1 is con-
nected to the first side of the second switch S2.
[0032] The second current circuit comprises a series
connection of the first switch S1 and the second diode
D2. The first side of the first switch S1 is coupled to the
first input terminal P5 of the first brake control circuit BC1
and the anode side of the second diode D2 is coupled to
the second input terminal P6 of the first brake control
circuit BC1. The second side of the first switch S1 is con-
nected to the cathode side of the second diode D2.
[0033] The output terminals M1, M2 of the first brake
control circuit BC1 are formed by the middle points M1,
M2 of the first current circuit and the second current cir-
cuit. The middle point M1 of the first current circuit is
located between the first diode D1 and the second switch
S2. The middle point M2 of the second current circuit is
located between the first switch S1 and the second diode
D2.
[0034] A first snubber RC1 is further coupled in parallel
with the first brake inductor L1. The first snubber RC1
comprises in this embodiment a series connection of a
diode and a varistor. A sudden interruption of the current
flow to the first brake inductor L1 in the first brake BR1
will result in a high reverse voltage over the first brake
inductor L1. The first snubber RC1 provides a short term
alternative current path for the first brake inductor L1 to
be discharged when the external current flow to the first
brake inductor L1 is interrupted. The first snubber RC1
protects the capacitor C1 in the intermediate circuit IC1
and the first brake inductor L1 in the first brake BR1 by
restricting over voltages produced in the first brake in-
ductor L1 in the first brake BR1. The first snubber RC1
has as such no effect on the function of the invention.
[0035] The second brake control circuit BC2 is identical
with the first brake control circuit BC1.
[0036] The second inductor L2 in the second brake
BR2 is coupled to the output terminals M3, M4 of the
second brake control circuit BC2. The second brake con-
trol circuit BC2 comprises two different current paths i.e.
a first forward directed current path and a second reverse
directed current path.
[0037] The first, forward directed current path passes
from the first input terminal P7 of the second brake control
circuit BC2 over a first switch S3 to the first output terminal
M3 of the second brake control circuit BC2 and further
through the second inductor L2 of the second brake BR2

to the second output terminal M4 of the second brake
control circuit BC2 and further over the second switch S4
to the second input terminal P8 of the second brake con-
trol circuit BC2.
[0038] The second, reverse directed current path
passes from the second input terminal P8 of the second
brake control circuit BC2 through a forward coupled sec-
ond diode D4 to the first output terminal M3 of the second
brake control circuit BC2 and further through the second
inductor L2 of the second brake BR2 to the second output
terminal M4 of the second brake control circuit BC2 and
further through a forward coupled second diode D3 to
the first input terminal P7 of the second brake control
circuit BC2.
[0039] The two current paths are formed by two parallel
current circuits connected between the input terminals
P7, P8 of the second brake control circuit BC2.
[0040] The first current circuit comprises a series con-
nection of the first diode D3 and the second switch S4.
The cathode side of the first diode D3 is coupled to the
first input terminal P7 of the second brake control circuit
BC2 and the second side of the second switch S4 is cou-
pled to the second input terminal P8 of the second brake
control circuit BC2. The anode side of the first diode D3
is connected to the first side of the second switch S4.
[0041] The second current circuit comprises a series
connection of the first switch S3 and the second diode
D4. The first side of the first switch S3 is coupled to the
first input terminal P7 of the second brake control circuit
BC2 and the anode side of the second diode D4 is cou-
pled to the second input terminal P8 of the second brake
control circuit BC2. The second side of the first switch
S3 is coupled to the cathode side of the second diode D4.
[0042] The output terminals M3, M4 of the second
brake control circuit BC2 are formed by the middle points
M3, M4 of the first current circuit and the second current
circuit. The middle point M3 of the first current circuit is
located between the first diode D3 and the second switch
S4. The middle point M2 of the second current circuit is
located between the first switch S3 and the second diode
D4.
[0043] A second snubber RC2 is further coupled in par-
allel with the second brake inductor L2. The second snub-
ber RC2 comprises in this embodiment a series connec-
tion of a diode and a varistor. A sudden interruption of
the current flow to the second brake inductor L2 in the
second brake BR2 will result in a high reverse voltage
over the second brake inductor L2. The second snubber
RC2 provides a short term alternative current path for
the second brake inductor L2 to be discharged when the
external current flow to the second brake inductor L2 is
interrupted. The second snubber RC2 protects the ca-
pacitor C1 in the intermediate circuit IC1 and the second
brake inductor L2 in the second brake BR2 by restricting
over voltages produced in the second brake inductor L2
in the second brake BR2. The second snubber RC2 has
as such no effect on the function of the invention.
[0044] There is further a main switch S5 in the main
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voltage line before the input terminals P1, P2 of the rec-
tifier bridge RB1. This is a part of the safety circuit of the
elevator. The main control system 500 will close the main
switch S5 when the main control system 500 receives a
control signal to move the elevator car 10 and all the
prerequisites relating to safety issues are fulfilled. The
main switch S5 is opened when there is a black-out.
[0045] The switches S1, S2, S3, S4 in the brake control
circuits BC1, BC2 can be electromechanical switches e.
g. relays or semiconductor switches e.g. mosfet or igbt
switches.
[0046] The machinery brake system 300 opens the
brakes BR1, BR2 by leading a pick-up current I1 to the
brake inductors L1, L2 of the brakes BR1, BR2. The
switches S1 and S2 in the first brake control circuit BC1
as well as the switches S3 and S4 in the second brake
control circuit BC2 are closed in this situation. The pick-
up current I1 is a current big enough to produce a mag-
netic force in the brake inductor L1, L2 that is able to
open the brakes BR1, BR2. The current is then reduced
to a lower level in order to save energy when the magnetic
force required to open the brakes BR1, BR2 has been
reached and the brakes BR1, BR2 are open. The lower
level of the current is a hold current I2 that is able to keep
the brakes BR1, BR2 open once they have been opened
by the pick-up current I1.
[0047] When the switches S3, S4 in the second brake
control circuit BC2 are closed, it is possible to control the
braking of the second brake BR2 with the energy dis-
charged from the first brake control circuit BC1 and the
capacitor C1 in the intermediate circuit IC1. The start of
the braking of the second brake BR2 can be delayed so
that switches S3 and S4 are kept closed or by rounding
out the start of the braking of the second brake BR2 by
modulating the current energizing the second inductor
L2 with switches S3 and/or S4. The other of the switches
S3 and S4 can be closed and the other can be opened
and closed in a desired sequence in order to modulate
the current supplied to the second inductor L2.
[0048] Figure 4 shows the currents of the machinery
brakes and the speed of the elevator car during a black-
out or emergency stop according to a first example of the
invention. The uppermost diagram represents the current
in the first brake BR1, the diagram in the middle repre-
sents the current in the second brake BR2 and the low-
ermost diagram represents the speed of the elevator car.
In this example the black-out or emergency stop occurs
in the beginning of a drive sequence. Hence, the brake
currents are at the pick-up level I1.
[0049] The emergency stop operation is started when
the main control system 500 of the elevator detects the
need for an emergency stop and the brake control system
300 starts to release the machinery brake so that the
machinery brake can close. The switch S5 feeds the in-
termediate circuit IC1 and it will typically open in the time
interval between the point t1 and the point t3 in time pre-
venting additional energy from flowing to the intermediate
circuit IC1. The brake control system 300 starts to reduce

the current of the first brake inductor L1 in the first brake
BR1 at the point t2 in time by opening the switches S1
and S2. An alternative reverse directed current path from
the first brake inductor L1 in the first brake BR1 to the
capacitor C1 in the intermediate circuit IC1 is thereby
opened through the diodes D1 and D2. At the point t3 in
time, the current of the first brake inductor L1 in the first
brake BR1 drops below the hold current I2, which means
that the first brake BR1 starts to brake i.e. produce a
retarding torque. The speed of the elevator car will thus
start to slow down according to the first decreasing slope
DR1 in the lowermost diagram. The current of the first
brake BR1 reaches the value zero at a point t4 in time.
The energy stored in the first brake inductor L1 of the
first brake BR1 will be discharged to the capacitor C1 in
the intermediate circuit IC1 in the time interval between
the point t2 and the point t4 in time.
[0050] The current of the second brake BR2 is first kept
above the hold current I2. The energy that has been dis-
charged from the first brake inductor L1 into the capacitor
C1 in the intermediate circuit IC1 can be used to control
the second brake BR2. This can be done by controlling
the drop of the current in the second brake inductor L2
in the second brake BR2 by the switches S3 and S4 in
order to achieve a desired retarding brake torque. A slow
drop of the current in the second brake inductor L2 can
be achieved by keeping the switch S4 open so that the
current flows through the diode D3 during the time when
switch S3 is closed. A semi-slow drop of the current that
flows in the second brake inductor L2 can be achieved
e.g. by keeping switch S3 closed and by switching switch
S4 with pulse width modulation, whereby the time the
switch S4 is closed determines the declining slope of the
current. At the point t5 in time the current in the inductor
L2 in the second brake BR2 reaches the hold current I2
level, whereby the second brake BR starts to produce an
additional retarding brake torque. The speed of the ele-
vator car will thus start to slow down according to the
second decreasing slope DR2 in the lowermost diagram.
[0051] Figure 5 shows the currents of the machinery
brakes and the speed of the elevator car during a black-
out or emergency stop according to a second example
of the invention. In this example the black-out or emer-
gency stop occurs in the middle or at the end of a drive
sequence so the brake currents are at the hold level I2.
The brake control system 300 starts to decrease the cur-
rent of the first brake inductor L1 in the first brake BR1
and the second brake inductor L2 in the second brake
BR2 at the point t2 in time by opening the switches S1
and S2. At the point t3 in time the current of the first brake
inductor L1 in the first brake BR1 decreases below the
hold current I2, which means that the first brake BR1
starts to produce a retarding torque. The speed of the
elevator car will thus start to slow down according to the
third decreasing slope DR3 in the lowermost diagram.
The current of the first brake BR1 reaches the value zero
at the point t4 in time. The energy stored in the first brake
inductor L1 of the first brake BR1 will be discharged to
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the capacitor C1 in the intermediate circuit IC1 during the
interval between the point t2 and the point t4 in time.
[0052] The energy that has been stored into the ca-
pacitor C1 of the intermediate circuit IC1 can be used to
control the second brake BR2. This can be done by con-
trolling the drop of the current in the second brake induc-
tor L2 in the second brake BR2 by the switches S3 and
S4 in order to achieve a desired retarding brake torque.
At the point t5 in time the current in the second brake
BR2 reaches the hold current I2 level, whereby the sec-
ond brake BR starts to produce an additional retarding
brake torque. The speed of the elevator car will thus start
to slow down according to the fourth decreasing slope
DR4 in the lowermost diagram.
[0053] The first brake BR1 and the second brake BR2
can be controlled based on a previously identified drive
situation and based on the driving speed of the elevator
car at the moment when the emergency stop occurs or
based on measured information of the retardation of the
elevator car.
[0054] It is also possible to discharge the energy stored
in the brake inductor L1, L2 of the brake BR1, BR2 si-
multaneously to the capacitor C1 in the intermediate cir-
cuit and to the brake inductor L1, L2 in the other brake
BR1, BR2.
[0055] The circuit shown in figure 3 could be modified
so that the diodes D1, D2, D3, D4 are replaced with
switches having a parallel diode e.g. a n-channel mosfet.
This solution is more expensive, but the advantage is
that the direction of the current can also be reversed,
which makes it possible to achieve a faster change of
the current. The term diode means includes in this appli-
cation these both alternatives and all other alternatives
where an element restricting the current flow into only
one direction is used.
[0056] The brake control circuits BC1, BC2 are identi-
cal in the embodiment shown in figure 3, but this is not
necessary in the invention. Only one of the first brake
control circuit BC1 and brake control circuit BC2 could
be provided with the two current paths providing the pos-
sibility of coupling the brake inductor L1, L2 in a normal
forward direction and in a reverse direction to the capac-
itor C1 in the intermediate circuit IC1. The other brake
control circuit BC1, BC2 could be provided with only one
current path so that coupling of the brake inductor L1, L2
only in the normal forward direction would be possible in
said brake control circuit BC1, BC2.
[0057] The use of identical brake control circuits BC1,
BC2 in both brakes BR1, B2 as shown in the embodiment
in figure 3 makes it possible to change the brake circuit
BC1, BC2 that is used in the forward direction and in the
reverse direction in order to maintain an even wearing of
the brake components in both brakes BR1, BR2.
[0058] The use of the invention is naturally not limited
to the type of elevator disclosed in the figures. The in-
vention can be used in any type of elevator e.g. also in
elevators lacking a machine room and/or a counter-
weight. The counter weight is in the figures positioned

on the back wall of the elevator shaft. The counter weight
could be positioned on either side wall of the elevator
shaft or on both side walls of the elevator shaft. The lifting
machinery is in the figures positioned at the top of the
elevator shaft. The lifting machinery could be positioned
at the bottom of the elevator shaft or at some point be-
tween the bottom and the top within the elevator shaft.
[0059] It will be obvious to a person skilled in the art
that, as the technology advances, the inventive concept
can be implemented in various ways. The invention and
its embodiments are not limited to the examples de-
scribed above but may vary within the scope of the
claims.

Claims

1. A method for controlling an elevator machinery brake
comprising two brakes (BR1, BR2) being controlled
by a brake control system (300) comprising:

a rectifier bridge (RB1) comprising DC voltage
output terminals (P3, P4),
an intermediate circuit (IC1) comprising a ca-
pacitor (C1) coupled in parallel to the DC voltage
output terminals (P3, P4) of the rectifier bridge
(RB1),
a first brake control circuit (BC1) comprising in-
put terminals (P5, P6) and output terminals (M1,
M2), the input terminals (P5, P6) of the first brake
control circuit (BC1) being coupled to the output
terminals (P3, P4) of the rectifier bridge (RB1),
a first brake inductor (L1) in the first brake (BR1)
being coupled to the output terminals (M1, M2)
of the first brake control circuit (BC1),
a second brake control circuit (BC2) comprising
input terminals (P7, P8) and output terminals
(M3, M4), the input terminals (P7, P8) of the sec-
ond brake control circuit (BC2) being coupled to
the output terminals (P3, P4) of the rectifier
bridge (RB1), a second brake inductor (L2) in
the second brake (BR2) being coupled to output
terminals (M3, M4) of the second brake circuit
(BC2),
the method comprising:

providing two current paths (P5-S1-M1-L1-
M2-S2-P6, P6-D2-M1-L1-M2-D1-P5) and
(P7-S3-M3-L2-M4-S4-P8, P8-D4-M3-L2-
M4-D3-P7) in at least one of the first brake
control circuit (BC1) and the second brake
control circuit (BC2), whereby the brake in-
ductor (L1, L2) of the respective brake (B1,
B2) can be coupled to the capacitor (C1) in
the intermediate circuit (IC1) through a first,
forward directed current path being provid-
ed for charging energy into the brake induc-
tor (L1, L2), and a second, reverse directed
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current path being provided for discharging
energy from the brake inductor (L1, L2),
using the energy discharged from the brake
inductor (L1, L2) of the respective brake
(BR1, BR2) in the other brake control circuit
(BC1, BC2) in order to control the braking
of the other brake (BR1, BR2) to cause a
controlled smooth stop of the elevator car
(10).

2. A method according to claim 1, further character-
ized by:

connecting the brake inductor (L1, L2) through
the first current path in the forward direction
through a first switch (S1, S3) to a first input ter-
minal (P5, P7) in the respective brake control
circuit (BC1, BC2) and through a second switch
(S2, S4) to a second input terminal (P6, P8) of
the respective brake control circuit (BC1, BC2),
connecting the brake inductor (L1, L2) through
the second current path in the reverse direction
through a second diode means (D2, D4) to the
second input terminal (P6, P8) of the respective
brake control circuit (BC1, BC2) and through a
first diode means (D1, D3) to the first input ter-
minal (P5, P7) of the respective brake control
circuit (BC1, BC2).

3. A method according to claim 1 or 2, further charac-
terized by:

providing two parallel connected current circuits
between the input terminals (P5, P6) of the re-
spective brake control circuit (BC1, BC2),
each of the current circuits comprising a series
connection of a switch (S1, S2, S3, S4) and a
diode means (D1, D2, D3, D4),
the output terminals (M1, M2) of the respective
brake control circuit (BC1, BC2) being formed
in each of the current circuits between the switch
(S1, S2, S3, S4) and the diode means (D1, D2,
D3, D4),
the first forward directed current path being
formed from the first input terminal (P5) to the
second input terminal (P6) of the respective
brake control circuit (BC1, BC2) through the first
switch (S1, S3) in a first of the current circuits
and further through the inductor (L1, L2) and fur-
ther through the second switch (S2, S4) in a sec-
ond of the current circuits,
the second reverse directed current path being
formed from the second input terminal (P6) to
the first input terminal (P5) of the respective
brake control circuit (BC1, BC2) through a sec-
ond diode means (D2, D4) in the first of the cur-
rent circuits and further through the inductor (L1,
L2) and further through a first diode means (D1,

D3) in the second of the current circuits.

4. A method according to any one of claims 1 to 3 further
characterized by:

connecting the brake inductor (L1, L2) of a first
brake (BR1, BR2) to the intermediate circuit
(IC1) so that the energy stored in the brake in-
ductor (L1, L2) of the first brake (BR1, BR2) is
discharged into the capacitor (C1) of the inter-
mediate circuit (IC1), whereby the current in the
brake inductor (L1, L2) of the first brake (BR1,
BR2) drops rapidly and the first brake (BR1,
BR2) starts to produce a retarding torque when
the current in the brake inductor (L1, L2) of the
first brake (BR1, BR2) drops below a hold cur-
rent (I2) level,
using the energy discharged from the brake in-
ductor (L1, L2) of the first brake (BR1, BR2) in
order to control the current of the brake inductor
(L1, L2) of a second brake (BR1, BR2) to drop
along a predefined downward sloping ramp,
whereby the retarding torque of the second
brake (BR1, BR2) increases in a corresponding
way causing a controlled smooth stop of the el-
evator car (10).

5. A method according to any one of claims 1 to 4 further
characterized by protecting the brake inductor (L1,
L2) and the capacitor (C1) in the intermediate circuit
(IC1) by connecting a snubber (RC1, RC2) in parallel
with the brake inductor (L1, L2).

6. An arrangement for controlling an elevator machin-
ery brake comprising two brakes (BR1, BR2) being
controlled by a brake control system (300) compris-
ing:

a rectifier bridge (RB1) comprising DV voltage
output terminals (P3, P4),
an intermediate circuit (IC1) comprising a ca-
pacitor (C1) coupled to the DC voltage output
terminals (P3, P4) of the rectifier bridge (RB1),
a first brake control circuit (BC1) comprising in-
put terminals (P5, P6) and output terminals (M1,
M2), the input terminals (P5, P6) of the first brake
control circuit (BC1) being coupled to the DC
voltage output terminals (P3, P4) of the rectifier
bridge (RB1), a first brake inductor (L1) in the
first brake (BR1) being coupled to the output ter-
minals (M1, M2) of the first brake control circuit
(BC1),
a second brake control circuit (BC2) comprising
input terminals (P7, P8) and output terminals
(M3, M4), the input terminals (P7, P8) of the sec-
ond brake control circuit (BC2) being coupled to
the DC voltage output terminals (P3, P4) of the
rectifier bridge (RB1), a second brake inductor
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(L2) in the second brake (BR2) being coupled
to output terminals (M3, M4) of the second brake
circuit (BC2),
characterized in that:

at least one of the first brake control circuit
(BC1) and the second brake control circuit
(BC2) comprises two current paths (P5-S1-
M1-L1-M2-S2-P6, P6-D2-M1-L1-M2-D1-
P5) and (P7-S3-M3-L2-M4-S4-P8, P8-D4-
M3-L2-M4-D3-P7), whereby the brake in-
ductor (L1, L2) of the respective brake (B1,
B2) can be coupled to the capacitor (C1) in
the intermediate circuit (IC1) through a first,
forward directed current path being provid-
ed for charging energy into the brake induc-
tor (L1, L2), and a second, reverse directed
current path being provided for discharging
energy from the brake inductor (L1, L2).

7. An arrangement according to claim 6, characterized
in that:

the first current path connects the brake inductor
(L1, L2) in the forward direction through a first
switch (S1, S3) to a first input terminal (P5, P7)
in the respective brake control circuit (BC1, BC2)
and through a second switch (S2, S4) to a sec-
ond input terminal (P6, P8) of the respective
brake control circuit (BC1, BC2),
the second current path connects the brake in-
ductor (L1, L2) in the reverse direction through
a second diode means (D2, D4) to the second
input terminal (P6, P8) of the respective brake
control circuit (BC1, BC2) and through a first di-
ode means (D1, D3) to the first input terminal
(P5, P7) of the respective brake control circuit
(BC1, BC2).

8. An arrangement according to claim 6 or 7, charac-
terized in that:

two parallel connected current circuits are pro-
vided between the input terminals (P5, P6) of
the respective brake control circuit (BC1, BC2),
each of the current circuits comprising a series
connection of a switch (S1, S2, S3, S4) and a
diode means (D1, D2, D3, D4),
the output terminals (M1, M2) of the respective
brake control circuit (BC1, BC2) being formed
in each of the current circuits between the switch
(S1, S2, S3, S4) and the diode means (D1, D2,
D3, D4),
the first forward directed current path being
formed from the first input terminal (P5) to the
second input terminal (P6) of the respective
brake control circuit (BC1, BC2) through the first
switch (S1, S3) in a first of the current circuits

and further through the inductor (L1, L2) and fur-
ther through the second switch (S2, S4) in a sec-
ond of the current circuits,
the second reverse directed current path being
formed from the second input terminal (P6) to
the first input terminal (P5) of the respective
brake control circuit (BC1, BC2) through a sec-
ond diode means (D2, D4) in the first of the cur-
rent circuits and further through the inductor (L1,
L2) and further through a first diode means (D1,
D3) in the second of the current circuits.

9. An arrangement according to claim 7, characterized
in that the first diode means (D1, D3) and the second
diode means (D2, D4) are formed by diodes (D1, D2,
D3, D4).

10. An arrangement according to claim 7, characterized
in that the first diode means (D1, D3) and the second
diode means (D2, D4) are formed by a switch and a
diode (D1, D2, D3, D4) coupled in parallel.

11. An arrangement according to any one of claims 6 to
10, characterized in that the first brake control cir-
cuit (BC1) and the second brake control circuit (BC2)
are identical.

12. An arrangement according to any one of claim 6 to
10, characterized in that a snubber (RC1, RC2) is
coupled in parallel with the brake inductor (L1, L2),
said snubber (RC1, RC2) being used to protect the
brake inductor (L1, L2) and the capacitor (C1) in the
intermediate circuit (IC1).
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