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Description

[0001] The invention relates to an item of furniture with
at least one movable part, an actuator for actuating the
movable part, a switched-mode power supply and a mo-
tor control unit for the actuator.

[0002] Itis known to use a linear DC actuator in items
of furniture with atleast one movable part, i.e. arelaxation
chair or a bed. To provide the DC voltage, an inductive
transformer has been used for a long time. However,
recently the price of such a transformer has increased
drastically due to the fluctuation of the raw materials
(steel and copper). In addition, an inductive transformer
is heavy and needs much space for its installation.
[0003] In the furniture sector it has also been suggest-
ed to use a switched-mode power supply which has a
smaller overall dimension and is cheaper than an induc-
tive transformer. Such a switched-power supply, howev-
er, has the disadvantage of a higher power consumption
than an inductive transformer.

[0004] Therefore, itis an object of the invention to pro-
vide an item of furniture with at least one movable part,
an actuator for actuating the movable part, a switched-
mode power supply and a motor control unit for the ac-
tuator which has a reduced power consumption.

[0005] This object is achieved by the feature of claim
1. The item of furniture according to the invention com-
prises atleast one movable part, an actuator for actuating
the movable part, a switched-mode power supply and a
motor control unit for the actuator. Furthermore, the
switched-mode power supply has a first power outlet with
an output voltage which decreases with the current rise
and which drops to zero once a nominal current value
has been reached.

[0006] Usually, a switched-mode power supply pro-
duces a constant DC output voltage. However, the actu-
ator of an item of furniture does not need a constant out-
put voltage. What is important is the available current as
this current is directly proportional to the torque devel-
oped in the motor. Therefore, to provide the necessary
current for this specific application, a switched-mode
power supply with a constant DC output voltage must
supply a very high power (P =V * 1), which results in a
high power consumption. On the other hand a traditional
inductive transformer is capable of supplying an output
voltage which decreases with the current rise. This fea-
ture limits the total power consumption. The present in-
vention combines the advantages of a switched-mode
power supply (cheaper, lighter weight, smaller size) and
an inductive transformer (lower power consumption).
[0007] Further embodiments of the invention are the
subject matter of the subordinate claims.

[0008] According to a preferred embodiment the
switched-mode power supply comprises a voltage con-
trol component to regulate the output voltage so that it
decreases with the current rise. Furthermore, an over-
current protection component drops the output voltage
to zero once a nominal current value has been reached.

10

15

20

25

30

35

40

45

50

55

[0009] The small overall dimension of a switched-
mode power supply allows an arrangement of the
switched-mode power supply and the motor control unit
in one common box.

[0010] If the actuator has an electric motor which is
driven via relays the switched-mode power supply ac-
cording to the invention provides a second power outlet
which is connected to the relays and which is not limited
in its current. Without such a second power outlet, the
following situation could happen. Once the nominal cur-
rent value has been reached the output voltage drops to
zero. The zero voltage will open the relay with the effect
of disconnecting the load, and therefore the supply will
be on again, starting a never ending sequence of On and
Off which will destroy either the motor or the power sup-
ply. According to the invention, however, the output volt-
age has been split into two parts, one high power outlet
with limited current and a second low power outlet for the
relays which will always remain active, even if the first
outlet is "Off".

[0011] Further developments and advantages of the
invention will be further explained herein below with the
aid of the description and the drawings, wherein:

Fig.1  shows a flow diagram of a switched-mode pow-
er supply, a motor control unit and an actuator
and

Fig.2 shows a voltage-current diagram of the
switched-mode power supply.

[0012] The diagram shown in Fig. 1 substantially com-

prises an actuator 10 for actuating a movable part of an
item furniture like areclining chair, a switched-mode pow-
er supply 20 and a motor control unit 30.

[0013] The actuator 10 is a linear DC actuator with an
electric motor 1.
[0014] The switched-mode power supply 20 substan-

tially comprises an input rectifier and filter 21, a voltage
converter 22, and an output voltage rectifier and filter 23
to supply an output voltage via a first power outlet 24.
The motor control unit 30 receives the output voltage to
control the motor 1 via a manual control 40.

[0015] The switched-mode power supply 20 further
comprises a voltage control component 25 to regulate
the output voltage so that it decreases with the current
rise as shown in Fig. 2. An overcurrent protection com-
ponent 26 drops the output voltage to zero once a nom-
inal current value IN (here 5,5 A) has been reached. By
decreasing the output voltage whilst increasing the cur-
rent, itis possible to reduce the power consumption. With-
inthe allowable currentrange the output voltage decreas-
es by at least 10%, preferably more than 20% or even
more than 30%. In the example shown in Fig. 2 the output
voltage decreases by 50%.

[0016] Due to the small overall dimension of the
switched-mode power supply itis possible to arrange the
switched-mode power supply 20 and the motor control
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unit 30 together in one box 50. The size of the box can
be reduced by approximately 50% with respect to an in-
ductive transformer power supply. Furthermore, the
weight of the unit can be reduced by about 80%. In ad-
dition, the power consumption is lower than usual %
switched-mode power supply systems and the efficiency
of the system is better. In addition, the cost of the unit is
no longer linked to the fluctuation in the cost of the raw
materials for the transformer and is now cheaper than
the transformer version. 10
[0017] In order to avoid any problems if the motor 1 is
driven via relays 31 the switched-mode power supply 20
has a second power outlet 27 which is a low power outlet
for the relays which will also remain active even if the
output voltage of the first power outlet drops to zero. 15

Claims

1. Item of furniture with at least one movable part, an 20
actuator (10) for actuating the movable part, a
switched-mode power supply (20) and a motor con-
trol unit (30) for the actuator,
characterised in that the switched-mode power
supply (20) has afirst power outlet (24) withan output 25
voltage which decreases with the current rise and
which drops to zero once a nominal current value
(IN) has been reached.

2. Item of furniture according to claim 1, characterised 30
in that the switched-mode power supply (20) com-
prises a voltage control component (25) to regulate
the output voltage so that it drops with the current
rise.

35

3. Item of furniture according to claim 1, characterised
in that the switched-mode power supply (20) com-
prises an overcurrent protection component (26)
which drops the output voltage to zero once a nom-
inal current value has been reached 40

4. Item of furniture according to claim 1, characterised
in that the switched-mode power supply (20) and
the motor control unit (30) are provided together in
one box (50). 45

5. Item of furniture according to claim 1, characterised
in that the actuator (10) has an electric motor (1)
which is driven via relays (31).
50
6. ltem of furniture according to claim 3, characterised
in that the switched-mode power supply (20) has a
second power outlet (27) which is connected to the

relays (31) and which is not limited in its current.
55
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