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Description

[0001] Theinvention relates to an electric actuator sys-
tem for hospital and care beds as stated in the preamble
of claim 1.

[0002] The actuator system is according to the inven-
tion of the type which can be used for adjusting a hospital
or care bed. In this type of bed the mattress is carried by
a support surface having an adjustable backrest and
legrest section, said support surface being mounted in a
bed frame which may be raised and lowered by means
of linear actuators in the actuator system. Further, the
backrest and legrest sections of the bed may be adjusted
by means of linear actuators. Normally, a type of linear
actuator comprising a thrust rod, e.g. of the type de-
scribed in WO 02/29284 A1 Linak A/S is used. This type
of linear actuator (see also Figs. 5 and 6) comprises a
spindle with a spindle nut. The spindle is driven by a
reversible electric motor through a transmission. When
the spindle is driven, the spindle nut is moved in an in-
wards or outwards direction depending on the direction
of rotation of the electric motor. The linear actuator is a
separate product with the spindle, transmission and elec-
tric motor enclosed in a housing. The housing typically
consists of a motor housing and an outer tube. An inner
tube is secured to the spindle nut. The inner tube is dis-
placed in and out of the outer tube as the spindle nut is
moved in and out on the spindle. In the opposite end of
the spindle nut the inner tube comprises a front mounting.
The outer side of the motor housing is furnished with a
rear mounting. The front mounting and rear mounting are
used to secure the linear actuator in the structure which
should be adjusted.

[0003] Forcertain patientsinthe hospital and care sec-
tor it is necessary for the nursing staff to know whether
the patient is in the process of leaving his bed or has left
his bed. Such a bed is i.a. described in US 4,934,468 Hill
Rom Co. Inc. and US 5,276,432 Stryker Corp. These
hospital beds are equipped with a weighing system for
weighing and/or monitoring the patient’s weight. The
weighing system can however also be configured to mon-
itor the patient’s position in the bed. The weighing system
can further be connected to an alarm which can give off
a signal in case the patient assumes a position where it
is conceivable that the patient may leave the bed or has
already left the bed. A bed having similar characteristics
is described inEP 1974 708 A1 Paramount. Here, chang-
es in the patient’s center of gravity are registered by a
number of interconnected weight sensors located ateach
corner of the lying surface of the bed. By comparing the
readings from each weight sensor, it can be detected
whether a patient is sitting up and is thus potentially in
the process of leaving the hospital bed, but naturally also
whether the patient has left the bed.

[0004] Common for these types of bed structures is
that they are intended for continuous weighing for accu-
rate supervision of the patient’s weight. In order to be
able to do this with a sufficient accuracy high-end sensor
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with a high resolution are used. This fact is thus also
reflected in the price of these bed structures, which are
very expensive. The use of these beds is thus also limited
to a select few patients requiring special treatment and
special care.

[0005] For care of patients e.g. during the night it has
proven expedient to provide one or more orientation
lights under the bed (Under Bed Light). The orientation
light is both used by the users to navigate around the
room when getting out of bed in the dark and by the staff
to navigate around the room without having to turn on
the ceiling light and thus disturbing the other bedbound
patients. As an example, US 6,234,642 B1 Dewert can
be mentioned, where the orientation light of the bed is
connected to the control box. Here, a sensor in the mat-
tress of the bed can be connected to the control box such
that the light in the control box is turned on when the
patient sits up or has left the bed. The principle of having
light under the bed where the activation thereof is linked
to the user of the bed is known as far back as e.g. US
2,185,051 O.J. Daigle. This document discloses a bed
which in connection with the lying surface comprises one
or more switches which, if desired, can be connected in
such a manner that a light source placed under the bed
is turned on when the person e.g. leaves the bed.
[0006] Activation of the orientation light under the bed
by means of sensors in the mattress is however unde-
sired as they often, and especially after continuous use,
can give off faulty signals or signals may fail to appear.
Although the signal for activation of the light could be
provided by the beds comprising weight sensors de-
scribed above, this would however represent a relatively
expensive solution.

[0007] In addition to the orientation light located under
the bed it is known from EP 1 275 896 A1 Deapillat to
integrate a light strip in the floor running from each bed
in a shared bed room to a common bathroom. If a patient
sits up in the bed or leaves the bed in the night this is
registered by a motion sensor located next to the bed.
The motion sensor, which may e.g. be aninfrared sensor,
gives off a signal to turn on both the light under the bed,
in the light strip in the floor as well as in the bathroom.
This ensures that the patient can find his way to the bath-
room without disturbing the other patients in the bed
room. The use of motion sensors is however undesired
since the movement of other people in the room could
cause unintended activation of the light. Furthermore,
the integration of a light source in the floor is subject to
a number of expenses. Further, the application of the
room is limited as it is bound by the location of the light
strip in the floor.

[0008] Itis thus desired to provide an actuator system
for a hospital or care bed which represents a simpler,
more reliable and cheaper alternative for activating the
orientation light, both in connection with the bed as well
as in the proximity of the bed.

[0009] The actuator system according to the invention
is characterized by being connected to one or more light
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sources which can be activated if one or more changes
in the force on the actuator(s) are registered. Thus, the
patient’'s movement pattern in the bed can be used to
assist the patient when navigating around the room. This
can e.g. be done by turning on the light in the bathroom,
such that the patient can easily find his way without dis-
turbing the other patients. By using the actuator’'s means
for registering changes in the force a continuous reading
and thus supervision of the patient’s movement pattern
is achieved. As these means constitute an integral part
of the actuators the price for this part of the actuator may
be kept at a minimum. The connection of the actuator
system to other light sources may be achieved with a
cable connection and may thus be implemented without
large expenses, as it would be a matter of one or more
cables.

[0010] In a special embodiment the actuator system
may be connected to the other light sources through a
wireless connection. This would if so lower the cost of
the solution and further increase the flexibility as the bed
is not bound by a cable connection.

[0011] Theinventionfurtherrelatesto ahospitalorcare
bed comprising an electric actuator system of the type
described above.

[0012] Anembodiment of the actuator system accord-
ing to the invention will be described more fully below
with reference to the accompanying drawing, in which

Fig. 1 shows a schematic view of a hospital or care
bed comprising an actuator system in a first embod-
iment,

Fig. 2 shows a schematic view of a hospital or care
bed comprising an actuator system in a second em-
bodiment,

Fig. 3 shows a block diagram of an actuator system
comprising other light sources,

Fig. 4 shows a schematic view of a ward,
Fig. 5 shows a linear actuator, and

Fig. 6 shows the linear actuator in Fig. 5, where the
motor housing and the outer tube has been partially
removed.

[0013] Fig. 1 shows a hospital bed 1 comprising an
under frame 3 equipped with drive wheels 2 and an upper
frame 4. An adjustable support surface 5 for a mattress
(not shown) is mounted to the upper frame 4. The sup-
porting surface comprises a backrest section 6, an artic-
ulated legrest section 7 and a fixed middle section 8 there
between. The backrest and legrest sections 6,7 can be
adjusted with an actuator 9, 10 each such that the sup-
porting surface may assume different contours. The up-
per frame 4 is connected to the under frame 2 with a
linkage 11,12 at each end. The upper frame 4 may be
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raised and lowered by means of a pair of actuators 13,14
connected to the linkages 11,12. All the actuators
9,10,13,14 are connected to a control box 15 comprising
a control. The control box can be connected to mains
and may e.g. be equipped with a power supply. The con-
trol box may further comprise a rechargeable battery
pack.

[0014] A junction box 16 is connected to the control
box 15 for connecting one or more control units, such as
a hand control 17 and a control panel 18 integrated in
the head or foot board, and possibly other peripheral
equipment. The overall system comprising actuators
9,10,13,14, control box 15 and control units 17,18 is
known as an actuator system.

[0015] One or more of the actuators 9,10,13,14 com-
prise means for registering the forces, which the actua-
tor(s) is exposed to, as aresult of the weight of the person
lying in the bed, and the position and position changes
of the person in the bed. This type of actuator is disclosed
in WO 2009/021513 A1 Linak A/S and comprises the
same elements as the linear actuator described in the
preamble. Furthermore, this type of actuator comprises
a load cell (not shown) e.g. in the form of a strain gauge
or a piezoelement. Changes in the force on the actuator
9,10,13,14 are registered by the load cell and the infor-
mation concerning these changes is sent to the control
box 15. A linear actuator of this type is further described
in connection with figs. 5 and 6.

[0016] As orientation light under the bed the junction
box 16 can be equipped with a light source 19, of the
type disclosed in EP 1 955 612 A2 Linak A/S.

[0017] Fig.2 shows a schematic view of the hospital
and care bed 20 in another embodiment than the bed
shown in Fig. 1. Here, the under frame 3 and upper frame
4 are not connected by linkages, but are instead con-
nected by two linear actuators designed as lifting col-
umns 21,22. These lifting columns 21,22 may also each
contain a load cell for registering the force on the lifting
column 21,22.

[0018] As shown in Fig. 3 the control box 15 is further
connected to other light sources 23,24 in e.g. a bathroom
25 and a ward 26, in which the bed is located. When the
patient sits up in bed and thus potentially could be on his
way out of bed or has already left the bed, these changes
are registered in one or more of the actuators
9,10,13,14,21,22. The information concerning these
changes are transmitted to the control box 15 which here-
by can turn on one or more of the light sources 23,24
and/or the light source 19 under the bed. Thus, if the
patient needs to go to the toilet during the night, the con-
trol box 15 may be programmed to turn on the light source
19 under the bed and the light 23 in the bathroom 25.
Thus, the patient can find his way to the bathroom 25
without turning on the light 24 in the ward 26, thereby
disturbing the other as little as possible.

[0019] The connection between the actuator system
and the light sources may be cable connected and/or
wireless. In Fig. 3 the connection between the control
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box 15 and the light 23 in the ward 26 is cable connected.
When the light 23 should be turned on or off, the control
box 15 transmits an on signal or off signal, respectively,
to a relay 27. Hereby, the relay 27 will be drawn or re-
leased, at which the light 23 can be turned on and off.
The connection between the control box 15 and the light
24 inthe bathroom 25 is on the contrary wireless. In order
to turn on the light 24 in the bathroom 25 the control box
15 generates a signal, which through a transceiver 28 is
sent to the paging system or alarm system used in the
given hospital or nursing home via a transceiver 29. Sub-
sequently, the paging system or alarm system turns the
light 24 on or off. The control box 15 can thus convert
the information from the load cell in the linear actuator
9,10,13,14 into a signal, adapted to the communications
protocol used by the paging system or alarm system. The
transceiver 28 may e.g. be incorporated in the control
box 15 orin the junction box 16. In a simpler embodiment
a wireless transmitter 45 is connected to the control box
15. Here the wireless transmitter 45 sends to a wireless
receiver 46 located directly in connection with the light
source 47. In this embodiment it is thus not necessary
for the on/off signals to be transmitted to the paging sys-
tem or alarm system mentioned above. Thus, a very sim-
ple but highly functional actuator system may be provided
at a very low cost. Itis understood that the three different
types of connections between the actuator system and
the light sources shown in Fig. 3 can function as alterna-
tive to each other or in interaction with each other.
[0020] As shown in figure 3 the actuator system may
also comprise lifting columns 21,22, as shown in figure
2. Forthe sake of clarity the connection between the lifting
columns 21,22 and the control box 15 is shown as dotted
lines.

[0021] Figure 4 shows a schematic view of a patient
ward, comprising a ward 26 and a bathroom 25. From
the ward 26 there is access to the bathroom 25 through
the door 26a. The ward 26 contains a hospital or care
bed 1,20 of the type described above. The actuator sys-
tem in the bed 1,20 is connected to the light sources
23,24 in the ward 26 and the bathroom 25, respectively.
The actuator system and the connected light sources
23,24 function as described under Figs. 1,2 and 3. Thus,
the connected light sources 23,24 constitute a part of the
actuator system.

[0022] Fig. 5 shows a linear actuator 30 of the type
described in the preamble comprising a thrust rod and is
thus of the same type as the linear actuators 9,10,13,14.
The thrust rod is also known as an inner tube 31. The
linear actuator comprises an outer tube 32 and a motor
housing 33. The linear actuator 30 further comprises a
front mounting 34 at the outer end of the inner tube 31
and a rear mounting 35 at the motor housing 33.
[0023] Figure 6 shows the linear actuator in Fig. 5,
where the motor housing 33 and the outer tube 32 have
been partially removed. The main components of the lin-
ear 30 are a spindle 36, on which a spindle nut 37 is
arranged. The spindle nut 37 may be secured against
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rotation. The inner tube 31 is secured to the spindle nut
37 and may thus be moved inwards or outwards on the
outer tube depending on the direction of rotation of the
spindle 36. The spindle 36 is driven by a reversible elec-
tric motor 38 through a transmission. The transmission
here comprises a worm 39 located in extension of the
drive shaft 39 of the electric motor, and a worm wheel 40
secured to the spindle 36. Moreover, a bearing 41 is se-
cured to the spindle 36. The bearing 41 may e.g. be a
ball bearing or a roller bearing. The linear actuator 30
comprises a load cell 42 for registering the force, which
the linear actuator 30 is exposed to and the relative
changes to this force. In fig. 6 the load cell 42 is located
in connection with the rear part of the spindle 36. The
load cell may also be arranged in connection with the
inner tube or the rear mounting as indicated with refer-
ence numerals 43 and 44. The load cell 42,43,44 may e.
g. be a strain gauge or a piezo element. The linear actu-
ator 30 is connected to a control box 15 of the type de-
scribed in connection with figures 1-4. The information
concerning the force on the linear actuator 30 ora change
will thus be transmitted to the control box 15. The linear
actuator 30 is, as stated above, disclosed in WO
2009/021513 A1 Linak A/S.

[0024] The linear actuator 30 shown in Figs. 5 and 6
only discloses the main components. Thus, the linear
actuator 30 may be equipped with e.g. a brake mecha-
nism, additional bearings, release mechanism, etc.
[0025] Itis noted thatthe invention further may be used
in connection with so-called dual actuators comprising
two spindle units and a control box in one common hous-
ing. This type is further described in WO 2007/093181
A1 Linak A/S.

Claims

1. Electric actuator system for hospital and care beds
(1,20) comprising at least one linear actuator
(9,10,13,14,21,22) for adjusting the bed (1,20), a
control box (15) and at least one control unit (17,18),
where the linear actuator (9,10,13,14,21,22) and the
control unit are connected to the control box (15) and
where the linear actuator (9,10,13,14,21,22) com-
prises means for registering the force on the linear
actuator (9,10,13,14,21,22) and relative changes
therein, characterized in that the actuator system
is connected to one or more light sources (19,23,24),
which may be activated if one or more changes in
the force on the linear actuator (9,10,13,14,21,22) is
registered.

2. Electric actuator system for hospital and care beds
according to claim 1, characterized in that the ac-
tuator system is connected to one or more light
sources (19,23,24) through a wireless connection.

3. Electric actuator system for hospital and care beds
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according to claim 1-2, characterized in that it com-
prises a light source (19,23,24) located on the bed
(1,20).

Electric actuator system for hospital and care beds
according to one or more of the claims 1-3, charact
erized in that the control box (15) comprises at least
a part of the control for the actuator system.

Electric actuator system for hospital and care beds
according to one or more of the claims 1-4,chara
cterizedin that the control box (15) comprises
a mains based power supply.

Electric actuator system for hospital and care beds
according to one or more of the claims 1-5, charact
erized in that the control box (15) comprises a re-
chargeable battery pack.

Electric actuator system for hospital and care beds
according to one or more of the claims 1-6, charact
erized in that the means for registering the force on
the linear actuator (9,10,13,14,21,22) is a load cell.

Electric actuator system for hospital and care beds
according to one or more of the claims 1-7, charact
erized in that it further comprises a junction box 16.

Electric actuator system for hospital and care beds
according to claim 8, characterized in that the junc-
tion box comprises a light source (19).

Hospital or care bed comprising an electric actuator
system according to one or more of the claims 1-9.

Patentanspriiche

1.

Elektrisches Stellgliedsystem fir Krankenhaus- und
Pflegebetten (1, 20), umfassend mindestens ein li-
neares Stellglied (9, 10, 13, 14, 21, 22) zum Ein-
bzw. Verstellen des Bettes (1, 20), einen Steuerkas-
ten (15) und mindestens eine Steuereinheit (17, 18),
wobei das lineare Stellglied (9, 10, 13, 14, 21, 22)
unddie Steuereinheit mitdem Steuerkasten (15) ver-
bunden sind und wobei das lineare Stellglied (9, 10,
13, 14, 21, 22) Mittel zum Registrieren der Kraft an
dem linearen Stellglied (9, 10, 13, 14, 21, 22) und
der relativen Anderungen darin umfasst, dadurch
gekennzeichnet, dass das Stellgliedsystem mit ei-
ner oder mehreren Lichtquellen (19, 23, 24) verbun-
den ist, die zu aktivieren ist/sind, wenn eine oder
mehrere Anderungen in der Kraft an dem linearen
Stellglied (9, 10, 13, 14, 21, 22) registriert wird/wer-
den.

Elektrisches Stellgliedsystem fir Krankenhaus- und
Pflegebetten nach Anspruch 1,dadurch gekenn-
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10.

zeichnet, dass das Stellgliedsystem mit einer oder
mehreren Lichtquellen (19, 23, 24) durch eine draht-
lose Verbindung verbunden ist.

Elektrisches Stellgliedsystem fir Krankenhaus- und
Pflegebetten nach Anspruch 1 bis 2, dadurch ge-
kennzeichnet, dass es eine Lichtquelle (19, 23, 24)
umfasst, die an dem Bett (1, 20) angeordnet ist.

Elektrisches Stellgliedsystem fir Krankenhaus- und
Pflegebetten nach einem oder mehreren der An-
spriuche 1 bis 3, dadurch gekennzeichnet, dass
der Steuerkasten (15) mindestens einen Teil der
Steuerung fiir das Stellgliedsystem umfasst.

Elektrisches Stellgliedsystem fir Krankenhaus- und
Pflegebetten nach einem oder mehreren der An-
spriuche 1 bis 4, dadurch gekennzeichnet, dass
der Steuerkasten (15) eine auf dem Hauptnetz be-
ruhende Energieversorgung umfasst.

Elektrisches Stellgliedsystem fir Krankenhaus- und
Pflegebetten nach einem oder mehreren der An-
spriuche 1 bis 5, dadurch gekennzeichnet, dass
der Steuerkasten (15) einen wiederaufzuladenden
Akkumulator umfasst.

Elektrisches Stellgliedsystem fir Krankenhaus- und
Pflegebetten nach einem oder mehreren der An-
spriuche 1 bis 6, dadurch gekennzeichnet, dass
das Mittel zum Registrieren der Kraft an dem linea-
ren Stellglied (9, 10, 13, 14, 21, 22) eine Einrichtung
zur Kraftaufnahme oder eine Kraftmesszelle ist.

Elektrisches Stellgliedsystem fir Krankenhaus- und
Pflegebetten nach einem oder mehreren der An-
spriuche 1 bis 7, dadurch gekennzeichnet, dass
es weiterhin einen Anschluss-, Abzweig- und / oder
Verteilerkasten (16) umfasst.

Elektrisches Stellgliedsystem fir Krankenhaus- und
Pflegebetten nach Anspruch 8, dadurch gekenn-
zeichnet, dass der Anschluss-, Abzweig- und / oder
Verteilerkasten eine Lichtquelle (19) umfasst.

Krankenhaus- oder Pflegebett, umfassend ein elek-
trisches Stellgliedsystem nach einemoder mehreren
der Anspriche 1 bis 9.

Revendications

Systéme d’actionneur électrique pour des lits d’h6-
pital et de soins (1, 20) comprenant au moins un
actionneur linéaire (9, 10, 13, 14, 21, 22) pour régler
lelit(1,20), une boite de commande (15) etau moins
une unité de commande (17, 18), 'actionneur linéai-
re (9, 10, 13, 14, 21, 22), et 'unité de commande
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étant connectés a la boite de commande (15) et 'ac-
tionneur linéaire (9, 10, 13, 14, 21, 22) comprenant
un moyen d’enregistrement de la force sur l'action-
neur linéaire (9, 10, 13, 14, 21, 22) et des change-
ments relatifs dans celui-ci,

caractérisé en ce que le systéme d’actionneur est
connecté a une ou plusieurs sources de lumiere (19,
23, 24), qui peuvent étre activées si un ou plusieurs
changements de la force sur 'actionneur linéaire (9,
10, 13, 14, 21, 22) sont enregistrés.

Systéme d’actionneur électrique pour des lits d’h6-
pital etde soins selon larevendication 1, caractérisé
en ce que le systéeme d’actionneur est connecté a
une ou plusieurs sources de lumiére (19, 23, 24) via
une connexion sans fil.

Systéme d’actionneur électrique pour des lits d’h6-
pital et de soins selon les revendications 1 et 2, ca-
ractérisé en ce qu’il comprend une source de lu-
miere (19, 23, 24) située sur le lit (1, 20).

Systéme d’actionneur électrique pour des lits d’h6-
pital et de soins selon une ou plusieurs des reven-
dications 1 a 3, caractérisé en ce que la boite de
commande (15) comprend au moins une partie de
la commande pour le systeme d’actionneur.

Systéme d’actionneur électrique pour des lits d’h6-
pital et de soins selon une ou plusieurs des reven-
dications 1 a 4, caractérisé en ce que la boite de
commande (15) comprend une alimentation électri-
que sur secteur.

Systéme d’actionneur électrique pour des lits d’h6-
pital et de soins selon une ou plusieurs des reven-
dications 1 a 5, caractérisé en ce que la boite de
commande (15) comprend un bloc-batterie rechar-
geable.

Systéme d’actionneur électrique pour des lits d’h6-
pital et de soins selon une ou plusieurs des reven-
dications 1 a 6, caractérisé en ce que le moyen
d’enregistrement de la force sur I'actionneur linéaire
(9, 10, 13, 14, 21, 22) est une cellule de charge.

Systéme d’actionneur électrique pour des lits d’h6-
pital et de soins selon une ou plusieurs des reven-
dications 1 a 7, caractérisé en ce qu’il comprend
en outre une boite de jonction (16).

Systéme d’actionneur électrique pour des lits d’h6-
pital etde soins selon larevendication 8, caractérisé
en ce que la boite de jonction comprend une source
de lumiére (19).

Lit d’hopital ou de soins comprenant un systéme
d’actionneur électrique selon une ou plusieurs des
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