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Description

[0001] The invention relates to an adjustable article of furniture comprising at 
least one adjustable element and an actuator system for adjusting the 

5 adjustable element, wherein the actuator system comprises at least one 
electrically driven linear actuator, possibly further comprising a drive wheel, a 
power supply with a rechargeable battery pack, a controller and an operation 
device.

10 [0002] Here, the term adjustable article of furniture should be understood in
its broadest sense and covers tables, including sit/stand desks, work 
benches, counters etc. and chairs, including treatment chairs, dentist’s 
chairs, hair salon chairs, beauty parlor chairs, wheelchairs etc. and beds, 
including adjustable beds for private homes, care beds, hospital beds, 

15 treatment tables, stretchers, patient lifters etc.

[0003] For convenience the description of the invention departs from patient 
lifters, however, any of the mentioned types of furniture could have been 
chosen. Patient lifters are used for moving patients with impaired mobility 

20 form a bed to a different article of furniture and vice versa. To improve the 
mobility of the patient lifter this is often equipped with a power supply in the 
shape of a battery pack, such that the patient lifter can be used without being 
connected to mains. The patient lifter may also be equipped with drive 
wheels cf. e.g. WO 2004/069125 Al to Asger Gramkow or US 5,697,110 A to 

25 Campbell, wherein the battery and the charging thereof is mentioned in 
column 12, line 53 and forward. A more detailed example of a drive wheel is 
shown in WO 2007/093549 A1 to Tente GmbH & Co. KG. In the publication 
the drive wheel is shown in connection with a hospital bed but can also be 
used in connection with a patient lifter.

30
[0004] According to the prior art for a mobile piece of furniture equipped with 
an actuator system, battery packs have been equipped with so-called lead- 
acid accumulators (in the following referred to a lead batteries). Lead-acid 
accumulators are rechargeable batteries with lead electrodes and an 

35 electrolyte consisting of an acid. This battery type has been attractive due to 
its tow price. The introduction and commercialization of rechargeable 
batteries of the lithium ion type has, however, changed the picture, such that 
these are now attractive alternatives. Compared to a lead battery a lithium 
ion battery have the following advantages: Half the size for the same 

40 capacity, a third the weight for the same capacity, constant voltage until fully 
discharged, five times longer battery life and more environmentally friendly. 
Lithium ion batteries are on the other hand more sensitive to charging with 
too high voltage, in which case there is a risk of permanent damage to the 
battery or, at worst, explosion if the voltage supplied during charging is too 

45 high.

[0005] For new patient Sifters it would be fairly simple to introduce and 
manufacture a battery pack using lithium ion technology. Replacing old lead



DK/EP 3025407 T3

2

batteries with new lithium ion batteries on existing patient lifters is, however, 
a quite different matter, as the voltage levels of lead batteries are different 
than lithium ion batteries. This will e.g. cause problems when the lithium ion 
battery should be charged with a charger intended for charging lead 

5 batteries. Moreover, the decreasing voltage reflecting the charging state of a 
lead battery are in older patient lifters used for giving a visual indication of the 
charging state of the battery. As mentioned, the output voltage of a lithium 
ion battery will practically be unchanged until immediately before the battery 
is completely discharged. It will in other words not be possible to determine 

10 the charging state of the battery based on a simple measurement of voltage 
as is the case with lead batteries.

[0006] As the marked for replacement batteries for adjustable articles of 
furniture is large, it is therefore desired to provide a solution to the outlined 

15 problem, i.e. to provide an alternative battery pack, which can use batteries
of an different chemistry, e g. lithium ion, and still be directly compatible with 
the common battery packs with lead batteries.

[0007] This is achieved according to the invention by designing the 
20 adjustable article of furniture as stated in claim 1, where the actuator system

is equipped with a frontend, for interface between the battery pack and the 
rest of the actuator system, which allows the battery pack to be equipped 
with a different type of batteries than the first type and still to the actuator 
system appear as a battery pack with the first type of batteries.

[0008] This is expedient as a battery pack with e g. lithium ion batteries thus 
can be used as replacement for a battery pack with lead batteries.

[0009] In an embodiment the frontend comprises a charging circuit 
30 configured to adapt the charging voltage i.e. both up and down, for supplying 

the battery with a suitable voltage for charging the battery.

[0010] The charging circuit can e.g. comprise a booster configured to charge 
the lithium battery with a higher voltage than the voltage supplied from the 

35 power supply. Since a battery charger for a lead battery is not capable of
supplying the necessary voltage for charging a lithium battery to its full 
capacity, the booster is expedient, as it is thus possible to increase the 
voltage and charge the battery. The booster can be implemented as a switch 
mode converter. In the same manner the charging circuit can be equipped 

4 0 with a regulation, which can also be a switch mode regulation, which, in case 
the supply voltage is too high for direct charging of the batteries, regulates 
the voltage to an appropriate level.

[0011] As lithium ion batteries a vulnerable to overvoltage, the frontend 
45 comprises a safety circuit for protection of the individual battery cell The

protection is primarily against overvoltage. This is a must when using lithium 
ion battery technology, as variations of these otherwise can explode. In case 
of an overvoltage the safety circuit will protect the cell by interrupting the 
connection until the voltage level again has reached an acceptable level.



DK/EP 3025407 T3

3

[0012] In yet another embodiment the frontend further comprises a circuit, 
which monitors the charge running into the battery and the charge running 
out of the battery and based on the charging state of the battery provides an 

5 output voltage corresponding to the output voltage, which a standard lead 
battery with the same charge would have. The controller of existing patient 
lifters is configured to monitor and graphically show the status of the charging 
of the batteries. By lead batteries the voltage level can in a simple manner be 
used as an expression therefor. By lithium ion batteries the voltage is 

10 practically unchanged until immediately before the battery is completely 
discharged. It is thus necessary to monitor the charge (energy) supplied to 
the battery and the charge drawn from the battery, to determine the 
remaining power. For that purpose a coulomb counter in the shape of a chip 
dedicated for the purpose may be provided or it could be done by expansion 

15 of the controller or frontend for this purpose. Based on the estimated 
remaining power in the battery the frontend will during idle periods adapt the 
output voltage of the battery to the voltage, which a reference battery, e.g. a 
lead battery with a corresponding estimated remaining power would have. In 
order to be able to adapt the voltage the frontend must be configured with a 

20 table, which analogously or in voltage jumps can indicate which output 
voltage corresponds to a given remaining power of the batteries in the battery 
pack.

[0013] Expediently, when a current running out of the frontend exceeds a 
25 given threshold the frontend will regulate the output voltage such that the

controller is supplied directly with the output voltage of the battery. Thus, the 
controller would benefit from the full power of the battery without voltage 
decrease, which is used for an emulation or showing of the remaining power 
on the battery.

30
[0014] As the battery pack should also be compatible with new patient lifters, 
which can handle the battery pack with a new type of batteries, e.g. lithium 
ion batteries, directly without the pack necessarily being compatible with 
reference batteries, e.g. lead batteries of an older type, the frontend is 

35 equipped with means for communication of data, including charging status
from the battery pack to the controller. Thus, the battery pack can digitally 
communicate information about remaining power of the battery pack directly 
without having to simulate lead battery voltages on the output.

4 0 [0015] In that the frontend is equipped with means for communication of
data, including capability of the charger, from the controller to the battery 
pack, it is possible for a patient lifter to signal that this is of a new type which 
does not require emulation of the battery pack or that this is a battery pack 
with lead batteries, but that the patient lifter can use the battery pack directly 

45 and acknowledge its technology. Particularly the controller can indicate that 
the charger is capable of supplying a voltage high enough for charging the 
lithium ion battery to its full capacity. Moreover, the controller can indicate 
that the charger is capable of supplying a higher charging current, for which 
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reason the battery pack can adjust its charging circuit to support this. The 
communication can take place via a traditional wired connection.

[0016] As electric noise is generated during charging of the battery and
5 operation of the electric linear actuator it is expedient for the frontend to be 

configured with an inductive link functioning as interface for the 
communication between the controller and the charger. The inductive link 
thus functions as a galvanically separated coupling, which prevents noise. 
The communication via the inductive link takes place with burst signals via 

10 the FSK (frequency shift keying) principal. More specifically, a burst with a 
first center frequency can be a signal corresponding to a logical zero and a 
burst with a second center frequency can be a signal corresponding to a 
logical one. For verification the signals must be of a duration, which is further 
specified as a valid signal.

15
[0017] The signals, which are sent between the controller and the battery 
pack and vice versa, must be described in a protocol, such that the 
communication is unambiguous for both parties.

20 [0018] As an alternative to an inductive link the data communication via the
communication link can be optical, e.g. by means of optocouplers.

[0019] Thus, the communication is galvanically separated from the power 
supply with the appertaining advantages in connection with immunity against 

25 electric noise.

[0020] If the battery pack via the communication link receives a signal, which 
indicates that a dedicated lithium ion charger is available or if the frontend 
measures a voltage level from the connected charger, which shows that the 

30 charger is capable of supplying a voltage exceeding a predetermined 
threshold, which corresponds to a voltage, which is sufficient for charging the 
battery, the frontend is configured to by-pass the charging circuit, 
alternatively the booster in the charging circuit. This is advantageous in case 
the booster is not configured to handle as large charging current as the 

35 battery is capable of absorbing and a current as large as the dedicated 
charger can supply.

[0021] In yet another embodiment the frontend is separated from the battery 
pack and incorporated in a separate housing. In case it is desired to retrofit 

4 0 an existing patient lifter with a lithium ion battery pack, the frontend module is 
thus elegantly inserted as an interface between the two units and ensures 
that the lithium ion battery pack by the controller of the patient lifter will be 
considered a standard lead battery pack, after which the battery pack can be 
utilized and provide the patient lifter with the superior characteristics of the 

45 lithium ion technology.

[0022] A linear electric actuator system will be described more fully below 
with reference to the accompanying drawing, in which:
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Fig. 1 shows a schematic view of a patient Sifter comprising an 
actuator system in a first embodiment,
Fig. 2 shows an interconnected control box and battery pack,
Fig. 3 shows a schematic diagram of combination possibilities in the 

5 actuator system of the patient lifter,
Fig. 4 shows three typical configurations of control box, charger and 
battery pack,
Fig. 5 shows a schematic view of the individual components of the 
battery pack,

10 Fig. 6 shows a circuit diagram of the battery pack and including the
frontend circuit,
Fig. 7 shows a graph of a discharging curve for a lead battery and a 
lithium ion battery, respectively,
Fig. 8 shows an electrically driven linear actuator, and

15 Fig. 9 shows a longitudinal section through an electrically driven linear
actuator.

[0023] Fig 1 shows a patient lifter 1 comprising a frame 2 equipped with drive 
20 wheels 3. An arm 4 is secured to one end of the frame 2 and may be tilted

about a horizontal axis. A lifting hook 5 for lifting a patient is secured to the 
other side of the arm 4. The arm 4 may be raised and lowered by means of 
an electrically driven linear actuator. 6, of which one end is secured to the 
frame 2 and the other end is secured to the arm 4. The patient lifter 1 

25 comprises a control box 7 secured to the frame. The control box 7 comprises
a controller and a battery 9, wherein the battery in the shown embodiment is 
located in a separate battery box 8. The patient lifter 1 further comprises an 
operation device 10, which here is shown as wire connected to the control 
box 7, It is, however, understood that the operation device may of cause also 

30 be wireless. By means of the operation device 10 the linear actuator 6 can be
activated to raise or lower the arm 4. For lifting a patient a lifting boom 12 is 
typically inserted into the lifting hook 5.

[0024] The control box 7 and the battery box 8 with the battery pack 9 are 
35 moreover shown in fig. 2. The control box 7 is, as it appears, equipped with

an emergency switch 13, which in cases with a risk of patient injury can 
interrupt the operation of the linear actuator and prevent or at least limit the 
accident. The control box 7 is also equipped with various indicator lamps 14 
for monitoring the controller. For instance a lamp will indicate whether a 

4 0 mains supply has been connected. Another lamp indicates whether the 
battery pack 9 is being charged. Moreover, there is a panel 15 showing an 
estimate of the remaining capacity of the battery. In case of a patient lifter for 
lead batteries the indication will be based on a measurement of the voltage of 
the battery, as the voltage of a lead battery reflects the discharging ratio, 

45 which in practice is assumed to run in a linear pattern.

[0025] A schematic diagram of the actuator system of the patient lifter is 
shown in fig. 3, which discloses the controller (the control box 7) and a 
selection of linear electric actuators 6 which can be connected along with a
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selection of operation devices 10 which can be connected. With the 
expansion of the controller (the control box 7) with the battery pack 9, the 
patient lifter has become mobile and operational without being connected to 
a power supply connected to mains. The diagram further shows various 

5 chargers 16, which can be used for operation of the patient lifter 1 directly 
supplied from mains. The chargers can moreover charge the battery pack 
directly or through the controller.

[0026] The typical ways of connecting the three main components, control 
10 box 7, battery pack 9 and charger 16, is shown in fig. 4, which in illustration

a) shows a control box arranged with a connected battery box. Illustration b) 
shows the battery pack 9 disconnected from the control box 7 and placed in a 
charger 16, which practically can be hung on a wall, A battery pack 9 serving 
as a reserve can thus be charged in the charger 16 and serve for replacing a 

15 discharged battery pack 9, which has been used by the patient lifter 1. The 
illustration c) shows another embodiment, where the three main components 
are joint on the patient lifter 1. When the patient lifter is not being used the 
charger 16 can be connected to mains for supplying the control box 7 and/or 
charging the battery pack 9.

20
[0027] The battery pack 9 is further shown schematically in fig. 5 and may be 
equipped with lead batteries, but may also be equipped with lithium ion 
batteries or batteries of another chemical composition. The battery pack 9 
comprises a number of battery cells 17, here shown as eight individual 

25 battery cells 17. The battery pack 9 further comprises a printed circuit board
18, on which a safety circuit 19 is placed, which continuously protects the 
battery cells 17 from overvoltage. The battery pack is further equipped with a 
microprocessor 20, which monitors the remaining battery capacity.

30 [0028] In order for the battery pack 9 to be used for retrofitting on existing
patient Sifters 1 configured to support battery packs with lead batteries, the 
battery pack 9 is equipped with a frontend. The frontend can be configured 
as a HW component dedicated to the function, e.g. an ASIC 21, or be in the 
shape of instructions executed in the microprocessor 20. The battery pack 9 

35 can thus by means of the frontend 21 adapt the battery cells 17 with a 
different type of chemistry than the reference type and use these and 
emulate to the controller 8 that the battery pack 9 is a battery pack 9 of the 
reference type. Moreover, the printed circuit board 18 is fitted with a circuit 22 
adapted to function as an interface in terms of communication with the 

4 0 battery pack. This can be as a wired connection or as a galvanically 
separated connection, e.g. an inductively or optically coupled connection.

[0029] In a specific example of a battery equipping of the battery pack 9 the 
battery cells 17 in the battery pack 9 are of the lithium ion type, where the 

45 reference type are of the previously used lead type. Thus, an upgrading of
the patient lifter 1 to lithium ion technology with the before mentioned 
superior characteristics without losing the original functionality of the patient 
lifter 1 is achieved. Here is especially meant the possibility of charging the 
lithium ion battery pack 9 to its full capacity despite of its higher nominal 
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voltage level along with the possibility of monitoring the remaining power of 
the battery pack 9.

[0030] As shown in fig. 6, which shows the diagram of the circuit on the 
5 printed circuit board 18, the battery cells 17 are protected by a safety circuit

19, which also controls the charging and discharging of the battery cells 17.
The safety circuit 19 further communicates with the microprocessor 20 via a 
serial data connection. The charging of the lithium ion battery ceils to their full 
capacity is ensured in that the frontend is equipped with voltage booster 

10 means (here after called booster circuit) in the shape of a switch mode boost 
converter (charge boost) 21, configured to raise’ the charging voltage to the 
nominal voltage of the battery cells 17. The charge boost function is 
controlled by the microprocessor 20. In case the battery is discharged so 
much, that the voltage is below the voltage level of the connected charger, 

15 the power of the charger is effectively used in that this is connected directly
to the battery pack 9. This is controlled by the microprocessor 20 via a FET 
charging transistor 23. This is indicated in the diagram with the FETjDN and 
FETJDFF functions. When the battery pack 9 is charged as much as 
possible by direct coupling to the charger, the booster circuit 21 is instated, 

20 which ensures a full charging of the battery 9. The FET charging transistor 23
is disconnected when the booster circuit 21 is activated. Thus, the booster 
circuit 21 can be dimensioned to charge the battery 9 using less current. In 
case the charger is capable of supplying sufficient current, it will be possible 
to by-pass the booster and achieve a shorter charging time again by utilizing 

25 the FET charging transistor 23. In order for a patient lifter, which has been
retrofitted with a battery pack 9 with lithium ion technology, to be able to 
maintain its functionality in connection with the indication of remaining power 
in the battery pack, the frontend is configured to measure the remaining 
power of the battery and simulate an idle voltage on the battery pack 9 

30 corresponding to the voltage, which a lead battery pack with the 
corresponding remaining power would have. As the remaining power on a 
lithium ion battery pack cannot be measured by means of a simple voltage 
measurement, the frontend is configured to be able to measure the input and 
output power, e.g. by means of a hardware based coulomb counter 

35 dedicated for that purpose. Depending on the remaining power the frontend 
must, by inquiry into a table showing the voltage of a lead battery compared 
to the remaining power, adjust the output voltage to reflect this proportion. 
The table can be saved in a memory in connection with the microprocessor
20. For explanation of this, reference is made to fig. 7, which shows a 

4 0 comparison of the course of the voltage for a discharging of a lithium ion
battery and a lead battery, respectively. As can be seen, the voltage level of 
the lead battery is gradually declining until fully discharged, whereas the 
voltage levei of the lithium ion battery remains relatively stable on the same 
level until immediately before it is fully discharged. Since the microprocessor 

45 20 calculates the remaining capacity of the lithium ion battery, it is possible
based on the table to determine how high output voltage a lead battery with 
the same remaining capacity would have. The microprocessor 20 can thus 
control the boost converter 24 and the emulator 25, during idle periods, to 
supply an output voltage corresponding to the remaining capacity of the 
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battery 9, such that a retrofitted patient lifter 1 will show the correct remaining 
capacity in the panel 15,

[0031] When a power is drawn, which is larger than a predetermined 
5 threshold, the frontend will however ensure that the full battery voltage is 

available for the controller 8. This is achieved in that the microprocessor 20 
activates the FET charging transistor 23, such that this now connects the 
battery voltage directly to the output. Thus, full voltage will always be 
supplied during operation of the actuators 6, such that the speed of the 

10 adjustment will be as uniform as possible, regardless of the remaining power 
of the battery pack 9.

[0032] Moreover, the diagram shows a block depicting the circuit 22 for the 
communications interface between the battery pack 9 and a control box 7. 

15 The interface is configured to be able both to send and receive data. As 
mentioned above, the circuit can be wired or galvanically separated by 
means of an inductively coupled or an optical link. The communications 
interface thus enables a control box adapted for communication with the 
battery pack to receive status information directly from the microprocessor 20 

20 and likewise send information to the microprocessor 20 and it is thus not 
necessary to emulate a reference battery, e.g. a lead battery, for the control 
box to be able to register the remaining capacity. Thus is achieved that a new 
battery pack 9 is adapted for functioning together with a new control box 7 
and which likewise can be retrofitted to existing patient lifters 1 and of these 

25 be considered as standard battery packs 9 and without special adaption 
provide this with the advantages of the newest lithium ion battery technology 
without compromising the capacity of the lithium battery or the ability of the 
control box 7 of the patient lifter 1 to read out the remaining capacity of the 
battery.

30
[0033] Fig. 8 shows a linear actuator 26 of the same type as the linear 
actuators 6 comprising an inner tube 27. Further, the linear actuator 
comprises an outer tube 28 and a motor housing 29. The linear actuator 26 
further comprises a front mounting 30 at the outer end of the inner tube 27 

35 and a rear mounting 31 at the motor housing 29.

[0034] Fig. 9 shows the linear actuator 26 of fig. 8, wherein the motor 
housing 29 and the outer tube 28 have been partially removed. The main 
features of the linear actuator 26 comprises a spindle unit consisting of a 

4 0 spindle 32 on which a spindle nut 33 is arranged. The spindle nut 33 can be
secured against rotation. The inner tube 27 is secured to the spindle nut 33 
and can thus move in and out of the outer tube 28 depending on the direction 
of rotation of the spindle 32. The spindle 32 is driven by a reversible electric 
motor 34 via a transmission. Here, the transmission comprises a worm 

45 arranged in continuation of the drive shaft of the electric motor and a worm
wheel 35 secured to the spindle 32. Moreover, a bearing 36 is secured to the 
spindle 32. The bearing 35 can e.g. be a ball bearing or a roller bearing.

[0035] As to the terms battery box, battery pack and battery cell, it should be 
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clarified that the term battery box covers a housing for a battery pack. The 
actual battery pack comprises a battery and miscellaneous electronics as 
described above and indicated in fig. 5. The battery per se comprises a 
number of battery cells,

[0036] The invention is described above in connection with a patient lifter, but 
it is understood that the invention is generally applicable to adjustable articles 
of furniture as stated in the preamble of the description.
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5 Patentkrav

1. Indstilleligt møbel (1) omfattende mindst et indstilleligt element (4) og et 
aktuatorsystem (6,10,26) til indstilling af det indstillelige element (4), hvor 
aktuatorsystemet omfatter:

mindst en elektrisk drevet lineær aktuator (6,26), eventuelt tillige et
10 drevet drivhjul (3),

en elektrisk styring med en betjening (10), en tilslutningsmulighed for 
en strømforsyning via elforsyningsnettet,
en strømforsyning i form af en batteripakke (9) med opladelige 
batterier af en første type,

15 k e n d e te g n e t ved,
at aktuatorsystemet er forsynet med en frontend som interface for 
batteripakken (9), hvor frontend:
- muliggør at batteripakken (9) kan forsynes med en anden type 
opladelige batterier end den første type opladelige batterier, hvilket for

20 aktuatorsystemet stadig fremstår som en batteripakke (9), der
indeholder den første type af opladelige batterier,
- omfatter et ladekredsløb (11), der er indrettet til at tilpasse 
ladespændingen, dvs. både op og ned, med henblik på at forsyne 
batteripakken (9) med en passende spænding for opladning af

2 5 batteripakken (9),
- i tomgang, når den nuværende spænding er under en given grænse, 
indstiller en udgangsspænding, der svarer til den udgangsspænding 
som en batteripakke (9) af første type med den samme 
tilbageværende kapacitet ville have,

30 - nar en strøm der løber ud heraf overstiger en fastsat grænse,
regulerer udgangsspændingen, så styringen forsynes direkte med 
batteripakkens (9) udgangsspænding.

2. Indstilleligt møbel ifølge krav 1,kendete g net ved, at de opladelige 
35 batterier af den første type er blybatterier, og de opladelige batterier af den

anden type er litium ion batterier.

3. Indstilleligt møbel ifølge krav 1 eller 2,kendetegnet ved, at frontend 
er indrettet med et induktivt link, der virker som interface for

■10 kommunikationen mellem styringen og en lader.

4< Indstilleligt møbel ifølge et af kravene 1 til 3, kendetegnet ved, at 
frontend er indrettet til at by-passe ladekredsløbet, hvis en tilsluttet lader er i 
stand til at levere en spænding og en strøm, der er passende for opladning af 
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batteriet.

5. Indstilleligt møbel ifølge krav 2, kendetegnet ved, at batteripakken
(9) omfatter et antal battericeller (17), og at frontend omfatter et

5 sikkerhedskredsløb (19) for beskyttelse af den enkelte battericelle (17).

6. Indstilleligt møbel ifølge krav 1,kendetegnet ved, at frontend 
omfatter et kredsløb (20), der monitorerer ladningen, der flyder ind i 
batteripakken (9), og ladningen der flyder ud af batteriet og derved kan give

10 et udtryk for batteripakkens (9) tilbageværende kapacitet.

7. Indstilleligt møbel ifølge krav 1,kendetegnet ved, at frontend er 
forsynet med en indretning for kommunikation af data, herunder ladestatus, 
fra batteripakken (9) til styringen.

15
8. Indstilleligt møbel ifølge krav 1,kende tegnet ved, at frontend er 
forsynet med en indretning (22) for kommunikation af data fra styringen til 
batteri pakken.

20 9. Indstilleligt møbel ifølge krav 8, kendetegnet ved, at frontend er
forsynet med en indretning (22) til at justere ladekredsløbet til at understøtte 
kapabiliteten af en forbundet lader ud fra kommunikationen af data fra 
styringen.

25 10. Indstilleligt møbel ifølge krav 8, kendetegnet ved, at frontend er
forsynet med en indretning (22) for at bekræfte et signal i kommunikationen 
af data, der indikerer at emulering af et blybatteri ikke er nødvendig, og hvor 
frontend gør det muligt direkte at anvende batteripakken uden emulering af et 
blybatteri,

30'
11. Indstilleligt møbel ifølge krav 8, kendetegnet ved, at indretningen 
(22) for kommunikation af data fra styringen til batteripakken er et induktivt 
forbundet link.

35 12. Indstilleligt møbel ifølge krav 8, k e n d e t e g n e t ved, at indretningen
(22) for kommunikation af data fra styringen til batteripakken er optisk, for 
eksempel via optokoblere.

13. Indstilleligt møbel ifølge krav 1, k e π d e t e g n e t ved, at frontend er 
4 o indbygget i et separat hus som interface mellem batteripakken og styringen.
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