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(57) Abstract: A control for ensuring p e
riodical servicing of articles of hospital
and care furniture (1). The control is
based on the cleaning of the article of fur
niture and recaptures the number of clean
ings in a counter. The signal for the
counter is initiated either by manual act i
vation when the piece of furniture has
been cleaned, or automatically when the
piece of furniture (1) is driven out of the
automatic washer apparatus (2). In a spe
cial embodiment a thermo sensor is used
to detect that the article of furniture is b e
ing cleaned. An indication of the require
ment for servicing is triggered and shown
in an indication panel (24) when the num
ber of cleanings exceeds a preset number.



Equipment for use in servicing of hospital and care

furniture

The invention relates to equipment for use in servicing

of hospital and care furniture, e.g. a hospital or care

bed, a patient lifter, a treatment table, a chair as

defined in the preamble of claim 1 . Further, the

invention relates to a method for use in servicing of

hospital and care furniture based on the cleaning of

these .

Hospital and care beds are fairly complicated structures

both mechanically and electrically and require thorough

servicing. An example of such a bed is known from US

6,752,224 B2 Stryker Corporation. In hospitals and

nursing homes the beds are thus regularly sent to be

serviced.

Typically the beds, i.e. bed frame with framework and

system for adjusting the bed, is transported to a central

cleaning department and driven through a washer

apparatus, which is constructed specially for cleaning

articles of hospital- and care furniture. Such a washer

apparatus is e.g. known from FR 2 744 041 to Athen.

Cleaning of the furniture is a necessary measure, which

however has the disadvantage that it has a negative

impact on the mechanical state of the bed. It is e.g.

inevitable that the lubricant over time will be degraded

or washed away when the piece of furniture is washed in a

washer apparatus .

The requirement for service after cleaning is intensified

when using stronger cleaning agents. It is not uncommon

that highly acid or alkaline cleaning agents are used,



which can ruin seals in the electric actuators or

housings for electric controls, so that these are no

longer waterproof . At the same time lubricants in the

electric drives or in the mechanical connections on the

piece of furniture are degraded or washed away.

The purpose of the invention is to provide a solution to

the outlined problem, which is to ensure timely servicing

of hospitals- and care beds.

This is achieved according to the invention with the

solution as stated in claim 1 , which is characterized in

that the equipment is furnished with a counter unit,

which counts the number of times the article of furniture

has been cleaned and/or a timer unit for indicating when

the article of furniture again requires servicing.

Here, it is stated that the equipment comprises a counter

unit, which counts number of cleanings of the article of

furniture in order to indicate when the article of

furniture again needs servicing alternatively a timer

unit which defines a period of time in which the article

of furniture again needs servicing. However, expediently

it is a combination of a counter and a timer unit. Thus

it is ensured that the article of furniture is serviced

within a given period of time even though it has not been

cleaned the expected number of times within the given

time period. E.g. if cleaning is expected twenty- five

times a year and that number of cleanings is not

attained, it is nevertheless ensured that the article of

furniture is serviced at least once a year.

By introducing a counter into the equipment which counts

the number of performed cleanings, the equipment will be

able to indicate a need for servicing after a



predetermined number of cleanings . The required servicing

may thus be carried out after which the indicator may be

reset.

The signaling device which can give a signal, when the

piece of furniture has been cleaned may be a simple

mechanical switch which is operated when the article of

furniture is driven out of the washer apparatus. It may

also be a switch on an operation unit or a sensor e.g. a

RFID or a magnetic sensor.

In a special embodiment, the equipment is furnished with

a thermo sensor which gives a signal, when the

temperature exceeds a threshold value. In that way, it is

possible to automatically register that the piece of

furniture is undergoing cleaning in a washer apparatus.

The signal can be used for automatically incrementing the

counter in the equipment, which counts the number of

cleanings of the article of furniture. The signal from

the thermo sensor is practically constructed with a

hysteresis so that the signal does not disappear before

the temperature has dropped considerably, e.g. to below

approximately 400C , usually combined with a period of

time which also has to expire. This prevents that a

cleaning of the article of furniture is interpreted as

more than one count on the counter and thus ensures that

the correct number of cleanings of the article of

furniture is registered.

When the article of furniture is being serviced the

counter for servicing will have to be reset, which

expediently may be performed by means of a reset key. To

avoid unintended resetting of the service indication, a

combined signal may be used which consists of pressing a

key at the same time as activating a Hall sensor by



moving a magnet in its presence. The Hall-sensor is

connected to the microprocessor which processes the

signals from the keys and the Hall- sensor, so that the

microprocessor may reset the counter. The communication

with the microprocessor and other units in connection

with the article of furniture includes being able to

externally control and reset the counter for indication

of service .

The position of the Hall- sensor at one of the sides in

the housing should then either be known or indicated on

the housing.

The indication of the requirement for service can be

visually presented on a panel of light -emitting diodes,

where the simplest embodiment is a light -emitting diode,

which is switched-on when service is required. The panel

can be expanded so that more light-emitting diodes show

the status of the process, so that it beforehand can be

chosen to perform servicing if it fits the time table

better. In more advanced solutions, displays can be used,

e.g. seven segment digit display or graphic displays with

text and figures . The indicators can be located in a

housing which subsequently can be mounted on the piece of

furniture or in a control unit for adjusting the piece of

furniture. It is also possible to communicate the status

on to a central operator terminal located at a distance

from the article of furniture.

The requirement for service after cleaning is intensified

when using stronger cleaning agents. It is not uncommon

that highly acid or alkaline cleaning agents are used,

which can ruin seals in the electric actuators or

housings for electric controls, so that these are no

longer waterproof. At the same time lubricants in the



electric drives or in the mechanical connections on the

piece of furniture are degraded or washed away. It is

therefore an advantage if the equipment is also furnished

with an instrument for measuring the pH value during

washing and give a signal for accelerating servicing of

the article of furniture if aggressive cleaning agents

are used for the cleaning. The measuring instrument can

be located outside the housing and be connected via a

cable or be positioned in the housing. The signal from

the pH sensor as input for the counter for the number of

cleanings means that the number of cleanings to be

performed between servicing can vary from a determine

formula or table, depending on the intensity of the

cleaning of the piece of furniture.

For communication between the equipment for use in

connection with cleaning of articles of hospital and care

furniture and the control, which manages the adjustment

of the bed, the communication system "Openbus" according

to WO2007/057014 to Linak is used. Openbus describes a

standard for communication between the various units

attached to the article of furniture, this being hand

control (s), the individual actuator, etc. It is therefore

possible to communicate various parameters between the

control and the individual Openbus -connected unit. The

equipment can via a gateway be connected to networks in

the hospital which can comprise a central monitoring

post, operated by the nursing staff and/or staff in

charge of maintenance and cleaning.

With "Openbus" is provided several possibilities for

communication of status of the piece of furniture

including duplex communication directly with the

equipment. It will thus be possible to transfer the

indication Λ service required" with various parameters as



to what needs servicing, directly to the central

monitoring. The sorting of the indication can take place

so that a request for servicing is sent directly to the

maintenance staff or the hospital porter, who is in

charge of collecting the piece of furniture and bringing

it to servicing. When it comes to external companies

which take care of maintenance, an indication of service

or repair of the article of furniture could e.g. be sent

via the internet from the monitoring post.

If the monitoring post is connected to the database

containing data about the article of furniture, it will

from the monitoring post, based on the state of the

article of furniture, be possible to program the

parameters of the equipment, so that a request for

intensified servicing e.g. will trigger an indication of

"servicing required" earlier than, what is otherwise

standard for the equipment. When a patient is discharged,

it will be possible from the monitoring post manually or

automatically to externally control the equipment to show

"servicing required" and thus ensuring that the piece of

furniture will be serviced before the next patient

occupies it.

The invention also relates to a method for use in

connection with servicing of hospital and care furniture,

based on the cleaning of these including an initiation or

reset state, an operating condition with indication of

the status and an alarm condition, where the initiation

state is carried out manually by activating with a

sensor, preferably a Hall-sensor with a magnet, and

resets a counter, which counts the number of cleanings

and further updates the status on an indication panel and

where the operating condition maintains a counter which

counts the number of cleanings of the article of



furniture and as input has a sensor, preferably a pH

sensor, which measures the aggressiveness of the cleaning

agent and manipulates the counter with a factor,

corresponding to the extra need for service and where the

alarm condition occurs when the counter, which counts the

number of cleanings of the article of furniture exceeds a

determined number, where the alarm condition is indicated

on an indication panel .

The invention may either be carried out as a separate

unit or as an extension to the existing control, which

manages the adjustment of the article of furniture.

The equipment according to the invention will be

described more fully below with reference to the

accompanying drawing, in which

Fig. 1 , shows a hospital bed in a washer apparatus,

Fig. 2 , shows a hospital bed having the equipment mounted

thereon,

Fig. 3 , shows a flow chart of the equipment, and

Fig. 4 , shows a housing for the equipment.

Fig. 1 of the drawing shows a hospital bed 1 during

cleaning in a washer apparatus 2 specially constructed

for cleaning hospital beds 1 . The washer apparatus 2 is

constructed with a number of jets 3 through which the

cleaning agent and water is injected into the chamber of

the washer apparatus and thus efficiently cleaning the

hospital bed.

The hospital bed 1 is further shown in Fig. 2 , where it

is apparent that it is constructed with a lower frame 4

and a an upper frame 5 , which are height-adjustable in

proportion to each other by activation of the electric



linear actuators 6 , 7 . The electric linear actuators 8 , 9

serve to adjust the support surfaces 10,11. The

adjustment is carried out by operating a hand control 12.

The equipment 13 is shown as a separate unit mounted on a

bed end 14 at the foot end of the bed. The equipment

incorporated in its own housing is incidentally shown in

Fig. 4 . Even though the equipment here is shown in its

own housing, the equipment could also be integrated in

the control box 15 for the actuators comprising the

control. The flow chart in Fig. 3 shows that the system

is initiated when the bed has been cleaned, after which a

timer process and/or counter process is started. On an

indication panel, the status of the equipment is shown so

that it becomes apparent how much time has elapsed so

far, and is left until the bed needs cleaning. A counter

is started parallel to the process and counts the number

of operations of the actuator system. When the timer

and/or the counter reaches a threshold value, the

indication that the bed needs cleaning is started. The

system can be reset either by operating the keys 16, 17

of the panel in a certain sequence or by means of a

switch on the bed, which can be activated manually. It

could e.g. be a key operated switch or alternatively a

magnetic switch in connection with the bed, which can be

activated by means of a magnet located in the washer

apparatus. In a special embodiment, the equipment is

furnished with a thermo sensor 18 which gives a signal

when the temperature exceeds a threshold value, e.g. over

500C . In that way, it is possible to automatically

register that the bed is undergoing cleaning in a washer

apparatus 2 . The signal can be used for automatically

resetting the timer/counter so that a new timer/counter

period can elapse before the equipment again raises the

alarm. The signal from the thermo sensor 18 is

practically constructed with a hysteresis so that the



signal does not disappear before the temperature has

dropped considerably, e.g. below 400C . It may if

convenient be combined with a period of time which also

must expire. This prevents the signal from fluctuating

and is important in connection with the wish for

registering the number of cleanings of the bed. The

number of performed cleanings can be used statistically,

but also to estimate when the bed should be serviced. It

is especially practical to establish a counter, which

registers the number of performed cleanings, so that a

number of cleanings triggers an indication that servicing

of the bed is required. Such an indication should be able

to be reset, but only by authorized staff. For that

reason a magnetic sensor 19 is built into the housing, so

that it is possible to place a magnet outside the housing

in its vicinity to be able to perform a reset of the

indication. Practically, the reset function would be able

to discontinue a simultaneous key combination, so that

unintended operation is avoided. As the service interval

is not only determined by the number of cleanings of the

bed, but also of the strength of the cleaning agent, a pH

sensor 20 is introduced, to provide possibility for

accelerating servicing if this is required. A formula or

table in the microprocessor of the control may be

constructed so that the change in the service interval

precisely can be determined given the aggressiveness of

the cleaning agents being used to clean the bed.

As it appears from Fig. 4 of the drawing the equipment is

built into its own housing 13 and appears in this

embodiment as a separate unit. On the housing there is a

section 21 with holes for attachment of the housing on

the bed, typically on the bed frame 5 or the bed end 14.

The housing is supplied with power via the cable 22

mounted on the housing 13. On the front of the housing,



the switches and indicators are placed and protected by a

fully covering foil. The pictograms for cleaning or

servicing thereby show where the switches 16, 17 are

located. The equipment is initiated by pressing the

switch 16 for a certain duration, typically a few

seconds . This takes place to avoid unintended initiation

of the equipment, which possibly could happen if

unauthorized persons activate the switch briefly. When

the equipment is initiated, the cleaning indication panel

23, which consists of a row of light-emitting diodes,

will return to the initial position and one indicator is

switched-on. At the same time, a timer process starts,

which expires when the bed needs cleaning. Proportional

to the timer process, more and more indicators 23 are

switched on, for then eventually at the expiration of the

timer process, having all indicators switched-on.

Alternatively, one switched-on light-emitting diode

indicates status for the process by its position in the

row.

The equipment is also furnished with a thermo sensor 18,

located directly against the front of the housing 13, for

measuring the surrounding temperature of the bed. An

increase in temperature can then indicate that the bed is

in the washer apparatus 2 and is being cleaned. The

signal is also used for resetting the equipment so that a

new timer/counter period can start. The number of

cleanings is summed up by a counter for indicating a need

for service and is indicated on the service indication

panel 24, which consists of a row of light-emitting

diodes. When a preset number of cleanings has been

carried out, an indication of the need for service will

appear. The need for service can be accelerated by use of

stronger cleaning agents, so in order to register this, a

pH-sensor 20 is connected to the housing it is possible



to connect an external pH- sensor or to build a pH- sensor

20 directly into the housing. In the drawing, a

possibility for the positioning is shown, but other

positions can also be anticipated. Input from the pH-

sensor during washing will be used to attribute the

counter for the service indicator a factor, so a more

thorough cleaning means that the counter reaches the

threshold where a need for service is indicated earlier.

The indication of the need for service is reset in that a

magnetic object is brought within reach of a Hall -sensor

19 located directly against the front of the housing 13 .

It is practical that the resetting besides from the

activation of the Hall -sensor 19 with a magnet involves a

pressing of the key 17 or a combination of keys so that

unintended resetting is avoided.

The cable 22 comprises cords for power supply but also a

connection to a potential extern initiation switch

located on the bed 1 . If the bed 1 is cleaned in an

automatic washer apparatus 2 for beds, the washer

apparatus may be equipped with an arrangement, which

activates the initiation switch, which can be a

conventional switch or a switch based on a sensor, e.g. a

magnetic sensor or e.g. RFID which allows duplex

communication.

In the cable 22 there is also an interface for the

control 15 of the bed. In this way there is access to

other parameters in the use of the bed, which can be used

for determining if the bed 1 needs cleaning. E.g. the

number of activations of the hand control 12 is used as a

supplementary input, which can trigger a request for

cleaning before the expiration of the timer process. The

signal, which is transferred to the control 15, is



sophisticated so to understand, that the requirement for

cleaning can be attributed to the individual elements in

the bed: the bed frame with adjustable framework

4,5,10,11, control 15, electric actuators 6,7,8,9 and

control unit 13; the mattress of the bed; the bed linen

and pillow; control units as independent units. It is

therefore given that different time periods can be

programmed for indication of request for cleaning for the

various elements of the bed.

The equipment is microprocessor based and can thus be

programmed to an indication according to the wishes of

the customer. The programming is carried out from a PC

with specially tailored software connected to the control

via a cable. The cable is connected to a bus -connection

on the microprocessor, which is lead to a plug and socket

connection on the printed circuit board. Because of this

programmable flexibility, it will, as a part of the

invention, be possible to differentiate from the standard

solution in that an indicator shows the reason that the

requirement for cleaning has been triggered. This can be

done by directly dedicating one or more of the light-

emitting diodes in the indication panel 23 to this

purpose . If it is chosen to let only one indicator serve

this purpose, the frequency, with which the indicator

blinks or the color of this, could be used to indicate,

what has triggered the requirement for cleaning. That a

LED panel is described here to indicate the need for

cleaning, does not exclude that another type of display

can be used, e.g. a LCD. A display can also have digits

like e.g. a seven segment display or a graphic display.

The same flexible structure is used in the indicator

panel 24 for indication of the need for service, where

the appearance of each light-emitting diode can be

programmed separately.



For communication between the equipment for use in

connection with cleaning of articles of hospital and care

furniture and the control, which manages the adjustment

of the bed, the communication system "Openbus" according

to WO2007/057014 to Linak is used. Openbus describes a

Standard for communication between the various units

attached to the bed, this being hand control (s) , the

individual actuator, etc. It is therefore possible to

communicate various parameters between the control and

the individual Openbus -connected unit. The control can

via a gateway be connected to network in the hospital,

which can comprise a central monitoring post, operated by

the nursing staff and/or staff in charge of maintenance

and cleaning. With "Openbus" is provided several

possibilities for communication of status of the bed

including duplex communication directly with the

equipment for use in connection with cleaning of articles

of hospital and care furniture. It will thus be possible

to transfer the indication "cleaning required" or

"servicing required" with various parameters as to what

needs cleaning or servicing, directly to the central

monitoring. The sorting of the indication can take place

so that a request for cleaning is sent directly to the

cleaning staff or the hospital porter, who is in charge

of collecting the bed and bringing it to cleaning. When

it comes to external companies which take care of

maintenance, an indication of service or repair could

e.g. be sent via the internet from the monitoring post.

If the monitoring post is connected to the database

containing data about registered patients, it will from

the monitoring post based on the hygienic condition of

the patient be possible to program the parameters of the

equipment, so that a request for intensified hygiene e.g.



will trigger an indication of "cleaning required" earlier

than, what is otherwise standard for the equipment. When

a patient is discharged, it will be possible from the

monitoring post manually or automatically to externally

control the equipment for use in connection with cleaning

of hospital and care furniture to show "cleaning

required" and/or "servicing required", and thus ensuring

that the bed will be cleaned and serviced before the next

patient occupies it .



Patent claims :

1 . Equipment (13) for use in servicing of hospital and

care furniture, e.g. hospital or care beds, patient

lifters, treatment tables, chairs based on the cleaning

of these, and

where the piece of hospital or care furniture comprises :

at least one actuator (6,7,8,9) for adjusting the article

of furniture (1) ,

at least one control unit (12) ,

at least one control (15) comprising a microprocessor

c h a r a c t e r i z e d in

that the equipment (13) is furnished with a counter unit,

which counts the number of cleanings of the article of

furniture (1) and/or a timer unit which indicates when

the article of furniture again needs servicing.

2 . Equipment according to claim 1 , c h a r a c t e r i z

e d in that it comprises a signaling device which gives a

signal, when the piece of furniture (1) has been cleaned,

said signaling device being a thermo sensor (18) which

gives a signal when the temperature of the equipment

exceeds a threshold value.

3 . Equipment according to claim 1 , c h a r a c t e r i z

e d in that the counter unit counting the number of

cleanings of the piece of furniture (1) is equipped with

a device for external control of the counter unit, e.g.

resetting.

4 . Equipment according to claim 3, c h a r a c t e r i z

e d in that the device for external control of the

counter unit is a magnet -based switch, which is activated

by placing a magnet in its presence.



5 . Equipment according to claim 3 , c h a r a c t e r i z

e d in that the device for resetting the counter unit is

activated through communication with the microprocessor.

6. Equipment according to claim 4, c h a r a c t e r i z

e d in that the magnet-based switch is a Hall -sensor (19)

7 . Equipment according to claim 1 , c h a r a c t e r i z

e d in that the indication that the piece of furniture

(1) needs servicing has been visualized by means of

indicators (24) typically constructed as a LED panel e.g.

located in a housing mounted on the piece of furniture

(1) or in a control unit (12) .

8 . Equipment according to claim 1 , c h a r a c t e r i z

e d in that the equipment (13) receives information

concerning the pH value of the cleaning agent during

washing .

9 . Equipment according to claim 8 , c h a r a c t e r i z

e d in that the equipment (13) is connected to or

furnished with a measuring apparatus (20) for measuring

the pH value of the cleaning agent during washing.

10. Equipment according to claim 9 , c h a r a c t e r i z

e d in that the equipment (13) based on pH-value of the

cleaning agent during washing calculates a factor which,

together with the number of cleanings of the piece of

furniture since the last servicing of the piece of

furniture (1) , forms part of the determination of when an

indication of required servicing of the piece of

furniture (1) appears.



11. Equipment according to claim 1 , c h a r a c t e r i z

e d in that the equipment (13) has means for exchanging

data with other units in the piece of furniture (1) ,

where other units could be one of the following:

a . a control (15) ,

b . a gate way or

c . a hand control (12)

and where the data to be communicated could be:

d . the number of activations of control units,

e . status for timer or counting circuit,

f . status for thermo sensor

g . reset or initiating of times or counters,

h . set-up timer or counter thresholds,

i . the number of cleanings since the last servicing,

j . configuration of displaying on indication panel

k . configuration of functions on keys

1 . configuration of routine of calculation of pH

measuring

m . external control of timers, counters or indicators.

12 . Method for use in connection with servicing of

hospital and care furniture based on the cleaning of

these, including an initiation or reset state, an

operating condition with indication of the status and an

alarm condition,

where the initiation state is carried out manually by

activating a sensor, preferably a switch, and brings

about a resetting of a counter, which counts the number

of cleanings and/or resets a timer unit and at the same

time updates the status on an indication panel, and

where the operating condition maintains the counter,

which counts the number of cleanings of the piece of

furniture and/or the timer unit and

where the alarm condition occurs when the counter, which

counts the number of cleanings of the piece of furniture



exceeds a determined number and/or the time registered by

the timer unit or a combination of the number of cleaning

and time, where the alarm condition is indicated on a

indication panel .
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