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(57) A mattress 1s provided with a plurality of inflatable cushion elements each having two cushion chambers. Air or
filling pressure medium can be regulated by a device with a pump. The pump 1s coupled to a control in which filling
pressure values and/or arithmetical operations are programmed. The pump 1s also provided with sensors. This enables
the filling pressure to be increased or reduced on the basis of the weight of a lying person loading the cushion elements
until a predetermined value corresponding to a specific degree of hardness or comfort for lying 1s attained. Simple
pressure on a key on a remote control 1s therefore sufficient to bring about completely automatic adaptation to the lying
person, regardless of whether he or she weighs 40 or 150 kg. This intelligent mattress offers an absolute maximum of
individual comfort for lymng with a minimum of effort for operation.
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ABSTRACT OF THE DISCLOSURE

A mattress 1s provided with a plurality of inflatable cushion elements each having
two cushion chambers. Air or filling pressure medium can be regulated by a
device with a pump. The pump 1s coupled to a control in which filling pressure
values and/or arithmetical operations are programmed. The pump is also provided
with sensors. This enables the filling pressure to be increased or reduced on the
basis of the weight of a lying person loading the cushion elements until a
predetermined value corresponding to a specific degree of hardness or comfort for
lying 1s attained. Simple pressure on a key on a remote control is therefore
sufficient to bring about completely automatic adaptation to the lying person,
regardless of whether he or she weighs 40 or 150 kg. This intelligent mattress

otfers an absolute maximum of individual comfort for lying with a minimum of

etfort for operation.
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SPECIFICATION

BE IT KNOWN THAT PHILIPPE CUEREL, a citizen of Switzerland of

Sonnengrundstrasse 3, CH-9030 Abtwil, Switzerland, having made an invention

entitled:
“IMPROVEMENTS IN MATTRESSES OR CUSHIONS”

the following disclosure contains a correct and full description of the invention

and ot the best mode known to the inventor of taking advantage of the same.
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FIELD OF THE INVENTION

The present invention relates to a mattress or cushion with at least one cushion
element which can be inflated or filled with a pumpable filling medium or with a

cushion chamber.

BACKGROUND OF THE INVENTION
In known air cushion mattresses, cushion elements or air chambers which are
mutually spaced in parallel transversely to the length of the mattress can be
inflated individually. The air chambers are embedded in filling and supporting
material and are preferably covered with several layers of wool and silk. Inflation
nozzles of the cushion elements are advantageously arranged on the side of the
mattress body 1n such a way that they are readily accessible but still protected and
do not cause problems. The Applicant ‘deveIOped a mattress of this type in 1983,
Inflation 1s usually effected using an air pump which can be applied in each case
to the desired cushion element. Each cushion element can be inflated to the
desired hardness by this hand pump. However, as this is awkward, the use of an
electric pump has been proposed. Although it is easier to operate than a hand
pump, 1t still appears too complicated to many customers. Therefore, the
possibilities of an air cushion mattress are rarely utilised correctly in practice. A
further drawback lies in the configuration of the cushion elements or the air
chambers. Broad pillow-like cushion elements are required for obtaining a
comfortable lying surface. However, this reduces the breathing activity of the
mattress as the circulation of air is obstructed. A mattress which prevents the
circulation of air causes the sleeping person to perspire to a considerably greater
extent. The moisture precipitates and can in turn cause the formation of unhealthy
fungus. However, the narrow air chambers in the form of air tubes intended to
prevent this problem form unpleasant pressure points on the lying surface. The
attainment of optimum lying comfort for an individual by pumping and letting out

alr 1s so awkward in each case that air cushion mattresses could not formerly gain

acceptance on the market.
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SUMMARY OF THE INVENTION

It 1s the object of the invention to provide a mattress or a cushion which is
superior to formerly known mattresses or cushions with respect to comfort,

ergonomy and handling.

According to the invention, there is provided a mattress having at least one
cushion element which is adapted to be inflated with a pumpable filling medium
and a device for regulating the pressure of said filling medium in said cushion
element, said device being equipped with a control in which at least one of filling
pressure values and at least one arithmetical operation for determining a filling

pressure value are predetermined or programmed.

Preferably, a plurality of inflatable cushion elements are provided, each cushion
element comprising a plurality of cushion chambers which are connected to one

another by means of a connecting chamber.

The device for regulating the pressure 1s preferably connected via at least one line

to the cushion elements, each line being guided via its own valve to a pump.

Desirably, the device for regulating the pressure is designed in such a way that the
filling pressure can be controlled until a predetermined value corresponding to a
specific degree of hardness or comfort for lying is attained, on the basis of the

welght of a lying person loading the inflatable cushion elements.

Further, the device for regulating the pressure may be coupled to a sensor for
determining the pressure activated by the weight of a lying person and may also

be designed 1n such a way that pressure adaptation takes place separately in each

cushion element.

According to a preferred embodiment of the invention, the device for regulating
the pressure 1s designed in such a way that the pressure adaptation takes place

firstly as a function of the weight of a lying person and secondly as a function of

3
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an adjustable degree of hardness or comfort for lying, for example in the stages

“hard”, “medium” or “soft”.

The or each cushion element desirably has a wall which is turned toward the lying
surface and which 1s designed in such a way that it remains substantially flat when

inflated.

Preferably, the or each cushion element has an approximately rectangular cross-
section when inflated, said cushion element being composed of corresponding

wall parts consisting of a soft but only slightly elastic material.

According to a further embodiment of the invention, a remote control device is
provided on which the contours of a person are mapped with the purpose of
enabling an operator to adapt the position of the said at least one cushion element

with control keys.

BRIEF DESCRIPTION OF THE DRAWINGS

A preterred embodiment of the subject of the invention i1s described in more detail

hereinafter with reference to the drawings, in which:-

Fig. 1 1s a schematic view of one embodiment of a mattress according to the

present invention;
Fig. 2 is a section taken along the line A-A in Fig. 1;
Fig. 3 shows a pressure distribution diagram; and

Fig. 4 shows a remote control.

e e e I e B e i~ "




10

15

20

25

30

CA 02308914 2000-05-19

DESCRIPTION OF PREFERRED EMBODIMENT

Reterence will first be made to Fig. 1 of the drawings in which a plurality of
cushion elements 1 are arranged 1n the body of a mattress. The cushion elements 1
have a U-shaped configuration, forming two respective air or cushion chambers 2
which are connected to one another by a lateral connecting chamber 3 and can be
inflated together. The cushion elements 1 of which there are 5 in the present
example are embedded 1n a high-grade elastic foam 4. The mattress body made up
in this way 1s surrounded by a protective sheath 5 to which a layer of shorn wool 6
and a layer of tussah-silk 7 are applied. As normal, the assembly is surrounded by

a cover 8.

A device 10 for regulating the air or filling pressure in the mattress body is
arranged 1n the region of the head or foot end 9 where cushion chambers 2 are not
required anyway. It 1s connected to the inflatable cushion elements 1 by lines 11, a
separate 1ndividual line 11 leading to each cushion element 1. The device 10 is
connected to a power supply unit 12 via a current lead. The power supply unit
serves, on the one hand, as a transtormer for transforming the line current 13 into
light current, preferably 24 volt, and, on the other hand, as a receiver for a remote
control 14. The remote control 14 1s preferably cordless. The transformer is also
coupled to a safety isolating device which interrupts the power supply to the
device 10 for regulating the air or filling pressure when it does not have to be in

operation, 1.€. once the desired adjustments have been made.

According to Fig. 2, the cushion elements 1 are so designed that the two cushion
chambers 2 are wider than they are high, for example 14 cm wide and 7 cm high.
A web 15 which divides the cushion chamber 2 into two halves is arranged in the
longitudinal direction of each cushion chamber 2. The web 15 alone cannot
adequately prevent the cushion chamber 2 from being inflated to a taut round

cross-section. Two halves are formed by the web 15 so the cushion chamber 2

would be 1nflated 1n the form of an 8 in cross-section. For this reason the cushion
elements 1 are additionally designed in such a way that they retain an

approximately rectangular shape even when inflated. This can be achieved, for

S
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example, 1n that the cushion chambers 2 are made up of appropriately assembled
individual wall parts. Preferably the wall parts are soft but only expandable to a
limited extent so that they do not pose a problem once lightly inflated and only
curve slightly when inflated more vigorously. It is important that the wall of the
cushion chamber 2 located toward the lying surface in each case remains as flat as
possible. An approximately flat lying surface which corresponds roughly to that of
a lath grid is produced in this way. Particularly with rigidly inflated roundish tubes
of the formerly conventional type, on the other hand, a less comfortable lying
surface would be obtained with perceptible ribs which form unpleasant pressure
points and prevent restful sleep so that firmer inflation has not been possible in
practice hitherto. According to the invention, however, both the lying comfort and
the versatility of the mattress are substantially improved by the approximately flat

lying surface.

The device 10 for regulating the air and filling pressure, which preferably
comprises a diaphragm vacuum pump 1S designed in such a way that each
individual line 11 can be loaded with 1ts own pressure. For this purpose, the pump
comprises five different valves. A mattress with a smaller or larger number of
separately inflatable cushion elements 1 is obviously also conceivable. The device
10 1s provided with a programmable control by means of which the cushion
elements 1 can be regulated individually according to the values specified by the
manufacturer and/or according to the individual wishes of the user. Fig. 3 shows
an example of a pressure distribution diagram. It is divided into five regions
corresponding to the number of cushion elements 1. The individual cushion
elements 1 can be inflated according to a pressure scale 16 which extends to 300
millibar here. It 1s expedient to select the highest pressure in the buttocks region
17 whereas the other regions are graduated accordingly. The lowest pressure is

required in the leg region 21.

The control or the programme of the device 10 for regulating the filling pressure
should preferably be so designed that the user can adjust the desired hardness in

the adjustment region between a predetermined minimum and a maximum

6
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pressure. This ensures that the cushion chambers 2 cannot be damaged.
Furthermore, at least one basic setting 1s predetermined for the control. It is
assumed that the user 1s of an average weight. To allow people of any weight to
lie comfortably, the device 10 and its control are so designed that completely
automatic 1ndividual weight adaptation takes place on request. Owing to the
weight of the person lying on the mattress or on the inflated cushion elements 1, a
specific, individually varying pressure which is detected by electronic sensors
loads the valves of the device 10. If the user now gives the command for weight
adaptation by means of simple key pressure, the control actuates the pump as well
as the individual valves completely automatically so the pressure in the cushion
chambers 2 of the individual cushion elements 1 is adapted to the weight loading
it until the comfort for lying corresponding to the basic setting is achieved. For
this purpose, the control programme can be so designed that each lying pressure
activates a specific pump pressure either via predetermined stored values or via a
predetermined arithmetical operation. For a heavy person, the cushion elements 1
are 1nflated to a correspondingly high pressure. For a light person, on the other
hand, the air 1s let out of the cushion elements 1 until the predetermined values are
attained. In both cases, this can take place separately for each cushion element 1
so the individually varying size and the physique can ultimately also be allowed
for. As mentioned, either one or also more basic settings can be predetermined as
starting position so various, individually adapted stages of hardness or comfort for
lying can be called up. For example, the three stages "hard", "medium" and "soft"
could be predetermined, adaptation to the individual weight taking place
automatically or by key control. The necessary data and operations are
programmed 1n the control. Therefore it 1s completely immaterial whether a child
or a person weighing 150 kg lies on the mattress. Anyone can adjust their mattress
individually by pressing a single key. Adaptation to individual wishes is obviously
also possible without further ado. If the mattress is too soft or too hard for the
user, or if more supporting force or comfort is desired in certain regions, the zones
can be reset manually. For example, the cushion element 1 in the buttocks or
shoulder region 17 or 19 can have somewhat more pressure applied or removed as

desired. For this purpose also it is merely necessary to press a key. The values are

7
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then stored. If another person sleeps 1n this bed, he or she presses the control key

32 again.

According to Fig. 4, the remote control 14 is provided with control keys 22 to 32.
To give the user a better overview, the contours 33 of a person are preferably
mapped on the remote control so the position of the cushion elements 1 associated
with the control keys can be seen immediately. The corresponding cushion
element 1 can be made softer by the control keys 22, 24, 26, 28 and 30 and harder
by the control keys 23, 25, 27, 29 and 31. The control key 32 can be pressed here
for individual, completely automatic adaptation. However, it is also possible to
design this control key 32 as a protected key to prevent unintentional adjustment.
For this purpose, the key could be arranged under a flap or behind a slider, for
example also on the back of the remote control 14. It is also conceivable to design
the control key 32 to be actuable only with a tool, for example with the tip of a
ball-point pen. Furthermore, a plurality of keys associated with different degrees
of hardness can also be provided. It would also be possible to provide a plurality
of control keys 32 designed as storage keys so a plurality of people can call up
their stored individual setting by pressing their personal key. This could be useful,
inter alia, In guest rooms or holiday apartments. It is pointed out in this
connection that this mattress is also eminently suitable, in particular, for high-
class hotels as they allow the desired comfort for lying to be offered to each guest
as a special service. As it 1s only necessary to press a single key for this purpose,

this does not pose any problems either for the guest or for the staff.

In the scope of the invention, the mattress or the cushion can also be designed
ditferently from that described hereinbefore. Theoretically, a filling medium other
than air could also be used, providing that this medium is pumpable. It is also
possible to provide one or more pressure-compensating chambers, the cushion
chambers 1 being regulated by pumping the medium to and fro between them and
the pressure-compensating chambers. It will be appreciated that the proposed air

pump system 1s simplest. In each case, the customer is offered an intelligent
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mattress which offers an absolute maximum of individual comfort for lying with a

minimum of effort for operation.

The invention is not restricted to the above-described embodiment but variations
and modifications may be made without departing from the spirit and scope of the
invention as defined by the appended claims. In this connection, it should be
noted that the term “mattress” where used in the claims is intended also to

embrace cushions.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:-

1. A mattress having at least one cushion element which i1s adapted to be
inflated with a pumpable filling medium and a device for regulating the pressure
of said filling medium 1n said cushion element, said device being equipped with a
control in which at least one of filling pressure values and at least one arithmetical
operation for determining a filling pressure value are predetermined or

programmed.

2. A mattress as claimed in claim 1, in which a plurality of inflatable cushion
elements are provided, each cushion element comprising a plurality of cushion

chambers which are connected to one another by means of a connecting chamber.

3. A mattress as claimed in claim 2, in which the device for regulating the
pressure 1S connected via at least one line to the cushion elements, each line being

guided via its own valve to a pump.

4. A mattress as claimed in claim 1, in which the device for regulating the
pressure 1s designed in such a way that the filling pressure can be controlled until
a predetermined value corresponding to a specific degree of hardness or comfort
for lying 1s attained, on the basis of the weight of a lying person loading the

inflatable cushion elements.

5. A mattress as claimed in claim 4, in which the device for regulating the
pressure 1s coupled to a sensor for determining the pressure activated by the

welght of a lying person.

6. A mattress as claimed in claim 2 and claim 5, in which the device for
regulating the pressure is designed in such a way that pressure adaptation takes

place separately in each cushion element.

10
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7. A mattress as claimed in claim 6, in which the device for regulating the
pressure 18 designed 1n such a way that the pressure adaptation takes place firstly
as a function of the weight of a lying person and secondly as a function of an
adjustable degree of hardness or comfort for lying, for example in the stages

“hard”, “medium” or “soft”.

8. A mattress as claimed 1n claim 1, in which the said at least one cushion
clement has a wall turned toward the lying surface which is designed in such a

way that 1t remains substantially flat when inflated.

9. A mattress as claimed 1n claim 8, in which the said at least one cushion
celement has an approximately rectangular cross-section when inflated, said
cushion element being composed of corresponding wall parts consisting of a soft

but only slightly elastic material.

10. A mattress as claimed in claim 1, in which a remote control device is
provided on which the contours of a person are mapped with the purpose of
enabling an operator to adapt the position of the said at least one cushion element

with control keys.

11
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