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(54) A bed and a remote control terminal for use in connection with a bed

(57) A bed (60) comprises a bed frame divided into
a plurality of sections constituting individual sections
(64, 66, 68, 70) for supporting the back or the head of a
person lying on or sitting in the bed, for supporting the
person's buttocks, for supporting the person's thigh, and
for supporting the person's crus and feet. The bed fur-
ther comprises connector means linking the bed frame
sections (64, 66, 68, 70) together in a continuous bed
frame structure and allowing the individual bed frame
section to pivot relative to the adjacent bed frame sec-
tion and a further plurality of actuator means (A, B, C,
D) for raising or lowering the respective bed frame sec-
tion relative to the adjacent bed frame section through
pivoting the respective bed frame section relative to the
adjacent bed frame section. The bed also includes con-
trol means communicating with and controlling the ac-
tuator means through the supplying of addressing or-
ders to the actuator means (A, B, C, D), and a remote
control terminal (10) communicating with the control
means and including a set of manually operable switch
means (26, 28, 30, 32), each individual switch means
representing a specific position of each of the bed frame
sections (64, 66, 68, 70) of the plurality of bed frame
sections an each switch means of the set of switch
means transmitting a specific order to the control means
when the switch means in question is manually actuated
and the control means transforming the specific order
into a set of addressing orders supplied to the actuator
means (A, B, C, D) of the further plurality of actuators
means for establishing a shift of the position of the indi-
vidual bed frame sections into the position represented
by the switch means in question (Figs. 1 and 3).
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Description

[0001] The present invention relates generally to the
technical field of beds and in particular to hospital beds
or beds used for nursing applications or similar applica-
tions and of the kind having a bed frame divided into a
plurality of mutually displaceable sections. The present
invention also relates to a piece of furniture of the kind
occasionally called a sitting or lying furniture. In the
present context the word bed is, however, used through-
out the specification as a generic term representing fur-
niture of the kind generally named beds and similar fur-
niture such as sitting or lying furniture or any other ap-
pliance of furniture used for the same purpose as a con-
ventional bed.
[0002] The bed is, as is well known, adapted to sup-
port a person in a lying or sitting posture. The person
may e.g. be a patient who is hospitalised or may e.g. be
a person at a rest home of residential home. The person
being a patient or a person of the above kind may be
supported directly by the sections of the bed frame or
supported by a mattress which is further supported by
the sections of the bed frame. The sections of the bed
frame may have identical size or be sized differently for
complying with differences in the relevant body parts to
be supported by the various sections. Further the sec-
tions may be of identical structure or may be of different
structure as some or all of the sections of the bed frame
may be constituted by mesh structures, grid or lamella
structures, structures composed of segments of slats or
tubes which may further be solid or at least partly flexible
or bendable. The structure of the bed frame and the in-
dividual sections of the bed frame may per se be of a
structure well known within the art and the sections of
the bed frame may further or alternatively be ergonom-
ically shaped for provided an improved supporting ef-
fect.
[0003] The prior art beds comprising bed frame sec-
tions have been implemented as structures engineered
by technicians having focussed on the ability of the bed
to obtain the highest degree of flexibility and allowing
the person or patient sitting or lying the bed to be posi-
tioned in as many positions as possible for simply allow-
ing the bed through adjusting the bed frame structure to
the person or patient sitting or lying in the bed to accom-
modate any arbitrary position of the bed frame structure
involving the positioning of the number of bed frame sec-
tions in any arbitrary position relatively to the remaining
bed frame sections of the bed. In general, bed frame
sections being powered by actuators independently or
through linking structures are able to move up or down
as the remote control terminals for adjusting the bed
frame sections in relation to one another and in relation
to the supporting floor have been developed by techni-
cians focusing on the ability of obtaining the highest de-
gree of freedom as to positioning of the bed frame sec-
tions. Consequently, the remote control terminals have
been implemented having separate push bottoms or

similar elements allowing the person operating the re-
mote control terminal to move each section of the bed
frame structure up or down independent on the position
or the movement in general of the remaining bed frame
sections. However, considerations have been made as
to eliminating the risk of positioning the bed frame sec-
tions in positions which might cause harm or injury to
the person sitting or lying in the bed and the central com-
puter included in the controller of the bed and addressed
by the control terminal has consequently included a lim-
iting programme preventing the bed frame sections from
being positioned in extreme positions which might
cause injuries to the person or patient lying or sitting in
the bed and also cause damage to the whole bed frame
structure and the bed structure itself.
[0004] The prior art beds including a bed frame divid-
ed into a plurality of subsections which are independ-
ently movable up and down have proven to be not en-
tirely satisfactory from the point of view of the person
operating the remote control terminal and from the point
of view of the patient or person sitting or lying in the bed.
The reason for this not entirely perfect fulfilment of the
requirements as to the utilisation of the bed is believed
to be originating from a kind of fear as the infinite number
of possible positions of each of the sections of the bed
frame structure may scare the cautious person operat-
ing the remote control terminal of the bed as the person
may be somewhat afraid of moving the individual bed
frame sections, exclusively, which might cause harm to
the person such as an elderly patient lying or sitting in
the bed. Furthermore, it is believed that a further reason
for this not entirely perfect fulfilment of the requirements
adds to utilization of the bed is believed to originate from
a lack of skill as the person operating the remote control
terminal may often lack the technical skill and the tech-
nical understanding of how to operate the remote control
terminal for positioning the bed frame in a specific posi-
tion as requested by the patient or person sitting or lying
in the bed or needed for a particular nursing or handling
operation.
[0005] As the person operating the remote control ter-
minal is afraid of moving the bed frame sections to far
up or down, the prior art bed structures having inde-
pendent operable bed frame sections which may be po-
sitioned in an infinite number of mutual positions have
not been used as originally intended by the technicians
constructing and implementing the beds and the nursing
staff have therefore in some instances expressed a
need for a more easily and more safely operable bed
than the prior art bed frame structures which may be
positioned in an infinite number of positions.
[0006] An object of the present invention is to provide
a bed of the above kind, i.e. a bed having a bed frame
divided into a plurality of individual sections which bed
may be easily and safely operated by the staff nursing
a person or patient lying or sitting in the bed and which
bed allows the person operating the remote control ter-
minal to position the bed frame structure in adequate
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positions relevant in the nursing and handling of persons
or patients.
[0007] It is an advantage of the present invention that
the bed implemented in accordance with the teachings
of the present invention may be readily used for obtain-
ing specific and advantageous utilitarian positions.
[0008] It is a particular feature of the present invention
that the bed may be operated by the staff nursing a pa-
tient or person lying or sitting in the bed or by the patient
or person himself or herself in an easily understandable
and self-explanatory manner.
[0009] The above object, the above advantage and
the above feature together with numerous other objects,
advantages and features of the present invention which
will be evident from the below description of presently
preferred embodiments of the present invention is ob-
tained by a bed comprising a bed frame divided into a
plurality of sections constituting individual sections f or
supporting the back or the head of a person lying on or
sitting in the bed, for supporting the person's buttocks,
for supporting the person's thigh, and for supporting the
person's crus and feet, connector means linking the bed
frame sections together in a continuous bed frame struc-
ture and allowing the individual bed frame section to piv-
ot relative to the adjacent bed frame section, a further
plurality of actuator means for raising or lowering the
respective bed frame section relative to the adjacent
bed frame section through pivoting the respective bed
frame section relative to the adjacent bed frame section,
control means communicating with and controlling the
actuator means through the supplying of addressing or-
ders to the actuator means, and a remote control termi-
nal communicating with the control means and including
a set of manually operable switch means, each individ-
ual switch means representing a specific position of
each of the bed frame sections of the plurality of bed
frame sections and each switch means of the set of
switch means transmitting a specific order to the control
means when the switch means in question is manually
actuated and the control means transforming the spe-
cific order into a set of addressing orders supplied to the
actuator means of the further plurality of actuators
means for establishing a shift of the position of the indi-
vidual bed frame sections into the position represented
by the switch means in question.
[0010] According to the teachings of the present in-
vention the individual sections of the bed frame are not
moved independently of one another by means of the
remote control terminal and may not be positioned in
any arbitrary position relative to the remaining bed frame
sections or the supporting floor. According to the teach-
ings of the present invention, the bed frame is allowed
to be positioned in specific positions exclusively, such a
lying, a sitting, a moving or getting out of the bed position
and further e.g. a rest position or any other relevant
nursing or hospitalisation position, exclusively. The re-
positioning of the bed is accomplished by simply de-
pressing a single key for bringing about a shift of the

plurality of bed frame sections from one previously po-
sition corresponding to one of the above mentioned spe-
cific positions such as a sitting position to another spe-
cific position such as e.g. a lying or resting position.
[0011] It is contemplated that the concept of position-
ing the bed frame sections in specific positions rather
than allowing the individual bed frame sections to be po-
sitioned in any number of positions or in an infinite
number of positions independent of the positions of the
other bed frame sections gives the person operating the
bed by means of the remote control terminal a feeling
of safety and security and also gives the person or pa-
tient sitting or lying in the bed a feeling of comfort and
safety as the bed may be positioned in a set of specific
positions exclusively and cannot be operated in a man-
ner which might cause harm or injuries to the person or
patient sitting or lying in the bed.
[0012] A number of remote control terminals to be
used in connection with beds are known from e.g.: US
5,544,376, GB 1086827, US 3,697,986, EP 0 341 358
and US 6,008,598, to which patent applications and pat-
ents reference is made and which US patents are here-
by incorporated in the present specification by refer-
ence.
[0013] It is to be realised that certain prior art beds
have been constructed having a specific Trendelenburg
position in which the individual bed frame sections are
positioned having the foot end raised in relation to the
head end. It is, however, to be understood that the prior
art beds and the prior art remote control terminals to be
used in connections with beds and having a single pre-
set position, namely the Trendelenburg position, have
been developed in accordance with the above de-
scribed technical considerations according to which the
individual bed frame sections may be moved up and
down independently on the other bed frame sections ex-
cept for the one Trendelenburg position whereas the
bed according to the present invention is based on the
basic realisation of allowing the person operating the re-
mote control terminal to position the bed frame sections
of the bed in a limited number of specific positions, ex-
clusively, rather than allowing the person operating the
remote control terminal to raise or lower the individual
bed frame sections independently of the other bed
frame sections.
[0014] As mentioned above, the bed includes a first
plurality of sections together defining the bed frame and
a further plurality or second plurality of actuators. De-
pendent on the structure of the bed and in particular the
structure of the bed frame, the number of actuators may
be identical to or different from the number of bed frame
sections. Consequently, according to a first embodiment
of the bed according to the present invention, the
number of actuators is identical to the number of bed
frame sections as each and every bed frame section is
powered by a single actuator. According to an alterna-
tive embodiment of the bed according to the present in-
vention, one or more bed frame sections are powered
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by more than one actuator and the number of actuators
is consequently larger than the number of bed frame
sections. Alternatively or supplementary, according to a
further or alternative embodiment of the bed according
to the present invention, one or more bed frame sections
may be fixed or mechanically linked to another bed
frame section and consequently unpowered by actua-
tors in which case the number of actuators may be
smaller than the number of bed frame sections unless
one or more of the bed frame sections is powered by
more than one actuator.
[0015] It is to be realised that the control means of the
bed according to the present invention preferably in-
cludes a central computer means such as a microproc-
essor means or microprocessor based controller com-
municating with and controlling the actuator means and
further receiving the orders from the remote control ter-
minal. The provision of a central computer means such
as a microprocessor based controller within the control
means of the bed brings about a number of advantages
as to controlling the operation of the bed and further of
programming the control means in accordance with spe-
cific requirements determined by the patient or person
sitting or lying in the bed or determined by the general
application of the bed for specific purposes. Conse-
quently, provided a microprocessor based controller be
used, the positions of the bed frame section correspond-
ing to the individual switch means of the set of switch
means included in the remote control terminal may be
pre-set or programmed according to specific require-
ments rather than be determined by the geometrical
structure of the bed. Furthermore, the provision of the
central computer means such as a microprocessor con-
troller within the control means of the bed according to
the present invention provides additional advantages as
to communication and controlling as is well known within
the computer art per se.
[0016] According to the above realisation of providing
a maximum of safety and security to the patient or per-
son lying or sitting in the bed and also a feeling of safety
to the person operating the remote control terminal, the
central computer of the control means of the bed may
advantageously include a limit programme monitoring
the motion of the individual bed frame sections by
means of separate detectors or through monitoring the
motion of the individual actuators for adjusting the mo-
tion of the individual actuators dependent on the motion
of the other actuators for preventing the actuators from
raising or lowering the bed frame sections or a single
bed frame section beyond specific allowable limits such
as a specific maximum inclination relative to an adjacent
bed frame section. The limit program of the central com-
puter of the bed may further as is well known in the art
include specific outer boundary limits preventing, in
case of malfunction, the actuators from moving beyond
the allowable limits and preventing in the first place the
person or patient lying in the bed from being injured or
harmed and in the second place preventing the actua-

tors from damaging the bed frame structure or the bed
itself.
[0017] The remote control terminal of the bed accord-
ing to the present invention may be implemented in any
appropriate manner as an independent remote terminal
as an integral control terminal of the bed and may further
communicate with the control means of the bed in any
appropriate matter such as through a wireless link or a
wired link. Provided a cable connection is established
between the remote control terminal and the control
means, the cable connection may be implemented as a
multicore cable connection in which each specific order
generated by the switch means of the remote control
terminal is transmitted through a respective wire con-
nection or alternatively, the remote control terminal may
include multiplexing means such as time divisional mul-
tiplexing means or frequency multiplexing means allow-
ing a two wire cable or a coax cable to be used for trans-
mitting the specific orders generated by the switch
means of the remote control terminal through a single
two wire or coax cable link. According to a different im-
plementation of the remote control terminal of the bed
according to the present invention, the connection be-
tween the remote control terminal and the control means
of the bed is established as an optical link or alternatively
as a wireless link being an optical, an ultrasonic, an ra-
dio-transmission or infrared link. Further alternatively,
the remote control terminal may be constituted by a PC
(personal computer) communicating with a central com-
puter means of the control means of the bed through a
parallel or serial link such as a local or public network.
[0018] Provided the communication between the re-
mote control terminal and the control means of the beds
of the type involving signal transformation such as con-
version of DC signals into frequency multiplexed or time
divisional multiplex signals, the transmission link may
also include an information link from the control means
to the remote control terminal in which instance the re-
mote control terminal preferably also includes a display
for informing the person holding and operating the re-
mote control terminal about the status of the bed and
also the operation of the bed.
[0019] According to techniques well known within this
technical field per se, the bed preferably comprises an
additional, exterior frame in which the bed frame divided
into a plurality of individual sections is journalled. The
exterior frame may further as is well known in the art
comprise a head and a foot board and the exterior frame
may be journalled or supported on an underframe which
preferably is a frame positioned on wheels allowing the
bed to be moved easily from one place to another.
[0020] The exterior frame may, according to alterna-
tive embodiments of the bed according to the present
invention, constitute a stationary exterior frame or may,
alternatively and preferably, be raisable or lowerable rel-
ative to the underframe by means of a separate actuator
allowing the person controlling the operation of the bed
to raise or lower the exterior frame such as for making
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it more easy for the person sitting or lying the bed to get
out of the bed by lowering the exterior frame to a low
position or alternatively to raise the exterior frame to a
high or elevated position for certain nursing purposes.
[0021] The remote control terminal including the man-
ually operable switch means characteristic of the
present invention allowing the bed frame sections to be
positioned in specific pre-set positions rather than allow-
ing each and every bed frame section to be raised or
lowered independently of the other bed frame sections,
may further for certain applications include one or more
switch means for ordering a specific actuator to raise or
lower a specific bed frame section. It is contemplated
that for some purposes, a person sitting or lying in a bed
may wish to have the section supporting the back and
head of the person raised or lowered relative to the sit-
ting position for obtaining a higher degree of comfort.
Similar specific applications may require the independ-
ent adjustment of the individual bed frame sections from
the individual positions characteristic of the present in-
vention.
[0022] The actuators of the bed according to the
present invention may be constituted by any appropriate
power generating element such as hydraulic, pneumatic
or electric power driven elements or alternatively pres-
surised air operated elements. Preferably, the actuators
are constituted by electric power driven elements such
as electric motors or electric actuators and further pref-
erably, the actuator means are constituted by low volt-
age electric motors including linear or displaceable rods
or arms as the low voltage electric motors allows the
bed to be constructed including low voltage elements
exclusively for eliminating the risk of exposing the per-
son sitting or lying in the bed to excessive electric
shocks from e.g. a mains supply outlet.
[0023] The present invention further relates to a re-
mote control terminal for use in connection with a bed
for obtaining the above object, advantage and feature
together with numerous objects, advantages and fea-
tures which will be evident from the below description of
presently preferred embodiments of the present inven-
tion, which bed comprises bed frame divided into a plu-
rality of sections constituting individual sections f or sup-
porting the back or the head of a person lying on or sit-
ting in the bed, for supporting the person's buttocks, for
supporting the person's thigh, and for supporting the
person's crus and feet, connector means linking the bed
frame sections together in a continuous bed frame struc-
ture and allowing the individual bed frame section to piv-
ot relative to the adjacent bed frame section, a further
plurality of actuator means for raising or lowering the
respective bed frame section relative to the adjacent
bed frame section through pivoting the respective bed
frame section relative to the adjacent bed frame section,
and control means communicating with and controlling
the actuator means through the supplying of addressing
orders to the actuator means, the remote control termi-
nal having a communication link being a wire connection

or a wireless link for communicating with the control
means of the bed and including a set of manually oper-
able switch means, each individual switch means rep-
resenting a specific position of each of the bed frame
sections of the plurality of bed frame sections and each
switch means of the set of switch means transmitting a
specific order through the communication link to the
control means when the switch means in question is
manually actuated for causing the control means to
transform the specific order into a set of addressing or-
ders supplied to the actuator means of the further plu-
rality of actuators means for establishing a shift of the
position of the individual bed frame sections into the po-
sition represented by the switch means in question.
[0024] The present invention is now to be further de-
scribed with reference to the drawings in which

figs. 1a, 1b and 1c are perspective and schematic
views of three alternative embodiments of a remote
control terminal to be used in connection with a bed,
in particular a hospital bed,

fig. 2 is a schematic view of a simple wiring scheme
of controlling four bed frame motors of a bed by
means of the remote control terminal illustrated in
fig. 1a,

fig. 3 is an elevational, schematic and partly broken
away view of a four section bed including four actu-
ators and controllable in accordance with the teach-
ings of the present invention by means of the re-
mote control terminal such as the remote control
terminal illustrated in figs. 1a and fig. 2, and

fig. 4 is a schematic view illustrating a wireless re-
mote control terminal to be used in connection with
the bed illustrated in fig. 3.

[0025] In fig. 1a, a first and presently preferred em-
bodiment of a remote control terminal implemented in
accordance with the teachings of the present invention
and to be used in connection with a control system of a
bed also implemented in accordance with the teachings
of the present invention is shown. The control terminal
illustrated in fig. 1a is in its entirety designated the ref-
erence numeral 10 and includes a housing 12 com-
posed of a top housing part 14 and a bottom housing
part 16. The two housing parts 14 and 16 together con-
stituting the housing 12 may be fit together by means of
screws or simply snap fitted together establishing the
housing 12. From the lower end of the housing 12, a
multicore cable 18 extends through a bushing 20.
[0026] Within the housing 12, a plurality of switches
is positioned preferably mounted on a printed circuit
board. The switches may be operated by means of keys
exposed at the top surface of the top housing part 14.
At the top of the housing 12 opposite the bushing 20,
two keys 22 and 24 are provided which keys serve the
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purpose of allowing a person holding the control termi-
nal 10 to raise an exterior frame of a bed by operating
the key 22 or alternatively lowering the outer frame of
the bed by operating or depressing the key 24. A further
set of keys 26, 28, 30 and 32 are provided constituting
keys characteristic of the present invention. The key 26
like the keys 28, 30 and 32 serve the purpose of allowing
the person holding and operating the control terminal 10
to position the individual sections of the bed in a specific
position by the simple operation of a single key rather
than operating the individual motors of the sectional bed
one at the time.
[0027] By operating the key 26, the control system of
the bed connected to the control terminal 10 causes the
motors such as the four motors of a bed to be described
below to position the four sections of the bed in positions
resembling the diagram of the key 26 or more precisely
in a position allowing the person lying in the bed to have
his or her back rest raised and the foot rest lowered for
allowing the person to read in a newspaper or in a book
as illustrated schematically in the diagram on the key 26.
[0028] Similarly by the operation of the key 28, the
sections of the bed are all positioned in a horizontal ori-
entation allowing the individual resting or lying on the
bed to sleep as illustrated diagramatically on the key 28.
The single bottom operation concept of the present in-
vention further allows the person holding an operating
the control terminal 10 to position the bed in a position
illustrated on the key 30 in which position the back rest
of the bed is raised which position makes it more easy
for a person lying or resting in the bed to raise to a stand-
ing position or be raised to a standing position as is il-
lustrated on the key 30 which illustrates the person sit-
ting on the edge of the bed having his or her legs de-
pending from the bed rest. The key 32 further allows the
person holding an operating the control terminal 10 to
position the sections of the bed in a specific resting po-
sition in which the section supporting the person's thighs
is raised whereas the section supporting the person's
crus and feet are lowered. It is to be realised that the
keys 26, 28, 30 and 32 in accordance with the teachings
of the present invention cause through operation the in-
dividual sections of the bed frame of the bed to be po-
sitioned in specific positions as illustrated schematically
on the respective keys as distinct from the prior art con-
trol terminals which include a set of keys allowing the
person holding and operating the control terminal to op-
erate a single motor of the bed frame system one at the
time for raising or lowering a specific section of the bed
frame system independent on the position and the mo-
tion of the other sections of the bed frame system.
[0029] The control terminal 10 further includes two
keys positioned at the lower end of the top housing part
14 which keys resemble the prior art operation keys of
prior art remote control terminals as the keys 34 and 36
allows the person holding and operating the control ter-
minal 10 to lower or alternatively raise the section of the
bed frame system supporting the crus and feet of the

person resting or lying in the bed. It has been realised
that the position of the section supporting the crus and
feet of the person or individual lying or resting in the bed
is to some extent individually determined and a incorrect
position of the section supporting the crus and feet of
the person lying or resting on the bed may give origin to
a feeling of discomfort to the person or individual. The
keys 34 and 36 may alternatively be used for establish-
ing the above described Trendelenburg position by rais-
ing or lowering the section of the bed frame system sup-
porting the crus and feet of the person lying or resting
in the bed. Alternatively, provided the bed is of a struc-
ture having a head end and foot end including separate
actuators for raising or lowering the frame supported by
the head end and foot end, the keys 34 and 36 may be
used for addressing and operating the actuators includ-
ed in the head end and foot end, respectively and in do-
ing so, establishing a position of tilt of the bed frame
relative to the supporting surface.
[0030] In figs. 1b and 1c, two alternative embodiments
of the control terminal implemented in accordance with
the teachings of the present invention are shown. The
second embodiment 10' of the control terminal imple-
mented in accordance with the teachings of the present
invention illustrated in fig. 1b includes a housing 12'
which is ergonomically designed for allowing the person
holding and operating the control terminal 10' to simply
depress one key at a time by means of the thumb. The
control terminal 10' includes two keys 22' and 24' similar
to the keys 22 and 24 described above and further four
keys 26', 28', 30' and 32' similar to the keys 26, 28, 30
and 32 described above. As distinct from the above-de-
scribed first embodiment of the control terminal 10, the
control terminal 10' shown in fig. 1b includes no keys
similar to the keys 34 and 36 described above. Like the
above described first embodiment 10 of the control ter-
minal implemented in accordance with the teachings of
the present invention, the second embodiment 10' also
includes a cable 18' which is connected to the housing
12' through a bushing 20'. It is to be realised that the
keys 22', 24', 26', 28', 30' and 32' like the keys 22, 24,
26, 28, 30, 32, 34 and 36 of the first embodiment 10
described above may be connected through a set of
wires or as mentioned above through a printed circuit
board to the individual cores of a multicore cable con-
stituting the cable 18' and similarly the cable 18. Alter-
natively, a multiplexing circuit may be included in the
control terminal which multiplexer circuit may convert
the signal generated through the operation of one of the
keys of the control terminal into a frequency multiplex
signal or alternatively a time divisional multiplex signal
in which case the cable such as the cables 18 and 18'
of the first and second embodiment 10 and 10', respec-
tively, may be substituted by a two-wire of coax cable
rather than a multicore cable.
[0031] In fig. 1c, a third embodiment of the control ter-
minal is shown designating the reference numeral 10".
The control terminal 10" also includes a housing
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12" composed of two housing parts 14" and 16". Further
like the above-described first and second embodiments,
a cable 18" is connected to the housing 12" through a
bushing 20". The third embodiment 10" further includes
an eyelet 19 positioned at the opposite end of the hous-
ing 12" relative to the cable 18", i.e. at the top end of the
housing 12". The eyelet 19 serves the purpose of allow-
ing a person holding and operating the control terminal
10" to position the terminal 10" in a hanging position on
the bed as the control terminal 10" may be easily hung
on a hook or a similar device having the hook received
within the eyelet of the control terminal. At the upper sur-
face of the top housing part 14" of the housing 12", six
manually operable keys are provided designated the
reference numerals 22", 26", 28", 30", 32" and 34".
These keys generally serve the same purpose as the
keys described above in connection with the description
of the control terminal 10 and no detailed discussion of
these keys are therefore presented. It is to be realised
that the components and elements of the second em-
bodiment 10' of the control terminal described above
with reference to fig. 1b and similarly the components
and elements of the third embodiment of the control ter-
minal 10" described above with reference to fig. 10c
serving the same purpose as components and ele-
ments, respectively, described in greater details with ref-
erence to fig. 1a are designated the same integer refer-
ence, however added a marking or alternatively the
marking " for indicating the similarity and correspond-
ence with the previously described elements shown in
fig. 1a.
[0032] In fig. 2, a schematic and diagrammatic view
is shown illustrating the transformation of the signals
generated through the operation of the keys 26, 28, 30,
32, 34, 36, 22 and 24 into control signals addressing a
central control means 50 such as a microprocessor hav-
ing appropriate input-output interfaces through which
the microprocessor 50 communicates with a total of 4
actuators A, B, C and D.
[0033] In fig. 3, the actuators A, B, C and D are shown
in connection with a bed 60. The bed 60 comprises an
exterior frame mentioned above and designated the ref-
erence numeral 62 which exterior frame is connected to
the actuator D which actuator serves the purpose of rais-
ing or lowering the exterior frame 62 and in doing so also
raising and lowering the bed frame of the bed which bed
frame is composed of four sections 64, 66, 68 and 70.
On top of the bed frame, a mattress 72 is positioned. In
fig. 3, the bed frame section 64 constitutes a first section
on which the person's back and head is resting and
which first section is acted upon by the actuator A for
raising or lowering the first bed frame section 64 relative
to the adjacent or second bed frame section 64. The
second bed frame section 66 is rigidly connected to the
exterior frame 62 and as indicated above linked to the
first bed frame section 64 and further linked to a third
bed frame section 68. The second bed frame section 66
serves the purpose of supporting the person's buttocks

whereas the third bed frame section 68 serves the pur-
pose of supporting the person's thigh. The third bed
frame section 68 is acted upon by the actuator B for rais-
ing and lowering the third bed frame section 68 and is
further linked to the fourth bed frame section 70 on which
the actuator C acts. The fourth bed frame section 70
serves the purpose of supporting the person's crux and
feet. In fig. 3, the reference signs 74 and 76 designate
to control terminals which are rigidly connected to the
bed frame sections 64 and 68, respectively, and which
control terminals may be operated by the person sitting
or lying in the bed or alternatively by a person standing
next to the bed. The control terminals 74 and 76 may
operate in parallel with the remote control terminal 10
shown in fig. 1a or alternatively constitute parts of a re-
mote control terminal system as the one part such as
the part 74 which part is easily operated by the person
sitting or lying in the bed allows for the positioning of the
bed frame sections 64, 66, 68, 70 in two specific posi-
tions, exclusively, whereas the part 76 which part is to
be operated by the person standing by the bed and nor-
mally constituted by a person nursing the individual lying
or sitting in the bed allows for the positioning of the bed
in all relevant positions or only a limited number of spe-
cific positions. Through the division of the possible po-
sitions in which the bed frame section may be positioned
into one part operated by means of the remote control
terminal part 74 and another part which is operated by
means of the remote control terminal part 76, it may fur-
ther from a safety precaution point of view be ensured
that the person sitting or lying in the bed does not unin-
tentionally position the bed frame sections in the most
extreme positions which might else cause injury or harm
to the person or individual.
[0034] Now returning to fig. 2, the key 26 is shown
together with a switch 261 which switch serves the pur-
pose of supplying a positive voltage such as +5 VDC
present from a positive supply line 40 to a set of address-
ing 1/0 or high/low input channels of the microprocessor
50. The microprocessor 50 includes four sets of input
lines constituting lines for the addressing of the actua-
tors A, B, C and D for causing the actuators to raise or
lower the corresponding bed frame sections. Provided
the key 26 is depressed actuating the switch 261, a pos-
itive voltage signal constituting a logical high is supplied
to the line high or 1 of the input addressing terminals
belonging to the actuators A, B and C through three di-
odes 42, 44 and 46. As is evident from fig. 2, the input
lines 1 and 0 belonging to the actuator D are not ad-
dressed through the depression of the key 26 and the
switching of the switch 261. Through the supply of the
logical 1 to the logical high or 1 input lines of the micro-
processor 50 belonging to the actuators A, B and C, the
microprocessor is addressed for supplying electric pow-
er to the actuator A, B and C for establishing the position
schematically illustrated on the key 26 and correspond-
ing to the setting or reading position. Through the supply
of the logical 1 to the three logical 1 input lines belonging
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to the three actuators A, B and C, the microprocessor
irrespective of the original position of the four bed frame
sections 64, 66, 68 and 70 operate the actuators A, B
and C for positioning the three operable bed frame sec-
tions 64, 68 and 70 through the supply of power to the
actuators A, B and C for establishing the position of the
bed frame sections 64, 66, 68, 70 illustrated schemati-
cally on the key 26 and also illustrated in fig. 3.
[0035] The microprocessor 50 includes internally a
program representing the final position of the bed frame
sections 64, 68 and 70 as represented in fig. 3 and also
as is well known in the art includes limiting programmes
preventing any person operating the control terminal 10
from shifting any of the bed frame sections or the exte-
rior bed frame 62 to a position which might cause injury
to the person lying or sitting in the bed. Provided the key
28 is operated, a switch 281 supplies power through
three diodes similar to the diodes 42, 44 and 46 de-
scribed above to the logical low input lines belonging to
the actuators A and B and to the logical high input line
belonging to the actuator C for causing the-first and third
bed frame sections 64 and 68, respectively, to be low-
ered to a horizontal position and for causing the fourth
bed frame section 70 to be raised to the horizontal po-
sition.
[0036] A further switch 301 belonging to the key 30
supplies power to the logical 1 input lines belonging to
the actuators A and C and also supplies power to the
logical low input line belonging to the actuator B for
causing the actuator A to raise the first bed frame sec-
tion 64 and similarly raise the fourth bed frame section
70 through the supply of power to the actuators A and
C and cause the actuator B to lower the third bed frame
section 68 and in doing so establishing the sitting posi-
tion illustrated on the key 30 in which the bed frame sec-
tion 66, 68 and 70 are positioned in an overall horizontal
orientation whereas the first bed frame section 64 is
raised.
[0037] A further switch 321 belonging to the key 32
supplies power through respective diodes to the logical
high input line belonging to the actuator B and to the
logical low input lines belonging to the actuators A and
C for causing the actuator B to raise the third bed frame
section 68 and for causing the actuators A and C to low-
er the first bed frame section and the fourth bed frame
section 70, respectively, as the first bed frame section
64 is positioned in an overall horizontal orientation.
[0038] Two additional switches 341 and 361 are pro-
vided belonging to the keys 34 and 36, respectively, for
allowing the person holding and operating the remote
control terminal 10 to cause the actuator C to raise or
alternatively lower the fourth bed frame section 10 as
the logical 1 and the logical 0 input line, respectively,
belonging to the actuator C are addressed through re-
spective diodes connected to the switches 341 and 361,
respectively.
[0039] In fig. 2, two additional switches 221 and 241
are provided belonging to the keys 22 and 24 for ad-

dressing the logical 1 and the logical 0 input line, respec-
tively, belonging to the actuator D for causing the actu-
ator D to raise or alternatively lower the exterior frame
62 as is discussed and described above.
[0040] It is to be understood that the input lines or
channels of the microprocessor 50 shown in Fig. 2 along
with the addressing diodes such as the diodes 42, 44,
and 46 may be integrated into the interface on input
block of the microprocessor 50.
[0041] In fig. 4, a further embodiment 103 of the re-
mote control terminal implemented in accordance with
the teachings of the present invention is shown consti-
tuting a wireless remote terminal. The wireless remote
control terminal 10iii may constitute a terminal which al-
lows for the transmission of signals from the remote con-
trol terminal to the microprocessor 50 exclusively
through an interface block 48 or alternatively may con-
stitute a remote control terminal including a display for
the presentation of information received from the micro-
processor 50 to the person holding and operating the
remote control terminal in which case the wireless link
between the remote control terminal 103 and the micro-
processor is established as a by-directional or duplex
link. The wireless communication may be established
as is well known in the art through ultrasonic transmis-
sion, through infrared transmission or radio transmis-
sion.
[0042] Although the present invention has been de-
scribed above with reference to a number of presently
preferred embodiments, it is to be contemplated that the
present invention is by no means limited to the above
described embodiments as numerous modifications
and amendments obvious to a person having ordinary
skill in the art may readily be deduced based on the
above disclosure and also the common knowledge of
the technician.

Claims

1. A bed comprising a bed frame divided into a plurality
of sections constituting individual sections f or sup-
porting the back or the head of a person lying on or
sitting in the bed, for supporting the person's but-
tocks, for supporting the person's thigh, and for sup-
porting the person's crus and feet, connector means
linking the bed frame sections together in a contin-
uous bed frame structure and allowing the individ-
ual bed frame section to pivot relative to the adja-
cent bed frame section, a further plurality of actuator
means for raising or lowering the respective bed
frame section relative to the adjacent bed frame
section through pivoting the respective bed frame
section relative to the adjacent bed frame section,
control means communicating with and controlling
the actuator means through the supplying of ad-
dressing orders to the actuator means, and a re-
mote control terminal communicating with the con-
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trol means and including a set of manually operable
switch means, each individual switch means repre-
senting a specific position of each of the bed frame
sections of the plurality of bed frame sections and
each switch means of the set of switch means trans-
mitting a specific order to the control means when
the switch means in question is manually actuated
and the control means transforming the specific or-
der into a set of addressing orders supplied to the
actuator means of the further plurality of actuators
means for establishing a shift of the position of the
individual bed frame sections into the position rep-
resented by the switch means in question.

2. The bed according to claim 1, the further plurality of
actuator means being identical to the plurality of bed
frame sections as each bed frame section includes
a single actuator means, or alternatively, the further
plurality of actuator means being different from the
plurality of bed frame sections as at least one of the
bed frame sections includes more than one actuator
means or alternatively includes no actuator means.

3. The bed according to any of the claims 1 or 2, the
control means comprising a central computer
means including a limit programme for preventing
the actuator means from raising or lowering the bed
frame sections beyond specific allowable limits and
receiving feedback information from separate de-
tectors of the individual bed frame sections or from
the actuator means representing the actual posi-
tions of the individual bed frame sections.

4. The bed according to any of the claims 1-3, the re-
mote control terminal being constituted by a hand-
held control terminal connected to the control
means through a cable connection or through a
wireless link for the transmission of the specific or-
ders representing the individual positions repre-
sented by the switch means through a multicore ca-
ble connection, in a multiplexed signalling mode, in
a radio transmission link or an optical transmission
link, or alternatively, the remote control terminal be-
ing constituted by a PC communicating with the
control means through a parallel or serial link such
as a local or public network.

5. The bed according to any of the claims 1-4, further
comprising an additional, exterior frame in which
the bed frame is journalled.

6. The bed according to claim 5, the exterior frame
comprising a head and a footboard and the exterior
frame being journalled or supported on an under-
frame.

7. The bed according to claim 6, the exterior frame be-
ing raisable or lowerable relative to the underframe

by means of separate actuators.

8. The bed according to any of the claims 1-7, the re-
mote control terminal further includes one or more
switch means for ordering a specific actuator to
raise or lower a specific bed frame section, or for
establishing a tilt position of the bed frame

9. The bed according to any of the claims 1-8, the ac-
tuator means being constituted by low voltage elec-
tric motors including linear displaceable rods or
arms.

10. A remote control terminal for use in connection with
a bed comprising a bed frame divided into a plurality
of sections constituting individual sections f or sup-
porting the back or the head of a person lying on or
sitting in the bed, for supporting the person's but-
tocks, for supporting the person's thigh, and for sup-
porting the person's crus and feet, connector means
linking the bed frame sections together in a contin-
uous bed frame structure and allowing the individ-
ual bed frame section to pivot relative to the adja-
cent bed frame section, a further plurality of actuator
means for raising or lowering the respective bed
frame section relative to the adjacent bed frame
section through pivoting the respective bed frame
section relative to the adjacent bed frame section,
and control means communicating with and control-
ling the actuator means through the supplying of ad-
dressing orders to the actuator means, the remote
control terminal having a communication link being
a wire connection or a wireless link for communicat-
ing with the control means of the bed and including
a set of manually operable switch means, each in-
dividual switch means representing a specific posi-
tion of each of the bed frame sections of the plurality
of bed frame sections and each switch means of the
set of switch means transmitting a specific order
through the communication link to the control
means when the switch means in question is man-
ually actuated for causing the control means to
transform the specific order into a set of addressing
orders supplied to the actuator means of the further
plurality of actuators means for establishing a shift
of the position of the individual bed frame sections
into the position represented by the switch means
in question.
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