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Description

[0001] The present invention relates to a bed accord-
ing to the preamble of claim 1.

[0002] Such a hospital bed, for example, is known
from the German patent publication DE-3808408-C2.
This hospital bed comprises an upper body supporting
bed frame part articulated to a support frame and a
thigh supporting bed frame part also articulated to the
support frame. The upper body supporting bed frame
part and the thigh supporting bed frame part are adjust-
able in inclination by respective adjustment means,
which, for example, are cylinder piston devices or a
threaded rod and a worm wheel which may be operated
by hand. The inclination angles of the respective bed
frame parts of this known bed are adjustable independ-
ently of each other so that the problem arises that upon
improper adjustment of the inclination angle of at least
one of the bed frame parts with respect to the support
frame, a patient lying on the bed is positioned in an
ergonomically improper lying or sitting position, which,
in some cases, might lead to damage to the patient's
health. Further, there arises the problem that side rail
members which, in some cases, can be mounted to the
respective bed frame parts in order to prevent the
patient from falling out of bed when moving in an unde-
sired or improper manner might interfere with each
other in the adjacent end portions thereof. This problem
arises in particular if the respective bed frame parts are
inclined with respect to the supporting frame in high
degree.

[0003] Therefore, it is the object of the present inven-
tion to provide a bed in which, upon adjustment of the
inclination angle of at least one of the bed frame parts,
the resulting lying or sitting positioning of the bed is
always ergonomically advantageous for the patient lying
in the bed, and which prevents the mutual interference
of side rail members if such members are attached to
the respective bed frame parts.

[0004] According to the invention this problem is
solved by the bed according to claim 1.

[0005] The bed of the present invention eliminates the
risk of the angular distance between the upper body
supporting bed frame part and the thigh supporting bed
frame part becoming too small and, thus, secures, upon
any adjusting operation of the bed frame parts, an ergo-
nomically advantageous sitting or lying positioning.
Additional side rail members attached to the bed frame
parts do not interfere with each other even if at least one
of the bed frame parts is lifted to a high extent.

[0006] For controlling the operation of the adjustment
means the bed according to the present invention fur-
ther comprises control means. With these control
means the hospital personnel or the patient lying on the
bed is able to easily adjust the inclination angle of the
respective bed frame parts. The control means may
comprise control mode selection means for selecting a
plurality of different control modes of said control
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means. This allows selecting different control modes,
which, for example, comprise a mode in which the incli-
nation angle of the upper body supporting bed frame
part has priority over the inclination angle of the thigh
supporting bed frame part or vice versa. The control
mode selection means may comprise a first control
mode selection means for selecting a knee-up control
mode in which said thigh supporting bed frame part 36
is lifted and in which the upper body supporting bed
frame part is lowered from its inclination position in case
said angular distance falls below a predetermined mini-
mum value, in order to maintain said predetermined
minimum value of said angular distance between said
upper body supporting bed frame part and said thigh
supporting bed frame part. When the knee-up control
mode is selected, the positioning of the thigh supporting
bed frame part has priority over the positioning of the
upper body supporting bed frame part, which is particu-
larly advantageous if the patient lying on the bed wants
his thighs or legs to be positioned in a specific position,
or if, owing to a specific injury the thighs or legs have to
be positioned in a specific position. The control mode
selection means may further comprise a second control
mode selection means for selecting a head-up control
mode in which said upper body supporting bed frame
part 32 is lifted and in which the thigh supporting bed
frame part is lowered from its inclination position, in
case said angular distance falls below a predetermined
minimum value, in order to maintain said predetermined
minimum value of said angular distance between said
upper body supporting bed frame part and said thigh
supporting bed frame part. With the second control
mode selection means the patient lying on the bed is
able to give the positioning of the upper body supporting
bed frame part priority over the positioning of the thigh
supporting bed frame part in case the patient wants his
upper body to be positioned in a specific upright posi-
tion, for example for eating, without the risk of the angu-
lar distance between the upper body supporting bed
frame part and the thigh supporting bed frame part
becoming too small.

[0007] In order to avoid frequent changes of the incli-
nation positions of the bed frame parts, in case one of
the bed frame parts is adjusted in angular position, it is
proposed lowering said upper body supporting bed
frame part and/or said thigh supporting bed frame part
only if said inclination position is a maximum inclination
position of said upper body supporting bed frame part
and/or said thigh supporting bed frame part.

[0008] Alternatively, it is possible to lower the respec-
tive bed frame parts only in case the inclination position
is an inclination position of said upper body supporting
bed frame part and/or said thigh supporting bed frame
part within a predetermined angle range in the region of
a maximum inclination position of said upper body sup-
porting bed frame part and/or said thigh supporting bed
frame part.

[0009] In order to provide easy access to the control
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means for a patient lying on the bed it is proposed
arranging the control means on a side rail member con-
nected to said upper body supporting bed frame part.
[0010] Some patients’ injuries absolutely require that
the bed be positioned in a predetermined position which
is not to be changed afterwards. In order to prevent
readjustment of the angular positions of the bed frame
parts by the patient it is proposed providing lockout con-
trol means for disabling controlling of the operation of
the adjustment means via the control means, these
lockout control means being operable by the hospital
personnel only.

[0011] A swinging movement of at least the upper
body supporting bed frame part requires additional
space which has to be generated in the region of the
articulation of the upper body supporting bed frame part
to the support frame. This space, in particular, is neces-
sary for the mattress which might become pressed in
the curved region thereof as well as for the patient's hip
part, which now comes into a sitting position. Therefore,
it is proposed articulating said upper body supporting
bed frame part and said thigh supporting bed frame part
to a hip supporting bed frame part fixedly mounted to
said supporting frame, the swinging axis of the upper
body supporting bed frame part being movable in said
longitudinal direction upon swinging movement of said
upper body supporting bed frame part so as to move
towards said swinging axis of said thigh supporting bed
frame part, in case said swinging movement of said
upper body supporting bed frame part is a lowering
movement, and away from said swinging axis of said
thigh supporting bed frame part, in case said swinging
movement of said upper body supporting bed frame
part is a lifting movement.

[0012] The linear movement of the articulation axis of
the upper body supporting bed frame parts also pro-
vides additional free space between side rail members
which might be mounted to the respective bed frame
parts, thus preventing the side rail members from mutu-
ally interfering with each other upon a swinging move-
ment of at least the upper body supporting bed frame
part and, additionally, avoiding the risk of a patient's arm
or finger getting squeezed between the side rail mem-
bers upon lifting the bed frame parts.

[0013] As a further aspect, which is independent of
the aspect mentioned above, the present invention is
directed to a side rail arrangement, said side rail
arrangement comprising a first side rail member
mounted to a first bed frame part in a lateral portion
thereof and having an axis of elongation extending in
essential parallel to a plane defined by said first bed
frame part, a second side rail member mounted to a
second bed frame part in a lateral portion thereof and
having an axis of elongation extending in essential par-
allel to a plane defined by said second bed frame part,
said first bed frame part and said second bed frame part
being articulated to a support frame of said bed about
respective first and second axis for adjusting a lying
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and/or sitting positioning of said bed, said first side rail
member and said second side rail member constituting
a safety wall member of said bed, an axial end portion
of said first side rail member positioned adjacent to an
axial end portion of said second side rail member and/or
said axial end portion of said second side rail member
being configured so as not to interfere with each other
upon a swinging movement of at least one of said first
and second bed frame parts.

[0014] The side rail arrangement according to the
present invention eliminates the risk of the first and sec-
ond side rail members interfering with each other upon
a swinging movement of the respective bed frame parts.
The side rail arrangement according to the present
invention further provides sufficient free space between
the first and second side rail members in every inclina-
tion position of the first and second bed frame parts in
order to prevent a patient's arm or fingers positioned
between the side rail members during the swinging
movement from being injured.

[0015] Preferably, the first and second side rail mem-
bers are swingably mounted to said first and second
bed frame parts, respectively, so as to be swingable
between a raised position in which said first and second
side rail members in common constitute said safety wall
member, and a lowered position in which said first and
second side rail members allow lateral access to the
bed. This allows moving the respective side rail mem-
bers between the respective positions, thus obviating
the necessity of dismounting the respective side rail
members if free lateral access to the bed is required.
[0016] If the axial end portion of the first side rail mem-
ber comprises an inclined portion having an outline
inclined with respect to said longitudinal axis of said first
side rail member, said outline being inclined in an
upward direction away from said second side rail mem-
ber, it is secured that upon a lifting movement of one of
the bed frame parts no edge portions of the side rail
members abut against each other and, thus, would lock
the swinging movement of the bed frame parts. The
invention thus allows a large swinging range of the bed
frame parts.

[0017] Preferably, the inclined portion has an approx-
imately circular outline with a centre of said approxi-
mately circular outline lying in the region of said first
axis.

[0018] Therefore, upon a swinging movement of the
first bed frame part the edge of the first side rail member
moves along a circular line without any portion of the
edge of the first side rail member being brought nearer
to the second side rail member.

[0019] Additionally, the end portion of the second side
rail member may comprise an inclined portion having an
outline inclined with respect to said longitudinal axis of
said second side rail member, said outline being
inclined in an upward direction towards said first side rail
member. Together with the embodiment of the first side
rail member this specific embodiment of the second
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side rail member ensures that the safety wall member
constituted by the first and second side rail members is
a substantially closed wall member without an exces-
sive gap between the first and second side rail mem-
bers even if the respective bed frame parts are not
inclined with respect to the support frame.

[0020] Preferably, the first and second side rail mem-
bers are provided on each side of the bed. Thereby, a
patient is prevented from falling out of bed even if the
bed is not arranged adjacent to a wall.

[0021] The first bed frame part may be an upper body
supporting bed frame part and the second bed frame
part may be a lower leg supporting bed frame part artic-
ulated to a thigh supporting bed frame part, said thigh
supporting bed frame part being directly articulated to
said support frame. In this configuration, the first and
second side rail members can always follow the inclina-
tion adjustment movements of the upper body support-
ing bed frame part and the thigh supporting bed frame
part and, therefore, in every inclination position consti-
tute a safety wall member directly adjacent to the sur-
face the patient is positioned on.

[0022] In the following, preferred embodiments of the
present invention are described in detail with respect to
the appending drawings, in which:

fig. 1 is a perspective side view of a hospital
bed according to the present invention;
fig. 2 is a plan view showing respective bed
frame parts of the bed according to the
present invention;

fig. 3 is a diagrammatic side view of the respec-
tive bed frame parts in differently inclined
positions;

fig. 4 is a diagrammatic side view correspond-
ing to the side view of figure 3 showing the
bed frame parts in a different inclination
position;

fig. 5,6 are diagrammatic side views showing a
kind of adjusting the inclination of an
upper body supporting bed frame part;
and

fig. 7 is a flow chart of the adjustment proce-
dure for the bed of the present invention.

[0023] Infigure 1 a hospital bed is generally denoted
by 10. The hospital bed comprises a lower support
structure 12 with ground wheels 14 for easily moving
the bed 10 on the floor. A support frame 16 is height
adjustably and inclination adjustably supported by said
lower support structure 12 via respective pairs of sup-
port arms 18 and 20. Each of the support arms 18, 20
comprises two arm parts 22, 24, 26, 28, being articu-
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lated to each other with one end portion thereof and
articulated to the lower support structure (arm portions
24, 28) and to the support frame 16 (arm portions 22,
26) with another end thereof, respectively. The height
and/or the inclination of the support frame 16 with
respect to the lower support structure 12 is adjusted by
known devices (not shown in the figures), e.g., a
threaded rod and electric adjustment motor associated
with each of the arm parts 18, 20.

[0024] The support frame 16 carries a bed frame 30
constituted of a plurality of bed frame parts. These bed
frame parts comprise a bed frame part 32 supporting
the upper body of a patient lying on a bed, a bed frame
part 34 for supporting a patient's hip, a bed frame part
36 for supporting a patient's the upper leg portion (thigh
portion) and a bed frame part 38 for supporting a
patient's lower leg portion. Bed frame parts 32 and 36
are articulated with one end portion to the support
frame 16, respectively, so as to enable adjustment of
inclination of these bed frame parts 32, 36 with respect
to support frame 16. Additionally, the articulated end
portion of the frame part 32 is linearly movable in a lon-
gitudinal direction of the support frame 16 upon swing-
ing movement of the frame part 32. Thus, the lying or
sitting position of the patient may be adjusted.

[0025] The lower leg supporting bed frame part 38 is
articulated with one end thereof to another end of the
upper leg supporting bed frame part 36 so as to enable
adjustment of the knee inclination angle of the patient.
The inclination of the various articulated bed frame
parts may be adjusted by any known adjustment
means, such as a cylinder piston device, a threaded rod
and an electric adjustment motor. The adjustment
means for adjusting the inclination of the respective bed
frame parts are shown schematically in figure 1. A first
adjustment means comprising a threaded rod and an
electric adjustment motor is fixed with one end portion
thereof with respect to the support frame 16 and is fixed
with its other end portion with respect to the upper body
supporting bed frame part 32. By adjusting the effective
length of the first adjustment means 80 the inclination of
the upper body supporting bed frame part with respect
to the support frame 16 can be adjusted.

[0026] A second adjustment means 82 for adjusting
the inclination angle of the thigh supporting bed frame
part 36 with respect to the support frame 16 is fixed with
respect to the support frame 16 with one end portion
thereof and is fixed with respect to the thigh supporting
bed frame part 36 with its other end portion. By adjust-
ing the effective length of the second adjustment means
82 the inclination angle of the thigh supporting bed
frame part 36 can be adjusted.

[0027] A third adjustment means 84 is fixed with
respect to the support frame 16 with one end portion
thereof and is fixed with respect to the lower leg sup-
portion bed frame part 38 with another end portion
thereof. By adjusting the effective length of the third
adjustment means 84 the inclination angle of the lower
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leg supporting bed frame part 38 with respect to the
thigh supporting bed frame part 36 and, therefore, the
knee inclination angle can be adjusted.

[0028] As will be described later on, the operation of
the various adjustment means employed for adjusting
the inclination angle of the different bed frame parts with
respect to the supporting frame 16 and the operation of
the adjustment means for adjusting the height and the
inclination of the support frame 16 with respect to the
lower support structure 12 is controlled by control
means 88, 89 fixedly mounted to the bed 10.

[0029] Further, the bed frame parts 32 and 38 carry
side rail members 40 and 42 in order to prevent the
patient from falling out of bed. The side rail members 40
and 42 are swingably mounted to the respective bed
frame parts 32 and 38 so as to be swingable between a
working position (illustrated in fig. 1) in which the side
rail members 40 and 42 prevent the patient from falling
out of bed and also prevent lateral access to the bed,
and a rest position (not illustrated in fig. 1), in which the
side rail members 40, 42 are swung towards the ground
in order to enable lateral access to the bed. As can be
seen in figure 1, a controller 88 of the control means 88,
89 is attached to the side rail member 40 which is
mounted to the upper body supporting bed frame part
32. Thus, a patient lying on the bed is able to adjust the
various inclination positions from his lying or sitting posi-
tion in bed simply by touching one of a plurality of con-
trol buttons 90 provided on the controller 88.

[0030] The control means 88, 89 are electrically con-
nected to all of the adjustment means shown in fig. 1 by
respective signal lines (not illustrated in the figures),
and also all of the adjustment means and the control
means 88,89 may be connected to a source of electric
energy (an accumulator, etc.) via respective lines (not
illustrated in the figures).

[0031] Although not shown in the figures, side rail
members may be provided on each side of the bed in
order to prevent a patient from falling out of bed when
moving in an undesired manner, even if the bed is not
arranged adjacent to a wall. Further, a controller 88 may
be attached to each of the side rail members disposed
on every side of the bed in order to allow the patient to
adjust the inclination irrespective of the patient's posi-
tion in the bed.

[0032] As further shown infig. 1, a plurality of holding
devices 59 is mounted to the bed frame parts 32, 36, 38.
These holding devices 59 serve for supporting respec-
tive mattress supporting panel parts 62, 66, 68 with
respect to the respective bed frame parts 32, 36 and 38.
The mattress supporting panel parts, in turn, carry a
mattress (not illustrated in fig. 1).

[0033] The holding devices 59 further serve for later-
ally fixing the mattress with respect to the respective
bed frame part.

[0034] The bed further comprises a head side end bar
44 being connected to the lower support structure 12 by
mounting rods 46, 48. A foot side end bar 50 is directly
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fixed to the support frame 16. The head side end bar 44
and the foot side end bar 50 are arranged with respect
to a longitudinal axis of the bed 10 so as to extend sub-
stantially perpendicularly in a lateral direction with
respect to the longitudinal axis at the respective head
side end and foot side end of the bed 10.

[0035] The head side end bar 44 and foot side end bar
50 serve for carrying a plurality of different accessories.
As shown in figure 1, these accessories may comprise
a substantially U-shaped manoeuvering bar 52 and a
foot side panel 54 carried by the foot side end bar 50,
and a head side panel 56, a pole 58 for carrying contain-
ers for infusion liquid, etc., a patient helper carrying a
grip (not illustrated in fig. 1) for helping the patient lying
in the bed change his position in the bed. Of course, a
plurality of further accessories not illustrated in the fig-
ures may be carried by the respective end bars 44, 50,
and it is also possible to attach the pole 58, for example,
to the foot side end bar 50 and to attach a substantially
U-shaped manoeuvering bar 52 to the head side end
bar 44, in case the patient helper 60 is not necessary.
[0036] The functioning of the bed of the present inven-
tion upon adjusting the inclination angle of the different
bed frame parts will now be described with respect to
figures 3, 4 and 7.

[0037] The control means 88, 89 shown in figure 1
comprise the controller 88, e.g., a switch panel with a
plurality of control buttons 90, as already mentioned, as
well as a control box 89 comprising a microcomputer
with a central processing unit (not illustrated in the fig-
ures) and being fixed to the lower support structure 12.
The controller 88 is connected to the control box 89 via
signal lines (not illustrated in the figures). The central
processing unit is supplied with a first angular position
signal indicative of the inclination angle of the upper
body supporting bed frame part with respect to the sup-
port frame 16, a second angular position signal indica-
tive of the inclination angle of the thigh supporting bed
frame part 36 with respect to the support frame 16. Fur-
ther, a third angular position signal indicative of the incli-
nation angle of the lower leg portion supporting bed
frame part 38 with respect to the thigh supporting bed
frame part 36 may be supplied to the central processing
unit. The respective angular position signals may be
provided by angular position sensors (not illustrated)
associated with each of the bed frame parts, by rotation
position sensors associated with each of the adjustment
means 80, 82, 84 and indicating the effective length of
the respective adjustment means and, therefore, the
inclination angle of the respective bed frame parts, or
the like. The adjustment procedure will be described in
accordance with the flow chart of figure 7.

[0038] First, in a step S1, the microcomputer within
the control box 89 calls for determination as to whether
one of the adjustment means 80, 82 has been activated.
If none of the adjustment means has been activated, the
processing procedes to a return step S19, and the
processing of the flow chart of figure 7, which is
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repeated with a predetermined frequency, is terminated.
If the answer is "yes" in step S1, it is detected that one
of the adjustment means 80, 82 has been activated for
adjusting the inclination of the respective bed frame
parts. The respective adjustment means may be acti-
vated by one of the control buttons 90, for example, a
lift- or a lower-button for lifting or lowering the respective
bed frame part. Then a step S3 determines the inclina-
tion angle a; of the upper body supporting bed frame
part 32 and the thigh supporting bed frame part 36 from
the respective first and second angular position signals.
Following the step S3, a step S5 determines the angular
distance a4 between the upper body supporting bed
frame part 32 and the thigh supporting bed frame part
36. As can be seen in figure 4, the angular distance aq
is the angle enclosed between the upper body support-
ing bed frame part 32 and thigh supporting bed frame
part 36, whereas the inclination angles a1 and a2 of the
upper body supporting bed frame part 32 and the thigh
supporting bed frame part 36 are the angles between
the support frame 16 and the respective bed frame
parts.

[0039] The angular distance ay may be calculated by
the microcomputer using the following equation (l)

ay=180°-a,-a, 0]

[0040] Then a step S7 compares the angular distance
a4 with a minimum angular distance agn,,. For securing
an ergonomically advantageous positioning of a patient
the minimum angular distance agmj, may for example
be 85°. In case aq > ayni, the processing proceeds to
the return step S19 followed by the termination of the
processing.

[0041] i, however, in step S7 it is determined that a4
< Agmin, then it is determined that the angular distance
between the upper body supporting bed frame part 32
and the thigh supporting bed frame part 36 has entered
a region in which an ergonomically advantageous posi-
tion of the patient lying or sitting on the bed cannot be
secured any longer.

[0042] In this case, a step S9 asks whether a knee-up
control mode has been selected. This means that the
patient lying on the bed has chosen the knee-up control
mode by pressing one of the control buttons 90 of the
controller 88. The knee-up control mode is a control
mode in which the inclination position of the thigh sup-
porting bed frame part 36 has priority over the inclina-
tion position of the upper body supporting bed frame
part 32. Such a control mode may be selected by the
patient if he wants his thighs to take a predetermined
position. If the answer is "yes" in step S9, a step S15
calls for a determination whether the upper body sup-
porting bed frame part is in a predetermined inclination
position. Such a predetermined inclination position may
be the maximum inclination of the upper body support-
ing bed frame part 32 with respect to the support frame
16 and may be, for example, 70°. Alternatively, this pre-
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determined inclination position may be a position within
a predetermined angle range in the region of the maxi-
mum inclination position.

[0043] If the answer is "no" in step S15, which means
that the upper body supporting bed frame part is not in
its maximum position or in the region of its maximum
inclination position, the processing proceeds to the
return step S19 without taking any measures for lower-
ing the inclination of the upper body supporting bed
frame part. This is done so, since, even if upon adjusting
the inclination of the thigh supporting bed frame part 36
the angular distance aq falls below the minimum value
Agmin, it is presumed that ay will not fall below ayq, to
an excessive extent, since the upper body supporting
bed frame part 32 is not raised to its maximum inclina-
tion position and, additionally, the inclination angle a, of
the thigh supporting bed frame part is also restricted to
a maximum value, which, for example, may be 55°.
[0044] However, if in step S15 it is decided that the
upper body supporting bed frame part 32 is in the pre-
determined inclination position, in a step S17 the upper
body supporting bed frame part 32 is lowered in order to
maintain the minimum value of the angular distance ag.
The upper body supporting bed frame part 32 may be
lowered by an incremental angle value in every repeti-
tion of the processing shown in figure 7 until it is deter-
mined in step S7 that a4 is no longer smaller than the
minimum angular distance agm,. For lowering the upper
body supporting bed frame part 32, the controller out-
puts a respective drive signal to the adjustment means
80 associated with the bed frame part in every repetition
of the processing of fig. 7.

[0045] If the answer is "no” in step S9, which means
that the knee-up control mode has not been selected, it
is determined that a head-up control mode has been
selected by the patient by pressing one of the respective
control buttons 90. In the head-up control mode, the
inclination adjustment of the upper body supporting bed
frame part 32 has priority over the adjustment of the
inclination of the thigh supporting bed frame part 36,
which, for example, is the case if the patient wants to
take a predetermined sitting position with a substantially
upwardly directed upper body.

[0046] Then a step S11 calls for a determination
whether the thigh supporting bed frame part 36 is in a
predetermined inclination position. As already men-
tioned with respect to the upper body supporting bed
frame part 32, such a predetermined inclination position
may be the maximum inclination position of the thigh
supporting bed frame part in which, for example, the
angle a, may be 55°.

[0047] Alternatively, such a predetermined inclination
position may be an inclination position within an inclina-
tion angle range in the region of the maximum inclina-
tion angle of the thigh supporting bed frame part 36.
[0048] If the answer is "no" in step S11, the processing
proceeds to the return step S19. This means that the
thigh supporting bed frame part is not positioned in the
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predetermined inclination position, and, therefore, no
steps for lowering the same are necessary. As has
already been mentioned with respect to step S15, it is
not necessary to lower the thigh supporting bed frame
part 36 in case aq falls below ayn,, as the thigh sup-
porting bed frame part is not inclined to its maximum
extent and, therefore, it is presumed that ay will not fall
below aynin to an excessive extent.

[0049] If the answer is "yes" in step S11, then in a step
$13 the thigh supporting bed frame part 36 is lowered in
order to maintain the minimum angular distance agmin
between the upper body supporting bed frame part 32
and the thigh supporting bed frame part 36 followed by
the return step and the termination of the processing.
The thigh supporting bed frame part 36 may be lowered
by an incremental angle value with every repetition of
the processing of figure 7 until it is determined in step
S7 that a4 is not smaller than agmin, in the same manner
as described with respect to step 17.

[0050] As can be seen in the description of the flow
chart of figure 7 and figures 3 and 4, the bed of the
present invention always secures an ergonomically
advantageous sitting or lying position for a patient
placed on the bed without the risk of the angular dis-
tance between the upper body supporting bed frame
part and thigh supporting bed frame part becoming too
small upon adjustment of the respective bed frame
parts, which might lead to injuries or, at least, uncom-
fortableness for the patient.

[0051] Although not described in detail here, the con-
trol means 88, 89 may further comprise means for
adjusting the lower leg portion supporting bed frame
part 38 with respect to the thigh supporting bed frame
part 36 always in an optimum manner in case the incli-
nation of the thigh supporting bed frame part 36 is
adjusted. Further, the controller 88 may comprise a con-
trol button for allowing a patient to adjust the inclination
of the lower leg portion supporting bed frame part 38
with respect to the thigh supporting bed frame part 36.

[0052] Alternatively to the preferred embodiment
described above, the time sequence of step S7 and the
steps S9 to S17 may be changed. Further, it is also pos-
sible to omit steps S11 and S15.

[0053] The control means 88, 89 of the bed of the
present invention may further comprise means for
selecting a plurality of other control modes. Such a con-
trol mode can be, for example, a control mode in which,
if the upper supporting bed frame part 32 is raised from
a flattened, substantially horizontally directed position,
the thigh supporting bed frame part 36 rises in the same
manner. When the upper body supporting bed frame
part has reached a predetermined inclination position
(e.g., a1 = 16°) the thigh supporting bed frame part 36
stops and, therefore, remains in an inclination position
in which its inclination angle a, corresponds to the pre-
determined inclination angle (e.g., 16°). The upper body
supporting bed frame part 32 will continue to rise until
the respective control button is released. Upon a subse-
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quent lowering of the upper body supporting bed frame
part the thigh supporting bed frame part is also lowered
if the inclination angle a; of the upper body supporting
bed frame part 32 falls below the predetermined angle
(e.g., 16°). This control mode leads to a particularly
relaxed sitting or lying position of the patient and thus
increases the comfort of the person lying on the bed.
Further, with this control mode a person lying in the bed
is prevented from sliding towards the foot end of the bed
when the upper body supporting bed frame part 32 is
lifted.

[0054] The bed according to the present invention fur-
ther comprises a lockout control means 91 which is
positioned with respect to the bed in a position in which
a patient lying on the bed has no access to the lockout
control means 91. The lockout control means 91 serves
for locking operation of the controller 88, in case a
patient has to be placed in a predetermined lying or sit-
ting position and should not have the possibility to read-
just his position. The lockout control means may be
arranged at the lower support structure 12, for example
as illustrated. The lockout control means 91 may also
comprise respective control buttons for controlling the
respective angular positions of the bed frame parts and
of the support frame and may also comprise a micro-
computer for carrying out the control processing for
monitoring and controlling the angular distance a4 when
adjusting the inclination of at least one of the bed frame
parts.

[0055] As can best be seen in figures 3 to 6, the artic-
ulation axis 90 of the upper body supporting bed frame
part 32 carries out a linear movement when the inclina-
tion of the upper body supporting bed frame part 32 is
adjusted. In particular, the linear movement of the artic-
ulation axis 90 is of such a kind that when the upper
body supporting bed frame part 32 is lifted the articula-
tion axis 90 moves in a direction D (cf. fig. 6) away from
the thigh supporting bed frame part 36 in order to create
sufficient space in the hip supporting region of the bed.
[0056] Thus, an excessive deformation of a mattress
lying on the bed and being curved upon lifting the upper
body supporting bed frame part 32 may be avoided and,
additionally, the space for positioning the hip region of
the patient is increased.

[0057] For this reason an articulation arm 92 is pivot-
ally fixed with an end portion 96 thereof to a structural
member 94 which is fixedly secured to the support
frame 16. With a second end portion 98 the articulation
arm 92 is articulated to an intermediate portion 33 of the
upper body supporting bed frame part 32.

[0058] The adjustment means 80 comprises a
threaded rod 100 which can be rotated by an electric
motor 102. The electric motor 102 is articulated to the
structural member 104 by a housing portion thereof.
The structural member 104 is fixed with respect to the
support frame 16. A sleeve 108 is provided with an
internal thread and is screwed on the threaded rod 100.
Upon rotation of the threaded rod 100 the internal
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threaded sleeve 108 is moved in a longitudinal direction
of the rod 100. A connecting rod 110 is fixedly mounted
to the upper body supporting bed frame part 32 with
one end portion thereof and is articulated to the sleeve
108 with an other end thereof.

[0059] Starting from a position as shown in fig. 5, upon
a movement of the sleeve 108 in a direction to the left in
fig. 5, i.e., away from the electric motor 102, the upper
body supporting bed frame part 32 is also pushed to the
left in fig. 5 by the connecting rod 110 articulated to the
sleeve 108. However, as articulation arm 92 with its end
96 is fixed to the structural member 94 so as to be only
swingable, the movement of the upper body supporting
bed frame part 32 to the left in fig. 5 leads to a raising of
the articulation arm 92 and, therefore, also to a swinging
movement of the upper body supporting bed frame part
32 about the articulation axis 90. This leads to a posi-
tioning of the respective structural members, as shown
in fig. 6. In this position the upper body supporting bed
frame part is supported by the articulation arm 92 in the
intermediate portion thereof, thus leading to a stable
configuration even in a raised position of the upper body
supporting bed frame part 32.

[0060] The electric motor 102, which, together with
the threaded rod 100 constitutes the adjustment means
80, however, may be positioned in a manner differing
from that shown in figs. 5 and 6. In order to allow an
inclination of the upper body supporting bed frame part
even to a higher extent the adjustment means 80 may
be positioned in a more inclined positioned with respect
to the hip supporting bed frame part 34, and, therefore,
to the support frame 16.

[0061] Shifting the articulation axis 90 of the upper
body supporting bed frame part leads to a further
advantage, which can be seen in fig. 1. Adjusting the
inclination of the respective bed frame parts might lead
to the problem of the side rail members 40, 42 abutting
against each other with their end portions 112, 114,
thereby locking a further inclination movement of the
bed frame parts. However, moving the articulation axis
90 of the upper body supporting bed frame part 32 away
from the thigh supporting bed frame part 36 also moves
side rail member 40 mounted to the upper body sup-
porting bed frame part 32 away from side rail member
42 mounted to the thigh supporting bed frame part 36
via the lower leg portion supporting bed frame part 38,
thus providing sufficient free space between the end
portions 112, 114 of the respective side rail members
40, 42 upon a swinging movement of the bed frame
parts.

[0062] Additionally, the side rail members 40, 42 are
contoured so as to assist such a providing of sufficient
free space.

[0063] As canbe seen infig. 1, the end portion 112 of
side rail member 40 is inclined with respect to a longitu-
dinal axis of said side rail member 40 so as to extend in
an upwards direction away from the end portion 114 of
side rail member 42. Particularly the end portion 112
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has a substantially circular outline with the circle centre
lying in the region of the articulation axis 90. Therefore,
upon a swinging movement of the upper body support-
ing bed frame part 32 about the articulation axis 90, irre-
spective of the linear movement of the articulation axis
90, there are no parts of the side rail member 40 which
move towards the end portion 114 of side rail member
42, which also avoids an abutment of end portion 112
against end portion 114.

[0064] Alternatively, the adjustment means 80 may
comprise any adjustment means adapted for adjusting
the inclination of the respective bed frame part, e.g., a
cylinder piston device, etc.

[0065] As can also be seen in fig. 1, the end portion
114 of side rail member 42 is inclined with respect to a
longitudinal axis of side rail member 42 in an upward
direction and towards the end portion 112 of side rail
member 40. Together with the specific contour of the
outline of the end portion 112 this leads to a safety wall
constituted by the side rail members 40, 42, which is
substantially closed and which avoids an excessive gap
between the side rail members 40, 42, yet, the swinging
movement of the respective bed frame parts is not
obstructed by the side rail members 40, 42.

[0066] The bed of the present invention allows a
patient placed on the bed to easily control the inclination
of various bed frame parts without running the risk that
upon an erroneous activation of any one of the adjust-
ment means for adjusting the inclination of the bed
frame parts the bed frame parts come into an inclination
position with respect to each other in which the patient
may suffer pain or may even be injured. This safety sys-
tem of the present invention in combination with the par-
ticular design of the side rail members mounted to the
bed also provides that no structural members of the bed
may interfere with each other upon adjusting the inclina-
tion of one of the bed frame parts. Automatic monitoring
and controlling of the angular distance between the
respective bed frame parts to a suitable value enables
even persons who are not familiar with handling such
technical equipment to properly adjust and correct incli-
nation of the respective bed frame parts with respect to
each other.

[0067] It should be noted that the specific values of the
various angles given above are only a selection from a
plurality of angle values and combinations of angle val-
ues which are suitable for positioning a patient in an
ergonomically advantageous position.

Claims

1. A bed, in particular a hospital bed, comprising a
bed frame structure, said bed frame structure com-
prising

- a height and/or inclination adjustable support
frame (16), said support frame (16) defining a
longitudinal axis of said bed and a support
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plane,

an upper body supporting bed frame part (32),
articulated to said support frame (16) in a hip
supporting region thereof so as to be swingable
about an axis (90) substantially perpendicular
with respect to said longitudinal axis and lying
within said support plane, and a thigh support-
ing bed frame part (36), articulated to said sup-
port frame (16) in said hip supporting portion
thereof so as to be swingable about an axis
substantially perpendicular with respect to said
longitudinal axis and lying within said support
plane, for adjusting a lying and/or sitting posi-
tioning of said bed (10),

adjustment means (80, 82) associated with
each of said bed frame parts (32, 36) for adjust-
ing the inclination angle a4, a> of each of said
bed frame parts (32, 36) with respect to said
support frame (16), said adjustment means
(80, 82) being controllable by controll means
(88, 89),

inclination angle determining means (in 88)
associated with each of said bed frame parts
(32, 36) for determining an inclination angle a;,
a, of each of said bed frame parts (32, 36),

angular distance determining means (in 88) for
determining an angular distance ay between
said upperbody supporting bed frame part (32)
and said thigh supporting bed frame part (36),
and

safety means (in 88) for preventing the angular
distance a4 from entering an undesired angle
range, in case at least one of said adjustment
means (80, 82) is actuated for adjusting the
inclination angle a4, a> of the respective bed
frame part (32, 36).

characterized in that

said control means (88, 89) comprise control
mode selection means (90) for selecting a plu-
rality of different control modes of said control
means (88),

said control modes comprising a mode in
which an inclination positioning of one member
of upper body supporting bed frame part (32)
and thigh supporting bed frame part (36) has
priority over the inclination position of the
respective other member of upper body sup-
porting bed frame part (32) and thigh support-
ing bed frame part (36) in case the angular
distance (aq) falls into said undesired angle
range.

2. Bed according to claim 1, said control mode selec-
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tion means (90) comprising a first control mode
selection means (90) for selecting a knee-up con-
trol mode in which said thigh supporting bed frame
part (36) is lifted and in which the upper body sup-
porting bed frame part (32) is lowered from its incli-
nation position in case said angular distance a4 falls
below a predetermined minimum value aymi,, in
order to maintain said predetermined minimum
value agmin of said angular distance ay between
said upper body supporting bed frame part (32) and
said thigh supporting bed frame part (36).

Bed according to one of claims 1 or 2, said control
mode selection means (90) comprising a second
control mode selection means (90) for selecting a
head-up control mode in which said upper body
supporting bed frame part (32) is lifted and in which
the thigh supporting bed frame portion (36) is low-
ered from its inclination position in case said angu-
lar distance a4 falls below a predetermined
minimum value agpy,,, in order to maintain said pre-
determined minimum value agn,, of said angular
distance ay between said upper body supporting
bed frame part (32) and said thigh supporting bed
frame part (36).

Bed according to one of claims 2 or 3, said upper
body supporting bed frame part (32) and/or said
thigh supporting bed frame part (36) being lowered
only in case said inclination position is a maximum
inclination position of said upper body supporting
bed frame portion and/or said thigh supporting bed
frame portion.

Bed according to one of claims 2 or 3, said upper
body supporting bed frame part (32) and/or said
thigh supporting bed frame part (36) being lowered
only in case said inclination position is an inclination
position of said upper body supporting bed frame
part (32) and/or said thigh supporting bed frame
part (36) within a predetermined angle range in the
region of a maximum inclination position of said
upper body supporting bed frame part (32) and/or
thigh supporting bed frame part (36).

Bed according to one of claims 1 to 5, said control
means (88) being arranged on a side rail member
(40) connected to said upper body supporting bed
frame part (32) or said thigh supporting bed frame
part (36).

Bed according to one of claims 1 to 6, further com-
prising lockout control means (91) for disabling con-
trolling of the operation of the adjustment means
(80, 82) via the control means (90), said lockout
control means being operable by the hospital per-
sonnel only.
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Bed according to one of claims 1 to 7, said upper
body supporting bed frame part (32) and said thigh
supporting bed frame part (36) being articulated to
a hip supporting bed frame part (34) fixedly
mounted to said supporting frame (16), the swing-
ing axis (90) of the upper body supporting bed
frame part (32) being movable in said longitudinal
direction upon swinging movement of said upper
body supporting bed frame part (32) so as to move
towards said swinging axis of said thigh supporting
bed frame part (36) in case said swinging move-
ment of said upper body supporting bed frame part
(32) is a lowering movement, and away from said
swinging axis of said thigh supporting bed frame
part (36), in case said swinging movement of said
upper body supporting bed frame part (32) is a lift-
ing movement.

Bed according to one of claims 1 to 8 in combina-
tion with a side rail arrangement, said side rail
arrangement comprising a first side rail member
(40) mounted to a first bed frame part (32) in a lat-
eral portion thereof and having an axis of elonga-
tion extending in essential parallel to a plane
defined by said first bed frame part (32), a second
side rail member (42) mounted to a second bed
frame part (38) in a lateral portion thereof and hav-
ing an axis of elongation extending in essential par-
allel to a plane defined by said second bed frame
part, said first supporting bed frame part (32) and
said second bed frame part (38) being articulated
to a support frame (16) of said bed about respective
first and second axis for adjusting a lying and/or sit-
ting positioning of said bed, said first side rail mem-
ber (40) and said second side rail member (42)
constituting a safety wall member of said bed, an
axial end portion (112) of said first side rail member
(40) positioned adjacent to an axial end portion
(114) of said second side rail member (42) and/or
said axial end portion (114) of said second side rail
member (42) being configured so as not to interfere
with each other upon a swinging movement of at
least one of said first and second bed frame parts.

Bed according to claim 9, said first and second side
rail members (40, 42) being swingably mounted to
said first bed frame part (40) and said second bed
frame part (42) so as to be swingable between a
raised position in which said first and second side
rail members (40, 42) in common constitute said
safety wall members, and a lowered position in
which said first and second side rail members (40,
42) allow lateral access to the bed.

Bed according to one of claims 9 or 10, said axial
end portion (112) of said first side rail member (40)
comprising an inclined portion having an outline
inclined with respect to said longitudinal axis of said
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first side rail member (40), said outline being
inclined in an upward direction away from said sec-
ond side rail member (42).

Bed according to claim 11, said inclined portion
having an approximately circular outline, with a cen-
tre of said approximately circular outline lying in the
region of said first axis (90).

Bed according to one of claims 9 to 12, said axial
end portion (114) of said second side rail member
(42) comprising an inclined portion having an out-
line inclined with respect to said longitudinal axis of
said second side rail member (42), said outline
being inclined in an upward direction towards said
first side rail member (40).

Bed according to one of claims 9 to 13, said first
and second side rail members (40, 42) being pro-
vided on each side of said bed.

Bed according to one of claims 9 to 14, said first
bed frame part (32) being an upper body support-
ing bed frame part (32), and said second bed frame
part (38) being a lower leg portion supporting bed
frame part (38) articulated to a thigh supporting
part (36), said thigh supporting part (36) being
directly articulated to said support frame (16).

Patentanspriiche

1.

Bett, insbesondere Krankenhausbett, umfassend
eine Bettrahmenstruktur, wobei die Bettrahmen-
struktur umfaBt:

- einen hdhen- und/oder neigungsverstellbaren
Tragerrahmen (16), wobei der Trédgerrahmen
(16) eine Langsachse des Betts und eine Tra-
gerebene definiert,

- einen Oberkorper-lagernden Bettrahmenteil
(32), welcher an dem Tragerrahmen (16) in
einem Huft-lagernden Bereich desselben der-
art gelenkig gelagert ist, daB er um eine im
wesentlichen orthogonal beziglich der Langs-
achse und innerhalb der Tragerebene liegende
Achse (90) schwenkbar ist, und einen Ober-
schenkel-lagernden Bettrahmenteil (36), wel-
cher an dem Tragerrahmen (16) in seinem
Huft-lagernden Abschnitt derart gelagert ist,
daB er um eine bezlglich der Langsachse im
wesentlichen orthogonale und innerhalb der
Tragerebene liegende Achse schwenkbar ist,
zum Einstellen einer Liege- und/oder Sitzposi-
tion des Bettes (10),

- jedem der Bettrahmenteile (32, 36) zugeord-
nete Einstellmittel (80, 82) zum Einstellen des
Neigungswinkels a, a, von jedem der Bettrah-
menteile (32, 36) beziiglich des Tragerrahmens
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(16), wobei die Einstellmittel (80, 82) durch ein
Steuer-/Regelmittel (88, 89) steuerbar/regelbar
sind,

- jedem der Bettrahmenteile (32, 36) zugeord-
nete Neigungswinkel-Bestimmungsmittel (in
88) zum Bestimmen eines Neigungswinkels a;,
a, von jedem der Bettrahmenteile (32, 36),

- ein Winkelabstand-Bestimmungsmittel (in 88)
zum Bestimmen eines Winkelabstands ay zwi-
schen dem Oberkoérper-lagernden Bettrah-
menteil (32) und dem Oberschenkel-lagernden
Bettrahmenteil (36), und

- ein Sicherheitsmittel (in 88) zum Verhindern,
daB der Winkelabstand ay in einen uner-
winschten Winkelbereich eintritt, falls wenig-
stens eines der Einstellmittel (80, 82) zum
Einstellen des Neigungswinkels ay, a, des
jeweiligen Bettrahmenteils (32, 36) betatigt ist,
dadurch gekennzeichnet,
daB das Steuer-/Regelmittel (88, 89) ein
Steuer-/Regelmodus-Wahimittel (90) zum
Wahlen einer Mehrzahl von verschiedenen
Steuer-/Regelmodi des Steuer-/Regelmittels
(88) umfaBt, wobei die Steuer-/Regelmodi
einen Modus umfassen, in welchem eine Nei-
gungsposition eines Elements eines Oberkér-
per-lagernden Bettrahmenteils (32) und des
Oberschenkel-lagernden Bettrahmenteils (36)
gegenuber der Neigungsposition des jeweils
anderen Elements von Oberkérperlagerndem
Bettrahmenteil (32) und Oberschenkel-lagern-
dem Bettrahmenteil (36) Vorrang besitzt, falls
der Winkelabstand (ag) in den unerwiinschten
Winkelbereich fallt.

Bett nach Anspruch 1, wobei das Steuer-/Regelmo-
dus-Wahimittel (90) ein erstes Steuer-/Regel-
Modus-Wahimittel (90) umfaBt zum Auswahlen
eines Knie-nach-oben-Steuer-/Regelmodus, in wel-
chem der Oberschenkel-lagernde Bettrahmenteil
(36) angehoben wird und in welchem der Oberkoér-
per-lagernde Bettrahmenteil (32) von seiner Nei-
gungsposition in dem Fall abgesenkt wird, in
welchem der Winkelabstand a4 unter einen vorbe-
stimmten Minimalwert ay.,, féllt, um den vorbe-
stimmten Minimalwert ayi, des Winkelabstands a4
zwischen dem Oberkérper-lagernden Bettrahmen-
teil (32) und dem Oberschenkel-lagernden Bettrah-
menteil (36) aufrechtzuerhalten.

Bett nach Anspruch 1 oder 2, wobei das Steuer-
/Regelmodus-Wahlmittel (90) ein zweites Steuer-
/Regel-Modus-Wahimittel (90) umfaBt zum Wahlen
eines Kopf-nach-oben-Steuer-/Regelmodus, in wel-
chem der Oberkérper-lagernde Bettrahmenteil (32)
angehoben wird, und in welchem der Oberschen-
kel-lagernde Bettrahmenteil (36) von seiner Nei-
gungsposition in dem Fall abgesenkt wird, in
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welchem der Winkelabstand a4 unter einen vorbe-
stimmten Minimalwert agm, fallt, um den vorbe-
stimmten Minimalwert ayi, des Winkelabstands ay
zwischen dem Oberkérper-lagernden Bettrahmen-
teil (32) und dem Oberschenkel-lagernden Bettrah-
menteil (36) aufrechtzuerhalten.

Bett nach Anspruch 2 oder 3, wobei der Oberkér-
per-lagernde Bettrahmenteil (32) und/oder der
Oberschenkel-lagernde Bettrahmenteil (36) ledig-
lich in dem Fall abgesenkt werden, in welchem die
Neigungsposition eine maximale Neigungsposition
des Oberkorper-lagernden Bettrahmenteils
und/oder des Oberschenkel-lagernden Bettrah-
menteils ist.

Bett nach Anspruch 2 oder 3, wobei der Oberkér-
per-lagernde Bettrahmenteil (32) und/oder der
Oberschenkel-lagernde Bettrahmenteil (36) ledig-
lich in dem Fall abgesenkt werden, in welchem die
Neigungsposition eine Neigungsposition des Ober-
kérper-lagernden Bettrahmenteils (32) und/oder
des Oberschenkel-lagernden Bettrahmenteils (36)
innerhalb eines vorbestimmien Winkelbereichs im
Bereich einer Position maximaler Neigung des
Oberkorper-lagernden Bettrahmenteils (32)
und/oder des Oberschenkel-lagernden Bettrah-
menteils (36) ist.

Bett nach einem der Anspriche 1 bis 5, wobei das
Steuer-/Regelmittel (88) an einem Seitenschienen-
element (40) angeordnet ist, welches mit dem
Oberkoérper-lagernden Bettrahmenteil (32) oder
dem Oberschenkellagernden Bettrahmenteil (36)
verbunden ist.

Bett nach einem der Anspriiche 1 bis 6, ferner
umfassend ein Sperrsteuer-/regelmittel (91) zum
Sperren der Steuerung/Regelung des Betriebs der
Einstellmittel (80, 82) Uber das Steuer-/Regelmittel
(90), wobei das Sperrsteuer-/regelmittel lediglich
von dem Krankenhauspersonal bedienbar ist.

Bett nach einem der Anspriiche 1 bis 7, wobei der
Oberkoérper-lagernde Bettrahmenteil (32) und der
Oberschenkel-lagernde Bettrahmenteil (36) mit
einem am Tragerrahmen (16) fest angebrachten
Huft-lagernden Bettrahmenteil (34) gelenkig ver-
bunden sind, wobei die Schwenkachse (90) des
Oberkoérper-lagernden Bettrahmenteils (32) in der
Langsrichtung bei einer Schwenkbewegung des
Oberkoérper-lagernden Bettrahmenteils (32) derart
bewegbar ist, daB sie sich in dem Fall auf die
Schwenkachse des Oberschenkel-lagernden Bett-
rahmenteils (36) zu bewegt, in welchem die
Schwenkbewegung des Oberkérper-lagernden
Bettrahmenteils (32) eine Absenkbewegung ist,
und in dem Fall von der Schwenkachse des Ober-
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schenkel-lagernden Bettrahmenteils (36) wegbe-
wegt, in welchem die Schwenkbewegung des
Oberkoérper-lagernden Bettrahmenteils (32) eine
Anhebebewegung ist.

Bett nach einem der Anspriiche 1 bis 8 in Kombina-
tion mit einer Seitenschienenanordnung, wobei die
Seitenschienenanordnung ein erstes Seitenschie-
nenelement (40) umfaBt, welches an einem ersten
Bettrahmenteil (32) in einem seitlichen Abschnitt
desselben angebracht ist und eine Langsachse
aufweist, welche sich im wesentlichen parallel zu
einer durch den ersten Bettrahmenteil (32) definier-
ten Ebene erstreckt, und ein zweites Seitenschie-
nenelement (42) umfaBt, welches am zweiten
Bettrahmenteil (38) in einem seitlichen Abschnitt
desselben angebracht ist und eine Langsachse
aufweist, welche sich im wesentlichen parallel zu
einer durch den zweiten Bettrahmenteil definierten
Ebene erstreckt, wobei der erste lagernde Betirah-
menteil (32) und der zweite Bettrahmenteil (38) an
einem Tragerrahmen (16) des Betts um jeweils eine
erste und eine zweite Achse drehbar gelagert sind,
um eine Liege- und/oder Sitzposition des Betts ein-
zustellen, wobei das erste Seitenschienenelement
(40) und das zweite Seitenschienenelement (42)
ein Sicherheitswandelement des Bettes bilden,
wobei ein zu einem axialen Endabschnitt (114) des
zweiten Seitenschienenelements (42) benachbart
angeordneter axialer Endabschnitt (112) des ersten
Seitenschienenelements (40) und/oder der axiale
Endabschnitt (114) des zweiten Seitenschienenele-
ments (42) derart ausgestaltet sind, daB sie bei
einer Schwenkbewegung von wenigstens einem
der ersten und zweiten Betirahmenteile sich nicht
gegenseitig stéren.

Bett nach Anspruch 9, wobei das erste und das
zweite Seitenschienenelement (40, 42) schwenk-
bar am ersten Bettrahmenteil (40) und am zweiten
Bettrahmenteil (42) derart angebracht sind, daf sie
zwischen einer angehobenen Position, in welcher
das erste und das zweite Seitenschienenelement
(40, 42) gemeinsam die Sicherheitswandelemente
bilden, und einer abgesenkien Position ver-
schwenkbar sind, in welcher das erste und das
zweite Seitenschienenelement (40, 42) einen seitli-
chen Zugang zum Bett erlauben.

Bett nach Anspruch 9 oder 10, wobei der axiale
Endabschnitt (112) des ersten Seitenschienenele-
mentes (40) einen schrag verlaufenden Abschnitt
mit einer UmriBlinie umfaBt, welche bezlglich der
Langsachse des ersten Seitenschienenelements
(40) geneigt ist, wobei die UmriBlinie in einer Rich-
tung nach oben weg von dem zweiten Seitenschie-
nenelement (42) schrag verlauft.
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Bett nach Anspruch 11, wobei der schrag verlau-
fende Abschnitt eine naherungsweise kreisférmige
UmriBlinie aufweist, wobei ein Mittelpunkt der
naherungsweise kreisférmigen UmriBlinie im
Bereich der ersten Achse (90) liegt.

Bett nach einem der Anspriiche 9 bis 12, wobei der
axiale Endabschnitt (114) des zweiten Seitenschie-
nenelements (42) einen schradg verlaufenden
Abschnitt mit einer UmriBlinie aufweist, welche
bezlglich der Langsachse des zweiten Seiten-
schienenelements (42) geneigt ist, wobei die
UmriBlinie in einer Richtung nach oben zu dem
ersten Seitenschienenelement (40) hin schrag ver-
lauft.

Bett nach einem der Anspriiche 9 bis 13, wobei das
erste und das zweite Seitenschienenelement (40,
42) an jeder Seite des Bettes vorgesehen sind.

Bett nach einem der Anspriiche 9 bis 14, wobei der
erste Bettrahmenteil (32) ein Oberkérper-lagernder
Bettrahmenteil (32) ist und der zweite Betirahmen-
teil (38) ein den unteren Beinabschnitt lagernder
Bettrahmenteil (38) ist, welcher an einem Ober-
schenkel-lagernden Teil (36) gelenkig gelagert ist,
wobei der Oberschenkel-lagernde Teil (36) direkt
an dem Tragerrahmen (16) gelenkig gelagert ist.

Revendications

1.

Lit, en particulier lit d'hdpital, comprenant une
structure de cadre de lit, ladite structure de cadre
de lit comprenant :

- un cadre de support (16) dont la hauteur et/ou
l'inclinaison peuvent étre réglées, ledit cadre
de support (16) définissant un axe longitudinal
dudit lit et un plan de support,

- une section de cadre de lit (32) supportant le
torse du patient, articulée audit cadre de sup-
port (16) dans une zone de ce dernier suppor-
tant le bassin du patient, de maniére a pouvoir
pivoter autour d'un axe (90) sensiblement per-
pendiculaire par rapport audit axe longitudinal
et se situant dans ledit plan de support, et une
section de cadre de lit (36) supportant la partie
supérieure des jambes du patient, articulée
audit cadre de support (16) dans ladite partie
de ce dernier supportant le bassin du patient,
de maniére a pouvoir pivoter autour d'un axe
sensiblement perpendiculaire par rapport audit
axe longitudinal et se situant dans ledit plan de
support, pour régler une position couchée
et/ou assise dudit lit (10),

- des moyens de réglage (80,82) associés a cha-
cune desdites sections de cadre de lit (32, 36)
pour régler l'angle d'inclinaison a4, as de cha-
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cune desdites sections de cadre de lit (32, 36)
par rapport audit cadre de support (16), lesdits
moyens de réglage (80, 82) pouvant étre com-
mandés par les moyens de commande (88,
89),

- un moyen de détermination de I'angle d'incli-
naison (en 88) associé a chacune desdites
sections de cadre de lit (32, 36) pour détermi-
ner un angle d'inclinaison a4, a, de chacune
desdites sections de cadre de lit (32, 36)

- un moyen de détermination de la distance
angulaire (en 88) pour déterminer une distance
angulaire a4 entre ladite section de cadre de lit
(32) supportant le torse du patient et ladite sec-
tion de cadre de lit (36) supportant la partie
supérieure des jambes du patient, et

- des moyens de sécurité (en 88) pour empécher
la distance angulaire a4 de venir se situer dans
une plage d'angles indésirables, lorsque au
moins un desdits moyens de réglage (80, 82)
est actionné pour régler l'angle d'inclinaison a;,
ao de la section du cadre de lit correspondante
(32, 36).
caractérisé en ce que lesdits moyens de com-
mande (88, 89) comprennent des moyens de
sélection du mode de commande (90) pour
sélectionner plusieurs modes de commande
différents desdits moyens de commande (88),
lesdits modes de commande comprenant un
mode dans lequel une position d'inclinaison de
I'un des éléments parmi la section de cadre de
lit (32) supportant le torse du patient et la sec-
tion de cadre de lit (36) supportant la partie
supérieure des jambes a priorité sur I'autre élé-
ment parmi la section de cadre de lit (32) sup-
portant le torse du patient et la section de
cadre de lit (36) supportant la partie supérieure
des jambes lorsque la distance angulaire (ay)
vient a se situer dans la plage d'angles indési-
rables.

Lit selon la revendication 1, ledit moyen de sélec-
tion du mode de commande (90) comprenant un
premier moyen (90) de sélection du mode de com-
mande pour sélectionner un mode de commande
de relevage des genoux dans lequel ladite section
de cadre de lit (36) supportant la partie supérieure
des jambes est soulevée, et dans lequel ladite sec-
tion de cadre de lit (32) supportant le torse du
patient est abaissée, a partir de sa position d'incli-
naison lorsque ladite distance angulaire a4 devient
inférieure & une valeur minimale prédéterminée
A4min. Pour maintenir ladite valeur minimale prédé-
terminée ay, de ladite distance angulaire ag entre
ladite section de cadre de lit (32) supportant le
torse du patient et ladite section de cadre de lit (36)
supportant la partie supérieure des jambes.
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3. Lit selon I'une quelconque des revendications 1 ou

2, ledit moyen de sélection du mode de commande
(90) comprenant un deuxiéme moyen (90) de
sélection du mode de commande pour sélectionner
un mode de commande de relevage de la téte dans
lequel ladite section de cadre de lit (32) supportant
le torse du patient est soulevée, et dans lequel
ladite section de cadre de lit (36) supportant la par-
tie supérieure des jambes est abaissée a partir de
sa position d'inclinaison lorsque ladite distance
angulaire aq devient inférieure a une valeur mini-
male prédéterminée ayni,, pour maintenir ladite
valeur minimale prédéterminée ay,, de ladite dis-
tance angulaire a4 entre ladite section de cadre de
lit (32) supportant le torse du patient et ladite sec-
tion de cadre de lit (36) supportant la partie supé-
rieure des jambes.

Lit selon I'une quelconque des revendications 2 ou
3, ladite section de cadre de lit (32) supportant le
torse du patient et/ou ladite section de cadre de lit
(36) supportant la partie supérieure des jambes
étant abaissée uniquement lorsque ladite position
d'inclinaison est une position d'inclinaison maxi-
male de ladite section de cadre de lit supportant le
torse et/ou ladite section de cadre de lit supportant
la partie supérieure des jambes.

Lit selon I'une quelconque des revendications 2 ou
3, ladite section de cadre de lit (32) supportant le
torse du patient et/ou ladite section de cadre de lit
(36) supportant la partie supérieure des jambes
étant abaissée uniquement lorsque ladite position
d'inclinaison est une position d'inclinaison de ladite
section de cadre de lit (32) supportant le torse et/ou
ladite section de cadre de lit (36) supportant la par-
tie supérieure des jambes, dans une plage d'angles
prédéterminés dans la zone d'une position d'incli-
naison maximale de ladite section de cadre de lit
(32) supportant le torse du patient et/ou ladite sec-
tion de cadre de lit (36) supportant la partie supé-
rieure des jambes.

Lit selon I'une quelconque des revendications 1 a 5,
ledit moyen de commande (88) étant placé sur un
élément de barreau latéral (40) relié a ladite section
de cadre de lit (32) supportant le torse du patient ou
ladite section de cadre de lit (36) supportant la par-
tie supérieure des jambes.

Lit selon I'une quelconque des revendications 1 & 6,
comprenant, en outre, un moyen de commande de
verrouillage (91) pour invalider la commande du
fonctionnement du moyen de réglage (80, 82) via le
moyen de commande (90), ledit moyen de com-
mande de verrouillage ne pouvant étre actionné
que par le personnel de I'hdpital uniquement.
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8. Litselon l'une quelconque des revendications 147,

ladite section de cadre de lit (32) supportant le
torse du patient et ladite section de cadre de lit (36)
supportant la partie supérieure des jambes étant
articulées a une section de cadre de lit (34) suppor-
tant le bassin de patient et relié, de maniére fixe,
audit cadre de support (16), I'axe de pivotement
(90) de ladite section de cadre de lit (32) supportant
le torse du patient pouvant se déplacer dans le
sens longitudinal, lors du mouvement de pivote-
ment de ladite section de cadre de lit (32) suppor-
tant le torse du patient, de maniére a se rapprocher
dudit axe de pivotement de ladite section de cadre
de lit (36) supportant la partie supérieure des jam-
bes lorsque ledit mouvement de pivotement de
ladite section de cadre de lit (32) supportant le
torse du patient est un mouvement d'abaissement,
et de maniére a s'éloigner dudit axe de pivotement
de ladite section de cadre de lit (36) supportant la
partie supérieure des jambes lorsque ledit mouve-
ment de pivotement de ladite section de cadre de lit
(32) supportant le torse du patient est un mouve-
ment de relevage.

Lit selon l'une quelconque des revendications 1 & 8,
en association avec un systéme de barreaux laté-
raux, ledit systétme de barreaux latéraux compre-
nant un premier élément de barreau latéral (40) fixé
a une premiére section de cadre de lit (32) dans
une partie latérale de cette derniére, et présentant
un axe d'allongement s'étendant de maniére sensi-
blement paralléle a un plan défini par ladite pre-
miére section de cadre de lit (32), un deuxiéme
élément de barreau latéral (42) fixé & une deuxiéme
section de cadre de lit (38) dans une partie latérale
de cette derniére et présentant un axe d'allonge-
ment s'étendant de maniére sensiblement paralléle
a un plan défini par ladite deuxiéme section de
cadre de lit, ladite premiére section de cadre de lit
(32) et ladite deuxiéme section de cadre de lit (38)
étant articulées a un cadre de support (16) dudit lit,
autour d'un premier et d'un deuxiéme axes respec-
tifs pour régler une position couchée et/ou assise
dudit lit, ledit premier élément de barreau latéral
(40) et ledit deuxiéme élément de barreau latéral
(42) constituant une paroi de sécurité dudit lit, une
partie d'extrémité axiale (112) dudit premier élé-
ment de barreau latéral (40) positionnée de
maniére adjacente a une partie d'extrémité axiale
(114) dudit deuxiéme élément de barreau latéral
(42) et/ou ladite partie d'extrémité axiale (114) dudit
deuxiéme élément de barreau latéral (42) étant
configurées de maniére a ne pas interférer l'une
avec l'autre lors d'un mouvement de pivotement
d'au moins une desdites premiére et deuxieme sec-
tions de cadre de lit.

10. Lit selon la revendication 9, lesdits premier et
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deuxiéme éléments de barreaux latéraux (40, 42)
étant fixés en vue de leur pivotement a ladite pre-
miére section de cadre de lit (32) et ladite deuxiéme
section de cadre de lit (38) de maniére a pouvoir
pivoter entre une position relevée dans laquelle les-
dits premier et deuxiéme barreaux latéraux (40, 42)
constituent ensemble ladite paroi de sécurité, et
une position abaissée dans laquelle lesdits premier
et deuxieme barreaux latéraux (40, 42) permettent
un acceés latéral au lit.

Lit selon I'une quelconque des revendications 9 ou
10, ladite partie d'extrémité axiale (112) dudit pre-
mier élément de barreau latéral (40) comprenant
une partie inclinée présentant un profil incliné par
rapport audit axe longitudinal dudit premier élément
de barreau latéral (40), ledit profil étant incliné vers
le haut en s'éloignant dudit deuxiéme élément de
barreau latéral (42).

Lit selon la revendication 11, ladite partie inclinée
présentant un profil approximativement circulaire,
le centre dudit profil approximativement circulaire
se situant dans la zone dudit premier axe (90).

Lit selon I'une quelconque des revendications 9 a
12, ladite partie d'extrémité axiale (114) dudit
deuxiéme élément de barreau latéral (42) compre-
nant une partie inclinée présentant un profil incliné
par rapport audit axe longitudinal dudit deuxiéme
élément de barreau latéral (42), ledit profil étant
incliné vers le haut en direction dudit premier élé-
ment de barreau latéral (40).

Lit selon I'une quelconque des revendications 9 a
13, lesdits premier et deuxiéme éléments de bar-
reaux latéraux (40, 42) étant prévus de chaque coté
dudit lit.

Lit selon I'une quelconque des revendications 9 a
14, ladite premiére section de cadre de lit (32) étant
une section de cadre de lit supportant le torse du
patient (32), et ladite deuxiéme section de cadre de
lit (38) étant une section de cadre de lit supportant
la partie inférieure des jambes (38) articulée a
ladite section de cadre de lit (36) supportant la par-
tie supérieure des jambes, ladite section de cadre
de lit (36) supportant la partie supérieure des jam-
bes étant directement articulée audit cadre de sup-
port (16).
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