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Description

[0001] The invention relates to a bed, particularly a de-
livery bed, comprising a support frame, a back support
part mounted on the support frame for the purpose of
supporting the back of a user, and a foot support part for
supporting the feet of the user.

[0002] Beds in general and patient care beds in par-
ticular can be adjusted to all sorts of positions. It is thus
often possible to place a backrest partially upright via an
adjusting mechanism in order to provide improved com-
fort for a patient. In the case of so-called delivery beds it
is often not only the backrest that is adjustable, but the
footrest can also be folded away and the legs of the pa-
tient can be placed on two stirrups.

[0003] Beds known from the prior art, such as from US
6 408 464 B1, comprise a foot support part which pro-
vides comfort when a user adopts a reclining position. In
the delivery position this foot support part is absent,
whereby the patient need not switch beds when childbirth
is taking place. In the prior art this is solved by providing
a foot support part which can be removed as a whole.
[0004] For the greatest possible comfort the foot sup-
port partis preferably removed as late as possible before
the delivery. The moment of delivery can however not
always be accurately predicted, and removing the foot
support part requires multiple operations and therefore
takes a relatively long time.

[0005] Removal must further take place with great cer-
tainty, and must not fail. Finally, removal must take place
while the patient is already on the bed. As a precaution,
the delivery bed is therefore sometimes converted well
before the delivery, which results in a waiting time and
thereby in less comfort for the patient.

[0006] WO 93/09750 A1 and CN 101 773 439 B show
further known beds.

[0007] An object of the present invention is to provide
a bed wherein the above stated drawback is at least par-
tially obviated. A further object is to provide a bed, par-
ticularly a delivery bed, which can be adjusted with a high
degree of certainty, speed and reliability between differ-
ent positions, for instance a reclining position in which
the user can lie on the bed and be supported fully, and
adelivery positionin which the user can restin the desired
birthing position.

[0008] Atleastone ofthe objectivesis achieved atleast
partially in a bed, particularly a delivery bed according to
claim 1.

[0009] In such a bed itis not necessary for a foot sup-
port part to be fully dismounted and removed, instead
the foot support part is stored in the storage space under
the back support part when it is not needed, such as
during childbirth. The storage space can here be provid-
ed in the support frame itself or can be provided some-
where else. Because the foot support part and back sup-
port part extend mutually in line (and, in the case that the
foot support part and back support part are disposed hor-
izontally, because both support parts extend at the same
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height), the bed enables a completely flat upper side of
the bed and thereby a comfortable reclining position of
the user. When the foot support part is temporarily not
needed, for instance during childbirth, it can be pushed
away into a storage space. The storage space is embod-
ied and positioned such that the medical personnel caring
for the user need not be inconvenienced thereby at all.
[0010] Inanembodimentthe displacing unitis not only
configured to hold the foot support part substantially hor-
izontal in the fully slid-in and fully slid-out position, the
foot support part also extends substantially horizontally
during the sliding in and out. The fact that the foot support
part then does not protrude upward makes the sliding in
and out more convenient when a user has taken up po-
sition on the bed. The fact that the foot support part then
does not protrude downward means that the bed can be
disposed close to the ground without the foot support
part touching the ground, which would restrict sliding in.
[0011] The displacing unit comprises:

- alower slide-out frame arranged slidably in the stor-
age space;

- an upper slide-out frame coupled via a coupling
mechanism to the slidable lower slide-out frame,
wherein the foot support part is arranged on the up-
per slide-out frame or is formed integrally therewith.

[0012] By coupling the two slide-out frames to each
other only one of the slide-out frames need be displaced.
The other slide-out frame is automatically co-displaced
by the coupling. The coupling mechanism can comprise
pivot arms. The pivot arms are arranged pivotally on the
lower and upper slide-out frame. The slide-out frames
and the pivot arms preferably form a parallelogram con-
struction. In the latter case it is not just the case that the
one slide-out frame follows the other slide-out frame
when the one slide-out frame is slid in or outin longitudinal
direction, but the slide-out frames can also be displaced
toward each other or away from each other in a direction
transversely of the longitudinal direction, this such that
the two slide-out frames remain positioned parallel to
each other.

[0013] According to an embodiment, the displacing
unit is configured to displace the foot support part from
the wholly slid-in position in substantially horizontal di-
rection first, and then also displace the foot support part
in vertical direction. Guiding the upper slide-out frame in
this way has the advantage that the upper slide-out frame
is not displaced in the vertical direction unexpectedly,
which could result in a blocking of the foot support part
when the foot support part is situated in the vicinity of
other elements of the bed.

[0014] According to a further embodiment, the displac-
ing unit comprises:

- first displacing means for displacing the lower slide-
outframe in horizontal direction, wherein the displac-
ing means preferably comprise one or more rails in
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which the lower slide-out frame can travel recipro-
cally;

- second displacing means for displacing the upper
slide-out frame in upward or downward direction
when the lower slide-out part is displaced.

[0015] The division of this movement has the advan-
tage that it is possible to displace the foot support part
out of the support frame in (substantially) its entirety first,
before itis slid upward. A space between the foot support
part and the support frame hereby remains constant dur-
ing sliding out, and a mattress or pillow can remain in
place during the sliding in and out of the foot support part.
[0016] According to an embodiment, the displacing
means comprise:

- two upright plates positioned adjacently of the lower
slide-out frame on either side, wherein each plate is
provided with an elongate slot, wherein the slot com-
prises a substantially horizontally extending slot part
and an upward extending curved slot part;

- a guide which is connected to the upper slide-out
frame and the outer ends of which are arranged in
the slots and are guidable therein.

[0017] These displacing means allow the upper slide-
out frame a great freedom of movement, whereby it can
be displaced with a smoother motion.

[0018] The displacing unit comprises a drive for driving
the displacement of the lower slide-out frame. This drive
comprises a scissor construction, connected on a first
side to a head end of the support frame and connected
on a second, opposite side to the lower slide-out frame,
and an actuator, arranged at the head of the bed and
configured tolengthen or shorten the scissor construction
in order to move the lower slide-out frame respectively
out of and into the storage space in horizontal direction
relative to the support frame. This construction has the
advantage that the space in the support frame which is
taken up by the displacing means is located substantially
at the head end, whereby there is a lot of space for the
foot support part at the foot end.

[0019] The actuator can here be embodied as one sin-
gle extending cylinder, particularly a hydraulic or pneu-
matic extending cylinder. This makes the drive simple
and reliable. It is preferred for the actuator to be a hy-
draulic or pneumatic actuator. This enables the foot sup-
port part to be slid in or slid out electrically and thereby
remotely controlled, and still at a reasonable speed. Such
actuators also ensure that the foot support part can be
displaced almost silently.

[0020] According to an embodiment, the lower slide-
out frame is displaced substantially horizontally by rails
during the horizontal and vertical displacement of the foot
support part. In possible preferred embodiments the rails
are arranged on either side of the lower slide-out frame,
and/or the plate is arranged parallel to the rails, on either
side of the upper slide-out frame. This enables the two
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frames to rest on enough support points, and no unde-
sired leverage is created when a user leans on an out-
ermost side of the foot support part, which could cause
a great amount of force on the opposite side.

[0021] According to an embodiment, the upper slide-
out frame moves through the substantially horizontal slot
part during the horizontal displacement of the foot sup-
port part so that this frame is displaced substantially hor-
izontally. The upper slide-out frame further moves
through a substantially inclining slot part during the ver-
tical displacement of the foot support part, and the upper
slide-out frame is thereby displaced in accordance with
the path described by the inclining slot part.

[0022] According to an embodiment, the displacing
unit further comprises one or more extension elements
for lifting the upper slide-out frame and the foot support
part mounted or formed thereon to a height position
above the maximum height of the outer end of the slot,
wherein the extension elements are preferably arranged
at opposite positions on a transverse rod of the guide.
[0023] Accordingto an embodiment, the bed also com-
prises a pelvis support part for supporting the pelvis of
the user. In further embodiments pivoting means are pro-
vided for the purpose of pivoting at least one of the back
support part, pelvis support part and foot support part
independently of each other. In a preferred embodiment
the bed has a pelvis support part which is arranged at
the foot end of the backrest and is adjustable using a
further actuator between a first position, in which the pel-
vis support part is disposed substantially horizontally,
and a second position in which the pelvis support part is
disposed obliquely toward the head end. A user can sit
on such a pelvis support when it has been adjusted, with-
out this pelvis support getting in the way when the bed
is set up as a lying surface. The back support part can
otherwise also be embodied for adjustment, for instance
using an actuator, between a first position, in which the
backrestis disposed substantially horizontally,and a sec-
ond position, in which the backrest is disposed obliquely
toward the foot end. This has the advantage that the bed
can be used in different situations and a user need not
be moved off the bed between these situations.

[0024] According to an embodiment, the displacing
unit comprises one or more actuators which are electri-
cally powered by a battery which is arranged on the bed,
particularly the support frame. Electrical adjusting means
have the advantage that they require less power from a
user or practitioner, particularly when they are powered
via a battery, since the bed is hereby less dependent on
its environment and can hereby be employed in different
environments.

[0025] Further advantages, features and details of the
present invention will be elucidated on the basis of the
following description of several embodiments thereof.
Reference is made in the description to the figures, in
which:

Fig. 1 is a perspective view of an embodiment of a
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delivery bed in a reclining position with upright back
support part;

Fig. 2 is a perspective view of the embodiment of the
delivery bed of figure 1 in the delivery position;

Fig. 3 is a partially cut-away side view of the embod-
iment of the delivery bed of figures 1 and 2 in a further
position;

Fig. 4 is a partially cut-away side view of the embod-
iment of the delivery bed of figures 1-3 in the delivery
position;

Fig. 5 is a partially cut-away side view of the embod-
iment of the delivery bed of figures 1-4 in the delivery
position;

Fig. 6 is a partially cut-away top view of the embod-
iment of the delivery bed of figures 1-5 in the reclining
position;

Figures 7A and 7B are respectively a partially cut-
away side view and a partially cut-away top view of
the delivery bed of figures 1-6 in a first intermediate
position;

Figures 8A and 8B are respectively a partially cut-
away side view and a partially cut-away top view of
the delivery bed of figures 1-6 in a second interme-
diate position;

Figures 9A and 9B are respectively a partially cut-
away side view and a partially cut-away top view of
the delivery bed of figures 1-6 in a third intermediate
position;

Figures 10A and 10B are respectively a partially cut-
away side view and a partially cut-away top view of
the delivery bed of figures 1-6 in a fully collapsed
position; and

Figure 11 is a schematic representation of a further
embodiment of a delivery bed according to the in-
vention.

[0026] Figure 1 shows a delivery bed 1 comprising a
mobile frame 8 with wheels 9 whereby the bed 1 can
travel over a ground surface, a support frame 5 disposed
substantially horizontally (so parallel to the ground sur-
face), and lifting means 11 arranged between mobile
frame 8 and support frame 5. In the shown embodiment
these lifting means 11 comprise a number of bars 11
which are arranged in a pivoting scissor construction and
are mounted rotatably on mobile frame 8 and support
frame 5. One or more of the bars can be displaced using
an actuator 12. The shown embodiment shows an (op-
tional) second actuator 18. The operation of the latter
actuator will be elucidated below.

[0027] Actuator 12, 18 is preferably a hydraulic or
pneumatic actuator. Such actuators have the advantage,
among others, that support frame 5 can be adjusted slow-
ly and carefully. When actuator 12, 18 comprises for in-
stance one or more extending cylinders (as shown in
figure 1), extending of the cylinders enables support
frame 5 to be displaced in upward direction while, when
the extending cylinders are retracted, support frame 5 is
displaced in downward direction. Support frame 5 re-
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mains in a substantially horizontal position during the up-
ward and downward displacement, whereby the patient
remains reclined/seated in place on the bed and is thus
inconvenienced as little as possible by the displacement.
[0028] Actuator 12, 18 can be controlled by means of
a control unit 14. The control unitis connected to actuator
12, 18 via a wireless or wired connection. Both the actu-
ator 12, 18 and the control unit 14 can be powered by a
battery 13 disposed on frame 8. When a battery is used,
it remains possible to adjust for instance the height of
support frame 5 when delivery bed 1 is displaced. It is
also possible for actuator 12, 18 and control unit 14 to
be powered by a wired connection to a socket outlet.
[0029] In the shown embodiment delivery bed 1 com-
prises three sections which can be moved substantially
independently of each other and which support on sup-
port frame 5, i.e. a back section 2, a foot section 4 and
a pelvis section 3 positioned therebetween. Back section
2 comprises a back support part 20 with a first mattress
part 21 placed thereon, the pelvis part comprises a pelvis
support part 30 with a second mattress part 31 placed
thereon, and foot section 4 comprises a foot support part
40 with a third mattress part41 placed thereon. The three
sections can in principle be moved, more particularly piv-
oted, independently of each other relative to support
frame 5in order to be able to optimally support the patient
in different positions. Driving of the pivoting movement
of back support part 20 and pelvis support part 30 is re-
alized by actuators 16 and 17, which can be actuators
similar to actuator 12 or actuator 18. Actuators 16 and
17 can also be controlled by control unit 14.

[0030] Figures 1-5 all show the same embodiment of
delivery bed 1. Figure 5 shows delivery bed 1 in the so-
called reclining position. In this position the back support
part 20, the pelvis support part 30 and the foot support
part 40 are all positioned mutually in line. In the reclining
position the back support part 20, pelvis support part 30
and foot support part 40 usually extend substantially hor-
izontally. Back support part 20, pelvis support part 30
and foot support part 40 then together form a flat whole
on which the patient can lie and rest before or after the
delivery.

[0031] Whenthedeliveryisaboutto begin, the sections
are placed in the delivery position. This position is for
instance shown in figures 2 and 4. In the delivery position
the back support part 20 is pivoted upward, usually to an
oblique position between a horizontal and vertical posi-
tion. Pelvis support part 30 is further also pivoted upward
to an oblique position, so that the pelvis of a patient lying
obliquely against back support part 20 is supported by
pelvis support part 30. In the birthing position the lower
legs of the patient are held up by two separate supports
(not shown) provided on the sides of support frame 5.
Finally, foot support part 40 is slid in (and thereby disap-
pears wholly or partially under the pelvis support part and
the back support part) so that foot support part 40 does
not get in the way during the delivery and medical staff
can optimally support the delivery.
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[0032] In order to move foot support part 40 from the
inclining position to the delivery position the foot support
part 40 must not only be displaced in horizontal direction,
but must also be displaced downward far enough that it
can be placed in a storage space 43 provided under back
support part 20 and pelvis support part 30. Likewise,
when foot support part 40 is slid out of storage space 43
and moved to the reclining position, foot support part 40
must also be displaced upward so that foot support part
40 can be placed in line with back support part 20 and
pelvis support part 30.

[0033] As stated above, a further actuator 18 can also
be utilized in addition to actuator 12 during adjustment
of support frame 5 relative to frame 8. When delivery bed
1 is embodied as shown in the figures with two actuators
12, 18, it is also possible to tilt support frame 5 over the
width of the bed, whereby the surface created by the two
support parts 20 and 30 is adjusted relative to a surface
on which delivery bed 1 is arranged. Rear back support
part 20 can hereby for instance be moved further upward,
whereby pelvis support part 30 can be moved relatively
further downward. Itis hereby also possible to still provide
a horizontal lying surface on an uneven floor surface.
[0034] As stated above, it is possible to supply actua-
tors 12, 16, 17, 18 and the control unit with power via a
cabled connection. For this purpose delivery bed 1 can
be equipped with a plug 15. This cabled connection also
makes it possible to recharge battery 13. This has the
advantage that battery 13 can be at least largely charged
at all times, or in any case to an extent such that battery
13 is able to ensure the functioning of actuators 12, 16,
17 and 18, among other things, when delivery bed 1 is
displaced.

[0035] The construction with which foot support part
40 can be slid in and out will be described in more detail
below. Reference is made to the accompanying figures,
particularly to figures 5-11.

[0036] Foot support part 40 is displaceable relative to
support frame 5 by a displacing unit. The displacing unit
can here be configured to displace foot support part 40
both in longitudinal direction (more particularly in hori-
zontal direction when support parts 20, 30, 40 extend
horizontally) and in up and downward direction. For this
purpose the displacing unit can for instance comprise a
special guide and drive mechanism. The guide and drive
mechanism of the displacing unit comprises alower slide-
out frame 6 which is supported in support frame 5 and is
displaceable therein in horizontal direction, an upper
slide-out frame 7 which carries on the upper side the
above stated foot support part 40, a coupling mechanism
37 provided between the lower and upper slide-out frame
6, 7 for the purpose of supporting the upper slide-out part
7, a drive for driving the displacement of the lower slide-
outframe 6, and guide means for guiding upper slide-out
frame 7 during the displacement of lower slide-out frame
6.

[0037] Indetermined preferred embodiments of the in-
vention the coupling mechanism 37 is embodied as a so-

10

15

20

25

30

35

40

45

50

55

called parallelogram construction. In such an embodi-
ment a number of pivot arms, together with two parallel
elongate construction parts which are mutually coupled
by the pivot arms, define substantially a parallelogram
form. This makes it possible to move the two coupled
construction parts reciprocally in a direction perpendic-
ularly of the longitudinal direction, wherein the construc-
tion parts are always held substantially parallel relative
to each other by the pivot arms. Such a parallelogram
construction can be formed by the elongate lower slide-
out frame 6, the elongate upper slide-out frame 7 and
the pivotable arms mounted therebetween. The lower
and upper slide-out frame 6, 7 more particularly form two
opposite sides of the parallelogram construction 37. The
other opposite sides of parallelogram construction 37 are
formed by the pivotable (hingable) arms 20A-20D. More
particularly, a rear arm 20A and a front arm 20B is pro-
vided on a first long side of each of the lower and upper
slide-out frame 6, 7, while a rear arm 20C and front arm
20D is provided on a second, opposite long side of each
of the lower and upper slide-out frame 6, 7. The two rear
arms 20A and 20C are also mutually coupled roughly
halfway along via at least a first transverse arm 38, while
the two front arms 20B and 20D are mutually coupled via
at least a second transverse arm 39. In other embodi-
ments (not shown) the arms are however coupled to each
other in other manner, still further transverse arms are
provided in the vicinity of the hinges, or no mutual cou-
pling is present. Each of the arms 20A-20D is further
provided with hinges 24 so that they are hingeable rela-
tive to the lower and upper slide-out frame 6, 7. The par-
allelogram construction 37 is here embodied such that
the upper slide-out frame 7 can be displaced between a
lower position and an upper position in supported manner
without the orientation of the foot support part 40 chang-
ing. In other words, foot support part 40 can be lifted and
lowered while remaining in the horizontal position.

[0038] In order to be able to slide in and slide out the
lower slide-out frame 6 (and the whole of parallelogram
construction 37 and foot support part 40 mounted hinged-
ly thereon) in horizontal direction the following provisions
have been made. Support frame 5 comprises an essen-
tially flat horizontal upper plate 28. Two rails 25 are ar-
ranged on either side of upper plate 28. Each of the frame
parts 6A and 6B on the long sides of lower slide-out frame
6 are further provided with wheels 33 which are placed
at some distance relative to each other and which can
be confined in rails 25, and whereby the lower slide-out
frame 6 can be rolled reciprocally in longitudinal direction
of the bed, i.e. in a substantially horizontal direction.
Slide-out frame 6 is always supported by rails 25 on both
sides in any position, i.e. in the fully slid-in position, in
the fully slid-out position and in all intermediate positions.
[0039] Driving of the reciprocal movement of the lower
slide-out frame 6 is realized by the drive means to be
described below. In the shown embodiment the drive
means comprise a scissor construction 26 disposed in
substantially the same plane as lower slide-out frame 6,
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and an actuator 27. Scissor construction 26 comprises
a number of hingable swivel arms 29A-29D displaceable
relative to each other via hinges 34, relative to a station-
ary transverse fixing beam 35 of support frame 5 and
relative to a movable fixing beam 36 as part of the lower
slide-out frame 6. At one free outer end swivel arm 29A
is further connected hingedly via a hinge 50 to a carriage
51 which can be moved reciprocally in transverse direc-
tion 53 transversely of the longitudinal direction of bed 1
along a carriage rail 52 mounted fixedly on the upper
plate. At one free outer end swivel arm 29D is likewise
mounted hingedly via a hinge 60 on a carriage 61 which
can be moved reciprocally in transverse direction 53
transversely of the longitudinal direction of bed 1 along
a carriage rail 62 mounted fixedly on the upper plate.
[0040] The drive means further comprise one or more
actuators 27. Inthe shown embodiment only one actuator
27 in the form of a hydraulic, pneumatic or electric ex-
tending cylinder is applied. This actuator 27 is connected
hingedly via hinges 54 and 55 to one of the swivel arms.
When extending cylinder 27 is pushed out, this has the
result that a force is exerted evenly via the two hinges
34 and 60 over the width of movable fixing beam 36 and
thereby of lower slide-out frame 6. The lower slide-out
frame 6 is pulled smoothly to the slid-in position by hinge
construction 26 in similar manner.

[0041] In order to ensure that when the lower slide-out
frame 6 is slid out by the drive means of storage space
43, the upper slide-out frame 7 and mounted thereon the
foot support part 40 with mattress 41 are simultaneously
also slid out of storage space 43, and the upper slide-out
frame 7 and mounted thereon the foot support part 40
with mattress 41 moreover come to lie at the same height
as pelvis part 30 and its accompanying mattress 31, the
above stated parallelogram construction 37 between the
lower and upper slide-out frame 6, 7 is provided, as is a
guide construction which urges the upper slide-out frame
7 upward.

[0042] The guide construction comprises two upright
plates or side plates 65, 66 extending on either side of
scissor construction 26. Each of the upright plates 65, 66
is provided with an elongate slot 67. The elongate slot
has a straight slot portion 67A and a curved slot portion
67B. The curved slot portion 67B extends in an upward
direction, as seen from the head of the bed, so as to
displace the upper slide-out frame 7 upward when actu-
ator 27 extends, as will be elucidated below.

[0043] The outer ends 72 of a guide 68 can be placed
in said slots 67. Guide 68 comprises essentially a trans-
verse rod 69 extending transversely of the longitudinal
direction of bed 1 and extension elements 70 provided
on transverse rod 69. Extension elements 70 are ar-
ranged on transverse rod 69 at opposite positions, close
to the upright plates 65, 66. Each extension element 70
is more particularly mounted with its first outer end fixedly
ontransverserod 69 and arranged with its other, opposite
outer end via a hinge 71 hingedly on the upper slide-out
frame 7.
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[0044] Figures 5 and 6 show the situation in which the
upper slide-out frame 7 is in the wholly slid-out position.
By retracting lifting cylinder 27 the length of scissor con-
struction 26 becomes shorter and it pulls the movable
fixing beam 36 rearward in horizontal direction (in the
direction of the head of the bed). When the movable fixing
beam moves rearward in horizontal direction, the lower
slide-out frame 6 formed thereon co-displaces. Due to
the oblique position of the arms 20A, 20B of the parallel-
ogram construction, these arms 20A, 20B also tend to
pull the upper slide-out frame 7 rearward. Because the
upper slide-out frame 7 is however guided in the two slots
67, the parallelogram construction collapses and slide-
out frame 7 (also) moves in downward direction.

[0045] Figures 7A and 7B show a first intermediate po-
sitionin which slide-outframe 7 has already been partially
pulled in (has been displaced in rearward direction and
has also been displaced downward). Figures 8A and 8B
and figures 9A and 9B show respective further interme-
diate positions in which the upper slide-out frame 7 has
been displaced further in each case. In the second inter-
mediate position the upper slide-out frame 7 has already
been slid into storage space 43 to some extent. Finally,
figures 10A and 10B show the delivery position in which
the upper slide-out frame 7 (with the foot support part 40
and mattress 41 mounted thereon) has been pulled in
fully and is located wholly in storage space 43.

[0046] Figure 11 shows the different positions of an
outer end 72 of transverse rod 69 when the lower slide-
out frame 6 and the upper slid-out frame 7 coupled there-
to are slid out from the fully slid-in position (for instance
in the delivery position). P1 shows the first position, in
which the transverse rod 69 (or at least outer end 72
thereof), which is connected to the upper slide-out frame
7, is situated in each of the supports 25 at the beginning
of the slot 67 (i.e. the beginning of the horizontal part 67A
of slot 67). When lower slide-out frame 6 is slid out, arms
20A-20D of the parallelogram construction push upper
slide-out frame 7 along and the two slide-frames 6, 7
move outward together. At position P2 each of the outer
ends 72 arrives at the curved part 67B of slot 67. The
outer end of slide-out frame 7 connected to transverse
rod 69 hereby starts moving upward. The parallelogram
construction now ensures that the whole slide-out frame
7 moves upward, this such that the position of the upper
slide-out frame 7 always remains parallel to the position
of the lower slide-out frame 6. This can be seen in the
parts of the figure showing the positioning at positions
P3 and P4.

[0047] In the schematically shown embodiment of fig-
ure 11 the upper slide-out frame 7 is otherwise directly
connectedto transverse rod 69. This means that the max-
imum height that the upper slide-out frame 7 can reach
is determined by the height at which curved part 67B of
slots 67 ends. In the embodiments of figures 7A-10B the
upper slide-out frame 7 is however connected indirectly
to transverse rod 69 of guide 68. The connection runs
viathe above stated extension elements 70. These make
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it possible to slide the upper slide-out frame 7 upward
just slightly further than the highest position of slots 67
during sliding out. This makes it possible on one side to
transport upper slide-out element 7 upward to an extent
such that the foot support part 40 arranged thereon
comes to lie exactly in line with pelvis support part 30
and/or back support part 20.

Claims
1. Bed, particularly a delivery bed (1), comprising:

- a support frame (5);

- a back support part (20) mounted on the sup-
port frame (5) for the purpose of supporting the
back of a user;

- a foot support part (40) for supporting the feet
of the user;

- a storage space (43) under the back support
part (20), suitable for accommodating the foot
support part (40) therein;

- adisplacing unit for sliding the foot support part
(4) respectively into and out of the storage space
(43), between a slid-in position in which the foot
support part (40) is accommodated substantially
in the storage space (43) and a slid-out position
in which the foot support part (40) has been slid
at least partially out of the storage space (43)
and has been displaced over a height such that
the foot support part (40) extends substantially
in line with the back support part (20), wherein
the displacing unit comprises:

- a lower slide-out frame (6) arranged slidably in
the storage space (43);

- an upper slide-out frame (7) coupled via a cou-
pling mechanism to the slidable lower slide-out
frame (6), wherein the foot support part (40) is
arranged on the upper slide-out frame (7) or is
formed integrally therewith,

wherein the displacing unit comprises a drive for driv-
ing the displacement of the lower slide-out frame (6),
characterized in that the drive comprises:

a scissor construction (26), connected on a first
side to a head end of the support frame (5) and
connected on asecond, opposite side to the low-
er slide-out frame (6); and

an actuator (27), arranged at the head of the bed
and configured to lengthen or shorten the scis-
sor construction (26) in order to move the lower
slide-out frame (6) respectively into and out of
the storage space (43) in horizontal direction rel-
ative to the support frame (5).

2. Bedaccordingto claim 1, wherein the displacing unit
further comprises:
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- first displacing means for displacing the lower
slide-out frame in horizontal direction, wherein
the displacing means preferably comprise one
or more rails in which the lower slide-out frame
can travel reciprocally;

- second displacing means for displacing the up-
per slide-out frame in upward or downward di-
rection when the lower slide-out part is dis-
placed, wherein the second displacing means
comprise two upright plates (25) positioned ad-
jacently of the lower slide-out frame on either
side, wherein each plate is provided with an
elongate slot (67), wherein the slot comprises a
substantially horizontally extending slot part
(67A) and an upward extending curved slot part
(67B); and a guide (68) which is connected to
the upper slide-out frame (7) and the outer ends
(72) of which are arranged in the slots (67) and
are guidable therein.

Bed according to any one of the foregoing claims,
wherein the displacing unit is configured to hold the
foot support part (40) substantially horizontal in the
fully slid-in and fully slid-out position, and wherein
the foot support part (40) preferably also extends
substantially horizontally during the sliding in and
out.

Bed according to any one of the foregoing claims,
wherein the coupling mechanism comprises pivot
arms (20A-20D) which are arranged pivotally on the
lower and upper slide-out frame and wherein the
slide-out frames and the pivot arms form a parallel-
ogram construction.

Bed according to any one of the foregoing claims,
wherein the storage space (43) is provided in the
support frame (5).

Bed according to any one of the foregoing claims,
wherein the displacing unit is configured to displace
the foot support part (40) from the wholly slid-in po-
sition in substantially horizontal direction first, and
then also displace the foot supportpart (40) in vertical
direction.

Bed according to any one of the foregoing claims,
wherein the actuator (27) has a single extending cyl-
inder, particularly a hydraulic or pneumatic extend-
ing cylinder.

Bed according to any one of the claims 2-7, wherein
the lower slide-out frame (6) is displaced substan-
tially horizontally by rails (25) during the horizontal
and vertical displacement of the foot support part
(40) and/or wherein the upper slide-out frame (7)
moves through the substantially horizontal slot part
(67A) during the horizontal displacement of the foot
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support part (40) and is thereby displaced substan-
tially horizontally.

Bed according to any one of the claims 2-8, wherein
the upper slide-out frame (7) moves through a sub-
stantially inclining slot part (67B) during the vertical
displacement of the foot support part (40) and is
thereby displaced in accordance with the path de-
scribed by the inclining slot part (67A).

Bed according to any one of the claims 2-9, wherein
the displacing unit further comprises one or more
extension elements (70) for lifting the upper slide-
outframe (7) and the foot support part (40) mounted
orformed thereon to a height position above the max-
imum height of the outer end of the slot (67), wherein
the extension elements (70) are preferably arranged
at opposite positions on a transverse rod (69) of the
guide.

Bed according to any one of the foregoing claims,
also comprising a pelvis support part (30) for sup-
porting the pelvis of the user and/or comprising piv-
oting means for pivoting at least one of the back sup-
port part (20), pelvis support part (30) and foot sup-
port part (40) independently of each other, wherein
the backrest (2) is preferably adjustable using for
instance an actuator (16) between a first position, in
which the backrest (2) is disposed substantially hor-
izontally, and a second position in which the backrest
is disposed obliquely toward the foot end.

Bed according to any one of the foregoing claims,
wherein the displacing unit comprises one or more
actuators which are electrically powered by a battery
(13) which is arranged on the bed, particularly the
support frame (5).

Bed according to any one of the foregoing claims,
further comprising a frame (8) with wheels (9) to be
disposed on a ground surface and arranged at least
partially under the support frame (5), and wherein
the mutual distance between the frame (8) and the
support frame (5) is adjustable, preferably by a hy-
draulic or pneumatic actuator.

Patentanspriiche

1.

Bett, insbesondere ein Entbindungsbett (1), aufwei-
send:

- einen Stitzrahmen (5);

- ein am Stltzrahmen (5) angebrachtes Riicken-
stutzteil (20) zum Stitzen des Riickens eines
Benutzers;

- ein FuBstitzteil (40) zum Stltzen der FiRe des
Benutzers;
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- einen Stauraum (43) unter dem Rickenstutz-
teil (20), geeignet, umdarin das FuBstutzteil (40)
aufzunehmen;

- eine Verschiebeeinheit zum Verschieben des
FuBstitzteils (40) in den bzw. aus dem Stau-
raum (43) zwischen einer eingeschobenen Po-
sition, in der das Fufstiitzteil (40) im Wesentli-
chen in dem Stauraum (43) aufgenommen ist,
und einer herausgeschobenen Position, in der
das FuBstitzteil (40) zumindest teilweise aus
dem Stauraum (43) herausgeschoben ist, und
auf eine solche Hohe verschoben worden ist,
dass sich das Ful3stutzteil (40) auf gleichem Ni-
veau mit dem Riickenstitzteil (20) befindet,

wobei die Verschiebeeinheit aufweist:

- einen unteren Ausziehrahmen (6), der ver-
schiebbar im Stauraum (43) angeordnet ist;

- einen oberen Ausziehrahmen (7), der mit dem
verschiebbaren unteren Ausziehrahmen (6)
Uber einen Kopplungsmechanismus gekoppelt
ist, wobei das Fuf3stiitzteil (40) an dem oberen
Ausziehrahmen (7) angeordnet oder mit diesem
einstlickig ausgebildet ist,

wobei die Verschiebeeinheit fir das Verschieben
des unteren Ausziehrahmens (6) einen Antrieb auf-
weist, dadurch gekennzeichnet, dass der Antrieb
aufweist:

eine Scherenkonstruktion (26), die an einer ers-
ten Seite miteinem Kopfende des Stiitzrahmens
(5) und an einer zweiten, gegenlberliegenden
Seite mit dem unteren Ausziehrahmen (6) ver-
bunden ist; und

einen Aktuator (27), der am Kopfende des Bet-
tes angeordnet ist und so ausgebildet ist, dass
er die Scherenkonstruktion (26) verlangert oder
verkilrzt, um den unteren Ausziehrahmen (6) re-
lativ zum Tragrahmen (5) in horizontaler Rich-
tung in den Stauraum (43) hinein bzw. aus die-
sem heraus zu bewegen.

2. Bett nach Anspruch 1, wobei die Verschiebeeinheit

ferner aufweist:

- eine erste Verschiebeeinrichtung zum Ver-
schieben des unteren Ausziehrahmens in hori-
zontaler Richtung, wobei die Verschiebeeinrich-
tung vorzugsweise eine oder mehrere Schienen
umfasst, in denen der untere Ausziehrahmen
hin- und herfahren kann;

- eine zweite Verschiebeeinrichtung zum Ver-
schieben des oberen Ausziehrahmens in Auf-
warts- oder Abwartsrichtung, wenn der untere
Ausziehrahmen verschoben wird, wobei die
zweite Verschiebeeinrichtung zwei aufrechte,
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neben dem unteren Ausziehrahmen beiderseits
angeordnete Platten (25) aufweist, wobei jede
Platte mit einem langlichen Schlitz (67) verse-
hen ist, wobei der Schlitz einen sich im Wesent-
lichen horizontal erstreckenden Schlitzabschnitt
(67A) und einen sich nach oben erstreckenden
gebogenen Schlitzabschnitt (67B) aufweist, so-
wie eine mitdem oberen Ausziehrahmen (7) ver-
bundene Fiihrung (68) deren aullere Enden (72)
in den Schlitzen (67) angeordnet und darin fihr-
bar sind.

Bett nach einem der vorherigen Anspriiche, wobei
die Verschiebeeinheit so ausgebildet ist, dass sie
das Fulstitzteil (40) in der vollstandig eingescho-
benen und vollstdndig herausgeschobenen Position
im Wesentlichen horizontal halt, und wobei sich das
FufBstitzteil (40) vorzugsweise auch wahrend des
Hinein- und Herausschiebens im Wesentlichen ho-
rizontal erstreckt.

Bett nach einem der vorherigen Anspriiche, wobei
der Kopplungsmechanismus Schwenkarme (20A-
20D) aufweist, welche am unteren und oberen Aus-
ziehrahmen schwenkbar angeordnet sind, und wo-
bei die Ausziehrahmen und die Schwenkarme eine
Parallelogrammkonstruktion bilden.

Bett nach einem der vorherigen Anspriiche, wobei
der Stauraum (43) im Stltzrahmen (5) vorgesehen
ist.

Bett nach einem der vorherigen Anspriiche, wobei
die Verschiebeeinheit so ausgebildet ist, dass sie
das FuBstitzteil (40) aus der vollstandig eingescho-
benen Position zunachst in im Wesentlichen hori-
zontaler Richtung verschiebt und das FuBstutzteil
(40) dann auch in vertikaler Richtung verschiebt.

Bett nach einem der vorherigen Anspriiche, wobei
der Aktuator (27) einen einzigen ausfahrbaren Zy-
linder, insbesondere einen hydraulischen oder
pneumatischen ausfahrbaren Zylinder, aufweist.

Bett nach einem der Anspriiche 2 bis 7, wobei der
untere Ausziehrahmen (6) wahrend der horizontalen
und vertikalen Verschiebung des FuRstitzteiles (40)
durch Schienen (25) im Wesentlichen horizontal ver-
schoben wird und/oder wobei der obere Ausziehr-
ahmen (7) wahrend der horizontalen Verschiebung
des FuBstitzteiles (40) durch den im Wesentlichen
horizontalen Schlitzabschnitt (67A) bewegt und da-
durch im Wesentlichen horizontal verschoben wird.

Bett nach einem der Anspriiche 2 bis 8, wobei sich
der obere Ausziehrahmen (7) wahrend der vertika-
len Verschiebung des FuBstitzteils (40) durch einen
im Wesentlichen geneigten Schlitzabschnitt (67B)
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10.

1.

12.

13.

bewegt und dabei entsprechend dem durch den ge-
neigten Schlitzabschnitt (67A) vorgegebenen Weg
verschoben wird.

Bett nach einem der Anspriiche 2 bis 9, wobei die
Verschiebeeinheit ferner ein oder mehrere Verlan-
gerungselemente (70) aufweist, zum Anheben des
oberen Ausziehrahmens (7) und des daran befes-
tigten oder angeformten FufBstiitzteils (40) in eine
Vertikalposition oberhalb der maximalen Hohe des
auleren Endes des Schlitzes (67), wobei die Ver-
langerungselemente (70) an einer Querstange (69)
der Flhrung vorzugsweise an gegenuberliegenden
Positionen angeordnet sind.

Bett nach einem der vorherigen Anspriiche, ferner
aufweisend ein Beckenstutzteil (30), zum Abstiitzen
des Beckens des Benutzers, und/oder eine Schwen-
keinrichtung zum unabhangigen Verschwenken von
Ruckenstitzteil (20) und/oder Beckenstiitzteil (30)
und/oder FuBstutzteil (40), wobei das Riickenstiitz-
teil (20) zwischen einer ersten Position, in der das
Ruckenstitzteil (2) im Wesentlichen horizontal an-
geordnet ist, und einer zweiten Position, in der das
Ruckenstitzteil schrdg zum FuRende angeordnet
ist, vorzugsweise, beispielsweise mittels eines Ak-
tuators (16), verstellt werden kann.

Bett nach einem der vorherigen Anspriiche, wobei
die Verschiebeeinheit einen oder mehrere Aktuato-
ren umfasst, welche von einer am Bett, insbesonde-
re am Stitzrahmen (5), angeordneten Batterie (13)
elektrisch versorgt werden.

Bett nach einem der vorherigen Anspriche, ferner
aufweisend einen Rahmen (8) mit auf einer Boden-
flache anzuordnenden und zumindest teilweise un-
ter dem Stiitzrahmen (5) angeordneten Radern (9),
wobei der gegenseitige Abstand zwischen dem Rah-
men (8) und dem Stitzrahmen (5), vorzugsweise
durch einen hydraulischen oder pneumatischen Ak-
tuator, einstellbar ist.

Revendications

1.

Lit, en particulier,
comprenant :

un lit d’accouchement (1),

une bati de support (5) ;

une partie de support de dos (20) montée sur le
bati de support (5) dans le but de supporter le
dos d’un utilisateur ;

une partie de support de pied (40) destinée a
supporter les pieds de l'utilisateur ;

un espace de stockage (43) sous la partie de
support de dos (20), adaptée de maniere a re-
cevoir la partie de support de pied (40) a
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'intérieur ;

une unité de déplacement destinée a faire glis-
ser la partie de support de pied (4) respective-
ment dans I'espace de stockage (43) et hors de
celui-ci, entre une position rentrée dans laquelle
la partie de support de pied (40) est sensible-
ment contenue dans I'espace de stockage (43)
et une position sortie dans laquelle la partie de
support de pied (40) est glissée au moins par-
tiellement hors de 1-espace de stockage (43) et
déplacée sur une hauteur telle que la partie de
support de pied (40) s’étend sensiblement dans
I'alignement de la partie de support de dos (20),
dans lequel I'unité de déplacement comprend :

un bati coulissant inférieur (6) agencé de
maniére a pouvoir coulisser dans I'espace
de stockage (43) ;

un bati coulissant supérieur (7) couplé par
intermédiaire d’'un mécanisme de coupla-
ge au bati coulissant inférieur (6) pouvant
coulisser, dans lequel la partie de support
de pied (40) est agencée sur le bati coulis-
sant supérieur (7) ou estformée de maniere
unitaire avec ce dernier,

dans lequel l'unité de déplacement com-
prend un dispositif de commande afin de
commander le déplacement du bati coulis-
sant inférieur (6), caractérisé en ce que le
dispositif de commande comprend :

une construction en ciseaux (26), reliée
sur un premier coté a une extrémité de
téte du bati de support (5) et reliée, sur
un second coté opposé, au bati coulis-
sant inférieur (6) ; et

un actionneur (27), agenceé a la téte du
lit et configuré de maniere a rallonger
ou raccourcir la construction en ciseaux
(26) dans le but de déplacer le bati cou-
lissant inférieur (6) respectivement
vers I'espace de stockage (43) et hors
de ce dernier suivant une direction ho-
rizontale par rapport au bati de support

(®).

Lit selon la revendication 1, dans lequel I'unité de
déplacement comprend, en outre :

des premiers moyens de déplacement destinés
a déplacer le bati coulissant inférieur dans la
direction horizontale, danslequel les moyens de
déplacement comprennent, de préférence, un
ou plusieurs rails sur lesquels le bati coulissant
inférieur peut se déplacer avec un mouvement
alternatif ;

des seconds moyens de déplacement destinés
a déplacer le bati coulissant supérieur vers le
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haut ou vers le bas lorsque la partie coulissante
inférieure est déplacée, danslequelles seconds
moyens de déplacement comprennent deux
plaques verticales (25) positionnées de chaque
c6té, de maniére adjacente au bati coulissant
inférieur, dans lequel chaque plaque comporte
une fente allongée (67), dans lequel la fente
comprend une partie de fente s’étendant sensi-
blement horizontalement (67A) et une partie de
fente courbe s’étendant vers le haut (67B) ; et
un guide (68) qui est relié au bati coulissant su-
périeur (7) et dont les extrémités externes (72)
sont agencées dans les fentes (67) et peuvent
étre guidées a l'intérieur.

Lit selon 'une quelconque des revendications pré-
cédentes, dans lequel I'unité de déplacement est
configurée de maniére a maintenir la partie de sup-
portde pied (40) sensiblement horizontalementdans
la position entiérement entrée et entierement sortie
et dans lequel la partie de support de pied (40)
s’étend aussi, de préférence, sensiblement horizon-
talement au cours de I'entrée et de la sortie.

Lit selon 'une quelconque des revendications pré-
cédentes, dans lequel le mécanisme de couplage
comprend les bras de pivot (20A-20D) qui sontagen-
cés de maniére a pouvoir pivoter sur les batis cou-
lissants inférieur et supérieur et dans lequel les batis
coulissants et les bras de pivot forment une cons-
truction en parallélogramme.

Lit selon 'une quelconque des revendications pré-
cédentes, dans lequel I'espace de stockage (43) est
agence sur le bati de support (5).

Lit selon 'une quelconque des revendications pré-
cédentes, dans lequel I'unité de déplacement est
configurée de maniére a déplacer en premier la par-
tie de support de pied (40) a partir de la position
complétement rentrée dans la direction sensible-
ment horizontale et ensuite, a déplacer aussi la par-
tie de support de pied (40) dans la direction verticale.

Lit selon 'une quelconque des revendications pré-
cédentes, dans lequel 'actionneur (27) comporte un
vérin a simple action, en particulier, un vérin hydrau-
ligue ou pneumatique.

Lit selon 'une quelconque des revendications2a 7,
danslequelle bati coulissantinférieur (6) estdéplacé
sensiblementhorizontalement sur des rails (25) pen-
dantle déplacement horizontal et vertical de la partie
de supportde pied (40) et/ou dans lequel le bati cou-
lissant supérieur (7) se déplace a travers la partie
de fente sensiblement horizontale (67A) pendant le
déplacement horizontal de la partie de support de
pied (40) et est ainsi déplacé sensiblement horizon-



10.

1.

12.

13.

19 EP 3 785 686 B1

talement.

Lit selon I'une quelconque des revendications 2 a 8,
dans lequel le bati coulissant supérieur (7) se dépla-
ce a travers une partie de fente sensiblement incli-
née (67B) au cours du déplacement vertical de la
partie de support de pied (40) et est ainsi déplacé
en fonction du trajet décrit par la partie de fente in-
clinée (67A).

Lit selon I'une quelconque des revendications 2 a 9,
dans lequel I'unité de déplacement comprend, en
outre, un ou plusieurs éléments d’extension (70) afin
de soulever le bati coulissant supérieur (7) etla partie
de support de pied (40) montée ou formée dessus
jusqu’a une position de hauteur supérieure ala hau-
teur maximum de I'extrémité externe de la fente (67),
dans lequel les éléments d’extension (70) sont, de
préférence, agencés a des positions opposées sur
une tige transversale (69) du guide.

Lit selon 'une quelconque des revendications pré-
cédentes, comprenant aussi une partie de support
de bassin (30) destinée a supporter le bassin de I'uti-
lisateur et/ou comprenant des moyens de pivote-
ment destinés a faire pivoter au moins I'une de la
partie de support de dos (20), de la partie de support
de bassin (30) et de la partie de support de pied (40)
indépendamment les unes par rapport aux autres,
danslequelle dossier (2) est, de préférence, réglable
en utilisant, par exemple, un actionneur (16) entre
une premiere position, dans laquelle le dossier (2)
estdisposé sensiblement horizontalementetune se-
conde position dans laquelle le dossier est disposé
de maniere oblique vers I'extrémité de pied.

Lit selon 'une quelconque des revendications pré-
cédentes, dans lequel I'unité de déplacement com-
prend un ou plusieurs actionneurs qui sontalimentés
électriquement par une batterie (13) qui estagencée
sur le lit, en particulier, sur le bati de support (5).

Lit selon 'une quelconque des revendications pré-
cédentes, comprenant, en outre, un bati (8) avec des
roues (9) destinées a étre disposées sur une surface
du sol et agencées au moins partiellement sous le
bati de support (5) etdans lequella distance mutuelle
entre le bati (8) et le bati de support (5) est réglable,
de préférence, au moyen d’un actionneur hydrauli-
que ou pneumatique.
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