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(57) ABSTRACT

Disclosed is a handling system that makes it possible to
place a wheeled sleeping unit, particularly a hospital bed, in
a high position for a maintenance operation. The system
includes a supporting device that is slidably mounted along
a guide assembly and is provided with a receiving assembly
that is hinged onto one or more vertical slidable portions of
the device that are adjacent to a raising area. A sleeping unit
can be placed in the area, above a lifting portion defined by
the receiving assembly, and a longitudinal side of the unit
can be positioned against an abutment surface of the assem-
bly. The receiving assembly includes a holding element that
fits into the top of the unit so as to lock the positioning of the
unit in the receiving assembly, which makes it possible to
change the orientation of the unit after a raising phase.
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SYSTEM AND HANDLING METHOD TO
FACILITATE THE MAINTENANCE OF A
BED UNIT, IN PARTICULAR A
HEALTHCARE BED

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to handling facilities
that facilitate interventions on the underside of a piece of
furniture such as a bed or a stretcher, particularly in the
hospital field. The invention relates more particularly to a
system for handling rolling bed units and a method for
positioning a rolling bed unit.

BACKGROUND OF THE INVENTION

[0002] In the hospital environment, so-called “medical-
ized” beds that can be moved using casters are widespread.
These beds often have a metal frame, the bed base of which
is articulated and can be operated through an electrical
device, including using a remote control or any other appro-
priate interface. An upper frame that can move relative to a
lower frame can also be provided. The beds or other com-
parable bed units have two longer sides defined by longi-
tudinal edges and the casters are placed at opposite ends of
the bed. With a complex mechanism, this type of bed must
be serviced and requires maintenance over time. Casters
may also need to be serviced/repaired. Since a healthcare
bed is bulky and of a substantial weight (sometimes exceed-
ing 200 kg), it would be costly to return this material to the
manufacturer, and maintenance must be done on site. To
carry out this maintenance, the technician must generally
intervene on the parts of the mechanism which are mainly
positioned under the bed base.

[0003] Bed lifting systems have been proposed, for
example in GB 2428661 or FR 2956653, which prevent the
user to manually turn the bed over. Some arms must be
firmly attached to end portions of the bed before starting to
lift it. After the phase in which the opposite ends of the bed
have been attached, it can be lifted. These systems also
provide for a tilting maneuver to turn the bed or to position
it vertically.

[0004] A disadvantage with this type of system is that each
of'the arms must be firmly attached to the end portions of the
bed before starting to lift the bed. This operation requires a
certain degree of precaution and forces the technician to
bend down.

[0005] Fastening the arms can be a tedious operation and
a defect at this stage can cause the bed to fall down. It is also
understood that the weight of the lifted bed is generally
limited with this kind of solution, so that for example ranges
of beds for obese people and equipped with certain optional
features are excluded (for information purposes, beds XXI./
140 cm have a base frame which weighs well over 110 kg,
the mattress and accessories typically representing an addi-
tional load of around 50 kg).

[0006] The attachment means can also cause degradations
of elements of the bed which are in contact with the arms and
fasteners, due to the rotational movement (with torsional
forces). Moreover, such solutions require the use of two
motorized elements, distributed over two guiding columns,
to actuate the lifting of a pair of arms. This can result in
torsional problems for the bed structure.
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GENERAL DESCRIPTION OF THE INVENTION

[0007] There is therefore a need to make the handling
operation faster while providing a high level of security. The
purpose of the present invention is therefore to overcome all
or part of the aforementioned drawbacks by proposing an
object handling system that can easily lift and modify the
orientation of a rolling bed unit, such as for example a bed
of hospital or stretcher.

[0008] For this purpose, it is proposed according to the
invention a system for handling rolling bed units, in par-
ticular beds or stretchers, the system comprising:

[0009] a support device, movable by lifting to lift a bed
unit, the support device comprising two sliding portions or
ends,

[0010] two guiding portions separated from one another
by a lifting zone and vertically guiding a displacement of the
sliding ends of the support device, and

[0011] first driving means for linearly moving at least one
sliding end of the support device and allowing lifting of the
support device,

wherein the support device comprises:

[0012] a lifting portion, preferably formed by a fork,
which extends transversely with respect to the two
guiding portions in a loading configuration of a bed
unit,

[0013] retaining means integral with the lifting portion
and forming an abutment surface intended to be placed
in contact with a determined longitudinal side or edge
of the bed unit, the retaining means and the lifting
portion defining a receiving assembly, and

[0014] at least one holding element adjustable in posi-
tion so as to move towards or away from the lifting
portion,

the receiving assembly being pivotally mounted between the
two sliding ends about a substantially horizontal axis of
rotation, whereby a bed unit maintenance configuration is
obtained in which the bed unit is raised and maintained; by
the support device while having a modified orientation as
compared to the loading configuration.

[0015] Thanks to this arrangement, positioning the rolling
bed unit is simplified. It is sufficient to place a longitudinal
edge of this unit against the abutment surface when placing
the bed unit in the lifting zone. The lifting portion is then
placed under the bed unit, typically between the wheels, so
that the technician does not need to adjust fasteners at
opposite ends of the bed. The holding element, typically
located above the level of the bed unit, makes it possible to
lock the relative position of the bed unit with respect to the
receiving assembly. The downward movement of the hold-
ing element may optionally be actuated by a positioning
control and the final contact position can be obtained by
using one or more sensors. It is understood that this holding
element allows, in association with the lifting portion, to
sandwich the bed unit (as if caught in a vise).

[0016] As compared to solutions where the bed unit is
lifted at its two opposite ends, it is here also possible to
simplify the means required for lifting by connecting a
single support device (formed in one piece) to the two
guiding portions. In practice, the system offers great flex-
ibility, so that all models of healthcare beds can be main-
tained (even beds up to about 400 kg for example) without
the risk of altering the structure of the bed or degrading bed
finishes.
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[0017] According to a particular feature, the system com-
prises second driving means for rotating the receiving
assembly about the axis of rotation which passes through the
two sliding ends, after the support device loaded with the
bed unit has been lifted, so as to orient the determined
longitudinal edge downwards in the bed unit maintenance
configuration. For example, these second driving means are
configured to rotate the receiving assembly up to a maxi-
mum of a quarter turn, the rotation angle being adjustable by
a human-machine interface.

[0018] In various embodiments of the handling system
according to the invention, one or more of the following
features may also be used:

[0019] the lifting portion is connected to the retaining
means at only one side thereof which is the rear side.

[0020] the linear displacement of the support device is
controlled by a human-machine interface which makes
it possible to adjust the elevation height of the bed unit.

[0021] the receiving assembly is pivoted by two con-
nection shafts connecting with respectively one and the
other of the two sliding portions or ends of the support
device, the second driving means comprising a single
rotary drive member for defining a first drive shaft
among the two connection shafts, the second shaft of
the two connection shafts being a following shaft.

[0022] the rotation angle of the receiving assembly is
adjustable by means of a human-machine interface and
can reach a maximum of approximately 85 or 90° (it is
understood that the technician can carry out the main-
tenance without having to be under the bed unit).

[0023] at least one of the sliding ends has three or four
faces shaped to at least partially surround a column that
belongs to the guiding portion.

[0024] the receiving assembly is provided with two
flanks which are each rotatably connected to the sliding
ends.

[0025] the lifting portion extends, in the loading con-
figuration, into a central sub-zone of the lifting zone, at
a distance from the two guiding portions, whereby
casters of a bed unit can be distributed on both sides of
the lifting portion (it is understood that the lifting
portion, which in practice extends under a center of
gravity of the bed unit in the loading configuration, may
be sufficient to achieve the uprising by itself).

[0026] the lifting portion, connected on one single side
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lowered state of the support device which corresponds
to the loading configuration.

[0030] the receiving assembly is bent and is in one piece
(the receiving assembly is thus robust and may have a
swing shape that facilitates the approach and reception
phase of the bed unit, while correctly positioning it
above the lifting portion; this configuration allows
adaptation to a very wide range of medical beds with
high weights which may exceed 400 kg while keeping
a margin of safety).

[0031] the lifting portion is substantially flat and the
holding element comprises a clamping member which,
in the loading configuration, is connected from above
(for example by a bracket) to the retaining means (part
of the back/back of the receiving assembly).

[0032] the clamping member is movable in a direction
perpendicular to the lifting portion and held at a dis-
tance from the lifting portion, which allows an outer
frame of the bed unit to be inserted from a side opposite
the retaining means in a clamping zone delimited
between the lifting portion and the clamping element.

[0033] the position of the clamping member can be
adjusted by screwing in a direction parallel to the lifting
direction. There is provided, in a non limiting manner,
a screw system that can be manual or electrical. The
latter can be positioned at the rear with respect to the
bed unit (when the clamping is actuated manually by a
crank or similar member, it is understood that the
clamping member is connected to the receiving assem-
bly at an accessible side, typically at the back).

[0034] the position of the clamping member can be
adjusted automatically by using at least one sensor, for
example a contact sensor.

[0035] the handling system further comprises at least
one sensor, for example a contact sensor, for detecting
a contact position of a bed unit against the abutment
surface, the sensor being able to deliver a correspond-
ing detection information.

[0036] a control unit of the system is configured to start
a lifting of the support device according to the detection
information delivered by the sensor (this makes it
possible to ensure correct positioning of the bed unit
and results in increased safety since there is no risk that
the bed unit suddenly slips towards the abutment sur-
face during rotation).

to the retaining means, comprises two spaced rigid
members whose spacing can be adjusted and each
provided with a contact surface on the top, such contact
surface being made of flexible and/or deformable mate-
rial (for example elastomer, natural rubber or suitable
polymer, which advantageously prevents damaging the
lower surfaces of a bed unit).

[0027] the lifting portion comprises a fork provided
with at least two teeth each elongated from a proximal
end to an distal end with respect to the abutment
surface, and which preferably extend in a direction
perpendicular to the axis of rotation.

[0028] the guiding portions are defined by columns
which are fixed and secured to a base.

[0029] a substantially flat base (the base of the system
being able to form one or more rolling tracks) is formed
between the two guiding portions, the lifting portion
extending to a height of less than or equal to 25 cm, and
preferably less than 20 cm from the flat base, in a

[0037] According to another feature, the two guiding
portions are replaced by a guiding column which may be the
only guiding column. In this case, the guiding column is
adjacent to a lifting zone in which the bed unit can be lifted
by the support device. Of course, the retaining means
typically define the same determined side of the lifting zone,
in the loading configuration, and the guiding column can
then be formed on this determined side, preferably behind
the retaining means which define the abutment surface.
[0038] The lifting portion may be designed and arranged
to locate beneath a central zone of the bed unit (thus being
typically positioned under the center of gravity of the bed
unit, so that the lifting portion may be the only lifting portion
in the system).

[0039] Preferably, the support device is slidably mounted
on the guiding column by a sliding portion fixed to the
guiding column and guided vertically along the guiding
column. This sliding portion is moved linearly by first
driving means which allow lifting the support device. The
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receiving assembly is thus pivotally mounted about a sub-
stantially horizontal axis of rotation defined by an articulated
connection between the sliding portion and the receiving
assembly (said connection being located forward of the
guiding column to allow the rearward movement of the top
of the receiving assembly), whereby the bed unit can also be
lifted and maintained in a modified orientation by the
support device.

[0040] The support device, attached to the single guiding
column, is adapted to support the bed unit on its own, by
engaging under a central zone of the bed unit, typically from
a long side of the bed unit. The lifting portion of the support
device is designed and arranged so that the casters of a bed
unit are arranged on either side of the lifting portion.
[0041] According to one feature, the receiving assembly is
rotated about the axis of rotation by second driving means
which may optionally comprise at least one jack oriented
transversely to the guiding column, wherein the axis rotation
is maintained at a constant spacing from the guiding column
which is typically fixed, regardless of the height level of the
support device.

[0042] Furthermore, the invention also relates to a method
for positioning a rolling bed unit, in particular a bed or a
stretcher, for a maintenance/repair operation, to facilitate
intervention of an operator (while minimizing the arduous-
ness of this intervention), this method comprising the steps
consisting essentially of:

[0043] placing a bed unit in a lifting zone, above a
lifting portion that is part of a support device, the lifting
zone being located between two guiding portions;

[0044] engaging a determined longitudinal side or edge
of the bed unit against a abutment surface integral with
the lifting portion and extending transversely with
respect to the lifting portion, so that the bed unit is
received in a receiving assembly in a loading configu-
ration;

[0045] adjusting in position at least one holding element
for holding the bed unit from above to obtain a locked
relative position between the bed unit and the receiving
assembly;

[0046] lifting the bed unit with a linear displacement of
the support device, guiding by means of the two
guiding portions two sliding portions or ends of the
support device; and

[0047] beyond a predetermined elevation threshold,
rotating the receiving assembly and the bed unit held in
the locked position about a substantially horizontal axis
of rotation by moving the abutment surface downwards
until a bed unit maintenance configuration is obtained
in which the bed unit is raised and held by the support
device while having a modified orientation with respect
to the loading configuration.

[0048] The method advantageously makes it possible to
raise the medical beds and stretchers without exerting physi-
cal effort or critical manual adjustments for lifting. The
receiving assembly may have a bottom (lifting portion), a
holding element from above, and retaining means which for
example form both a back (typically defined by a rear frame
and forming the abutment surface) and a pair of flanks, so as
to define a receiving housing for the bed unit. Access to this
housing is achieved from the front of the receiving assembly,
without obstruction since the bed unit feet provided with
wheels allow positioning of the bed base above the lifting
portion. After having placed the bed unit between the flanks

Nov. 1, 2018

and against the abutment surface, all that remains is to adjust
the holding element (which can be automated), so that the
technician no longer needs to move the bed unit.

BRIEF DESCRIPTION OF DRAWINGS

[0049] Other features and advantages of the invention will
emerge during the following description of several of its
embodiments, given by way of non-limiting examples, with
reference to the accompanying drawings in which:

[0050] FIG. 1 is a perspective view illustrating a handling
system according to a first preferred embodiment of the
invention;

[0051] FIG. 2 shows a rolling bed unit that can be received
on the support device of the system of FIG. 1;

[0052] FIG. 3 is a side view illustrating the system of FIG.
1, in a configuration that allows loading on a support device
provided with a receiving assembly;

[0053] FIG. 4 is a view similar to FIG. 3, illustrating the
handling system in a loaded elevation configuration, with a
modified angular position of the receiving assembly to allow
maintenance without the user having to place himself under
the bed unit;

[0054] FIG. 5 is a view similar to FIG. 4, showing, in the
unloaded state, a handling system according to a second
preferred embodiment of the invention, with a single guid-
ing column and a attachment means different for attaching
the receiving assembly;

[0055] FIG. 6 is a rear view of a handling system accord-
ing to a third preferred embodiment of the invention, with a
guiding column placed behind the receiving assembly as in
the case of FIG. 5;

[0056] FIGS. 7A and 7B illustrate a side view of the
system of FIG. 6 in a maintenance configuration, with
respectively two different levels of lifting of the bed unit.

DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

[0057] In the different figures, the same references desig-
nate identical or similar elements.

[0058] Referring to FIGS. 1 and 2, the handling system 1
is designed to receive, lift and rotate a bed unit 2, for
example a rolling unit such as a healthcare bed or a stretcher.
The handling system 1 comprises a support device 3 which
is mounted directly on two guiding portions 4, 5 separated
from each other by a lifting zone Z. The support device 3
comprises:

[0059] Two sliding portions or ends EC1, EC2, opposite
to each other (arranged on either side of a lifting zone
7)) and which are mounted integral with the respective
guiding portions 4, 5,

[0060] and a receiving assembly 10 which is articulated
with respect to the two sliding ends EC1, EC2.

[0061] The receiving assembly 10 has a lifting portion 6,
here formed by a fork, the length L of which being typically
sufficient to allow it being placed under the bed unit. This
length is for example greater than or equal to 120 cm, and
preferably at least 140 cm or 160 cm. In the loading
configuration, the support device 3 is in a lowest position,
the sliding ends EC1 and EC2 being placed near a base of
the parallel/vertical columns forming the guiding portions 4,
5. This configuration makes it possible to engage the bed
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unit 2 against an abutment surface 7 defined by the receiving
assembly 10 and which extends transversely above a rear
end of the lifting portion 6.

[0062] The bed unit 2, here in the form of a healthcare bed
(FIG. 2), can be transported, by simply rolling it, to the
lifting zone Z, and orienting it so as to first place a deter-
mined longitudinal edge 2a against the abutment surface 7
formed by the receiving assembly 10. In the nonlimiting
example of FIG. 1, the abutment surface 7 is defined in
particular by a frame 8 and by supporting members 9 which
support members spaced apart from each other and belong-
ing to the lifting portion 6, here the teeth of a fork. The
abutment surface 7 can thus be formed on a substantially flat
framework delimited by the frame 8 and extending perpen-
dicularly to the lifting portion 6. More generally, any retain-
ing means 8, 9 adapted to define such an abutment surface
7 can be used (an opaque plate can thus be used for
example). The retaining means 8, 9 extend on the opposite
side to the access for the bed unit 2. Preferably, the lifting
portion 6 which extends as close as possible to the workshop
floor of the workshop or to the base S of the system 1 is
connected on one side to the retaining means 8, 9.

[0063] To facilitate positioning of the lifting portion 6
between the feet 22 (each provided with a caster 2¢) of the
bed unit 2, the support elements 9 can be slidably mounted
along at least one attachment rail 11 which is part of the
receiving assembly 10. The desired position of these support
elements 9 is for example locked by removable fastening
elements, with typically a clamping element. The spacing E
in length between the legs 22 or similar base elements is
typically greater than 100 cm, so that the lifting portion may
have a width L6 typically lower but close to this spacing, this
width [.6 may for example be at less than half the total length
of bed unit 2. The lifting portion 6 remains away from the
end panels 14a (foot side) and 144 (head side) and these
ends can therefore differ widely from one bed unit 2 to
another, without this hindering the movements permitted by
the handling system 1.

[0064] The mobility of the support elements 9 makes it
possible to adjust the width L6 of the lifting portion 6 while
preserving overall rigidity of the receiving assembly 10. It
can be seen in FIG. 1 that the width L6 is less than the length
L of the lifting portion 6, so that this portion 6 of the
receiving assembly 10 is longer than wide.

[0065] Optionally, the lifting portion 6 has two spaced
rigid members 6a, 65, for example two teeth to form a fork,
each provided on the top with a less rigid coating. Thus, for
example with the aid of skids directly mounted on these
members 6a, 65, contact surfaces 12 made of flexible and/or
deformable material (for example elastomer, natural rubber
or suitable polymer) are defined so as to get in contact with
the underside of the bed unit 2. This makes it possible to
avoid degrading lower surfaces of the bed unit 2.

[0066] As clearly visible in FIG. 1, the frame of the
handling system 1 can be secured to the ground, in particular
by screws penetrating in the ground. This makes it possible
to withstand heavy loads. Of course, the system may also be
optionally partially (at least) secured to any other substrate
of the building that has a resistance comparable to that of a
floor. The base S, here in a substantially rectangular tray
shape, may have long sides, at least one of which being
provided with a ramp 29 for sliding or rolling a bed unit 2
in the vicinity of the lifting zone Z, from the ground to the
top surface of the base S. The base or rolling track BD is
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horizontal at least in the lifting zone Z. In FIG. 3, in the
lowered state of the support device 3, it can be seen that with
respect to the plane base formed between the two guiding
portions 4, 5, the lifting portion 6 is slightly raised, and
extends for example at a height H6 less than or equal to 25
cm, and preferably less than 20 cm with respect to this flat
base.

[0067] The base S is an optional feature which has the
particular advantage of allowing a fine adjustment of the
positioning of the two guiding portions 4, 5. By way of
non-limiting example, variants are possible without base S.
Thus in the embodiment of FIG. 5, the base S can be deleted.
Using a single guiding column 4' allows an embodiment
without base S. In embodiments having two guiding por-
tions 4, 5, it is also possible to provide columns with a
respective motor per column while removing the base S.
[0068] Optionally, the handling system 1 can be made
mobile, for example by having rollers feet 1c, as shown in
FIG. 6 in the embodiment with a single guiding column 4'.
A stationary position can be maintained by a stabilizer DS
provided with complementary footing 52, which is adjust-
able in height and provides vertical thrust against the ground
or any suitable support surface. Threaded rods or rods
provided with locking elements can be used to adjust the
height of the position of the complementary legs 52, which
here end with a pad 54 having a flat surface for contact with
the ground. Complementary feet 52 are mounted vertically
movable in a generally horizontal structure, here a “U”
structure, which at least partially delimits a lifting zone Z.
[0069] Lowering the pads 54 can be performed manually
by cranks 53 or other gripping members. Of course, the
structure equipped with casters 1¢ can equip a handling
system 1 which has several guiding columns 4, 5 preferably
arranged on either side of the lifting zone 7, which makes it
easier to move this system 1 (with the complementary legs
52 set in a high position).

[0070] The extension length D50 of the stabilizing device
DS may be greater than 2 meters and here greater than the
distance E in length between the legs 22 of the bed unit 2.
[0071] The elongated teeth forming the rigid members 6a,
65 of the fork each extend from a proximal end 60 (near the
abutment surface 7) to an end 6¢ which is distal with respect
to the abutment surface 7. These rigid members 6a, 65 thus
pass through the passage defined between the two guiding
portions 4, 5 and can be distributed on either side of a
vertical median plane of the lifting zone Z (this virtual
median plane extending at an equal distant from the two
guiding portions 4, 5). As illustrated in FIGS. 1 and 3, the
ramp 29 may extend upstream of this lifting zone Z, for
example more than 50 cm upstream from the ends 6c¢ of the
lifting portion 6. It will be understood that the abutment
surface 7 delimits the rear end of the lifting zone Z in these
FIGS. 1 and 3.

[0072] Referring to FIGS. 1 and 4, the support device 3 is
movable by lifting to lift a rolling unit 2, and lifting guidance
is permitted by means of wrapping surfaces formed around
the guiding portions 4, 5 by the sliding portions or ends EC1,
EC2. The mechanical drive to achieve this lifting is for
example allowed by a motorized element 30 which is
associated with one of the two sliding ends EC1, EC2. In this
case, it is possible to associate with the sliding end EC1 or
EC2 an electric or hydraulic jack (not shown). Alternatively,
another lifting member of a kind known per se is used, for
example a chain of a lifting mechanism associated with the
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guiding portion 5, so as to define a motor drive with
guidance along this part of guidance 5. In the example
shown, the motorized element 30 can drive a chain (not
shown) which is housed in a housing defined by the guiding
portion 5. Along the column forming the other guiding
portion 4, the vertical sliding displacement is then a free
movement (slave guide zone).
[0073] A rotational drive motor M, in connection with a
control panel, a remote control or other human-machine
interface, can also be provided on the side of one of the two
sliding ends EC1, EC2, in order to rotate the receiving
assembly 10 in a controlled manner. After lifting the support
device 3 loaded with the bed unit 2, the receiving assembly
10 can be moved so that the determined longitudinal edge 2a
is oriented downwards and thus a configuration for mainte-
nance of the bed unit 2 can be obtained.
[0074] To enable the orientation of the receiving assembly
10 to be changed, each of the sliding ends EC1, EC2 may
have a pivot with a common axis of rotation X which is
horizontal. The receiving assembly 10 thus makes the con-
nection between the end portions of the support device 3, by
means of two aligned and opposite pivots (situated on either
side of the bed unit 2 when the latter is positioned in the
lifting zone 7). A connecting shaft is typically provided in
each of the sliding ends EC1, EC2 to carry the receiving
assembly 10 and its load. A connection shaft 40 may
optionally be a following shaft, while the other connection
shaft is a driving shaft.
[0075] The axis of rotation X here extends through the two
sliding ends EC1, EC2. Two feet 22 of the bed unit 2 are
typically placed between the abutment surface 7 and the axis
of rotation X, so that this axis of rotation X is closer to a
median plane P of the bed unit 2. The axis of rotation X may
optionally be rearwardly arranged with respect to the pas-
sage defined between the two guiding portions 4, 5, with the
motor M placed just behind a column forming the guiding
portion 4. This limits the risk of direct shocks against system
1 driving parts when the bed unit 2 is being set up. In a
pivotal configuration at about 80° or 90°, as illustrated in
FIG. 4, the axis of rotation X may be located lower than the
median plane P.
[0076] A control unit 15 of the system 1, connected in a
manner known per se to the various (lifting and rotating)
driving means, is provided for:
[0077] starting a lifting of the support device 3 as soon
as a loading configuration has been detected;
[0078] allowing rotation only when a sufficient height
level of the support device 3 has been reached; and
[0079] optionally, further mounting the support device 3
according to a command on an HMI interface associ-
ated with the control unit 15.
[0080] The drive connection of the motor M makes it
possible to rotate the receiving assembly 10 at most a quarter
turn, the rotation angle being for example adjustable by
means of a human-machine interface of the control unit 15.
[0081] The lifting cylinder, in particular if it is an electric
cylinder, can advantageously be housed in a housing of the
column or guiding portion 4. Such a jack can be a screw
jack, irreversible, in particular actuated by an electric motor.
With such an actuator it is possible to easily control and
block the position of the sliding ends EC1, EC2, whatever
the inclination of the receiving assembly 10, without requir-
ing the mandatory presence of a brake. Whatever the rota-
tional torque exerted on the pivots of the support device 3,
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the irreversibility of the screw makes it possible to prohibit
the rotation of the receiving assembly around the axis of
rotation X. As a safety measure, an additional brake is not
excluded and can be provided.

[0082] The detection of a correct positioning of the bed
unit 2 in the loading configuration is for example allowed by
one or more sensors for detecting a contact position of the
bed unit 2 against the abutment surface 7. It may be a contact
sensor 16 provided to deliver a corresponding detection
information.

[0083] Once the bed unit 2 is positioned parallel to the axis
of rotation X and bears on the abutment surface 7, the
technician can lower the holding element 18. Once the bed
unit 2 is locked in position relative to the receiving assembly
10, it is permitted to actuate the movement of the receiving
assembly 10 and then its 90° rotation with respect to its
initial position, in a stable position with the bed unit 2
bearing axially against the abutment surface 7 or at any
intermediate angular position between its initial position and
the 90° tilted position.

[0084] To lower the bed unit 2, it is understood that the
control unit 15 can also block the descent in the lowest
position until the receiving assembly 10 is oriented as in the
initial loading configuration. This descent is for example
only permitted after returning to a substantially horizontal
position of the lifting portion 6.

[0085] With reference to FIGS. 2 and 3, the height H3 of
the receiving assembly 10 may be greater than the height H2
of the barrier 26 of the medical bed to be loaded or than a
similar height as measured on the determined longitudinal
edge 2a. Such a height H3, measured vertically in the
loading configuration, is for example greater than 50 cm.
[0086] The receiving assembly 10 also incorporates at
least one holding element 18 adjustable in position to move
closer to or away from the lifting portion 6, provided to
wedge and lock a horizontal initial position of the bed unit
2 before lifting. After rolling the bed unit 2 on the rolling
track BD (here defined by the upper surface of the base S)
and having placed the determined longitudinal side or edge
2a against the abutment surface 7, the position of the bed
unit 2 can be locked by lowering the holding element 18
towards the lifting portion 6. The holding element 18
comprises for example a clamping member which, in the
loading configuration, is connected from above to the retain-
ing means 8, 9. This clamping member is movable in a
direction perpendicular to the lifting portion 6 and held at a
distance from the lifting portion 6, which allows a bed base
23 or equivalent frame of the bed unit 2 to be inserted from
a side opposite to the retaining means 8, 9 in a clamping
zone delimited between the lifting portion 6 and the clamp
of the holding element 18.

[0087] A threaded rod 24 and an adjusting handle 25,
associated with an articulated drive rod 26 here make it
possible to move the clamping member. Although FIGS. 1
and 3-4 show a bracket 19 mounted at the rear of the frame
8 to place the clamping member in a position which is
spaced from and parallel to the lifting portion 6, other
configurations of the holding element 18 are of course
possible. In particular, the displacement of the holding
element 18 can be automated, using an actuator associated
with a contact sensor or an equivalent sensor system.
[0088] The holding element 18 defines a lower contact
surface which engages an upper surface S2 of the bed unit
2. This holding makes it possible, in particular during a
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return phase to the loading configuration (the return phase
being a rotation that takes place after maintenance/repair), to
prevent the return to the horizontal position of the bed unit
2 being accompanied by a relative displacement of all or part
of the bed unit 2 in a direction away from the abutment
surface 7. More generally, it is understood that the bed unit
2 can be made integral with the receiving assembly 10, both
during ascending/descending translation movements and
pivoting about the axis of rotation X.

[0089] With reference to FIGS. 1, 3 and 4, it can be seen
that the use of a bent profile receiving assembly 10 allows
retention of the bed unit 2 with an abutment surface 7 which
can extend and/or stretch continuously over more than half
the length of the bed unit 2. The lifting of the bed unit 2
results from the linear displacement of the support device 3,
guiding vertically the two sliding ends EC1, EC2 of the
support device 3 by means of the two guiding portions 4, 5.
Below a predetermined elevation threshold, the control unit
15 does not allow the receiving assembly to rotate. Indeed,
when the axis of rotation X is not further back than the
abutment surface 7, sufficient clearance is required below
the lifting portion 6 to lower the proximal end 60. This
threshold can be not-limitingly comprised between 50 or 60
and 120 cm (height of the axis of rotation X relative to the
flat base defined by the base S). Beyond this predetermined
elevation threshold, the handling system 1 makes it possible
to rotate around the axis of rotation X the receiving assembly
10 together with the bed unit 2 held in its locked position.

[0090] In a healthcare bed maintenance configuration as
illustrated in FIG. 4, only a long side 2f of the bed, opposite
to the determined longitudinal edge 2a, is not engaged either
against the receiving assembly 10 or against the holding
element 18. More generally, the orientation modification of
the bed unit 2, which is advantageous for easy intervention
by the technician, is obtained without risk of damage due to
frictional twisting or sliding.

[0091] A version of the system with a guide along a
typically single guiding column 4' will now be more par-
ticularly described, with reference to FIG. 5 and FIG. 6.

[0092] The guiding column 4' illustrated in FIG. 5, which
is typically less wide than the receiving assembly 10, is here
motorized to allow the support device 3 to be lifted on its
own. The guiding column 4' shown in FIG. 6 is similar to
that of FIG. 5, with two mounts arranged on either side of
a jack 51 lifting. It will be understood that the guiding
column 4', as clearly visible in FIG. 5 and in FIGS. 6, 7A,
and 7B, is close to the rear of the support device 3, being
situated on the same side (long side) of the lifting zone Z as
the abutment surface 7 in the loading configuration.

[0093] The support device 3 comprises a receiving assem-
bly 10 which may be identical or substantially similar to that
illustrated in FIG. 1. Column 4' makes it possible to lift a
sliding portion EC which has, for example, two opposite
flanks G connected to the lifting mechanism. In the case of
FIG. 5, there is provided a motor element 30', placed here at
the top or near the upper end of the guiding column 4'. By
driving, for example via a chain, the sliding portion EC
slides vertically between an extreme low position and an
extreme high position. The extreme low position may cor-
respond to pressing on an axial stop, so that the sliding
portion EC is located further from the ground than the lifting
portion 6 (in the loading configuration).
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[0094] Alternatively, as illustrated in FIGS. 6, 7A and 7B,
the lifting jack 51 makes it possible to move the sliding
portion EC which moves along two parallel posts of the
column 4'.

[0095] With reference to FIGS. 5 and 7A, the sliding
portion EC defines an attachment zone for at least one
connecting member 40'. This connecting member 40', which
extends horizontally defining a half-perimeter of the lifting
zone, has two arms, optionally connected to the same base.
The receiving assembly 10 is disposed between these two
arms (only one of the arms being visible in FIG. 5) and these
arms can define respective bearings for a pair of rotary shafts
formed on the receiving assembly 10. The axis of rotation X
is thus horizontally defined by these shafts which belong to
an articulated connection, with a substantially constant
spacing of this axis X relative to the guiding column 4.

[0096] The articulated connection between the sliding
portion EC and the receiving assembly 10 is here achieved
in two connection zones separated from each other by the
whole receiving assembly 10. In the embodiment in FIG. 5,
each arm of the connecting member 40" has a length suffi-
cient for the axis of rotation X to be maintained at a distance
(for example between 50 and 120 cm) from the guiding
column 4' which allows the receiving assembly 10 to have
a clearance. In practice, the volume is optimized using a
single guiding column 4' and the handling system 1 is
simpler.

[0097] The term “column” does not preclude grouping at
least two mounts spaced apart by a small distance (much
smaller than the length of the receiving assembly 10) and
which form a holding and guiding support for a wide enough
single sliding portion EC. More generally, it is understood
that the structure of the guiding column 4' can take different
forms.

[0098] A jack V, which preferably extends parallel to one
of'the arms, is connected by a pivot connection 36 to a frame
8 or another element (distinct from the lifting portion 6) of
the receiving assembly 10. Optionally as illustrated in FIG.
5, the pivot connection 36 may be positioned lower than the
axis of rotation X when the rod 35 of the cylinder V is in an
initial set back position. In this initial recessed position
(position not shown), the rod 35 of the jack V holds the
receiving assembly 10 in a starting orientation such as that
illustrated in FIGS. 1 and 3. The lifting portion 6 is then
substantially horizontal. The jack V can be electric or
hydraulic.

[0099] According to the option shown in FIGS. 7A and
7B, the jack V is angled. This can bring the X axis closer to
the column 4' and thus reduce the overall size of the handling
system 1.

[0100] The human-machine interface makes it possible to
modify the position of this rod 35. In a maximum output
position, the rod 35 of the jack V pushes a lower portion of
the receiving assembly 10, which has the effect of rotating
the receiving assembly about the axis of rotation X. The
lifting portion 6 is then moved by an angle which may be
greater than 45 or 70°, the maximum rotation being approxi-
mately 85° or 90°. This is advantageously allowed using a
single jack V, here directly placed between the correspond-
ing sliding portion EC and the receiving assembly 10. Of
course, the manner of rotating the receiving assembly 10 can
be adapted as required and it is understood that this type of
connection with a jack is applicable to the case illustrated in
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FIG. 1. Conversely, a geared motor or the like may be used
in an embodiment similar to that of FIG. 5.

[0101] More generally, it is understood that the support
device 3 can embark second driving means M’ to rotate the
receiving assembly 10 about the axis of rotation X. When a
bed unit 2 is placed with the receiving assembly 10 against
the abutment surface 7, it is then possible to orient the
determined longitudinal edge 2a (which is the edge/side
oriented towards the abutment surface 7) downwards in a
maintenance configuration. The lifting can be controlled
independently of the rotational movement.

[0102] For tightening, a jack (not shown) can also be used.
This avoids a manipulation operation and prevents a tech-
nician to intervene from behind (access that may be less easy
because of the presence of the guiding column 4'). The
holding element 18 may have a clamping member driven by
a rhombus articulated to these tops. The spacing between the
pivoting connections 41 located between the lower segments
and the upper segments 42 of this rhombus can be adjusted
by a jack diagonally placed (horizontally) in this rhombus.
Alternatively, any other adjustment member, for example of
the sliding rod type, may be used.

[0103] One of the advantages of the handling system 1
with a receiving assembly 10 in one piece is that it facilitates
the maintenance of heavy bed units 2, including medical
beds. Thus, the technician no longer needs to move by
himself/herself (by calling on other stakeholders) such a bed
unit for a change of wheels, cylinders, engines for lifting the
mattress of the bed or any mechanical or electrical part
contributing to the bed operation.

[0104] The handling system 1 is particularly robust and
can lift and rotate a bed that weighs several hundred kilo-
grams. The rotated position avoids having to perform main-
tenance by placing oneself under the bed (which makes the
operation more arduous, wherein one has to raise one’s arms
and head to repair the defective parts of the bed).

[0105] FIGS. 7A and 7B successively illustrate two height
levels of the bed unit 2, obtained for the maintenance
configuration. In FIG. 7A, the height level is obtained by the
direct switching from the loading configuration to the main-
tenance configuration of the support device 3. In this posi-
tion of the bed unit 2, the height H3 of the lower casters 2¢
can then be still high, for example greater than 150 cm from
the level of the support (ground) on which the handling
system 1 rests. In order to facilitate the handling tasks, the
position of the support device 3 can be lowered by an
appropriate control means of the lifting jack 51 or other
mechanical drive member. The height H3' is thus obtained
for these same lower casters 2¢, which is less than the height
H3 and can be between 80 and 110 cm for example. The
underside of the bed unit 2 can then be perfectly in front of
the operator, the height H3' being low enough so that the
other higher casters are also accessible (for example to well
less than 2 meters from the ground knowing that the width
of the bed unit 2, close to the distance between the low
casters and the high casters, typically does not exceed 90
cm).

[0106] The flexibility of the handling system 1 is such that
the receiving assembly 10 can be sized according to the
needs and the space available to install the system 1. The
latter can be fixed and installed in a workshop of a hospital.
The different portions of the handling system 1 are typically
removable. For example, receiving assemblies 10 of differ-
ent size and/or capacity may be assembled on the same
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lifting and rotating device. The guiding portions 4, 5 can
thus be positioned on rails R to adjust the width of the lifting
zone Z, as illustrated in FIG. 1. In the case of healthcare
beds, it is preferred that the receiving assembly 10 has a
length of between 150 (for example for children’s beds) and
230 cm.
[0107] The handling system 1 is advantageous in that it
provides a mode of adjustment of the receiving assembly 10
which allows the technician to work under very favorable
ergonomic conditions, being able to adapt in real time the
working height to its size (height adjustment being possible
after the tilting of the receiving assembly 10 as shown in
FIG. 4 or FIG. 5).
[0108] It should be obvious to those skilled in the art that
the present invention allows embodiments in many other
specific forms without departing from the scope of the
invention as claimed.
[0109] Thus, the term “sliding end” should not be inter-
preted restrictively and does not necessarily mean that the
support device 3 ends laterally with such a sliding portion or
end. The term “end” is simply used to signify that a lifting
zone 7 associated with the device 3 is delimited between two
such sliding ends of the support device 3. In an alternative
embodiment, the handling system 1 may have, where appro-
priate, a single support device 3 common to two lifting zones
Z separated from each other by an intermediate column. In
this case, there are two receiving assemblies 10 formed by
the same support device 3 and it can always be considered
that the part which slides along the intermediate column
corresponds and is functionally identical to a sliding end.
1-14. (canceled)
15. A handling system for handling a rolling bed unit, the
handling system comprising:
a support device, movable by lifting to lift a bed unit, the
support device comprising two sliding ends,
two guiding portions separated from one another by a
lifting zone and vertically guiding a displacement of the
two sliding ends of the support device, and
a first driving device for linearly moving at least one of
the two sliding ends of the support device and allowing
lifting of the support device,
wherein the support device comprises:

a lifting portion which extends transversely with
respect to the two guiding portions in a loading
configuration of a bed unit, the lifting portion
extending away from the two guiding portions in the
loading configuration, in a central sub-zone of the
lifting zone so that the lifting portion extends under
a bed unit in said loading configuration,

a back part integral with the lifting portion and forming
an abutment surface intended to be placed in contact
with a determined longitudinal side or edge of the
bed unit, the back part and the lifting portion defining
a receiving assembly, and

at least one holding element adjustable in position to
move towards or away from the lifting portion,

the receiving assembly being pivotally mounted between
the two sliding ends about a horizontal axis of rotation,
whereby the handling system has a bed unit mainte-
nance configuration in which the bed unit is raised and
held by the support device while having a modified
orientation as compared to the loading configuration.

16. The handling system according to claim 15, compris-
ing a second driving device for rotating the receiving
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assembly about the axis of rotation passing through the two
sliding ends, after the support device loaded with the bed
unit has been lifted, so as to orient the determined longitu-
dinal side downwards in the bed unit maintenance configu-
ration.

17. The handling system according to claim 16, wherein
the second driving device is configured to rotate the receiv-
ing assembly up to a maximum of one quarter turn, the
rotation angle being configurable by a human-machine inter-
face.

18. The handling system according to claim 16, wherein
the receiving assembly is made rotatable by two connection
shafts connecting with respectively one and the other of the
two sliding ends of the support device, the second driving
device comprising a single rotary drive member for defining
a first drive shaft among the two connection shafts, the
second shaft among the two connection shafts being a
following shaft.

19. The handling system according to claim 15, wherein
the lifting portion is included in a fork.

20. The handling system according to claim 15, wherein
the lifting portion, connected only on one side to the
retaining means, comprises two rigid members spaced from
another, the spacing of which can be adjusted, each rigid
member being provided on top of it with a contact surface
made of flexible and/or deformable material.

21. The handling system of claim 15, wherein the lifting
portion comprises a fork provided with at least two teeth
each elongated from a proximal end to a distal end with
respect to the abutment surface, wherein the teeth extend in
a direction perpendicular to the axis of rotation.

22. The handling system according to claim 15, compris-
ing a flat base formed between the two guiding portions, the
lifting portion extending to a height lower than or equal to
25 cm from the flat base, in a lowered state of the support
device which corresponds to the loading configuration.

23. The handling system according to claim 15, wherein
the receiving assembly is bent and is in one piece.

24. The handling system according to claim 23, wherein
the lifting portion is flat and the holding element comprises
a clamping member which, in the loading configuration, is
connected from above to the retaining means, the clamping
member being movable in a direction perpendicular to the
lifting portion and held at a distance from the lifting portion,
thereby allowing an outer frame of the lifting bet unit to be
inserted from a side opposite to the back part in a clamping
zone delimited between the lifting portion and the clamping
element.

25. The handling system according to claim 15, further
comprising:

at least one sensor for detecting an engaged position of a
bed unit against the abutment surface adapted to deliver
a corresponding detection information; and

a control unit configured to start a lifting of the support
device depending on the detection information deliv-
ered by said sensor.

26. A handling system for handling rolling bed units, the

handling system comprising:

a guiding column adjacent to a lifting zone, and being
placed along a given side of the lifting zone,

a support device, movable by lifting to lift a bed unit, the
support device comprising a sliding portion attached to
the guiding column (4') and guided vertically along the
the guiding column, and
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a first driving device for linearly moving the sliding
portion of the support device and allowing lifting of the
support device,

wherein the support device comprises:

a lifting portion that extends transversely with respect
to the guiding column in a loading configuration of
a bed unit,

a back part integral with the lifting portion and forming
an abutment surface intended to be engaged by a
determined longitudinal side or edge of the bed unit,
the back part and the lifting portion defining a
receiving assembly, the back part extending on said
given side of the lifting zone in the loading configu-
ration, and

at least one holding element adjustable in position to
move towards or away from the lifting portion,

the receiving assembly being pivotally mounted about a
horizontal axis of rotation defined by an articulated
connection between the sliding portion and the receiv-
ing assembly, whereby the handling system has a bed
unit maintenance configuration in which the bed unit is
raised and held by the support device while having a
modified orientation with respect to the loading con-
figuration.

27. The handling system according to claim 26, compris-
ing second driving means for rotating the receiving assem-
bly about the axis of rotation so as to orient the determined
longitudinal edge downwards in the bed unit maintenance
configuration, the axis of rotation being kept at a constant
distance from the guiding column regardless of the height
level of the support device.

28. A method for positioning a rolling bed unit, in
preparation for a maintenance/repair operation, the method
comprising:

placing a bed unit in a lifting zone, above a lifting portion
which is part of a support device), the lifting zone being
located along a guiding column or between two guiding
portions;

engaging a determined longitudinal edge of the bed unit
against an abutment surface that is integral with the
lifting portion and extends transversely with respect to
the lifting portion, so that, in a loading configuration,
the bed unit is received in a receiving assembly;

adjusting in position at least one element for holding the
bed unit, from above, to obtain a locked relative
position between the bed unit and the receiving assem-
bly;

lifting the bed unit by a linear displacement of the support
device, with guidance along the guiding column or the
two guiding portions; and

beyond a predetermined elevation threshold, rotating the
receiving assembly and the bed unit held in the locked
position about a substantially horizontal axis of rota-
tion, by moving the abutment surface downward to
obtain a bed unit maintenance configuration in which
the bed unit is raised and held by the support device
while having a modified orientation with respect to the
loading configuration.

29. The handling system according to claim 15, wherein
the holding element is vertically adjustable in position to
move towards or away from the lifting portion, in the
loading configuration.

30. The handling system according to claim 17, wherein
the receiving assembly is made rotatable by two connection
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shafts connecting with respectively one and the other of the
two sliding ends of the support device, the second driving
device comprising a single rotary drive member for defining
a first drive shaft among the two connection shafts, the
second shaft among the two connection shafts being a
following shaft.

31. The handling system according to claim 16, wherein
the lifting portion is included in a fork.

32. The handling system according to claim 17, wherein
the lifting portion is included in a fork.

33. The handling system according to claim 18, wherein
the lifting portion is included in a fork.

34. The handling system according to claim 16, compris-
ing a flat base formed between the two guiding portions, the
lifting portion extending to a height lower than or equal to
25 cm from the flat base, in a lowered state of the support
device which corresponds to the loading configuration.
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