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(57) Abstract: A profiling bed or similar support surface having a back section (15), seat section, thigh (11) and calf (25) section
convertible to a chair configuration. The back section (15) is mounted on an angled slide (2) to retract as it is rotated. The angle of

) the slide (2) also provides upward lift of the back section (15) as it is retracted and rotated. This combination of movements mimics
the way a person’s tissues stretch when they move to a sitting position, reducing pressure and shear. At the same time, the thigh
section (11) can be rotated to an incline and the calf section (25) either raised into a horizontal configuration or lowered to a chair
configuration during movement of the thigh section (11). In another embodiment the thigh section (11) is also mounted on a slide
(20) to retract towards the foot end as it is rotated to an incline, providing reduction of abdominal strain and increased comfort.
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BED

The present invention relates to a bed, trolley or
similar apparatus and more particularly to a bed, trolley
or similar apparatus with a support surface convertible
to a chair configuration.

Many hospital patients in the acute phase of their
illness have restricted levels of mobility, and often
remain in bed £for long periods of time. Serious
complications can develop as a result of this physical
inactivity including pressure ulcers, respiratory
infections and muscle wastage. Prevention of these
complications is a major clinical challenge. It is well-
recognised that wupright positioning, with the torso
raised and the feet down helps to reduce the risk of
these complications, and that the risk is reduced further
if upright positioning can be combined with mobilisation.

It is known to have beds with profiling surfaces to
overcome many of the difficulties associated with
positioning and mobilisation of patients. Such profiling
surfaces can offer many advantages, including reduced
risk of injury to staff and patients, increased patient
independence, faster recovery from illness and improved
cost-effectiveness.

A number of beds with profiling surfaces are known
that achieve a chair configuration to provide good
upright positioning. However, accomplishing this usually
involves raising the back section and thigh section of
the surface and then tilting the bed frame down towards
the foot end. This foot-down tilt limits how low the bed
can go, and the better the chair configuration, the more
compromised the low height of the bed becomes. This
results in the patient sitting a long way off the ground,

and relies on the carer to take the bed out of tilt in
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order to lower the height. Transfer on and off this type
of bed when in a chair configuration is difficult or even
impossible for patients with restricted mobility.

The present invention seeks to provide an improved
profiling bed or similar device.

According to an aspect of the present invention,
there is provided a profiling bed as specified in claim
1.

According to another aspect of the present
invention, there is provided a profiling bed as specified
in claim 15.

Known beds with profiling surfaces have a simple
hinged back section which pushes the patient down the
surface as it is raised, exerting pressure and shear on
the back, sacrum and heels of the patient. To overcome
the problem, some profiling surfaces have a retracting
back section that moves backwards at the same time as it
is raised, but retraction is limited and the patient is
still pushed downwards. In the event of these surfaces
being profiled into a chair configuration, the patient
would be pushed downwards by the back section. They may
even become squashed within the seat section, thereby
experiencing excessive abdominal strain as well as
pressure and shear on their back, sacrum and heels.

The preferred embodiment can provide a profiling
surface that increases the comfort and reduces the
pressure and shear experienced by the patient during
movement from a horizontal configuration to a profiled
configuration.

The preferred embodiment can provide a profiling
support surface having a low chair configuration so that
the patient can sit in a comfortable seated position at a
much lower height, without using the foot down tilt.

Patient transfers to and from the support surface in this
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low chair configuration are much easier than with other
profiling surfaces in the same configuration.

The embodiments described herein can provide a
greater degree of retraction than achieved previously.
They are based on the surprising finding that by
inclining the slide mechanism with respect to the frame,
an inexpensive and reliable means of obtaining upwards,
shear reducing movement of the back section is achieved
at the same time ag retraction of the back section. This
combination of movements mimics the way a person'’'s
tissues stretch when they move from a supine to a sitting
position and offers the benefits of enhanced pressure and
shear reduction over other profiling surfaces. It is
envisaged in some embodiments that the slide mechanism
could be a curve inclined with respect to the frame to
provide greater conformity to the way a person’s tissues
stretch with movement from a supine to sitting position.

Preferably, the movement of the back section brings
about a simultaneous movement of the leg section to bring
the bed or trolley into a profiled configuration to a
chair position. Therefore, in one operation a low height
chair configuration is achieved allowing earlier, more
frequent upright positioning and mobilisation of the
patient, without relying on the nurse to operate the tilt
function on the bed or trolley in order to achieve a
chair configuration. This can reduce abdominal strain
and improve patient comfort.

Preferably, the leg section includes a thigh section
and a calf section, the thigh section being pivotedly
mounted on the frame at one end and pivotally connected
to the calf section at the other end so that, in order to
bring the bed or trolley in the chair configuration, the
thigh section is pivoted upwards and the calf section is

pivoted downwards.
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Preferably, the thigh section is mounted on a slide
mechanism to retract away from the seat section as it is
pivoted upwardly. The retractable thigh section has the
benefit of relieving pressure on the patient as the
support surface profiles resulting in reduced abdominal
strain and increased comfort.

The invention will now be described in detail, by
way of examples only, with reference to the following
drawings, in which:

Figure 1 is a schematic view of a preferred
embodiment of back section;

Figure 2 is a schematic view of the back section in
Figure 1 in a raised position;

Figure 3 is a schematic view of the of the support
surface in a chair configuration according to one
embodiment of the invention;

Figure 4 is a schematic view of the preferred
embodiment of thigh section and calf section in the
raised horizontal configuration;

Figure 5 is a schematic view of the calf section in
Figure 4 in a chair configuration;

Figure 6 is a schematic view of the support surface
in a chair configuration according to another embodiment
of the invention;

Figure 7 is a schematic view of the support surface
with the thigh section and calf section in the raised
horizontal configuration according to a further
embodiment of the invention; and

Figure 8 is a schematic view of the support surface
of Figure 7 in the bed configuration.

Referring to Figure 1, there is shown a head part of
a bed having a back section 15 according to a preferred
embodiment of the invention. The back section 15 is

connected to the frame 5 via a strut or link 1, which is
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pivotally connected at one end to the head end of the
frame 5 and pivotally connected at its other end to the
back section 15.

The back section 15 is also connected to the frame 5
via a slide mechanism 2. The slide mechanism 2 is fixed
in an angular position in relation to the bed frame 5.
The back section 15 is connected to the slide mechanism 2
via a joint 3 which allows the back section 15 to both
pivot and slide in relation to the slide mechanism 2.

An actuator 4 is pivotally connected to the back
section 15 via a lever 16 and pivotally connected to the
frame 5 at its other end.

Referring to Figure 2, as the actuator 4 extends it
pushes the back section 15 along the slide mechanism 2,
while link 1 causes the back section 15 to rotate upward
and the angled slide mechanism 2 causes the back section
to both retract along the axis of the frame 5 towards the
head end of the bed and also rise upward relative to the
frame 5.

Figure 3 shows a complete view of a bed which is
also, in this example, provided with a particular thigh
and calf section mechanism. In this embodiment, the
thigh section 11 is connected to the frame 5 via a strut
or link 10 which is pivotally connected at one end to the
frame 5 and pivotally connected at its other end to the
thigh section 11. An actuator 40 is pivotally connected
to the thigh section 11 via a lever 17 and pivotally
connected to the frame 5 at its other end.

The calf section 25 is pivotally connected to the
thigh section 11 and supported via struts or links 6 and
7. Link 6 is connected to the frame 5 via a slotted
bracket 12 and connected to the calf section 25 via a
roller 8 running along a track 9. Link 7 is pivotally

connected to both link 6 and the calf section 25. Rotary
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cam 14 is pivotally connected to the slotted bracket 12
and is actuated by handle 13. The rotary cam 14 can be
positioned such that it either allows a stay or link 6 to
enter a detent 26 in the slotted profile 12 or not.

As the actuator 40 extends it causes the thigh
section 11 to rotate upward, which causes calf section 25
to be pulled upward due to it being pivotally connected
to the thigh section 11. If the cam 14 is positioned
such that 1link 6 engages in the detent 26, then the calf
section 25 rises in a near horigontal position, as shown
in Figure 4. If the cam 14 is positioned to obstruct the
detent 26 such that link 6 cannot engage the detent 26
but travels along the slotted profile 12, then the calf
section 25 rises at an angle with its foot end lowered to
achieve a chair configuration, as shown in Figure 5.
Therefore, the operator can select between a vascular
(horizontal) configuration or chair configuration for the
calf section, without having to manually 1lift the calf
section to convert the bed from wvascular to chair
configuration.

The operator, by means of handle 13, can either
rotate the cam 14 to lift the stay of the link 6 out of
the vascular detent 26 for the chair configuration or
rotate the cam 14 to uncover the vascular detent 26 and
allow the stay to drop into the detent 26 for the
horizontal position of the calf section. The position of
handle 13 can be wused to indicate the selected
configuration, preferably on a suitable visual indicator.

The actuators 4 and 40 can be driven simultaneously
or sequentially to provide a complete profiling of the
support surface comprising rotation of the back section
15 into an inclined angle with retraction of the section
towards the head end as it inclines, the section also

lifting upwardly in relation to the frame, the thigh
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section rotated to an incline and the calf section either
raised into a horizontal position or lowered to a chair
configuration.

In another embodiment of the invention, the thigh
section 11 is connected to the frame 5 via a slide
mechanism 20, as shown in Figure 6. The slide mechanism
20 1is fixed in a substantially horizontal position in
relation to the frame 5. The thigh section 11 is
connected to the slide mechanism 20 via a joint 30 which
allows it to both pivot and retract in relation to the
slide mechanism 20. As the actuator 40 extends it pushes
the thigh section 11 along the slide mechanism 20, link
10 causing the thigh section 11 to rotate upward as it
retracts along slide mechanism 20 while calf section 25
is pulled upward due to it being pivotally connected to
the thigh section 11. The calf section can be selected to
profile into a chair or horizontal configuration as
described above.

As already described with respect to the first
embodiment, the actuators 4 and 40 can be driven
simultaneously or sequentially to provide a complete
profiling of the support surface comprising rotation of
the back section 15 dinto an inclined angle with
retraction of the section towards the head end as it
inclines, the section also lifting upwardly in relation
to the frame 5, the thigh section 11 rotated to an
incline and retracted towards the foot end and the calf
section 25 either raised into a horizontal position or
lowered to a chair configuration.

Due to the retraction of both back gection 15 and
thigh section 11 the patient 1s not subjected to the
squeezing action normally experienced on conventional

profiling surfaces.
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Referring now to Figures 7 and 8, there is shown an
enhancement to the embodiments shown in Figures 3 to 6.
The enhancement provides a rotatable latch 50 located on
the panel supporting the slotted slide 12 adjacent the
detent 26. The latch is either provided with a biasing
spring (not shown) or designed in such a manner that the
force of gravity naturally biases the latch 50 to the
position shown in Figure 7. In this position, the latch
provides a surface which blocks the exit from the detent
26 such that if the stay of the link 6 is in the detent
26 it cannot move out of the detent until the latch 50 is
rotated to a non-locking position. Rotation of the cam
14 is not possible in this situation. The effect of the
latch therefore is to prevent undesired movement of the
stay of the link 6 out of the detent 26 when the calf
section 25 1ig in the raised horizontal configuration
shown in Figure 7. It is envisaged that the latch 50
could be rotated manually wunder some controlled
circumstances when the bed is in the position shown in
Figure 7.

Referring to Figure 8, the latch 50 also includes a
portion 54 of reduced dimension such that when this
portion 54 faces the detent 26 it is spaced therefrom to
allow movement to the stay of link 6 out of the detent
26. Thus, when the latch 50 is in the position shown in
Figure 8 the stay of link 6 can move out of detent 26
upon movement of the cam 14. In this position, therefore
the latch 50 is in a non-locking position and allows the
calf section 25 to move to the chair configuration as
described above.

The latch 50 is provided with an upwardly extending
finger 52 arranged to contact the lower surface of the
calf section 25 of the bed. As can be seen in Figures 8,

when the calf section 25 is in 1its 1lowered bed
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configuration it urges on the finger 52, against the
spring force or gravity, to keep the latch 50 in its non-
locking position. Thus, as long as the cam 14 is rotated
to move the stay of link 6 out of the detent 26, as
described above, the calf section 25 can move to the
chair configuration upon the lifting of the thigh section
11. Oon the other hand, when the calf section 25 is
raised, the biasing force (whether by spring or gravity)
on the latch 50 causes it to move to the locking position
shown in Figure 7. Of course, if the stay of link 6 has
already moved out of the detent 26, the locking action
will not have any effect on it and thus on the position
of the calf section 25. It will be noted also, that upon
the lowering of the calf section back to the bed
position, the stay of link 6 will eventually slide in
slot 12 to the surface 54 of the latch 50 and push this
out of the way, against the biasing force, to move into
the detent 26 ready for the next bed movement.

Although the embodiments of Figures 1 to 6 show
slide mechanism in which the guide surface is provided by
a rod, other embodiments are envisaged. For example, the
mechanism 2 and 20 could be replaced by supports with
slotted guides, similar to the slotted guide 12 of the
calf section 25. The advantage in terms of efficacy and
simplicity are derived by a guide surface which, in the
case of the back section 15, provides a guide surface
angled or bending upwardly towards the head of the bed.

It will be apparent to the skilled person that the
embodiments described herein provide an effective
lengthening of the support surface of the bed,
particularly at the position of the base of a patient’s
spine. Advantageously, this lengthening is approximétely

matched to the effective lengthening of a person’s back
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as that person is raised from a lying position to a
sitting position.

It is to be understood that the embodiments of thigh
and calf sections disclosed herein could be provided
independently of the embodiment of back section.

The profiling surfaces disclosed herein are suitable
for any apparatus requiring the positioning of a person
from supine to chair position for example, beds tables,

couches, stretchers or the like.

in
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CLAIMS

1. A profiling bed comprising a bed frame (5)
supporting a mattress support surface having at least a
back section (15), a seat section, and a leg section
(11,25), the back and leg sections being pivotally
connected to the bed frame for movement from a
substantially horizontal configuration to a profiled
configuration, the back section being mounted on a slide
mechanism (2) to move away from the seat section and also
to move upwardly relative to the bed frame as it is

pivoted towards the profiled configuration.

2. A profiling bed as claimed in claim 1 wherein the
movement of the back section (15) brings about a
simultaneous movement of the leg section to bring the bed

into a profiled configuration to a chair position.

3. A profiling bed as claimed in claim 1 or 2 wherein
the leg section includes a thigh section (11) and a calf
section (25), the thigh section being pivotedly mounted
on the bed frame at one end and pivotally connected to

the calf section at the other end.

4. A profiling bed as claimed in claim 3 wherein the
thigh section (11) is mounted on a slide "‘mechanism
(20,30) to move away from the seat section as it is

pivoted towards the chair configuration.

5. A profiling bed as claimed in claim 3, wherein
movement of the back section (15) brings about a movement
of the thigh section (11) and corresponding movement of
the calf section (25) to bring the bed into a chair

configuration.
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6. A profiling bed as claimed in claim 5 wherein the
movement of the back section (15) brings about a
substantially simultaneous movement of the thigh section
(11) and a corresponding movement of the calf section

(25) .

7. A profiling bed as claimed in any one of claims 3 to
6, including means operable selectively to move the calf
section (25) either in a bed or substantially raised
horizontal configuration or in a chair configuration

during movement of the thigh section (11).

8. A profiling bed as claimed in claim 7, wherein the
calf section moving means includes a calf section support
which can either engage a detent (26) or follow a guide
(12) to provide for said configurations of the calf

section.

9. A profiling bed as claimed in claims 7 or 8,
including a stop (52) operable to prevent movement of the

calf section to one or other of said configurations.

10. A profiling bed as claimed in any preceding claim,
wherein the back section (15) slide mechanism includes a
support member (2) angled upwardly in the direction of
the back section and a follower member (3) coupled to the
back section and slidable on the support member during

pivoting of the back section.
11. A profiling bed as claimed in claim 10, including a

strut member (1) pivotably coupled to the back section
(15) to guide pivoting of the back section.

19
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12. A profiling bed as claimed in claim 11, wherein the

strut member (1) is of fixed or fixable length.

13. A profiling bed as claimed in any preceding claim,
including an actuator (4) coupled to the back section

(15) to effect pivoting of the back sectiomn.

14. A profiling bed as claimed in claim 13, wherein the
actuator (4) is pivotably coupled to the back section at
a location spaced from a coupling position of the slide

mechanism to the back section.

15. A profiling bed comprising a bed frame (5)
supporting a mattress support surface having at least a
back section (15), a seat section, a thigh and a calf
section (11,25), the back and thigh sections (15,11)
being pivotally connected to the bed frame for movement
from a horizontal position to a profiling position, the
thigh section (11) being pivotally connected to the calf
section (20) at the other end, means operable to
selectively move the calf section either in a bed or
substantially raised horizontal configuration or in a

chair configuration during movement of the thigh section.

16. A profiling bed as claimed in claim 15 wherein the
calf section moving means comprises a support for the
calf section either engaging a detent (26) or a guide
(12) on the bed frame for the chair configuration or
prevented from engaging the detent or the guide for the

bed or raised horizontal configuration.

12
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Fig.3.
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Fig.7.
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