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Description

[0001] The presentinvention relates to a rehabilitation
unit. In particular, the present invention relates to a re-
habilitation unit comprising a bed provided with movable
parts. In more detail, the present invention relates to a
rehabilitation unit comprising a bed provided with mova-
ble parts that can be actuated in order to train immobilized
patients to move again.

BACKGROUND TO THE INVENTION

[0002] As itis well known, in the field of rehabilitation
of paraplegic and quadriplegic patients whose disease
results from an ictus or a trauma, it is crucial to induce
the movement of the immobilized limbs and to control
the blood pressure distribution, provided that this is pos-
sible without worsening the patient’'s conditions. The
more immediate the intervention and the longer the time
the muscles, no longer physiologically actuated, are kept
inmotion, the better the recovery of patient’'s muscle func-
tionality and of patient’s control of physiological functions.
[0003] On the other hand, it is clearly apparent that
continuously moving the limbs of an immobilized patient
is particularly onerous, as the physical therapy and blood
pressure controls shall be performed very carefully by
specialized staff, with a millimetre precision. Moreover,
these operations shall be done repetitively according to
plans specifically defined for each patient. It is easily un-
derstood that, in order to do this, a plurality of trained
therapists shall be available to be associated to each
patient in more work shifts. If the therapy shall be per-
formed for more days, as in most cases, the cost are
obviously very high. In case there are many patients to
be treated contemporaneously and the number of avail-
able therapists is limited - due to the needed specializa-
tion requirements and the affordable costs from a service
feasibility viewpoint - it could be necessary to limit the
number of patients admitted to the rehabilitation treat-
ments described above.

[0004] In view of what above, the problem of having a
unitforimmobilized patients rehabilitation allowing to per-
form the operations described above without the inter-
vention of an operator is actually unsolved, and repre-
sents an interesting challenge for the Applicant.

[0005] Inview ofthe situation described above, itwould
be desirable to have available a rehabilitation unit that,
in addition to allow limiting and possibly overcoming the
drawbacks of the prior art, defines a new standard for
this kind of units.

SUMMARY OF THE PRESENT INVENTION

[0006] The presentinvention relates to a rehabilitation
unit. In particular, the present invention relates to a re-
habilitation unit comprising a bed provided with movable
parts. In more detail, the present invention relates to a
rehabilitation unit comprising a bed provided with mova-
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ble parts that can be actuatedin order to trainimmobilized
patients to move again.

[0007] The object of the presentinvention is to provide
a rehabilitation unit allowing to move the limbs of an im-
mobilized patient and to control the blood pressure of
different body areas in a physiologically proper manner
for periods that can be defined at will.

[0008] According to the presentinvention a rehabilita-
tion unit is provided, whose main features will be de-
scribed in at least one of the appended claims.

BRIEF DESCRIPTION OF DRAWINGS

[0009] Further characteristics and advantages of the
rehabilitation unit of the invention will be more apparent
from the description below, set forth with reference to the
attached drawings, that illustrate some examples of em-
bodiment, where identical or corresponding parts of the
system are identified by the same reference numbers. In
particular:

- figure 1 is a schematic perspective view of a reha-
bilitation unit according to the present invention;

- figure 2 is a perspective side elevation view of figure
1;

- figure 3 is a front perspective view of figure 1;

- figure 4 is a plan view of figure 1;

- figure 5is a bottom view of figure 1, with some parts
removed for the sake of clarity;

- figure 6 is derived from figure 4, with some parts
removed for the sake of clarity;

- figure 7 is an exploded view of figure 1 in reduced
scale and with some parts removed for the sake of
clarity;

- figure 8 is a perspective schematic view of figure 1,
with some parts removed for the sake of clarity.

DETAILED DESCRIPTION OF THE PRESENT INVEN-
TION

[0010] In figure 1, number 1 indicates, as a whole, a
rehabilitation unit shaped like a bed on which a patient
can be laid for stay or care. The unit 1 comprises a base
10 provided with wheels and supporting a platform 30
through a lifting device 12 that is provided with two tele-
scopic actuating members 120 and with a U-shaped plate
122 that is provided with two coupling portions 123 for
heads 124 of the two actuating members 120 (Fig. 8).
With particular reference to Fig. 4, the platform 30 ex-
tends along a longitudinal direction DL, and the unit 1
comprises a central panel 300 rigidly coupled to the plat-
form 30. The central panel 300 is so designed as to sup-
port a patient’s pelvis. The unit 1 further comprises two
adjacent lower panels 302, each of which is coupled to
the platform 30 in a rotatable manner around a first axis
304 transverse to the longitudinal direction DL, and is of
suitable position and shape for supporting a patient’s low-
er limb. The unit 1 also comprise an upper panel 306
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hinged to the central panel 300 around a second axis
308 transverse to both the longitudinal direction DL and
thefirstaxis 304. The upper panel 306 carries, at opposite
side from a longitudinal median plane M (Fig. 4) of the
unit 1, a pair of side panels 310, each of which is coupled
to a respective side 306’ of the panel 306 in a rotatable
manner with respect to a third axis 307 transverse to the
upper panel 306 for adduction and abduction move-
ments. Each side panel 310 is carried in a rotatable man-
ner with respect to a fourth axis 309 parallel to the second
axis 308 so as to be suitable to support and lift a patient’s
arm. Moreover, the unit 1 comprises a headboard panel
312 carried by the upper panel 306 through a hinged
coupling 312’ in correspondence of a transverse fifth axis
312" parallel to the second axis 308. All the panels de-
scribed above are stably positioned and can be moved
around the respective rotation axes by means of an elec-
tromechanical actuating group 60 comprising a plurality
of members actuating the linear motion and the rotary
motion so as to be suitable to move, individually or in
combination, the upper panel 306 and each of the lower
panels 302 and side panels 310 with respect to the plat-
form 30. In particular, the actuating group 60 comprises
linear actuators 302A, each of which is arranged at a side
of the median plane M and is coupled to the platform 30
and to a lower panel 302 in order to drive it into rotation
around the respective first axis 304; linear actuators
310A, each of which is arranged at a side of the median
plane M and is carried by the platform 30 in order to rotate
a respective side panel 310 with respect to the third axis
307; linear actuators 310B, each of which is arranged
between a L-shaped bracket 311, connected to the side
panel 310, and the upper panel 306 in order to lift the
corresponding side panel 310; a linear actuator 306A,
which is arranged between a bracket 3066, rigidly cou-
pled to the platform 30, and the upper panel 306 through
a slot 22 provided in the platform 30; a linear actuator
312A, which is arranged between a bracket 306S’, car-
ried at the bottom by the upper panel 306, and the head-
board panel 312 through the slot 22.

[0011] The actuating group 60 further comprises a lin-
ear actuator 300A, which is arranged between the plate
122 and the platform 30, in order to adjust the inclination
of the platform 30 around an axis transverse to the actual
orientation of the longitudinal direction DL.

[0012] With only reference to Fig. 3, the unit 1 com-
prises arestdevice 90 provided with a plurality of vacuum
cushions. These cushions can be used for stabilizing the
patient's body parts and to adjust the pressure ex-
changed on the rest surfaces, in order to optimize the
blood pressure distribution of the patient’'s body areas
resting against the panels described above. In particular,
the resting device 90 comprises afirst cushion 91 coupled
to the central panel 300, a second cushion 92 for each
lower panel 302, a third cushion 93 coupled to the upper
panel 306, a fourth cushion 93’ and afifth cushion 93" that
are respectively associated to one of the two side panels
310, and a sixth cushion 94 coupled to the headboard
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panel 312.

[0013] In view of the above description, the resting de-
vice 90 comprises a fluid-dynamic group 96 (Fig. 4) that
can be electronically controlled and is provided with a
plurality of solenoid valves, each of which is coupled to
one of the cushions 91-94 in a fluid-tight manner, so as
to control the inside pressure thereof in order to adjust
the static conditioning of a patient subjected to rehabili-
tation by means of the unit 1. In particular, the fluid-dy-
namic group 96 comprises a first solenoid valve 91V,
coupled to the first cushion 91, a second solenoid valve
92V, coupled to the second cushion 92, a third solenoid
valve 93V, coupled to the third cushion 93, a fourth so-
lenoid valve 93V, coupled to the fourth cushion 93’, a
fifth solenoid valve 93"V, coupled to the fifth cushion 93",
a sixth solenoid valve 94V, coupled to the fourth cushion
94. For the sake of drawing economy, the connections
between the fluid-dynamic group 96 and the solenoid
valves 91V, 92V, 93V, 93V, 93"V, and 94V have not
been represented in the Figures.

[0014] With reference to Figs. 1 and 4, the unit 1 com-
prises a processing and control device 70 carried by the
base 10 inside a casing 14. The device 70 is electronically
coupled to the actuating group 60 in a known manner,
not shown for the sake of drawing economy. In particular,
the processing and control device 70 is electronically
connected to the actuators 302A, the actuators 310A,
the actuators 310B, to the linear actuator 306A; to the
actuator 312A,; to the first cushion 91, to the second cush-
jons 92, to the third cushion 93, and to the fourth cushion
94 of the vacuum cushion device 90 and to the lifting
device 12 in order to perform a given rehabilitation pro-
gram, that can be defined at will based on the patient’s
needs, in order to move and/or to direct at will the patient’s
body parts and/or to adjustthe blood pressure distribution
in the patient’s body. With particular reference t Figs. 1,
2,7, and 8, the unit 1 comprises a containment group 50
whose function is to isolate, laterally and longitudinally,
the patient treated on the unit 1. To this end, the contain-
ment group 50 comprises a first plate 51, which is trans-
verse to the longitudinal direction DL and delimits the
platform 30 at the side of the headboard panel 312, a
second plate 52, which is transverse to the longitudinal
direction DL and delimits the platform 30 at the side be-
yond the lower panels 302, a pair of third plates 53, which
are parallel to the longitudinal direction DL and each of
which delimits the upper panel 306 outside the side 306’,
and a pair of fourth plates 54, which are parallel to the
longitudinal direction DL and each of which is aligned
with a corresponding third plate 53. Each fourth plate 54
externally delimits a lower panel 302 at opposite side with
respect to the other lower panel 302. The first plate 51,
the second plate 52 and each third plate 53 and each
fourth plate 54 are carried by a respective articulated
four-bar linkage 55 that is coupled to a lower face of the
platform 30. In particular, the first plate 51, the second
plate 52 ad each fourth plate 54 are the rods of the re-
spective articulated four-bar linkages 55. Each four-bar
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linkage 55 comprises a rocker arm 56, with which a block-
ing member 57 is associated for blocking the angular
position thereof in order to block the respective connect-
ing rod at a given height with respect to the platform 30.
[0015] With reference to Fig. 5, it should be noted that
the four-bar linkages 55 carrying the fourth plates 54 (ar-
ranged at the side of the lower panels 302) are carried
movable by longitudinal guides 55’ through linear actu-
ators 55", so that the respective longitudinal position can
be adjusted at will according to the needs of the patient
treated on the unit 1.

[0016] The use of the rehabilitation unit 1 is clearly ap-
parent from the description above and does not require
further explanations. However, in view of the above de-
scription, itis clearly apparent that the unit 1 can be validly
used for performing physical rehabilitation and for con-
trolling the blood and lymphatic system pressure distri-
bution over the time for partially or totally immobilized
patients. Moreover, through an adequate adjustment of
the inclination of the platform 30, done through the actu-
ator 300A, it is possible to put the patient’'s head in low-
ered orraised position with respect to the body, according
to the patient’s actual clinical situation.

[0017] Lastly, it is clearly apparent that variants and
modifications can be done to the rehabilitation unit de-
scribed and illustrated herein without however departing
from the protective scope of the invention.

[0018] Therefore, the unit 1 described above repre-
sents an evolved form of hospital bed thanks to the con-
struction features and the technical solutions implement-
ed in order to operate in a coordinated manner, and al-
lows to perform rehabilitation programs for patients im-
mobilized due to various causes and, more in general,
for patients whose mobility shall be restored.

Claims

1. Rehabilitation unit (1) comprising a base (10) sup-
porting a platform (30) through a telescopic lifting
device (12); said platform (30) extends along a given
longitudinal direction (DL) and stably supports a cen-
tral panel (300); two lower panels (302), adjacent to
each other, each of which is coupled to said platform
(30) in a rotatable manner around a first axis (304)
transverse to said longitudinal direction (DL); an up-
per panel (306) hinged to said central panel (300)
around a second axis (308) transverse to said lon-
gitudinal direction (DL) and to said first axis (304);
said upper panel (306) carrying, for each respective
side (306’), a side panel (310) in a rotatable manner
with respect to a third axis (307) transverse to said
upper panel (306) and in a rotatable manner with
respect to a fourth axis (309) parallel to said second
axis (308); a headboard panel (312) being carried
by said upper panel (306) in a rotatable manner
around a fifth axis (312") transverse and parallel to
said second axis (308); an electro-mechanical actu-
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ating group (60) being provided in order to move,
singularly or in combination, said upper panel (306)
and each of said lower panels (302) and side panels
(310) with respect to said platform (30).

Unit according to claim 1, characterized by com-
prising controlled-pressure support means (90) as-
sociated with said central panel (300), lower panels
(3102), side panel (310), headboard panel (321) in
order to measure and to control the blood pressure
distribution of body areas resting onto said panels.

Unit according to any one of the previous claims,
characterized by comprising processing and con-
trol means (70) electronically connected to said ac-
tuating group (60) in order to actuate, individually
and/or in succession, each of said lower panels
(302), side panel (310), headboard panel (321), said
resting means (90) and said lifting device (12) in a
manner definable at will, in order to move and/or to
direct at will the patient’s body parts and/or to adjust
the blood pressure distribution in the patient’s body
according to the current configuration of said panels
so as to perform a given rehabilitation program.

Unit according to claim 2 or 3, characterized in that
said resting means (90) comprise a first cushion (91)
coupled to said central panel (300), a second cush-
ion (92) for each said lower panel (302), a third cush-
ion (93) coupled to said upper panel (306), at least
one fourth cushion (93’) (93") coupled to a said side
panel (310), and a fifth cushion (94) coupled to said
headboard panel (312).

Unit according to claim 4, characterized in that said
resting means (90) comprise a fluid-dynamic group
(96) provided with a first solenoid valve (91V), cou-
pled to said first cushion (91) in a fluid-tight manner,
at least one second solenoid valve (92V), coupled
to said second cushion (92) in a fluid-tight manner,
a third solenoid valve (93V), coupled to said third
cushion (93) in a fluid-tight manner, at least one
fourth solenoid valve (93'V) (93"V), coupled to a said
fourth cushion (93’) (93"), afifth solenoid valve (94V),
coupled to said fifth cushion (94) in a fluid-tight man-
ner.

Unit according to any one of claims 1 to 5, charac-
terized in that said telescopic lifting device (12) is
provided with a pair of linear actuators (120) that can
be actuated by means of said processing and control
means (70) in order to adjust the angular position of
said platform (30) around said longitudinal direction
(DL).
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