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Actuator assembly, particularly for articulated hospital beds.

@ An actuator assembly (1, 61), particularly for
operating the movable portions (6, 7) of hospital
beds (3) ; the actuator assembly (1, 61) present-

ing at least one actuating unit (16) for operating o0
a respective movable portion (6, 7) of the bed P j
(3); and the actuating unit (16) presenting an ‘\
elongated casing (17) having a transverse front :
end recess (25) and defining, internally, a guide
(39) for the piston (40) of a linear actuator (37)
housed inside the casing (17) and designed to
engage the operating lever (14) of the movable -
portion (6, 7) of the bed when the front recess [V
(25) is engaged by a fixed cross bar (10, 11)
about which the movable portion (6, 7) of the =
bed pivots; the front recess (25) constituting
the point at which the actuating unit (16) is . .
connected to the bed (3). ~~ m'—
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The present invention relates to an actuator as-
sembly, particularly for articulated hospital beds.

Hospital beds in particular are known to comprise
a fixed frame, and a supporting surface normally div-
ided into a fixed portion connected to the frame, and
one or more movable portions, each located at a re-
spective end of the supporting surface and designed
to rotate, about a respective axis perpendicular to the
longitudinal axis of the bed, into a tilted position in re-
lation to the fixed portion of the supporting surface.

Each movable portion normally presents a num-
ber of brackets extending downwards from the end of
the movable portion facing the fixed portion, and sup-
porting a bar extending perpendicular to the longitu-
dinal axis of the bed and connected in rotary manner
to the bed frame. The cross bar defines the rotation
axis of the respective movable portion, and is normal-
ly fitted integral with a radial lever cooperating with an
actuator assembly for rotating the movable portion
about said axis of rotation.

The actuator assemblies currently employed on
articulated beds of the aforementioned type are nor-
mally as described and illustrated in International Pa-
tent Application PCT/DE89/00290, which relates to an
actuator assembly fittable to beds with two movable
end sections, and comprising an elongated casing
housing two opposed linear actuators. Each actuator
comprises a motor housed centrally inside the casing;
and a piston connected to the motor and moving back
and forth, along a longitudinal guide formed inside
the casing, to and from a respective end portion of the
casing. The casing comprises a bottom cup-shaped
body, and a top cover by which the two end portions
of the casing are left exposed and accessible from
outside. At each end portion of the casing, the bottom
body presents two openings extending downwards
from the top edges of the respective lateral walls of
the bottom body, and housing a respective cross bar
of a respective movable section of the bed. The cas-
ing also comprises two end covers for closing the end
portions of the casing at the top.

In actual use, the known actuator assembly de-
scribed above is fitted to the bed by removing the end
covers; positioning the casing underneath the bed,
between the two cross bars of the two movable sec-
tions, and substantially parallel to the longitudinal axis
of the bed; raising the casing so as to insert the op-
erating levers of the two cross bars inside the end
portions of the casing, connect the levers to the re-
spective pistons, and engage each cross bar inside a
respective pair of said openings; and replacing the
two end covers so that the casing is suspended on
the cross bars.

The known actuator assembly described above
clearly presents several drawbacks in terms of both
design and operation.

Firstly, the casing is suspended on the cross bars
by means of the end covers, which, especially when
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made of plastic material, are subject to breakage,
thus resulting in detachment of the actuator assembly
from the bed.

Secondly, due to the manner in which the casing
is fitted to the bed, the above known actuator assem-
bly allows of absolutely no variation in the distance
between the two cross bars, which must fit accurately
inside respective pairs of openings formed on the bot-
tom body of the casing. In other words, therefore, a
specific casing is required for each type of bed.

Finally, no part of the known actuator assembly
described above is usable in the case of beds with
only one movable end section.

It is an object of the present invention to provide
an actuator assembly for articulated beds, designed
to overcome the aforementioned drawbacks.

According to the present invention, there is pro-
vided an actuator assembly, particularly for articulat-
ed hospital beds wherein each movable section com-
prises a portion of the supporting surface of the bed;
a cross bar connected to and defining the axis of ro-
tation of said supporting surface portion; and extern-
ally-operated lever means for rotating said supporting
surface portion about said axis of rotation; the actua-
tor assembly being connectable to said lever means,
and being characterized by the fact that, for each said
movable section, it comprises an independent actuat-
ing unit in turn comprising an elongated casing, a lin-
ear actuator housed inside the casing, and a piston
moved axially by the linear actuator along a guide
formed in the casing; the casing presenting a trans-
verse front end recess; the piston, in use, engaging
said respective lever means when the front recess is
engaged by said respective fixed cross bar; and the
front recess constituting the point at which the actuat-
ing unit is connected to the bed.

According to a preferred embodiment, the actua-
tor assembly described above comprises two said ac-
tuating units fittable to respective movable sections of
the bed; and means for mutually connecting the two
actuating units; the actuating units being identical and
opposed to each other; said connecting means com-
prising hinge means for mutually connecting the two
actuating units in rotary manner about at least one
axis perpendicular to the longitudinal axis of the ac-
tuator assembly, and lock means for locking the two
actuating units in a substantially mutually aligned pos-
ition; and the front recesses of the two actuating units
presenting, when the actuating units are aligned, a
center distance substantially equal to that of said
cross bars.

Said connecting means preferably comprise a
central body interposed between the two actuating
units and connected to each by a said hinge means
and a said lock means; said central body preferably
being selectable from a number of central bodies dif-
fering in size in a direction parallel to the longitudinal
axis of the actuating units.
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A number of non-limiting embodiments of the
present invention will be described by way of example
with reference to the accompanying drawings, in
which:

Fig.1 shows a schematic side view of a preferred

embodiment of the actuator assembly according

tothe presentinvention and as fitted to a bed with
movable end portions;

Fig.2 shows a schematic plan view of the Fig.1

actuator assembly;

Fig.3 shows a larger-scale plan view, with parts

removed for clarity, of a detail in Fig.2;

Fig.4 shows a section along line IV-1V in Fig.3;

Fig.5 shows a section along line V-V in Fig.3;

Fig.6 shows a schematic side view of a variation

of the Fig.2 actuator assembly in an intermediate

assembly position.

Number 1 in Fig.1 indicates an actuator assembly
fitted in removable manner to the fixed frame 2 of a
bed 3, the supporting surface 4 of which comprises
a fixed central section 5, a top or head section 6, and
a bottom or foot section 7. Sections 6 and 7 present
respective pairs of brackets 8 and 9 for connecting
them to respective cross bars 10 and 11 located close
to the opposite ends of central section 5 of supporting
surface 4, and connected to frame 2 so as to rotate,
in relation to frame 2, about respective axes 12 and
13.

As shown more clearly in Fig.4, each bar 10, 11
presents a substantially L-shaped lever 14 extending
substantially radially outwards from respective bar
10, 11, and comprising a square end arm 15 cooper-
ating with actuator assembly 1 for determining the an-
gular position of respective bar 10, 11 about respec-
tive axis 12, 13 and in relation to frame 2.

As shown in Fig.1, actuator assembly 1 compris-
es two identical opposed actuating units 16 mutually
connected in removable and mutually separable man-
ner, connected in removable manner to frame 2, and
located between bars 10 and 11 beneath central sec-
tion 5 of bed 3.

As shown in Fig.s 3, 4 and 5, each actuating unit
16 comprises an outer casing 17 substantially in the
form of a rectangular parallelepipedon with its longi-
tudinal axis perpendicular to bars 10 and 11, and hav-
ing, close to one end, a lateral projection 18 extending
substantially parallel to bars 10 and 11.

As shown more clearly in Fig.6, casing 17 com-
prises a bottom cup-shaped body 19 closed at the top
by a cover 20 defined by a first cup-shaped portion
21 extending over the top half of projection 18, and by
a second cup-shaped portion 22 extending over the
portion of casing 17 adjacent to projection 18. At the
opposite end of casing 17 to that presenting projec-
tion 18, bottom body 19 presents a sunken end por-
tion 23 projecting beyond the corresponding end of
portion 22 of cover 20, and defines, together with por-
tion 22, a transverse front frame 24 defined at the top
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by the top wall of portion 22 of cover 20, and laterally
by the lateral walls of portion 22 and bottom body 19.
The lateral walls of frame 24 present two aligned re-
cesses, which combine to define a front transverse re-
cess 25 having a semicylindrical section and formed
half on cover 20 and half on bottom body 19. Recess
25 presents a substantially rectangular, circular-end-
ed section, and is deeper than the radius of respec-
tive bar 10, 11, so as to house, in use, over half of the
circumference of respective bar 11, 12, and act as the
connecting point of casing 17 to bar 10, 11. The re-
mainder of the circumference of each bar 10, 11 en-
gages a recess 26 defined by two aligned recesses
formed in the lateral walls of a front frame 27 of a cup-
shaped cover 28 movable, in relation to the bottom
body, between a closed position (continuous line in
Fig.4) wherein cover 28 is positioned over sunken
portion 23 with front frame 27 contacting front frame
24, and an open position (dotted line in Fig.4) wherein
cover 28 is turned down in front of the free end of por-
tion 23 to enable access to recess 25 from the out-
side. To enable the above movement, cover 28 pres-
ents two coaxial inner lateral pins 29 (only one
shown), each mounted so as to rotate and slide trans-
versely inside a respective guide slot 30 (only one
shown) formed in a respective upper lateral longitudi-
nal appendix 31 (only one shown) of sunken portion
23.

Portions 21 and 22 of cover 20 are connected to
bottom body 19 of casing 17 by respective screws 32,
33, so as to define, with body 19, a substantially L-
shaped chamber 34, a first portion 35 of which ex-
tends inside lateral projection 18, and, as shown more
clearly in Fig.3, houses the reversible motor 36 of a
linear actuator 37. The intermediate portion of a sec-
ond portion 38 of chamber 34, extending along the
longer longitudinal axis of casing 17 and substantially
perpendicular to respective bar 10, 11, houses a U-
shaped guide 39 of a piston 40 constituting the output
member of actuator 37 and having a substantially
square section. Piston 40 is moved by motor 36 to and
from sunken portion 23 of bottom body 19 in direction
41 perpendicular to respective bar 10, 11.

To enable the above reciprocating motion of pis-
ton 40, motor 36 is connected to a reduction gear 42
housed inside an initial portion of portion 38 of cham-
ber 34 and having an output consisting of a screw 43,
which engages an internally-threaded axial hole 44 in
piston 40, and is connected to piston 40 by a screw-
nut screw coupling. To prevent piston 40 from rotating
with screw 43, said intermediate portion of chamber
34 houses an intermediate longitudinal transverse
plate 45 connected by screws 46 to bottom body 19,
contacting the flat lateral surface of piston 40 oppo-
site that contacting guide 39, and supporting elec-
tronic components (not shown) for controlling actua-
tor 37.

Chamber 34 presents an end portion 47 extend-
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ing inside sunken portion 23 of bottom body 19, ac-
cessible from the outside by opening cover 28, and
housing respective lever 14, the free end of arm 15
of which is positioned, in use, contacting the free end
of respective piston 40.

As shown in Fig.s 2 and 4, at the opposite end to
cover 28, casing 17 is closed by an end wall 48 per-
pendicular to direction 41 and fitted on its outer sur-
face with a comb type connecting device 49 defined
by a number of pairs of superimposed tabs 50 and 51.
Top tabs 50 present respective coaxial through holes
52 designed to receive a common hinge pin 53 (Fig.2);
and bottom tabs 51 present respective coaxial
through holes 54 parallel to holes 52 and recess 25,
and designed to receive a common lock pin 55 (Fig.2)
parallel to pin 53. Each pair of superimposed tabs 50
and 51 defines, together with each adjacent pair of
tabs 50 and 51, a groove 56 extending along the outer
surface of wall 48, perpendicular to pins 53 and 55,
and substantially equal in width to the thickness of
tabs 50 and 51.

As shown in Fig.2, the two actuating units 16 of
assembly 1 are connected to each other by a central
bracket 57, which may be made integral with frame 2
by means of known connecting elements (not shown),
and is selected from a number of central brackets 57
similar to one another but differing in width parallel to
the longitudinal axis of respective actuating units 16.
The width of central bracket 57 is so selected as to
achieve a given length of actuator assembly 1, and
such that the center distance of the two opposite front
recesses 25 of assembly 1 is substantially equal to
the center distance of bars 10 and 11.

Atthe opposite ends facing walls 48 of respective
actuating units 16, central bracket 57 presents two
comb type connecting devices 58, each similar to de-
vice 49 and comprising at least two pairs of superim-
posed tabs 59 and 60 (Fig.1), each of which engages
a respective groove 56 and is engaged by respective
pins 53 and 55 for connecting actuating units 16 inte-
gral with each other.

The Fig.6 variation shows an actuator assembly
61 substantially identical to assembly 1, except that
central bracket 57 is dispensed with, and comb type
connecting devices 47 of actuating units 16 are con-
nected directly by a top pin 53 and a bottom pin 55.

In actual use, assembly 1 is placed beneath bed
3, inthe space between bars 10 and 11; covers 28 are
opened; and atleast one of pins 55 is withdrawn to en-
able actuating units 16 to be set to the angular posi-
tion shown in Fig.6 relative to assembly 61. The angle
formed by actuating units 16 is such as to enable lev-
ers 14 to be inserted inside end portion 47 of chamber
34, and recesses 25 to be positioned facing respec-
tive bars 10 and 11. Units 16 are then aligned, and pin
55 (or both pins 55) assembled so as to insert bars
10 and 11 inside respective recesses 25 and so firmly
connect assembly 1 to bed 3.
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The same also applies even in the event of a va-
riation in the center distance of bars 10 and 11, in
which case, a central bracket 57 of appropriate width
need simply be selected and the same actuating units
16 employed, which, being identical, may be mass
produced at low cost.

Obviously, in the case of beds 3 with a standard
center distance of bars 10 and 11, actuator assembly
61 without central bracket 57 may be employed.

Finally, in the case of beds with only one movable
section, e.g. head section 6, this may be operated us-
ing only one of actuating units 16.

Claims

1. An actuator assembly, particularly for articulated
hospital beds (3) wherein each movable section
comprises a portion (6, 7) of the supporting sur-
face (4) of the bed (3); a cross bar (10, 11) con-
nected to and defining the axis of rotation (12, 13)
of said supporting surface portion (6, 7); and ex-
ternally-operated lever means (14) for rotating
said supporting surface portion (6, 7) about said
axis of rotation (12, 13); the actuator assembly (1,
61) being connectable to said lever means (14),
and being characterized by the fact that, for each
said movable section, it comprises an indepen-
dent actuating unit (16) in turn comprising an
elongated casing (17), a linear actuator (37)
housed inside the casing (17), and a piston (40)
moved axially by the linear actuator (37) along a
guide (39) formed in the casing (17); the casing
(17) presenting a transverse front end recess
(25); the piston (40), in use, engaging said re-
spective lever means (14) when the front recess
(25) is engaged by said respective fixed cross bar
(10, 11); and the front recess (25) constituting the
point at which the actuating unit (16) is connected
to the bed (3).

2. Anactuatorassembly as claimed in Claim 1, char-
acterized by the fact that it comprises two said
actuating units (16) fittable to respective movable
sections of said bed (3); and means (57) for mu-
tually connecting said two actuating units (16);
the actuating units (16) being identical and op-
posed to each other; said connecting means (57)
comprising hinge means (53) for mutually con-
necting the two actuating units (16) in rotary man-
ner about at least one axis perpendicular to the
longitudinal axis of the actuator assembly (1),
and lock means (55) for locking the two actuating
units (16) in a substantially mutually aligned pos-
ition; and the front recesses (25) of the two ac-
tuating units (16) presenting, when the actuating
units (16) are aligned with each other, a center
distance substantially equal to that of said cross
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bars (10, 11).

An actuator assembly as claimed in Claim 2, char-
acterized by the fact that said connecting means 5
(57) comprise a central body (57) interposed be-
tween said two actuating units (16) and connect-

ed to each actuating unit (16) by a said hinge
means (53) and a said lock means (55).

10
An actuator assembly as claimed in Claim 3, char-
acterized by the fact that said central body (57)
is selectable from a number of central bodies dif-
fering in size in a direction parallel to the longitu-
dinal axis of said actuating units (16). 15

An actuator assembly as claimed in any one of

the foregoing Claims, characterized by the fact

that said casing (17) comprises a cup-shaped
bottom body (19) and a cover (20) closing said 20
bottom body (19); the bottom body (19) present-

ing, at one longitudinal end, a sunken end portion

(23) projecting beyond the cover (20); said front
recess (25) being formed along an edge (24) of

said sunken portion (23); and said edge (24) ex- 25
tending perpendicular to the longitudinal axis of

the casing (17).

An actuator assembly as claimed in Claim 5, char-
acterized by the fact that each said bar (10, 11) 30
is a cylindrical bar (10, 11); the section of said

front recess (25) being deeper than the radius of

the respective bar (10, 11).

An actuator assembly as claimed in Claim 5 or 6, 35
characterized by the fact that said casing (17)
comprises a further cover (28) fitted to the bot-

tom body (19) and movable, in relation to the bot-

tom body (19), between an open and closed pos-

ition wherein it opens and closes said sunken por- 40
tion (23), which defines a housing for said respec-

tive lever means (14).
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