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Description

[0001] The present invention relates to a bed frame
assembly and in particular to a hinge structure for a con-
figurable bed frame.

[0002] Configurable bed frame assemblies have been
known for many years. These are provided with a bed
frame formed of various portions which can be pivoted
relative to one another to configure the bed from a flat
configuration to different raised configurations. Typically,
the portions include a back rest, a thigh rest and a leg
rest. Some beds are also provided with a seat rest be-
tween the back rest and the thigh rest. The various por-
tions can be moved or pivoted to raise a patient into a
sitting position, to raise a patient’s legs only to assist in
vascular flow and so on.

[0003] Such configurable beds have also for many
years been controlled electrically, being provided with a
plurality of electrically operated actuators which allow for
the bed configuration to be changed by pressing one or
more buttons on a key pad. Electrical systems are in-
creasingly being incorporated into such beds to provide
other functions and facilities.

[0004] An example of a prior art bed assembly is the
applicant’s well known Contoura range of hospital beds.
[0005] The various portions of the bed are typically
connected by hinges, either directly to one another or
through connecting elements such as supports integral
with a bed sub-frame. The hinges are typically provided
by bolts and nuts passing through two or more circular
apertures in adjacent frame elements or brackets to be
coupled pivotally together. These hinges can cause a
number of problems in maintaining the bed, particularly
in a hospital or care home environment. The hinges tend
to form protrusions beyond the pivoted frame elements,
which must be covered in order to protect patients and
users and also to prevent the accumulation of dirt at the
site of the hinges. Thus, the use of tarpaulins or other
covers is commonplace in the industry. However, it is not
possible to keep such tarpaulins and other covers totally
clean, particularly in the current medical environments
where "super-bugs" such as MRSA and the like can
quickly develop. This has resulted in the need to carry
out extensive cleaning maintenance procedures often
taking a bed out of service for significant periods of time.
DE3516081 discloses a bed where the hinges do not
protrude beyond the pivoted frame elements. However
the dirt can accumulate between the hinge parts.
[0006] The provision of an electrical supply to such a
bed also means that all metallic parts of the bed must be
electrically coupled to a fixed voltage, typically ground.
This has necessitated the provision of electrical wires
connecting together all the metal components and con-
necting to ground. Where possible, these wires are lo-
cated within the cavity of hollow members by welding and
then externally to any members which do not have any
such cavity. These wires, although performing an essen-
tial electrical function, add complexity to the manufacture

10

15

20

25

30

35

40

45

50

55

and structure of the bed and represent another source
of possible failure and areas for collection of dirt.
DE19912335 discloses a hinge for a machine part used
for clean environments being electrically conductive to
prevent electrostatic loading and sparking.

[0007] The present invention seeks to provide an im-
proved bed assembly and hinge structure of a bed as-
sembly.

[0008] According toan aspect of the presentinvention,
there is provided a frame assembly for a configurable
bed as claimed in claim 1.

[0009] The term substantially flat surface is intended
to refer to a surface which does not present a substantial
protrusion from the frame struts which could trap dirt or
which requires physical separation from a user such as
by a cover or tarpaulin. Advantageously, the hinge has
an outer perimeter which presents a substantially flat sur-
face without any connections with all of outer surfaces
of the frame struts to which it connects.

[0010] Preferably, the hinge connecting members are
able to fit within tubular frame struts. Alternatively, the
connecting members are able to fit over an outer surface
of the frame struts.

[0011] Advantageously, the first and second hinge
parts have internal hinge couplings. Thus, no hinge cou-
pling element needs to be provided outside of the flush
outer perimeter of the hinge assembly.

[0012] Preferably, the hinge assembly is electrically
conductive such that a conductive path is provided
through the assembly from one of the connecting mem-
bers to the other. This enables the hinge to provide the
electrical coupling between adjacent frame struts without
the need for separate electrical wires.

[0013] Advantageously, the hinge assembly includes
an electrically conductive hinge bush provided between
the first and second hinge parts. The bush is preferably
an interference fit with one of the hinge parts and abuts
the other hinge part. The bush assists in providing a re-
liable electrical path between the first and second hinge
parts and ithas been found that this is more than sufficient
and permanent. However, in some instances it is envis-
aged that the hinge assembly will be provided with an
electrically conductive spring element therewithin. The
spring elementin one embodimentis a coil spring located
around the bush and abutting internal walls of the first
and second hinge parts. In another embodiment, the
spring element is located between the bush and one of
the hinge parts, for example a Belleville spring or similar.
[0014] Advantageously, the first and second connect-
ing members are provided with a fastening element, in
the preferred embodiment an aperture able to receive an
electrically conductive rivet or other electrically conduc-
tive fastener which would fasten together the hinge con-
nectors to their respective frame strut, thereby providing
an even more secure mechanical and electrical coupling.
[0015] Embodiments of the present invention are de-
scribed below, by way of example only, with reference
to the accompanying drawings, in which:
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Figure 2 is an exploded view of the preferred em-
bodiment of coupling hinge;

Figure 3 is a cross-sectional view of the hinge of
Figure 2;

Figure 4 is a front view of the preferred embodiment
of hinge assembly; and

Figure 5 is a side elevational view of an example of
hospital bed showing a portion of the configurable
frame in a bent configuration.

[0016] Referringto Figure 1, thereis shown a preferred
embodiment of bed assembly 10 which includes a
wheeled base 12 provided with four castors 14 of con-
ventional type. Coupled to the base 12 is a bed platform
20 which can be raised and lowered relative to the base
12 and tilted by means of one or more electrical actuators
(not shown), also of conventional type.

[0017] The platform 20 is provided with a frame 22
formed, in this embodiment, of four frame sections 24,
26, 28 and 30 which are coupled to one another by means
of hinged joints 32, 34 and 36.

[0018] Each frame section 24-30 is provided with an
upper frame member having substantially vertical inner
side walls 38 and a plurality of depending transverse
struts 40 to form a recessed support surface for support-
ing a plurality of mattress support panels, described in
the applicant’'s co-pending British patent application
numbers 0514926.5 and 0523184.0.

[0019] The hinges 32, 34 and 36 are provided in the
upper frame members 24-30 and enable the frame mem-
bers to pivot relative to one another about the hinges
32-36.

[0020] The frame 22 is typically made of metal or a
metal alloy. The frame struts are, in this embodiment,
tubular but could be substantially solid if preferred.
[0021] As will be apparent from Figure 1, in this em-
bodimentthe frame sections 24-30 are formed from struts
which are of rounded rectangular form in transverse
cross-section. Of course, any other cross-section could
be used but it is preferred that the outer form is smooth
and has rounded corners. A circular outer profile is a
suitable alternative.

[0022] The hinges 32-36 have an outer form which
complements the outer form of the frame struts and
present substantially flat inner and outer surfaces to the
frame 20. There are no features of the hinges which pro-
trude laterally beyond the frame sections to require spe-
cial provision such as covering to protect a patient or care
staff.

[0023] Referring now to Figure 2 there is shown in ex-
ploded form a preferred embodiment of assembly form-
ing the hinges 32-36. Each hinge, which is made sub-
stantially entirely of metal, is formed of first and second
metal or metal alloy hinge halves 50, 52 which are exter-
nally substantially identical to each other although this is
not strictly necessary.

[0024] Each hinge half 50, 52 includes a connector el-
ement 54, 56 of a rounded rectangular outer form which
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is of a size to fit tightly within the inner cavity of the tubular
frame struts 24-30. There is provided a plurality longitu-
dinally extending metal or metal alloy ribs 58, triangular
in transverse cross-section, around the periphery of the
connecting elements 54, 56 which will dig into the internal
surface of the frame struts 24-30 and which will thereby
assist in producing a strong mechanical and electrical
coupling between the frame struts and the hinge parts
54, 56.

[0025] Each connecting element 54, 56 is also provid-
ed with a circular aperture 60 which in use receives a
metal rivet 55, 57 (shown in Figure 3) or other suitable
fastener which passes through a corresponding aligned
hole in the associated frame strut. Such rivet or other
fastener can fix the two elements together and guarantee
a good electrical coupling, although this feature is not
always necessary. A rivet is preferred because of im-
proved assembly and because it can provide a smooth
rounded outer surface, which is not possible with a bolt
or the like.

[0026] The connecting elements 54, 56 are integral
with their respective hinge body members 62, 64, which
members provide a shoulder 66, 68 at the junction with
their respective connecting element 54, 56 of a height
substantially identical to the thickness of the tubular strut
such that the outer surface of the body members 62, 64
provides a substantially smooth transition from the outer
surfaces of the frame struts to the outer surface of the
hinge 32-36, as can be seen in Figure 3.

[0027] The hinge half 50 includes an inner tubular sec-
tion 70 which provides a shoulder 72 which itself is at the
base of a tubular recess 74.

[0028] The hinge half 52 includes aninner annular wall
76 circumscribing an annular boss 78, which boss is pro-
vided with a round aperture 80 therein. Coupling the wall
76 to the outer wall 82 of the hinge half 52 are a plurality
of radially spaced strengthening ribs 82. Similar ribs may
be provided in the hinge half 50 between the walls 70
and 74 and the outer wall of that hinge half.

[0029] The space between the wall 76 and the boss
78 of the hinge half 52 presents an annular base wall 84.
[0030] A hinge bush 86, made of metal or metal alloy
in this embodiment, includes an annular base 88 and an
upstanding annular wall 90 which is provided with a plu-
rality of radially spaced longitudinally extending ribs 92.
The annular base 88 of the hinge bush 86 fits into the
recess formed by the wall 76 and boss 78 of the hinge
half 52 and when assembled touches in rotatable manner
the base wall 84, as best seenin Figure 3. The upstanding
annular wall 90, on the other hand is an interference fit
into the annular wall 70 of the hinge half 50 and in practice
rotates with that hinge half.

[0031] The assembly includes a washer 94 which,
when fitted, sits on the shoulder 72 and which provides
an upper stop to the position o the upstanding wall 90 of
the bush 86. A screw fixing, in this example a button head
screw 96 fits through the aperture 98 of the washer 94
and, in the preferred embodiment, engages with threads
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of threaded aperture 80 in the boss 78 of the hinge half
52. In other embodiments, the screw 96 has an internally
threaded bore (not shown) which is then fixed to a bolt
fitted into the boss 78 from the underside of the hinge
half 52 when viewed in the orientation of Figure 2.
[0032] The washer 94, in combination with the screw
96, acts to urge the bush 86 against the base wall 84 of
the hinge half 52, for which the upstanding wall 90 is
designed to be suitably high, thereby ensuring a consist-
ent and reliable contact and thus in practice a reliable
electrical connection between the two hinge halves 50,
52. Of course, since all the components of the hinges
32-36 are preferably of conductive material, a plurality of
conductive paths is typically present, thereby ensuring a
good electrical connection during all the positions of the
hinge.

[0033] Should it be considered necessary, there could
be provided an electrically conductive sprung element
within the hinge assembly. In one embodiment, there is
provided a coil spring, which would fit around the up-
standing wall 90 of the bushing and within the annular
wall 70, of such dimensions that it is compressed against
the inner surface of annular wall 76 of the hinge half 52
and against the inner surface of a similar wall (not shown)
in the hinge half 50, in a manner which would be imme-
diately apparent to a person skilled in the art. Alterna-
tively, a Belleville spring or washer could be placed be-
tween the base wall 84 of the hinge half 52 and the an-
nular base 88 of the bush 86.

[0034] First and second cover panels 100, 102 fit over
the recesses provided by the walls 74 and of the boss
78 (on the underside of the hinge half 52 when viewed
in the orientation of Figure 2) to provide a smooth outer
surface to the hinge assembly. These cover panels could
be of any suitable material and their coupling to the hinge
body will be apparent to the skilled person, there being
a variety of fixing methods known in the art.

[0035] As will be apparent from Figure 2, the two hinge
halves 50, 52 nest within one another.

[0036] Referring now to Figure 4, there is shown a front
view of the hinge of Figure 2 in assembled form. The
hinge cover 100 is provided with a plurality of angle mark-
ings 104. These note the angle between the two hinge
halves 50, 52 and in practice between two frame struts
coupled together by the hinge 32-36, as shown in Figure
5. Such markings are useful during the assembly of the
bed frame.

[0037] Although the hinge assemblies are shown as
fitting into the bed frame sections, itis envisaged that this
coupling could be reversed. For example, for frame sec-
tions which are solid, the connecting members of the
hinge halves could fit over the ends of respective frame
struts, which struts could be provided with ends of re-
duced outer dimensions to provide shoulders similar to
the shoulders 66, 68 shown in Figure 2.

[0038] The hinge assembly and its various compo-
nents could be made of a material other than metal or
metal alloy as long it can conduct electricity from one
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frame strut to another.

Claims

1. A frame assembly (22) for a configurable bed (10)
including a plurality of movable frame portions (24,
26, 28, 30) formed from one or more frame struts
and a hinge assembly (32, 34, 36) including first and
second hinge parts (50, 52) each provided with an
integral connecting member (54, 56), each connect-
ing member being able to fit to respective frame
struts (24-30), the hinge having an outer perimeter
which presents a substantially flat surface with one
or more outer surfaces of the frame struts to which
it connects characterised in that the hinge assem-
bly (32, 34, 36) is provided with one or more angle
markers (104) operable to indicate the angle of piv-
oting of the hinge assembly.

2. A frame assembly (22) according to claim 1, char-
acterised in that the frame struts (24-30) are tubular
and the hinge connecting members (54, 56) are able
to fit within the tubular frame struts.

3. A frame assembly (22) according to claim 1 or 2,
characterised in that the first and second hinge
parts (50, 52) have internal hinge couplings (76, 82).

4. A frame assembly (22) according to claim 1, 2 or 3,
characterised in that the hinge assembly (32, 34,
36) is electrically conductive such that a conductive
path is provided from one of the connecting members
(54, 56) to the other.

5. A frame assembly (22) according to claim 4, char-
acterised in that the hinge assembly (32, 34, 46)
includes an electrically conductive hinge bush (86)
provided between the first and second hinge parts
(50, 52).

6. A frame assembly (22) according to claim 5, char-
acterised in that the bush (86) is an interference fit
with one of the hinge parts (50) and abuts the other
hinge part (52).

7. Aframe assembly (22) according to claim 4, 5 or 6,
including an electrically conductive spring element
therewithin.

8. A frame assembly (22) according to claim 7, char-
acterised in that the spring element is a coil spring
or a Belleville spring.

9. A frame assembly (22) according to any preceding
claim, characterised in that the first and second
connecting members are provided with a fastening
element (58).
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10. A frame assembly (22) according to claim 9, char-

acterised in that the fastening element is an aper-
ture (60) able to receive an electrically conductive
rivet (55, 57) or other electrically conductive fastener.

11. A frame assembly (22) according to any preceding

claim characterised in that the hinge assembly (32,
34, 36) includes first and second hinge parts (50, 52)
each provided with an integral connecting member
(54, 56), the assembly being electrically conductive
such that a conductive path is provided through the
assembly from one connecting member to the other.

12. A bed (10) including a frame assembly according to

any preceding claim.

Patentanspriiche

1.

Gestellanordnung (22) fiir ein konfigurierbares Bett
(10), die eine Anzahl von bewegbaren Gestellteilen
(24, 26, 28, 30), die aus einer oder mehreren Ge-
stellstreben gebildet sind, und eine Gelenkanord-
nung (32, 34, 36) umfasst, die erste und zweite Ge-
lenkteile (50, 52) einschliel3t, die jeweils mit einem
integralen Verbindungsglied (54, 56) versehen sind,
wobei jedes Verbindungsglied fahig ist, an jeweilige
Gestellstreben (24-30) zu passen, das Gelenk einen
AuRenumfang aufweist, der eine im Wesentlichen
flache Oberflache mit einer oder mehr Au3enflachen
der Gestellstreben, mit denen es verbunden ist, pra-
sentiert, dadurch gekennzeichnet, dass die Ge-
lenkanordnung (32, 34, 36) mit einer oder mehr Win-
kelmarkierungen (104) versehen ist, die zum Anzei-
gen des Schwenkwinkelsder Gelenkanordnung be-
treibbar sind.

Gestellanordnung (22) gemaR Anspruch 1, dadurch
gekennzeichnet, dass die Gestellstreben (24-30)
rohrférmig sind und die Gelenkverbindungsglieder
(54, 56) fahig sind, in die rohrférmigen Gestellstre-
ben zu passen.

Gestellanordnung (22) gemafl Anspruch 1 oder 2,
dadurch gekennzeichnet, dass die ersten und
zweiten Gelenkteile (50, 52) interne Gelenkverbin-
dungen (76, 82) aufweisen.

Gestellanordnung (22) gemafl Anspruch 1, 2 oder
3, dadurch gekennzeichnet, dass die Gelenkan-
ordnung (32, 34, 36) elektrisch leitféhig ist, so dass
ein leitender Weg von einem der Verbindungsglieder
(54, 56) zu dem anderen vorgesehen ist.

Gestellanordnung (22) gemaR Anspruch 4, dadurch
gekennzeichnet, dass die Gelenkanordnung (32,
34, 36) eine elektrisch leitende Gelenkbuchse (86)
einschlieRt, die zwischen den ersten und zweiten
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10.

11.

12.

Gelenkteilen (50, 52) vorgesehen ist.

Gestellanordnung (22) gemaR Anspruch 5, dadurch
gekennzeichnet, dass die Buchse (86) eine Uber-
mafipassung mit einem der Gelenkteile (50) ist und
an dem anderen Gelenkteil (52) anlegt.

Gestellanordnung (22) gemaR Anspruch 4, 5 oder
6, die ein elektrisch leitendes Federelement darin
einschlief3t.

Gestellanordnung (22) gemal Anspruch 7, dadurch
gekennzeichnet, dass das Federelement eine Wik-
kelfeder oder eine Tellerfeder ist.

Gestellanordnung (22) gemaf einem der vorherge-
henden Anspriiche, dadurch gekennzeichnet,
dass die ersten und zweiten Verbindungsglieder mit
einem Befestigungselement (58) versehen sind.

Gestellanordnung (22) gemaR Anspruch 9, dadurch
gekennzeichnet, dass das Befestigungselement
eine Offnung (60) ist, die fahig ist, eine elektrisch
leitende Niete (55, 57) oder ein anderes elektrisch
leitendes Befestigungselement aufzunehmen.

Gestellanordnung (22) gemaf einem der vorherge-
henden Anspriiche, dadurch gekennzeichnet,
dass die Gelenkanordnung (32, 34, 36) erste und
zweite Gelenkteile (50, 52) einschlief3t, die jeweils
mit einem integralen Verbindungsglied (54, 56) ver-
sehen sind, wobei die Anordnung elektrisch leitend
ist, so dass ein leitender Weg durch die Anordnung
von einem Verbindungsglied zu dem anderen vor-
gesehen ist.

Bett (10), das eine Gestellanordnung gemaf einem
der vorhergehenden Anspriiche einschlief3t.

Revendications

Assemblage de cadre (22) pour un lit configurable
(10) comportant une pluralité de parties de cadre
mobiles (24, 26, 28,30) formées d’une ou plusieurs
entretoises et d’'un assemblage de charniére (32, 34,
36) comportant des premiére et deuxiéme parties de
charniére (50, 52), chacune munie d’'un élément de
raccordement intégral (54, 56), chaque élément de
raccordement pouvant s’ajuster sur des entretoises
de cadre respectives (24-30), la charniére ayant un
périmétre extérieur qui présente une surface sensi-
blement plane par rapport a une ou plusieurs surfa-
ces extérieures des entretoises du cadre auxquelles
elle se raccorde, caractérisé en ce que I'assem-
blage de charniére (32, 34, 36) est muni d’'un ou plu-
sieurs marqueurs d’angle (104) ayant pour fonction
d’'indiquer I'angle de pivotement de 'assemblage de
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charniere.

Assemblage de cadre (22) selon la revendication 1,
caractérisé en ce que les entretoises de cadre
(24-30) sont tubulaires et en ce que les éléments
de raccordement (54, 56) de la charniére peuvent
s’ajuster a l'intérieur des entretoises de cadre tubu-
laires.

Assemblage de cadre (22) selon la revendication 1
ou 2, caractérisé en ce que les premiére et deuxié-
me parties de charniére (50, 52) ont des raccords
de charnieres internes (76, 82).

Assemblage de cadre (22) selon la revendication 1,
2ou 3, caractérisé en ce que I'assemblage de char-
niére (32, 34, 36) est électriquement conducteur, de
teille sorte qu’un trajet conducteur soit formé de I'un
des éléments de raccordement (54, 56) a l'autre.

Assemblage de cadre (22) selon la revendication 4,
caractérisé en ce que I'assemblage de charniére
(32, 34, 36) comporte une douille de charniére élec-
triquement conductrice (86) disposée entre les pre-
miére et deuxiéme parties de charniére (50, 52).

Assemblage de cadre (22) selon la revendication 5,
caractérisé en ce que la douille (86) est ajustée par
serrage sur 'une des parties de charniére (50) et est
en butée contre l'autre partie de charniére (52).

Assemblage de cadre (22) selon la revendication 4,
5ou 6, comportantal'intérieur de celui-ci un élément
a ressort électriquement conducteur.

Assemblage de cadre (22) selon la revendication 7,
caractérisé en ce que I'élément a ressort est un
ressort hélicoidal ou un ressort Belleville.

Assemblage de cadre (22) selon I'une quelconque
des revendications précédentes, caractérisé en ce
que les premier et deuxiéme éléments de raccorde-
ment sont munis d’'un élément de fixation (58).

Assemblage de cadre (22) selon la revendication 9,
caractérisé en ce que I'élément de fixation est une
ouverture (60) pouvant recevoir un rivet électrique-
ment conducteur (55, 57) ou un autre dispositif de
fixation électriquement conducteur.

Assemblage de cadre (22) selon 'une quelconque
des revendications précédentes, caractérisé en ce
que 'assemblage de charniéere (32, 34, 36) compor-
te des premiére et deuxieme parties de charniére
(50, 52), chacune munie d’un élément de raccorde-
mentintégral (54, 56), 'assemblage étant électrique-
ment conducteur, de telle sorte qu’un trajet conduc-
teur soit formé, a travers 'assemblage, de I'un des
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éléments de raccordement a l'autre.

12. Lit (10) comportant un assemblage de cadre selon

'une quelconque des revendications précédentes.
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Fig.2.
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Fig.3.
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