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Description

[0001] The present invention relates generally to side
rails disposed to one side of a bed or the like for prevent-
ing the bedding such as a bed quilt or a user such as a
patient from falling, and particularly a side rail assembly
incorporating a lifting mechanism for liftable side rails, in
which the side rails can be lifted and lowered between a
raised service position in which it projects above the
plane of the bed and a stored position below the plane
of the bed.
[0002] As used in this specification the term "bed or
the like" will be understood to include hospital trolleys,
operating tables stretchers and any other structure incor-
porating a horizontal surface on which a user may lie.
Conventional side rails for a bed or the like include a
detachable side rail assembly in the form of a side rail
frame and support columns which are inserted into sock-
ets formed in the bed base for supporting the side rail in
its service condition, and a liftable side rail in which a
side rail in which a side rail frame is supported liftably by
a lifting mechanism to be used in a raised position and
stored in a lowered position to avoid disturbance by the
top of the side rail frame. Known side rails also include
a full side rail which extends along an entire side of a bed
and a partial side rail which extends only part way along
the side of a bed and requires other side rails to cover
the whole of the side of a bed. Medical beds are specified
with reference to the dimensions of respective portions
by standards to allow their safe use. For example, for
partial side rails, IEC specifies the dimensions of respec-
tive portions as described in more detail below.
[0003] GB2155778, which is a basis for the preamble
of claim 1, describes a hospital bed side-rail which can
be folded while secured to a bed. However, the side-rail
is bulky and suitable as a partial side-rail only due to the
clearance space required to accommodate the side-rail
in a stowed position. An alternative to this is a detachable
side-rail. However, one problem encountered with de-
tachable side rails is where to store them when not in
use. Liftable side rails do not suffer from this problem but
prior art liftable side rails are bulky and project down-
wardly below the plane of the bed take to an unacceptable
amount as will be discussed in more detail below.
[0004] The present invention seeks to provide a side
rail structure which does not suffer from these problems.
In particular this invention seeks to provide a liftable side
rail mechanism, in which the side rails can be raised and
lowered by the pivotal rotation of support arms between
a raised, service position in which the side rails project
sufficiently far above the plane of the bed to provide ad-
equate security for a user while the distance between the
bottoms of the side rails frames and the floor surface is
nevertheless large enough when the side rail is in the
stowed position to avoid any problems of encumbrance
suffered by prior art side rails.
[0005] According to the present invention, therefore, a
liftable side rail for a bed or the like comprises, as de-

scribed in claim 1, at least one side rail frame having at
least two side rail members pivotally mounted one above
the other at connection points at each end on respective
support arms pivotally connectable to a bed base or other
fixed support such that the side rail frame can be moved,
in use, by rotation of the support arms between a service
position with the side rail members of the side rail frame
spaced from one another and above the plane of the bed
base and a lowered, stowed position, where the side rail
members are below the plane of the upper surface of the
bed base, characterised in that the support arms are
cranked, and in that the connection points are disposed
in a line on the support arm (108) which is inclined to the
vertical when the side rail is in its service position with
the support arms in an uppermost position and passes
through a vertical orientation upon moving from its serv-
ice position to its stowed position such that the separation
of the side rail members (113, 114) increases to a max-
imum as the support arms (108) are turned to move the
side rail between the service and stowed position and is
less than this maximum in each of the service and stowed
positions.
[0006] In this side rail lifting mechanism, the pair of
support arms connected with the horizontal side rail
members lift and lower the side rail frame by the pivotal
rotation of the support arms between a raised service
position and a lowered stowed position.
[0007] In this motion, the connection points between
the support arms and the side rail members are disposed
in such a manner that the connection points of the upper
side rail member move in relation to the connection points
of the lower side rail member in such a way that the sep-
aration between the side rails first increases and then
decreases as the side rail frames move from the service
position to the stored position or vice versa. Hence the
lifting stroke of the lowest side rail member can be made
large to allow the heights of the rails in the stowed position
and the service position to match the above described
requirements.
[0008] Furthermore, the side rail frame becomes ef-
fectively smaller in vertical height at the stowed position
than at the service position; thus the distance between
the bottom of the side rail and the floor surface in the
stowed position can be kept large while keeping the bed
base height low and nevertheless keeping vertical height
at the service position sufficiently high.
[0009] In this way the distance between the side rail
members does not increase continuously in the motion
from the stowed position to the service position, but be-
comes a maximum during this motion and becomes a
little smaller again. Thus, it can be prevented that the gap
between the respective side rail members becomes too
large at the service position.
[0010] In the above side rail support mechanism, it is
preferable that the plurality of side rail members are con-
nected with the support arms, to form a parallel motion
link mechanism. However, it is not necessarily required
to form a perfect parallel motion link mechanism, and an
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adequate quadrilateral link mechanism can also be
adopted.
[0011] In the side rail support mechanism of the inven-
tion, the side rail frames at each end of the bed can be
lowered to by turning the arms towards the adjacent end
of the bed so that the side rail frames themselves are
stowed near respective ends of the bed.
[0012] One embodiment of the present invention will
now be more particularly described by way of example
with reference to the accompanying drawings in which:

Figure 1 is a side view illustrating a standard for di-
mensions of respective portions of partial side rails
for a bed;
Figure 2 is a side view showing a bed to which a
conventional partial side rail mechanism is fitted;
Figure 3 is a side view of a first embodiment of the
invention showing a side rail mechanism fitted to a
bed;
Figure 4 is an enlarged view illustrating the action of
a part of the embodiment of Figure 3;
Figure 5 is a partial sectional view taken on the line
V-V of Figure 4 showing a locking mechanism for
holding the side rail in the service position or the
stored position
Figure 6 is a side view showing an alternative em-
bodiment comprising a partial side rail mechanism
for a bed.
Figure 7 is a schematic side view of a further alter-
native embodiment of partial side rail mechanism for
a bed;
Figure 8 is a schematic side view of another alter-
native embodiment of a side rail mechanism for a
bed; and
Figure 9 is a schematic side view of a further em-
bodiment formed as a full side rail mechanism for a
bed;

[0013] Before describing the embodiments of the
present invention reference will be made to Figures 1
and 2 which show prior art structures useful for explaining
the background to the present invention.
[0014] In Figure 1 symbol 1 denotes the base of a bed
which is liftably supported above a support frame 2 by a
link mechanism 3. The bed base 1 is raised and lowered
by a drive mechanism not illustrated. Symbol 4 denotes
a partial side rail which is supported by a support mech-
anism at one side of the bed base 1 in its service position.
Two such partial side rail 4 are installed side by side, to
cover the whole of one side of the bed base. Each of the
partial side rails 4 consists of a side rail frame 5 and legs
6 which are inserted into fitting holes (not illustrated)
formed at the side of the bed base 1. As for other illus-
trated components, symbol 7 denotes a mattress placed
on the bed base 1; 8, a head board; and 9, a foot board.
[0015] The specified dimensions of the respective por-
tions shown in Figure 1 are described below.
[0016] The dimension indicated by A represents the

dimension of each closed space formed in the side rail
frame 5 of the side rail 4. The dimension of each space
A is specified to be 120 mm or less, to prevent the head
of the user from entering into the space.
[0017] The dimension indicated by D is the dimension
of the gap between two adjacent side rail frames 5 and
the head board 8 or foot board 9. The dimension of any
of these gaps is specified to be 60 mm or less to prevent
the neck of the user from entering into the gap, or to be
235 mm or more, to prevent the head from being caught
in the gap.
[0018] The dimension indicated by F is the dimension
of the gap between the bottom of a side rail frame 5 and
the bed base 1. The dimension of this gap is specified to
be 120 mm or less to prevent the head from entering into
the gap when there is no risk of the neck entering into it
or to be 60 mm or less to prevent the neck from entering
the gap below the side rails frame 5 when the neck can
enter into it.
[0019] G1 and G2 indicate the horizontal lengths of the
side rail frames 5 of the respective side rail assemblies
4, and are specified to satisfy a formula of G1 + G2>L/2,
where L is the total length L of the bed base 1.
[0020] The dimension indicated by H is the height of
the side rail frames 5, that is the dimension between the
upper surface of the mattresses 8 and the tops of the
side rail frame, being specified to be 220 mm or more.
[0021] The dimensions of respective portions of the
partial side rail assemblies described above are applied
also when liftable side rails are used at a lifted position
[0022] A prior art example of a liftable side rail, partic-
ularly a partial side rail is described below with reference
to Figure 2.
[0023] In Figure 2, symbol 11 generally denotes a bed
equipped with liftable side rails. In this drawing, the struc-
ture of the bed is not illustrated in detail, some compo-
nents only being indicated by chain lines.
[0024] Symbol 12 denotes a bed base intended to have
a mattress (not illustrated) placed on it. The bed base 12
is divided into four portions 12a 12b, 12c and 12d respec-
tively corresponding to the back, waist, thigh and legs of
the user. They are pivotally connected together to allow
pivotal rotation. The bed base 12 is supported on a base
support frame 13 to which the portion 12b is fixed. The
bed base portions 12a and 12c are pivotally connected
to the portion 12b as described above, and turnable about
their pivotal connection by boost arms 14 and 14c which
are components of a drive mechanism (not illustrated
since it is well-known).
[0025] The bed base support frame 13 is supported by
any appropriate support mechanism (not illustrated) on
the floor 15. For example, the support frame 13 may be
supported at a predetermined height by stands or may
be liftably supported by a lifting link mechanism above a
base as shown in Figure 1. In Figure 2, symbol 16 denotes
a head board, and 17, a foot board.
[0026] Two pairs of support arms 18a and 18b are piv-
otally mounted on the bed base support frame 13 and at
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their free ends they are pivotally connected to side rail
frames 19a and 19b, connected to form a parallelogram
link mechanism. The support arms 18a and 18b may al-
ternatively be pivotally rotatably supported on the bed
base portions 12a, 12c, etc, rather than the bed base
support frame 13.
[0027] The side rails frames 19a and 19b can be lifted
and lowered by the pivotal motion of the support arms
18a and 18b turning in parallel. The lowered position is
the stowed condition, and the lifted position is the service
condition. The side rail frames 19a and 19b are shown
schematically by their outline only, but have components
such as lattice members to satisfy the above-mentioned
standard dimensions, and though the locking mechanism
for handling the frames in the service position and the
stowed position is not illustrated, any well-known ade-
quate mechanism can be used for this purpose.
[0028] The liftable side rails, the side rail frames and
the lifting mechanism must all conform to the standard
dimensions as described above in the service position.
However, also in the stowed position, there are desirable
dimensions in view of convenience.
[0029] That is, in the use of the bed shown in Figure
2, when the side rails are held at the stowed position, it
can happen that an attendant nurses the user such as a
patient lying on the bed, or that the table of a movable
bed side table is moved and located above the bed. In
the former case, it can happen that the attendant needs
to position his/her legs into the gap between the bottom
of the side rail frames in the stowed position and the floor
15 of the sickroom etc, in the latter case, the base of the
bedside table is moved into this gap. It is thus desirable
that the gap is as large as possible, and as can be seen
in Figure 2 in the prior art side rails this gap is small and
the space is obstructed by the lower parts of the side rail
frames.
[0030] On the other hand, recently there is a tendency
to keep the bed base height low, because of various ad-
vantages; for example a user such as a patient can easily
get on and off the bed and sit at the edge of the bed base
12 and the attendant can more easily nurse if the bed is
low in deck height.
[0031] Liftable side rails, the side rail frames of which
can be raised and lowered in parallel by the pivotal rota-
tion of support arms, involve a contradictory challenge
to keep the bed base height low, while keeping the dis-
tance h between the bottoms of the side rail frames and
the floor surface large. This is because if it is attempted
to keep the distance h between the bottoms of the side
rail frames and the floor surface large while keeping the
height H of the side rail frames shown in Figure 1 suffi-
ciently high (this is necessary for safety), the positions
where the support arms are fixed, hence the position of
the bed base must be kept high.
[0032] Hitherto these dimensions, which are set for
safety reasons, have made it very difficult to keep the
distance h between the bottoms of the side rail frames
and the floor surface large while keeping the bed base

height low, and at the same time keeping the height H of
the side rail frames sufficiently high in the service posi-
tion.
[0033] Referring now to Figure 3, there is shown a first
embodiment of the invention in which a lifting side rail
mechanism of this invention is shown in relation to a bed.
In Figure 3, symbol 101 generally denotes a bed. In the
drawing, the detailed structure of the bed is not illustrated,
some components only being indicated by a double dash
chain line.
[0034] Symbol 102 denotes a bed base on which in
use a mattress (not illustrated) is placed; the base 102
is divided into four bed base portions, 102a, 102b, 102c
and 102d respectively corresponding to the back, waist,
thigh and legs of the user. They are connected to allow
pivotal rotation about their respective connections. The
bed base 102 consisting of these bed base portions is
supported by a bed base support frame 103. Particularly,
the bed base portion 102b is supported on the bed base
support frame 103 and the bed base portions 102a and
102c are pivotally rotatably connected to it as described
above, so as to be displaceable by an adjustment mech-
anisms (not shown) into inclined positions to allow a pa-
tient to adopt a partly recumbent position.
[0035] The bed base support frame 103 is supported
by any known support mechanism on the floor 105 of a
room, a cubicle or the like. The support mechanism is
not illustrated. For example, the bed base support frame
103 may be supported at a predetermined height by
stands or may be supported by a lifting link mechanism
above a base as shown in Figure 1. The symbol 106 in
Figure 3 denotes a head board, and 107 denotes a foot
board. Relative positions of parts of the side frame will
hereinafter be described in relation to their proximity (or
otherwise) to the head end of the bed at which the head-
board 106 is located or the foot end of the bed at which
the footboard 107 is located. The side rail is formed as
two side rail assemblies. Each side rail assembly com-
prises a side rail frame 112 comprising two side rail mem-
bers 113, 114, supported on a respective pair of support
arms 108. As seen in Figure 3 the side rail assembly to
the left will be referred to as the head end assembly and
that on the right as the foot end assembly. Each support
arm 108 is carried pivotally rotatably about a pivot axis
extending transversely of the length of the bed 101. The
pivot points about which these support arms 108 turn are
indicated 109 in the drawing. In the following description
like components are indicated by the same symbols for
the sake of convenience.
[0036] Each of the support arms 108 is cranked at an
intermediate point or elbow to form a lower arm portion
110 and an upper arm portion 111. The terms "upper"
and "lower" refer to the orientation of the arms 108 when
the side rails are in the service position as will be de-
scribed in more detail below.
[0037] When the side rail frames 112 are raised to their
service position, the cranked support arms 108 at the
head end assembly are orientated with their elbows
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pointing towards the headboard 106 while the arms 108
of the foot end assembly are oriented so that their elbows
point towards the footboard 107. As can be seen in Figure
3 when turned to the stored position the elbows of the
support arms 108 both point downwardly. The signifi-
cance of this configuration will be explained below.
[0038] Thus, the support arms 108 on the head end
side rail assembly are designed to turn clockwise as the
side rail assembly is raised to its service position and to
turn counterclockwise to descend to the stowed position.
On the other hand, the support arms 108 on the foot end
side rail assembly are designed to turn clockwise to de-
scend to the stowed position and counterclockwise to be
raised to the service position.
[0039] The lower side rail member 114 is pivotally con-
nected at the elbow of the arm 108 by a pivot 115, and
the upper side rail member 113 is pivotally connected to
the free end of the upper arm portion 111 at pivot points
116. These pivotal connection points 115 and 116 and
the above pivotal connections 109 have appropriate pivot
mechanisms to allow pivotal motion.
[0040] The lower side rail member 114 of the head end
side rail frame 112 has an outer profile which is smaller
in vertical height at the head end, that is to the left side
as viewed in Figure 3, than the foot end thereof to form
relatively narrower and wider portions at the left and right
ends respectively, separated by a step 117 between
these left and right portions. Furthermore the upper side
rail member 113 of the head end of the side rail frame
112 has an outer profile larger in vertical height towards
the head end than towards the foot end, and having a
step 118 between respective narrower and wider parts.
[0041] The foot end side rail frame 112 has side rail
members of mirror image form to those of the head end
side rail frame.
[0042] In Figure 3 the components of the head end
side rail frame in the service position are shown in solid
lines, and the components of the side rail frame in the
stowed position are shown in single dash chain lines.
However, at the foot end, the components of the side rail
frame in the service position are shown in chain lines and
the components of the side rail frame held in the stowed
position are shown in solid lines.
[0043] As can be seen in Figure 3, when a side rail
frame 112 is in the service position, the lower side rail
member 114 and the upper side rail member 113 are
disposed with a predetermined distance between them,
while the narrow part of the lower side rail member 114
faces the wide part of the upper side rail member 113,
while in the stowed position, the lower side rail member
114 and the upper side rail member 113 are disposed
with a predetermined distance between them and the
narrow part of the lower side rail member 113 faces the
narrow part of the upper side rail member 113.
[0044] Thus, the distance from the top edge of the up-
per side rail member 113 to the bottom edge of the lower
side rail member 114, that is the vertical height of the
side rail frame 112 is smaller in the stowed position than

in the service position.
[0045] The motion of the components of the side rail
frame in moving from the stowed position to the service
position and back, and the mechanism for holding the
side rail frame at the stowed position or the service po-
sition is described below with reference to Figure 3, 4
and 5 in which the components shown in Figure 4 and 5
corresponding to those of Figure 3 are indicated by the
same symbols, to avoid double explanation. However, in
Figure 4, in addition to the illustration of the side rail frame
at the stowed position and the service position, the com-
ponents of the side rail frame at an intermediate position
between these two are indicated by broken lines.
[0046] The mechanism for holding the side rail frame
112 in position will first be described with reference to
Figure 5 in which symbol 119 denotes a locking pin set
in the lower side rail member 114, so that it can protrude
towards the arm 108. A compression coil spring 120 urg-
es the locking pin 119 to protrude and it can be retracted
by pulling a control knob 121. A hole 122 into which the
locking pin 119 can be introduced is formed in the upper
arm portion 111.
[0047] As can be seen in Figure 4 a hole 123 is also
formed in the lower arm portion 110 (though not illustrated
in Figure 5) to receive the locking pin when the side rail
frame is in the stowed position). The holes 122 and 123
are located on the same circle around the connection
point 115.
[0048] In the raised position shown in solid lines in Fig-
ure 2, the locking pin 119 is fitted in the hole 122 of the
upper arm portion 111, and because of it, the support
arm 108 cannot be turned about the connection point 115
with respect to the lower side rail member 114. For this
reason, the lower side rail member 114, the pair of sup-
port arms 108 and the upper side rail member 113, which
are components of a quadrilateral link mechanism, are
held in the position shown in a solid line in Figure 4; this
is the service position of the side rail frame 112.
[0049] In this service position the vertical distance be-
tween the upper side rail member 113 and the lower side
rail member 114 is kept at a predetermined value, and
thus, the height of the side rail frame 112 can be set at
a height in conformity with the standard.
[0050] To move the side rail frame 112 from the service
position to the stowed position, the control knob 121 is
first pulled to retract the locking pin 119 from the hole
122. As a result, the support arms 108 as components
of the quadrilateral link mechanism can now be pivotally
turned about the connection points 115, 116 relative to
the two side rail members 113, 114. The support arms
108 may be pivotally turned, for example, by manually
manipulating a handling portion 124 provided at the top
of the side rail member 113, to allow the upper and lower
side rail members 113 and 114 to be lowered towards
the stowed position, in which movement the pivot points
115, 116 follow arcuate loci as shown by the arcuately
curved double arrows A, B in Figure 4.
[0051] As the two support arms 108 are rotated coun-
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terclockwise, the lower side rail member 114 descends,
remaining in a horizontal orientation, with each end trav-
elling along the arcuate path followed by the connection
points 115 at the elbows of the arms 108 as represented
by the double arrows B. Likewise, the upper side rail
member 113 descends in a horizontal orientation, with
each end travelling along the arcuate paths followed by
the connection points 116 with the upper arm portions
111, as represented by the double arrows A.
[0052] In this case the downward component of the
movement of the upper rail member 113 lags behind the
corresponding component of the motion of the lower side
rail member 114 due to the fact that as the upper arm
portions 111 are pivotally rotated relative to the lower
side rail member 114 considering the connection points
115 as the fulcra, the inclination of the upper arm portions
111 with respect to that of the lower arm portions 110,
due to the cranked elbow at the point where these two
portions meet, results in the upper side rail member 113
and the lower side rail member 114 initially moving apart.
[0053] That is, although the lower side rail member 114
progressively descends along the loci of the pivot points
115 to the lower arm portions 110, the upper side rail
member 113 first moves gradually upward in relation to
the lower side rail member 114 due to the rotation of the
upper arm portions 111 from an inclined to a vertical ori-
entation. The upper side rail member 114 when the upper
arm portions 111 are vertical is indicated by the broken
lines in Figure 4. Thereafter, the upper side rail member
113 gradually approaches the lower side rail member
114 as they both descend while gradually moving hori-
zontally to the left of Figure 4 to reach the positions indi-
cated by the chain lines in the drawing.
[0054] At this lowermost position, the locking pins 119
corresponds to the holes 123 in the lower arm portions
110, and are urged to enter the holes 123 by the resilience
of the compression coil springs 120. Thereafter the sup-
port arms 108 cannot be pivotally rotated relative to the
lower side rail member 114. The upper side rail member
113 and the lower side rail member 114 are thus held at
the lowered position, namely the stowed position of the
side rail frame 112.
[0055] The side rail frame 112 can be relocated from
the stowed position to the service position by an action
in reverse to the above.
[0056] In this embodiment, the connection points 115
and 116 between the upper and lower side rail members
113 and 114 and the support arms 108 are disposed to
ensure that the vertical separation between the connec-
tion points 115 and 116 increases to a maximum during
the ascending and descending motion of the side rail
members 113 and 114 due to the pivotal motion of the
support arms 108 as described above. The distance be-
tween the top edge of the upper side rail member 113
and the bottom edge of the lower side rail member 114
does not increase continuously in the movement from
the stored position to the service position, but becomes
a maximum and then becomes smaller again. Thus the

distance between the bottom edge of the upper side rail
member 113 and the top edge of the lower side rail mem-
ber 114, that is the gap between the respective side rail
members 113 and 114 is not too large in the service po-
sition.
[0057] Figure 6 shows a second embodiment, in which
the lifting side rail mechanism of this invention is fitted to
a bed. This second embodiment is generally different
from the first embodiment in that the upper side rail mem-
ber and the lower side rail member are of differen shape,
and the elbows of the support arms 108 of both the head
end and the foot end side rail frames point in the same
direction so that the horizontal component of motion of
the head end and foot end are both the same. Otherwise
this embodiment is generally similar to that of Figures 3
to 5. In this drawing, therefore, the same components as
those of the first embodiment are indicated by the same
symbols, to avoid double explanation.
[0058] In this embodiment the side rail frames 112 both
at the head end 106 and the foot end 107 each comprise
an upper side rail member 113 and a lower side rail mem-
ber 114, but these side rail members 113 and 114 are
formed as straight elongate horizontal beams. They do
not have any narrower or wider portions like the embod-
iment of Figures 3 to 5. Each beam 113 has a rail 124
attached to each end thereof at which ends the side rail
members 113, 114 are pivotally connected to the support
arms 108 at the points 116, 115 respectively.
[0059] The relative movements of the upper and lower
side frame members 113, 114 in moving from the raised
service position to the lowered stowed position are the
same as in the embodiment of Figures 3 to 5 and will not
be described again.
[0060] Figure 7 illustrates a third embodiment of the
invention, in which the lifting side rail mechanism is
shown fitted to a bed. The third embodiment is different
from the second embodiment only in that the support arm
108 at the head end of the side rail assembly is pivotally
attached to the head end part 102b of the bed base 102
itself rather than to the support frame 103 as in the pre-
vious embodiments. Thus as can be seen in Figure 7,
the head end side rail frame 112 can be used in the serv-
ice position, not only when the bed base portion 102a is
horizontal, but also when the bed base portion 102a is
raised by pivotal rotation.
[0061] Figure 8 shows a fourth embodiment of side rail
lifting mechanism of this invention, shown fitted to a bed.
The fourth embodiment is different from the other em-
bodiments in the shape and number of side rail members
of a side rail frame 112 and in the form of the support
arms of the side rail assembly and is the same in all other
respects. As before, the same components as those of
the other embodiments are indicated by the same refer-
ence symbols, to avoid double explanation.
[0062] In this embodiment, each of the side rail frames
112 consists of three rail members 201, 202 and 203,
carried by support arms 204 in the form of triangular
plates in place of the cranked arms in the embodiments
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of Figures 3 to 7, each connected at a respective pivotal
connection point 205, 206, 207 spaced along the edge
of the triangular plate which is inclined and uppermost
when in the service position.
[0063] In this embodiment, as illustrated, the connec-
tion points 205, 206 and 207 between the triangular sup-
port plates 204 and the side rail members 201, 202 and
203, pass through a position of greater separation as the
rails 201, 202 and 203 are lowered by turning the support
arms 204 about the connection points 109 with the bed
base support frame 103.
[0064] Figure 9 illustrates a fifth embodiment of lifting
side rail mechanism shown fitted to a bed. The fifth em-
bodiment is similar to the fourth embodiment illustrated
with reference to Figure 8, but differs from that embodi-
ment in that whereas the other embodiment comprises
two partial side rail frames the fifth embodiment compris-
es a single rail frame which extends over substantially
the whole length of one side of the bed. Again, in Figure
9, the same components as those of the fourth embodi-
ment are indicated by the same reference symbols, to
avoid double explanation.
[0065] In this embodiment, the rails 201 and 202 and
203 are longer and pivotally supported by a pair of trian-
gular support arms 204 respectively adjacent the head
board 106 side and the foot board 107 to constitute a full
side rail frame. This embodiment functions in substan-
tially the same way as the embodiment of Figure 8 and
will not be described in more detail here except to say
that because of the length of the rails 201, 202, 203 of a
number of connecting links 208 are connected, as shown
in Figure 9, at intermediate positions along the rails 201,
202 and 203, to form a parallelogram link mechanism.
The connecting links 208 reinforce the long rails 201, 202
and 203 and allow the support arms to be smoothly piv-
otally rotated to raise and lower the side rails.
[0066] A lifting side rail formed as an embodiment of
the present invention has the advantage that the side rail
frame maintains the same horizontal orientation as it is
raised or lowered by the pivotal rotation of support arms.
The conflicting challenge of keeping the bed base height
low and at the same time maximising the distance be-
tween the floor and the bottom edge of the side rail frame
in the stowed position can be solved so that even a bed
with a low bed base height can have a side rail frame
with a sufficient height which nevertheless allows the dis-
tance between the bottom edge of the side rail frame and
the floor surface to be kept large.
[0067] The pattern of the ascending and descending
motion of a plurality of side rail members can be varied
as desired by varying the connection points between sup-
port arms and the respective side rail members.

Claims

1. A liftable side rail for a bed or the like, comprising at
least one side rail frame (112) having at least two

side rail members (113,114) pivotally mounted one
above the other at connection points (115, 116) at
each end on respective support arms (108) pivotally
connectable to a bed base (102) or other fixed sup-
port (103) such that the side rail frame (112) can be
moved, in use, by rotation of the support arms (108)
between a service position with the side rail mem-
bers (113,114) of the side rail frame (112) spaced
from one another and above the plane of the bed
base (102) and a lowered, stowed position, where
the side rail members are below the plane of the
upper surface of the bed base, characterised in
that the support arms (108) are cranked, and in that
the connection points (115,116) are disposed in a
line on the support arms (108) which is inclined to
the vertical when the side rail is in its service position
with the support arms (108) in an uppermost position
and passes through a vertical orientation upon mov-
ing from its service position to its stowed position,
such that the separation of the side rail members
(113, 114) increases to a maximum as the support
arms (108) are turned to move the side rail between
the service and stowed positions and is less than
this maximum in each of the service and stowed po-
sitions.

2. A liftable side rail according to Claim 1, character-
ised in that said side rail members (113,114) are
connected to the support arms (108), to form a paral
letogram link mechanism.

3. A liftable side rail according to Claim 1 or Claim 2,
characterised in that the side rail frame (112) com-
prises two side rail members (113,114) each having
a profile shape comprising a first, narrower part and
a second wider part, the profiles being complemen-
tary such that the narrower part of the upper side rail
member (115) overlies the wider part of the lower
side rail member (114) in the service position.

4. A liftable side rail according to Claim 1 or Claim 2,
characterised in that the side rail frame (112) has
three or more side rail members (201, 202, 203).

5. A liftable side rail according to Claim 4 , character-
ised in that an extra connecting link (108) is con-
nected between intermediate points of the side rail
members (201, 202, 203), to form a parallel motion
link mechanism together with the support arms (204)
at both ends of the side rail members.

6. A liftable side rail according to any of Claims 1 to 5,
characterised in that the support arms (108) are
connected with the ends of the respective side rail
members (201, 202, 203).

7. A liftable side rail according to any of Claims 1 to 6,
characterised in that each of the support arms
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(108) is cranked with an elbow pointing towards the
adjacent end (106, 107) of the bed, whereby the sup-
port arm (108) pivots in the direction of the elbow
when the side rail moves from its service to its stowed
position.

8. A liftable side rail according to any of Claims 1 to 6,
characterised in that each of the support arms is
formed as a plate (204) pivotally connected to the
bed or a fixed frame and to the side rail members
(201, 202, 203).

9. A liftable side rail according to any of Claims 1 to 8,
characterised in that two side rail frames (112) are
provided along one side of the bed.

10. A liftable side rail according to any of Claims 1 to 8,
characterised in that one side rail frame (112) is
provided along one substantially the whole of one
side of the bed.

Patentansprüche

1. Hochstellbares Seitengitter für ein Bett oder derglei-
chen, bestehend aus mindestens einem Seitengit-
terrahmen (112) mit mindestens zwei an Verbin-
dungsstellen (115, 116) schwenkend übereinander
gelagerten Seitengitterteilen (113, 114) an jedem
Ende auf Stützarmen (108), die schwenkend an ei-
nem Bettunterteil (102) oder an anderen feststehen-
den Stützen (103) so gelagert sind, dass der Seiten-
gitterrahmen (112) bei Gebrauch  durch Rotation
der Stützarme (108) zwischen einem hochgestellten
Zustand, in dem sich die Seitengitterteile (113, 114)
des Seitengitterrahmens (112) mit Abstand zuein-
ander und oberhalb der Ebene des Bettunterteils
(102) befinden, und einem niedrigeren, verstauten
Zustand, in dem sich die Seitengitterteile unterhalb
der Ebene der Oberfläche des Bettunterteils befin-
den,  bewegt werden kann,
dadurch gekennzeichnet, dass
die Stützarme (108) gekurbelt werden und dass die
Verbindungsstellen (115, 116) auf einer zur Senk-
rechten hin geneigten Linie auf den Stützarmen
(108) angeordnet sind, wenn sich das Seitengitter in
seinem hochgestellten Zustand mit den Stützarmen
(108) in der obersten Stellung befindet und durch
eine senkrechte Orientierung läuft, wenn es aus sei-
nem hochgestellten in seinen verstautem Zustand
bewegt wird, sodass sich die Trennung der Seiten-
gitterteile (113, 114) auf ein Maximum erhöht, wenn
die Stützarme (108) gedreht werden, um das Sei-
tengitter zwischen dem hochgestellten Zustand und
dem verstauten Zustand zu bewegen und die Tren-
nung der Seitengitterteile sowohl im hochgestellten
Zustand als auch im verstauten Zustand geringer ist
als das Maximum.

2. Hochstellbares Seitengitter gemäß Anspruch 1, da-
durch gekennzeichnet, dass die Seitengitterteile
(113, 114) mit den Stützarmen (108) verbunden sind
und eine parallelogrammförmige Anschlussvorrich-
tung bilden.

3. Hochstellbares Seitengitter gemäß Anspruch 1 oder
2, dadurch gekennzeichnet, dass der Seitengit-
terrahmen (112) aus zwei Seitengitterteilen (113,
114) besteht, die beide ein Profil mit einem schma-
leren Teil und einem zweiten breiteren Teil aufwei-
sen, wobei die Profile so aufeinander abgestimmt
sind, dass im hochgestellten Zustand der schmalere
Teil des oberen Seitengitterteils (115) den breiteren
Teil des unteren Seitengitterteils (114) überdeckt.

4. Hochstellbares Seitengitter gemäß Anspruch 1 oder
2, dadurch gekennzeichnet, dass der Seitengit-
terrahmen (112) drei oder mehr Seitengitterteile auf-
weist (201, 202, 203).

5. Hochstellbares Seitengitter gemäß Anspruch 4, da-
durch gekennzeichnet, dass zwischen den Zwi-
schenpunkten der Seitengitterteile (201, 202, 203)
ein zusätzliches Verbindungsstück (208) ange-
schlossen ist und gemeinsam mit den Stützarmen
(204) an beiden Enden der Seitengitterteile einen
parallel wirkenden Gelenkmechanismus bildet.

6. Hochstellbares Seitengitter gemäß einem der An-
sprüche 1 bis 5, dadurch gekennzeichnet, dass
die Stützarme (108) mit den Enden der entsprechen-
den Seitengitterteile (201, 202, 203) verbunden sind.

7. Hochstellbares Seitengitter gemäß einem der An-
sprüche 1 bis 6, dadurch gekennzeichnet, dass
jeder Stützarm (108) so gekurbelt wird, dass eine
Krümmung auf das angrenzende Ende (106, 107)
des Bettes weist und der Stützarm (108) in die Rich-
tung der Krümmung schwenkt, wenn sich das Sei-
tengitter aus seinem hochgestellten Zustand in sei-
nen verstauten Zustand bewegt.

8. Hochstellbares Seitengitter gemäß einem der An-
sprüche 1 bis 6, dadurch gekennzeichnet, dass
jeder Stützarm als Platte (204) ausgebildet ist, die
schwenkend mit dem Bett oder einem feststehenden
Rahmen und mit den Seitengitterteilen (201, 202,
203) verbunden ist.

9. Hochstellbares Seitengitter gemäß einem der An-
sprüche 1 bis 8, dadurch gekennzeichnet, dass
an einer Seite des Bettes zwei Seitengitterrahmen
(112) vorgesehen sind.

10. Hochstellbares Seitengitter gemäß einem der An-
sprüche 1 bis 8, dadurch gekennzeichnet, dass
ein im Wesentlichen entlang einer ganzen Seite des
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Bettes angebrachter Seitengitterrahmen (112) vor-
gesehen ist.

Revendications

1. Barrière relevable pour lit ou similaire, comprenant
au moins une structure ou un cadre de barrière (112)
composée d’au moins deux éléments de barrière
(113, 114) montés l’un sur ou au dessus de l’autre
de façon pivotante au niveau de points de raccorde-
ment ou de connexion (115, 116) situés à chaque
extrémité de bras supports respectifs (108) qui peu-
vent être montés pivotants sur une embase de lit
(102) ou sur un autre support fixe (103) de telle sorte
que la structure de barrière (112) puisse être dépla-
cée, en utilisation, par rotation des bras supports
(108) entre une position de service dans laquelle les
éléments de barrière (113, 114) de la structure de
barrière (112) sont espacés entre eux et situés au-
dessus du plan de l’embase de lit (102), et une po-
sition de rangement abaissée dans laquelle les élé-
ments de barrière se trouvent au-dessous du plan
de la surface supérieure de l’embase de lit, carac-
térisée en ce que les bras supports (108) sont cou-
dés et en ce que les points de raccordement (115,
116) sont disposés sur les bras supports (108) selon
une ligne qui est inclinée par rapport à la verticale
lorsque la barrière se trouve dans sa position de ser-
vice avec les bras supports (108) situés dans la po-
sition la plus haute, et qui passe par une orientation
verticale lors de son déplacement de la position de
service à la position de rangement, de telle sorte que
la distance séparant les éléments de barrière (113,
114) augmente jusqu’à un maximum lorsque l’on
tourne les bras supports (108) pour déplacer la bar-
rière entre les positions de service et de rangement
et est inférieure à ce maximum dans chacune des
positions de service et de rangement.

2. Barrière relevable selon la revendication 1, carac-
térisée en ce que lesdits éléments de barrière (113,
114) sont reliés aux bras supports (108) pour former
un mécanisme articulé en parallélogramme.

3. Barrière relevable selon la revendication 1 ou 2, ca-
ractérisée en ce que la structure de barrière (112)
comprend deux éléments de barrière (113, 114)
ayant chacun une forme profilée comprenant un pre-
mière partie plus étroite et une deuxième partie plus
large, les profils étant complémentaires de telle sorte
que la partie plus étroite de l’élément de barrière
supérieur (115) surmonte la partie plus large de l’élé-
ment de barrière inférieur (114) dans la position de
service.

4. Barrière relevable selon la revendication 1 ou 2, ca-
ractérisée en ce que la structure de barrière (112)

comprend trois éléments de barrière (201, 202, 203)
ou davantage.

5. Barrière relevable selon la revendication 4, carac-
térisée en ce qu’un élément de liaison supplémen-
taire (108) est relié entre des points intermédiaires
des éléments de barrière (201, 202, 203) pour former
avec les bras supports (204) un mécanisme de dé-
placement articulé en parallélogramme aux deux ex-
trémités des éléments de barrière.

6. Barrière relevable selon l’une des revendications 1
à 5, caractérisée en ce que les bras supports (108)
sont reliés aux extrémités des éléments de barrière
respectifs (201, 202, 203).

7. Barrière relevable selon l’une des revendications 1
à 6, caractérisée en ce que chacun des bras sup-
ports (108) est coudé, le coude étant orienté vers
l’extrémité adjacente (106, 107) du lit, ce qui permet
au bras support (108) de pivoter en direction du cou-
de lorsque l’on déplace la barrière de sa position de
service à sa position de rangement.

8. Barrière relevable selon l’une des revendications 1
à 6, caractérisée en ce que chacun des bras sup-
ports prend la forme d’une plaque (204) reliée de
façon pivotante au lit ou à une structure fixe et aux
éléments de barrière (201, 202, 203).

9. Barrière relevable selon l’une des revendications 1
à 8, caractérisée en ce qu’il existe deux structures
de barrière (112) le long d’un côté du lit.

10. Barrière relevable selon l’une des revendications 1
à 8, caractérisée en ce qu’il existe une structure
de barrière (112) le long de la quasi-totalité d’un côté
du lit.
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