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4 (Ilaims. (Cl. 5-63) 

This invention relates to adjustable support structure 
and especially concerns invalid adjustable beds. 
An object of the invention is to provide an adjustable 

support structure which may be adjusted by the user from 
a reclining or lying down position to a sitting up position 
and vice versa. 
According to the present invention an adjustable sup 

port device comprises three parts, a seat portion and two 
members constituting U-shaped leg and back rests, each 
of said members being hingedly connected to opposite 
ends of the seat portion, the back and leg rests being actu 
ated by at least one pivotal link mechanism, whereby 
movement of the seat portion or either of said back and 
leg rests about its hinge causes movement of the remain 
ing parts. 

Preferably two link mechanisms are provided each 
mechanism comprising three bars or the like pivoted to 
gether, one end of each mechanism being ?xed to the back 
rest and the other end being ?xed to the leg rest. 
The supporting structure may be carried by a base frame 

which may be mounted upon castor wheels and the three 
parts of the structure may be pivotally mounted on the 
frame by means of a pivot rod or the like, hereinafter re 
ferred to as a rod, situated adjacent or being provided by 
the hinge rod between the seat and leg rests, which rod 
extends across the frame. 
One or more radius arms may also be provided pivotally 

mounted between the back rest and the frame. The ar 
rangement of the radius arms is such that they control the 
movement of the back rest when the position thereof is 
being changed. 
The invention is illustrated in the accompanying dia 

grammatic drawing in which: 
FIGURE 1 is a side elevation showing one embodiment 

of the structure constituting an invalid adjustable bed 
and showing one form of the means for effecting adjust 
ment of the structure; 

, FIGURE 2 is a view corresponding to FIGURE 1 show 
ing the structure moved into such a position that it forms 
a seat and showing an alternative form of the means for 
effecting adjustment of the structure; 
FIGURE 3 is an end elevation of FIGURE 1; 
FIGURE 4 is a detail view showing part of the pivotal 

link mechanism; and , 
FIGURE 5 is an enlarged fragmentary detail elevational 

view of a locking tube, a releasing mechanism therefor, 
and associated parts. 

Referring to the drawing, an adjustable support structure 
comprises three parts, a seat portion 1, and two U-shaped 
members forming back and leg rests 2, 3, each of said 
members being hingedly connected at 4-, 5 to opposite ends 
of the seat portion 1. The back rest 2 is connected at 
each side to the leg rest 3 by means of a pivotal link 
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mechanism comprising three bars 6, 7 and 8, the bar 6 
being ?xed at one end to the back rest 2, a reinforcing 
bar 9 also extending between the back rest 2 and bar 6. 
The other end of the bar 6 is pivotally connected at 10‘ 
to one end of the bar 7 and the other end of the bar 7 
is pivotally attached to the bar 8, the other end of which 
bar 8 is ?rmly ?xed to the leg rest 3. 
The seat portion and back and leg rests are mounted on 

a rectangular frame generally indicated at 11. The frame 
11 comprises two side members 12 and front and rear end 
bars 13. It is also provided with an upstanding rail 14 
on each side. The frame is mounted on castor wheels 15, 
said wheels being provided with an adjustable brake de 
vice 16. 
The back and leg rests 2, 3 and the seat portion 1 are 

attached to the frame 11 by means of the hinged connec 
tion at 5 which extends outwardlyfrom the junction be 
tween the seat portion 1 and leg rest 3 on each side and 
is mounted at each side on a 
the rail 14 of the frame 11. 
Two radius arms 18 are provided one on each side of 

the back rest to limit the movement thereof, one end of 
each radius arm being pivotally attached to the back rest 
2 adjacent the hinged connection 4, the other end of each 
radius arm being pivotally attached to a transverse mem 
ber mounted between the side members 12 of the frame 11. 
Movement of the bed is caused by a power unit which 

may comprise a hydraulic jack 19 (see FIGURE 1) or 
an electric motor 25 (see FIGURE 2). When a hydraulic 
jack 19 is used this works between a point midway be 
tween the ends of rear bar 13 of the frame 11 and a point 
about midway between the ends of the back rest 2. Oper 
ation of the jack 19 is by means of a pump handle 20* 
operating a pump 21 attached at one side of the bed and 
the handle 21} extending to a position Within reach of the 
user of the bed. The pump is connected to the jack 
through connecting pipes 22, 23. The pump includes a 
reversing valve operated by a handle 24 whereby the jack 
may be caused either to raise or lower the back rest as 
desired. 
When an electric motor 25 is provided this may be con 

trolled through a push button 41 or the like on a plate 42 
within reach of the user of the bed. The motor 25 oper 

FIGURE 2) to ro 
tate a screwed rod 26 which engages with a nut 27 carry 
ing a pivotal arm 28 attached to the back rest 2. Rotation 
of the screwed rod 26 causes movement of the nut '27 
therealong and consequent up or down movement of the 
back’ rest 2 according to the direction of rotation of 
screwed rod 26. 
A locking device is provided by two bracing tubes 29‘ 

attached to the free end of the leg rest 3 and extend 
ing downwardly to rest against the front bar 13 of the 
frame 11. I ' 

The lower ends of the tubes 29 have an extension 31 
to prevent the tubes slipping oh’ the front bar 13. ,The 
arrangement is such that when the lower ends of the tubes 
29-rest against the front bar 13, the leg rest 3 is locked 
in the horizontal position but when the tubes 29 are re 
leased from engagement with front bar 13, the leg rest 3 
will drop slightly until the sides of tubes 29‘rest against‘ 
the side of front bar 13 whenafter tubes 29 may slide over 
front bar 13. r ‘ 

trunnion 17 mounted onv 



8,010,121 
3 

A release mechanism is provided to move the tubes 
29 so that their ends disengage from the front bar 13. 
The release mechanism comprises a crossbar 32 (see 
FIGURE 3) extending across the bed and being formed 
with two shoulders 33, one shoulder being provided co 
incident with each of the tubes v29'. To release the tubes 
29, that is to disengage the tube lower ends from the 
cross bar‘ 13, the cross bar 32 is rotated clockwise from 
the position shown in FIGURE 1, causing the shoulders 
33 to swing the tubes 29 counter clockwise about their 
pivots on the leg rest 3 until the tube lower ends are 
clear of the cross bar 13. The leg rest may then swing 
downwardly about the hinge rod 5 while the tubes 29 rest 
and slide on the cross bar 13 until the parts have reached 
the positions shown in FIGURE 2. 

In order to allow the back rest 2 of the structure to 
be at a slight angle to the horizontal whilst the leg rest 
3 remains horizontahthe bar 7 of the pivotal link mecha 
nism includes an adjustment device 34. To provide this 
the bar 7 is formed in two sections 35, 36 (see FIGURE 
4) one end of section 36 being drilled to provide a hole 
to accommodate a neck portion of reduced diameter 
formed on section 35, whereby the length of bar 7 may 
be adjusted by sliding section 35 into and out from the 
hole in section 36. Holes 37 are provided in both sec 
tions 35 and 36 so that a locking pin may be inserted 
to retain the sections 35, 36 in any desired position. 
A tube 33 is provided adjacent one side of each trun 

nion 17 to receive a support arm 39 (see FIGURE 2) 
for use when the support structure has been adjusted 
to take the form of a seat. 
The free end of the leg rest 3 is formed with a single 

transverse U-shaped member 48 to provide a bottom for 
the bed and a step to assist the invalid in descending 
from the bed to the ?oor. 
The back rest 2, seat portion 1 and leg rest 3 of the 

bed each comprise a rigid framework which may be 
covered with a resin bonded ?bre or other backing for 
a mattress which may conveniently be made of the mate 
rial known under the registered trademark “Dunlopillo.” 

In operation, when it is desired to alter the position 
of the seat portion 1, back or leg rests 2, 3, the user of 
the structure may operate the electric motor 25 by means 
of the push button 41 conveniently situated on the plate 
42 at the side on the structure. Alternatively if the hy 
draulic jack 19 is provided the patient may operate this 
by means of the handle 20. Whatever power unit is 
used however movement of the back rest 2 is caused, 
which movement is controlled by means of the radius 
arms 18, the point on the back rest 2 to which each radius 
arm 18 is pivotally connected being constrained to move 
around the circumference of a circle having its centre at 
the point of pivotal attachment of the radius arm 18 to 
the frame. 
Movement of the back rest 2 produces, by means of 

the link mechanism and the hinged connection 4 between 
the back rest 2 and the seat portion 1, a slow concerted 
movement of the seat portion 1 and back rest 2 about 
their respective pivotal axis. 

It will be appreciated that, when the structure is in 
the fully sitting up position as shown in FIGURE 2, the 
seat portion 1 will assume an angle to the horizontal 
thus avoiding the position in which the patient is propped 
up with his back at an angle to the horizontal whilst his 
upper legs remain in a horizontal plane, which position 
has been the cause of pressure sores and the like. When 
the structure is in the sitting up position, the leg rest 3 is 
tilted downwardly about its hinged connection to the 
seat portion 1 so as to provide a natural supporting sur 
face for the legs below the knee. 
When the leg rest is in the horizontal position and it 

is desired to lock it in this position so that itmay not 
be adjusted, the foot of the leg rest 3 is pulled slightly 
upwards from its normal, position which is at an angle 
of about 2° below the horizontal, until the lower ends 
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of the tubes 29 slip over the front bar 13 whereupon 
downward movement of the’ leg rest 3 can occur. When 
it is desired once more to allow adjustment of the struc 
ture by the user, therelease mechanism 32, 33 is rocked 
clockwise as viewed in FIGURE 1, causing the shoulders 
33 to swing the tubes 29 clockwise and disengage the 
tube lower ends from the bar 13. Theileg rest 3 will 
then drop slightly down from the horizontal to its nor‘; 
trial operating position so that the sides of tubes 29 rest 
against front bar 13, whenafter the structure may be ad 
jus‘ted at will. _ - 
When it is desired to adjust the back rest 2 and seat 

portion 1 relative to the legrest 3, this latter is locked 
in position, the locking pin is pulled out from the hole 
37 and relative movement between the sections 35 and 
36 of the link 7 may then take place. ‘ 
Thus the back rest 2 and seat portion 1 may perform 

their concerted movements leaving the leg rest 3 in the 
horizontal position. The locking pin will then be rein 
serted in a new hole 37 in the section 35 and the original 
hole 37 in the section 36 to provide once again a rigid 
bar 7. 
The back rest 2 and seat portion 1 may be held station 

ary by the hydraulic jack 19 or the electric motor 25 
and screw and nut drive 26, 27; and the locking pin with 
drawn from the hole 37 so as to permit relative pivotal 
movement of the leg rest whilst the seat portion 1 and 
back rest 2 remain in stationary positions. The positions 
of the structure which may thus be obtained are useful 
in the nursing of certain surgical and medical cases. 

It will be appreciated that the support structure may 
also be converted to serve as a reclining couch, seat or 
ordinary bed and that the back rest, seat portion and leg 
rest, together with their pivotal link mechanism, may be 
supported on a household bedstead. 
What is claimed is: 
1. A support structure, convertible for use as a chair 

or as a bed, comprising a supporting framework, a seat 
portion hingedly connected at its front end to said sup? 
porting framework, a leg rest hingedly connected to the 
front end of said seat portion, a back rest hingedly con 
nected to the rear end of said seat portion, at least one 
radius arm pivotally mounted between said back rest 
and said supporting framework, operating means operable 
by the occupant and mounted between and operatively 
connecting said back rest and said supporting framework 
to effect pivotal movement between said back rest and 
said seat portion and to stabilize said back rest and said 
seat portion, at least one pivotal link mechanism mount 
ed between and operatively connecting said leg rest and 
said back rest, whereby movement of said back rest is 
transmitted to said leg rest to cause simultaneous rela 
tive movement between said leg rest, said seat portion 
and said back rest and to cause movement of said struc 
ture from a bed position to a chair position or vice versa, 
said structure also including at least one releasable lock— 
ing member mounted between said leg rest and said sup 
porting framework for locking said leg rest in a horizontal 
position, and means for adjusting said pivotal link mecha 
nism whilst said locking member is effective for holding 
said leg rest in horizontal position, whereby relative move 
ment of said seat portion and said back rest can be 
effected by operation of said operating means whilst said 
leg rest is held in a stationary position by said locking 
means and pivotal movement of said leg rest can be ef 
fected when said locking means is released and whilst 
said seat portion and said back rest are stabilized in sta 
tionary positions by said operating means. ' 

2. A support structure as claimed in claim 1, in which 
the adjusting means is included in one link of said pivotal 
link mechanism to render said one link adjustable in 
length, said one link being formed in two telescoped parts 
which parts are adjustable one within the other, corre 
sponding transverse holes being formed in both of said 
parts, .and a locking pin receivable in selected pairs of 
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said holes to retain said two parts in a predetermined 
relative position. 

3. A support structure as claimed in claim 2, in which 
the means operable by the occupant comprises a hy 
draulic jack mechanism. 

4. A support structure as claimed in claim 2, in which 
the means operable by the occupant comprises an electric 
motor mounted on said supporting framework, a screw 
threaded rod in driving connection with said motor, a 
correspondingly screw-thread nut mounted for movement 
along said rod, and a connecting arm mounted between 
and operatively connecting said nut and said back rest. 
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