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(57) Abstract

An improved adjustable body supporting as-
sembly which is distinguished by its capability to
provide with a single power means (4) the move-
ment of a support (8) and the additional movement-
of a pivoting second support portion (10) in relation
to the first such as the head serving upper back sup-
port portion by means of linkages to base and the;
improved adjustable body supporting assembly
which is distinguished by single power means mov-
ing the lower body supports from a horizontal to an
upward slanted position of the leg support in com-
bination with the aligned knee support, and moving
the leg support from its slanted elevated position
through a horizontal position at an angle to the

knee support to position with the leg support pivoted downward for a regular sit-up position. The embodiments also in-
clude an improved mode of operating a built-in toilet (70). A further variation, serving for human activities is provided
with three separate adjustable lower supports, to facilitate various positioning of two occupants.
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TECHNICAL FIELD - IMPROVED BEDS AND ADJUSTABLE BODY SUPPORTING

ASSEMBLIES

The invention concerns adjustable beds and provides im-
provements for proper adjustable support to serve better med-
ical and comfort requirements.

An improved adjustable body supporting assembly which
is distinguiéhed by its capability to,fgovide with a single
power means the movement of a support and the additional move-
ment of a pivoting second support portion in relation to the
first such as the head serving upper back support portion by
means of linkages to the base and a improved adjustable body
supporting assembly which is distinguished by single power
means moving the lower body supports from a horizontal teo an
upward slanted position of the leg support in combination with
the aligued knee support, and of moving the leg support from
its slanted elevated position through a horizontal position at
an angle to the knee support to a position with ;he leg support
pivoted downward for an regular sit-up position, and embodiments
combining both the improved head and knee-leg feature. A
variation of the embodiment serving for treatment, human
activities or cardiovascular problems, has power driven sep-
arate sides, each composed of a leg and knee support, adjustable
to different levels and angles and/or programmed for movement
simulating walking movements to facilitate the hearts activity74=:'
The invention is also providing for more compact adjustagie o
assemblies, moving from a wall hugging sit-up and elavated pos-
ition to a full lenght bed. The embodiments also include an im-
proved mode of operating a built-in toilet. A further variation,
serving for human activities is provided with separate adjust-

able lower supports, to facilitate various positioning or two
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occupants. The enclosed description of the objects of the
invention and the description of the prefered embodiments of
the various improvements serve to illustrate and explain
said embodiments, but are not stated as limitations of the 5
invention as various other embodiments can be developed.
Another important factor was the azbsense of an adjust-
able movement of the leg and knee support in regard to each
other{ and in relation to an middle Support serving the
posterior of an occupant, by one single power-means such as
an screw-type motor. Usually the powermeansserved to elevare
the knee support and the pivotally connected leg support att-
ached to said knee support was raised in paralellogram fashion
by means of pivotally mounted connecting arms, connecting said
leg support for a horizontal movement to a supporting frame.
Or as in the form of the above quoted applications the leg
Support was adjusted by a separate power means to provide a
movement in reiation to the knee support. Also it was not
known to provide variable movements of the whole assembly by
a single power stroke or pull, including a moveﬁent of the
extending body supporting assembly from a wall, to save space.
Body supporting assemblies serving for persons which are
either to handicappedto go by themselves to the bathroom or

persons which either temporaily or permantently are to sick or

)

weak to go by themselves, need to perform their elementary needs ™
in the bed, therefore body supporting assemblies serving for ’
such persons must provide a remote controlled means, such as a
built in toilet. While such devices were previously described

andclaimed, it has been found thar an improved system could

be designed to facilitate easier use and better operation. One

of them is providing the upper part of the toilet with
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type addition to prevent spilling from a forward directed
stream by male occupants.r An-ther is reducing the "seat"
part, as actually the occupant remains seated on the bed and
only needs a slit-type opening to perform his needs, in which
case the upper part of the toilet is formed by the said de-
flector as part of an elongated ring, which is raised into
the mattress opening. Another important need is to provide
this said upper part as an disposable item, so that it can be re-
placed when dirtied or whenever a new patient is placed on said bed.
Also it has been found that for some persons a easy recongizable
positioning means is required to prevent dirtying of the linen.
A new dispbsable upper part made of maﬁerial suéh as hardened
foam would not endaﬁger the patient while coming up, but the

deflector part extending above the mattress would serve as pos-

itioning means.
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OBJECTS OF THE INVENTION : -

“1.

To provide body supporting assemblies with the improvement
of one single powermeans serving both for the adjustable
elevation of a body support in relation to the base, and
for the adjustable relation of a further pivotzlly con-
nected portion of said support in relation to the support.
To provide a simplified adjustable body support assembly
with a transversely divided backsupport, whose upper and
head supporting portion is pivotally mounted to the lower
.portion and by means of a linkage extending to the base
creates for the upper portion e forward inclining move-

ment of the head portion in relation to the lower.portion
when lower portion is raised by power.

To provide a body supporting assembly with the improvement
of a single power means moving he knee support in relation
to the base and progressively moving the leg support piv-
oted to said knee support into and through various positionms
from elevated and slanted to lowered at an angle facilitating
a sit-up position.

To provide such assemblies in mﬁltiple form to serve as ad-
jacent structures.

To provide such assembliés with means such as springs or gas

filled cylinders which will enable the occupant to operate .=

without power means, by shifting.

To provide an improved andsimplified operation of hospital-

type beds, by mounting the support assembly on paralellogram-

type arms to the bése and providing the arm to which the

power-means are connected with an adjustable length, so that

not only elevation is achieved but also an adjustable slant.
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To provide simplified variations of the assembly serving
both as adjustable lounger and as beds when adjusted to a
flat and rolled out position.
To provide such body supporting assemblies with an improved
built-in toilet operating both the toilet and the mattress
opening with one single powermeans, synchronizing the
movement and reducing dangers.
To provide such built in toilet with a disposable or re-
placeable upper part forﬁéd with a upward extention serving
as a downward deflector for males, and whereby the upward

moved extention over the mattress level helps the occupant

to position himself properly over the toilet.
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DISCLOSURE OF THE INVENTION

Providing an adjustable body supporting assembly with a
single power means operated knee and leg supports system is

accomplished by such simple expedients as. connecting the pivotal

k2

connections of the leg support to the knee support and also if
desired, connecting the pivotal connection of the knee support to
the middle support, with spring loaded hinging means and mounting
one end of the power means to the leg support and the other end

of the power means of the supporting panel or frame. Thus if

the power means such as a fluid operated cylinder and piston or

a motor driven screw is extended from its shortest position, in
which the leg support can be pulled downward and below a horizontal
body supporting level, the leg support will be raised while the
kneew support remains in an angled position in relation to said
knee support, until the leg support is aligned with the knee supporc.
The spring loaded hinging means secures now the leg support to
remain in an aligned position with the knee support and the
retracting powermeans lowers the aligned knee and legg supports
until it reaches a level position with the body supporting assembly,’
at which position the knee support is stopped by festraining means,
and further retracting of the powemeans causes now the leg support
to continue downward, facilitating sitting-up andrentry or exit.

A mattress wound around the leg-rest end serves for aninterrupted

o

support.

'

Providing now two separate power arrangerments as described to
two separate knee and leg supports for each sice of the body
supporting assembly will enable the occupant to assume selected
separate positions on each side ofhis lower body. These sep-
arate support sides can now be provided with a mechanism which

will in effect give the occupant a walking motion and pro-
1N
° ,

grammed for a selected stroke and timing. This type of \égr_gsg,
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is considered very beneficial_ég handicapped nersons who can--
not exercise by themselves, and would benefit from such action
as pressures on the veins, which serve to support the pumping
action of the heart. Providing a variation of such as%émbly
with three adjacent lower adjustable supports, will facilitate
many human activities, by permitting the lowering of the median
-support positions. |

A further variation of this improvement provides entirely
new important results in the form reduced space requirements,
single power operation of the whole adjustable support assembly,
and an elevated sit-up position which facilitates getting in or
out of the assembly. The push and pﬁll rod extends in a simp-
ified variation from a downward extention of the backsupport
to the leg support, which in turn is pivotally connected to a
knee and middle support. Said middle and knee support is
mounted on pivoting arms to the base, and the back support is
also mounted on pivoting arms to the base, while pivotally con-
nected to the rear end of said middle support, in a manner that
a push on said push and pull rod causes the backsupport to move
from a vertical position through reclining positions to hori-
zontal positions. At the same time, the middle support moves
forward, and the leg support is moving from a vertical position
to through various positions of slant to a horizontal position.

As is evident this push pull movement can also be accomplished
by'the occupant himself, especially when the support movement is
assisted by means such as springs or gas filled cylinders, with-

out resorting to any powered means.
It is also evident that the height of the sit-up position
can be predetermined by the length and pivotal positioning of the

pivoting arms connecting the middle and kee support to the base.
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However, for reduced sit-up height, the leg support can be .
divided into transverse portions, pivotally comnected to each
other. In this case the said transverse portions are con-

nected with linking arms in a manner which causes a retracting -

%)

pull of the rod to fold the lower portion of the leg support
inward, and a pushing movement to fold said lower portion out
when the leg support is elevated. The arm connecting the said
rod to the upper leg support portion can extend with a caster
ta the floor when leg rests fold out.

The improvement whereby one power means serves for'the
adjustment of the knee support and the leg support together or
to change their relative position to each other, and also
accomplishes a sit-up position for the whole body supporting
assembly is of special importance when said assembly is éro-
vided with a built-in toilet, as a sitting up position serves
to facilitate the bowel movement. However to serve both for
sitrcing up and facilitate the entry or exit of an occupant his
legs must be able to reach the floor, therefore the built-in
retractable toilet has been improved to require only a re-
lative low height of the body supporting assembly off the floor.

Furthermore in order to permit the leg support to move down-
ward an improved toilet arrangement is introduced so that a

downward retractingportion will not interfer with the leg support.

o,

This has been solved by the arrangement whereby the retracting

mattress insert has an elongated form and swings downward to one
side of the body supporting assembly thus not taken up any

space to the foot side ot the bed, and by a new type of toilet
with an upper part made with a reflector type extension. This
upper part is replacable ad disposable item made from material

such as hardened urethane foam and when the toilet is rai§9d§E§;‘fj\,
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to the opening of the matggéés, the deflector type exten-
sion raises above the mattress level and provides the occupant
with an easy recognizable 'positioning means. However, this
part being somehow resilient it will rather be compressed or
break away than hurt the occupant. To minimize the possibility
that a very thin occupant may slide into the opening of the
body supporting assembly while themattress insert is retracting
downward, and the toilet is coming up into said opening,an
imﬁrcvemen: has been made whereby fluid or electrically operated
cut-off's shut off the power to the mattress and toilet arr-
angement, unless the body supporting assembly assumes a horizontal
position, with any adjustable supports aligned. Once the occupant
has by remote control moved either the mattress insert or the
toilet into the mattress opening, he can make any desired ad-
justment of-adjustable supports. In a further improvement the
sides of a slit in the mattress move aside while a toilet moves
in rails from a sideward covered positiom into a slit.

The use of one power means for two purposes of body positioning
adjustment by means of improvements of the mechanism holding and
moving the supports is a special importance in the creation of
a separate movement of the occupants head by means of a linkage
of a separate head support portion pivoting form the adjustable
backsupport. The linkage is pivotally mounted to the frame
serving aé base, in a manner which gives the linked head support ..
an elevating movement in relation td the backsupport, when the
backsupport is elevated, and the more the backsupport is elevated,
the more the head supports begins to incline forward, thus pro-
ducing the required positioning and angle for a occupants head
when engaged in activities such as T.V. viewing or reading.

This improvement of a progressively forward inclining head-
SUREAT;
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4est will eliminate the strain and following pains suffered
by many persomns watching T.V. in bed, for although T.V. is now
with most people the greatest leisure activity by far, no real -
accomodation was made for so far, with many disastrous re-
sﬁlts.

Profiding an improvement of securing the mattress to ad-
justing beds is necessary as present holding systems, mainly a
bar atthe end of the bed, are not capable to hold z mattress of
an adjustable bed in place. The improvement of providing straﬁs
encompassing the supports, or the flaps permitting mounting and
reversal will eliminate many troubles caused by moving mattresses.

Providing an adjustable body support assembly with three ad-
jucent lower assemblies will facilitate many important human
activities, which require not only elevating positioning but
also the lowering of a support area. Variations of this assembly
will servé for improved family life, while other Qariations can
serve to provide for the insertion of a bedpan in the lowered area,

thus facilitating the requirement when necessary.

s T am a?;-"?T
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DESCIPTION OF DRAWINGS:

Fig. 1-5
Fig. 6
Fig. 7
Fig. 8
Fig. 9
Fig. 10
Fig. 11
Fig. 12
Fig. 13
Fig. 14
?ig. 15
- Fig. 16
Fig. 17

show a perspective view of the embodiment using one
power means to move the knee support with its pivoting
leg support into a variety of positions in relation to

base and each other.

is a view of the embodiment with two adjacent lower
supports.

is a side view of the embodiment incorporating an el-
evating means for the whole assembly with an adjustment
for slant.

is a view of the emboaiment of Fig. 6, with the par-
allelogram type arms elevating the assembly horizontally.
is a side view of the single power means embodiment
reclining.

is a view of the embodiment of Fig. 9, with the assembly

slid out.

~1s a sectional view of the new toilet upper rim with

deflector.

is a perspective view of the mattress slit opening into

an oval.
is a sectional view with te new imporved toilet, sliding
from an elevated position to below the cover.

is a side view of the embodiment of Fig. 9,10, spring

operated.

is a sectional view of the new toilet rim pushing

upwards.

ig a sectional view of the new toilet retracted down-

ward.

is a sectional view of the mattress slit pulled open.
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Fig. 18 is a side view of the embodiment incorporating the
inclining head support through linkage to base frame.
Fig. 19 is another side view of the embodiment of Fig. 18, :

with the backsupport horizontal and the headsupport

W)

inclined, and the leg support having a linking
member with variable adjustment.

Fig. 20 is a sectional view of the mattress holding im-
provement with flaps.

Fig. 21 ~is a perspective view of the mattress holding im-
provement with straps.

Fig. 22 is a perspective view of the embodiment with two ad-
jacent adjustable assemblies and an additional median

lower adjustable assembly.
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‘BEST MODES OF CARRYING OUT THE INVENTION

A simplified embodiment of the single powermeans feature
for the adjustable elevation for the knee and leg support to-
gether or in relation to each other is shown in Fig. 1-5. In
Fig. 1 a supporting panel or framel is provided with an down-
ward extending member 2 which may also be the leg. A fluid
operated cylinder 4 is shown mounted pivotally at 3 to the
member 2. A pushrod 5 isextending from the piston in the cylinder
4 and is in turn pivotally mounted :atf to an downward extending
member 7 of the leg support 8. This legsupport is pivotally con-
nected by a springloaded hinge 9 to the knee support 10 which
is pivoting at 9. When fluid is directed by remote control for
an inward stroke té the cylinder &4, the pushrod 5 retracts and
causes the legsupport to pivot downward creating a sit-up position
as shown in Fig. 2.

Is now the fluid directed into the cylinder for an outward
stroke the leg support is pushed upward while because of its spring-
loaded hinging mounting, retains an angled relation to the knee
support 7 as in Fig. 3 until said knee support is restrained as
in Fig.4. The raise continues until a springloaded pivoting
mechanism 9 snaps the supports 8 and 10 into an aligned position
shown in Fig. 4. Is the fluid now directed for inward stroke,
the leg support with the presently aligned knee support will move

downward into a horizomtal positiom, as in Fig.l. The knee support
10 is restrained from further downward movement by the frame'l _
and thus when Ffurther inward flow is provided to the piston and
rod, the leg support will pivot downwards. Thus can a variety

of position been achieved with the same power means, whether 1t

is a fluid operated piston and cylinder or & motorized screw-

drive. , —

7]
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The same operating means serves for a body supporting

assembly with two separate lower body assemblies of pivotally
connected knee and leg supports, as shown in Fig. 6, The

left side leg support 12 and the knee support 13 is raised

in common alignment while the right side leg support 14 is *
lowered from its spring-loaded pivoting point 15 mounted to

the right side knee support 16. The powermeans, in this case

shown as a fluid driven piston 17 serving for the left side
movements separately is pivotally mounted te the frame member

19 at 20, while a similar power drive 21 servies the right sided
supports 14 and 16 and is pivotally connected with its other end

at 22 to a member 23 extending from the leg support 1l4. It is
evident that both in this divided supports variation and with
undivided sﬁpports one power means serves to achieve a plurality of
positions, including ayvery importaﬁt sit-up position so far not
accomplished in such form and with such simple means, and that

the divided supports when ope:ated separately achieve a simulated
walking movement. This can be accomplished by pusﬁing alternatively
different buttons of a remote control, or preset to a special
cicuict which alternmately moves each side, by means of cut-outs
serving to reverse the direction or/and activate the other side

of supports. Adjustment of usual type cut-outs as provided in
many mototized screw drives would limit the length of the stroke,

and when fluid operated drives are used, the amount of fluid and

pressure could be regulated to provide a stroke of a desired length
and the following reversal of movement.

As shown in this embodiment cut-out 24 and 26 are shown
activated by an adjustable member 25 or 27 to provide a limit
to the desired stroke of the respective supports and also serve

for the alternate movement of each side and reversal of stroke.

The spring loaded hinging comnections of the supports or separate ~ ©
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spring or retracting devicgésgould provide for increased
musclestrain. To provide this embodiment with adjustable
elevation shown in Fig. 7,8 as may be required for treatment
by atﬁending personal, a base 28 has been added to the supporting
frame or panel 29 and is connected to said member by pivoting
arms 30 and 31 at 32 and 33, and power drive 39. One arm 30 is
composed of two members 34 and 35 which slide in each other and
are provided with a securing screw 36. Using the power drive 39
and loosening the screw 36 will provide a lenghtening or shortening
of arm 30 and create a desired slant of the body supporting
assembly, once the screw 36 is secured for a desired length of
the arm 30. Alternatively the arm 30 could be extended with a
screw. A mo;orized screw drive 39 is pivotally connected to support
panel 29 and with its other end to base 28 at 41, and serves
for the adjustable elevation.

| EMBODIMENT WITH MOVEMENT OF WHOLE ASSEMBLY WITH SINGLE POWER MEANS:

Figures 9 and 10 show an embodiment in which the adjustment
of all pivotally connected body supports from a bed-like hori-
zontal position through variable reclining postions to an ele-
vated sitting position is achieved by one single power stroke
and vice versa, and within the additional space saving feature
of the whole assembly retracting into a sitting position of
less than half the length and remaining stationary near a wall.

The retracted assembly providing for a recline position is ..
shown in Fig. 9. A backsupport 44 is pivotally conmnected to a
middle support 45 at 48. A pivoting arm 49 connected at 51 to
member 43 of the base 42 is mounted pivotally at its other end
to the back support at 50. The middle support 45 serves as
support panel similarily fo frame or panel 1 in Fig.1l-6 and is
éﬁpported by arms shown as 32 énd 53 which are pivotally'con;/iﬂff;?\
nected at 54 and 55 to the supporté45, and at their other eﬁgs S
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to the base 42 at 56 and 57. A divided leg support composed

of the upper portion 46 pivotally mounted to the middle support

&«

45 at 66, and the lower portion 65 pivotally mounéed to the
upper portion 46 at 67. An extension of the backsupport shown
as member 47 serves of a pivotal connection to member 59, which
in turn is pivotally connected at 58 to members 61 and 63 which
are pivotally connected respectively at 62 to the upper leg
support portion 46 and to the lower portion 65.

An "elgonated armrest 68 is seen behind the middle support
45 which has assumed an elevated position at the end of the re-
tracting stroke of the power drive 69 to facilitate the getting
up as elderly or weak persons find it hard to get up from low
recliners and ssfas. Once the occupant has sat onto the re-
tracted assembly, he can activate by remote control a forward
stroke of the power drive, assuming first a reclining position
as shown in Fig.9 and continuing through a variety of positions
into a fu}ly horizontal position. It is evident that a single
power dtive 69, which is coﬁnected to the base at 70 provides
the push and pull to member 59, and consequently all related
movements. The divided leg support feature composed of portions
46 and 65 provides for a full length leg support with the portion
65 folding back in order to be accomadate within the seating
height which is usually shorter than the required full length
leg support. The foldigg out is here accomplished in a new : 7;:5
manner by having the member 59 pushing on the arm 63 to elevate
the upper portion 46 of the leg rest and a continued outward
movement of the member 59 will transfer the push through

. member 61 to the lower leg rest portion 65 and fold it out in

alignment with leg rest portion 46, and similarily with a

retracting power stroke fold the lower leg rest portion 65 below the
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the middle and seat support 45. An upper layer of upholstery
is shown as additional feature in Fig. 9 & 10 which is wound
around the end of the lower leg support portion 65 and secured
with extendable material 72 such as rubberbands 73 to the inner
side of the support and thus provides the mattress like formation
covering the whole body supporting assembly with a tightening
means. The upper end of the back support or slipped over it, thus
creating an uninterrupted and tight upholstery in any position,
eliminating such seating related problems such as blood-circulation
decreases due to divided supports pressing against éhe calves. An
additional feature is shown as leg type extension member 74 of the
arm, which with its attached caster 75 moves downward to support
the extended assembly.

A further variation of this embodiment is shown in Fig. 14.
In this embodiment the power drive is replaced by a mechanism
similar to these employed presently in recliners assisted by
means such as springs or gas filled;cylinders whereby the occupant

provides for the movement by moving certain parts of the body and/

or a supporting push or pull on the armrests 68.
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EMBODIMENT WITH IMPROVED BUILT-IN TOILET
In order to provide an adjustable body supporting assembly
both with a built in toilet and a sit-up position facilitating :

entry or exit various improvements were developed so that the

"

assembly would be comfortable and the occupant would beable to
posiﬁion his feet onto the floor, once the leg support had been

_ lowered from its pivotal position aligned with the knee and
middle support. Fig. TI,12,15 a design of a new type fo toilet
is seen composed of a lower portion 69 which contains a bowl
70 connectied by an traplike feature 71 serving to restrict
odors from the fiexible hose connection 72 and the wall outlet
73. The toilet shown here in its retracted positiom has reached
with its upper portion 74 made from material such as hardened foam
in Fig. 13 a pivotally connected cover 75 which is, by the con-
tinued retracting movement of the toilet forced into a horizomntal
position enclosing the opening of toilet, at the same time a
spring loaded lever is pushed activating a programmed water flush
into the toilet bowl 70, said flush originating from a fléxible
hose connection to a water main outlet.

Said upper portion 74 of the toilet serves mainly as rim for
the slit like opening, as the mattress itself serves as seat
instead the seat of conventional toilets, and is made of dis-
posable material so that it can easily be replaced when dirtied
or when occupants change. It is as shown in Fig. 11 formed ,ﬁ};
with an protuding part 74 ang is held in position on the toilet ;
by being pushed in and held by a protruding part 76 of the toilet.
A deflector-type part 75 is extending upward from said upper
portion 74 and serves to deflect a possible forward directed
flow downward, however also, as a.posicioning means. For it

is evident that an upward movement of the toilet into the maftress~_
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opening will cause said deflector type extension 75 to extend

between the legs of an occupant. The occupant will feel the
upcoming deflector 75 and adjust his legs to both sides, and thus
- positioning himself properly over the slit 80 which serves . as
opening, while slit sides 8l and 82 provide in this improved
version the seating support and reduce the size of the opening,
for the occupant actually remains seated on the mattress.

To ensure that the movement of the retracting mattress
sides 83 operate fully synchronized with the upcoming toilet
84 and vice versa, usually a complicated cut-out system is re-
quired. A new improvement developed elimiﬁates such system
by using one power stroke to move both the toilet and vacate
a slit by the simple expedient of a connecting member 85 serving
as push and pull rod and connected either indirectly as in
Fig. 15, to the power drive 86 is used to provide a pulling .
movement on sides 81 and 82 by such means as pulling a sheet like

material, 89 by means such as clamps 90 & 91 in scissor like

form apart.

In another variation of this embodiment the slit is widened
by means such as specially formed parts 92 and 93, whose upper
end stick into the lower part of the slit 80 of the mattress 94.
Parts 92 and 93 are pivotally mounted to the bottom side of the
mattress support 95 at 96 and 97 respectively. When these
parts are pushed upward either by the upcoming toilet itself —=
or through a connection of the toilet moving mechanism, said
parts assumea vertical position having pushed the mattress sides

81 and 82 apart, vacating an opening for the toilet to move in.




WO 82/03171 | PCT/US81/00382

VARIATION WITH PROGRESSIVEﬁ%O§ORWARD ADJUSTING HEADREST

An improved adjustable body support assembly is shown in
Fig. 18 and 19. The backsupport 101 is divided transversely .
into an lower portion 102 pivoted at 103 to the base frame 104,
and into an upper portion 105 pivoted to said lower portion 102
at 106. A support frame 107 shown in Fig. 18 is made up of
long members 108 and connected by member 110. This ﬁember 110
is provided with an downward extention 111 into which one side
fo a screwdrive 112 is secured at 113. The other side of the
screwdrive is secured to member 114 of the simplified base ffame
104 to provide an elevating movement to the back support 102
lifting at the same time the upper portion 105. An downward
extention 115 of the said upper portion 105 is comnected at
116 to a link 117 which is pivoting at 118 to the baseframe, and
thus causes the upper support portion 105 progressively to in-
cline forward when power means 112 pulls this support upward.

To achieve with one power means both the movement of the
knee support L18 and a variable movement oi the leg support 119
the linking member 120 is pivoted at its one end to the leg
support 119 and to the base from 104 with one of the pivoting holes
121 provided at its other end. This hole and the corresponding
pivoting hole in the base frame 104 are distanceé'so as to
achieve a complete horizontal aligmment of the leg support 119
with the knee support 118, when said knee support is lowered by-meaﬁ:
of the power drive 122. While the leg support is in its flat and ‘
aligned position with said knee support the pivoting bolt can
be transferred to another set of corresponding pivoting
holes in both the linking member 120 and the base frame 104, and
thus produce a desired different movement of the leg support 119

in relation to the kn s rt 118.
ee suppo SURERD
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As shown also in Fig. 19, the continuing push of the screw

-

drive 112 will draw the lower back support portion 102 to a

final downward position thereby causing the upper portion serving
as head support 105 to tilt upward from its aligned position with
the back support 102, because the base frame member 114 restrains
the downward movement of the upper part of the head support 105.

To overcome the moving of the mattress when the adjustable

supports are operated the improvement of securing the matfress
to the frame is shown in Fig. 20 & 21. A wide strap 122 is
attachéd to both edges 123 of the mattress, and its median
position extends outward as flap 124 which can be attached to
the bolts 125 sticking out below the base frame 104. In Fig. 21 .
a wide strap 126 is attached to the upper mattress dege 123 at one
side and to lower edge of the mattress at the other side, per-
mitting mattress reversal.

EMBODIMENT WITH THREE INDIVIDUAL ADJUSTABLE LOWER SUPPORT ASSEMBLIE!
In Fig. 22, a body supporting assembly comprising adjacent
adjustable assemblies for each side is shown with the_additional
median loﬁer assembly whose knee support 132 is turned downward
forming together with lowered leg support 133 a lower level
facilitating human activities and or insertion of a bedpan. At
the same time the other adjustable supports 129,130,134,135,136

& 137 can be adjusted on each side, while the gap between upper

SUpports 131 is bridged by flexible material or the joint flexible

mattress.
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WHAT I CLAIM IS:

1. A variable body support assembly composed of

pivotally connected supports and distinguished

w

by a single mechanism such as a fluid driven piston
in a cylinder serving to move the leg support

member of the assembly both for the adjustment of
said leg support in relation to a knee support, and
for combined adjusting'movements of both said leg
support and its connected knee support simultaneously
in relation to other portions of the assembly and
whereby the adjustable assembly'accomplishes with a
single mechanism to have the leg support moved by
said mechanism from a position wherein the leg support
is pivoting downward from the knee support with the
occupants legs downward, to an elevated position as
continuation of the knee support, and wherein a move-
ment by said mechanism elevates said leg support to-
gether‘with the knee support which is raised to an
upward and slanted position and wherein a movement of
salid mechanism causes said leg support to pivot down-
ward together with the knee support until the knee
support is restrained for further downward movement
by means such és coming to rest on an assembly member
to facilitate postions such as sitting up, and where- -

by a variety of other positions can be achieved.

3

2. The assembly of Claim 1, wherein spring loaded and or snap-
in mechanisms assist to hold the knee and or-leg support
at a desired relation for a combined movement until the
knee support movement is restrained by holding devices

facilitating a continuing movement of the leg support.——m—
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3. The adjustable body saggé;t assembly of Claim 1,
wherein said lower body supports are composed of
two adjacent knee supports and two adjacent leg supports
and each side is adjustable.for level and angle and
provided with movement means to provide separate
positioning of an occupants lower body members.
4., The adjustable assembly of Claim 3, where each side
is pravided with a movement means such as a motorized
screw drive or a fluid cylinder and piston and said
fewer means are furnished with a programming mechanism
to create a desired movement of the knee and leg supports
providing the occupant with a simulated walking movement
facilitating such beneficial and rehabilitating activity
such as blood circulation, heart pumping and muscle use.
5. The adjustable assembly of Claim 3, whereinieach of the
adjacent leg supports are connected with pivoting arms
to a power driven mechanism provided with wheels onto
which said armsfcan be mounted eccentrically and ad-
justed for the desired stroke and movement of each leg
support by the distance from the center, or for a de-
sired combined and aligned movement of both. support sides
when these sides are mnot serving for separate movement.
6. The assembly of Claim 1, together with an uninterrupted
surface of the pivotally connected body supports wherein
a2 downward extending memeber of the back support portion
is pivotally connected to a memeber such as a push rod
moving the leg support portion, and whereby the single
mechanism serves to provide simultaneous movements of
the whole body supporting assembly from horizontal

to a sit-up osition and vice-versa and in between

Slmw 1 UTE SHEET
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7. The assembly of Claim 1, wherein the movement of the
whole assembly and the change of the various supports :
in relation to each other is accomplished by various
movements of the occupant such as shifting his body and
weight on the assembly.

8. The assembly of Claim 1, wherein the leg support portion
is composed of pivotally connected parts, connected by
meahs ;uch as pivotally mounted arms to the said mechanism
in a manner which causes the lower leg support part to
fold at an angle to the upper leg support part and reduce
the required sitting height when a sit-up positiom is
assumes.

9. The'assembly of Claim 1, wherein an additiomal power
means such as a mototized screw drive serves for the
adjustable elevation of a back support.

10. The adjustable body supporting assembly of Claim 1,
wherein the middle support portion or frame ié mounted
pivotally a base, such as in a parallelogram manner
or such as in a variable manner to pivoting arms ex-
ﬁending from the members serving as base and is pro-
vided with additional means such as a motorized screw
drive to prov1de adjustable positioning of the whole
body supporting assembly in relation the floor. -

11. The adjustable assembly of Claim 1, wherein an upper
portion of the back support serving as head suppoort
is pivotally connected to the lower portion of the. back
support and is progressively elevated or forward inclined
with and in relation to the lower porcion by means such
as a linkage, connecting members of said upper portions

SUREAQT
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13.

14,

.25~
elevating movement of the adjustable back support

causes the upper support portion to elevate more and

at an angle to said lower back support, producing a
forward supported position of the occupants head or

upper body portions, and facilitating activities

such as T.V. viewing, eating or reading and may serve

to reduce strains associated with such activities, or
reduce the requirement for propping-up pillows.

An adjustable body supporting assembly distinguished

by a powermeans causing a combined movement of the leg
support from a elevated and high position through various
other positions to a sit-up position and wherein a built-
in toilet moves from below to an opening in the assembly,
in synchronization with a means vacating said opening
from below and vice-versa both driven by a power means
such as a motorized screw drive and wherein material

such as hardened foam forms a rim like part which is part
of said toilet and secured to said toilet by means such
as being pressed into a ring type upper part of the toilet

and serves as rim type feature for the mattress opening

coming upward to said opening when toilet is raised be-

low said opening.
The assembly of Claim 12, wherein a rim like disposable
part put onto the toilet has at one side a deflector type
upward extension serving both to direct a flow downward,
and also as orientation means, ensuring that a person
positions himself properly over the qpening with each leg
at one side.

The assembly of Claim 12, wherein for the purpoée of
reducing the relative height from the floor to the

positioning level and to provide a space for a down-
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15.

16.

ward moving leg support;-§; elongated part vacating

said opening is moving out and sideward from said opening.
An adjustable body supporting assembly, distinguished by
its capability to extend while occupied by person(s)

from a sit-up position with an elevate& back support,

said backsupport when elevated positioned over the

portion of the assembly presumed to be the headside of the
base, through progressively more reclining positions to

an outward extended horizontal or near horizontal position,
changing from a reclined lounger-type assembly to a bed-
like assembly with members forming said head-side

base remaining stationary and capable to retract from

said horizontal and forward extended position, to a sit-
up and more vertical position of the upper body and
thereby reducing substantially the overall lenght of the
assembly, and distinguished further by the capability of
such extendable assembly to provide an un-interrupted
surface of the pivotally connected supports for the
occupant(s) and distinguished further that a single
mechanism, such as a powered screw-drive may serve for

the variable adjustment of the whole assembly and its

- supports, and in relation to members forming the base

by means such being mounted on pivoting arms to the base.
The assembly of Claim 15, wherein the butt supporting
portion is mounted on pivoting arms to the baée to pro-
vide for the forward extending movement, the back support
is connected with pivoting arms to said head-side'portion
of the base in a manner causing said backsupport to re-
cline horizontally when said butt supporting portion,

which is pivotally connected to the lower end of the back
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SUBST!TUTE SH

if

ET




WO 82/03171 PCT/US81/00382

c =27~
support, is moved outward by means such as a powered

screw drive, and at the same time raising: the leg
support by means such as said leg support being
linked to an downward extention of the back support.

17. The assembly of Claim 15, wherein the leg support
portion is subdivided in pivotally connected transverse
portions and connected to the moving mechanism in a
manner which causes an retracting movement of the said
adjustable assembly, to fold the upper portion of said
leg support downward together with the pivotally connected’
lower portion(s) and a continuing retracting movement,
causes said lower leg support portion to fold at an
angle to said upper leg support portiom, and fold in-
ward and below the assembly, to ﬁrovide an occupant with a
proper sit-up position, while needing less height to
acéomodate the folded supports.

18. The assembly of Claim 16 wherein the back support is
transversely.sub-divided and conne:ted with memebers €O
the assembly frame or base in a manner causing said
upper portion to elevate more and at an angle to said
lower back support, when said back support is elevating,
and thus provide a more contoured support to the curved
spine, when person is sitting up or reclining.

19. The assembly of Claim 15 wherein the moving means and ~
mechanism of the assembly are operated by an occupants
activity such as moving his weight or pressing on certain
members of the assembly to achieve a desired movement.

20. The assembly of Claim 15, wﬁerein a number of such
assemblies are built as onme unit and serve for the in-

dividual positioning of each person occupying one assembly
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or as a wider assembly for simultan use as reclining

assembly or bed.

21. In an adjustable bo&y supporting assembly wherein a .
retractable toilet is mounted below said assembly
supports and is moved upward by means such as a motorized
screw drive activated by remote control into an opening
in the mattress layer such as a slot formed by the side
forming portions of said mattress layer and if required
moved aside by means such as the toilet pushing upwards
and forcing said sides apart, or by means such as formed
parts moving through the lower portion of the mattress
and mounted for a movement in and out of said slot and
forcing into said slot togethér with means to retract
said toilet downward permitting said slot to élose and.
form said mattress into a combined surface.

22. The assembly and built-in toilet of Claim 21, wherein
the upper portion of the toilet is formed with a
deflector type upwafd extention, to direct flow dowm-
ward.

23. The assembly and toilet of Claim 21, wherein a mechanical
arrangement mounted below the mattress serves to cover
the retracted toilet, such a spring and pivotal connection
to the assembly which would force the pivoting cover onto
the retracting toilet, when toilet hits a part of said ~
cover or such as a synchronized movement by power drive.

24, The assembly and coilet of Claim 21, wherein the forcing
apart of the mattress sides is accomplished simultaneously
with the upcoming toilet by means such as connected levers
to the power drive of the toilet.
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25. The assembly and tgfiet of Claim 21, wherein the upper
portion of the toilet is made as disposable item from
material such as hardened foam.

26. An adjustable body supporting assembly, wherein an upper
portion of the back support serving as head support is
piﬁotally connected to the lower portion of the adjustable
back support and is progressively forward inclined with and
in relation to said back support by means of a linkage
connecting members of said upper portion serving as head
support to members of a holding frame or base, and where-
by an elevating movement of the adjustable back support
causes the head support portion to elevate more and an
angle to said back support, producting a forward supported
position of the occupants upper body portions such as the
head, and facilitating activities such as TV viewing,
eating or reading, and may serve to reduce strains associatec

. with such activities when the respective body portions are
'not sufficiently supported, and reducing the requirements
for proping-up pillows.

27. In the adjustable assembly of Claim 26, wherein a down-
ward movement of the back support causes the head support
to assume  a flat position in line with the back support,
and a further adjusting movement of the back supports
causes the head support portion to assume an inclined
raised position in relation to the body supporting
assembly, by means such as memebers pushing from said
holding frame or base to below the head support in a manner
which permits only the downward movement of the portion of

the head support near its pivoting point and thus creating

an upward tilt of the head support. SUREAT
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28. In the adjustable body supporting assembly of Claim 26

29.

30.

31.

wherein the head support portion of the adjustable back
support is for purposes such as shipping provided with
mountings for said linkage, and the members of the

holding frame or base are also provided with mountings,
for the links to be added later.

In the adjustable body supporting assembly of Caim 26,

or 1, wherein the adjustable knee support, has a pivotally

mounted leg support extention, which is provided for

simultan operation with the said knee support, with a

linkage, such as members pivoting with one end to said leg
support and with the other end to the base or frame, and
wherein however said members and séid frame or base

are privided with means to variate the movement of the leg
support in relation to the knee support, by means such

as providing both or either said linking members or frame
with a number of pivoting points, and whereby the sub-
stitution of one pivoting point for another, or the
shortening of the linking member, by means such as said
linking member made up of two pivotally connected portiomns,
and said portions moved by means such as a lever to provide
different positions of the leg support.

In an adjustable body supporting assembly wherein the
portion serving the knees and legs is composed of two
adjacent assemblies, and each assembly is individally
adjustable.

The assembly of Claim 30, wherein the supports serving

the upper body of the occupants, are composed of two
adjacent adjustable assemblies and each assembly side

is individually adjustable, or simultanously.

SUBSTITUTE SHEET
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32.

33.

34.

-3-
The assembly of Claim 31, wherein between the lower

assemblies serving to elevate knees and legs, a third
separate assembly composed of pivotally connected
sﬁpports, is pivotally mounted and provided with means

to raise or lower separately or jointly with the adjacent
supports, and of both sides or to assume desired lower
positions in relation to the adjacent supports or to the
whole body supporting assembly, facilitating human
activities.

The assembly of Claim 30, wherein the whole assembly is
covered by a flexible joint upper layer such as upholstery
or mattress.

The assembly of Claim 32, wherein the whole assembly is

covered by a flexible joint upper layer such as upholstery
or mattress, and wherein in order to facilitate the lowering
of the median assembly mounted between said lower assemblies,
the joint upper layer is formed with its portion serving

the three adjacent lower assemblies as three sepérate

extentions of said layer.
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