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(57) Lit medical comportant : un premier cadre de Iit
constitu¢ de plusieurs planches d’assise {fixes a
¢quidistance pour soutenir le patient et lu1 permettre de
s’asseoir ou de relever ses jambes, modifiant ainsi sa
posture; un deuxieme cadre de lit mobile, monte
verticalement sous le premier cadre de lit; une scrie de
planches d’assises mobiles, mstallées sur le deuxieme
cadre de lit, a une hauteur approprice au-dessus du cadre,
demeurant a equidistance 1’une de 1’autre et placeées dans
les ecarts entre les planches d’assise fixes; un premier
mecanisme d’entrainement pour entrainer le mouvement
vers le haut et vers le bas du deuxieme cadre de lit; et un
deuxieme mecanisme d’entrainement pour entrainer le
premier cadre de lit. Les pieces amelhiorees comprennent
deux cadres de Stryker lateraux pour aider au patient a se
retourner. Chacun des cadres en question comporte un
arbre et une serie de planches de soutien a equidistance
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(57) A sickbed, comprising: a first bed frame, provided
with a plurality of fixed bed planks of mutual distance to
support the patient’s body and allow him to sit up or lift
the legs, thus changing his posture; a second bed frame,
vertically movably mounted below the first bed frame:; a
plurality of movable bed planks, which are mounted on
said second bed frame, at a switable height above said
second bed frame, keeping certain distances from each
other and being placed 1n gaps between said fixed bed
planks; a first dnving device to drive the second bed
frame’s movement up and down; and a second driving
device to dnive the first bed frame. Its improved parts
include two lateral turning frames to help the patient to
turn around, each further comprising a shaft and a
plurality of parallel support planks of mutual distance,
which are mounted on said shaft, placed in gaps between
the fixed bed planks and the movable bed planks, and are
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et en parallele, montées sur 1’arbre, placées dans les
¢carts entre les planches d assise fixes et les planches
d’assise mobiles et pouvant tourner selon I’entrainement
de I’arbre. Les planches d”assise mobiles font saillie aux
planches d’assise fixes ou calent entre elles, de facon a
modifier la pression sur diffeérentes parties du corps du
patient. Les cadres de Stryker latéraux aident a tourner le
patient et a modifier sa posture horizontale.

I*I Industrie Canada  Industry Canada

(CANADIAN INTELLECTUAL

(11) (21) (C) 2, 1 78,678
22) 1996/06/10
43) 1997/12/11
45) 2000/01/04

movable 1 a rotary movement as driven by said shatft.
The movable bed planks protrude from the fixed bed
planks or sink below them, changing the parts of the
patient’s body exposed to pressure. The lateral turning
frames help to turn around the patient’s body and to
change the patient’s lying posture.
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ABSTRACT

A sickbed, comprising: a first bed frame, provided with
a plurality of fixed bed planks of mutual distance to
support the patient’s body and allow hinm to sit up or
1ift the legs, thus changing his posture; a second bed
frame, vertically rovably mounted below the first bed
frame; a plurality of movable bed planks, which are
nounted on said second bed frame, at & suitable height
above said second bed frame, keeping certain distances
from each other and being placed in gaps between said
fived bed planks; & first driving device tc¢ drive the
gsecond bed frame’s movement up and down; and & second
driving device to drive the first bed frame. Its improved
parts include two lateral turning frames to help the
patient to turn around, each further comprising a shaft
and & plurality of parallel support planks of mutual
distance, which are mounted on said shaft, placed in gaps
between the fixed bed planks and the movable bed planks,
and are movable in a rotary meovement &s driven by said
gshaft. The movable bed planks protrude from the fixed bed
planks or sink below them, changing the parts of the
patient’s body exposed to pressure. The lateral turning

frames help to turn arcund the patient’s body and to

change the patient’s lving posture.
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SICRBED

Technical Field

ig invention relates to a sickbed, particularly teo
a sickbed for persons having long-term diseases or for
digabled sick persons.

Background Art

In beds of common people, mostly a mattress is
placed on a frame and Iln turn covered by bedclothes. With
an arrangenment like this, the area of the skin in direct
contact with the bed will some time after going to bed
guffer from inhibited blcod circulation or damp heat.
People then feel uncomfertable and need toe turn around.
At times, when the weather 1is hot, it becomes even
impossible feor the whole night toe fall asleep. This is
unconfortable for ordinary persons, bul becomes nmore
troublescome for sick persens. A lightly sick person gtill
can turn around by himself, severely siCcK persons,
however, 1like those affected by bone fractures, spine
injuries, concugsiong of the brain or those being in s
vegetative state, have no way o©f turning around by
themselves., When they lie on the bed without ventilation,
with their skin and the bked in contact for a long time,
the blood circulaticon is inhibited, after some time the
gkin becomes red and swellen, and in serious cases
eczemas ©Or ulcers develop. So, to prevent this fronm
happening, relatives or clinic perscnnel have to turn
around, magsage or wash the body. Thus human and material
regources are used up, and the psychological burden is
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large.

Summary of the Invention ‘

The main cobijective of this invention consists in
providing & sickbed, which permanently changes the
pressure poeints on the patient’s body, Iincreases
ventilation and, by massaging the pedy, furthers Dblood
circulation to prevent bedsore.

A further obiective of this invention consists in
providing a sickbed, which helps the patient to change
the body position to increase the patient’s comfort and
which prevents muscular atrophy.

& further objective of this invention consigts in
providing a sickbed, which supports nursing efforts.

These cgbiectives as well as further advantages will
become apparent by the feollowing description and clainms,
taken in conjunction with the accompanving drawingsg,

Brief Description of the Drawings

Fig. 1 is a three-dimensional view of a first
enmbodiment of this invention.

Fig. 2 is a three-dimensiocnal view to show the
lateral turning frame of this invention’s sickbed in an
elevated gtate.

Fig. 3 is a schematic elevaticnal view of this
invention’s sickbed to show the connection of all parts
of this invention and the structure of the first driving
device.

Fig. 4 is a schematic crogss-secticnal view of this
invention’s sickbed system tc show the construction of a
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guiding device used to guide the seccond bed frame cf this
invention’s sickbed.

Fig. 5 and & are schematic illustrations to show the
movement of this invention’s second ped frame and movable
bed pianks.

rFig. 7 is a schematic elevational view, leaving ocut
the first driving device, to show the structure of the
gecend driving device used to drive the first bed frame
as well as the movement ©of the first bed frame.

Fig. & is a schematic cross~secticnal view to show
the structure of this invention’s lateral Tturning frame.

Fig. 9 is a schematic cross-secticnal view to gshow
the movement of this invention’s lateral turning frame.

Fig. 10 ig a schematic elevational view of a second
embodiment of this invention’s sickbed to show the
structure of the driving devices for the bed frames in
another embodiment.

Begt Mode for Carrving out the Invention

A3 shown in all figures, this invention’s sickbed
automatically regulates the patient’s posture, letting
him git up or turn around. It massages the patient’s body
and furthers his blood circulation. 5S¢ this invention’s
sickbed does not allow bedscre to develop easily, it
moves the patient’s bedy parts and prevents nuscular
atrophy.

As shown in fig. 1 ang 2, this invention’s sickbed
in the first embodinpent mainly comprises: & bage frame 1;
a firgt bed frame 10, which is mounted on the base frame
and can regulate the patient’s posture; a second bed
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frame 20, which is mounted below the first bed frame 10,
while being movable up and down; two lateral turning
frames 30 and 40 tc have the patient’s boedy turned; =a
first driving device By to drive the seccend bed frame 207
and a second driving device 60 to drive the first bed
frame 14{.

As shown in fig. 1 and 3, this invention’s first bed
frame 10 has & central part 11, which is fastened to base
frame 1, and twoc movable parts 12 and 13, which are
hingedly mounted on the front end and the back end of the
central part 11. The first movable part 12 serves as &
rest for the patient’s head and back. When undergeing a
push from the second driving device 60 it Tilts upwards
o a certain anglile angd lifts the patient’s upper part of
the body to let him lie inclined or sit up. The second
movable part 13 serves as a rest for the patient’s lower
half of the bedy. When undergoing a push from the second
driving device 60 it tilts upwards to a certain angle and
1ifts the patient’s legs.

The central part 11 of the first bed frame 10 and
the first and second movable part 12 and 13 essentially
form a rectangle. On it, many transversal, parallel fixed
bed planks 14 are mnmounted keeping certain nutual
distances. In a normal state, this bed frame supports the
patient.

The second bed frame 20 is movable vertically
uypwards and downwards, as driven by the first driving
device 50. On this movable bed frame 20 many movable bed
planks 21 are mounted. All movable bed pilanks 21 are
mounted keeping certain mutual distances. Each of them is
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placed in one of the gaps left by the fixed bed planks
14. The fixed bed planks 14 and the movable bed planks 21
maintain suitable distances to accommeodate the lateral
turning frames 30 and 40 (see below) and to ailow for
ventilation. & ventilator may be installed below the bed
to increase the ventilation effect.

The second bed frame 20 stays at & suitable pogition
below the first bed frame 10. On both sides of it gseveral
gsupports 22 are mounted geparately te suppoert the movable
bed planks 21. In a regular state, the movable bed planks
2i, supported by the supports 22, stay pelow the fixed
bed planks 14, and the first bed frame 10 carries the
patient. When the movable bed planks 21 are vertically
moved, they will be elevated to a suitable level and take
over carrving the patient’s weight. It shculd be noted
here that the elevation ¢f the movable bed planks 21 nmust
exceed the thickness of the fixed ped planks i4 to let
the movable bed planks 21 protrude from the fixed bed
planks 14 at the time ¢©f the vertical movement.

In crder tco aveld any jamming ¢f the movable bed
planks 21 due to a horizontal displacement when they move
up and down, several guiding devices 70 are meunted on
both sides of the first bed frame 10 and on the second
bed frame 20. As shown in fig. 4, a guiding device
comprises a guiding sleeve 71, which is fastened to both
gides of the first bed frame 10, and a guiding rod 72,

which is fastened to the second bed frame 2¢ and which is
movable up and down within the guiding sleeve 71. 50 when
the second bed frame 20 moves up and down, it will not be
displaced horizontally and bilock the planks.
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As shown in fig. 3, the first driving device 50
mainly comprises: at least two toggle links 51 and 52,
each being with a pivot attached to the base frame 1; &
1ink shaft 53, connecting to the toggle links Bl angd 52;
and a power device 54, which is mounted on the base frame
1 and drives the link shaft 53 and the toggle links 51

and 52 back and forth. ¢On the toggle 1inks 51 and 52, at
the ends that are pivoted to the bage frame 1, two links

55 and 56 are attached, respectively, maintaining a fixed

angle with the toggle links 51 and 52. A plurality of

1ink rods 57 and 58 connect the other end of the linkg 55
and 56, respectively, to the second bed frame 20.

In the above embediment, the power device 54 works
by compressed alr or oll pressure, driving the toggle
links 51 angd 52 aleng with the links 55 and 56 back and
forth, thereby driving the link rods 57 and B8 up and
down. So it causes the seccond bed frame 20 and with it
the movable bed planks 21 to shift up and down.

As shown in fig. 5, when the movabkle bed planks 21
protrude from the fixed bed planks 14, the weight of the
patient is carried by the movabie Ded planks 21. As shown
in fig. 6, when the movable bed planke 21 return o a low
position, the weight of the patient is again carried by
the fixed bed planks 14. By shifting the second bed frame
with the mcvable bed planks 21 by means ¢©f the first
driving device 50 up and down, the patient’s body parts
on the fixed bed planks 14 and on the movable bed planks
21 are alternatingly exposed to pressure. S50 the
patient’s body parts that are in contact with the bed
interchange, not allowing certain body parts Lo be



18

15

20

25

30

2178678

exposed to pressure for long. A gap is aiso left for
ventilation, therefore the patient’s bloced circulation is
furthered, and bedsore is prevented.

As shown in fig. 7, the second driving device 60,
which is used to drive the firgt bed frame 10 is,
gsimilariy to the firgt driving device B0, provided with
toggle links 61 and 62, links 65 and 66, a 1ink shaft 63,
and a power device 64. As shown in fig. 7, on the back
end of the links 685 and 66 twe link rods 67 and 68 are
ugsed, respectively, to connect %o the Ifirst and the
gecond movable part 12 and 13 of the firgt bed frame 10,
respectively. So, when the power device 64 drives toggle
l1inks 61 and 62, the first and the second movable part 12
and 13 of the first bed frame 10 will by way of 1ink rods
67 and 68 be brought up te an inclined state, changing
the posture cf the patient or letting the patient sit up.

The main characteristic of this invention consists
in twe lateral turning frames, which are additionally
provided. As shown in fig. 2 and 8, the two lateral
turning frames 30 and 40 are each provided with: a shaft
31 or 41,.respectively, which ig installed parallel to
the longitudinal axis of the base frame 1; & pilurality of
guppoert planks 32 or 42, respectively, which are mounted
on the top of the shafts 31 and 41, being parallel to
each other; and two driving devices 33 and 43, which are
used to separately drive the rotary motion ©f the shafts
31 ang 41.

The suppert planks 32 and 42 are with a mutual
distance arranged in gaps left by the fixed bed planks 14
and the movable bed planks 21. As shown in fig. 9, when
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the patient shall turn, a rotary motion of shaft 31 or
ghaft 41 will be driven by means ©f driving device 33 or
43. Then support planks 32 or 42 will move with shaft 31
or 41 as a rotational axis and be elevated by a certain

5 angle. Thereby support planks 32 or 42 will turn the
patient’s body o the left or to the right.

The driving devices 33 and 43, used to drive the
lateral turning frames 30 angd 4G, respectively, mainly
comprise: two levers 34 and 44, which are attached to

ig shaft 31 and shaft 41, respectively; and two pressured
ligquid/gas vessels 35 and 45, the one end of each being
linked to the base frame 1 and the other end being linked

tc the free end of lever 34 and 44, respectively. As
pressurized ligquid/gas vessel 35 or 45 drives lever 34 or

15 44, shaft 21 or 41 will rotate, elevating support planks
32 or 42 to an inclined state tc turn the patient.

This inventicn’s fixed bed planks 14, movable bed
planks 21 and support planks 32 and 42 are all covered
with a strip~like soft mattress to allow the patient to

20 lie comfortably. Moregver, a strip-like soft matiress
.will cover the whole area of the fixed bed planks 14, the
movable bed planks 21 and the support planks 32 and 42
continuously.

This invention’s sickbed takes advantage of the

25 movable bed planks 21 to aveid certailn parts of the
patients body to be pressed for too long, to increase
ventilation and to further blood circulation in the
patient’s body. With the second driving device 60 driving
the movable parts 12 and 13 of the first bed frame 10,

30 the patient’s posture will be changed, he will sit up or
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i1ie inclined. Finalily, the lateral turning frames 30 and
40 change a flat-lying state o©of the patient into =
turned-ieft or turned-right state. So the parts of the
patient’s boedy undergoing pressure will ke constantly
changed.

The combination of this invention’s devices will
effectively prevent bedsore. Furthermore it can help the
patient to sit up and to turn around, thus changing the
patient’s posture. There will be some degree of motion,
preventing muscular atrophy. This isg advantageous for the
nursing efforts on the patient.

What is more, all devices of this invention operate
automatically. Sc nurses and relatives taking care of the
patient can easily pursue their efforts. Additionally,
this invention’s driving devices 50 , 60 and the driving
devices 33 and 43 work together as a single automatically
controlled system. By means of the single automatically
controlled systerm, every driving device uses its own
time-scale to drive automatically the f{first driving
device 10, the gsecond driving device 20, and the lateral
turning frames 30 and 40, preventing the effects of =a
possible negligience by the nurging personnel. The
automatic control system even co-ordinates the single
movements of each system to attain the states of lying in
an inclined position, raising the legs, turning and
massaging in a row and thus to move the patient’s body
parts. When the patient sleeps, the first driving device
10 will stay fixed, and the time cycle o©f the second
driving device 20 and the lateral turning frames 30 and
10 will be lengthened to leave the patient comfortable.
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A manually operated system to fix the first bed frame in
a certain state, when visitors come, can be additionally
installed. |

Fig. 10 shows thig invention’s structure in a second
embodiment. In the second embodiment the first and second
driving devices for the second and first bed frame have
been changed into several pressurized liguid/gas vessgels
70 and 8¢, which are mounted on the bottonm side of the
gsecond and the first bed frame, respectively, and

directly drive the seceond and the first bed frame. The

bhiggest advantage of this embodiment is that no systenm of
toggle 1links are needed, simplifving the sickbed’s
construction and avoiding noise during the movement of
the bed frames.

iQ
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What is claimed 1is:
1. A sickbed comprising;

a base frame,
a first bed frame mounted on said base frame,

said first bed frame includes a plurality of fixed bed

planks, said fixed bed planks are deployed in positions
perpendicular to a longitudinal axis of said first bed

)-4
9]

)
L))

frame,
a second bed frame that is movable up and

down, said second bed frame is mounted below said first
bed frame, said second bed frame includes a plurality
of movable bed planks, said movable bed planks are
deployed in positions perpendicular to a longitudinal
axis of said second bed frame, said movable bed planks
are interspersed between said fixed bed planks,

a first driving device to control up and down
movement of said second bed frame,

two lateral turning frames adapted to help
turn a bodv of patient, each said lateral turning frame
comprises a shaft mounted parallel to a longitudinal
axis of said base frame and a plurality of support

planks, said support planks are deployed in positions
perpendicular to a longitudinal axis of said lateral

turning frame, said support planks being interspersed

between said fixed bed planks, and
a second driving device to control raising of

outer ends of said support planks of said lateral
turning frames so as to create a plane inclined from a

11
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center of said sickbed tTtTo urge said body of said

patient to roll roward said center of said sickbed;

whereln
said movable bed planks raise above or drop

below a plane of said fixed bed planks to form

alternate planes of support for said patient's body,

thereby changing the areas of said patient's Dbody

subjected to pressure, and
said outer ends of said support planks ralise

to urge said patient's body toward said center of said

sickbed.
2. The sickbed as claimed in claim 1 wherein:

toggle link to control said up and down movement oOf
said second bed frame and & power device to drive said

toggle link.
3. The sickbed as claimed in claim 1 whereln:

said first driving device comprises @&
plurality of pressurized fluid vessels mounted on a

hottom side of said second bed frame.
4. The sickbed as claimed in claim 1 wherein:

said first bed frame further comprises;
a central part fixed on said base frame,

2 first movable part hingedly mounted on a

front end of said central part so as 1o support said
patient's upper body and to incline said patient's
upper body as a distal end of said first movable part

is raised, and
a second movable part which 1is hingedly

mounted on a back end of said central part SO as to

12
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support said patient's lower body and so as to ralise
said patient's lower body as a distal end of said

second movable part is raised.
S. The sickbed as claimed in claim 1 wherein:

said second driving device comprises a lever
attached to said shaft of each said lateral turning

6. The sickbed as claimed in claim 4 wherein:
a third driving device raises and lowers said
first and said second movable parts.
7. The sickbed as claimed in claim 6§ wherein:
said third driving device comprises a toggle
link to control the raising of said first and said

second movable parts and a power device to drive said

toggle link.
8. The sickbed as claimed in claim 7 wherein:

said third driving dewice <comprises a
plurality of pressurized fluid vessels mounted on a

bottom side of said first bed frame.

13
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FIG 6
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