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(54) Foldable wheelchair

(57) Itis a folding wheelchair for disabled persons
characterized in that the folding and the opening can oc-
cur by only one hand acting on the top of a post of the
backrest let it collapse moving it against the seat and let
it raise taking it to the vertical position.

The post of the backrest is so structured in order to

achieve a lever with unequal arms which transmits the
force by kinematic mechanisms which let the owned an-
gular position change by turning elements of the kine-
matic panthografic system which connects one to the
other the bearing structures of the sides of the wheel-
chair (Fig. 4).
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Description

[0001] The present invention concerns the wheel-
chairs for disabled persons, and in particular its opening
and closing kinematic mechanisms.

[0002] To this purpose, the wheelchairs which can be
collapsed for easy transport and storage have been in
existence for a very long time.

[0003] The collapsing always concerns the approach-
ing of the tubular structures which make up the two lat-
eral walls. The way by which this collapsing can be per-
formed is reached by different methods. One way is for
example that of lifting the two lateral pipes which keep
the seat sheet and to move them closer at the same
time. Another way is that of disengaging locking mech-
anisms and to move the two armrests closer. In all cas-
es, these operations must be executed not with one only
hand buth with both hands, which grip two parts (gen-
erally symetrically opposed) of the wheelchair and per-
form the closing of this latter.

[0004] Sometimes, to limit the storing space even fur-
ther, the backrest is detached. In case this would be
hinged, and you need to lower it down against the seat,
you must remove the safety bolt before, with a hand,
and then fold it onwards with the other hand.

[0005] Said operations, as it can be noticed, always
require to be carried out with both hands, either for clos-
ing the wheelchair or to detach or fold the backrest. In
fact, it would be practically impossible to carry out the
said operations with one only hand.

[0006] Itis worth considering here that, in case of dis-
abled persons, the condition of having one only hand
available which can operate, occurs rather frequently.
So, if we think of a disabled person who wants to load
his wheelchair into his car by himself, and who needs
therefore to close it before, all this would prove to be
very difficult.

[0007] This invention is intended therefore to solve
the above-mentioned inconveniences, by giving a solu-
tion to the closing of the wheelchair for disabled per-
sons, which can be made even by one only hand and in
practical conditions. The object of this patent is charac-
terized by what is described under claim 1.

[0008] In fact, if you kinematically connect the back-
rest to the closing kinematic mechanisms of the wheel-
chair with the only operation, to be perfomed with one
only hand, of lowering down the backrest against the
seat, you willl obtain that the two lateral sides of the
wheelchair get each other closer until nearly meeting
each other, so performing the closing of the wheelchair.
[0009] Likewise, by the only operation, to be made
with one only hand, of raising the backrest which is lean-
ing against the seat, up to taking it back to its normal
upright position, you will obtain that the two lateral parts
of the wheelchair drawn closer to each other, are moved
away, so reaching the complete opening of the wheel-
chair.

[0010] It is extremely advantageous that said opera-
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tions can be carried out by using one only hand, in par-
ticular by the disabled user who must operate the clos-
ing and the re-opening of the wheelchair, especially
when he/she needs to load it or unload it from the car.

[0011] The achievement of this patent is obtained by
connecting the bearings structures of the sides of the
wheeclahir with a system of kinematic mechanisms to
achieve a movement of pantographic type, and by con-
necting each column of the backrest having function of
a lever with unequal arms, by means of a special kine-
matic connection, to the above-mentioned system of
kinematic mechanisms, with movement of pantographic
type.

[0012] The system of kinematic mechanisms which
connects and moves the two bearing structures of the
sides of the wheelchair is made up by two pairs of rods,
like each other, at a proper distance one from the other,
each pair of rods being parallel to the other, and by a
central element , being parallel to the bearing structures
of the sides, located next to the geometrical symmetry
axis of said bearing structures. This central connection
is equipped on each of its ends with metal gusset plates,
to which each of the ends of the equal rods of the above-
mentioned couples are hinged.

[0013] Therefore, each rod ensues to be hinged by
one end to one of the bearing structures of the sides and
by the other end it ensues to be hinged with one of the
vanes of the gusset plate secured to the central element.
[0014] The distances of the hinge points along the
structure of each side and of the hinge points on each
vane of the opposed gusset plates, integral with the cen-
tral element, are of the same extent.

[0015] The set of the two bearing structures and of the
central element with the four hinged rods make up two
quadrilaterals, having their opposed sides arranged par-
allel to each other.

[0016] The largest width of the quadrilaterals is
reached when the rods are nearly in perpendicular po-
sition to the other two sides. This is the largest width the
wheelchair can reach.

[0017] When you let the central element move and,
consequently, let the rods rotate while inclining them,
the area of the two quadrilaterals is reduced and, at the
same time, the structural elements of the sides get clos-
er to the centre towards the thin central element until
leaning against it. This is the smaller width condition
reached by the wheelchair, that is, of closed wheelchair.
[0018] To define the translation limit of the central el-
ement when the maximum opening of the wheelchair is
reached, beyond which the wheelchair would re-start
closing, in this specific case under consideration, a slid-
ing bushing, whose sliding is adjusted through two spe-
cific rods, appears to be mounted on the central ele-
ment. Each rod appears to be hinged on one end to one
of the two wings integral with the bushing and on the
other end hinged to the bearing structure of the opposed
side.

[0019] The result of modifying the area of the above-
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described articulated quadrilaterals (therefore, by mod-
ifying the width of the wheelchair), besides being ob-
tained by directly operating on the central element,
which is moved thereby, it can also be obtained by op-
erating any of the four hinged rods, so modifying the an-
gle conformation.

[0020] In the specific case of the here described pat-
ent, in fact, the pushing or pulling action is applied on
the rods when one of the two stanchions of the backrest
is upsetted or raised from the seat. As previously said,
the stanchions are so hinged as to form a lever with un-
equal arms. The kinematic chain, which starts from the
end of the lower arm, gives motion to one of the above-
mentioned rods. In the specific case, since the direction
of the transmission of the force coming from the stan-
chion of the backrest, according to whether it is upsetted
or raised, needs to be reversed, a special reversing el-
ement is fitted in the kinematic chain.

[0021] The Tables of drawings enclosed hereto, can
better clarify what above stated.

[0022] Fig. 1 shows a normal wheelchair viewed from
side with rings for manual movement, with a dummy on
it. The kinematic mechanisms for the closing are not
shown.

[0023] Fig. 2 shows the same wheelchair of Fig. 1
viewed from side with the backrest collapsed on the
seat. Being a side view, it does not show the reduction
of space occupied obtained through the closing condi-
tion.

[0024] Fig. 3 is an axonometric view of the wheelchair
as per Fig. 1.
[0025] The presence of the backrest sheetand, in par-

ticular, of the seat sheet prevent to see the kinematic
mechanisms which carry out its closing with the back-
rest collapsing. It can be noticed a hand which takes the
handgrip, as initial stage of the backrest collapsing.
[0026] Fig. 4 shows the wheelchair as per Fig. 2 in an
intermediate closing stage, connected with the backrest
collapsing.

[0027] Fig. 5 shows the wheelchair as per Fig. 3 inits
final closing stage with the completion of the backrest
collapsing.

[0028] Fig. 6 shows schematically the bearing struc-
ture of a wheelchair side, supporting the section iron for
the seat sheet and the post for the backrest sheet. It can
be noticed that the backrest post appears to be hinged
in an intermediate position so as to originate lower down
the shortest arm of a lever. There are shown the two
areas crossed by the axis for the hinging of the rods
which are part of the kinematic mechanisms system for
the closing of the wheelchair. Next to said areas, placed
underneath, there are schematically shown the corre-
sponding sections.

[0029] Fig. 7 shows schematically the bearing struc-
ture for a wheelchair side which supports the section bar
for the seat sheet and the corresponding post for the
backrest sheet. It can noticed that the backrest post ap-
pears to be hinged in an intermediate position, so as to
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originate lower down the shortest arm of a lever. There
are shown the elements of the kinematic chain which,
operated from the lower end of the post, transmit the
motion to one of the rods of the kinematic mechanisms
which control the opening (or closing) of the wheelchair.
In this drawing, the post is in upright position compared
to seat and the wheelchair is in open position.

[0030] Fig. 8 schematically shows viewed from the top
the elements of the bearing structures of the sides
spaced out each other having the wheelchair in opened
position and the system of kinematic mechanisms of
pantographic type which couple them. There are shown
the four identical rods with almost normal arrangement
in respect to the elements belonging to the sides and
hinged with one end to the said elements and with the
other end hinged to the sides of the two end gussets
integral with the thin central element parallel to the
sides. There is shown also the sleeve wrapped slidingly
on the central element equipped with vanes symmetrical
to the axis. This sleeve is connected to each one of the
two elements of the bearing structure of the sides by two
rods each one of them having one end hinged to an el-
ement of the side and the other end is hinged on one of
the two vanes of the sleeve. The function of the sleeve
connected with its rods to the two elements of the sides
limits the translation of the central element when the
opening of the wheelchair has reached its maximum
opening. There can be noticed, indicated on bold type
the end elements of the kinematic chain which connect
the lower ends of the posts of the backrest.

[0031] Fig. 9 shows schematically what already
shown in fig. 7 with the difference that the post of the
backrest is collapsed on the structural section of the
seat. In this position the wheelchair is closed. The rods
of the kinematic chain which transmit the movement
from the lower end of the backrest post to one of the
rods of the kinematic mechanism invert their function
depending if they perform the folding or opening of the
wheelchair taking alternatively the function of tie rods or
the function of rafters.

[0032] Fig. 10 shows in a schematic way what already
shown in fig. 8 with the difference that the structural el-
ements of the sides of the wheelchair are now close up
each other and the plates and the central element which
compose the panthografic kinematism of the system ap-
pears closed up on the central part. In this situation the
wheelchair appears folded.

[0033] Fig. 11 with the continuous and hatched lines
summarizes the figures 7 and 9 already considered pre-
viously giving the possibility of comparison.

[0034] Fig. 12 with the continuous and hatched lines
summarizes the figures 8 and 10 already considered
previously giving the possibility of comparison.

[0035] Numeral 1 shows the posts of the backrest; nu-
meral 2 a bracket which connects the section bar 3 of
the seat with the bearing structure 4 of the side; numeral
5 the dummy; numeral 6 the handgrips of the posts 1;
numeral 7 the fabric backrest; numeral 8 the fabric seat;
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numeral 9 the armrests; numeral 10 the hinging of the
post 1 with the brackets 2; numeral 11. the junction point
placed on the lower end of the post 1 of the first element
12 of the kinematic chain 13 and 17 which transmits the
force to the plate 18; numeral 19 the plates which to-
gether with the plates 18, with the structural elements 4
of the sides and of the central element 22 compose the
panthografic system for the folding and opening of the
wheelchair; numeral 20 the hinging axis of the ends of
the plates 18 on the structural bearing elements of the
sides 4; numeral 21 the hinging axis of the ends of the
plates 19 on the structural bearing elements of the sides
4; numeral 24 the hinging axis of the ends of the plates
19 on the sides of the gusset 23 integral with the central
element 22; numeral 25 the hinging axis of the ends of
the plates 18 to the sides of the gusset 26 integral to the
central element 22; numeral 27 the sleeve which wraps
the central element 22 equipped with vanes 28; numeral
30 the rods which connects the sleeve 27 with the struc-
tural bearing elements of the sides 4, these rods 30 hav-
ing one of the ends which is hinged on these structural
bearing elements of the sides 4 next to the hinging axis
31 and the other end that is hinged on the vanes 28 of
the sleeve 27 next to the hinging axles 32. Any other
solution, even in an improved way, which uses the
teachings claimed, does not fall outside the patent.

Claims

1. Folding wheelchair for disabled persons character-
ized in that with only one movement of the backrest
(1) the wheelchair folds, in particular by collapsing
the backrest (1) against the seat (3) the side parts
(4) of the wheelchair approach until almost meeting
each other obtaining the folding of the wheelchair;
and viceversa by uprising the backrest (1) which is
pushed against the seat (3) the parts (4) of the
wheelchair which are approached each other,
space out, so obtaining the complete opening of the
wheelchair.

2. Folding wheelchair for disabled persons according
to claim 1 characterized in that the force for mov-
ing the kinematic system (18,19,22,4) which oper-
ates the bearing structures (4) of the sides to ap-
proach ( or take away) from each other to obtain the
folding (the opening) of the wheelchair comes from
the force (6) applied by the operator to the posts (1)
of the wheelchair to rotate them placing them
against the seat (3) (letting them raise in vertical po-
sition).

3. Folding wheelchair for disabled persons according
to claim 1 characterized by that the posts (1) of the
backrest are hinged to the bearing structure (2) of
the sides (4) in an intermediate position (10) in order
to achieve a lever by arms definitely unequal; it fol-
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lows from that at the ends (11) of the lower arm
(10,11) a wide amplification of the force exerted by
the operator on the handgrips (6) which are on the
top of the posts (1).

Folding wheelchair for disabled persons according
to claim 1 characterized in that the folding or open-
ing operation is made by only one hand which ex-
erts the force on the top (6) of a post (1) of the back-
rest lowering it close to the seat (3) or uprising it in
the vertical position.

Folding wheelchair for disabled persons according
to claim 1 characterized in that the rotation of a
stanchion (1) towards the seat (3) or in elevation
from the seat (3) lets the other post (1) make the
same rotation being both posts connected to ele-
ments (18) (plates) correspondents of the articulat-
ed contiguous parallelograms composing the kine-
matic panthografic system (18,19,22,4) which con-
nects the bearing structures (4) of the sides of the
wheelchair, therefore these elements (18) (plates)
making the same angular variations.

Folding wheelchair for disabled persons according
to claim 1 characterized in that the opening and
folding of the wheelchair is determined by the an-
gular configuration taken by the moving of the stan-
chions (1) of the backrest to the elements (18,19)
(plates) hinged (20,21,24,26) through their ends to
the other elements (4,22) capable of movements
only parallel to themselves which in their wholeness
compose two articulated contiguous parallelo-
grams belonging to the kinematic panthografic sys-
tem (18,19,22,4) applied to the wheelchair.

Folding wheelchair for disabled persons according
to claim 1 characterized in that on the thin central
element (22) common to the two articulated contig-
uous parallelograms composing the kinematic pan-
thografic system (18,19,22,4) which connects the
bearing structures (4) of the sides of the wheelchair
a sliding sleeve (27) is fitted on this central element
(22), this sleeve being connected with its rods (30)
having one of the ends (31) hinged on the bearing
structures (4) of the sides and the other end (32)
hinged on the vanes (28) integral with the sleeve
(27) for the purpose to define the maximum angular
value allowed to the turning elements (18) (plates)
of the kinematic panthografic system (18,19,22,4).

Folding wheelchair for disabled persons according
to claim 1 characterized in that the end (11) of the
arm (10,11) of lower lever of each post (1) of the
backrest is kinematically connected (12,13,17) di-
rectly to the turning elements (18) (plates) of the kin-
ematic panthografic system (18,19,22,4).
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