UNIVERSITA
DEGLI STUDI

FIRENZE

FLORE
Repository istituzionale dell'Universita degli Studi
di Firenze

Seat assist device for elderly and disabled people

Questa ¢ la Versione finale referata (Post print/Accepted manuscript) della seguente pubblicazione:

Original Citation:

Seat assist device for elderly and disabled people / G. CASCINI; G. MONTELATICI; P. RISSONE; F. ROTINI. -
(2007).

Availability:
This version is available at: 2158/244456 since:

Terms of use:
Open Access

La pubblicazione & resa disponibile sotto le norme e i termini della licenza di deposito, secondo quanto
stabilito dalla Policy per I'accesso aperto dell'Universita degli Studi di Firenze
(https://www.sba.unifi.it/upload/policy-0a-2016-1.pdf)

Publisher copyright claim:

(Article begins on next page)

25 April 2024



Europédisches
Patentamt

Eurppean
Patent Office
Office européen

European Patent Office
Postbus 5818

2280 HV Rijswik
NETHERLANDS

Tel: +31 70 340 2040
Fax: +31 70 340 3016

7

R

Bardini, Marco Luigi

cio Societa italiana Brevetti S.p.A.
Corso dsi Tintori, 25

50122 Firenze

1 Formalities Officer

Name: Rasmussen, Sine
Tol: +31 70 340 - 4595
or call

+31 (0)70 34045 00

{TALIE
J
Application No. Ret. Date
07 118 748.8 - 1257 BE350F 18.08.2010
Applicant
Universita' Degli Studi di Firenze

Communication under Rule 71(3) EPC

You are informad that the Examining Division intends to grant a European patent on the basis of the above

application with the text and drawings as indicated below:

in the text for the Contracting States:

ATBEBGCHCYCZDEDKEEESFIFRGB GRHU IE IS ITLILT LU LV MC MT NL PL PT RO SE 818K

TR
Description, Pages

1,2, 4-10 as originaily filed
3, 11 received on 04-09-2009

Claims, Numbers
1-16 received on 04-08-2009

Drawings, Sheets
1/3-33 as originally filed

A copy of the relevant documents is enclosed

with letter of 04-09-2009

with letter of 04-09-2009

The title of the invention in the three official languages of the European Patent Office, the international patent
classification, the designated Contracting States, the registerad name of the appticant and the bibliographic

data are shown on the attached EPO Form 2058.

Registered Letter

EPO Form 20064 04.10CS8X




Date 18.08.2010 Sheet 2 Application No.: 07 118 748.8

You are requested within a non-extendable pericd of four months of notification of this communication

1. to file 1 set of translations of the claim(s} in the two other EPO official languages;
EUR
2a. 1o pay the fee for grant including the fee for printing up to and including 35 pages;
Reference 007 §30.00
2b. to pay the printing fee for the 36th and each subseqguent page;
number of pages: 0
Reference 008 0.00
3. to pay the additional claim fee(s) (R. 71{6) EPC};
number of claims fees payable:
Reference 016 0.00
Total amount 830.00

The mention of the grant of the patent shall be published in the European Patent Bulletin as soon as possible
after the reguirements concerning the translation of the ¢laims and the payment of the fees for grant and
printing, claims fegs, designation fees and renewal fees as laid down in Rule 71(3}, {4), (6) and (8} and (9}

EPC are fulfilled.

Any divisional applications relating to this European patent application must be filed directiy at the European
Patent Office in Munich, The Hague or Berlin in accordance with Article 76(1) and Rule 36 EPC before the
date on which the European Patent Bulletin mentions the grant of the patent (see Guidelines for Examination

in the EPO, A-1V, 1.1.1).

If you do not approve the text intended for grant but wish to request amendments or carrections, the
procedure described in Rule 71(4) EPC is 1o be followed.

If filing amendments, you must identify them and indicate the basis for them in the application as filed. Failure
to meet either requirement may lead to a communication from the Examining Division requesting that you

correct this deficiency (R. 137(4) EPC).

if this communication is based upon an auxiliary request, and you reply within the time limit set that you
maintain the main or a higher ranking request which is not allowable, the application will be refused (Art. 97(2)

EPC).

If the enciosed cfaims contain amendmentis proposed by the Examining Division, and you reply within the time
limit set that you cannot accept these amendments, refusal of the application under Articte 97({2) EPC will
rasult if agreement cannot be reached on the text for grant.

In all cases except those of the previous two paragraphs, if the fees for grant and printing or claims fees are
not paid, or the translations are not filed, in due time, the European patent application will be deemed {o be

withdrawn (R. 71(7) EPC).

For al payments you are reguested to use EPO Form 1010 or EPO Form 1010E or to refer to the relevant
reference number.

After publication, the European patent specification can be downloaded free of charge from the EPQ
publication server hiips:/data.epc.orghublication-server/ or ordered from the Vienna sub-office upon payment
of a fee (CJ EPO 2005, 1286).

Registered Letter

EPC Form 2004 04 10C8X




Date 18.08.2010 Sheet 3 Application No.: 07 118 748.8

Upon request in writing each proprietor will receive the certificate for the European patent together with one
copy of ihe patent specification provided that the request is fited within the time limit of Rule 71(3) EPC. It
such request has been previously filed, it has to be confirmed within the time limit of Rule 71(3) EPC. The
requesied copy is free of charge. If the request is filed after expiry of the Rule 71(3) EPC time [imit, the
ceriificate will be delivered without a copy of the patent specification {R.74 EPC, Decision of the President of
the EPQ, Special edition No.3, OJ EPC 2007, D.2).

Note on payment of renewat fees

If a renewal fee falls due between notification of the present communication and the proposed date of
publication of the mention of the grant of the European patent, publication will be effected only after the
renawal fee and any additional fee have been paid (R. 71(9) EPC).

Under Article 86(2) EPC, the obligation to pay renewal fees to the European Patent Office terminates with the
payment of the renewal fee due in respect of the year in which the mention of the grant of the European

patent is published.

Filing of translations in the Contracting States

As regards translation requirements prescribed by the Contracting States under Articte 65(1) EPG, piease
consult the website of the European Patent Office

www.epo.org =*Patenis —Law —legal texts —*National law relating to the EPC

www.epo.org =Patents =Law —Legal texts —London Agreement

In case of a valid extension

As regards translation requirements prescribed by the Extension States, please consult the website of the

European Patent Office
www.epo.org —*Patents =Law =Legal texts =*National law relating to the EPC

Failure to suppiy a prescribed transiation in a Contracting State or an Extension State may result in
the patent being deemed to be void ab initio in the State concerned (Article 65(3) EPC).

Important note to users of the automatic debiting procedure

The fees for grant and printing and aiso any additional claims fees due under Rule 71(6) EPC will be debited
automatically on the date of filing of the translation of the (relevant) claims, or on the Jast day of the period of
this communication. However, if the designation fees become due as set out in Rule 71(8) EPC and/or a
renewal fee becomes due as set out in Rule 71(9) EPC, these should be paid separately by another permitted
means of payment in order not to delay the pubiication of the mention of grant. The same applies in these
circumstances to the payment of extension fees. For further details see the Arrangements for the automatic
debiting procedure (AAD) and accompanying Information from the EPO concerning the automatic debiting
procedure {Annexes A.1 and A.2 to the Arrangements for deposit accounts (ADA) in Supplement to OJ EPO

3/2009).

Important information concerning fee amounts
Fallowing any amendment to the Rules relating to Fees, the amouni(s) mentioned in this communication may

be different from the amount(s) actually due on the date of payment. The latest version of the Schedule of
fees and expenses, published as a Supplement to the Official Journal of the EPO, is also available on the
EPO website (www.epo.org} and can be found under www.epoline.org, which allows the viewing, downloading
and searching for individual fee amounts, both current and previous.

Payments by cheque delivered or sent direct to the EPQ are no longer accepted as from 1 April 2008 (see OJ
EPQO 2007, 626).

Registered Letter
EPO Form 2004 04.10G8X




Date 18.08.2010 Sheet 4 Application No.: 07 118 748.8

Examining Division:

Chairman: Knoflacher, Nikolaus
2nd Examiner: Petzoid, Jan
1st Examiner: Godot, Thierry

] sc‘\es Paten!elbr
I

Ry .
S <
i )
=)
]
: 0 :
= e |
a o
) &
» 2
3
% o

Rasmussen, Sine
For the Examining Division
Tel. No.: +31 70 340 - 4585 Branch at The Hague

Enclosure(s): Form 2056
18 Copies of the relevant documents

Registered Letter

EPCQ Form 2004 04.10C8X




Europédisches
Fatentamt

European
Patent Gffice

Cffics eurppéan
des Brevets

European Patant Otfice
Postbus 5818

2280 HV Rijswijk
NETHERLANDS

Tel; +31 70 340 2040
Fax: +31 70 340 3016

Annex to EPO Form 2004, Communication pursuant t¢ Rule 71(3) EPC

Bibliographical data of European patent application No. 07 118 748.8

For the intended grant of the European patent, the bibliographical data are set out below, for information:

Title of invention:

Classification:
Date of filing:
Priority claimed:
Contracting States*

for which fees have
been paid:

Extension States*
for which fees have
been paid:

Applicant(s)*:

Inventor(s):

— Sitzhilfevorrichtung flr dliere und behinderte Personen

- Seat assist device for elderly and disabled people

- Dispaositif d'assistance pour s'asseoir pour personnes agées et
handicapées

INV. A81G5/14
18.10.2007
IT/18.10.2006 / ITAF120060253

ATBEBG CHCYCZDEDKEEESFIFRGBGR HU [EISITLILT LU LV MC
MTNLPLPT ROSE SISKTR

Universita' Degli Studi di Firenze
Piazza San Marce, 4

50121 Firenze

IT

Cascini, Gaetano
Via Senese, 136
50124, Firenze
IT

Rissone, Paoclo

Via S. Francesco, 121

510186, Montecatini Terme (Pistoia)
IT

Rotini, Federico

Via Santonuovo, 62 int. 4
51039, Quarrata (Pistoia)
T

Montelatici, Gianni
Via Gemignani, 418
50128, Firenze

T

EPO Form 2056 (Sheeti} 12.07GSX




Europiisches European Patent Office
pPatentamt Postbus 5818
2280 HV Rijswijk

European
o Patont Office NETHERLANDS
Tel: +31 70 340 2040
e e gpden Fax: +31 70 340 3016

des bravets

" if the time limit for the payment of designation fees according to Rule 39(1) EPC has not yet
expired and the applicant has not withdrawn any designation, all Contracting
States/Extension States are currently still deemed to be designated. See also Rule 71(8) EPC
and, if applicable, the above Note to users of the automatic debiting procedure.

**} I two or more applicants have designated different Contracting States, this is indicated here.

EPO Form 2056 (Sheef2) 12.0705X



n

10

15

20

25

TSP AR

A e T MienA N i

1
The present invention relates to the field of domestic

mobility aiding devices destined for persons with reduced
mobility, such as those with physical disabilities caused
by sickness, injury or simply by the age. More
particularly, the invention relates to a new device
destined for seat assistance, i.e. for aiding the person
to stand starting from a seated position.

The motion involved in lifting the barycentre of a
seated perscon when attempting to stand erect is comprised
of two main components: a translation in a forward
direction associated to & translation in an upward
direction. In this way, the positicon of the human body is
constantly maintained in such a manner that it is able to
ensure uniform and well-balanced weight distribution on
the bone and muscle structure of the lower limbs.

The aforesaid motion involves the participation of a
large portion of the bone and muscle structure, in both
the lower limbs as well as the medium to lower part of the
trunk. After an injury or |because of degenerative
phenomena due to some pathology or simply because of
physiological reasons such as the aging process, it can
happen that the person loses considerable mobility
functions to the point that even a normally simple
movement such as getting up from a chair or an armchair
becomes impossible or at the least, extremely difficult.

For this reason, prior' art provides for armchairs,
chairs or seats (including some for use on WC toilet seats
or other bathroom facilities) which use motorized
mechanisms of various kinds that are able to rise up in a
controlled manner, inclining and elevating the seating
plane, in such a manner that the lumbar region and back of

the person is 1lifted and pushed forward to permit the
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2
change from a seated to an erect position with far less

effort. Obviously, Lthe reverse movement permits to support
and assist the return to a seated position, making the
motion more gradual and reducing the possibility of
injury.

However, the solution described above presents a
drawback in that it requires a dedicated structure, this
meaning that the user is forced to purchase a specific
piece of furniture (generally gquite expensive} or at least
a frame which is rather difficult to move from one
particular position. Moreover, the user 1is forced to use
always and exclusively that same piece or frame if he
wants to take advantage of the rising aid functionality.
Additionally, the size and weight of the structure to be
moved also imposes the use of motorised lifting mechanisms
that are complex and costly in relation to both production
as well as maintenance. :

Taking these aspects into consideration, more
econcmical aiding devices have been proposed in the form
of plain cushions that are placed on the seat of a
conventional existing armchair or chair. This means that
the user is not forced to buy a new armchair or chair
(with all the conseguent problems of cost, bulk and
appearance), and at the same time the system provides a
lifting aid adaptable on all existing types of chair,
simply by moving the device from one chair to another.

Devices of this type are shown in the European patent
application EP1310227 and the United States patent
US5316370. Both these devices have a structure with a base
which is positioned on the seat of the chair or armchair,
and a shell that is articulated in relation to the base.

The convex surface of the shell acts as a new {mobile)
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geat. The articulation of the shell in relation to the

base is driven and controlled by a motorized mechanism
positioned between the two elements. When in closed
position, i.e. when the seating surface is 1in a
5 substantially horizontal position, the mechanism is housed
inside the cavity defined by the convex surface of the
shell,
In these devices, the seating surface simply rotates
around an axis that extends along the front side of the
10 seat, in other words, the side adjacent to the knees of
the sitting user. This is not totally satisfactory in
relation to the need of assisting the natural rising
motion in the best possible manner, because,‘as described
above, this motion is composed of a combined forward
15 translation movement. with an upward translation of the
body. In practice, the user igs lifted by means of a simple
rotation of his barycentre; further to said rotation, the
barycentre becomes displaced backwards with respect to the
vertical line conducted from the user’s feet. This
20 involves an additiconal muscular effort which is
considerable, and which can also lead to dangerous loss of
balance. A fﬁrther seat Aassist devece according to the
preamble of annexed claim 1 is disclosed in DE4408458.
The obkject of the present invention is to provide a
25 cushion'similar to that described above, but wherein the
motion of the seating surface is more similar to that
naturally performed by the human body when rising to an
erect position, therefore assisting the user in a more
efficient manner, requiring less effort and minimizing the
30 risk of loss of balance during the lifting action.
A further object of the present invention 1is to

provide a cushion of the aforementioned type, wherein the

11 04-09-2009:
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4
motion of the seat surface is driven by a mechanism having

a basic structure and simple operation.

These objects are achieved with the seat assist device
according to the present invention, whose essential
characteristics are defined by the first of the appended
claims.

The features and advantages of the seat assist device
according to the present invention will be made apparent
from the following description of embodiments thereof
provided as a non-limiting example, with reference to the
appended drawings wherein:

- figures 1 and 2 show schematic side wviews, with
parts omitted, of the device according to the invention in
a first embodiment, shown respectively 1in a clesed or
sitting configuration, and in an open or lifting
configuraticn;

- figure 3 shows a dimensional wvariant of the device
shown in the previous figures in an _ open configuiation as
in figure 2;

- figure 4 shows a perspective view of the device in
a second embodiment of the invention, in a partially open
configuration; and

- figure 5 shows a perspective view seen from a
different angle of the device shown in figure 4 in a
constructive variant.

With reference to figures 1 and 2, a device according
to the present invention comprises a base 1 composed, in
this example, of a plate-shaped body defining a resting
surface 1 on the underside for being positioned in a
horizontal position on the surface of the seat of a
conventional chair or armchair (not illustrated). |

Furthermore, the device comprises a mobile seat 2, in
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5
this example, having a disk-like shape of a size that

substantially corresponds to that of the base 1, and
defining on the upper side a substantially plane seat

surface Z2a.

The seat 2 1is connected to the base 1 so as to be

movable between a closed configuration (figure 1), wherein

"the two bodies are adjacent t©to one another, and an open

configuration (figure 2), wherein the seat 2 is displaced
both in an orthogonal direction in relation to the base 1,
and in a parallel direction with respect to said base
towards the front side. This latter side 1is the one
resulting in front, from the point of view of a user
sitting on the seat 2, identified at the numeral la on the
base 1 and at the numeral 2b on the same seat. Moreover,
in the open configuration, the seat 2 1s set at an angle
in relation to the horizontal plane, sloping towards the
front side 2b. The two configurations 3Jjust described
clearly correspond, respectively, to that for receiving
the user in a sitting position, and to the 1lifted one
required by the user for assuming an erect standing
position without effort.

The connection between the base 1 and the seat 2, so0
that the latter is mobile in relaticn to the former
between the closed and open configuration and vice versa,
is ensured by a mechanism 3 comprising a couple of
articulations 4 arranged among the lateral sides,
indicated respectively at the numerals 1b and 2c for base
1 and seat 2, positioned on each flank of the user when
sitting. Each articulation 4 comprises two crossed arms 5,
6, mutually hinged in the point of contact by a pivot 7,
set in a substantially central position in relation to the

lengthwise direction of the arms. A first arm 5 is
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pivotally connected at respective ends to base 1, in

proximity to the front side 1la, and to the seat 2, in
proximity to the rear side identified by numeral 2d, by
means of pivots 8, 9. A second arm 6 is arranged in the
opposite way, extending between the rear part of base 1
and the front side of seat 2. However, in this case the
connection ¢f the end of the arm with the base and the
seat is carried out by means of roto-translation couplings
comprising sliders 10, 11 projecting from arm 6 and
slidingly engaged in respective guides 12, 13 set
respectively along the lateral sides of base 1 and seat 2.

Drive means, arranged between the two bodies and
acting directly on the bhoedies or on mechanism 3, are
provided to control the motion between the two
configurations. Said means, not illustrated but per se
known or obvious, can comprise a mechanical or pneumatic
actuator, an alr spring, an inflatable device or the like,
as will be discussed further on. Analogously, the relative
propulsion means have not been illustrated for the same
reascn, but these will comprise suitable electric motor
means and relative batteries.

The geometry of the two articulations 4 and the
kinematics of the relative connections 1is conceived to
ensure a very compact closed configuration, with the seat
2 whicﬂ approaches and is set on top of the base 1; in
this configuration the sliders 10, 11 of the second arm
move to the ends of thelr runs, respectively to the rear
and front o©of the guides 12, 13. In the lifting
configuration kept stable by the action of the drive
means, while the base 1 1s maintained in a fixed
horizontal configuration, the seat 2 elevates and moves

forward slightly sloping, to assist the lumbar region of
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7
the wuser in a movement that is truly similar to the

natural rising movement.

By modifying the geometries of the two arms 5 and 6,
it is also possible to adapt the degree of the slope and
the translation in the most suitable manner according to
the wuser’s requirements. As shown in the dimensional
variant in figure 3, wherein components identical to those
previously described are identified by the same reference
numerals, a second arm 6 in which the segment between the
pin 7 and the slider of the upper end 11 is longer than
the example described previously, will provide a slope for
the seat 2 on a slightly lesser angle. Similar dimensional
adjustments are able tc regulate the extent of the two
franslation movements. Said adjustments can als¢e be
obtained by using arms 6, 7 having a telescopic structure,
or in any case arms that can be adjusted in length, in a
discrete manner for pre-established lengths as well as
continuously {(such as with snap engagement systems or a
threaded rod with a nut and counter nut).

A similar kinematic system to that ©previously
described can be realised with different embodiments of
mechanism 3. With reference to figure 4, wherein
corresponding reference numerals éhow components that are
identical or equivalent to those previously described for
the former embodiment, in each articulation 104, rather
than being purely rotational, the connection between the
upper end of the first arm 105 and the seat 2, 1is of a
roto-translation type, thanks to a simple sliding contact
of said end on a guide strip 109. A tie rod 115 extends
between the first arm 105 and the seat, with an
arrangement that is substantially parallel to the second

arm, being engaged at both ends by the respective pivots
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The tie rod 115 links the translation of the seat 2

with the rotation of the first arm 105, preventing a free
horizontal sliding on the guides 109, 113. A further
variant can provide for the replacement of the tie rod 115
with a guide cam which, on seat 102, acts as a guiding
element for a slider attached to the second arm 106. 1In
this case as well, by adjusting the length of the linear
elements (arms and tie rods) it 1is possible to adapt
various functional parameters according to personal
requirements: lifting height, forward displacement of the
éeat, and rotation angle of the same.

The embodiment shown in figure 4 shows that the guides
112 alcong the lateral sides 101lb of the base 101 are
specifically outlined, in particular, with a segment 1lzZa
that rises on a slope in an upward direction. This
specific shape, or other similar forms, can be used in
turn to control the various movements of the seat 2 in
different ways. This figure also shows with more
precision, and purely as an example, certain constructive
solutiong that could be adopted as alternatives.

In particular, the guides 112 are each realised on a
double ridge 10lc rising along one lateral side 101b of a
basic flat rectangular element that forms the main body of
the base 101. In turn, the second arms 106 have a
structure with two parallel rods 106a, inside which the
first arms 105 and, in this case, also the tie rods 115,
are 1inserted at the crossing points. Again, the seat 102
comprises a sliding seat surface 102a, which can travel
back and forward, with a certain degree of resistance, in
relation to the underlying structure on which the drive

mechanism 103 1s connected. In this manner, a further
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possibility is made available to adapt the position for

the user.

Lastly, the figure shows the drive means, in the form
of a pneumatic jack 118 hinged at one end to the base
plate 101, in a central position, and, at the other end,
connected to a rod 119 that Jjoins the two sliders 111
transversally at the lower ends of the second arms 106,
being pivotable with respect to said arms. Clearly, the
retraction of the jack 118 corresponds to a pulling action
on rod 119 in a frontal direction, resulting in the
elevation of the seat 2 to the open configuration. On the
other hand, when the jack 118 is extended, the seat
reverts to the closed configuration. The actuator 1is
connected to a pneumatic circuit controlled by an electric
pump, or alternatively, manually operated.

With .regard to the drive system, as mentioned,
numerous alternatives can be provided. One of these is
illustrated in figure 5, wherein the operating means are
composed of a rear pantograph 120 that extends between the
base 101 and the seat 102 in such a manner that it
commands the lifting and lowering of said seat by means of
its own closing/opening movement. The movement performed
by the pantograph 120 is, in fact, controlled by a worm
screw system {not illustrated) which works in
correspondence to the connection to the base 101. The
rotation of the screw, driven by a motor, causes the
mutual contraction or extension movement of the two lower
ends of the pantograph, and in a consequential manner,
also of the two upper ends attached to the seat 102 by
means of hinges 121 and a prismatic guide 122. The
approaching correspeonds to the closure of the pantograph

and therefore to its extension in height, pushing the seat
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102 in an upward direction. Vice versa, the distancing

movement induces a lowering action to the <closed
configuration of the device. A wom screw system can also
be used to act directly on one or both sliders 111 at the
lower end of the second arms 106.

A further alternative, for example, can also be the
use of an inflatable cushion which, when inserted between
the base and seat, through the inflation, generates the
upward thrust action necessary to 1lift and support the
seat while the user 1is still seated. Because of the
kinematics described above, this thrust action will result
in the various motion components of the seat. A small
electric ‘or manually operated pump is sufficient to
inflate the air cushion. Again, alternatively, and by no
means in a limiting manner, other purely mechanical means
can be applied, such as a system using steel wires that
pull the rod 119 (figure 4) from opposite directions and
in a coordinated manner, controlled by motorized winding
means.

The invention therefore provides for a seat assist
device for disabled persons, cr more generally, for those
who have problems with lower limbs, wherein the seat is
equipped with an elevation system that permits the user to
perform a movement that 1s very close to a natural
movement. The barycentre of the person follows a course
that prevents loss of balance during the lifting action,
protecting the bone-muscular structure from excessive
overloading caused by unnatural movement, and, at the same
time, reducing the force that is necessary to the lifting
action. This result 1is achieved with extremely simple
mechanical solutions, and therefore also with low

production and maintenance costs, as well as with no
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drawbacks in relation to bulk and weight. In fact, the

device has a size and compactness that make it possible
and simple to install it on the seat of any type of chair
or armchair, or as a replacement for an existing cushion.
5 The terms “horizontal”, “wertical”, “front”, “rear”
and similar expressions, used in the present description,
obviously refer to the device when positioned on the
sitting plane of a conventional chair or armchair, said
plane being substantially parallel to the ground, and
10 therefore in the position of normal use. The seat surface
2a on seat 2 can consist of an actual material plane
surface, as shown in the example, or an imaginary plane as
a result of a linear interpolation or of an envelope plane
of a concave or generally undulated surface, and that
15 represents the support with which said surface |is
schematically representable.
Numerous variants and/or modifications can be brought
to the seat assist device for the elderly and disabled
according to the present invention without departing from

20 the scope of the invention itself as defined by the

appended claims.

1/5 04-09-2009
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CLAIMS

1. A seat assist device comprising: a base (1) having a
support surface (la) to be positioned on the seat surface
of a chair, armchair or the like; a seat (2) defining a
5 geat surface (2a) with a front side (2b), said seat (2)
being movable between a closed configuration, wherein said
seat (2) 1is adjacent to the base (1)_ with said seat
gsurface (2a) substantially horizontal, and an open
configuration, wherein the seat (2) is lifted in relation
10 to the base (1) to assist the assumption of a standing
position by a user sitting on the seat (2) with the legs
projecting over said front side (2b):; connection means (3)
connecting said seat (2) and said base (1) for ensuring
the motion of said seat (2) between said open and closed
15 configurations; and drive means for driving said motion,
said connection means (3) comprising articulation means
(4), for bringing said seat (2) in said open configuration
in a position which 1s translated in relation to said base
(1), both wvertically and horizontally in a frontal
20 direction, and at the same time tilted with the front side
in a downward direction, said articulation means (4)
comprising first articulation means {5) pivotally
connected to said base (1) and sald seat ({(2), and second
articulation means (6), hinged to said first articulation'
25 means (5) and pivotally and slidingly connected to said
éeat (2y and said base (1), along guide means (13,12)
respectively arranged on said seat (2), parallel to said
seat surface {(2a), and on said base (1), characterized in
that said first and second articulation means (5, &)
30 comprise at least one pair of crossed-over arms (5, 6),
arranged on a plane substantially orthcgonal to said seat

surface {2a), a first arm (5) extending obliquely between
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the front side (la) of said base (1) and the rear area of

said seat (2), and a second arm (6} extending obliquely
petween the front side (2b) of said seat (2) and the rear
side of said base (1).

5 2. The device according to claim 1, comprising two pairs
of arms (b, 6) each arranged on a lateral side
substantially orthogonal to said front side (la, 2b).

3. The device according to claim 1 or 2, wherein said
guide means (12, 13} of said second arm (6) comprise guide

10 grodves (13, 12) formed in said seat {2) and in said baseA
(1), said second arm (6) comprising end sliders (11, 10)
slidingly engaged in said grooved.

4, The device according to any of the claims from 1 to
3, wherein said guide means (12) for said second arm- {6)

15 are formed in said base (1) so as to extend in a
horizontal direction.

5. The device according to any of the claims from 1 to
3, wherein said guide means (112) for said second arm
{106) formed in "salid base (101) comprise at least one

20 segment extending obliquely in an upward frontal
direction.

6. The device according to any o¢f the claims from 1 to
'5, wherein said first arm is hinged directly to said seat
(2) on the rear side (2d).

25 7. The device according to any of the claims from 1 to
5, wherein said first articulation ﬁeans‘(lOS) comprise,
in addition to said first arm (105), a tie rod (115)
‘extending between said first arm (105) and said seat (102)
substantially parallel to said second arm (106), said tie

30 rod (115) being hinged to said seat (lOZ)_and to said
first arm (105) at the upper end, the latter making

contact with guide means (109) integral with said seat (2)
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and substantially parallel to said seat surface (102a).

8. The device according to claim 7, wherein said tie rod
{115) is replaced by a guide cam which, on said seat
(102), acts as a guiding element for a slider attached to
5 said second arm (106}.
9. The device according to any of the claims from 1 to
8, wherein one or more of said arms (105, 106) present a
structure adjustable in length.
10. The device according to any of the claims from 2 to
10 9, comprising a rod (119) that transversally joins the
lower ends of said second arms (106), pivotable in
relation thereto, said drive means (118) acting on said
rod (119) for controlling its forward-backward motion.
11. The device according to claim 10, wherein said drive
15 means comprise a pneumatic jack (118) hinged at one end to
said base (101), in a central position, and at the other
end connected to said red (119), éaid jack (118) being
controlled by a pneumatic circuit commanded by an electric
or manually operated pump. -
20 12, The device according to claim 10, wherein said drive
means comprise cable means for pulling said rod (119) from
opposite directions and in a coordinated manner,
controlled by motorized winding means.
13, The device according to any of the claims from 2 to
25 9, wherein said drive means comprise a pantograph (120)
extending at the rear between said base (101) and said
seat (102) so as to command by its opening/closing action
the lifting and lowering of said seat, the motion of the
pantograph (120) being controlled by worm screw means that
3¢ operate on the ends c¢f the pantograph (120) connected to
the base (101), the two upper ends of the pantograph being
engaged with the seat (102) by hinges and prismatic guide
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means (121, 122).

14. The device according to any of the claims from 2 to

9, wherein said drive means comprise wWoOrm SCrew means

operating directly on one or both the sliders (10, 110) at
5 the lower ends of said second arms (6, 106).

15. The device according to any of the claims from 2 to

9, wherein said drive means comprise an inflatable cushion

inserted between the base (1) and the seat (2), for

generating the thrust in an upward direction necessary-to
10 1lift and support the seat while the user is in a sitting

position on it, electric or manually operated pump means

being provided for inflating said cushion.

16. The device according to any of the previous claims,

wherein said seat (2) comprises a sliding seat plane,
15 movable in a backward and forward direction, with a

certain degree of resistance, with respect to  an

underlying structure with which the connecting means (3)

between the same seat and the base are engaged.
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