EP 0 925 809 B1

) oo e IR
(19) o European Patent Office

Office européen des brevets (11) EP 0 925 809 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) Intcl’: A63B 22/08

of the grant of the patent:
19.11.2003 Bulletin 2003/47

(21) Application number: 97830694.2

(22) Date of filing: 23.12.1997

(54) Physical exercise device simulating the use of a bicycle
Korperibungsgerat, welches den Gebrauch eines Fahrrads simuliert

Appareil d’exercice physique simulant 'usage d’une bicyclette

(84) Designated Contracting States: (74) Representative: Cicogna, Franco
DE FR Ufficio Internazionale Brevetti
Dott.Prof. Franco Cicogna
(43) Date of publication of application: Via Visconti di Modrone, 14/A
30.06.1999 Bulletin 1999/26 20122 Milano (IT)
(73) Proprietor: Gramaccioni, Federico (56) References cited:
31015 Conegliano Veneto (Treviso) (IT) EP-A- 0 354 785 DE-U- 29 713 828
FR-A- 2 602 150 US-A- 4743 012
(72) Inventor: Gramaccioni, Federico US-A- 5145 477

31015 Conegliano Veneto (Treviso) (IT)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 0925 809 B1 2

Description
BACKGROUND OF THE INVENTION

[0001] The presentinvention relates to a physical ex-
ercise device simulating the use of a bicycle.

[0002] Physical or gymnastic devices or implements,
provided with pedals allowing a user to pedal with phys-
ical movements like those of a bicycle, are already
known.

[0003] These prior devices or implements conven-
tionally comprise a supporting frame, which supports a
seat, a handlebar as well as a pair of pedals, which el-
ements are arranged with an arrangement similar to that
of the seat, handlebar and pedals of a conventional bi-
cycle.

[0004] However, this bicycle-like frame, instead of in-
cluding wheels, is provided with a supporting base stat-
ically supported on a floor, so as to allow a user to per-
form, even in a comparatively small size closed room,
gymnastic exercises, like those performed in cycling.
[0005] The above mentioned bicycle-like devices or
implements are broadly diffused since they allow to per-
form, at any desired times, physical or gymnastic exer-
cises, like those performed on a bicycle, without com-
pelling the user to follow high traffic roads, and without
the effects of meteorological agents.

[0006] On the other hand, notwithstanding the above
mentioned advantages, the mentioned prior physical
exercise devices have the drawback that they do not al-
low to exercise all of the body muscles which, on the
contrary, would be properly exercised on a conventional
bicycle.

[0007] In fact, since the construction of the prior de-
vices is of a static type, the exercises performed thereon
do notinvolve all of the body muscles which are involved
in the use of a conventional bicycle, for example the
muscles allowing the bicycle to be held in a balanced or
equilibrium condition, both in a vertical attitude and in a
slanted attitude, for example on curved portions of roads
and the like.

[0008] In this connection it should be apparent that in
a slanted position, which can not be assumed in the
mentioned prior devices, the body muscles would oper-
ate in a different manner from the operation in a vertical
attitude.

[0009] Document DE 29 813 828 U discloses an ex-
ample of a physical exercice device.

SUMMARY OF THE INVENTION

[0010] Accordingly, the aim of the present invention is
to solve the above mentioned problem, by providing a
physical exercise device or implement adapted to fully
simulate the use of a conventional bicycle, thereby al-
lowing to properly exercise all of the muscles which are
usually involved in the use of a conventional bicycle.

[0011] Within the scope of the above mentioned aim,
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a main object of the present invention is to provide such
a physical exercise device which is also adapted to ex-
ercise those body muscles which, in the use of a con-
ventional bicycle, cooperate to hold the bicycle in an
equilibrium condition, both as the bicycle is driven on a
rectilinear road and as it is driven on curved parts of the
road.

[0012] Another object of the present invention is to
provide such a physical exercise device which is very
safe and reliable in operation.

[0013] Yet another object of the present invention is
to provide such a physical exercise device which can be
easily used in comparatively small size closed rooms.
[0014] According to one aspect of the present inven-
tion, the above mentioned aim and objects, as well as
yet other objects, which will become more apparent
hereinafter, are achieved by a physical exercise device
according to claim 1

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Further characteristics and advantages of the
physical exercise device according to the presentinven-
tion will become more apparent hereinafter from the fol-
lowing detailed disclosure of some preferred, though not
exclusive, embodiments of said device which is illustrat-
ed, by way of an indicative, but not limitative, example,
in the figures of the accompanying drawings, where:

Figure 1 is a perspective view illustrating a first em-
bodiment of the physical exercise device according
to the invention, in which the supporting means
comprises a pair of curved elements, coupled at the
bottom to the frame of the device;

Figure 2 is a further perspective view illustrating a
second embodiment of the subject physical exer-
cise device, in which the supporting means com-
prise a curved supporting element, connected to the
bottom of the device frame;

Figure 3 is a further perspective view illustrating a
third embodiment of the subject physical exercise
device, similar to that shown in Figure 1, in which
the pair of curved elements is directly formed on the
base of the device frame;

Figure 4 is a further perspective view illustrating a
fourth embodiment of the subject physical exercise
device, including means for limiting the swinging
movement of the device;

Figure 5 is a further perspective view illustrating yet
another embodiment of the invention, including
modified means for limiting the device swinging
movement;

Figure 6 is a further perspective view illustrating yet
another embodiment of the subject physical exer-
cise device, the supporting means thereof being
shown in an exploded form;

Figure 7 is yet another perspective view illustrating
a further embodiment of the physical exercise de-
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vice according to the invention;

Figure 8 is an embodiment which is not part of the
invention;

Figure 9 is an embodiment which is not part of the
invention;

Figure 10 is a further perspective view illustrating
yet another embodiment of the physical exercise
device according to the invention;

Figure 11 is yet another perspective view illustrating
a further embodiment of the physical exercise de-
vice according to the present invention, in which the
supporting means allow the device to swing both
longitudinally and transversely;

Figure 12 is a side elevation view illustrating a detail
related to the base of the subject physical exercise
device shown in Figure 11;

Figure 13 is a front elevation view illustrating a detail
related to the base of the physical exercise device
or implement shown in Figure 11; and

Figure 14 is a bottom plan view illustrating the base
of the physical exercise device or implement shown
in Figure 11.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0016] With reference to the number references of the
above mentioned drawing figures, the physical exercise
device orimplement, according to the presentinvention,
comprises a supporting frame 1, which includes a seat
2, a handlebar 3 as well as a pair of pedals 4, which
elements are arranged likewise to the arrangement of
the seat, handlebar and pair of pedals of a conventional
bicycle.

[0017] Thus, the frame 1 is substantially made as the
prior implements simulating a bicycle.

[0018] However, differently from prior bicycle like de-
vices, the frame 1 of the device according to the inven-
tion is provided with supporting means, allowing the
frame 1 to swing, in operation, in its longitudinal middle
plane and/or transversely of said longitudinal middle
plane.

[0019] Asisclearly showninFigure 1, said supporting
means can comprise a pair of curved elements 5a and
5b which have their bottom end portions coupled to the
base 6 of the frame 1 and being arranged transversely
of the longitudinal middle plane of said frame 1.

[0020] The two curved elements 5a and 5b are ar-
ranged parallel to one another and are spaced from one
another along the longitudinal extension of the frame 1.
[0021] The two curved elements 5a and 5b bear by
their curved side on the floor, so as to allow, in operation,
the supporting frame 1 to swing transversely of its lon-
gitudinal middle plane.

[0022] As is clearly shown in Figure 3, the curved el-
ements, which in this figure have been indicated by the
reference numbers 7a and 7b, can be directly formed in
the base 6 of the supporting frame 1.
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[0023] Figure 2 illustrates another embodiment in
which the supporting means of said frame 1, which, like-
wise to the embodiments shown in Figures 1 and 3 will
allow the frame 1 to swing transversely of its longitudinal
middle plane, comprise a curved supporting element 8,
bearing by its curved side against the floor and being
connected at the bottom to the base 6.

[0024] During the operation of the embodiment shown
in Figure 2, the swinging of the frame 1 is obtained, in-
stead of using a pair of curved elements 5a, 5b or 73,
7b, by a continuous curved surface, the curvature axis
thereof substantially lies in the longitudinal middle plane
of the frame 1.

[0025] The base 6 is preferably formed by a pair of
cross members 9a, 9b, parallel to one another and
spaced from one another along the longitudinal exten-
sion of the frame 1, and being coupled at the central
portion thereof by a longitudinal middle beam 10.
[0026] Inthe embodiment shown in Figure 6, the sup-
porting means comprise a cup-like member 11 which is
coupled, by its base, to the bottom of a plate 12, in turn
connected under the base 6.

[0027] The cut-like element 11 is preferably coupled
to a central region of the base 6, so as to allow the im-
plement frame to swing in any desired directions.
[0028] In Figure 7, the supporting means comprise a
pair of cup-like elements 13a and 13b, which are cou-
pled at the bottom thereof to the base 6 and being
spaced from one another along the longitudinal exten-
sion of the implement.

[0029] InFigure 8, the base 6 is pivoted to the bearing
foot elements 14a and 14b about a pivot axis 15, which
is substantially horizontal and lies in the longitudinal
middle plane of the frame 1, so as to allow said frame 1
to swing about said pivot axis 5.

[0030] Figure 9 illustrates another embodiment in
which the swinging movement of the frame 1, both lon-
gitudinally and transversely, as well as in a composite
manner with respect to the mentioned two swinging di-
rections, is obtained by four resilient bearing foot ele-
ments, comprising springs 16 spaced from one another
and from the longitudinal middle plane, as well as from
the transversal or cross middle plane of the frame 1.
[0031] Figure 10 illustrates yet another embodiment,
similar to that shown in Figure 2, where the supporting
means comprise a curved supporting element 17 which,
in this case, is provided with a curvature axis perpen-
dicular to the longitudinal middle plane of the frame 1.
[0032] Figures 11 to 14 illustrate yet another embod-
iment of the physical exercise device according to the
present invention, in which the supporting means com-
prise a pair of curved supporting elements 18 and 19
which are diagonally coupled at the bottom of the base
6, so as to define two curved bearing surfaces for the
base 6.

[0033] The curved supporting elements 18 and 19
cross one another at a central vertical axis of the frame
1 and define two bearing curved surfaces, having cur-
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vature axes respectively parallel and perpendicular to
the longitudinal middle plane of the frame 1, to allow said
frame 1 to swing both in its longitudinal middle plane
and transversely of said longitudinal middle plane.
[0034] The physical exercise device according to the
present invention further comprises limiting means for
limiting the swinging amplitude of the frame 1.

[0035] Said swinging amplitude limiting means can
merely comprise, as shown in Figure 3, side extensions
of the cross members 9a and 9b of the base 6, or they
can also comprise suitable extensions 20, 21 coupled
to the end portions of the cross members 9a and 9b of
the base 6, as shown in Figures 4 and 8.

[0036] In Figure 5, in addition to the extensions 20,
side bearing foot elements 22 are moreover provided,
said side bearing foot elements being coupled to the ex-
tensions 20 and projecting at the bottom thereof.
[0037] The foot elements 22, in a vertical equilibrium
condition of the frame 1, are spaced from the floor, and
they can be of a height adjustable type, in order to allow
the swinging amplitude of the frame 1 to be easily ad-
justed or changed.

[0038] In the embodiment shown in Figure 8 springs
23 are provided to counter-bias the swinging movement
in a set direction, or in another set direction, of the frame
1 about the pivot axis 15.

[0039] From the above disclosure and from the fig-
ures of the accompanying drawings, it should be appar-
ent that the invention fully achieves the intended aim
and objects.

[0040] In particular, the fact is to be pointed out that a
physical exercise device or implement has been provid-
ed which, owing to the capability thereof of swinging lon-
gitudinally, transversely, or in a composite manner along
the two mentioned swinging directions, would allow all
of the body muscles to be exercised or affected, likewise
in a conventional type of bicycle.

[0041] While the invention has been disclosed and il-
lustrated with reference to several embodiments there-
of, it should be apparent that the disclosed embodi-
ments are susceptible to many modifications and varia-
tions, all of which will come within the scope of the ap-
pended claims.

Claims

1. A physical exercise device to be supported on a
floor, for simulating a use of a bicycle, comprising a
device frame (1) supporting a seat (2), a handlebar
(3) and a pair of pedals (4) simulating a bicycle, said
frame (1) further comprising swinging supporting
means  (5a,5b,7a,7b,8, 11,13a,13b,14a,14b,
16,17,18,19) swingably supporting said frame for
allowing said frame to swing, said frame (1) having
a base frame comprising a pair of cross-members
(9a,9b), parallel to one another and coupled by a
longitudinal middle beam (10), said handlebar (3)
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being rigidly fixed to said frame (1), characterized
in that said swinging supporting means comprise
at least a curved element coupled to said cross
members (9a,9b) and having convex portions
adapted to bear on said floor to allow said frame to
perform swinging movements longitudinally and/or
transversely of a longitudinal middle plane of said
frame.

A device according to Claim 1, characterized in
that said supporting means comprises a pair of
curved elements (5a,5b) each having end portions
thereof coupled to a respective said cross-mem-
bers (9a,9b) of said frame base, said curved ele-
ments (5a,5b;7a,7b) being arranged transversely of
said longitudinal middle plane and being spaced
from one another along a longitudinal extension of
said frame (1).

A device according to Claim 2, characterized in
that said pair of curved elements (7a,7b) is directly
formed with said cross-members (9a,9b) of said
frame (1).

A device according to Claim 1, characterized in
that said supporting means comprise a single
curved element (8) curved at a bottom thereof and
coupled, at said bottom thereof, to said frame cross-
members (9a,9b), and that said single curved ele-
ment (8) has a curvature axis thereof arranged on
said longitudinal plane.

A device according to claims 1, characterized in
that said supporting means comprise a single
curved element (17) curved at a bottom thereof and
compled, at said bottom single curved element (17)
has a curvature axis thereof arranged substantially
perpendicular to said longitudinal middle plane.

A device according to Claim 1, characterized in
that said supporting means comprises a cup-like
member (11), having a base thereof coupled to a
central bottom region of a plate (12) coupled to said
frame cross-members (9a,9b).

A device according to Claims 1 and 6, character-
ized in that said supporting means comprise two
cup-like members (13a,13b), each having a base
thereof coupled to the bottom of a respective cross-
member of said frame cross-member (9a,9b).

A device according to any preceding claims, char-
acterized in that said supporting means comprise
a pair of curved elements connected to the bottom
of the base of the frame and crossing one another
at a central vertical axis of said frame, said pair of
curved elements defining two curved bearing sur-
faces having curvature axes respectively parallel
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and perpendicular to said longitudinal middle plane.

A device according to Claim 1, characterized in
that said device further comprises means (20,22)
for limiting the swinging amplitude of said frame.

A device according to claim 9, characterized in
that said limiting means comprise side extensions
(20) of said cross-members 9a,9b) of said frame.

A device according to Claim 10, characterized in
that said side extensions are provided with bearing
foot elements (22) which, under a vertical equilibri-
um condition of said frame (1), are spaced above
the floor and the height of which can be adjusted.

Patentanspriiche

1.

Kdrperibungsgerat zur Aufstellung auf einer Bo-
denflache, welches den Gebrauch eines Fahrrades
simuliert, mit einem einen Sitz (2), eine Lenkstange
(3) und ein Paar von Pedalen (4) tragenden Gera-
terahmen (1), welcher ein Fahrrad simuliert, wobei
der Rahmen (1) weiterhin schwenkbare Tragerein-
richtungen (5a,5b,7a,7b,8,11,13a,13b,14a,14b,16,
17,18,19) aufweist, die den Rahmen schwenkbar
tragen, so dass der Rahmen schwingen kann, wo-
bei der Rahmen (1) einen Grundrahmen mit einem
Paar zueinander parallel angeordneter und durch
einen mittleren Langstrager (10) miteinander ver-
bundener Querverbindungselemente (9a,9b) auf-
weist, wobei die Lenkstange (3) starr mit dem Rah-
men (1) verbunden ist,

dadurch gekennzeichnet, dass

die schwenkbaren Trégereinrichtungen minde-
stens ein mit den Querelementen (9a,9b) verbun-
denes, gekrimmtes Element umfassen, welches
konvexe Abschnitte aufweist, die so angepasst
sind, dass sie auf der Bodenflache aufliegen, um
dem Rahmen die Ausfiihrung von Schwenkbewe-
gungen l&ngs und/oder quer zu einer mittleren
Langsebene des Rahmens zu ermdglichen.

Gerat nach Anspruch 1,

dadurch gekennzeichnet, dass

die Tragereinrichtung ein Paar gekrimmter Ele-
mente (5a,5b) aufweist, deren Endabschnitte je-
weils mit einem der Querelemente (9a,9b) der Rah-
menbasis verbunden sind, wobei die gekrimmten
Elemente (5a,5b;7a,7b) quer zu der mittleren Lang-
sebene, und entlang einer Langsausdehnung des
Rahmens (1) voneinander beabstandet angeordnet
sind.

Gerat nach Anspruch 2,
dadurch gekennzeichnet, dass
ein Paar gekrimmter Elemente (7a,7b) direkt mit
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10.

den Querelementen (9a,9b) des Rahmens (1) aus-
gebildet ist.

Gerat nach Anspruch 1,

dadurch gekennzeichnet, dass

die Tragereinrichtung ein einzelnes, gekrimmtes
Element (8) aufweist, welches an seiner Unterseite
gekrimmt und an seiner Unterseite mit den Quer-
elementen (9a,9b) des Rahmens verbunden ist,
und dass eine Krimmungsachse des einzelnen,
gekrimmten Elementes (8) auf der Langsebene an-
geordnet ist.

Gerét nach Anspruch 1,

dadurch gekennzeichnet, dass

die Tragereinrichtung ein einzelnes, gekrimmtes
Element (17) aufweist, welches an seiner Untersei-
te gekrimmt und an seiner Unterseite mit den Que-
relementen (9a,9b) des Rahmens verbunden ist,
und dessen Krimmungsachse im Wesentlichen
senkrecht zu der mittleren Langsebene angeordnet
ist.

Gerat nach Anspruch 1,

dadurch gekennzeichnet, dass

die Tragereinrichtung ein kelchférmiges Element
(11) aufweist, dessen Basis mit einem zentralen Un-
terseitenbereich einer mit den Querelementen (9a,
9b) des Rahmens verbundenen Platte (12) verbun-
den ist.

Gerét nach den Anspriichen 1 und 6,

dadurch gekennzeichnet, dass

die Tragereinrichtung zwei kelchférmige Elemente
(13a,13b) aufweist, deren Basis jeweils mit der Un-
terseite jeweils eines Querelementes der Querele-
mente(9a,9b) des Rahmens verbunden ist.

Geréat nach einem der vorangegangenen Anspru-
che,

dadurch gekennzeichnet, dass

die Tragereinrichtungen ein Paar gekrimmter, mit
der Unterseite der Basis des Rahmens verbunde-
ner, und einander auf einer zentralen, vertikalen
Achse des Rahmens kreuzender, gekrimmter Ele-
mente umfassen, wobei das Paar gekrimmter Ele-
mente zwei gekrimmte Tragerflichen mit jeweils
parallel und senkrecht zu der mittleren Langsebene
verlaufenden Kriimmungsachsen festlegt.

Gerét nach Anspruch 1,

dadurch gekennzeichnet, dass

das Gerat weiterhin Einrichtungen (20,22) zum Be-
grenzen der Schwenkbewegungsbandbreite des
Rahmens aufweist.

Gerét nach Anspruch 1,
dadurch gekennzeichnet, dass
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die Begrenzungseinrichtungen (20,22) Seitenver-
langerungen der Querelemente (9a,9b) des Rah-
mens umfassen.

Gerat nach Anspruch 10,

dadurch gekennzeichnet, dass

die Seitenverlangerungen mit tragenden Ful3ele-
menten (22) versehen sind, die in einem vertikalen
Gleichgewichtszustand des Rahmens (1) von dem
Boden beabstandet sind und deren Hohe regulier-
bar ist.

Revendications

Dispositif d'exercice physique qui doit &tre supporté
sur un sol, pour simuler I'utilisation d'une bicyclette,
comprenant une structure de dispositif (1) suppor-
tant un siége (2), une barre de maintien (3) et une
paire de pédales (4) simulant une bicyclette, ladite
structure (1) comprenant en outre des moyens de
support oscillants (5a, 5b, 7a, 7b, 8, 11, 13a, 13b,
14a, 14b, 16, 17, 18, 19) supportant de maniére os-
cillante ladite structure afin de permettre a ladite
structure d'osciller, ladite structure (1) possédant
une base de structure comprenant une paire d'élé-
ments transversaux (9a, 9b), paralléles I'un a I'autre
et couplés par un rayon central longitudinal (10), la-
dite barre de maintien (3) étant fixée de maniére ri-
gide a ladite structure (1), caractérisé en ce que
lesdits moyens de support oscillants comprennent
au moins un élément courbe couplé audits élé-
ments transversaux (9a, 9b) et présentent des par-
ties convexes adaptées pour s'appuyer sur ledit sol
afin de permettre a ladite structure d'effectuer des
mouvements oscillants de maniére longitudinale et/
ou transversale par rapport au plan médian longitu-
dinal de ladite structure.

Dispositif selon la revendication 1, caractérisé en
ce que ledit moyen de support comprend une paire
d'éléments courbés (5a, 5b) chacun présentant des
parties d'extrémité couplées a un desdits éléments
transversaux (9a, 9b) respectifs de ladite base de
structure, lesdits éléments courbés (5a, 5b ; 7a, 7b)
étant disposés transversalement par rapport audit
plan médian longitudinal et étant espacés les uns
des autres le long d'une prolongation longitudinale
de ladite structure (1).

Dispositif selon la revendication 2, caractérisé en
ce que ladite paire d'éléments courbés (7a, 7b) est
directement formée avec lesdits éléments transver-
saux (9a, 9b) de ladite structure (1).

Dispositif selon la revendication 1, caractérisé en
ce que lesdits moyens de support comprennent un
seul élément courbé (8) courbé au niveau de la par-
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10.

1.

tie inférieure de celui-ci et couplé, au niveau de la-
dite partie inférieure de celui-ci, audits éléments
transversaux (9a, 9b) de structure, et en ce que le-
dit seul élément courbé (8) présente un axe de cour-
bure placé sur ledit plan longitudinal.

Dispositif selon la revendication 1, caractérisé en
ce que lesdits moyens de support comprennent un
seul élément courbé (17) courbé au niveau de la
partie inférieure de celui-ci et couplé, au niveau de
ladite partie inférieure de celui-ci, audits éléments
transversaux (9a, 9b), ledit seul élément courbé
(17) présente un axe de courbure placé sensible-
ment perpendiculairement par rapport audit plan
médian longitudinal.

Dispositif selon la revendication 1, caractérisé en
ce que ledit moyen de support comprend un élé-
ment de type coupe (11), présentant une base cou-
plée au niveau d'une région inférieure centrale d'un
pateau (12) couplé audits éléments transversaux
de structure (9a, 9b).

Dispositif selon les revendications 1 et 6, caracté-
risé en ce que lesdits moyens de support compren-
nent deux éléments de type coupe (13a, 13b), cha-
cun présentant une base de ceux-ci couplée au ni-
veau du fond d'un élément transversal respectif
desdits éléments transversaux (9a, 9b).

Dispositif selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que ledit
moyen de support comprend une paire d'éléments
courbés connectée au fond de la base de la struc-
ture et se traversant I'un a I'autre au niveau d'un axe
vertical central de ladite structure, ladite paire d'élé-
ments courbés définissant deux surfaces courbées
de support présentant des axes de courbure res-
pectivement paralléle et perpendiculaire audit plan
médian longitudinal.

Dispositif selon la revendication 1, caractérisé en
ce que ledit dispositif comprend en outre des
moyens (20, 22) afin de limiter 'amplitude d'oscilla-
tion de ladite structure.

Dispositif selon la revendication 9, caractérisé en
ce que lesdits moyens de blocage comprennent
des prolongations latérales (20, 21) desdits élé-
ments transversaux (9a, 9b) de ladite structure.

Dispositif selon la revendication 10, caractérisé en
ce que lesdites extensions latérales sont munies
d'éléments de supports de type pied (22) qui, sous
une condition d'équilibre vertical de ladite structure
(1), sont espacés au-dessus du sol et leur hauteur
peut étre ajustée.
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