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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to a mechanical
device capable of helping the treatment of spinal column
pathologies or, more precisely, of the rachis, since it al-
lows to carry out the exercises for making stronger the
para-vertebral muscles in order to limit or delaying the
use of surgical therapies by resorting to a "physiotherapy
conservative treatment”. The non-surgical treatment of
the pain due to the rachis pathologies begins with a de-
contracture therapy carrying on the teaching of correct
positions to be respected and the teaching of proper ex-
ercises. In order to stabilise the applied therapy and re-
duce the probability of relapse it is necessary to make
stronger the rear and para-vertebral musculature of the
rachis extensors. The aim of this mobilisation consists in
strongly stabilising the column by making stronger the
muscles directly connected to its vertebras; this muscles
forming a natural "corset" for the lumbar section. More
the musculature is strong, more it is improbable that the
assumption of improper positions determines a move-
ment of the disc towards structures causing pain, that is
towards the spinal marrow and its nerves.

[0002] Forthe strengthening of para-vertebral muscles
a movement or exercise must be carried out according
to particular modalities of execution.

PRIOR ART

[0003] The correct execution of the exercise for the
training of spinal par-vertebral muscles, by concentrating
the job exclusively on this musculature, is carried out by
means of recovery apparatuses.

[0004] The companies operating in the recovery and
sport field are most numerous, and produce apparatuses
or tools capable of satisfying any requirement. In the spe-
cific case, apparatuses exist suitable to make the back-
lumbar para-vertebral musculature stronger.

[0005] For the correct execution of the exercise the
patient must assume, on the apparatus or tool, a starting
seated erected position. The column and the femur form
an angle of approximately 90°, the knee is bent of 90°,
and the feet rest on a fixed support.

[0006] From this starting position, extending the back
against a resistance carries out the exercise. The back
rests on a roller connected to some weights by means
of ropes and pulleys. The extension must occur for an
amplitude of approximately 40° with respect to the start-
ing erected position. Whenthe pre-established amplitude
is reached, the starting position is reached back by in-
verting the back motion.

[0007] It is essential that the reversal movement fin-
ishes when the back is in vertical position: if the back
bends over this position, the abdominal muscles begin
to work; said muscles oppositely acting with respect to
the para-vertebral muscles and the bending in ahead
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crushes again the disc in the rear.

[0008] The physical training is very easy, but it is nec-
essary a suitable supportallowing the contrast of a proper
resistant couple opportunely calibrated for all extension
stroke. This support will have to act at the height of the
shoulders and allow, anyway, the extension of the back.
[0009] The physical training consists in more repeti-
tions and more series according to the doctor’s instruc-
tions.

[0010] Allthe existing apparatuses have adjusting sys-
tems suitable for users’ physical characteristics. The
height of eventual seats, backs, supports for the limbs,
is adjustable thanks to particular adjusting systems,
which can be easily used by the customer.

[0011] Because of the costs of the space and the
weight, these apparatuses are suitable for the activities
of recovery centres and particular sport structures, but
they cannot be widely diffused in the domestic field.
[0012] On the contrary,the therapeutic training should
be continuously executed, better if forever, even if the
training requires just few minutes a day. Of course, be-
cause of many kind of these pathologies existing and
expensive, bulky and heavy apparatuses available in few
qualified centres only, itis impossible to meet all the daily
requirements of many people.

[0013] US - A -5 100 131 discloses a back muscle
exercising and stretching apparatus comprising a sta-
tionary seat upon which a user may sit, a backrest mov-
ably attached to the seat, and a resistance means, such
as a hydraulic or pneumatic spring, movably attached to
the seat and the backrest to define the force required to
move the backrest relative to the seat. The user may sit
either facing toward or away from the backrest and then
bend either forward or backward to cause the backrest
to move from a substantially vertical position to a sub-
stantially horizontal position. Higher resistances may be
used to effect exercise and lower resistances may be
used to effect stretching. The apparatus may be placed
in a convex table-like orientation such that the user may
lay face up thereon to effect stretching of the back mus-
cles. An optional headrest increases comfort and permits
the patient to exercise and stretch portions of the upper
back and neck.

[0014] DE - A - 201 04 995 concerns a training unit
comprising a base and a grasp bar, wherein the grasp
bar is tilting connected with the base by a jointing ball.
The base presents a plate for supporting the ball of the
ball joint. A shank is fastened to the ball for supporting
the grasp bar. Adjustment means are provided for ad-
justing the shank with respect to the ball. At least one
spring is arranged between the shank and the base.
[0015] Massage means are further provided for mas-
saging the user. At last, centring means are disposed in
the training unit for centring the grasp bar.

[0016] US-A-4123103disclosesanovelchaircontrol
for use with atiltable stenographer’s chair. It discloses a
compact and improved biasing means to control the
movement of the movable frame member, this biasing
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means being a U-shaped bolt with two helical springs
thereon, inserted from the front of the chair control about
which the movable frame member pivots. This new bias-
ing means eliminates unsightly hand wheels and asso-
ciated mechanisms hanging down from the control and
provides an extremely compact device. Also disclosed
is a wrench permanently carried by the biasing means
for adjustment thereof, the wrench folding out of the way
after use. A second biasing means is disclosed which
depends from the plate affixed to the seat and eliminates
unsightly mechanisms from the front of the control. The
chair controls of all the embodiments include a movable
frame member which includes a downwardly depending
portion at the rear of the first bracket which is affixed to
the fixed frame portion which strengthens the control
thereby reducing damage to the control caused by con-
tinual use.

[0017] US - A 6340 342 relates to a multipurpose ex-
ercising apparatus. The apparatus includes a mattress
unit formed of a back mattress and a seat mattress, a
rack, and a damping unit, wherein the relative angle be-
tween the back mattress and the seat mattress being
adjustable. The position of the mattress unit is adjustable
relative to the rack. The damping unit includes at least
one actuating bar, one linking mechanism and one damp-
ing force source. By changing the position and/or direc-
tion of the mattress, the angle between the back mattress
and the seat mattress, and/or the position of the actuating
bar, the user can operate the exercising apparatus to
exercise different parts of the body in different exercising
positions.

[0018] These and other prior art documents do not
present adjusting screw acted by a knob for regulating
the distance of a support with respect to a tappet; in order
to obtain the adjusting screw rotates within a housing
found in a wall of the frame, the axial translation of the
screw is prevented by an abutment in the direction of the
action of the springs and by the knob in the opposite
direction.

Aims and features of the invention

[0019] The aim of the invention is to remedy above
drawbacks. The invention, as claimed, solves the prob-
lem of creating a device for physical training of mobilisa-
tion of para-vertebral muscles presenting limited mass
and dimensions, easily transportable and usable any-
where, suitable for training following the best modalities
according to the therapy phases proposed by the clinician
with all the requested adjusting options being available.
[0020] The present invention allows the correct phys-
ical training of mobilisation of para-vertebral muscles with
a suitable support capable of contrasting a proper resist-
ant couple opportunely adjusted for all extension stroke.
[0021] The advantages offered by the present inven-
tion are mainly the adaptability to all the physical confor-
mations of several patients, the possibility to adjust the
resistant couple according to the medical prescription
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with reference to a graduated scale, the variation of the
resistant couple during the execution of each extension
according to the pre-established clinical parameters and
the reproducibility of the provided resistant couple.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Other advantages,features and aims of the in-
vention,may be more readily understood by referring to
the accompanying drawings,which concern preferred
embodiments, in which:

* Fig. 1 shows the device when transported,;

*  Fig. 2 shows the device when installed;

*  Fig. 3 shows the device in working conditions;

« Fig. 4 represents a bracket for engaging the device
on a seat;

*  Fig.5illustrates acam mechanism capable of press-
ing a plurality of springs;

e Figs. 6 and 7 illustrate the cam mechanism moved
by the back during the training towards a maximum
extension position and a rest position respectively;

* Figs. 7 and 8 are working schemes of mechanisms
contrasting the extension action of the back repre-
sented in Fig. 6;

DESCRIPTION OF A PREFERRED EMBODIMENT

[0023] Fig. 1 represents the device 1 for physical train-
ing of mobilisation of para-vertebral muscles comprising:
a frame 2 housing a reacting mechanism, supports 3 for
guiding a shaft 4, acam 5, preferably placed on the shatft,
to press a plurality of springs. The supports 3 are integral
with the frame and the shaft 4 holds the back 6 by a
prismatic coupling. So doing, the rotation of the back 6
around the axis of the shaft 4 transmits the couple applied
to the back 6 to the cam 5.

[0024] Fig. 2 shows the device 1 in the very instant
when the back 6 is moved from the transporting position
to the working position of Fig. 3.

[0025] Theback 6 is fitted with a telescopic mechanism
modifying the distance between the axis of the shaft 4
and the support for the back 7, in working conditions with
respect to the transporting condition the support 7 is con-
nected to the back 6.

[0026] In Fig. 3 the frame 2, connected to the back 6
by means of the shaft 4, allows the training by resting the
back on the support 7 and sitting on the frame 2. A seat
(not shown) holds the frame 2. A knob 8 for an adjusting
screw protrudes from the front of the frame 2 considering
the back 6.

[0027] Abracket9representedin Fig. 4 fixes the frame
2 to the seat by means of a clamp 10.

[0028] Fig. 5 schematically shows the cam 5 moving
with the shaft 4. When the shaft 4 moves, owing to the
movement of the back 6, the cam 5 acts on a tappet 11,
a plurality of springs 12 acting on the tappet 11 against
the action of the cam 5. A limit stop 13 stopping the tappet
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11 limits the extension of the springs 12 towards the axis
of the shaft 4. The contact between the cam 5 and the
tappet 11 occurs by means of an antifriction bearing 14
for limiting the frictions and wears.

[0029] Figs. 6 and 7 demonstrate how a correspond-
ence between the angular positions of the back 6 and
the angular position of the cam 5 exists. In the maximum
extension position, shown in Fig. 6, the back 6 has
reached the limit stop defined by an abutment 15 stopping
the tappet 11 and limiting the compression of the springs
12. In the rest position, shown in Fig. 7, the back 6 is in
vertical position and the cam 5 does not act on the tappet
11 resting on the limit stop 13.

[0030] InFig. 8 the cam 5 integral with the shaft 4 acts
on the tappet 11 to compress the springs 12 when the
back 6 is in a position comprised between the extreme
positions of Figs. 6 and 7.

[0031] The ends of the springs 12 press on the tappet
11, said ends being opposite to the ends resting on a
support 16. The distance of the support 16 from the tappet
11is adjustable by means of an adjusting screw 17 acted
by the knob 8. The distance is adjusted when the back
6 is in vertical rest position as in Fig. 6. Because of this
adjusting the screw 17 rotates within housing 18 finding
in a wall 19 of the frame 2 as shown in Fig. 8. The axial
translation of the screw 17 is prevented by an abutment
20 in the direction of the action of the springs 12 and the
knob 8 in the opposite direction.

[0032] By rotating the screw 17 by means of the knob
8the threaded end 21 of the screw 17 engaging a thread-
ed hole 22 of the support 16 causes the axial translation
so that it approaches or leaves from the tappet 11 ac-
cording to the rotation direction of the knob 8.

[0033] The translation of the support 16 allows to ad-
just the pre-stressing of the springs 12 when the back 6
is in vertical rest position. An index 23 situated in a po-
sition visible for the trainer indicates, on a graduated
scale 24, the value of the pre-stressing of the springs 12.
[0034] The counter stress F contrasting the action of
the back against the support 7 is caused by the push S
of the springs 12 against the cam 5. The adjusting of the
push Sis duetothe adjusting of the position of the support
16 with respect to the tappet 11 in rest position.

[0035] Both stresses F and S are in equilibrium during
the training. In rest position the push S is equilibrated by
the reaction of the abutment 13. The reaction S of the
support 16 discharges on the screw 17 either during the
training or in rest position of the back 6.

[0036] Owing to the push S being necessary for the
training and to the efficiency of the helical coupling con-
sisting of the end 21 and the hole 22, the couple to be
applied to the knob 8 for said adjusting cannot be reached
by fingers without proper tools. Therefore, in order to ob-
tain the adjusting by using the fingers only, the mecha-
nism of Fig. 9 is suggested. In this mechanism the ele-
ments as shown in Fig. 8 exist together with a compen-
sating mechanism of the push S when the back 6 is in
rest position.
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[0037] This mechanism consists of two opposite spring
groups 25, 26 resting on a supporting sleeve 27 where
the screw 17 slides. The springs 25, 26 act, respectively,
on the lowest parts 28,29 to compress two symmetrical
couples of connecting rods 30,31. The couple of con-
necting rods 30 symmetrically discharges on the support
16, while the couple 31 symmetrically acts on the wall 19
of the frame 2. According to this configuration the springs
12 and the springs 25,26, properly planned, exchange
elastic energy during the moving of the support 16 for
the adjusting. Therefore, when the back 6 is in rest po-
sition, the adjusting of the push S, owing to the adjusting
of the position of the support 16 with respect to the tappet
11 in rest position, does not require a stress stronger
than the one due to the frictions. Consequently, the ad-
justing is carried out by rotating the knob 8 by using the
fingers only aside the value of the push S. In the config-
uration of Fig. 9 just the difference between the strongest
value of the push S reached in the position of the longest
extension of the back 6 and the weakest value of the
push S in rest position of the back 6 discharges. The
consequence of this feature is that the screw 17 in rest
position is unloaded for any position of the support 16;
this is the reason why the adjusting of the push S in rest
position of the back 6 is carried out by rotating the knob
8 by fingers only.

[0038] The above description relates to one of the pos-
sible embodiments of the invention and it can be fully
modified.

[0039] Inanotrepresented embodiment, arod adjusts
the position of the support 16 with respect to the tappet
11 in rest position of the back 6. The rod is fitted with
holes or notches where a stopping ratchet gear engages.
[0040] In a second not represented embodiment the
distance between the axis of the shaft 4 and the support
for the back 7 is adjusted by a telescopic mechanism,
advantageously fitted with holes where elastic stopping
elements engage to fix the telescopic mechanism at the
distance suitable for the physical features of the patient
for a correct training.

[0041] Inafurther notrepresented embodiment a zero
setting counter-cycles connected to the mechanism of
the back 6 is provided to counter the bending number for
each session.

Claims

1. Device for physical training of mobilisation of para-
vertebral muscles comprising at least a frame (2)
housing a reacting mechanism (12), the patient sit-
ting on the frame (2); supports (3) guiding a shaft (4)
holding a back (6), the back (6) being capable of
moving from a rest position to a maximum extension
position by rotating around the longitudinal axis of
the shaft (4) under the action of the back of the patient
and the reacting mechanism; the reacting mecha-
nism (12) comprising a plurality of springs pushing
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against the displacement of the back (6) from the
rest position to the maximum extension position and
causing the return stroke of the back (6) from the
maximum extension position to the rest position; a
system (16, 17) for regulating the push due to the
reacting mechanism (12), said regulation occurring
when the back (6) is in the rest position, the device
being characterised by the regulating system
(16,17) consisting of an adjusting screw (17) acted
by a knob (8) regulating the distance of a support
(16) with respect to a tappet (11); in order to obtain
the adjusting screw (17) rotates within a housing (18)
found in a wall (19) of the frame (2), the axial trans-
lation of the screw (17) is prevented by an abutment
(20) in the direction of the action of the springs (12)
and by the knob (8) in the opposite direction.

Device as in claim 1, wherein the back (6) is closed
around the frame (2) in a position allowing the trans-
port of the device and it is open to carry out the train-

ing.

Device as in claims 1 and 2, wherein a mechanism
is provided changing the distance between the axis
of the shaft (4) and a support (7) for the back (6)
connected to the back (6).

Device as in claims 1, wherein the regulating system
(16, 17) further comprises a compensating mecha-
nism.

Patentanspriiche

1.

Gerét fur korperliche Training der Paravertebralen-
muskeln, wobei das Gerat mindestens einen Ein-
schrankungsrahmen (2) enthalt, der eine reagieren-
de Einrichtung (12) unterbringt; der Patient sitzt auf
dem Einschrankungsrahmen (2); Unterstlitzungen
(3) sind vorgesehen, die eine Welle (4) fuhren, wel-
che eine Riickenlehne (6) halt, die fahig ist, sich von
einer Ruhestellung bis zu einer Position von maxi-
malen Verlangerung durch das Drehen um die Mit-
telachse der Welle (4) wegen der Wirkung der Riick-
seite des Patienten und der reagierenden Einrich-
tung (12) zu bewegen; die reagierende Einrichtung
(12) enthélt mehrere Feder, die gegen die Bewegung
der Riickenlehne (6) von der Ruhestellung bis zu der
Position von maximalen Verlangerung betatigen,
wobei die Feder das Riickkehr der Riickenlehne (6)
von der Position von maximalen Verlangerung bis
zu der Ruhestellung ausfihren; ein Regelungssy-
stem (16, 17) ist zum Regulieren des durch die rea-
gierenden Einrichtung (12) verursachten StoRRes
weiter vorgesehen, wobei das Regulieren stattfindet,
wenn sich die Ruckenlehne (6) in Ruhestellung be-
findet,

wobei das Geréat durch das Regelungssystem (16,
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17) gekennzeichnet ist, das aus einer Regulie-
rungsschraube (17) bestehet, die durch einen Knopf
(8) betatigt wird, welcher den Abstand eines Halters
(16) hinsichtlich einer Spitze (11) reguliert, um das
Drehen der Regulierungsschraube (17) innerhalb ei-
nes Gehauses (18), das sich in einer Wand (19) des
Rahmens (2) befindet, zu erlauben, wird die Achse-
bewegung der Regulierungsschraube (17) durch ein
Angrenzen in Richtung der Wirkung der Feder (12),
und durch den Knopf (8) in der entgegengesetzten
Richtung verhindert.

Gerat nach Anspruch 1 dadurch gekennzeichnet,
dafR die Rickenlehne (6) um die Einschréankungs-
rahmen (2) in einer Position geschlossen ist, die die
Beforderung des Gerétes erlaubt, wobei die Gerat
gedffnet ist, um die Training durchzufiihren.

Gerét nach Anspruchen 1 und 2, dadurch gekenn-
zeichnet, da? eine Vorrichtung vorgesehen ist, die
den Abstand zwischen der Mittellinie der Welle (4)
und einer Unterstltzung fir die Ruckseite (7) andert,
wobei die Vorrichtung angeschlossen an der Rik-
kenlehne (6) ist.

Gerat nach Anspruch 1 dadurch gekennzeichnet,
dalR das Regelungssystem (16, 17) eine ausglei-
chende Einrichtung weiter aufweist.

Revendications

Appareil pour I'entrainement physique des muscles
paravertébraux qui comprend au moins un chassis
(2) de logement d’'un mécanisme de réaction, le pa-
tientestassis sur le chassis (2); des soutiens guident
un arbre supportant un dossier (6), le dossier (6) est
capable de passer d'une position de repos a une
position d’extension maximale par rotation autour de
I'axe longitudinal de I'arbre (4) sous I'action du dos
du patient et du mécanisme de réaction;le mécanis-
me de réaction comprend une pluralité de ressorts
qui agissent en contraste au déplacement du dossier
(6) de la position de repos a la position d’extension
maximale et réalise le retour du dossier (6) de la
position d’extension maximale ala position de repos;
un systeme de régulation (16, 17) de la pousse due
au mécanisme de réaction (12) est pourvu, la régu-
lation se produit lorsque le dossier (6) est en position
de repos;

I'appareil est caractérisé par le systéeme de régula-
tion (16, 17) qui consiste en une vis de réglage (17)
actionnée par un bouton (8) quirégle la distance d'un
support (16) par rapport a une pointe (11); pour ob-
tenir que la vis de réglage (17) tourne a l'intérieur
d’'un logement (18), qui se trouve dans une paroi (19)
du chassis (2), la translation axiale de la vis de ré-
glage (17) est empéchée par une butée dans la di-
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rection de I'action du ressort (12) et par le bouton (8)
dans la direction inverse.

Appareil selon la revendication 1, caractérisé en ce
que le dossier (6) est fermé autour du chassis (2)
dans une position qui permet le transport de I'appa-
reil et il est ouvert pour permettre I'entrainement.

Appareil selon les revendications 1 et 2, caractérisé

en ce qu’ un mecanisme est pourvu qui modifie la
distance entre I'axe longitudinal de I'arbre (4) et un
support (7) pour le dos relié au dossier (6).

Appareil selon la revendication 1, caractérisé en ce
que systéme de régulation (16, 17) comprend en
plus un mécanisme de compensation.
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