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Description

Technical Field

[0001] The present invention refers to a device for
stressing and training the joints and muscles of the hand,
wrist and forearm of an individual.
[0002] More particularly, the present invention refers
to a device for stressing and training the joints and mus-
cles involved in the movement of the single fingers of the
hand, of the wrist and of the forearm of an individual.
[0003] There are many human activities in which
stressing and training the joints and muscles of the hand,
wrist and forearm is advantageous. For instance, the
movements performed by the fingers of the hand of a
musician, for instance a pianist, a violinist or the like, of
a surgeon, of a typist, of a juggler or even of an individual
who suffered a traumatic or neurological damage are to
be considered. Depending on the activities, such move-
ments must be quick and precise and the fingers of the
individual must have a sufficient muscular tone and re-
laxation rapidity.
[0004] In the specific case of the piano technique, a
great care has to be addressed to the anatomic function-
ing of the hand; this because a precise and sensitive
control of the movement of each single finger of the hand
of the individual is a basic requirement for a high level
piano and artistic performance and, therefore, for obtain-
ing agreeable and refined resonances.

Known Art

[0005] A known method used for training the muscles
and joints of the fingers of the hands and/or of the wrist
consists in using a little ball of a deformable material;
said little ball, held in the hand palm, is deformed by
means of the force exercised by the fingers of the hand
itself. Such kind of exercise involves, however, the use
both of the muscular groups belonging to the hand fingers
and of accessory and assistant muscular groups having
the duty of increasing the produced force. The use of the
little ball of a deformable material, setting in action at the
same time both the flexor muscles of the fingers and the
flexor muscles of the hand palm, that is the assistant
muscles, allows to develop a lot of force with the draw-
back, however, of limiting the agility and the rapidity of
the movement of the fingers themselves and, above all,
of not allowing the isolated control of each single mus-
cular group, which is a necessary condition for being able
to train the movement agility and rapidity of each single
joint forming the finger of a hand.
[0006] Specific devices for training the hand muscula-
ture are also known in the art.
[0007] WO 90/07957 discloses a device for developing
the muscular ability of the fingers of a hand, which can
be used in the medical and physiotherapical field, for the
gait rehabilitation, and in the musical field for training the
fingers of pianists and musicians in general.

[0008] The device disclosed therein comprises a hor-
izontal support plane to which a vertical column is asso-
ciated, means suitable for allowing the movement of one
or more fingers of the hand against a resistance and a
support element associated to said plane and extending
in a substantially perpendicular way to said plane. How-
ever, because of a rigid structure this device is not usable
to develop and train each single muscular group involved
in the movement of each finger of the hand. Moreover,
this device is not devised for training the movement of
the fingers according to a horizontal plane and because
of the dimension and shape of the support element does
not result suitable for supporting the metacarpus of the
individual during the usage of the device.
[0009] WO 01/72381 relates to a device for rehabilitat-
ing and/or exercising one or more fingers of a human
hand comprising a connecting member having securing
means for securing a portion or an end portion of a limb
or limb part and friction means for applying a frictional
force or resistance to the connecting member when the
connecting member is moved in an active direction. The
device further comprises a sensor responsive to an ex-
ercising movement of a human limb or limb part, and a
computer responsive to a signal from the sensor. No sup-
port element for the metacarpus is however provided.
[0010] US 5 451 191 discloses a finger exercise and
rehabilitation device which includes a housing, a horizon-
tal arm-rest and a plurality of tension cables having one
end spring loaded by a coil spring which exerts a resisting
force and stretches when its corresponding cable is
pulled during an exercise routine. Each of a plurality of
finger harnesses is fixed to the other end of each cable
and configured to receive one finger of the human hand.
The device also comprises an adjustable hand brace pro-
vided with an adjustable hand support bar. The hand sup-
port provided with this device is not able to be used for
supporting the metacarpus of the individual during exer-
cise and in addition does not allow training the movement
of the fingers according to a horizontal plane..
[0011] US 4 455 019 refers to an apparatus for
strengthening the fingers, hand, wrist and forearm, es-
pecially following traumatic injury to the hand comprising
a frame having a hand supporting portion and a plurality
of weight supporting cables having finger-receiving loops
at one end and weights attached to the other end and
disposed around pulleys such that the weights provide
resistive force to fingers inserted through the loops when
the fingers are flexed. This device however offers limited
possibilities of exercise to the user since the hand sup-
porting portion can assume only a fixed position with re-
spect to the frame and correspondingly to the finger-re-
ceiving loops.
[0012] DE 16 546 refers to an apparatus which can be
used by pianists, to exercise their piano technique com-
prising four horizontal arms cantilevered to a supporting
structure and each equipped with a corresponding verti-
cal cable having the lower end associated to a finger-
receiving eyelet. The structure is mounted on a base on
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which a block for supporting the hand is also provided.
[0013] US 3,782,719 discloses a device for exercising
the movement of the fingers of a hand and particularly
for reinforcing the musculature of the fingers and of hand
portions that suffered a trauma.
[0014] Document WO02/20095 describes a device
representing the preamble of claim 1.
[0015] The conventional techniques for stressing and
training the joints and muscles of the hand, wrist and
forearm of an individual, employed in the mentioned
known devices, involve however to stress the accessory
or antagonist muscles and, therefore, they have the
drawback of not allowing the achievement of a natural
action without strain and of developing a motor activity
according to the anatomic (muscular dissociation) and
mechanical laws on which the movement of the hand
fingers, of the wrist and of the forearm are based.
[0016] This drawback turns out to be particularly felt in
the case of the pianists, who have to develop movement
agility and easiness, and in any case in all those situa-
tions in which the development of these two aspects is
particularly important.
[0017] A further drawback of the above-mentioned
conventional techniques is connected to the fact that they
cause the generation of a muscular strain higher than
needed. In the specific case of the pianist, this excessive
muscular strain results in needing a big quantity of study
hours, so as to be able to develop that movement preci-
sion and rapidity distinctive of a quality "piano technique".
[0018] A first object of the present invention is to pro-
vide a device allowing to solve the problem of how ob-
taining the optimum stressing and training of the joints
and muscles of the hand, wrist and forearm, without the
drawbacks of the known art.
[0019] Another object of the invention is to provide a
device of the aforesaid kind, which can be effectively
used by the musicians, and particularly by the pianists,
to develop their piano technique.
[0020] Last but non least object of the invention is to
provide a device of the aforesaid kind being of simple
realisation and that, therefore, can be industrially ob-
tained at limited costs.
[0021] These and other objects are achieved by the
device for stressing and training the joints and muscles
of the hand, wrist and forearm, as claimed in the append-
ed claims.

Disclosure of the Invention

[0022] Advantageously, the configuration of the device
according to the invention and particularly the provision
of a support element for the metacarpus, which extends
perpendicularly with respect to the support base, allow
to obtain the arrangement necessary to cause that mus-
cular dissociation condition, required to exercise a pre-
cise control of the movement of the joints and muscles
of the hand, wrist and forearm. The device according to
the invention therefore allows to stress and train the joints

and muscles of the hand, wrist and forearm actually re-
sponsible for a given movement, without turning to the
help of accessory or antagonist muscular groups.
[0023] Thanks to the fact that the device of the inven-
tion allows to teach and/or to re-educate the correct mus-
cular actions, involving only the necessary muscular bun-
dles and not other muscles that increase the produced
force but reduce, at the same time, the muscle contrac-
tion speed and/or the movement precision respecting the
limb natural physiology, the optimum mobility of the joints
of the hand, wrist and forearm can be advantageously
developed.
[0024] Advantageously, according to the invention, the
autonomous control of each single muscular group can
be obtained, which is the necessary condition for being
able to acquire a movement agility of each single joint,
which forms the finger of a hand.
[0025] The invention turns out to be particularly advan-
tageous in the musical field where the currently used con-
ventional study techniques do not allow to obtain the
aforesaid muscular dissociation; as a consequence of
this, today is therefore extremely difficult to exercise a
precise and sensitive control also of the little movements
of the fingers, which is the necessary condition for a good
technical and artistic performance. On the contrary,
thanks to the device according to the invention, it is ad-
vantageously possible to obtain, for instance in the spe-
cific case of the piano players, a right muscular approach
in order to tackle, without exhausting hours of exercise,
the virtuosistic study of the instrument.

Brief Description of the Drawings

[0026] The constructive and functional features of the
device for stressing and training the joints and muscles
of the hand, wrist and forearm of the present invention
will be better understood from the following detailed de-
scription, in which reference is made to the attached
drawing tables representing some non-limiting preferred
embodiments thereof and in which:

- Figure 1 schematically represents a side view of a
first embodiment of the device for stressing and train-
ing the joints and muscles of the hand of the present
invention;

- Figure 2 represents a top schematic view of the de-
vice of Figure 1;

- Figures 3 to 5 schematically represent some ways
of using the device of Figure 1;

- Figures 6 and 7 schematically represent a further
way of using the device of Figure 1 with an acces-
sory;

- Figures 8 to 15 schematically show the device ac-
cording to a second embodiment, in some ways of
usage;

- Figure 16 shows a realization variant of the support
element.
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Detailed Description of the Invention

[0027] With reference to Figures 1 to 5 the device for
stressing and training the joints and muscles of the hand,
altogether denoted with the reference 10, comprises a
support or backing element or block 12 arranged on a
support plane or base 11 and perpendicularly extending
with respect to said plane, having the function of defining
a support for the hand 14 of the individual, according to
the modes that will be discussed later on.
[0028] Said element 12, in the preferred embodiment
according to the figures, perpendicularly extends with re-
spect to plane 11, for instance of 2-5 cm, and has a side
section profile shaped basically as a wedge and is made
of plastic material, wood, or of other known kind; accord-
ing to the invention, the wedge conformation of the ele-
ment 12 allows to support the hand metacarpus allowing,
in this way, the wrist and the forearm to remain naturally
supported on the horizontal plane 11. Said element 12
extends in parallel to the plane 11 of some cm, for in-
stance 2-8 cm, so to leave a sufficient space for support-
ing the wrist and the forearm on the plane 11, which has,
on the contrary, a development of some tens of cm, for
instance 30-50 cm.
[0029] Moreover, said element 12 is preferably mova-
ble and can be replaced with a similar element having
different height and/or shape to adapt the device to dif-
ferent users and/or exercise to be performed with the
device.
[0030] Moreover, said element 12 can be preferably
arranged, with respect to said plane 11, in different con-
figurations thanks to engagement means allowing to re-
movably fix the element 12 with respect to the plane 11.
[0031] The same support element 12 can have an er-
gonomic conformation so as to be able to adapt in an
optimum way to the conformation of both the right hand
and the left hand; the same support block can be covered
with a soft material in order to give the laid hand and/or
the forearm a greater comfort.
[0032] Moreover, the support element 12 is such as to
be able to adapt to the support of both the palm and the
back of the hand to carry out the movements of which
explanation will be given later on.
[0033] Thanks to the support element 12 for the met-
acarpus, the hand fingers can be activated without any
participation of the accessory muscles of the fingers
themselves, such as for instance the palm flexor. It has
been indeed checked that the isolation of the fingers ac-
tion from the palm flexor action is the fundamental con-
dition to assure to the fingers a precise movement and
completely under the control of the individual’s will, and
it is the basic condition for the development of the move-
ment agility and speed of the fingers and of the joints in
general. Advantageously, thanks to the muscular disso-
ciation obtained with the device according to the inven-
tion, the training for the precise movement of each joint
of the hand can be achieved, without the participation of
other accessory joints.

[0034] The device of the invention further comprises a
column 16 placed in face of the element 12 and, there-
fore, of the hand 14 when the device is in use; said column
16, which is fixed, preferably in a removable way, to the
horizontal support base or plane 11 and rises in a sub-
stantial perpendicular way to it, has, preferably on its top,
at least a pulley 18 suitable for allowing the sliding of at
least a cord or wire 20.
[0035] At the end of each cord 20, facing the direction
of the hand 14 and of the support element 12, at least a
ring or eyelet 22, 22’ is fixed inside which, respectively,
the fingers 15 of the hand or the wrist 13 of the individual
are inserted, to carry out the purposes and the move-
ments that will be discussed later on.
[0036] At the second end of the cord 20, facing the
direction opposite to the hand 14, a weight 24 is fixed,
preferably interchangeable so that the mass can be var-
ied depending on the required strain and on the typology
of the exercise to be performed.
[0037] The position of the element 12 on the horizontal
plane 11 relative to column 16 can be adjusted, by bring-
ing the element nearer or moving it away from the same,
so as to adapt to the characteristics of the hands of the
different individuals using the device.
[0038] The rings 22 and 22’ are preferably made of
elastic plastic material or they can be manually adjusted
so as to be able to easily adapt to the different diameter
sizes of the fingers and of the wrist of the single individ-
uals; the same rings or eyelets can be also defined by
hook-and-loop strips to be wound on the finger or on the
wrist or on the metacarpus depending on the typology of
the exercise to be performed.
[0039] As an alternative, the weight 24 can be replaced
with a spring, for instance an helical spring and in case
having a variable resistance, tied either to the cord 20
itself and to the support plane 11 of the device of the
invention or to the column 16 thereof or the weight itself
can be replaced by a gas spring or by an equivalent kind
of actuator, preferably configured so as to allow the reg-
ular and not in jerks execution of the movement of the
fingers or of the wrist of the hand.
[0040] According to the invention, it is also possible to
provide that the cord 20 is partially wound around the
pulley 18, which in this case is in its turn equipped with
an adjustable clutch mechanism, suitable for allowing the
variation of the strain that the movement of the finger or
of the wrist can exercise according to the modes de-
scribed hereinafter.
[0041] The cord 20, in an alternative embodiment, can
be replaced with a mechanical lever.
[0042] Such weights or springs or actuators and the
relevant sliding system of the cord 20 can be arranged
also according to a horizontal direction relative to the
plane 11, for instance by mounting the axis of the pulley
18 rotated of 90° with respect to the arrangement shown
in Figure 1, to allow the execution of further exercises.
[0043] With reference to Figures 6 and 7 a possible
support 50 is illustrated, said support defining an acces-
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sory with which the device of the invention is equipped
and suitable for carrying out the purposes that will be
detailed later on.
[0044] Said possible support 50 is defined by a plate-
shaped element 52 fixable and removable with respect
to the plane 11 in a known way and located between the
column 16 and the element 12; the position of the pos-
sible support 50 relative to the column 16 is adjustable
so to be able to adapt to the fingers of the hand.
[0045] The upper portion of the plate-shaped element
52 has at least a groove 54 with a basically curvilinear
profile suitable for housing or supporting the finger of the
hand allowing the movement of a single phalanx; said
portion of the finger 15 is stabilised at the groove 54 of
the possible support 50 by means of a possible hook-
and-loop band, or an elastic or otherwise known band
(not shown in figure).
[0046] The vertical position of the groove 54 is adjust-
able so as to be able to adapt to the different hand typol-
ogies of the users who employ the device of the invention.
[0047] In the preferred embodiment shown in Figures
6 and 7, the possible support 50 comprises four groves
54 so as to be able to exercise many fingers 15 of the
hand 14 in either a contemporary and/or an alternate way.
[0048] Referring now to Figures 8 to 15, it is illustrated
a second embodiment of the device according to the in-
vention in which the same numeral references have been
used to denote the same or similar parts as to the first
embodiment.
[0049] Advantageously, according to this second em-
bodiment of the invention, the plane 11 comprises two
portions 11a and 11b hinged to each other in 11c and
the column 16 is hinged in its turn in 11d to the front
portion 11a of the plane 11 so that, in all, the device 10
can take a rest folded position and a working extended
position in which the column 16 is brought in the upright
position with respect to the plane 11.
[0050] Also in this embodiment of the invention, the
support element 12 is advantageously adjustable along
the plane 11 so as to be able to adapt for supporting both
the palm and the back of the hand 14 and to allow to
obtain such a muscular dissociation allowing to exercise
a precise and sensitive control of the fingers little move-
ments too. For instance, the plane 11 can provide two
series of parallel holes 26 suitable for receiving corre-
sponding plugs 27 provided on the support element 12
that can be therefore located at the desired distance from
column 16.
[0051] As better visible in Figures 14 and 15, thanks
to the fact that the pitch between the holes 26 is the same
both in the longitudinal and the transversal direction, the
support element 12 can be positioned at will on the plane
11 by means of the plugs 27, both longitudinally and
transversely, and at the convenient distance from the col-
umn 16.
[0052] Moreover, the support element 12 can be re-
placed with another one having an height suitable for the
individual’s hand and/or the exercise to be performed.

[0053] According to this embodiment, the element 12
has a vertical development of some cm, for instance 2-5
cm, with respect to the plane 11 and it horizontally ex-
tends for some cm, for instance 2-3 cm, along the plane
11 so as to allow the support on the plane 11 of the met-
acarpus (Figures 8 and 9) or of the forearm (Figures 10
and 11).
[0054] As illustrated in Figures 8 and 9, the support
element 12 is located on the portion 11a near the column
16; in this configuration, the support element 12 is used
for instance for supporting the hand palm and it allows
the movement of the fingers in a vertical plane relative
to the plane 11. In Figures 10 and 11, instead, the element
12 is located on the portion 11b so to be able to be used
as a support for the forearm.
[0055] Moreover, the element 12 is preferably provided
with a central opening 28 to allow the passage of the cord
20 and the execution, for instance, of movements of the
extensor muscles of the fingers, as in the exercise of
Figure 12. To this purpose, the element 12 is advanta-
geously formed with an arched bridge shape.
[0056] Always according to the invention, it is also pos-
sible to remove said element 12 from plane 11 for carrying
out exercises not requiring it, as illustrated in the config-
uration of Figure 13.
[0057] The column 16, at the top end, is provided with
a pulley 18 on which a cord or wire 20 slides, which has
the free end facing the element 12 provided with a ring
22 and the opposite end hooked to an elastic element
24’, for instance a helical spring, fastened to the base of
the column 16 on the opposite side with respect to the
support element 12 through a hook 25.
[0058] In the aforesaid arrangement, the cord 20 is ar-
ranged in this way for carrying out exercises providing
the arrangement of the cord on a substantially vertical
plane.
[0059] Moreover, at the base of column 16 is also pref-
erably provided, at the opposite side with respect to the
hook 25, a second hook 29 for fastening the spring 24’
and the relevant cord 20 for carrying out exercises such
as, for instance, those shown in Figures 12 to 14, which
provides for the arrangement of the cord 20 on a sub-
stantially horizontal plane.
[0060] By providing a cord 20 sufficiently long it is also
possible to use the hook 29 to make the cord 20 return
on a horizontal plane, when the spring is fastened to the
rear hook 25.
[0061] According to the invention, the training for in-
creasing the muscular tone can take place by increasing
the resistance to be used. Such target can be obtained
both by moving back the support element 12 for the met-
acarpus with respect to the column 16, and by using
greater resistances, for instance by replacing the spring
24’ with another one having a greater resistance.
[0062] The training can thus advantageously take
place at first with a light load, and with slow movements,
so as to be able to control that the movement of the in-
volved joint takes place without the help of accessory
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muscles. The control proves to be simple since, starting
from the position with support on the metacarpus and
elbow on the surface of the device, the user has to take
care of not pressing on the support itself or of not raising
the wrist during the action of the fingers.
[0063] Advantageously, according to the invention the
individual can be educated to the precise control of each
joint of the hand, thanks to the position taken by the hand
by using the device. Always according to the invention,
it is advantageously possible to train the movement
speed, that is the development of the contraction speed
of each single muscle of the hand and the relaxation ra-
pidity following a muscular contraction.
[0064] A further advantage of the invention results from
the possibility of making a training directed to increase
the muscular tone of each single muscle involved in the
manual action. The device of the invention can be com-
pletely mechanical with the adjustment of the strain man-
ually carried out by the user.
[0065] The same device can have an electronic control
automatically adjusting the intensity of the strain as well
as the right execution of the movement.
[0066] In particular, with reference to Figure 16, a re-
alisation variant of the element 12 is shown, which ele-
ment 12, in this case, is equipped with an additional sup-
port plate 12a associated to the element 12 by means of
a couple of helical springs 12b or other elastic means.
Between the plate 12a and the element 12 a couple of
electric contacts 12c is advantageously provided, asso-
ciated to an electric circuit 30 supplied by a battery 31 or
by network current, and comprising a luminous or acous-
tic warning device 32.
[0067] According to this realisation variant, when a
force sufficient to overcome the resistance of the springs
12b is exercised on the plate 12a, the circuit 30 is closed
and the warning device 32 is activated. Depending on
the elastic resistance of the springs 12b, said condition
can denote the achievement of the proper strain (right
execution of the exercise) or insufficient strain on the
plate 12a.
[0068] Moreover, said electric contacts 12c can incor-
porate a pressure sensor capable of varying an electric
parameter, depending on the applied pressure, typically
the resistance, so that an electronic control system, as-
sociated to the circuit 30, will be able to signal with diver-
sified warning signals whether the pressure applied on
the element 12 is sufficient or not; moreover, the elec-
tronic control system could allow the user to chose the
signalling thresholds depending on the kind of program-
exercise to be performed.
[0069] The functioning of the device for stressing and
training the joints and muscles of the hand according to
the present invention, above described in detail with ref-
erence to its constitutive particulars, is detailed herein-
after.
[0070] In order to completely and accurately detail the
functioning of the device according to the invention, a
short preamble is made hereinafter, suitable for explain-

ing the movement of the fingers of the hands of the indi-
vidual.
[0071] Each single finger of the hand can move on both
the horizontal plane and the vertical plane. The move-
ment of the finger along the vertical plane takes place
through the contraction of the flexor muscles (in the ap-
proach movement of the phalanx to the hand palm) and
of the extensor muscles (in the retreat movement of the
phalanx from the hand palm); moreover, the action of the
fingers is helped by the interosseous muscles having the
function of bending the first phalanx of the finger allowing
the other two to remain in extension.
[0072] On the contrary, the movement along the hori-
zontal plane occurs through the activation of the dorsal
and palm interosseous muscles located in the palm and
in the back of the hand.
[0073] In particular, it is to be noticed that all the three
phalanges of the fingers, except the thumb, move along
a vertical plane and the first phalanx, connected to the
hand knuckle, moves also along a horizontal plane; on
the contrary, the first phalanx of the thumb moves along
both a horizontal and a vertical plane and in rotation.
[0074] The wrist joint can move both along a horizontal
plane and along a vertical plane and in rotation.
[0075] The forearm joint allows the rotary movement
along its own axis and the elbow joint only along the ver-
tical axis.
[0076] The device according to the present invention
has the surprising result of stressing all the movements
that the hand is able to perform. As a matter of fact, said
device allows to activate the movement of each single
finger of the hand independently from the contraction and
activation of the assistant muscles that are responsible
for the movement of the joints.
[0077] In order to exercise the fingers movement and
to obtain the dissociation necessary, for instance, for a
good piano performance, the hand palm and, particularly,
the metacarpus region is in support with the element 12
while the wrist and the elbow are naturally in contact with
the horizontal surface, defined by the plane 11.
[0078] From this position, with the finger inserted into
the eyelet 22 the user exercises the flexion of the finger
along a vertical plane producing a pull action on the cord
20 with a strain variable in dependence on the weight
fastened to the end of the same one or, in any case, on
the resistance applied thereto; with the metacarpus
turned upwards (Figure 4), therefore in a direction oppo-
site to that of the surface of the element 12, the user will
exercise the extensor muscles of the fingers.
[0079] With the finger hooked to the eyelet 22 as above
explained, also the interosseous muscles can be exer-
cised by sideways displacing the finger itself.
[0080] Since the device of the invention can be also
provided with weights arranged according to a horizontal
direction, also the movement according to the horizontal
plane can be exercised.
[0081] Moreover, the device allows to exercise or train
also the joints of the hand thumb, both along a vertical
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plane and along a horizontal plane as well as both in
adduction and in abduction.
[0082] Moreover, by inserting the wrist in the eyelet
22’, as shown in Figure 3, the forearm joint can be trained.
[0083] The same eyelet 22’, if located at the metacar-
pus of the hand, allows to train the wrist joint of the hand
itself. Moreover, by inserting the eyelet 22 to the thumb
or to the little finger of the hand, the device of the invention
allows to exercise the pronation movement and the supi-
nation movement of the forearm (rotation along the axis
of the forearm) as schematically shown in Figure 5.
[0084] Moreover, the device of the invention allows to
exercise or train one or more fingers in either a contem-
porary or an alternate way.
[0085] The possible support 50 schematically shown
in Figures 6 and 7, but applicable to the other embodi-
ments too, particularly illustrated in Figures 8-16, as pre-
viously said, has the function of limiting the action or the
movement of the joint at which the support has been lo-
cated.
[0086] The possible support 50 is used for exercising
the joint of the tip of the finger or first phalanx (deep flexor)
and it will be consequently positioned at the first phalanx
of the finger; on the contrary, to exercise the second pha-
lanx (surface flexor) the possible support 50 will be po-
sitioned at the second phalanx.
[0087] In this way, the device according to the invention
allows to precisely stress all the three phalanges of the
fingers and/or the two phalanges of the thumb of the hand
independently one from the other and respecting the
muscular dissociation.
[0088] As it can be noticed from what precedes, the
advantages that the invention achieves are evident.
[0089] The device for stressing and training the joints
and muscles of the hand advantageously allows stress-
ing and training the joints and muscles of the hand actu-
ally responsible for a given movement without turning to
the help of accessory or antagonist muscular groups.
[0090] Further advantageous is the fact that the mech-
anism of the invention allows stressing each single pha-
lanx of the finger of the hand in a completely independent
way with respect to the others.
[0091] A further advantage of the device of the inven-
tion is represented by the fact that, in the specific case
of the piano players, it allows to obtain a right muscular
approach, respecting the hand physiology, in order to
easily tackle the virtuosistic study of the instrument.
[0092] Further advantageous is the fact that the device
of the invention develops the "piano potential" or, in any
case, the optimum mobility of the joints of the hand and
forearm.
[0093] A further advantage is represented by the fact
that the device of the invention can be used not only by
musicians such as pianists, violinists or the like, but also
by all the individuals who need to obtain or to maintain a
precise manual ability, such as for instance surgeons,
typists, jugglers, conjurers, etcetera. Moreover, the same
device can be used by those who need a rehabilitation

of the fingers movement in consequence of, for instance,
traumatic or neurological damages.
[0094] Although the invention has been above de-
scribed with particular reference to one embodiment
thereof, given only by way of non limiting example, many
modifications and variants will be evident to a person
skilled in the art in view of the above-referred description.
Therefore, the present invention intends to include all the
modifications and variants forming part of the scope of
the following claims.

Claims

1. A device (10) for stressing and training the joints and
muscles of the hand, wrist and forearm, usable by
an individual in order to develop each single muscu-
lar group involved in the movement of each finger of
the hand, comprising:

- a horizontal support plane or base (11);
- means suitable for allowing the movement of
one or more fingers (15) of the hand (14) either
at the same time or at a different time in an al-
ternate way and according to a horizontal refer-
ence plane and a vertical reference plane
against at least a resistance, said means com-
prising at least a cord (20) to the opposite ends
of which are fixed, respectively, a weight (24) or
a spring (24’) and at least an eyelet or ring (22,
22’) where inserting, respectively, the finger (15)
and the wrist (13) or the hand metacarpus;
- a support element or block (12) associated to
said support plane or base (11) and extending
in a substantially perpendicular way to said sup-
port plane or base (11), said support element or
block (12) being able to be used for supporting
the metacarpus of the individual during usage
of the device,
- a vertical column (16) associated to said hori-
zontal support plane or base (11) and placed in
face of the support element or block (12) and,
therefore, of the hand when the device is in use,
said column (16) having on its top, at least one
pulley (18) suitable for allowing the sliding of said
at least a cord or wire (20);
- said support element or block (12) is further
provided with engagement means allowing to
removably fix the element or block (12) with re-
spect to the support plane or base (11) and po-
sition the support element or block (12) in differ-
ent configuration on the support plane or base
(11), both longitudinally and transversely, at the
convenient distance from the column (16),
- said support element or block (12) comprises
a central opening (28) defined by an arched
bridge shape relative to the support plane or
base (11), said opening being for the passage
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of the cord (20) substantially parallel to the sup-
port plane or base (11) when the support ele-
ment (12) is fixed to the support plane or base
(11) by means of said engagement means; and

characterized in that said column (16) comprises
a first hook (25) and a second hook (29) for fixing
said spring (24’) and the corresponding cord (20) on
the opposite and on the same side with respect to
the support element or block (12), respectively, said
first hook being provided for carrying out exercises
providing for the cord arrangement on a substantially
vertical plane and a second hook (29) being provided
for carrying out exercises providing for the cord ar-
rangement on a substantially horizontal plane.

2. Device according to claim 1, wherein said engage-
ment means for positioning the support element (12)
on the support plane or base (11) comprises two
series of parallel holes (26) on the support plane or
base (11) suitable for receiving corresponding plugs
(27) provided on the support element or block (12)
and wherein the pitch between said holes (26) is the
same both in the longitudinal and the transversal di-
rection, the support element or block (12) being
therefore susceptible to be positioned at will on the
plane (11) by means of the plugs (27), both longitu-
dinally and transversely, and at the convenient dis-
tance from the column (16).

3. Device according to one or more of the preceding
claims, characterised in that the support element
or block (12) has an ergonomic conformation com-
prising a side section profile shaped basically as a
wedge so as to allow comfortable support of the hand
metacarpus.

4. Device according to one or more of the preceding
claims, characterised in that it comprises a second
support (50) defined by a plate-shaped element (52)
fixable and removable with respect to support plane
or base (11) and located between the column (16)
and the support element or block (12), said second
support (50) further comprising, at the upper portion,
at least a groove (54) having a basically curvilinear
profile suitable for housing or supporting the finger
of the hand allowing the movement of a single pha-
lanx.

5. Device according to claim 4, characterised in that
said second support (50) is adjustable in the hori-
zontal direction with respect to the column (16) and
in that the groove (54) is adjustable in the vertical
direction so as to adapt to the fingers of the hand of
the individual.

6. Device according to claim 5, characterised in that
the groove (54) of the possible support (50) compris-

es a hook-and-loop band or an elastic band in order
to stabilise the position of the finger (15) of the hand.

7. Device according to anyone of the preceding claims,
characterised in that the support plane or base (11)
comprises two portions (11a,11b) hinged to each
other and in that the column (16) is in its turn hinged
to said support plane or base (11) so that, in all, the
device can take a folded rest position and a working
position in which the column (16) is brought in the
upright position with respect to the support plane or
base (11).

8. Device according to anyone of the preceding claims,
wherein said support element or block (12) is
equipped with an additional support plate (12a) as-
sociated to the support element or block (12) by
means of elastic means (12b) and wherein between
said plate (12a) and the support element or block
(12) is provided a couple of electric contacts (12c)
associated to an electric circuit (30) that comprises
a luminous or acoustic warning device (32) that is
activated when said contacts are closed.

Patentansprüche

1. Eine Vorrichtung (10) zum Belasten und Trainieren
der Hand-, Handgelenk- und Unterarmgelenke und
- Muskulatur, die von einer Person angewendet wer-
den kann, um jede einzelne Muskelgruppe zu ent-
wickeln, die an der Bewegung jedes Fingers der
Hand beteiligt ist, welche folgendes umfasst:

- eine waagerechte Tragfläche oder Basis (11);
- elemente, welche geeignet sind, die Bewe-
gung von einem oder mehreren Fingern (15) der
Hand (14) zu gestatten, und zwar entweder
gleichzeitig oder abwechselnd zu verschiede-
nen Zeiten und gemäß einer horizontalen Be-
zugsfläche und einer vertikalen Bezugsfläche
gegen mindestens einen Widerstand, wobei die
genannten Elemente mindestens eine Schnur
(20) umfassen, an deren entgegengesetzten
Enden jeweils ein Gewicht (24) oder eine Feder
(24’) und mindestens eine Öse oder ein Ring
(22, 22’) befestigt sind, in die/den jeweils der
Finger (15) und das Handgelenk (13) oder die
Mittelhand hineingeschoben werden;
- ein Tragelement oder eine Auflage (12), wel-
che mit der genannten Tragfläche oder Basis
(11) verbunden ist und sich in im wesentlichen
senkrechter Weise zu der genannten Tragfläche
oder Basis (11) erstreckt, wobei das genannte
Tragelement oder die Auflage (12) zum Halten
der Mittelhand der Person während der Anwen-
dung der Vorrichtung verwendet werden kann,
- ein senkrechter Pfeiler (16), der jeweils mit der
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genannten waagerechten Tragfläche oder Ba-
sis (11) verbunden ist und gegenüber dem Tra-
gelement oder der Auflage (12) und daher der
Hand angeordnet ist, wenn die Vorrichtung in
Gebrauch ist, wobei der genannte Pfeiler (16)
an seiner Spitze mindestens eine Riemenschei-
be (18) aufweist, welche geeignet ist, das ent-
sprechende Gleiten der genannten mindestens
einen Schnur oder des Drahts (20) zu ermögli-
chen;
- wobei das genannte Tragelement oder die Auf-
lage (12) desweiteren mit Einrastelementen ver-
sehen ist, welche gestatten, das Tragelement
oder die Auflage (12) jeweils entfernbar in Bezug
auf die Tragfläche oder Basis (11) zu fixieren
und das Tragelement oder die Auflage (12) in
unterschiedlicher Konfiguration auf der Tragflä-
che oder Basis (11) zu positionieren, und zwar
sowohl längs wie quer und in entsprechender
Entfernung vom Pfeiler (16),
- wobei das Tragelement oder die Auflage (12)
jeweils eine mittlere Öffnung (28) umfasst, die
durch eine gebogene Brückenform in Bezug auf
die Tragfläche oder Basis (11) definiert wird, wo-
bei die genannte Öffnung für den Durchlauf der
Schnur (20) im wesentlichen parallel zu der
Tragfläche oder Basis (11) bestimmt ist, wenn
das Tragelement (12) an der Tragfläche oder
Basis (11) mit Hilfe der genannten Einrastele-
mente verankert ist; und

dadurch gekennzeichnet, dass der genannte Pfei-
ler (16) einen ersten Haken (25) und einen zweiten
Haken (29) zur Befestigung der genannten Feder
(24’) und der entsprechenden Schnur (20) an der
gegenüberliegenden Seite und an derselben Seite
jeweils in Bezug auf das Tragelement oder die Auf-
lage (12) umfasst, wobei der genannte erste Haken
vorgesehen ist, um Übungen auszuführen, und für
die Schnuranordnung auf einer im wesentlichen
senkrechten Fläche sorgt, und ein zweiter Haken
(29) vorgesehen ist, um Übungen auszuführen und
für die Schnuranordnung auf einer im wesentlichen
waagerechten Fläche sorgt.

2. Eine Vorrichtung gemäß Anspruch 1, wobei das ge-
nannte Einrastelement zur Positionierung des Tra-
gelements (12) auf der Tragfläche oder Basis (11)
jeweils zwei Reihen paralleler Öffnungen (26) auf
der Tragfläche oder Basis (11) umfasst, welche ge-
eignet sind, entsprechende Steckvorrichtungen (27)
aufzunehmen, welche sich an dem Tragelement
oder der Auflage (12) befinden, und wobei der Ab-
stand zwischen den genannten Öffnungen (26) der
gleiche sowohl in Längs- wie Querrichtung ist und
das Tragelement oder die Auflage (12) daher mit Hil-
fe der Steckvorrichtungen (27) sowohl längs wie
quer beliebig auf der Fläche (11) und in angemes-

sener Entfernung von dem Pfeiler (16) angeordnet
werden kann.

3. Eine Vorrichtung gemäß einem oder mehreren der
vorausgegangenen Ansprüche, dadurch gekenn-
zeichnet, dass das Tragelement oder die Auflage
(12) eine ergonomische Form aufweist und ein Sei-
tenquerschnittprofil umfasst, das im wesentlichen
keilförmig ist, so dass eine bequeme Haltung der
Mittelhand gewährleistet wird.

4. Eine Vorrichtung gemäß einem oder mehreren der
vorausgegangenen Ansprüche, dadurch gekenn-
zeichnet, dass sie eine zweite Stütze (50) aufweist,
welche durch ein plattenförmiges Element (52) be-
stimmt wird, das jeweils befestigt und entfernt wer-
den kann in Bezug auf die Tragfläche oder Basis
(11) und das zwischen dem Pfeiler (16) und dem
Tragelement oder der Auflage (12) angeordnet ist,
wobei die genannte zweite Stütze (50) desweiteren
im oberen Bereich mindestens eine Rille (54) mit im
wesentlichen kurvenförmigem Profil umfasst, wel-
che geeignet ist, den Finger oder die Hand aufzu-
nehmen oder zu tragen und dabei die Bewegung der
einzelnen Fingerglieder zu gestatten.

5. Eine Vorrichtung gemäß Anspruch 4, dadurch ge-
kennzeichnet, dass die genannte zweite Stütze
(50) in waagerechter Richtung in Bezug auf den Pfei-
ler (16) eingestellt werden kann, sowie dadurch,
dass die Rille (54) in senkrechter Richtung einge-
stellt werden kann, so dass sie sich den Fingern der
Hand der jeweiligen Person entsprechend anpasst.

6. Eine Vorrichtung gemäß Anspruch 5, dadurch ge-
kennzeichnet, dass die Rille (54) der möglichen
Stütze (50) ein Klettband oder ein elastisches Band
umfasst, um die Position des Fingers (15) der Hand
zu stabilisieren.

7. Eine Vorrichtung gemäß einem beliebigen der vor-
ausgegangenen Ansprüche, dadurch gekenn-
zeichnet, dass die Tragfläche oder Basis (11) zwei
Abschnitte (11a, 11b) umfasst, welche miteinander
scharniert sind, sowie dadurch, dass der Pfeiler (16)
seinerseits an der genannten Tragfläche oder Basis
(11) scharniert ist, so dass die Vorrichtung insge-
samt eine zusammengeklappte Ruhe- und eine Be-
triebsstellung einnehmen kann, bei der der Pfeiler
(16) in aufrechte Stellung in Bezug auf die Tragfläche
oder Basis (11) gebracht wird.

8. Eine Vorrichtung gemäß einem beliebigen der vor-
ausgegangenen Ansprüche, wobei das genannte
Tragelement oder die Auflage (12) mit einer zusätz-
lichen Tragplatte (12a) ausgerüstet ist, welche mit
dem Tragelement oder der Auflage (12) mit Hilfe
elastischer Elemente (12b) verbunden ist und wobei
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zwischen der genannten Platte (12a) und dem Tra-
gelement oder der Auflage (12) ein Paar elektrischer
Kontakte (12c) vorgesehen ist, welche an einen
Schaltkreis (30) angeschlossen sind, der eine
Leucht- oder akustische Warnvorrichtung (32) um-
fasst, die eingeschaltet wird, wenn die genannten
Kontakte geschlossen sind.

Revendications

1. Dispositif (10) pour exercer une contrainte sur et faire
travailler les articulations et les muscles de la main,
du poignet et de l’avant-bras, utilisable par un indi-
vidu afin de développer chaque groupe musculaire
individuel impliqué dans le mouvement de chaque
doigt de la main, comprenant :

- un plan de support ou base horizontal (11) ;
- des moyens adaptés pour permettre le mou-
vement d’un ou plusieurs doigts (15) de la main
(14) soit en même temps soit à un instant diffé-
rent d’une manière alternée et suivant un plan
de référence horizontal et un plan de référence
vertical contre au moins une résistance, lesdits
moyens comprenant au moins une corde (20)
aux extrémités opposées de laquelle sont fixés,
respectivement, un poids (24) ou un ressort (24’)
et au moins un oeillet ou anneau (22, 22’) où
introduire, respectivement, le doigt (15) et le poi-
gnet (13) ou le métacarpe de la main ;
- un élément ou bloc de support (12) associé
audit plan de support ou base (11) et s’étendant
d’une manière sensiblement perpendiculaire
audit plan de support ou base (11), ledit élément
ou bloc de support (12) étant adapté pour être
utilisé pour supporter le métacarpe de l’individu
durant l’utilisation du dispositif,
- une colonne verticale (16) associée audit plan
de support ou base horizontal (11) et placée en
face de l’élément ou bloc de support (12) et, par
conséquent, de la main quand le dispositif est
en cours d’utilisation, ladite colonne (16) ayant
sur son sommet au moins une poulie (18) adap-
tée pour permettre le coulissement dudit au
moins un câble ou corde (20) ;
- ledit élément ou bloc de support (12) est muni
en outre de moyens d’engagement permettant
de fixer de manière amovible l’élément ou bloc
(12) par rapport au plan de support ou base (11)
et positionner l’élément ou bloc de support (12)
dans une configuration différente sur le plan de
support ou base (11), à la fois longitudinalement
et transversalement, à une distance appropriée
de la colonne (16),
- ledit élément ou bloc de support (12) comprend
une ouverture centrale (28) définie par un profile
de pont arqué par rapport au plan de support ou

base (11), ladite ouverture étant destiné au pas-
sage de la corde (20) sensiblement parallèle au
plan de support ou base (11) quand l’élément
de support (12) est fixé au plan de support ou
base (11) au moyen desdits moyens
d’engagement ; et

caractérisé en ce que ladite colonne (16) comprend
un premier crochet (25) et un deuxième crochet (29)
pour fixer ledit ressort (24’) et la corde correspon-
dante (20) respectivement du côté opposé et du mê-
me côté par rapport à l’élément ou bloc de support
(12), ledit premier crochet étant prévu pour exécuter
des exercices prévoyant l’agencement de corde
dans un plan sensiblement vertical et un deuxième
crochet (29) étant prévu pour exécuter des exercices
prévoyant l’agencement de corde dans un plan sen-
siblement horizontal.

2. Dispositif selon la revendication 1, dans lequel les-
dits moyens d’engagement pour le positionnement
de l’élément de support (12) sur le plan de support
ou base (11) comprend deux séries de trous paral-
lèles (26) sur le plan de support ou base (11) adap-
tées pour recevoir des fiches correspondantes (27)
disposées sur l’élément ou bloc de support (12) et
dans lequel le pas entre lesdits trous (26) est le mê-
me à la fois dans la direction longitudinale et la di-
rection transversale, l’élément ou bloc de support
(12) étant par conséquent susceptible d’être posi-
tionné à volonté sur le plan (11) au moyen des fiches
(27), à la fois longitudinalement et transversalement,
et à la distance appropriée de la colonne (16).

3. Dispositif selon une ou plusieurs des revendications
précédentes, caractérisé en ce que l’élément ou
bloc de support (12) a une conformation ergonomi-
que comprenant un profil de section latérale essen-
tiellement en forme de coin de manière à permettre
un support confortable du métacarpe de la main.

4. Dispositif selon une ou plusieurs des revendications
précédentes, caractérisé en ce qu’il comprend un
deuxième support (50) défini par un élément en for-
me de plaque (52) pouvant être fixé et amovible par
rapport au plan de support ou base (11) et situé entre
la colonne (16) et l’élément ou bloc de support (12),
ledit deuxième support (50) comprenant en outre,
au niveau de la portion supérieure, au moins une
rainure (54) ayant un profil essentiellement curvili-
gne adapté pour loger ou supporter le doigt de la
main en permettant le mouvement d’une unique pha-
lange.

5. Dispositif selon la revendication 4, caractérisé en
ce que ledit deuxième support (50) est réglable dans
la direction horizontale par rapport à la colonne (16)
et en ce que la rainure (54) est réglable dans la
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direction verticale de manière à adapter les doigts
de la main de l’individu.

6. Dispositif selon la revendication 5, caractérisé en
ce que la rainure (54) de l’éventuel support (50) com-
prend une bande de type auto-agrippant ou une ban-
de élastique de manière à stabiliser la position du
doigt (15) de la main.

7. Dispositif selon l’une quelconque des revendications
précédentes, caractérisé en ce que le plan de sup-
port ou base (11) comprend deux portions (11a, 11b)
articulées l’une à l’autre et en ce que la colonne (16)
est articulée à son tour audit plan de support ou base
(11) de manière que, en tout, le dispositif puisse
prendre une position de repos repliée et une position
de travail dans laquelle la colonne (16) est amenée
dans la position verticale par rapport au plan de sup-
port ou base (11).

8. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel ledit élément ou bloc de
support (12) est équipé d’une plaque de support ad-
ditionnelle (12a) associée à l’élément ou bloc de sup-
port (12) au moyen de moyens élastiques (12b) et
dans lequel, entre ladite plaque (12a) et l’élément
ou bloc de support (12), est prévue une paire de
contacts électriques (12c) associés à un circuit élec-
trique (30) qui comprend un dispositif d’avertisse-
ment lumineux ou acoustique (32) qui est activé
quand lesdits contacts sont fermés.
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